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IHHOACHUTEJIBHASA 3AIIMCKA

[TpropuTeTHBIMU LENIAMHU 00yUYEHHUS MaTeMaTUKE B 5—6 Kilaccax SBIISIOTCS:

e TMPOJOJIKEHHE (POPMUPOBAHUS OCHOBHBIX MATEeMAaTHYECKUX MOHSTHM (YMCIIO, BEJIMYMHA, TeOMeTpuyeckas ¢purypa),

00ecTeurBaOIINX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEeMaTHIECKOT0 00pa30BaHusl 00yUYarOIINXCS;
e pa3BUTHE WHTEIUJIEKTYaJIbHBIX W TBOPYECKUX CHOCOOHOCTEW OO0y4alolmuxcsi, MO3HABATENbHON aKTHUBHOCTH,
VCCIIEIOBATEIbCKUX YMEHUM, NHTEPECA K U3YUCHUIO MAaTEMAaTUKU;

e TMOJIBEJICHUE OOYyYaIOMMXCS Ha JOCTYMHOM JUIsi HUX YpPOBHE K OCO3HAHUIO B3aUMOCBSI3M MaTeMaTUKU U
OKPY>KaroUIero Mupa;

e (QopmupoBaHue PyHKIMOHATLHOW MaTEMAaTUUECKON IPAMOTHOCTH: YMEHHUSI paclio3HaBaTh MAaTEMAaTUUECKUE OOBEKTHI
B PCAIbHBIX >KU3HEHHBIX CHUTYAIUAX, MPUMEHATh OCBOCHHBIE YMEHUS Ul PEUICHUS NPAKTHUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH MOJYUEHHBIE PE3YJIbTaThl U OLICHUBATh UX HA COOTBETCTBUE MPAKTUUECKON CUTYyalUU.

OcHOBHBIC JIMHUU COJEPXKAHUS Kypca MaTeMaTHKH B 5—6 Kiaccax — apupMeThdecKas U reoOMeTpUUYecKasi, KOTOpbIe
Pa3BUBAIOTCS MapaJUIEIbHO, KaXKasi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTHMKOM, OJIHAKO, HE HE3aBUCHUMO OJIHA OT JIPYToii, a B
TECHOM KOHTaKTe€ U B3auMojeicTBuu. Takke B Kypce€ MaTeMaTUKH MPOMCXOAMT 3HAKOMCTBO C AJIEMEHTaMH aiareOpbl U
ONMUCATENBHON CTATUCTHUKHU.

N3yuenne apudmeTnyeckoro Marepralia HAUMHAETCSI CO CUCTEMATU3allMU U Pa3BUTHSI 3HAHUW O HATypaJbHBIX YHUCIIaX,
MOJIYYCHHBIX HAa YPOBHE HAa4daJIbHOTO 00mero obpaszoBanwms. [Ipu 3TOM COBEpIIIEHCTBOBAHWE BBHIYMCIUTEIHLHON TEXHUKH U
dbopMHUpOBaHHE HOBBIX TEOPETHUECKMX 3HAHWM COYETAETCA C PA3BUTHEM BBIYUCIHUTEIBHON KYyJIbTYpbl, B YAaCTHOCTH C
o0yueHHEeM TMPOCTEHITUM TpuéMaM TPUKHUAKA M OIEHKH pe3yJIbTaTOB BbIUMCICHUM. M3yueHune HaTypalibHBIX YHCEN
MPOAOJDKAETCA B 6 KJIacCe 3HAKOMCTBOM C HAYaJIbHBIMU MOHATUSIMU TEOPUU JETUMOCTH.

Hauano n3yuenus oObIKHOBEHHBIX U JIECATUYHBIX POOEH OTHECEHO K 5 KITacCy. ITO MEPBBIN TAIl B OCBOCHUH IPOOCH,
KOT'/Ia TIPOUCXOJIUT 3HAKOMCTBO C OCHOBHBIMHU HJIESIMH, TIOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX APOOeit
B TIOJTHOM O0BEME MPEIIECTBYET U3YUCHUIO JCCATUYHBIX IPOOeCi, YTO 11eJ1eCO00pa3HO C TOUKH 3PEHUS JIOTUKU U3JI0KEHUS
YUCJIOBOM JIMHUU, KOT/ia MpaBuia JACHUCTBUM C IECITUYHBIMU JAPOOSMU MOKHO OOOCHOBATh y>K€ M3BECTHBIMU aJITOPUTMAMU
BBITIOJTHEHHUS JIEUCTBUI ¢ OOBIKHOBEHHBIMH JIPOOSMH. 3HAKOMCTBO C JECSITHYHBIMU IPOOSMHU PACIIMPUT BO3ZMOXKHOCTH JIJIS



MOHUMAHHS OOYYarOIIUMHUCS TPUKIIAJHOTO TPUMEHEHHS HOBOM 3alUCU MPU HM3YYEHUU JAPYTUX NPEAMETOB U TIPHU
MPaKTUUYECKOM HCIoab30BaHuu. K 6 kiaccy oTHECEH BTOPOI 3Tan B U3YyYEHUU JIPOOEH, IJIe MPOUCXOIUT COBEPIICHCTBOBAHUE
HABBIKOB CpPaBHEHUS W TpeoOpa3oBaHus ApoOei, OCBOGHHWE HOBBIX BBIYHCIUTEIHHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKHU
BBIYMCIICHUN, B TOM YHUCJI€ 3HAYEHUM BBIPAXKECHHM, COAEPKAIIMX U OOBIKHOBEHHBIC, U JECATUUYHBIC IPOOH, YCTAHOBJICHHE
CBA3EH MEX]ly HHUMH, pacCCMOTpEHHE NMPUEMOB pElICHMs 3a7ad Ha JpoOu. B Hauvanme 6 kiacca MpOUCXOIUT 3HAKOMCTBO C
MOHATUEM MPOILICHTA.

OCOOEHHOCTBIO U3YYEHHUS TMOJOKUTEIBHBIX M OTPUIATENBHBIX YHCEN SBISETCS TO, YTO OHHM TaKXE MOTYT
paccMaTpuBaThCsl B HECKOJIBKO 3TanoB. B 6 kinacce B Hauasie uzyuyeHusi TeMbl «I10JI0)KUTENBHBIE U OTPULIATEIBHBIC YHCIIA»
BbIJIeIAeTCA noarema «Llenble yncia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUUATEIBHBIMU YHWCIAMU U JIEUCTBUSIMHU C
MOJIOKUTEIIbHBIMA M OTPUIATEIbHBIMU YUCIAMHU TMPOUCXOAUT HAa OCHOBE COJIEPKATEIbHOr0 MOAXOJa. DTO IMO3BOJISIET Ha
JIOCTYITHOM YPOBHE MO3HAKOMUTH OOYHAIOMIMXCS MPAKTUYECKA CO BCEMU OCHOBHBIMHU IMOHSTHUSMU TEMBI, B TOM YHUCJE U C
MpaBUJIaMH 3HAKOB MPHU BBITOJIHEHUU apu(PMETHYECKUX AehcTBUM. V3yueHne palimoHaIbHBIX YUCE]I Ha 3TOM HE 3aKOHUYHUTCS,
a OyzeT mpoA0KEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOydeHuHU pelieHuIo0 TEeKCTOBBIX 3ajad B 5—6 Kilaccax UCIOIB3YIOTCS apudMeruueckue npuémel pemieHus. [pu
O0TpabOTKE BHIYMCIUTENIBHBIX HABBIKOB B 5—6 KjlaccaX paccMaTPUBAIOTCS TEKCTOBBIC 3aJlauu CICAYIONIUX BUJOB: 3a/a4d HA
JBIDKEHWE, HAa YacTH, HA TOKYIKH, Ha paboOTy W MPOW3BOAUTEIBHOCTh, Ha TMPOICHTHI, HA OTHOIICHUS W MPOMOPIIUU.
OOyuaromecs 3HAKOMATCS C NpUEMAMHM pEIICHUs 3a7ad IMepedopoM BO3MOXHBIX BApUAHTOB, ydarcs paboTaTth C
uHopMaien, mpeacTaBiIeHHON B (popMe TaOIUIl UK JUATPAMM.

B nmporpamme yueGHOro kypca «MaTematrka» IpeaycMOTpeHO (GOpMHUPOBAHUE MPOMNEAECBTUUECKUX areOpandecKux
MpEACTABICHU. DbyKBa Kak CHMBOJ HEKOTOPOrO YHMCIAa B 3aBUCHMOCTHM OT MAaTEMaTHYE€CKOrO KOHTEKCTa BBOJUTCA
MOCTETICHHO. DByKBeHHass CHUMBOJIHMKA IITUPOKO MCIOJB3YEeTCsl TMPEXKIAE BCEro IS 3aluCH  OOIIMX YTBEPXKICHUA U
peaIoKeHn, GopMyJi, B YaCTHOCTH IS BBIYUCIICHUS TEOMETPUUECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENIS) YUCTIA.

B nporpamme yueOHOro kypca «MaTeMaTuka» MpeiCTaBlieHa HarJsHas TC€OMETpHs, HalpaBlICHHAass Ha pPa3BUTHE
00pa3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, M300pPA3UTEIBHBIX YMEHHH. DTO BaXKHBIM 3Tal B HU3YyUYCHUU
T€OMETPUH, KOTOPBIN OCYIIECTBIISETCS HA HATJISAIHO-TIPAKTHYECKOM YPOBHE, ONMUPASTCS HA HATJISIHO-00pa3HOE MBINIJICHUE
oOyuvaroruxcsi. bornbiias poiab OTBOAUTCS MNPAKTUYECKOW NEATETBHOCTH, OIBITY, JKCIEPUMEHTY, MOJCIUPOBAHUIO.



OOyuaronyuecss 3HAKOMSTCS ¢ TE€OMETPUYECKUMH (PUrypaMu Ha IUIOCKOCTM U B MPOCTPAHCTBE, C HMX MPOCTEHIITUMU
KOHpUrypauusiMu, ydyarcs HM300pakaTh MX Ha HEJIMHOBAHHOM M KJETYAaTOW Oymare, paccMaTpUBAIOT HMX MPOCTEHIINE
cBolcTBa. B mpoliecce u3ydyeHUs HArjiasiiHONM Te€OMETPUM 3HAHUA, MOJIYYEHHbIE OOYYaIOIIMMHUCA Ha YPOBHE HA4YaJIbHOTO
o011ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACHTUPSIFOTCS.

CoryacHo yueOHOMY IIJIaHy B 5—6 KJjlaccaxX M3y4yaeTcss HHTErPUPOBAHHBIN mpeaMeT «MareMaTrukay, KOTOPhIM BKIIOYaeT
apuMeTUUECKUN MaTepHrall U HATJISTHYI0 T€OMETPHIO, a TAK)Ke MPONEAEBTUUECKUE CBEACHUS U3 areOphl, SJIEMEHTHI JIOTUKU
Y Hayaja OnucaTeIbHON CTaTUCTUKHU.

Ha usyuenne yuebHOro kypca «Maremaruka» oroautcs 340 gacoB: B 5 kitacce — 170 yacoB (5 gacoB B He/el0), B 6
kiacce — 170 gacoB (5 yacoB B HECIIO).



COJAEP XAHUE OBYYEHUA
5 KVIACC

HarypajbHble ync/ia M HYJIb

Harypanbnoe wucino. Psng HarypanpHbix uwncen. Yuciao 0. M3o00pakeHue HaTypaldbHBIX 4YHCEN TOYKAMHU Ha
KOOPANHATHOM (YMCIIOBOM) MPSMOM.

[lo3uimonHass cucrteMa CcyucieHus. PuMckas HyMepauus Kak IpUMEpP HENO3WLIHOHHOW CHUCTEMBbI CUHCIICHHUS.
JecaTuuHasi cucTeMa CUUCIICHUS.

CpaBHeHHE HATypajbHBIX YHCEJ, CpPaBHEHHE HATypajdbHbIX uucen ¢ HylaéM. CrocoObl cpaBHeHus. OkpyriieHue
HaTypaJbHbIX YHCEIL.

CnoxxeHue HaTypaJibHBIX YHCEJ, CBOMCTBO HYJIS MpPH CIO0KEHUHU. BhluMTaHue Kak JeHCTBHE, 0OpATHOE CIIOKEHHIO.
YMHOXXEHHE HATypaJbHBIX YHCEN, CBOMCTBA HyJsl U €AMHUIBI NPU yMHOXEHUU. [leneHue kak paeiicTBue, oOpaTHOE
yMHOXKEeHHIO. KOMIOHEHTBI JEeUCTBUH, CBS3b MEXAy HuUMH. [IpoBepka pesyibrata apu(pMETHYECKOTO JCUCTBUS.
[lepemecTuTenbHOE M COUETATEIHHOE CBOMCTBA (3aKOHBI) CIOXKEHHUS U YMHOXEHUS, PacCIpeleTUTEIbHOE CBOMCTBO (3aKOH)
YMHOKEHHS.

Ucnonb3oBanue OykB AJjisi 0003HAUYEHHUS! HEU3BECTHOTO KOMIIOHEHTA M 3alKMCH CBOMCTB apuU(hMETUUECKUX JCHCTBUIA.

JlenuTenu u KpaTHbIE YUCIIa, pa3ioKeHHe Ha MHOXUTENU. [IpocThie u cocTtaBHble uncna. [Ipu3Haku nenuMocTty Ha 2, 5,
10, 3, 9. [lenenue ¢ OCTaTKOM.

CreneHb C HaTypaJbHBIM MOKA3aTeNIeM. 3allCh YUCJIa B BUJE CYMMBI pa3psIHbIX CIIaracMbIX.

UucnoBoe BbIpaxkeHHWE. BblYMCIEHUWE 3HAYEHU YHUCJIOBBIX BBIPAKECHUM, TMOPSAJOK BBIIIOJIHEHUS JICUCTBUM.
Hcnonp30BaHue MpU BBIUYUCICHUSIX MEPEMECTUTEIBLHOTO M COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOKEHMSI U YMHOMKEHUS,
pacupeAeaTuTENTbHOTO CBOMCTBA YMHOXKEHHS.

Apodu

[Ipeacrasnenue o ApoOH Kak crocode 3amucu 4acTu BelnyuHbl. OObIKHOBEHHBIE Apoou. [IpaBunbHbIE 1 HEPAaBUIIbHbBIE
npobu. CmernanHasi ApoOb, MPEACTaBICHUE CMEIIaHHON IpoOW B BHUJI€ HEMPABWIHHOW IpoOU W BBIICICHHE IIE€JION YacTh



yuclia U3 HempaBWIbHOU apodu. M3o0paxkeHue apodeil ToukamMu Ha 4YMCIOBOM mpsiModi. OCHOBHOE CBOMCTBO ApOOH.
Coxkpamenue apo6eit. [IpuBenenuie npoou Kk HOBOMy 3HameHartelo. CpaBHeHUE ApOOeH.

CrnoxxeHue W BbIYMTAHUE ApoOeill. YMHOXXEHHUE U JieleHue ApooOei, B3auMHO oOpaTHble npoou. Haxoxxnenue yactu
LIEJIOTO ¥ LEJIOTO 10 €T0 YaCTH.

Hecstuunas 3anuck apobeil. IlpeacraBnenue aecsTHUHON IpoOU B BHUJIE OOBIKHOBEHHOW. M300paxkeHue NecATUYHBIX
IpoOelt TOUKaMH Ha YUCIOBOU MpsiMoil. CpaBHEHUE AECATUUHBIX TPOOEH.

Apudmernyueckre IeUCTBHS C NECATUYHBIMU Apo0siMu. OKpYTJIEHHE NECATUYHBIX IpOOeil.

Pemienne TeKCTOBBIX 32124

Pemenne TekcToBBIX 3amay apudmernyeckuMm crocoboM. Pemenne nmormyeckux 3amad. Pemenue 3amau mepeGopom
BCEX BO3MOXXHBIX BapUaHTOB. VICOIB30BaHKE NIPU PELICHNUH 3a/1a4 TaOJIULl U CXEM.

Pemenne 3amay, copepKalMx 3aBUCHMOCTH, CBS3BIBAIOIIME BEIWYUHBL: CKOPOCTb, BpPEMs, pAaCCTOSHMUE, IICHA,
KOJINYECTBO, CTOMMOCTb. EJMHMIIBI M3MEpEeHUs: Macchl, 00bEMA, LIEHbI, PACCTOSIHUS, BPEMEHH, CKOpPOCTU. CBs3b MEXIY
€AMHULIAMHA U3MEPEHHUS KaKI0OM BEINYUHBI.

Pemennie OCHOBHBIX 3a]1a4 Ha ApoOu.

[TpencraBienue JaHHBIX B BUJIE TAaOJIUI], CTOJIOUATHIX JUATPAMM.

Harasinnas reomerpus

Harnsgabie npencraBieHus o GUrypax Ha iIOCKOCTH: TOUKa, psiMasi, OTPE30K, JIyd, Yrojl, IOMaHast, MHOTOYT'OJIbHUK,
OKPY>KHOCTb, KpyT. YTOII. [IpsiMO#1, OCTpBIN, TYNIOM U pa3BEPHYTHIN YIJIbI.

JInuHa oTpe3ka, METpUYECKHE €IWHHIBI JUIMHBL. J[IMHA JIOMaHOW, NEPUMETP MHOTOYroJbHHMKA. M3MepeHune U
IIOCTPOECHUE YIJIOB C IOMOIIBIO TPAHCIIOPTHUPA.

Harnsguele npeacraBieHuss o Gurypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK, IPSIMOYTOJIbHUK, KBaJApaT, TPEYTOJbHUK, O
paBeHCTBE QUTyp.

N3o06paxenue guryp, B TOM uucie Ha kierdaroil Oymare. Iloctpoenne koHpuUrypauuii u3 yacrei npsiMmon, OKpy>KHOCTH
Ha HEJIMHOBAHHOM U KileTyaToi Oymare. Mcnonp30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA, KBApaTa.

[Inomane OPSIMOYTOJBHHKA M MHOTOYTOJBHUKOB, COCTAaBJIEHHBIX W3 NPSIMOYTOJBHUKOB, B TOM 4Hcie (uryp,
N300paKEHHBIX HA KileTyaTo Oymare. EqMHUIBI H3MEPEHMS TUIOIIA/IH.



Harnsigubie npeacTaBiaeHus 0 MPOCTPAHCTBEHHBIX (UTypax: MPSIMOYTOJIbHBINA Mapajijieienumnesi, Ky0, MHOTOIPaHHUKH.
N3o0paxeHnue mpocTeimmx MHOTOrpaHHUKOB. Pa3BépTku kyba u mapamienenunena. Co3jgaHue Mojelied MHOTOTPaHHUKOB
(13 Oymaru, NpOBOJIOKH, IJIACTUIIMHA U IPYTUX MATEPUAJIOB).

O0BEM NpAMOYTOIBHOTO Napajuienenumnena, kyoa. Equnuiel usmepenus: oobEma.

6 KIIACC

HatypaJjbHble ynciia

ApudmMernueckre JEeHCTBUS ¢ MHOTO3HAYHBIMU HATYPAJIbHBIMU YHCIIaMU. YHUCTOBBIE BHIPAXKECHHUS, TOPSIIOK EHCTBUIA,
UCIOJIb30BaHUE CKOOOK. Mcrosib30BaHUE MpU BBIUUCICHUSAX MEPEMECTUTEIBHOTO U COYETATETbHOTO CBOMCTB CIOXKEHUS U
YMHOXEHUS, PACIPEAEIUTEILHOTO CBOMCTBA YMHOKEHUA. OKPYTJIEHNE HATYPaIbHbIX YHCEIL.

Jlenutenu u KpaTHBIE YMCIia, HAMOONBIIMK OOIMMN JENIUTENh U HauMEHbIee obimee KpaTHoe. [lenMMoCTh CyMMBI U
npou3BeeHus. JleIeHne ¢ OCTaTKOM.

Apodu

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO JApoOH, cokpamieHue apoOei. CpaBHEHHE U YNOpsAOYMBaHUE APOOEi.
Pemenue 3amay Ha HAXOXKIEHHE YAacTU OT LIEJIOr0 M IEJIOro Mo ero 4actu. IpoOHoe 4uciao Kak pe3ynbTar JeIeHUs.
[IpencraBnenue aecaTUYHON ApoOU B BHUJIE OOBIKHOBEHHOM APOOU M BO3ZMOKHOCTH MPEACTABICHUS OOBIKHOBEHHOW Apo0H B
BUJIe AecATUYHOMU. JlecsaTuuHble poOH 1 MeTpudeckas cuctemMa Mep. ApudmeTuyeckue JeCTBUS U YUCIIOBBIE BBIPAXKEHHUS C
OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSIMHU.

OtHomienue. Jlenenue B JaHHOM OoTHOLIEHUU. Macita0, nponopuus. [IpuMeHeHne nponopiuii npu perieHuu 3aaay.

[lonsaTne mponeHTa. BeruucieHue mpoueHTa OT BEIWYMHBI U BEJIWYMHBI MO €€ NPOLEHTY. BbIpakeHue mpoleHTOB
JECATUYHBIMU Ipo0siMU. Pelienue 3a1ay Ha MpoUeHThl. BolpakeHre OTHOIIEHMS BEJIMUKH B MPOLIEHTAX.

IHonoxkuTENbHBIE M OTPULIATEIbHBIE YHCJIA

[TonoxurenbHble U OTpULIATENbHBIE unciia. Llenple uncma. Moaynp yucia, reoMeTpuyeckas HHTEpIpETauus MOITYJIs
yncna. M3o0paxkeHue 4vucesn Ha KOOPAMHATHOW mpsiMoil. UucioBble mpoMexxyTku. CpaBHeHue uucesl. ApudmeTndeckue
JEUCTBUSA C NTOJIOKUTEIBHBIMA U OTPULIATEIIbHBIMUA YHCIIAMH.



[IpsiMoyroJibHast cUCTEMa KOOPJMHAT Ha IUIOCKOCTH. KoopaumHaThl TOYKM Ha IUIOCKOCTH, abcIucca W OpJuHaTa.
[TocTpoenue Touek u GUryp Ha KOOPJAUHATHOM TITIOCKOCTH.

bykBeHHBbIE BBIPAKEHUA

[Ipumenenue OyKB JIJIsl 3alIMCH MaTeMaTUYECKUX BbIpaXXEHUH U mpesioxkeHuid. CBolcTBa apuMETUYECKUX JIeUCTBHM.
DyKkBEHHBIE BBIPAXEHUSI W YHCJIOBBIE IMOJCTAHOBKU. ByKBEHHBIE pPABEHCTBA, HAXO0XXJACHHWE HEW3BECTHOIO KOMIIOHEHTA.
dopmyiibl, GopMyITEI IEPUMETPA U TIOMAIN TPSIMOYTOJIBHUKA, KBaApaTa, 00bpEMa mapauienenuneaa u Kyoa.

Penienne TeKCcTOBBIX 33,124

Pemenue TekcToBBIX 3a/ay apudMeTHyecKuM crocobom. Pemienue noruueckux 3anad. Pemienue 3amau nepedopom
BCEX BO3MOXXHBIX BAPUAHTOB.

Pemenne 3amau, coxepkammx 3aBUCMMOCTH, CBA3BIBAIOIIMX BEJIMYUHBI: CKOPOCTb, BpPEMs, PACCTOSHUE, ILICHA,
KOJMYECTBO, CTOMMOCTH, TPOU3BOJIUTEIBHOCTh, BpeMsi, 00bEM paboThl. EAuHUIBI u3MepeHus: Macchl, CTOMMOCTH,
pacCTOsIHMS, BpEMEHH, CKOPOCTU. CBA3b MEKy €AMHULIAMHU U3MEPEHUS KAKI0M BEJIMYHHBI.

Pemenune 3a1a4, CBA3aHHBIX C OTHOLLIEHUEM, ITPONOPLUOHAIBHOCTHIO BEJINYMH, IIPOLIEHTAMU; PELICHUE OCHOBHBIX 3a7a4
Ha ApOOU U MPOIEHTHI.

OreHka ¥ pUKKJIKA, OKpyTIeHue pe3ynbrara. CocraBieHne OYKBEHHBIX BBIPAXKEHH MO YCIOBUIO 3a1a4H.

[IpeacraBnenre AaHHBIX C MOMOIIBIO Tabuuil U auarpamm. CronduyaTeie AMarpaMMbl: YTEHHE U MOCTpoeHue. YreHue
KPYTOBBIX JUarpaMm.

Harasignas reomerpus

Harnsaueie npencraBinenus o Gurypax Ha IJIOCKOCTU: TOUYKa, MpsiMasi, OTPE30K, JIyd, YToJ, JOMaHasi, MHOTOYTOJIbHUK,
YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anmMHOe pacronoXeHue IBYX MNPSIMBIX Ha IUIOCKOCTH, NapajuleibHbIe MPSMbIC, MEPHEHAUKYISIPHBIE MpPSMBIE.
N3MepeHue pacCTOsIHUNA: MEXYy ABYMsI TOUKAMU, OT TOUKH JI0 NMPAMOM, JJIMHA MAapIIPyTa HAa KBAAPATHOW CETKE.

N3MepeHue U nocTpoeHUeE yriioB ¢ MOMOIIBIO TPAaHCTIOPTUPA. BUABI TPEYTrOIbHUKOB: OCTPOYTOJIbHbBIN, MPSIMOYTOJIBHBIMH,
TYHOYTOJBHBIN, paBHOOCPEHHBIN, PABHOCTOPOHHUHN. UETHIPEXYTONBHUK, TPUMEPHI YETHIPEXYTOIBHUKOB. [IpSIMOYTOIBHUK,
KBaJIpaT: UCIOJIb30BAaHUE CBOWMCTB CTOPOH, YIJIOB, nuaroHaieid. M3oOpaxkeHne reoMeTpudeckux (Uryp Ha HETUHOBAHHOM
Oymare ¢ UCTOJIb30BAHUEM IIUPKYJIS, IMHEHKH, YroJibHUKA, TpaHcriopTupa. [loctpoenus Ha kieTyaToit Oymare.



[TepumeTp MHOroyronbHuKa. [loHaTHe Tuiomaau GUrypsl, eAMHUIBI U3MepeHus miomaau. [pudmmkénHoe namMepenue
IoW@AAu GUryp, B TOM 4UCII€ Ha KBaApaTHOU ceTke. [Tpnbnmxénnoe u3smepeHue AMHbl OKPYKHOCTH, TUIOIIAAN KPyTa.

CuMmMeTpus: LIeHTpaibHasi, OceBasi U 3epKajbHasi CHMMETPUHU.

[TocTpoeHne cuMMETPUYHBIX QUTYP.

Harnsguele npeacraBieHuss O NPOCTPAHCTBEHHBIX (UIypax: Mapajienenures, KyO, Nmpu3zMa, NUpaMuja, KOHYC,
HWIMHAP, map u cdepa. M3o00paxenue nmpocTpaHCTBEHHbIX Guryp. Ilpumepsl pa3BEPTOK MHOTOrpaHHUKOB, LMJIUMHIpPA U
koHyca. Co3ganue Mojeneil MpoCTpaHCTBEHHBIX QUryp (13 OyMaru, mpoOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHAIIOB).

[Tonsitue 00BEMa, eqUHUIBI U3MEpEHUs 00bEMa. OOBEM MPSIMOYTOIBHOTO Napajuleenunena, Kyoa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI YYEBHOI'O KYPCA «MATEMATHKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yJbTAThI OCBOCHUS ITPOTPaMMbl Y4eOHOT0 Kypca «MaTeMaThka» XapaKTepu3yrTCs:

1) maTpuoTHYecKoe BOCIIUTAHME:

MPOSABJICHUEM HHTEpeca K MPOIUIOMY M HACTOALIEMY POCCUMCKOM MAaT€MaTHUKH, LEHHOCTHBIM OTHOIIEHUEM K
JOCTUKECHUSAM POCCUUCKUX MATEMaTUKOB U POCCUUCKOW MAaTEMaTHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX HOCTUKEHUMU B
JIPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBHITIOJIHEHUIO 00s3aHHOCTEN IpakIaHUHA U PeaTu3alliu ero Mnpas, MPeICTaBICHUEM O MAaTEMaTHIECKUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3IUUHBIX CTPYKTYp, SBJICHHH, MPOIEAYpP TPa)JaHCKOrO OOIIeCTBa (Hampumep, BHIOODHI,
ONPOCHI), TOTOBHOCThIO K OOCYXKJEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKECHUM
HAaYKH, OCO3HAHUEM BaKHOCTHU MOPAJIbHO-3TUYECKUX TPUHIIAIIOB B AEATEILHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIMTAHHE:

YCTAaHOBKOW Ha AaKTMBHOE YYaCTHE€ B PEUICHUM IPAKTHUYECKUX 3a7a4 MAaTEMATUUYECKOW HAIPABICHHOCTH, OCO3HAHUEM
BOXHOCTH MaTEMAaTHUUYECKOTO 00pa30BaHUs HA MPOTSHKEHUH BCEH KU3HM ISl YCIEITHON PO eCcCHOHATLHON JIeITeIbHOCTH U
pPa3BUTHUEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM HHJMBUAYAJIBHOW TpPacKTOpUMU O0Opa3oBaHUS U
KU3HECHHBIX TJIAHOB C YUYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4eCcKOe BOCIIMTAHME:

CITIOCOOHOCTBIO K SMOIIMOHAIIBHOMY M JCTETHUYECKOMY BOCIPHATHIO MaTE€MaTUYeCKUX OOBEKTOB, 3a1ad, PEIICHUH,
pacCyXJIeHUN, YMEHUIO BUJIETh MATEMATUUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 TTO3HAHMS:

OpHEHTaIlMel B JCATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MPEICTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YeJIOBEKa, MPUPOJILI M OOIIECTBa, IOHUMaHUEM MaTeMaTHUYeCKOW HayKH KakK cpepbl 4eToBEUECKON AeATeIbHOCTH,



ATamoB €€ pa3BUTUSA M 3HAYMMOCTH ]IS Pa3BUTHS IMBWIM3AIIMH, OBJAJCHHEM SI3BIKOM MAaTEMaTHKH W MaTeMaTHYECCKOM
KyJIbTYPOU KaK CPEJACTBOM TMO3HAHUS MUPA, OBJIAJACHUEM MPOCTESHIITMMU HaBBIKAMH UCCIIEA0BATEIIbCKON JIEATSILHOCTH,

6) puznueckoe BocnuTaHue, GopMHUpPoBaHHE KYJIbTYPhI 310POBbsI H YMOIHOHAIBLHOTO 0JIATOMOTYyYHSI:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKHE 3HAHUSI B MHTEPECaX CBOETO 3JJ0POBbA, BEJICHUS 3J0POBOr0 00pa3a KU3HU
(3mopoBoe mWTaHWE, COAJAaHCUPOBAHHBIA PEXKHM 3aHATHA H  OTAbIXa, peryisapHas (Qu3ndeckas aKTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBBIKa peiieKCHu, MPU3HAHNEM CBOETO TIpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0TH4YeCKO€e BOCTIUTAHUE:

OpUEHTallMel Ha MPUMEHEHHEe MAaTeMAaTHYeCKUX 3HAHWM I peuieHus: 3a1ad B 00JIaCTU COXPAHHOCTH OKpY>Karollei
Cpenpl, IUIAHUPOBAHHUS TIOCTYNKOB W OIIGHKM WX BO3MOXKHBIX TOCJICICTBHHA JUIsI OKPY>KAIOIICH Cpeabl, OCO3HAHHEM
TJI00AIBHOTO XapakTepa dKOJIOTHUECKUX MPOOJIeM U IMyTEH UX PEIICHNUS;

8) aganTanusa K H3MEHSIIOIMMCSH YCJIOBHAM CONMATBHOM M IPUPOIHON Cpeabl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIIOBUSAX HEOIPEACTIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH KOMIETEHTHOCTHU uepes
MPAKTHYCCKYIO JIEATCILHOCTh, B TOM YHCIIC YMEHUE YUUTHCS y APYTHUX JIOJCH, TPHOOpPETaTh B COBMECTHOMN JCATEIHHOCTH
HOBBIC 3HAHUS, HABBIKYA U KOMITETCHIIUU U3 OTBITA IPYTHUX;

HEO0OXOIMMOCThIO B ()OPMHPOBAHUU HOBBIX 3HaHUM, B TOM 4ucie (OPMYIUpPOBATH WJEH, TOHSITHS, THUIIOTE3bI 00
00BEKTaxX U SIBJICHUSX, B TOM UHCJIE paHEE HEU3BECTHBIX, OCO3HABATH JAC(PUIIUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHMMATh CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOIIHMA
KOHTPMED, KOPPEKTUPOBATh NMPUHUMAEMBIE PEIICHHS W JEHCTBUS, (GOPMYIMPOBATH M OIICHUBATH PUCKH M TOCIICICTBHUS,
(GhOopMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

ba3oBble JJornueckue 1eCTBUA:



BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPHU3HAKH MAaTEMaTHUYECKUX OOBEKTOB, TOHSTHH, OTHOIIEHUN MEXITY
MOHATUAMHU, (OPMYJIUPOBATH OMNPEACICHUS TOHATHHA, YCTAaHABIWBATH CYIICCTBEHHBIM NpU3HAK KIIacCHU(PUKAIINH,
OCHOBAHHUS JIJII 000OIICHHS M CPABHECHHS, KPUTESPUH ITPOBOAUMOTO aHAJIN3a;

BOCIIPMHUMATh, (OPMYJIMPOBATh M MPEOOPa30BBIBATh CYXKJICHHS: YTBEPAUTEIbHBIE U OTPUIIATEIIbHBIC, CIUHUYHBIC,
YacTHBIE U 00I1II1e, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTHBOpPEYHUs B (akTax, JAaHHBIX, HAOIIOJACHUSIX H
YTBEPKICHUSX, TIPEIIaraTh KPUTEPUH IS BBISIBIICHHS 3aKOHOMEPHOCTEH U TIPOTHBOPCYHIA,

JenaTh BBIBOJBI €  HCIOJB30BAaHWEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX W HMHAYKTUBHBIX yMO3aKIIOUYEHUH,
YMO3aKIOUEHUN 110 aHAJIOTHH;

paz0oupaTh IO0Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKACHHUH (TIPSMBIE U OT MPOTHUBHOTO), TPOBOJUTH CAMOCTOSTEIHHO
HECJIOKHBIC JIOKA3aTEIhCTBA MaTEMaTUYECKHX (DAKTOB, BBICTpAWBATh ApPTyMEHTAIUIO, MPUBOAWTH MPHUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHS;

BBIOMpaTh croco0 perieHuss ydeOHOW 3amauu (CpaBHMBATh HECKOJIBKO BapHAHTOB pPEIICHUS, BHIOMpATh HamOoliee
MOIXOISIINAN C YIETOM CaMOCTOSATEIFHO BBIICTICHHBIX KPUTESPHUEB).

Ba3oBble uccieaoBarejbCKHe AeHCTBUSA:

UCTIOJIb30BaTh BOMPOCH KaK MCCIIEOBATEILCKUNA WHCTPYMEHT MO3HAHUA, (DOPMYITHPOBATh BOMPOCH], (GUKCHUPYIOIINE
NPOTHUBOpEYHE, MpoOIeMy, CaMOCTOSTENIbHO YCTaHAaBIMBaTh HCKOMOE W JaHHOe, (OpMHpOBaATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

POBOJUTH TIO0 CAMOCTOSITETFHO COCTaBJICHHOMY IUIaHY HECIOXKHBIM IKCIEPUMEHT, HEOOMBIIOE HCCICIOBAHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYECKOr0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKYy COOOI;

CaMOCTOATENFHO  (hopMynupoBaTh OOOOIEHUS W BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO HAOIIOICHMS,
UCCIIEJIOBAHMSI, OLICHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE PA3BHTHE IPOLIECCA, a TAKXKe BBIIBUTATh MPEAMNOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBIABJIATE HCAOCTATOYHOCTD 1 M30BITOYHOCTH I/IH(l)OpMaHI/II/I, JaHHBIX, H€O6XO,ZII/IMI>IX AJIA pCIICHUA 3a/1a1U,



BBIOMpaTh, aHAM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH WH(POPMAILMIO PA3IMYHBIX BUIOB U (PopM
MPE/ICTABIICHUS;

BBIOMpaTh opMy TpeacTaBiieHus UHGOPMAIMU U WITIOCTPUPOBATH pelllaeMble 3aJladyd CXeMaMu, AuarpaMmMaMu,
MHOM TrpaduKoi U UX KOMOUHAIUSIMU;

OLICHUBATh HAAEKHOCTb HH(OpPMAIMK 1O KPUTEPHSIM, TMPEAJIOKEHHBIM YUYUTelIeM WIA CPOPMYJIUPOBAHHBIM
CaMOCTOSITENIBHO.

KOMMyHI/IKaTI/lBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble )]CﬁCTBPIﬂ:

BOCIIPHHUMATh W (POPMYIHUPOBATh CYXKICHHS B COOTBETCTBHU C YCJIOBHSIMH W IEISIMH OOIICHHS, SICHO, TOYHO,
TPaMOTHO BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHS IO XOJy pelIeHUs
3a/1a4i, KOMMEHTUPOBATh MOJYYCHHBIN pe3yIbTarT;

B XO0JIe OOCYXICHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, NPOOJIEMBI, pelIaeMol 3aJiayw,
BBICKA3bIBaTh HJCH, HAIEJICHHBIC HAa TIOMCK PEIICHHs, COMOCTaBISATH CBOHM CYXXICHHUS C CYXKICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHapy>KWBaTh pPa3jM4Me€ M CXOJCTBO MO3WIUNA, B KOPPEKTHOU ¢opMe (GopMyIHpoBaTh
pa3Horjaacus, CBOM BO3paKEHUS,

NIPEJICTABIIATh PE3yJIbTAThl PEIICHHS 3a/Jadud, SKCIECPHUMEHTA, MCCIECIOBAaHUS, MPOEKTa, CaMOCTOSATEIHLHO BBHIOMPATH
dbopmaT BBICTYIUIEHUS ¢ YYETOM 3a]1a4 IPE3CHTAIIMU U OCOOCHHOCTEN ayIUTOPUH;

MOHUMATh W WCIIONH30BaTh NPEHMYIECTBA KOMAHIHOW W WHIWBUIYAIBHOW paOOTBI TPH PEHICHUH YICOHBIX
MaTEeMaTUYECKUX 3a]1aY;

PUHUMATH 1€JIb COBMECTHON JESATEIHHOCTH, TUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM palbOThI, pacTIpeesITh BUIBI
paboT, ToroBapuBaThCs, 0OCYXKIAATh IIPOIIECC U Pe3yabTaT PabOoThI, 0000IaTh MHCHHS HECKOJIBKUX JIFOACH;
y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (0OCYyXIeHUS, OOMEH MHEHHUSMH, MO3TOBBIC IITYPMBbI M JpPYTHE),
BBITIOJIHATH CBOIO YacTh PabOThl M KOOPJAWHHPOBATH CBOW JACHCTBUSA C APYTMMH 4YjeHAMH KOMAaHIbI, OICHUBATH
KauyeCcTBO CBOETO BKJIaJa B OOIINI TPOIYKT MO KPUTEPHUIM, CHOPMYIMPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBHSI.

PerynasiTuBHbIe YHHBepcaJIbHbIE yueOHbIe

aeiictBust Camoopranuzanmsi:



e CaMOCTOSITENILHO COCTABJISATH IJIaH, aJITOPUTM PEIICHUs 3a7auu (MJIM €ro 4acTh), BBIOUPATh CIIOCO0 PEIICHUs C yUETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOM HH(pOpMaLIHU.

CaMOKOHTPOJIb, YMOIHOHATbHbII UHTEJJIEKT:

e BIAJETh CIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJIS MIPOIECCa U pe3yIbTaTa PelIeHUs MaTeMaTHYeCKOH 3a/1auu;

e TPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPH PEIICHUH 33/1a4l, BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, HAIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJNbTaTa ICSATENbHOCTH TIOCTABICHHON WM W YCJIOBUAM, OOBACHATH MPUYUHBEI
JOCTHKEHUSI UM HETOCTHXKEHUS 1€, HAXOAUTh OIIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATDBI

K koH1y 00ydeHus B 5 kiacce 00y4aroIuics NOMYUUT CIEAYIONNE IPEIMETHBIE PE3YJIbTAThI:

Yucaa v BBIYMCICHUSA

[loHnMaTe ¥ NpaBWIBHO YHOTPEONATH TEPMUHBI, CBSI3aHHBIE C HATypaJbHbIMM 4YHCIaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMU TPOOSMHU.

CpaBHUBaTh M YNOPSJAOYMBATHh HATypaJbHbIE 4YHCJA, CPABHUBATH B MPOCTEHIIMX CIIy4asX OObBIKHOBEHHBIE ApPOOH,
JECSTUIHBIC JPOOH.

CoOTHOCUTh TOYKY HAa KOOpDAMHATHOM (YMCIOBOM) MpsIMOM C COOTBETCTBYIOIIMM €M 4YHMCIOM M H300pakaTh
HaTypaJbHbIE YMCIa TOYKAMHU Ha KOOPJAUHATHOM (YUCIIOBOM) MPSMOM.

BoeimnonuaTe apudmMernyeckue NEHCTBUS € HATypaJbHBIMM YHUCJIaMU, C OOBIKHOBEHHBIMHM JpOOSIMH B INPOCTEHIIMX
ClIy4asix.

BpInonHATE NpOBEPKY, NPUKUIKY PE3YJIbTATA BBIYUCICHH.

OKpyTiIsTh HaTypaAJIbHBIE YHCIIA.

Pemienne TeKCTOBBIX 32124



Pemate TekcTOBBIC 3a7auM apHPMETHICCKUM CIIOCOOOM M C MOMOIIBIO OPraHM30BAaHHOTO KOHEUHOTO Iepedopa Bcex
BO3MOYHBIX BAPUAHTOB.

Pemarp 3amaum, cojepkaliue 3aBUCHMOCTH, CBS3BIBAIOIINE BEIIMYMHBL CKOPOCTh, BpPEMs, pPACCTOSHHUE, IICHa,
KOJIMYECTBO, CTOMMOCTb.

Hcnonb3oBaTh KpaTKHUE 3alMCH, CXEMBbI, TA0JIUIbI, 0003HAUCHUS MPU PEILICHUU 3a]1a4.

[Tostb30BaTHCS OCHOBHBIMH €IUMHUIIAMH MU3MEPEHHSI: TICHBI, MACChI, PACCTOSHUS, BPEMEHHU, CKOPOCTH, BBIPAXKaTh OJTHU
CIMHUIIBI BETUYMHBI YEpe3 APyTHE.

N3Bnekats, aHaTU3UpOBaTh, OICHWBAThL WH(OpPMAIMIO, MPEJACTABICHHYIO B TaOIWIC, Ha CTOJOYATON IauUarpaMme,
UHTEPIPETUPOBATH MPEICTABIICHHBIC TaHHBIE, HCTIOIB30BaTh IAHHBIC TIPU PEIICHUH 3a/1a4.

Harasinnas reomerpus

[Tostb30BaTHCS TEOMETPUUCCKUMH TTOHSATHUSIMHE: TOYKA, TIPsMasi, OTPE30K, Jyd, YTroJI, MHOTOyTOJIbHUK, OKPY>KHOCTh, KPYT.

[TpuBoANTH MPUMEPHI OOBEKTOB OKPYIKAIOIIECTO MUPA, UMEIOMUX (OPMY U3YICHHBIX TEOMETPUIECKUX PUTYD.

Vcronp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMH: BEpIIWHA, CTOPOHA, C MHOTOYTOJIbHUKAMHU: yTOJI, BEPIIHUHA,
CTOpOHA, TMAarOHAJb, C OKPYKHOCTBIO: PaJANyC, AUAMETP, IIEHTD.

N306pakaTth u3ydeHHbIC Te€OMETpUUEeCKrue (GUTYphl HA HETMHOBAHHON U KJIET4AaTON Oymare ¢ MOMOIIBIO ITUPKYJIS U
JIMHENKH.

Haxonuth IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C MOMOIIbI0 JIMHEHWKH, CTPOUTH OTPE3KH 3alaHHOM
JUTHHBI; CTPOUTH OKPY>KHOCTb 33JIaHHOTO pajnyca.

Vcronp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBaJpaTa JJIs MX MOCTPOCHUS, BBIUMCICHUS TUIONIAA M
nepuMeTpa.

Beraucnsate nmepuMeTp W TUIOMIAAb KBajapaTa, MPSIMOYTOIbHUKA, (GUTYP, COCTABICHHBIX U3 MPSMOYTOJHHUKOB, B TOM
yucie Guryp, n300pakEHHBIX Ha KJIET4aTol Oymare.

[Tonp30BaThCSA OCHOBHBIMH METPUYECKUMHU EIUHUIIAMUA W3MEPEHUS JIMHBI, TUIONIAJW; BHIPAXKaTh OJHHU CIWHUIIBI
BEJIMYHMHBI Yepe3 IpyTue.

Pacnio3naBaTh mapamenenunes, Ky0, UCIOJIb30BAaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, U3MEPEHUS, HAXOIUTh
U3MEpCHUS Mapajuieenumnesaa, Kyoa.



Beruucnars 00bEM Ky0a, mapasenenumnesia mno 3ajlaHHbIM U3MEPEHUSIM, TI0JIb30BaThCS €IMHUIIAMHU U3MEPEHUST 00bEMa.

Pemats HeCOXKHBIE 3a/1a4 HA U3MEPEHHUE T€OMETPUUYECKUX BEIMYUH B MIPAKTUUYECKUX CUTYaIUSX.

K xoHIty 0OydeHus: B 6 kjacce oOy4aromuiics MoJIyyuT CAeAyIoNue MpeaMeTHbIE Pe3yJIbTaThI:

YucJia 1 BLIYMCTIEHUA

3HaTh U IOHUMATh TEPMHUHBI, CB3aHHBIE C PA3JTUYHBIMU BUJIaMH YHUCEJT U CIIOCO0AMU MX 3aIUCH, TIEPEXOIUTh (€CIIU ATO
BO3MOYHO) OT OJTHOM (pOpMBI 3aIlIMCH YUCIIA K IPYTOH.

CpaBHUBATh U YNOPAJIOYMBATH LIEJIbIE YMCIIa, OOBIKHOBEHHBIE U JECATUYHBIC APOOH, CPaBHUBATH YMCIA OJIHOTO U
pa3HbIX 3HAKOB.

BoimonHsATh, coueTass yCTHbIE W MHCHbMEHHBIC TPUEMBI, apu(PMETHUECKUE EHUCTBHUS C HATYpPaIbHBIMH M IICJIBIMU
YUCIIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIME JIPOOSMH, MTOJIOKUTEITHHBIMA U OTPUIIATSITLHBIMHU YHCIIAMHU.

BoIuuciasaTh 3HaYEHUSI YMCIIOBBIX BBIPAXKEHUM, BBITIOJHATH MPUKUJKY U OLICHKY pe3yJibTaTa BBIYMCICHUHN, BBITIOIHATD
npeoOpa3oBaHUs YUCIOBBIX BRIPAKEHUN HA OCHOBE CBOMCTB aprU(METHUUECCKUX JACHCTBUIM.

COOTHOCHUTH TOYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIIMM €M YHMCIOM M M300pa)kaTh 4McCJia TOYKaMU Ha
KOOPJIMHATHOM MPSAMO#, HAXOAUTh MOIYJIb YHCIIA.

COOTHOCUTH TOYKHU B MPSIMOYTOJILHOM CUCTEME KOOPAUHAT C KOOPAMHATAMU STON TOYKHU.

OKpyIIsTh LEbIe YUCia U IECATUYHbIE TPOoOU, HAXOAUThH MPUOIMKEHUS YUCET.

YucnoBble 1 0yKBeHHbIE BbIPpAKEHUS

[TonuMare W ynmoTpeOJATh TEPMHUHBI, CBSI3aHHBIC C 3aMHMCHIO CTEMCHHM YMCIIA, HAXOIUTh KBaJpaT M KyO dYHCIa,
BBIYUCIISITH 3HAYEHUS YUCIIOBBIX BBIPAXKECHUH, COAEPKAIUX CTETICHHU.

[Tonb30BaThCs NMpU3HAKAMU JCITUMOCTH, PACKIaAbIBATh HATYpaIbHbIC YKCJIa HA IPOCTHIE MHOXHUTEIH.

[Tonp30oBaThCA MacmTaOOM, COCTABIATH IPOMTOPIIMHA U OTHOIIICHUS.

Hcnons3oBaTh OYKBBI JijIsi 0003HAYCHUS YHCEN IMPU 3alMCH MAaTEMaTHUYECKUX BBIPAKCHHM, COCTABIATh OyKBEHHBIC
BBIpaKeHUsS W (OPMYJIbl, HaXOAUTh 3HAUCHUsS OYKBEHHBIX BBIPAXKEHUN, OCYIIECTBIISASI HEOOXOIUMBIE IOJCTAHOBKH W
npeoOpa3oBaHuUs.

HaxonuTh HEM3BECTHBIM KOMIIOHEHT PAaBEHCTBA.

Pemenne TeKCTOBBIX 33724



PemaTe MHOTOIIArOBBIE TEKCTOBBIE 3a7a4l apU(METUYECKUM CTIOCOOOM.

Pemats 3agaum, cBSI3aHHBIE C OTHOLIEHHWEM, NMPONOPLHUOHAIBHOCTBIO BEJIIMYHH, MPOLEHTAMH, PEIaTh TPU OCHOBHBIE
3a/1aud Ha IpoOU U MPOLIECHTHI.

Pewars 3amaym, conepkamiue 3aBUCUMOCTH, CBS3BIBAIOIUE BEIWYUHBI. CKOPOCTb, BPEMs, pPACCTOSHUE, IIEHA,
KOJIMYECTBO, CTOUMOCTh, NMPOU3BOJUTENBHOCTh, BpeMs, 00bEM padOThl, UCHONIBb3Ysl apu(pMETHUUECKHE ICHCTBUSA, OLEHKY,
IIPUKHUJIKY, [IOJIb30BATHCS €AMHULIAMHA U3MEPEHHSI COOTBETCTBYIOIINX BEJIIMYHH.

CocTaBisATh OYKBEHHbIE BBIPAXKEHMSI 110 YCIOBHIO 3a/1a4H.

W3Bnekats MH(OpManMio, NPEACTABICHHYI0 B TaOMMIaX, Ha JMHEWHOH, cTon0YaTod WM KpyroBOH AMarpaMmax,
MHTEPIIPETUPOBATH MPEACTABICHHBIEC TAHHBIE, NCIIOJIb30BaTh JAHHBIE IPU PEIICHUH 3a1a4.

IIpencraBisTs MHPOPMALIHIO C TOMOILIBIO TAOJIUL, IUHEHHON U CTOI0YATON AUarpaMM.

HarusaHas reomerpus

[IpuBoauTE mpUMEpPBl OOBEKTOB OKPYKAIOUIETO MHpa, UMEIOLUX (OPMY H3YyUEHHBIX N€OMETPUYECKUX IUIOCKUX U
IPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PABHBIX U CUMMETPUYHBIX QUTYD.

N300pakath ¢ MOMOIIbIO LUPKYJIS, JIMHEWKH, TPAHCIOPTHpPAa HA HEIMHOBAHHOW M KJIETYaTON Oymare M3ydeHHbIE
IUIOCKUE reOMeTpUYecKre GUryphl U KOHPUTypaLi, CHMMETPUYHBIE PUTYPBHI.

[lonb30BaTbCd TE€OMETPUUYECKUMU TMOHATHSIMHU: PABEHCTBO (UTYp, CUMMETpPHs, HCIOJb30BaTh TEPMHUHOJIOTHIO,
CBS3aHHYIO C CHMMETPHUEN: OCb CUMMETPUH, LIEHTP CUMMETPUH.

HaxomuTe BenuuMHBI YIJIOB HM3MEPEHHEM C IIOMOLIBIO TPAHCIOPTUPA, CTPOUTH YIJbl 3aJaHHOM BEJIWYMUHBI,
II0JI30BATHCS IIPU PELICHUU 3a7a4 IpaJyCHOM MEPOU yIJIOB, PACIIO3HABATh HA YEPTEXkKaX OCTPBIN, NPAMOU, pa3BEPHYTHIN U
TYIIOW YIJIBL.

Bpruncnare mMHY JIOMaHOM, IEPUMETP MHOTOYTOJIBHUKA, NOJIB30BATHCS €OUHULIAMU W3MEPEHUS JUIMHBI, BBIPAXXaTh
OJIHM €IMHULIbI U3MEPEHUS JUIMHBI Yepe3 IpyTHE.

Haxoaute, ucnonb3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUA: MEXKIAY ABYMs TOYKaMHU, OT TOYKU 10 MPIMOU, JJIMHY
IIyTH Ha KBAJPATHOU CETKE.



BeraucisaTe miomaas GUryp, COCTaBICHHBIX M3 MPSIMOYTOJILHUKOB, UCIIOJIb30BaTh pa30MeHNEe Ha MPSMOYTOJIbHUKH, Ha
paBHbIE (QUTYPBI, AOCTpaWBaHHUE 0 MPSIMOYTOJIbHHKA, ITOJIh30BAThCS OCHOBHBIMHM CIWHUIIAMH HW3MEPCHHS IIIOIIA[H,
BBIPAKATh OJHY €IMHUIIBI N3MEPEHUS TIJIOMIAU Yepe3 IpyTHe.

PacrosnaBaTh Ha MOJIEIAX M M300pPaKCHHSAX MUPaAMUIY, KOHYC, IHJIWHIpP, WCIIONIB30BAaTh TEPMHUHOJOTHIO: BEPIIHUHA,
pebpo, TpaHb, OCHOBAaHHE, Pa3BEPTKA.

N300pakath Ha KJIeTYaTOW Oymare MpsMOyTOIbHBINA MapalIeIICITUIIC/.

Bbrauciateh 00bEM MPSAMOYTOJIBHOTO Tapajuieenuneaa, KyOa, IMOIb30BaThCSI OCHOBHBIMH EIUHUIIAMU H3MEpPEHUS
00BéMa;

Pemate HECIOXKHBIC 3aJlady Ha HAXOXKACHUC TCOMECTPUICCKUX BCIIMYNH B IMIPAKTUYCCKUX CUTYALUAX.



TEMATHUYECKOE IINTAHUPOBAHHUE
5 KIIACC

KosmmuecTBo 4yacos DJIeKTPOHHbIE
HanmenoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/ P Konrtpoabnbie | IIpakTudeckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| Hatypanbnbie uncna. JleiicTus ¢ 43 1 bubmuoreka [LIOK
HaTypaJabHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
) Harnsanas reomerpus. Jlunuu Ha 12 5 bu6nunoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
4 1
3 ObbIKHOBEHHEIE APOOH 8 https://m.edsoo.ru/7f4131ce
bu6nunoreka [IOK
4 H .M 10 1
arJiaiHas reomeTpus. MHOTOYTOJIbHUKH hitps://m.cdsoo.rw/ 7413 1ce
bubnunoreka LIOK
1
> JAecamiinie apodn 38 https://m.edsoo.ru/7f4131ce
6 Harnsaras reomerpus. Tena u ¢purypsr B 9 1 bubnuorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
7 Horopenne n 0bobumenme 10 2 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 170 5 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

KosnyecTBO 9acoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Ne i/ KontpoJsbnbie | IlpakTtuyeckue
NPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
but6mmoreka [IOK
! Haryparbusie wcra 30 ! https://m.edsoo.ru/7f414736
) Harmsannas reomerpus. lpsimble Ha 7 bubmuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
but6mmoreka [IOK
1 1
3 Jlpodu 32 https://m.edsoo.ru/7f414736
bu6mmoreka 1IOK
4 Harnsgnas reomerpusi. Cummerpust 6 1 hitps://m.cdsoo.rw/7f414736
bubnunoreka LIOK
> Bripaenns ¢ Oyksamu 6 https://m.edsoo.ru/71414736
6 Harnsannas reomerpus. @urypsl Ha 14 1 1 bubnmoreka [TOK
IUIOCKOCTHU https://m.edsoo.ru/7f414736
bubnunoreka LIOK
4 1
7 ITonoxurenbHble U OTPULIATENIBHBIC YHUCTIA 0 hitps-//m.cdsoo.ru/ 7414736
bubmuorexa [JOK
1
8 HpeCTaBICHAE ARHHEIX 6 https://m.edsoo.ru/7f414736
9 Harnsanas reomerpus. ®urypsl B 9 1 bubmmoreka [TOK
IPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpeHME, 0600MIICHNE, 20 ) bubnunoreka LIOK
cucTeMaTul3anus https://m.edsoo.ru/7f414736
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 6 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736




IHOYPOYHOE IINTAHUPOBAHHUE

5 KIIACC
KosmmuecTBo 4yacos DJIEeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrtpoabhubie | I[lpakTnueckue
n/n Bcero H3yueHHMs1 | oOpa3oBaTelibHbIe
padoThI padoThI
pecypchl
| JlecaTuuHas cucTemMa cuuciacHus. Py 1 bubmuoreka [IOK
HaTypaJabHbIX YHCEI https://m.edsoo.ru/f2a0ccOc
) JlecsiTuuHas cucrema cuucieHus. Psan |
HaTypaJIbHBIX YHCET
. bubmuorexa [JOK
3 Hatypanbrbtit pax. Jucio 0 I https://m.edsoo.ru/f2a0cafe
4 Hatypanbnsiii paa. Yucio 0 1
5 HatypanbHble uncia Ha | bubnuoreka LIOK
KOOPJAMHATHOU IIPSIMOU https://m.edsoo.ru/f2a0e0fc
6 HarypanbHble uncna Ha 1 bu6mmoreka [JOK
KOOPJAMHATHOU MPAMOM https://m.edsoo.ru/f2a0e2a0
7 HatypanbHble uncia Ha 1 bubnuoreka LIOK
KOOPJAMHATHOU IIPSIMOU https://m.edsoo.ru/f2a0e426
2 CpaBHeHuMe, OKpYTJIEHUE | bu6muoreka [IOK
HATypPaAJIbHBIX YHCEII https://m.edsoo.ru/f2a0ce32
9 CpaBHeHuMe, OKpYTJIEHUE 1 bu6mmoreka [IOK
HATypaJIbHBIX YHCEIT https://m.edsoo.ru/f2a0cf54
10 CpaBHeHuMe, OKpYTJIEHUE | bu6mmoreka [IOK
HATypaJIbHbIX YUCEIT https://m.edsoo.ru/f2a0d300
CpaBHeHme, OKpyTIIeHHE bu6nuoreka [IOK

11

HaTypAJIbHBIX YHCEI

https://m.edsoo.ru/f2a0d440



https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0cc0c

CpaBHeHHE, OKpYTJIEHHE

12 HaTypaJbHbBIX YUCEIl
13 Apudmernueckne AeHCTBHS € bubnuoreka [IOK
HATypaJbHBIMHU YUCIIAMU https://m.edsoo.ru/f2a0eaca
14 Apudmernueckue AeUCTBUS € bu6muoreka LIOK
HATypaJIbHBIMHU YUCIIAMU https://m.edsoo.ru/f2a0f5ba
15 Apudmerndeckue 1eHCTBHS € bubnuoreka [IOK
HaTypaJabHBIMH YHCIIAMHU https://m.edsoo.ru/f2a0f704
16 Apudmerndeckue 1eHCTBHS € bubnmuoreka [IOK
HaTypaJabHBIMH YHCIIAMHU https://m.edsoo.ru/f2a0fd8a
17 Apudmerndeckue 1eHCTBHS € bubnuoreka [IOK
HaTypaJabHBIMH YHCIIAMHU https://m.edsoo.ru/f2al015¢
18 Apudmerndeckue 1eHCTBHS C bubnuoreka [IOK
HaTypaJabHBIMH YHCIIAMU https://m.edsoo.ru/f2al0c3a
19 Apudmerndeckue 1eHCTBHS € bubnuoreka [IOK
HATypaJIbHBIMHU YUCIIAMU https://m.edsoo.ru/f2al0da2
CpoiicTBa HyJIs IPU CIOXKEHUH U
20 YMHOXEHHUU, CBOMCTBA €AMHUIIBI IPU buGnnorexa [IOK
https://m.edsoo.ru/f2al04ec
YMHOXEHUU
CaolicTBa HyJIs U CIOXKEHUH U
21 YMHOXEHHUH, CBOICTBA €IMHULIBI IIPH
YMHOXKEHUHU
[lepemecTuTenbHOE U COYETATEIBHOE
” CBOMCTBA CJIOKEHUS U1 YMHOKEHUS, bubnuoreka [IOK
pacnpenenuTebHOe CBOMCTBO https://m.edsoo.ru/f2a0ef3e
YMHOKEHHUS
” IlepemecTuTeNnbHOE U COYETATEIBHOE

CBOMCTBA CJIOKEHUS U YMHOKCHH,



https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0eaca

pacnpeesnTeNbHOE CBOMCTBO
YMHOKEHUS

HepeMGCTI/ITCHBHOG N COUYCTATCIBHOC
CBOMCTBA CJIOKECHUS U YMHOKCHHU,

24 pacrpenenuTeIbHOe CBOMCTBO
YMHOKEHUS
)5 JlenuTtenu U KpaTHbBIE YKCa,
pa3ioKeHUe YMCiIa Ha MHOKHUTENN
% JlenuTenu u KpaTHbIE YNCIIa, bubnuoreka [IOK
pa3I0oXKEHUE Yuciia Ha MHOKUTEIU https://m.edsoo.ru/f2al16b2
7 JlenuTenu U KpaTHbBIE YKCa,
pa3ioKeHUe YMCiIa Ha MHOKUTENN
bu6mmoreka [JOK
28 Jlenenne ¢ ocratkom https://m.edso;_.lru/ﬂal 116¢
bu6mmoreka [JOK
29 Jlenenue ¢ ocTaTkom https://m.edsoj_.lru/ﬂal 14fa
30 IIpocTeie 1 cocTaBHbIE UnCaa Etiﬁf/?rifcﬁifr?/ﬁal 1290
31 IIpocTeie 1 cocTaBHBIE UnCaa Bubmorexa LIOK
https://m.edsoo.ru/f2al 1bb2
0 [Ipusnaku genumoctu Ha 2, 5, 10, 3, bub6mmoreka [JOK
9 https://m.edsoo.ru/f2al1 1806
3 [Ipusnaku genumoctu Ha 2, 5, 10, 3, bu6mmoreka [JOK
9 https://m.edsoo.ru/f2al196e
4 UucnoBble BbIpaXeHUs ; TOPSIIOK bubmuoreka [{OK
NEUCTBUI https://m.edsoo.ru/f2al 118
15 YwucioBble BEIPAKEHUS; TIOPSAIOK bu6mmoreka [OK

NEUCTBUHI

https://m.edsoo.ru/f2a12080



https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a116b2

36 UuciioBbie BBIPAKEHUS; TOPSAIOK bu6mmoreka [JOK
JICCTBUIN https://m.edsoo.ru/f2a123fa
PenieHnie TeKCTOBBIX 3a/1a4 Ha BCE
37 apupMeTHYeCcCKue 1eHCTBUS, Ha bubmmorexa [IOK
P ’ https://m.edsoo.ru/f2a0f894
JBUKCHHUE U TIOKYIIKU
Pemienne TeKCTOBBIX 3a1a4 Ha BCE
38 aprupMeTHIECKUE JEeHCTBUS, Ha bubmmorexa [OK
p ’ https://m.edsoo.ru/f2a0f91fc
JIBIDKEHUE U TIOKYTIKH
PenieHne TeKCTOBBIX 3a/1a4 Ha BCE
39 apupMeTHIECKHUE TEeHCTBUS, Ha bubmmorexa [OK
P ’ https://m.edsoo.ru/f2al121a2
JIBIDKEHUE U TIOKYTTIKA
Pemienne TekCcTOBBIX 3a/1a4 Ha BCE
40 apupMeTHIECKHUEe JeHCTBUS, Ha Bubmmorexa LIOK
p a ’ https://m.edsoo.ru/f2a12558
JBIKEHUE U TTOKYTIKA
Pemienne TeKCTOBBIX 3a/1a4 Ha BCE
41 apudmeTnyeckue AeUCTBUs, HA buomorexa LIOK
P A i https://m.edsoo.ru/f2a12832
JBIKEHUE U TTOKYITKH
Pemienne TeKCTOBBIX 3a7a4 Ha BCE
42 apudmeTnyeckue neUcTBUs, HA Bubmorexa LIOK
p ’ https://m.edsoo.ru/f2a12990
JBUKCHHUE U TIOKYITKA
43 KoHnTtponbHas paboTta mo teme bu6mmoreka [IOK
"HarypasnbHbie unciia u Hyjb" https://m.edsoo.ru/f2al2cba
44 Touka, npsiMasi, OTPE30K, JTy. bu6mmoreka [JOK
Jlomanas https://m.edsoo.ru/f2a0d54e
N3mepenune nimHbI OTpe3Ka,
45 METPHYECKHE €IHHHUIIEI H3MCPCHUS bubmmorexa [IOK
p p https://m.edsoo.ru/f2a0daee
JUTHHBI
46 N3Mepenue 1JiMHbI OTpe3Ka, bubmuoreka [{OK



https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a123fa

MCTPUYICCKUEC CANHULIBI U3MCPCHUSA

https://m.edsoo.ru/f2a0df3a

JUTUHBI
bu6mmoreka [JOK
4
! OKpYHOCTE H KpyT https://m.edsoo.ru/f2a0d684
48 OKpY’>KHOCTb U KpyT
[IpakTuueckast paboTa Mo Teme
49 "[TocTpoenue y3opa u3 bubmmorexa [OK
p . "y p https://m.edsoo.ru/f2a0d7e2
OKPYHOCTEH
50 VYrom. [Ipsimoid, ocTpbId, TyTOH 1 bubnmnorexa [IOK
Pa3BEPHYTHIN YIIIbl https://m.edsoo.ru/f2a1302a
51 VYron. IIpsmoii, ocTpblid, Tynou u
Pa3BEPHYTHIN YIUIbI
bu6mmoreka [JOK
32 Hsmepetinie yrios https://m.edsoo.ru/f2a1319c¢
bubmuoreka [{IOK
>3 Hswmepertne yrion https://m.edsoo.ru/f2al132fa
but6mmoreka [JOK
>4 Hsmepetiiie yrios https://m.edsoo.ru/f2a13476
55 [IpakTnueckas pabota o Teme bu6nuoreka [IOK
"IToctpoenue yriaos" https://m.edsoo.ru/f2a13606
56 Hpo0Osb. [IpaBuibHbIE 1 bubmmoreka [JOK
HEMPaBWILHBIE TPOOH https://m.edsoo.ru/f2a13764
57 Hpo0Osb. [IpaBuibHbIE U bu6mmoreka [JOK
HEMPaBWIbHBIE TPOOH https://m.edsoo.ru/f2al3c8c
58 Hpo06sb. [IpaBuibHbBIE U bubmmoreka [JOK
HETpaBUIIbHBIE IPOOH https://m.edsoo.ru/f2a14146
Hpo6sb. [IpaBunbHbIE U bu6mmoreka [TOK
59
HeTpaBUIIbHBIE IPOOH https://m.edsoo.ru/f2a153{2



https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0df3a

60 Hpo06sb. [IpaBuibHbIE U bubmmoreka [JOK
HETPaBUIIbHBIE IPOOH https://m.edsoo.ru/f2a15582
bu6mmoreka [JOK
1 N
6 OcHoBHOE CBOHCTBO /1podH https://m.edsoo.ru/f2al43e4
bu6mmoreka [JOK
> N
6 OcroBHoE CBOHCTEO APOdH https://m.edsoo.ru/f2al451a
bu6mmoreka [JOK
63 O i 0
CHOBHOC CBOHCTEO ApobH https://m.edsoo.ru/f2a1463c
bu6mmoreka [JOK
4 N
6 OcroBHoe CBOHCTBO APOdH https://m.edsoo.ru/f2a1475¢
bu6mmorexa [JOK
65 O 5 0
CHOBHOC CBOHCTEO ApobH https://m.edsoo.ru/f2a14¢90
. bubmuorexa [JOK
66 OcroBroe CBOHCTBO APodH https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOWCTBO ApoOU
N bubmuoreka [IOK
68 Cpasnenne apobeit https://m.edsoo.ru/f2al4{74
N bubmuoreka [{OK
69 Cpasnenne apobeit https://m.edsoo.ru/f2al51f4
70 CpaBHenue ipo0eit
71 CpaBHenue npo0eit
7 CroxeHne ¥ BEIYUTaHUE bubmuoreka [IOK
OOBIKHOBEHHBIX JIpO0Oei https://m.edsoo.ru/f2al7cc4
7 Crno)xeHue ¥ BRIYUTAHUE bubmuorexa [{OK
OOBIKHOBEHHBIX JPOOeii https://m.edsoo.ru/f2al7e54
74 CroxeHne ¥ BEIYUTaHUE bubmuoreka [{IOK
OOBIKHOBEHHBIX JIpO0Oei https://m.edsoo.ru/f2a1802a
75 CrnoxxeHue ¥ BBIYUTAHHE bubnuoteka [IOK



https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a15582

OOBIKHOBEHHBIX JIpOOeH

https://m.edsoo.ru/f2al81ce

CI10KeHIe U BEIYUTAHNE

bu6mmoreka IJOK

76
OOBIKHOBEHHBIX JpO0Oeii https://m.edsoo.ru/f2a1835¢
77 CioxeHHUe U BEIUUTAHUE
OOBIKHOBEHHBIX JpO0Oeii
73 CrnoxeHue U BEIYUTAHHUE
OOBIKHOBEHHBIX Jpo0eii
79 CrnoxeHue U BEIYUTAHHUE
OOBIKHOBEHHBIX JPOOeii
bu6mmoreka [JOK
80 C o
MCIIAHHas poob https://m.edsoo.ru/f2al1592¢
bu6mmoreka [JOK
1
8 Cuvemannas 1podr https://m.edsoo.ru/f2al 5a5a
bu6mmoreka [JOK
82 C o
MEIHaHHas Apoob https://m.edsoo.ru/f2al15b68
bubnunoreka LIOK
83 Cwvemannas 1podh https://m.edsoo.ru/f2al 5e2e
YMHOXEHHUE U JeTICHUE
84 OOBIKHOBEHHEBIX IpO0e€ii; bubmmorexa LIOK
P > https://m.edsoo.ru/f2al 84e4
B3aUMHOOOpaTHBIE IpoOU
YMHOXEHUE U JeJIEHUE
85 OOBIKHOBEHHBIX IpO0e€ii; bubmmorexa LIOK
AP ’ https://m.edsoo.ru/f2a18692
B3aUMHOOOpaTHBIE IpoOU
VYMHOXEHUE U JeTICHNUE
. bubmuoreka [{OK
86 OOBIKHOBEHHBIX Jpobeii;
https://m.edsoo.ru/f2al8a20
B3aUMHOOOpaTHBIE 1poOu
g7 YMHOXKEHUE U JIeTICHUE bu6mmoreka [OK

OOBIKHOBEHHBIX JAPOOCii;

https://m.edsoo.ru/f2al18b56



https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a181ce

B3aUMHOOOpaTHBIE ApOoOH

YMHOXEHUE U NeIeHHE

88 OOBIKHOBEHHBIX IpO0e€ii; buGnnorexa LIOK
P ’ https://m.edsoo.ru/f2a19088
B3aMMHOOOpaTHBIE APOOH
VYMHOKEHUE U JIeJICHHUE
89 OOBIKHOBEHHBIX IpO0e€ii; buGnnorexa LIOK
P ’ https://m.edsoo.ru/f2a19560
B3aUMHOOOpaTHBIC IpoOH
YMHOKEHUE U JIeJICHUE
90 OOBIKHOBEHHBIX IpO0e€ii; bubmmorexa LIOK
P ’ https://m.edsoo.ru/f2a196a0
B3aUMHOOOpaTHBIE IpoOH
YMHOXEHUE U JeJIEHUE
91 06BIKHOBCHHBI)f 00e€l; bubnnorexa LIOK
P ’ https://m.edsoo.ru/f2a198da
B3aUMHOOOpaTHBIE 1poOU
Periienne TEKCTOBBIX 3a/1ad4,
92 comepxkamux apoon. OCHOBHEIE bubmmorexa LIOK
JICpAALIX IPOOH. https://m.edsoo.ru/f2al81ce
3aJjauu Ha ApooH
Perienne TeKCTOBBIX 3a/1ad,
93 comepxkamux apoou. OCHOBHEIE bubmmorexa LIOK
JICPXKAIIHX APOOH. https://m.edsoo.ru/f2al835¢
3aJla4M Ha Apoou
Perienne TeKCTOBBIX 3a1ady,
94 coaepxkamux apoou. OCHOBHEIE Eubmorexa IIOK
FICPIKATIIX APOOH. https://m.edsoo.ru/f2al8c5a
3aJlauM Ha Jpoodu
Pemenne TekcTOBBIX 3a7a4,
95 coaepxkamux apoou. OCHOBHEIE bubmorexa [IOK
FICPIATIIX APOOH. https://m.edsoo.ru/f2a18e76
3aJla4M Ha Apoodu
Perienne TeKCTOBBIX 33714,
bubmuoreka [{OK
96 conepkanux Apoou. OCHOBHbBIE

3aJla4M Ha Apoodu

https://m.edsoo.ru/f2al 8f7a



https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a19088

Pemenne TekCTOBBIX 3a7a4,

97 coaepkamux apoou. OCHOBHEIE bubmmorexa [IOK
AICpKalX Jp ) https://m.edsoo.ru/f2a19912
3aJjauu Ha ApoOHu
Pemenne TeKCTOBBIX 3a/7a4,
98 coaepkamux apoou. OCHOBHEIE bubmmorexa [IOK
AlCpHaIluX Jp ’ https://m.edsoo.ru/f2al9¢c2¢
3a/1a4d Ha ApOOH
Pemenne TekCTOBBIX 3a71a4,
99 coaepkamux apoou. OCHOBHEIE bubmmorexa [OK
AICpKalliX Jp ) https:/m.edsoo.ru/f2alaldé
3a/1auu Ha ApooH
Pelrenne TekcTOBBIX 3a7a4,
100 comepxkamux apoou. OCHOBHEIE bubmmorexa [OK
p P ) https://m.edsoo.ru/f2ala2ee
3a/1a4u Ha ApoOH
I[Ipumenenne OyKB IS 3aIIUCH
101 M:TeMaTI/IIIeCKIZX BEIpAYKECHUHN U bubmmorexa [OK
o P https://m.edsoo.ru/f2ala3fc
MIPeITI0KEHU
[Ipumenenue OyKB AJIs 3aMTUCU
102 MaTeMaTUYECKUX BBIPAXKEHUN U
MPEeIJIOKEHU N
103 KoHnTtposnbHas paboTta 1mo teme bu6mmoreka [OK
"OOBIKHOBEHHBIE TPOOH" https://m.edsoo.ru/f2alaS1e
MHOroyrojbHUKH.
104 YeTeIpE€XYroabHUK, IPIMOYTOIBHUK bubmmorexa [OK
pexy > 1IP y ’ https://m.edsoo.ru/f2al 6ae0
KBaJIpaT
MHOTOYTOJILHUKH.
105 YeThIpEXYTrOIbHUK, IPIMOYTOILHUK bubmorexa TIOK
pexy > TP y ’ https://m.edsoo.ru/f2al 6¢7a
KBaJIpaT
106 [TpakTrueckas paboTa Mo Teme bu6mmoreka [JOK

"[locTpoeHue MpsIMOYTOJIbHHUKA C

https://m.edsoo.ru/f2al6ele



https://m.edsoo.ru/f2a16e1e
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a199f2

3aJJaHHBIMHM CTOPOHAMH Ha
HEeJIMHOBaHHOU Oymare"

bu6mmoreka [JOK
107 T
PEYTOTBHIK https://m.edsoo.ru/f2a16194
108 TpeyroasHUK
[1nomane u nepumeTp
MPSIMOYTOJIbHUKA U
109 MHOTOYTOJIbHUKOB, COCTaBIIEHHBIX U3 bubnnorexa LOK
y ’ https://m.edsoo.ru/f2al6fe0
MPSIMOYTOJIBHUKOB, €MHUIIbI
M3MEPEHHUS TUIOIIATN
[1nomane u nepumeTp
MPSIMOYTOJIbHUKA U
110 MHOTI'OYTOJIbHUKOB, COCTaBJIEHHBIX U3 bubnmorexa LIOK
y ’ https://m.edsoo.ru/f2a17184
MPSIMOYTOJIBHUKOB, €AMHUIIbI
HM3MEpEHHUs TUTOLIAIN
[Lmomane 1 nepumeTp
MPSIMOYTOJIbHUKA U
111 MHOTI'OYTOJIbHHUKOB, COCTaBJIEHHBIX U3 buGmorexa LIOK
y ’ https://m.edsoo.ru/f2a17328
MPSIMOYTOJIBHUKOB, €AMHUIIbI
M3MEPEHHUS TIOIIAN
bu6mmoreka [JOK
112 Ile e Oroyro Ka
PUMETP MHOTOYTONRHA https://m.edsoo.ru/f2al1691e
113 IIepuMeTp MHOTOYroJabHUKA
bubnunoreka LIOK
114 Oei
Jlecstuamas sanuce Apooei https://m.edsoo.ru/f2alb55e
bu6mmoreka [JOK
115 Oeii
Jlecsmirazas samuch xpoben https://m.edsoo.ru/f2alb87e
o bu6 K
116 JlecsaTnyHas 3ammch Ipooei nomotexa HO

https://m.edsoo.ru/f2al befc



https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a16194

bu6mmoreka [JOK

117 CpaBHeHHE IECATHIHBIX Ipo0eid https://m.edsoo.ru/f2alc49a
118 CpaBHeHHE 1eCATUYHBIX IpooOeit Egi?;ifcﬁif r?l/lfzalc@e
119 CpaBHeHUE 1eCATUUHBIX IpooOeit E:pijf/l;l:lf;si(ﬂﬁ/ﬁauboz
120 CpaBHeHHUE EeCATHYHBIX qpo0eit E‘;Ipijf/l;lr?:;sicﬂi)/ﬁalcc%
121 CpaBHeHUE eCATUYHBIX qpo0eit

122 JIeWCTBUS ¢ AECATUYHBIMU APOOSIMU E;fg/i?:iif rfl)/lfza1ce4a
123 JleicTBHSI ¢ JECITUYHBIMU JPOOIMU Eg,iﬁif:iif ri)/lf;alcf&
124 JleiicTBHSI ¢ JECITHYHBIMH JPOOSIMU Eii?/iifiif ri)/lfzald174
125 Jle#icTBHSI ¢ JECITUYHBIMU JPOOIMU Eg,i{%fg;if r(L-l)/If<2a1d516
126 JleiicTBUSI ¢ JECITUYHBIMU JPOOIMU Egi?;iizif r?/léa 1d64c
127 JIeficTBUS ¢ EeCATUYHBIMH APOOSIMHU E;ﬁ?;ﬁ:ﬁf r?/lf;a]dﬁo
128 JleiicTBUSI ¢ JECITUYHBIMU JPOOIMU ngg;g:;;? I-S/Iéaldgse
129 JIefcTBUS ¢ IECATUYHBIMH APOOSIMHU Egi?;;f:ﬁf r?/léam%z
130 JIeficTBUS ¢ IECATUYHBIMH IPOOSIMHU Egi?;ﬂ:ﬁf ri)/lf’za1da7a
131 JIeficTBUS ¢ IECATUYHBIMH APOOSIMHU buomorexa HOK

https://m.edsoo.ru/f2al1db88



https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1c49a

bu6mmoreka [JOK

132 i o
JleficTBUS C NECATUYHBIMH APOOSIMU https://in.edsoo.rw/Ral 0 la
but6mmoreka [IOK
133 % o
JleficTBUS ¢ IECATUYHBIMH APOOSIMHU https://m.edsoo.rw/fale] 50
bu6mmoreka [JOK
134 i o
JIHCTBIS € ACCATHUHBIMH JPOOAMI https://m.edsoo.ru/f2ale268
bu6mmoreka [JOK
135 i S
JICHCTBHS € ACCATHUHBIMH JPOOAMI https://m.edsoo.ru/f2ale3da
bubnunoreka LIOK
1 .
36 JleiicTBHSI ¢ JECITHYHBIMH JPOOSIMU hitps://m.cdsoo.rw/f2al e4f
bu6mmoreka [JOK
137 i o
JICHCTBHS € ACCATHUHBIMH JPOOAMI https://m.edsoo.ru/f2ale4f2
bubnunoreka LIOK
1 .
38 JleiicTBHSI ¢ JECITHYHBIMH JPOOSIMU hitps://m.cdsoo.ru/Pale5f6
bu6mmoreka [JOK
1 .
39 JleiicTBHSI ¢ JECITHYHBIMU JPOOSIMU hitps://m.cdsoo.ru/fal 704
140 JleiicTBUSI ¢ JECITUYHBIMU JPOOIMU
. bubmuoreka [{OK
141 OxpyrieHue AecATUUHBIX 1pooeit hitps-//m.cdsoo.rw/fale826
. but6mmoreka [JOK
142 OxkpyriieHne IeCATUYHBIX ApoOei hitps:/m.cdsoo.ru/2aleh30
N bubmuoreka [{OK
143 OxpyrieHue JecSITUHYHBIX ApoOeit hitps://m.cdsoo.ru/Ral 668
144 OxkpyriieHue IeCATUYHBIX ApoOei
Pemenne TekcTOBBIX 3a7a4,
145 comepkamux apoou. OCHOBHEIE bubmmorexa [OK
FICPIRALIHX AIPOOH. https://m.edsoo.ru/f2aled8a
3a/1auu Ha ApooH
146 Pemienne TekcTOBBIX 337124, bubmorexa TIOK

https://m.edsoo.ru/f2alef10



https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ec68
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e01a

cojepxamux apoou. OCHOBHBIE
3a/1auu Ha ApoOH

Pemenne TekCTOBBIX 3a71a4,

147 conepkamux apoou. OCHOBHEIE bubmorexa OK
FICPPRATIHX AIPOOH. https://m.edsoo.ru/f2a1f028
3aJjauu Ha ApooH
Pelrenne TekcTOBBIX 3a7a4,
148 conepxkamux apooun. OCHOBHEIE buGnnorexa [IOK
P P ' https://m.edsoo.ru/f2alf136
3a/1a4u Ha ApoOH
Pemrenne TekcTOBBIX 3a7a4,
149 coaepxamux apoou. OCHOBHBIC
3a/1a4u Ha ApoOH
Pemrenne TekcTOBBIX 3a7a4,
150 coxepxammux apoou. OCHOBHBIC
3a/1auu Ha ApoOH
151 KoHTtposnbHas paboTta 1mo teme bu6mmoreka [JOK
"JlecaTuaHble ApoOu" https://m.edsoo.ru/f2alf23a
Mmuororpanauku. M3o0pakenne
152 MHOT'OIpaHHHUKOB. Moaenn bubmorexa OK
P ' A https://m.edsoo.ru/f2ala69a
MIPOCTPAHCTBEHHBIX TEJ
Muororpanauku. M3o0paxkenue
153 MHOTOT'PAaHHUKOB. Mojenn bubmorexa [IOK
P ' g https://m.edsoo.ru/f2alad2a
MIPOCTPAHCTBEHHBIX TEJ
IIpsamoyTronsHEIN apallIeIeITHIICT,
154 K p6 Pa};Bé TKH K 6: u ! bubmorexa [OK
Yo P y https://m.edsoo.ru/f2ala802
napaJuienenumneaa
[TpssMOyTONBHBIN MapalIeIIeUIIe]I,
N bubmuoreka [{OK
155 Ky0. Pa3BépTku kyba u

napauICICurIicaa

https://m.edsoo.ru/f2ala924



https://m.edsoo.ru/f2a1a924
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1f136
https://m.edsoo.ru/f2a1f028

156 [TpakTruyeckas pabota o Teme bubnuoreka [IOK
"Pa3BépTka kyba" https://m.edsoo.ru/f2alaef6
157 O06BEM KyOa, IPSIMOYTOIBHOTO bubnuoreka [IOK
MapajienenuIena https://m.edsoo.ru/f2alb09a
158 O0BEM KyOa, IPSIMOYTOIBHOTO bu6muoreka LIOK
MapaJuieenuIena https://m.edsoo.ru/f2a1b248
159 O06BEM KyOa, IPSIMOYTOIBHOTO
napasienenumnena
160 O06BEM KyOa, IPIMOYTOIBHOTO
napasuienenumnena
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
161 METOOB Kypca 5 kinacca, 00001ienne bubnuoreka [IOK
3HaHui / Beepoccuiickas https://m.edsoo.ru/f2al{76¢
npoBepoyHas paboTa
162 HtoroBast KOHTpOJIbHAs paboTa / bubnuoreka [IOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/f2a1{924
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
163 METOIOB Kypca 5 Kjacca, 00001ieHne bubmmorexa [IOK
H\, P ’ . https://m.edsoo.ru/f2alfaaa
3HaHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHH U
164 METOOB Kypca 5 Kkiacca, 00001ieHne bubmmorexa [1OK
I[v yp ’ = https://m.edsoo.ru/f2alfc08
3HaHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
165 METOJOB Kypca 5 Kjacca, 00001eHne bubmmorexa [OK
'HV yP ’ B https://m.edsoo.ru/f2al feec
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
bubmunoreka LIOK
166 METOJIOB Kypca 5 Kjacca, 00o01ieHne

3HAaHUN

https://m.edsoo.ru/f2a200a4



https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a1feec
https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1b248
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1aef6

[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
167 METOJIOB Kypca 5 Kjacca, 00o01ieHue
3HAHUM

[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
168 METOJIOB Kypca S5 Kiacca, 00001eHue
3HaHUH

bu6mmoreka IJOK
https://m.edsoo.ru/f2a20118

[ToBTOpEHNE OCHOBHBIX MOHATUN U
169 METOJIOB Kypca S5 Kiacca, 00001eHune
3HaAHUUN

bu6mmoreka [JOK
https://m.edsoo.ru/f2a20388

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
170 METOJIOB Kypca 5 Kiacca, 06001eHue
3HAHUH

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2069¢

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOT'PAMME

170



https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a201f8

6 KJIACC

KosmmuecTBo 4yacos DJIeKTPOHHbBIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpoabnsie | IlpakTuyeckue
n/n Bcero u3y4yeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Apudmernueckue AeMcTBUS €
1 MHOT'0O3HAYHBIMHU HaTypPaAJIbHBIMU 1 Bubmmorexa LIOK
yp https://m.edsoo.ru/f2a208ec
qHCcIaMU
Apudmerndeckue 1eHCTBHA C
2 MHOTO3HAYHBIMHU HAaTypaJIbHBIMU 1 bubmmorexa LIOK
yP https://m.edsoo.ru/f2a20aca
YHCIaMU
Apudmernueckue n1ecTBus ¢
3 MII;OE()BHaqHLIMH HATYpaJbHBIMU 1 Brbmorexa LIOK
yp https://m.edsoo.ru/f2a2140e
qHCcIaMU
Apudmerndeckne 1eHCTBHS C
4 MHOTO3HAaYHBIMU HATypaIbHBIMU 1 bubmorexa LIOK
yp https://m.edsoo.ru/f2a21580
YHClIaMu
Apudmerndeckue 1eHCTBHS C
5 MHOTO3HAaYHBIMU HaTypaIbHBIMU 1 bubmorexa LIOK
yp https://m.edsoo.ru/f2a216de
YHCIaMU
Apudmerndeckue 1eHCTBHS €
6 MHOT'O3HaYHBIMU HATypaJIbHBIMU 1 bubmmorexa LIOK
P https://m.edsoo.ru/f2a2180a
qHCcIaMU
. YucnoBsle BEIpaXKEHUSI, TOPAIOK | bubnuoreka LIOK
JIEVCTBUI, HCIIOJIL30BAHUE CKOOOK https://m.edsoo.ru/f2a20c48
g YwucioBbie BEIPAKECHHUS, TOPSI0K 1 bu6mmoreka [JOK

JIEVCTBUI, NCIOJIH30BAHUE CKOOOK

https://m.edsoo.ru/f2a20d6a



https://m.edsoo.ru/f2a20d6a
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a2180a
https://m.edsoo.ru/f2a216de
https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a208ec

YwncnioBbie BBIPAKCHUSA, TIOPAIOK

9
IeHCTBHI, UCITOJIB30BaHIUE CKOOOK
10 UucnoBble BEIPAKEHUS], TOPSIOK
JIEVCTBUI, NCIOJIL30BaHUE CKOOOK
1 UucnioBble BEIPAKEHUS], TOPSIOK
IEWCTBUIH, NCIOJIB30BAHUE CKOOOK
bubanoreka [IOK
12 OxpyrieHne HaTypaJIbHbIX YHCEIl i
https://m.edsoo.ru/f2a21274
13 OxpyriieHHe HaTypaJIbHbIX YHUCEIl
14 OxpyriieHHe HaTypaJIbHbIX YHUCEIl
Jlenutenu u KpaTHbIE YKCIA; Eub 1IOK
N N HOJINOTEKA
15 HanOOJIBIINI OO IETUTEND U
https://m.edsoo.ru/f2a22a3e
HaMMEHbIIIee 0011Iee KpaTHOE
Jlenurenu U KpaTHBIC YKCIIa;
. . bubmuoreka [IOK
16 HanOOJIBIINUI OO NETUTENTH U
https://m.edsoo.ru/f2a22b9¢
HaWMEHbIIIee 0011Iee KpaTHOE
Jlenurtenu U KpaTHbIE YUCIA;
17 5 Y bubmuoreka [{OK
HauOOJIBIINI OO JEIUTEND U
https://m.edsoo.ru/f2a2340c
HavMMeEHbIIIee 0011Iee KpaTHOE
Jlenutenu u KpaTHBIC YMCIA;
18 HauOOJILIINHN OO JETUTEND U
HavMMeEHbIIIee 00111ee KpaTHOe
Jlenutenu U KpaTHBIC YKCIA;
19 HauOOJILIIIAHN OO JETUTEND U
HavMMeEHbIIIee 00111ee KpaTHOE
Jlenutenu U KpaTHBIC YMCIA;
20 HanOOJIBIINI OO NETUTENH U

HauMeHbIIee o0Iee KpaTHOE



https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a21274

bu6mmoreka [JOK

21 JlenuMoCcTbh CyMMBI ¥ TIPOU3BEICHUS hitps-//m.cdsoo.r/Ra22d2c
22 JlenuMocTh CyMMBI ¥ TIPOU3BEICHUS bubamorexa [HOK
https://m.edsoo.ru/f2a23254
23 Jlenenue ¢ ocTaTKOM
bu6mmoreka [JOK
24 flenerme ¢ ocTatioM https://m.edsoi_.lru/ﬂa24104
25 Perienue TeKCTOBEIX 3a7a4 bubnnorexa LIOK
https://m.edsoo.ru/f2a21e90
26 Pemtenune TekcTOBBIX 3a7a4 buGmnorexa [IOK
https://m.edsoo.ru/f2a2226e
27 Pemrenne TekcToBBIX 3a7a4 bubmmorexa [OK
https://m.edsoo.ru/f2a22412
28 Pemtenue TekcTOBBIX 3a71a4 bubnmorexa LIOK
https://m.edsoo.ru/f2a226e2
29 PemieHue TeKCTOBEIX 3a7a4 bubmorexa OK
https://m.edsoo.ru/f2a228a4
30 KoHnTtponbhas pabota mo teme bu6mmoreka [IOK
"Harypanbnbie yncina" https://m.edsoo.ru/f2a242a8
31 [TepnienaAnKyIsIpHBIE TIPSIMBIE bubmorexa [OK
https://m.edsoo.ru/f2a24442
32 [lepnenaukynsipHbIE TPSIMbIE bubmmorexa [IOK
https://m.edsoo.ru/f2a24596
bubmuoreka [OK
33 Hapannenbibic npsMbie https://m.edsoj—.lru/fZa248d4
bu6muoreka [IOK
34 Hapaiensiibic MpsMbie https://m.edso;.lm/ﬂa24a32
35 Paccrosinue Mexay IByMsl TOUKaMH, but6mmoreka [JOK

OT TOYKH A0 NMPSIMOi, IJINHA

https://m.edsoo.ru/f2a24776



https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24a32
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a24442
https://m.edsoo.ru/f2a242a8
https://m.edsoo.ru/f2a228a4
https://m.edsoo.ru/f2a226e2
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a22d2c

MapuipyTa Ha KBaJIpaTHOM CETKe

PaccrosiHne Mexy 1ByMs TOUKaMHU,

36 OT TOUYKH JI0 IPSIMOM, ITTMHA
MapIIpyTa Ha KBaJpaTHOW CeTKe
PaccrosiHre MexXy TByMs TOUYKaMH,
37 OT TOYKH JIO I HMZﬁ meHa brbmorexa TIOK
A0 P s . https://m.edsoo.ru/f2a24eb0
MapHipyTa Ha KBaJIpaTHOW CETKe
OObIKHOBEHHAs! IpOOb, OCHOBHOE
38 CBOMCTBO JpOOH, COKpaICHUE bubmmorexa [OK
. AP ’ patit https://m.edsoo.ru/f2a261fc
npooeit
OOBIKHOBEHHAS IpPO0Ob, OCHOBHOE
39 CBOMCTBO 06HHEOK alleHue bubmorexa HOK
. AIPODH, COKpatll https://m.edsoo.ru/f2a26670
npoOeit
OObIKHOBEHHAs! IpOOb, OCHOBHOE
40 CBOMCTBO JpOOH, COKpaIIeHUE bubmmorexa [OK
. AP ’ patil https://m.edsoo.ru/f2a26936
npobeit
OObIKHOBEHHAsS IPOOb, OCHOBHOE
41 CBOMCTBO JApOOH, COKpaIeHne bubmorexa TIOK
. AP ’ pail https://m.edsoo.ru/f2a26ab2
npoOeit
4 CpaBHeHUE U YTIOPSAI0YMBAHUE bu6mmoreka [IOK
npobeit https://m.edsoo.ru/f2a2721e
43 CpaBHeHHE U YTIOPSAI0YMBAHUE bu6muoreka [IOK
npo0eit https://m.edsoo.ru/f2a2749¢
44 CpaBHEHHE U YIIOPSIOYMBAHNE bu6muoreka [HOK
npobeit https://m.edsoo.ru/f2a275ac
45 JlecsiTnanbie TpoOU U METpUYECKast bu6mmoreka [JOK
CHCTEMA MEp https://m.edsoo.ru/f2a2638c
46 JlecsiTuuHble JpoOU U METpUYECcKast



https://m.edsoo.ru/f2a2638c
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a26ab2
https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26670
https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a24eb0

cHCTEeMa Mep

Apudmerndeckue 1eHCTBHS C

bu6mmoreka [JOK

47 OOBIKHOBEHHBIMU U AECATHUYHBIMU
a https://m.edsoo.ru/f2a276c4
IpoOsMu
Apudmernueckue aeiicTBUS C
48 O6pLII((bHOBeHHLIMI/I U IECITUIHBIMHU Eubmorexa LIOK
a https://m.edsoo.ru/f2a277dc
IpoOsIMHU
Apudmernueckue aeiicTBUS C
49 O6pI>II((1)HOBeHHLIMI/I U IECITUUHBIMHU Eubmiorexa LIOK
A https://m.edsoo.ru/f2a27d40
IpoOsIMHU
ApudMeTnueckue IeiCTBUS C
50 O6pI>II(3)HOBeHHBIMI/I I/IH €CATUYHBIMU bubnnorexa LIOK
a https://m.edsoo.ru/f2a27ec6
TpoOsIMH
Apudmernueckue aeiicTBULI C
51 O6pBII((bHOBeHHLIMI/I HIl €CATUYHBIMUA Eubmiorexa LIOK
a https://m.edsoo.ru/f2a27¢00
Ipo0sMu
bu6mmoreka [JOK
52
Ortnomenne https://m.edsoo.ru/f2a282c2
53 OTHoIlIEHHE
54 Jlenenue B JaHHOM OTHOIICHUHA bubmorexa [OK
A https://m.edsoo.ru/f2a28448
55 JleneHue B JaHHOM OTHOIICHUU
but6mmoreka [JOK
56 Macrurra0, oporro
HITa0, HpOLOPHHA https://m.edsoo.ru/f2a28a7e
but6mmoreka [JOK
57 Macrrra0, IpoIro
HITan, TpoHopIA hitps://m.edsoo.ru/f2a28c22
b K
58 [TonsiTre mpoueHTta uoamorexa 1O

https://m.edsoo.ru/f2a28d76



https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28c22
https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a28448
https://m.edsoo.ru/f2a282c2
https://m.edsoo.ru/f2a27c00
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a276c4

bu6mmoreka [JOK

> Honsrie nponerta https://m.edsoo.ru/f2a28efc
60 Brruucnenue nporeHTa oT BEJIMYUHBI bubmmoreka [JOK
U BEJIMYMHBI 110 €€ MPOLEHTY https://m.edsoo.ru/f2a29064
61 Boruncnenue Hpo?eHTa OT BEJTMYHUHBI bubnuoreka [IOK
H BEJIMYMHBI 110 €€ MPOLIEHTY https://m.edsoo.ru/f2a291e0
6 Brruucnenue HpO.I:[eHTa OT BEJIMYMHBI
Y BEJIMYUHBI IO €€ MPOLIEHTY
63 Brruucnenue HpO.I._[eHTa OT BEJIMYMHBI
Y BEJIMYUHBI TT0 €€ MPOLIEHTY
64 Pemienne TekCTOBBIX 3a/1a4, bu6mmoreka [JOK
COZIepKALINX APOOH U TMPOLIEHTHI https://m.edsoo.ru/f2a26512
65 Pemienne TekCTOBBIX 3a/1a4, bubnunoreka LIOK
coJiepKalux JpoOH U TPOIIEHTHI https://m.edsoo.ru/f2a2818¢c
66 Pemrenune TekCTOBBIX 3324, bubmuoreka [{OK
CoJIep>KaluX APoOU U TPOIICHTHI https://m.edsoo.ru/f2a29546
67 Pemienne TekcTOBBIX 3a/1ad, bubmuoreka [IOK
coJiepKalux JpoOH U TPOIIEHTHI https://m.edsoo.ru/f2a29a46
68 Pemrenune TekCTOBBIX 33124, bubmuoreka [IOK
coJiepKalux JpoOH U TPOIIEHTHI https://m.edsoo.ru/f2a29bea
69 KonTponbhas pabota no teme bu6mmoreka [IOK
"Ilpoou" https://m.edsoo.ru/f2a29d34
70 OceBas cummetpus. LlenTpanbHas bu6mmoreka [IOK
CUMMETpUS https://m.edsoo.ru/f2a2509a
71 OceBas cummetpus. LlenTpanbHas bu6muoreka [IOK
CUMMETPUSA https://m.edsoo.ru/f2a25428
72 [TocTpoeHne cuMMeTpUUYHBIX GUryp bubmmorexa [IOK

https://m.edsoo.ru/f2a252ca



https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a25428
https://m.edsoo.ru/f2a2509a
https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a29bea
https://m.edsoo.ru/f2a29a46
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a28efc

bu6mmoreka [JOK

73 [TocTpoenne cuMMeTpuIHBIX GUTyp https://m.edsoo.r/a257fc
74 [TpakTudeckas pabora o Teme bubmuoreka [IOK
"OceBas cummerpus" https://m.edsoo.ru/f2a2598¢
75 CuMMeTpust B IPOCTPAHCTBE bubmorexa LIOK
https://m.edsoo.ru/f2a25ae0
[Tpumen
%6 | varesamimecin sepomemt buGorera 0K
. https://m.edsoo.ru/f2a2b274
MIPEII0KEHU I
77 bykBeHHbIE BBIpa)KEHUS U YUCIIOBBIE bubnmuoreka [IOK
TOJCTAaHOBKH https://m.edsoo.ru/f2a2b972
78 bykBeHHbIE paBEHCTBA, HAX0XKJIEHUE bubnuoreka [IOK
HEU3BECTHOTO KOMIIOHEHTA https://m.edsoo.ru/f2a2bada
79 bykBeHHbIE paBEHCTBA, HAX0XKICHUE bu6muoreka LIOK
HEU3BECTHOI'O KOMIIOHEHTA https://m.edsoo.ru/f2a2bbe8
bubnmnorexa [JOK
80 Dopmyier https://m.edsofru/ﬂaZbdM
bu6mmoreka [JOK
81 Dopmysl https://m.edsoj.lru/ 2a2be40
%) YeTbIpEXYroJbHUK, TPUMEPHI bubnuoreka LIOK
YETBIPEXYTOILHUKOB https://m.edsoo.ru/f2a2al9¢
23 [IpsamoyronbHUK, KBaapaT: CBOMCTBA bu6mmoreka [IOK
CTOpOH, YIJIOB, JUaroHallen https://m.edsoo.ru/f2a2a2{2
24 [IpsamoyronbHUK, KBaJpaT: CBOMCTBA
CTOPOH, YIJIOB, THArOHAJIEH
25 N3mepenue yrios. Buasl bu6mmoreka [JOK
TpEYroJIbHUKOB https://m.edsoo.ru/f2a2a75¢
86 N3mepenune yrinoB. Bubl bubmuoreka [JOK



https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2a2f2
https://m.edsoo.ru/f2a2a19e
https://m.edsoo.ru/f2a2be40
https://m.edsoo.ru/f2a2bd14
https://m.edsoo.ru/f2a2bbe8
https://m.edsoo.ru/f2a2bada
https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a257fc

TPEYTrOJIbHUKOB https://m.edsoo.ru/f2a2ab94
87 [lepumeTp MHOTOYTrOJIbHHUKA brbmorexa LIOK
https://m.edsoo.ru/f2a29¢eb0
88 [lepumeTp MHOTOYrOJbHHUKA
89 [Tnomans urypsr
90 [Tnomans urypsr
91 ®opMyIibl IEPUMETPA U IIOIIAIN
MIPSIMOYTOJIbHHKA
» ®opMyIibl IEpUMETPA U TLIOIIAIN
MIPSIMOYTOJIbHHKA
93 [TpubmmxéHHOE N3MepeHne
iomaau Guryp
94 [IpakTrueckas paboTa o Teme bu6muoreka [IOK
"[Mmomane kpyra" https://m.edsoo.ru/f2a2ae8¢c
Kontponbhas pabota no teme
95 "Beipaxenus ¢ OykBamu. OuUrypsl Ha
iockocTu"
bu6nmoreka [HIOK
% Hensie wmcia httDs://m.edsos.lru/fZa2bf6c
bu6mmoreka [JOK
o7 Hensie wmena https://m.edso;—.[ru/fZa2007a
bu6nmoreka [HIOK
78 Henste v https://m.edsofm/ﬂaZcUe
99 Monaynb uncia, reoMeTpudecKas but6mmoreka [JOK
HHTEpIIpeTanus MOLYIIA https://m.edsoo.ru/f2a2¢c886
100 Monynb ynciia, reoMeTpudecKas bu6muoreka [IOK
UHTEpIpETAlUI MOLY IS https://m.edsoo.ru/f2a2ca3e
101 Monynb yncna, reoMeTpudecKas bu6nuoreka [IOK



https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2ae8c
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a2ab94

WHTEPIPETALNS MOLYJIS

https://m.edsoo.ru/f2a2cba6

102

Mopnynp ynciia, reOMeTpudecKas
UHTEPIIPETALMS MOAYIIS

103

MOI[yJIB qucia, recoMCTpruicCKas
HUHTCpIIpETAllUA MOAYIIA

104

YuciioBbIe IPOMEXKYTKH

105

ITonmoxxutenbHbIC U OTpULATCIIBHBIC
qucia

106

ITonmoxxutenbHbIC U OTPHULATCIIBHBIC
quciia

107

CpaBHeHI/Ie TIOJIOKUTCIBHBIX U
OTPULATCIIBHBIX YHUCCII

but6mmoreka [JOK
https://m.edsoo.ru/f2a2ce30

108

CpaBHeHI/Ie ITOJIOKUTCIBHBIX U
OTPpULATCIIBbHBIX YHUCCIT

but6mmoreka [JOK
https://m.edsoo.ru/f2a2cf48

109

CpaBHEHHE MOJTOKHUTEIBHBIX U
OTPHLIATEIILHBIX YUCET

110

CpaBHEHHE MOJOKUTEIBHBIX U
OTPHUIATENHHBIX YHCET

111

CpaBHEHHE MOJTOKHUTEIBHBIX U
OTPHUIATEIHLHBIX YHCET

112

Apudmernueckue AecTBUS €
MOJIOKUTEIBHBIMH U
OTpHULIATEIbHBIMU YU CIIAMU

but6mmoreka [JOK
https://m.edsoo.ru/f2a2d830

113

Apudmernueckue AeCTBUS €
MOJIOKUTEIBHBIMU U
OTpHULIATEIbHBIMU YU CIIAMU

but6mmoreka [JOK
https://m.edsoo.ru/f2a2d984

114

Apudpmernueckue 1eHCTBUS C
MI0JIO)KUTEIBHBIMU U

but6mmoreka [IOK
https://m.edsoo.ru/f2a2dab0



https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2cf48
https://m.edsoo.ru/f2a2ce30
https://m.edsoo.ru/f2a2cba6

OTpULATCIbHBIMA YUCJIaMU

Apudmerndeckue 1eHCTBHS C

bu6mmoreka [JOK

115 HOJIOKUTEILHBIMHU U
https://m.edsoo.ru/f2a2ddee
OTpULIATEIbHBIMHU YHCIAMU
Apudmerndeckue 1eHCTBHS C
116 HOJIOKUTEIBHBIMA U Eubmorexa LIOK
https://m.edsoo.ru/f2a2defc
OTpUIIATEILHBIMU YHCIIAMH
Apudmerndeckue 1eHCTBHS C
117 HOJIOKUTEILHBIMHU 1 Eubmiorexa LIOK
https://m.edsoo.ru/f2a2e384
OTpUIIATEILHBIMU YHCIIAMH
Apudmernueckue IeiCTBUS C
118 HOJIOKUTEIbHLIMHA U bubnnorexa LIOK
https://m.edsoo.ru/f2a2e5{0
OTPHUIIATEITLHBIMHU YHCIIAMU
ApubmeTrndeckre TeHCTBUS C
119 HOJIOKUTEILHBIMHU 1 Eubmiorexa LIOK
https://m.edsoo.ru/f2a2e762
OTpULIATEIbHBIMU YUCIAMHU
ApudmMernueckue T1eUCTBUS C
bu6mmoreka [JOK
120 MHOJIOKUTEIbHLIMHA U
https://m.edsoo.ru/f2a2eb90
OTpHULIATEITLHBIMHU YHUCIIAMU
ApudpmMernueckue T1eUCTBUS C
but6mmoreka [JOK
121 MOJIOKUTEIHLHBIMU 1
https://m.edsoo.ru/f2a2ect8
OTpHULIATEITLHBIMHU YHUCIIAMU
ApudmMernueckue T1eUCTBUS C
bubmuoreka [{OK
122 HOJIOKUTEIBLHBIMU 1
https://m.edsoo.ru/f2a2eel0
OTpHULIATEIILHBIMHU YHUCIIAMU
ApupmMernueckue T1eUCTBUS C
bubmuoreka [{OK
123 HOJIOKUTEILHLIMA U

OTpULATCIIbHBIMU YUCJIaMU

https://m.edsoo.ru/f2a2f248



https://m.edsoo.ru/f2a2f248
https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2e762
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Apudmernueckue 1eHCTBUS C

124 MOI0KUTETbHBIMA 1
OTpULIATEIbHBIMHU YHCIIAMU
Apudpmernueckue 1eHCTBUS C
125 MOJI0KUTEIbHBIMU U
OTpUIIATEILHBIMUA YUCIIAMHU
Apudmerndeckne 1eHCTBHS C
126 MOJIOKUTENLHBIMHA U
OTpULIATEITLHBIMHU YHCTIAMHU
ApubmeTrndeckne TeHCTBUS C
127 MHOJIOKUTECIbHBIMUA U
OTpHUIIATEILHBIMHA YHUCIIAMHU
Apudmerndeckre IeHCTBUS C
128 MOJ0XKUTEIBHBIMU U
OTpHUIATEILHBIMHA YHUCIIAMHU
Apudmerndeckne TeHCTBUS C
129 MOJ0XKUTEIbHBIMU U
OTpHUIATEIbHBIMHA YHUCIIAMHU
Apudmerndeckne TeHCTBUS C
130 MOJIOKUTENBLHBIMH U
OTpULIATEIbHBIMHU YUCIAMHU
131 Permrenne TekcTOBBIX 3a/1a4 bubmmorexa LIOK
https://m.edsoo.ru/f2a3035a
132 p bubmuoreka [{OK
CHICHHE TCKCTOBBIX 3a1a1 https://m.edsoo.ru/f2a304¢c2
but6mmoreka [JOK
133 Perrenyie TEKCTOBBIX 3a1a4
https://m.edsoo.ru/f2a305¢e4
134 Pemenne TekcToBBIX 3a/1a4 bubmuoreka [{OK



https://m.edsoo.ru/f2a305e4
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a3035a

https://m.edsoo.ru/f2a30706

Konrponpnas padora mo remMmam
"ByKkBEeHHbBIE BBIPAXKEHMS.

135
[TonoxxuTenbHbIC U OTpULIATETHHBIC
yrcaa"
[IpsiMmoyronbHas cucTemMa KOOpIAUHAT bu6mmoreka [JOK
136
Ha INIOCKOCTH https://m.edsoo.ru/f2a30ca6
137 KoopauHats! TOUKM Ha MIO0CKOCTH, bu6mmoreka [JOK
abcrucca u opMHATa https://m.edsoo.ru/f2a311d8
bu6mmoreka [JOK
138 Cron0uaTsie U KpyroBbI€ HarpaMMbl
Py smarp https://m.edsoo.ru/f2a3178¢c
139 [IpakTudeckast paboTa Mo Teme bubnuoreka [IOK
"IlocTpoenue quarpamm” https://m.edsoo.ru/f2a318ae
Pemrenne TekcTOBBIX 3a7a4,
140 coJiepKalluX JaHHBIEC,
Mpe/ICTaBJICHHBIE B TAOIUIIAX U HA
Jarpammax
Pemrenne TekcTOBBIX 3a7a4,
141 coJiepKalluX JaHHBIC,
Mpe/ICTaBJICHHBIE B TAOIUIIAX U HA
Jarpammax
IIpssMOyTOABHBIN MapajlIeIeIuIIe I,
142 K p6 I };13Ma o aMI:I a, KOHYC bubmorexa OK
yo, p » TP fa, e, https://m.edsoo.ru/f2a319¢6
IUATUHAD, ap u chepa
IIpssMOYTOABHBIN apaniaeIeuIIe],
143 K p6 i };13Ma nu aM1:I a, KOHYyC bubmmorexa LIOK
yo. p » HpaMuid, e https://m.edsoo.ru/f2a3 1afc
IUAIUHAD, map u chepa
144 N300pakeHue mpocTpaHCTBEHHBIX bu6nuoreka LIOK



https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a30706

¢buryp

https://m.edsoo.ru/f2a3206a

145

N300paxeHne mpocTpaHCTBEHHBIX
duryp

146

IIpumepsl pa3BEpTOK
MHOT'OI'PAaHHUKOB, HWIMHAPA U
KOHYycCa

147

[IpakTnueckast paboTa o Teme
"Coznanue mojesnei
MIPOCTPAHCTBEHHBIX (uryp"

bu6mmoreka [JOK
https://m.edsoo.ru/f2a3252¢

148

[Nousatue 00bEMA; €TUMHUIIBI
u3MepeHus oo0béMa

bu6mmoreka [JOK
https://m.edsoo.ru/f2a321¢8

149

OOBEM NMPSAMOYTOJIBHOTO
napajienenunena, Kyoa, GopmyIst
o0béMa

bu6mmoreka [JOK
https://m.edsoo.ru/f2a3234e

150

OOBEM MPSIMOYTOJIEHOTO
napajenenunena, Kyoa, Gopmyst
00béMa

151

[ToBTOpEHNE OCHOBHBIX MMOHATUH U
METOJO0B KypcOB 5 1 6 KJIacCoB,
0000IIIeHNE ¥ CUCTEMAaTH3aLIM
3HAHUHI

bu6mmoreka [JOK
https://m.edsoo.ru/f2a328f8

152

[ToBTOpEHNE OCHOBHBIX MMOHATUH U
METOJOB KypcOB 5 1 6 KJIacCoB,
0000IIIeHNE ¥ CUCTEMAaTH3aLIM
3HAHUHI

bu6mmoreka [JOK
https://m.edsoo.ru/f2a32a9¢

153

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJI0B KypcOB 5 U 6 KJIaccoB,
000011IeHNE U CUCTEMATU3 AL

bub6mmoreka [JOK
https://m.edsoo.ru/f2a32bd2



https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a3206a

3HAaHUN

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 5 U 6 KJIaccoB,

bu6mmoreka [JOK

154 0000IIIeHHE U CHCTEMAaTH3aIUs https://m.edsoo.ru/f2a3312¢
3HaHUHU
[ToBTOpEHNE OCHOBHBIX IMOHSITHI U

155 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnuoreka [IOK
0000IIIeHHE U CHCTEMAaTH3aIUs https://m.edsoo.ru/f2a33352
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H

156 METOJIOB KypCOB 5 U 6 KJIacCoB, bubmuoreka [IOK
000011IeHNE U CUCTEMATU3ALIS https://m.edsoo.ru/f2a33596
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H

157 METOJIOB KypCOB 5 U 6 KJIacCoB, bubmuoreka [IOK
000011IeHNE U CUCTEMATU3ALIS https://m.edsoo.ru/f2a33780
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H

158 METOJIOB KypcOB 5 U 6 KJIacCoB, bubmuoreka [IOK
000011IeHNE U CUCTEMATU3ALIS https://m.edsoo.ru/f2a338b6
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H

159 METOJIOB KypCOB 5 U 6 KJIacCoB, bubmuoreka [IOK
000011IeHNE U CUCTEMATU3ALIS https://m.edsoo.ru/f2a339ce
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H

160 METOJIOB KypCOB 5 U 6 KJIacCoB, bubmuoreka [IOK

000011IeHNE U CUCTEMATU3ALIS
3HaHui / Beepoccuiickas

https://m.edsoo.ru/f2a33ad2



https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a3312c

poBepoYHas paboTa

HToroBasi KOHTpOJIbHAsL paboTa /

bu6mmoreka IJOK

61 Bcepoccuiickast mpoBepouHas paboTa https://m.edsoo.ru/f2a33bd6
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H

162 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnmuoreka [IOK
000011IeHNE U CUCTEMATU3ALIS https://m.edsoo.ru/f2a33146
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H

163 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnuoreka [IOK
00001IIeHNEe B CUCTEMAaTH3aIIHs https://m.edsoo.ru/f2a340b8
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H

164 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnuoreka [IOK
00001IIeHnEe B CUCTEMAaTH3aIIHs https://m.edsoo.ru/f2a3420¢
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMOHSITHI U

165 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnuoreka [IOK
000011IeHNE U CUCTEMATU3ALIIS https://m.edsoo.ru/f2a3432¢e
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H

166 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnuoreka [IOK
000011IeHNE U CUCTEMATU3 AL https://m.edsoo.ru/f2a34478
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMOHATHI H

167 METOJIOB KypCcOB 5 1 6 KJIaccoB,
000011IeHHE U CUCTEMATU3 AN
3HaHUH

168 [loBTOpEHNE OCHOBHBIX MOHATHI U bubmorexa [OK

https://m.edsoo.ru/f2a3482¢



https://m.edsoo.ru/f2a3482e
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a33bd6

METOJIOB KypcoB 5 U 6 KJIaccoB,
000011IeHNEe U CHCTEMATU3AIIHS
3HAaHUN

[ToBTOpEHNE OCHOBHBIX MOHATUN U

169 METOJI0B KypcOB 5 U 6 KJIaccoB, | bubmuoreka [IOK
000011IeHNE U CUCTEMATU3ALMS https://m.edsoo.ru/f2a34950
3HaHUKI
[ToBTOpEHNE OCHOBHBIX MOHATUH H

170 METOJI0B KypcOB 5 U 6 KJIaccoB, ) bubnuoreka [IOK
000011IeHNE U CUCTEMATU3ALMS https://m.edsoo.ru/f2a34d2e
3HaHUKI

OBUIEE KOJIMYECTBO YACOB I10 170

[TPO'PAMME



https://m.edsoo.ru/f2a34d2e
https://m.edsoo.ru/f2a34950




MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM

ITPOI'PAMMBI

5 KVIACC

Kor IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'O
HPOBEPHEMOTO 001ero o6pa3oBaHus
pe3yJbTara
1 Uucna v BIYUCIICHUS
. [loHnMaTh U MPaBWIBHO YHOTPEOISATh TEPMHUHBI, CBS3aHHBIE C HATYPaJbHBIMH YHCIAMH, OOBIKHOBEHHBIMU U
' JNECATUUHBIMH IPOOSIMU
12 CpaBHUBATh U YNOPSIOUMBATh HATypajbHbIC YHCIIA, CPABHUBATh B MPOCTEHIINX Cclydasx OOBIKHOBEHHBIE JPOOH,
' JECATHUYHBIE TPOoOU
13 CoOTHOCHTH TOYKY Ha KOOPIMHATHOW (YUCIIOBOM) MpPSIMOM C COOTBETCTBYIOUIMM €W 4YHCIOM U H300paxkaTh
' HaTypaJIbHbIE YHCJIa TOUKAaMH Ha KOOPAMHATHOM (YUCIIOBOM) MPSIMOit
14 BreimonusaTte apudmernyeckue ASMCTBUS ¢ HaTypalbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMH JIPOOSMHU B MPOCTEUIITNX
' ciydasx
1.5 BrInonmHATE MPOBEPKY, IPUKHUAKY pe3ybTaTa BHIYUCICHUN
1.6 OKpyTrsTh HaTYpaJibHbIEC YUCIIA
2 Pemienue TekCTOBBIX 3a71a4
2.1 Pemarb TekcToBble 3aaul apu(METHUYECKHM CIIOCOOOM M € MOMOIIbI0 OPraHU30BAaHHOTO KOHEYHOro mepedopa




BCC€X BO3MOXXHBIX BapHaHTOB

Pemrats 3aga4yu, coAcCpiKalue 3aBHUCHMOCTH, CBA3BIBAIOMIUMC BCIWYHHBI: CKOPOCTH, BpPEMsA, pPaCCTOAHHUC, IICHA,

22 KOJIMYECTBO, CTOUMOCTh

23 Hcnonp30BaTh KpaTKue 3alUCH, CXEMBI, TAOIHUITBI, 0003HAUYCHHSI TIPU PEIICHUH 3a71a4

y [Tonp30BaThCsI OCHOBHBIMHU €IMHUIIAMH H3MEPEHUS: II€HBI, MacChl, PACCTOSIHUS, BPEMEHHU, CKOPOCTH, BBIpaXKaTh
' OJIHM €JIMHUILIBI BEJTUYHHBI Yepe3 APyTre

)5 W3Bnekarp, aHaIU3MPOBATh, OLIEHUBATh MH(GOPMAIUIO, MPEICTABICHHYIO B Ta0iMlle, Ha CTOJIOYATON Auarpamme,
' WHTEPIPETUPOBATH MPEACTABICHHBIC JaHHBIC, UCTIOIL30BATh JAHHBIE TIPU PEIICHUH 3a71a4

3 Harnsgnas reomerpus

31 [Tonbp30BaThCS TEOMETPUUECKUMH TOHATUSAMH: TOUKA, TIpsiMasi, OTPE30K, JIy4, YTroJl, MHOTOYTOJIbHUK, OKPYKHOCTb,
' Kpyr

32 [TpuBOIUTE TPUMEPHI OOBEKTOB OKPYIKAIOMIETO MUPA, UMEIOIIHIX (HOPMY H3yUEHHBIX TEOMETPUICCKUX DUTYp

13 Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMM: BEPIIMHA CTOPOHA; C MHOIOYTOJIbHUKAMU: YroJl, BEPLIMHA,
' CTOpPOHA, AMATOHAJIb; C OKPYKHOCTBIO: pauycC, AMAMETP, LIEHTP

14 N300paxaTh H3ydyeHHBbIC TeOMETpHUECKHe (PUTyphl Ha HETMHOBAHHOW U KIIETYATON OyMare ¢ MoMOIILI0 UPKYIIS U
' JIMHEUKU

15 Haxonutb JIMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHUEM C MOMOIIbIO JTUHEHKH, CTPOUTH OTPE3KH 3aJaHHOMI
' JUTMHBL, CTPOUTH OKPYKHOCTH 33JJaHHOTO pajinyca

16 Hcnonb30BaTh CBOKWCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaApaTa sl UX MOCTPOEHUS, BBIYUCIICHUS IIOMIAN U
' nepuMerpa

37 BpruncnsaTe nepuMeTp U IIIOoIaib KBaapaTa, NpsIMOYTOIbHHUKA, PUTYp, COCTABICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM

yucie Guryp, n300paKEHHBIX Ha KJIeTYaTON Oymare




ITonp30BaThCS OCHOBHBIMH MCTPUYECCKMMHU CIWHHUIAMHN WU3MEPCHHA MJIMHBI, IUIOIIaAW, BbIpaXXaTb OJHHW €AWHHIBI

38 BEJIMUMHBI Yepe3 JIpyrue
39 Pacmo3naBate mapaienenumesn, KyO, HCIIONB30BAaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo, TpaHb, H3MEPECHUS,
' HAXOJUTh U3MEpPEHUs Napasuieienurnena, Kyoa
310 Boruncnsate 00b€M KyOa, mapaienenumnena Mo 3aJaHHbIM H3MEPEHUsM, IMOJIb30BaThCsl €AMHUIIAMU H3MEpPEHHS
' o0BEMa
3.11 Pemrate HecnoXHBIE 3a/1a4M HA U3MEPEHUE TEOMETPUUECKUX BEJIMYMH B MPAKTUYECKUX CUTYAIHSIX
6 KIIACC
Kon N .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOT'O
HPOBEPHEMOTO 0011ero o6pa3oBaHus
pe3yJibTarTa
1 Yucna ¥ BBIYUCTICHUS
11 3HaTh U MOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3IIMYHBIMU BUJAMH YUCEN U CIOCOOAMH UX 3aIHCH, IEPEXOAUTH (ecIu
' 3TO BO3MOXKHO) OT OJHOU ()OPMBI 3aIMCH YUCIIA K JPYTOi
19 CpaBHUBAThH U YIOPSAIOYMBATH IENbIE YMCIa, OOBIKHOBEHHBIE W JECATHYHBIE TPOOH, CPAaBHUBAThH YMCIIA OJHOTO U
' Pa3HbBIX 3HAKOB
{3 BreImonHsATh, coueTasi YCTHbIE U MHCHMEHHBIE MPHUEMBI, apu(METHUECKUe ACUCTBUS C HATYypaJbHBIMU M IEIBIMU
' YHCIIaMU, OOBIKHOBEHHBIMH U JECSITHYHBIMU JPOOSIMH, MOJI0KUTEIHHBIMU U OTPHUIIATEIbHBIMU YHCIAMU
14 BbluucisaTe 3HaY€HUS YUCIOBBIX BBIPAKEHUH, BBINOJIHATH MNPUKHUIKY M OLIEHKY pe3yjibTaTa BbIYHCIECHUMH,
' BBITIOJTHATH MPE00pa30BaHMs YNCIOBBIX BEIPAKEHUI HA OCHOBE CBOMCTB apu()METUUECKUX JACHCTBUI
1.5 OKpyTJISTh LIeble YUcTa U JECATHUHBIE TPOOH, HAaXOAUTh NMPUOIMKSHUS YHCET




CoOTHOCHUTDH TOYKY Ha KOOpI[PIH&THOfI HpHMOﬁ C COOTBCTCTBYIOIIIUM e YHCIIOM H I/I306pa>I(aTB qucjia TOYKaMHM Ha

1.6 KOOPJMHATHOU MPSIMOI, HAXOAUTh MOAYJIb YUCIIA
1.7 COOTHOCHUTPH TOYKY B IPSIMOYTOJILHON CUCTEME KOOPJIMHAT C KOOPJAMHATAMHU STON TOUKH
1.8 OKpyTJIATh LIEeTbIC YUCTIa U IECATUYHBIE IPOOH, HAXOIUTh MPUOIMKEHUS YUCE
2 YucnoBbie U OyKBEHHBIC BBIPAKCHHUS
21 [TornMate U ynmoTpeOssATh TEPMHUHBI, CBS3aHHBIC C 3alHCHIO CTEIICHW YHUCIIA, HAXOJIUTh KBaJpaT M KyO duCIa,
' BBIYUCIIATh 3HAYCHHS YUCIIOBBIX BBIPAKEHUH, COIEP/KAIINX CTEIICHU
2.2 [Tonp30BaThCs MPU3HAKAMU JCIMMOCTH, PACKIIAbIBATh HATYPAJIbHBIE YHCIIA HA MPOCTHIE MHOXKUTEIHN
2.3 [Tonb30BaThCs MacITAOOM, COCTABIISATH IPOMOPIIUU M OTHOIICHUS
94 Hcnonb3oBaTh OyKBHI isi 0003HAYCHHS YHCET MIPH 3alUCH MAaTEMaTUYECKUX BBIPAXKCHUU, COCTABIISITh OYKBEHHBIC
' BBIpXEHUS U (POPMYJIBI, HAXOAUTH 3HAYEHUSI OYKBEHHBIX BBIPAKCHUN
2.5 HaxonuTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA
3 Penrenne TekcTOBBIX 3a1a4
3.1 Pemate MHOTOIIIArOBBIC TEKCTOBBIC 33/1a4U apU(PMETHIECKUM CIIOCOOOM
39 Pemrars 3aauun, cBsi3aHHBIE C OTHOIIIEHUEM, MMPOMOPIIMOHATIBHOCTHIO BEJIMUHH, POLIEHTAMU, PEIIATh TPU OCHOBHBIE
' 3a71a4M Ha IPOOH ¥ TIPOIICHTHI
Pemrats 3amaun, comepkamiyue 3aBUCHUMOCTH, CBSA3BIBAIOIIME BEIWYMHBI: CKOPOCThb, BPEMS, PACCTOSIHHE, LICHY,
33 KOJIMYECTBO, CTOMMOCTD, MPOU3BOIUTEIBLHOCTh, BpeMs, 00bEM PabOThI, UCTIONB3Ys apU(PMETHUCCKUE ICHUCTBUSA,
OLICHKY, IPUKHUJIKY; TIOJIb30BATHCS €IUHUIIAMHA U3MEPEHUSI COOTBETCTBYIOIIMX BETMYUH
3.4 CocTtaBiiaTh OYKBEHHbIE BBIPAXKEHHUS 110 YCIOBHIO 3a/1a4H
35 W3Bnekars nHGOpMANHIO, MPEACTABICHHYIO B TAaOJMIAX, HA JIMHEWHOW, CTOJI0YATON MM KPYTrOBOM JHarpammax,
' HMHTEPIPETUPOBATH MIPEICTABIECHHBIC TAHHBIC, UCIIOJIb30BATh JAHHBIE IIPH PEIICHUH 3a7a4
3.6 [IpeacraBnsaTs HHGOPMAITHIO C TTOMOIIBIO TAOIUII, IMHEWHON 1 CTOJIOYATON JUarpaMmm




HaFHH,Z[HaH TCOMETpPUA

[TpuBoauTH pUMEPHl OOBEKTOB OKPYIKAIOLIEr0 MUPA, UMEIOLUX (HOpMY U3YUEHHBIX FT€OMETPHUUECKUX IUIOCKUX U

1 MIPOCTPAHCTBEHHBIX (UTYD, IPUMEPHI PAaBHBIX U CHMMETPUYHBIX QUTYD
49 N306paxaTh C MOMOILBIO IIUPKYJIs, JIUHEWKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW M KJIeTYaTOM Oymare M3yueHHbIE
' IUIOCKHE TeoMeTpuyeckre GUrypbl ¥ KOHQUrypalunuu, CAMMETPUYHbIE (PUTYPBI
43 [Tonmp30BaTbCs TEOMETPUUYECKUMHU TOHITHAMHU: PABEHCTBO (DUTYp, CHMMETpHUS; HCIOIB30BaTh TEPMUHOJIOTHIO,
' CBSI3aHHYIO C CHMMETpHUEN: OCb CUMMETPHUH, LICHTP CUMMETPHUH
Haxonuths BeNWYUHBI yITIOB M3MEPEHHUEM C IOMOUIBIO TPAHCIOPTHUPA, CTPOUTH YIUIBI 3aJaHHOW BEJIMYWHBI,
44 IIOJIB30BAaThCA TPHU DPELICHWM 3a1ad TpajyCHOM MEpPOW YIJIOB, paclO3HaBaThb HAa 4YEpTEkax OCTPBIM, IMPSAMOI,
Pa3BEPHYTHIN U TYIION YIJIBI
45 BeIuuciaTe AJIMHY JIOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, IT0JIb30BAThCS €AMHULIAMY U3MEPEHUS JUIMHBI, BEIPAXKaTh
' OJIHM €IMHHULIBI U3MEPEHUs [UIMHBI YEPE3 APyTHe
46 Haxonutb, UCHONB3ysl YEPTEKHBIE MHCTPYMEHTBI, PACCTOSHMS: MEXKIY IBYMs TOYKaMHU, OT TOYKHM IO IPSIMOH,
' JUIMHY IIyTH Ha KBaJpaTHOU CETKe
Boruucnate minomans Guryp, COCTaBIEHHBIX U3 MPSIMOYTOJILHUKOB, UCIIOJIb30BaTh pa30HeHne Ha MPSIMOYTOJIbHUKY,
4.7 Ha paBHble (QUIYpHl, JTOCTpaMBaHUE A0 MPSIMOYTOJbHHUKA, MOJIb30BATHCS OCHOBHBIMU EIMHULAMH H3MEPEHUS
IJIOLA ¥, BBIPAXKaTh OJHU €IMHULIBI U3MEPEHNUs IIJIOIIAIN Yepe3 ApyTHe
48 Pacrnio3HaBaTh Ha MOJIEIIAX U M300PAXKEHUAX MUPAMUIY, KOHYC, HMIIMHAP, UCIIOIB30BATh TEPMUHOJIOTHIO: BEPIIHHA,
' peOpo, rpaHb, OCHOBaHUE, Pa3BEPTKA
4.9 N300pakaTh Ha KJIeT4aToi Oymare mpsMOYTOJIbHBIN Mapaienenumnes
410 Bbruuciate 00bEM MPSMOYTOJIBHOTO Hapaiienenunesa, Kyoa, mojib30BaThCsl OCHOBHBIMU €IMHUIIAMU W3MEPEHHS
' 00béMa
4.11 Pemartp Hec0XHBIE 3aJa4l HA HAXO0XKJIEHUE T€OMETPUUECKUX BEJTUUHH B IPAKTUUECKUX CUTyalUAX




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

S KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 HatypanbHble uncna u Hyjb
1 Harypanbsaoe uucino. Psn natypansusix yucen. Yucino 0. M300paxeHne HaTypalbHbBIX YUCEN TOYKAaMHU Ha KOOPIUHATHON
' (4ucnoBoil) mpsMoit
1.2 [To3unmonHas cuctema cuucienus. Pumckas nHymepanus. JlecatnyHasi cucreMa CUMCIICHUS
1.3 CpaBHEHME HaTypaIbHBIX YUCEN, CPABHEHUE HATYPAJIbHBIX YHMCell ¢ HylIEM. OKpyIiIeHUE HaTypaJbHbIX YUCEI
CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U JCIICHHE HATypalbHbIX ynced. CBONCTBO HyJISl MPU CIOXKEHUHU, CBOMCTBA HYJS U
1.4 €IMHULIBI TpU YMHOXeHHU. [lepemecTHTENbHOE M CcoOueTaTeNIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS W YMHOMXCHHMS,
pacrpeeauTeIbHOe CBOMCTBO (3aKOH) YMHOXKEHHUS
1.5 Hcnonb3oBanue OyKB Ji1st 0003HaUE€HUsI HEM3BECTHOI'O KOMIIOHEHTA U 3aITUCH CBOMCTB apudMeTHuecKux JercTBUMA
L6 Jlenutenu u KpaTHbIE YuCia, pa3ioKeHne Ha MHOKUTenu. [IpocTeie u coctaBHble uncina. [Ipu3naku neammoctu Ha 2, 5,
' 10, 3, 9. Jlenenue ¢ ocTaTkoM
1.7 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTeJIeM. 3allMCh YUCIA B BUAE CYMMBbI Pa3psAHbIX CIaraéMbIX
UucnoBoe BbIpakeHUE. BplunciieHHEe 3HAYEHUW  YHUCIIOBBIX  BBIPAKEHHM, TIOPAIOK  BBIMOJHEHUS  JACHCTBUM.
1.8 Hcnonp30BaHue Npy BEIYUCICHUSIX IEPEMECTUTENIBHOTO U COUETATEIHbHOIO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHUS,
pacIpenennTeIbHOTO CBOMCTBA YMHOKEHUS
2 Hpobu




HpeI[CTaBJ'IeHI/Ie (6] I[pO6I/I Kak croco0e 3amucy 4acTy BeTHYuHbl. OOBIKHOBEHHBIE I[pO6I/I. HpaBI/IJ'IBHBIe 1 HCIIPAaBHUJIBHBIC

2.1 npobu. CmerranHas Ipo0k, IPEACTABICHUE CMEIIaHHOW APOOH B BHUJIE HETIPABWIILHON IPOOHW U BBIJEICHHE IIEION YaCTH
quciia U3 HenpaBUiIbHOU qpodu. M3o0paxeHnue qpodeil ToukaMu Ha YMCI0BOU MPSIMOIt
2.2 OcHoBHOE cBOMCTBO npodu. Cokpamenue apodei. [IpuBeaenue npodu kK HoBoMmy 3HamMeHaTeno. CpaBHeHHUE IpoOeit
)3 CrnoxeHre W BBIUMTAHHUE ApoOei. YMHOXKEHWE W JeJieHue apoOei, B3auMHO-0O0paTHbIe aApoOu. HaxoxneHnue dvactu
' LIEJIOTO U IIeJIOT0 10 €ro YacTH
Y Hecsatnunas 3amuchk apodeit. [IpeacraBiaeHue aecsITUYHONW ApOOM B BUAC OOBIKHOBEHHOH. M300pakeHne AECSITHYHBIX
' Jpo0Oeit TouKkaMu Ha YrcIoBOM npsiMoid. CpaBHEHHE TECATUYHBIX IpoOeit
2.5 Apudmernueckue IeHCTBUS C JECATUUHBIMU Ipo0siMu. OKpyriieHUe NeCATUYHBIX IpoOei
3 Pemenne TekCTOBBIX 3a7a4
3.1 Pemenne TekCTOBBIX 33729 apu(PMETHUECKAM CIIOCOOOM
30 Pemenue norumueckux 3agad. Pemenne 3agad nepedopoM BceX BO3ZMOXKHBIX BapHAHTOB. Mcmonb30BaHUE MPH pPELICHUH
' 3a71a4 TaOJIHUI  CXEM
Pemenne 3anmay, copepKallux 3aBUCHUMOCTH, CBSI3BIBAIOLIUE BEJIMYMHBI: CKOPOCTb, BpPEMS, DPACCTOSHUE, LEHY,
33 KOJINYECTBO, CTOMMOCTb. ETMHMIIBI U3MEpEeHus: Macchl, 00bEMa, IIEHbI, PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBSI3b MEXITY
€IMHULIAMH U3MEPEHHSI KOKI0W BETMUHHBI
3.4 Pemennie 0OCHOBHBIX 3aJ1a4 Ha ApOOU
3.5 [IpencraBieHre qJaHHBIX B BUJIE TaOJIUI], CTOJIOYATHIX JHArPaMM
4 Harmsnnas reomerpust
41 Harnsoasie npencraBienus o Gpurypax Ha IIIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIy4, Yroj, JIoMaHasi, MHOTOYTOJIbHHUK,
' OKPYKHOCTb, KpYyI. YOI IIpsMOM, OCTpBI, TYIION U pa3BEPHYTHIN YIJIbI
42 JnuHa otTpe3ka, METpUYECKHE €AWHMIBI JUIMHBL. JIMHA JIOMaHOM, IIEpUMETpP MHOroyrojbHuka. M3mepenue u




IMOCTPOCHUEC YIJTIOB C IIOMOIIBIO TPAHCIIOPTHUPA

HaFJ'ISII[HBIe MNpEaACTaBJICHUA O @Hrypax Ha IIJIOCKOCTHU: MHOI'OYTOJIBHUK, MNPAMOYTOJBHHUK, KBaAgpaT, TPEYTOJbHUK, O

3 paBeHCTBE QUTYp
4l N3o6pakenue ¢puryp, B ToM 4uciie Ha KiaeTdaroi Oymare. [loctpoenue koHpuUrypamuii u3 4actei npsiMoid, OKpY>KHOCTH
' Ha HEJIMHOBAaHHOW M KyieTuaToi Oymare. Mcronb3oBaHue CBONCTB CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBAJpaTa
45 [Inomanp nNpsMOYrojJbHUKA M MHOTOYIOJBHUKOB, COCTABJIEHHBIX W3 MpPSIMOYTOJIbHUKOB, B TOM 4YHUCIE QUryp,
' n300paxXEHHBIX Ha KJIeT4yaTol Oymare. ENMMHUIBI H3MEpEeHUs II0Laan
Harnsinable npeacTaBieHust 0 MPOCTPAHCTBEHHBIX (UTrypax: HMpSIMOYTOJIbHBIN Napasuienenunes, Ky0, MHOTOTpaHHUKH.
4.6 N300paxkenne mpocTeUIIMX MHOTOrpaHHHMKOB. Pa3Béprku kyba wu mapamwienenunena. Co3mgaHue  Mojenen
MHOTOIPaHHUKOB (U3 Oymaru, MpoBOJIOKH, IJIACTHIIMHA U IPYTUX MATEPUAIIOB)
4.7 O0BEM NPAMOYTOIBLHOTO TIapayienenuneaa, kyoa. Equauier nusmepenus: oobéma
6 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 HarypanbHble uncna
ApudmeTnueckue NeUCTBUS ¢ MHOIO3HAYHBIMU HATYpaJbHBIMU YHMCIIaMU. YHCIIOBBIE BBIpaXXEHUs, MOPSI0K JEHCTBUH,
1.1 UCIIOJIb30BaHUE CKOOOK. Vcronb30BaHue NMpU BHIYUCICHUSX IEPEMECTUTEIBHOTO U COYETATEILHOIO CBOMCTB CIIOXKEHHS
Y YMHO)KEHHUS, PACTIPEAETUTENILHOTO CBOWCTBA YMHOXKEHUS
1.2 OxpyriieHre HaTypaJIbHbIX YHCEll
13 Jenurenu u KpaTHble 4yuclia, HAaMOONbIINK OOIIMI JenuTeldb M HauMeHbllee obuiee KpaTHoe. JlennuMocTb CyMMBI U

MPOU3BEICHUS




1.4

]_ICJ'IGHI/IC C OCTaTKOM

2 Hpobu

2.1 OObIKHOBEHHAs! IPoOb, OCHOBHOE CBOICTBO JIpoOH, COKpaieHue qpodeit. CpaBHEHHE U yIOPsI0YMBaHUE Ipo0eit

22 Pemenue 3a1a4 Ha HaX0X/I€HNE YaCTU OT LIEJIOT0 U IIEJIOr0 MO ero yacTu. J[poOHoe Yyucio Kak pe3ysbTaT AelIeHus

23 [IpencraBnenue necATUYHON IpoOU B BHIE OOBIKHOBEHHOH IpoOM M BO3MOXHOCTHh HPEACTABICHUS OOBIKHOBEHHOM
' IpoOu B BUJIE IECATUIHOM

Y Jecatnunple apoOM M MeTpHueckas cuctemMa Mep. ApudMeTHdecKue MACHCTBUS U YHUCIIOBBIE BBIPAXKEHHUS C
' OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSIMU

2.5 OtHomenue. Jlenenue B 1aHHOM oTHouIeHnU. Macitad, nponopuus. [IpuMeHneHre nponopuuii npu perieHuy 3a1a4

6 ITonsiTue mpoueHTa. BplunciieHne NpoleHTa OT BEIMYMHBI M BEIMYMHBI 10 €€ IMPOLEHTY. BhIpakeHue NpoLEHTOB
' JEeCSITUYHBIME Jpo0sMu. Pemenne 3a1a4 Ha NpoLeHTHI. BripaskeHre OTHOIIECHHS BETTMYMH B ITPOIIEHTAX

3 [TonoxxurenbHbIE M OTPULIATEIBHBIE YHCIIA

31 ITonoxxurenbHbIE W OTpULIATENbHBIE uyMciaa. Llenple uncna. Moaynp yuciia, TeOMETpUYECKass MHTEPIPETALNAS MOAYJIS
' yucia. M300paxkeHne yncen Ha KOOpAUHATHOU TpsiMoid. Hucnosble mpoMexyTKu. CpaBHEHHE YHCEN

32 Apudmernueckne AeHCTBHS C TIOJIO0KHUTEIBHBIMUA U OTPULIATEIbHBIMU YHCIIAMU

13 [IpsMoyronbHas cucTeMa KOOpPAMHAT Ha IJIOCKOCTH. KoOpauHAaThl TOYKM Ha IUIOCKOCTH, abcuucca U OpJvHATA.
' [Toctpoenue Touyek u Guryp Ha KOOpAMHATHON TIIOCKOCTH

4 ByKBEHHBIE BBIPAKEHMS

41 [Tpumenenue OyKB Ui 3allUCH MaTeMaTUYECKUX BBIpKEHMH W mpeanoxeHuid. CBoicTBa apudMeTHUeCKUX ACHCTBUH.
' bykBeHHBIE BBIpa)KEHUS U YUCIIOBBIE TIOJCTAHOBKH. byKBEHHBIE paBEHCTBA, HAX0XKIEHUE HEU3BECTHOIO KOMIIOHEHTA

42 ®opmyiibl, opMyIIbl IEPUMETPA U TUIOLIAAN IPSIMOYTOJIbHUKA, KBaipaTa, 00bEéMa napauiesenumeaa u Kyoa

5 Pemenne TekcTOBBIX 3a1a4




5.1 Pemenne TekcTOBBIX 3a7a4 apu(PMETUYECKUM CIIOCOOOM
52 Pemenue normueckux 3anad. Pemenne 3anau nepe6opom BceX BOZMOKHBIX BAPHAHTOB
Pemenne 3anmay, coiepaliyux 3aBUCHUMOCTH, CBSI3bIBAIOIIMX BEJIMYHMHBI: CKOPOCTb, BpeMsl, paccTOsHUE, lIeHa,
53 KOJINYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTh, BpeMs, 00bEM paboThl. ENMHMIEI M3MEpEeHHs: MacChl, CTOUMOCTH,
paccTosiHus, BpEMEHHU, CKOPOCTH. CBsI3b MEX/ly €IMHULIAMU U3MEPEHUS KaKOW BETMUUHBI

54 Pemenue 3aaa4, CBSI3aHHBIX C OTHOIIEHUEM, ITPONOPLUOHAILHOCTBIO BEIMUUH, IPOLIEHTAMU; PEILIEHUE OCHOBHBIX 3a/1a4
' Ha IpoOu ¥ MPOLIEHTHI

5.5 OreHka 1 pUKHUIKA, OKpyTJIeHne pe3yibTaTa. CocTaBieHUE OYKBEHHBIX BHIPAXKEHUH MO YCIOBHIO 3aJ1auH.

5.6 [IpencraBieHne qaHHBIX ¢ TOMOIIBIO TabmuIl 1 quarpamm. CtonduyaTeie AHarpaMMbl. YTeHHE KPYyTOBBIX AUAarpaMm
6 Harnsgnas reomerpus

6.1 Touka, npsmasi, OTpe30K, Iy, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJILHUK, OKPY>KHOCTh, KPYT

6.2 B3anMHoe pacnonokeHue IByX NpsSMbIX Ha MIIOCKOCTH, apaljIe/ibHbIE MIPSMBIE, EPIICHIUKYIISPHBIC MPSMbIE

6.3 N3mepenne paccTosSHUN: MEKIY IBYMs TOYKaMHU, OT TOYKHU JO MPAMOM, JJIMHA MAPUIPYTa HA KBaJpPAaTHOM CETKe

6.4 N3MepeHne u mocTpoeHHUE YIioB ¢ TOMOUIBIO TPAHCIOPTUPA

6.5 Bubl TpeyroqbHUKOB: OCTPOYTOJIBHBIN, TPAMOYTOJIbHBIN, TYIIOYTOJIBHBIN, pABHOOSAPEHHBIN, PABHOCTOPOHHHMA

6.6 UYetpipéxyronbHUK. [IpssMOyroapHUK, KBagpaT: UCIIOIB30BaHNUE CBOMCTB CTOPOH, YIJIOB, AUAroHajIei

67 N300paxeHne reoMeTpuueckux (Uryp Ha HEJIMHOBAHHOW OyMmare ¢ MCIOJIb30BaHHUEM LIUPKYJIA, JIMHEHKH, YTOJbHUKA,
' Tpa"cnoptupa. [loctpoeHus Ha kieryaroii Oymare

6.8 [TepumeTp MHOTOYTOJIFHUKA

69 [TonsiTre muowaau GUrypsl, €AUHULBI U3MepeHus miomanau. [IpubnmxénHoe n3mMepenue mwiomaau Guryp, B TOM 4uciie
' Ha KBaJIpaTHOM CETKE

6.10 [Tpubnmx€HHOE U3MEPEHUE AJTMHBI OKPYKHOCTH, IUIOIIAIN Kpyra




6.11

CuMMeTpusi: LIeHTpalibHasA, OceBas U 3epKajibHas. [locTpoeHre cuMMeTpUUHBIX GUTyp

Harnsigaele npezicTaBiieHuss O MPOCTPAHCTBEHHBIX (urypax: mapajuienenunesn, KyO, mpusMa, NMUpamMuaa, KOHYC,

6.12 ITMHP, map u chepa. M300pakenne npocTpaHcTBEHHBIX Guryp. Ilpumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IIWIIMHAPA U
koHyca. Co3znaHue Mozenel NpoCTPaHCTBEHHBIX GUryp (13 Oymaru, MpoBOJIOKH, IVTACTUIIMHA U JPYTUX MaTepHUajIoB)
6.13 [Tonsitne 06béMa, equHUITEI H3MepeHus: 00béMa. OOBEM MPAMOYTOJIBHOTO Mapasuieenumesna, Kyoa




HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBJIsSE€TCS OJHHUM W3 OIMOPHBIX KYypCOB OCHOBHOI'O 00IIEro oOpa3oBaHUs: OHA OOECHEUYMBACT H3yUEHUE
JOPYTUX JUCUUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M TyMaHUTAapHOrO LMKIOB, €€ OCBOCHHE HEOOXOAMMO JUIs
NpOAOJKEeHUsT 00pa3oBaHUSI M B TOBCEJHEBHOW U3HU. Pa3zButue y o0OydYarommxcsi Hay4YHBIX TNPEACTABICHUN O
MIPOUCXOXK/ICHUN W CYIIHOCTH areOpandeckux aOCTpaKIui, Croco0e OTpakKeHHs MaTEMaTHYECKON HAyKOW SBICHUMA U
IPOLIECCOB B MPHUPOJIE€ U OOLIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHUS B HAYYHOM IO3HAHWU M B TMPAKTHKE
crocoOCTByeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KayeCTB MBIIUICHUSA, HEOOXOAMMBIX MJid aJanTalud B
coBpeMeHHOM Ii(dpoBoM obmiecTBe. M3ydenne anreOpbl oOecriedrBaeT pa3BUTHE YMEHHsI HaONIO[aTh, CPaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUIEHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOU
JENUCTBUSA U BBIBOJBI, (popMysIHpoBaTh yTBepkIeHua. OcBoeHHE Kypca aiareOpbl 00ecrieurBaeT Pa3BUTHE JIOTUYECKOTO
MBIIIJIEHUs OOYyYarOIIMXCS: OHU MCHOJB3YIOT JEAYKTHUBHbIE M HWHIYKTUBHBIE pacCyXIEHHs, O0O00O0IIeHHe u
KOHKpeTH3aluio, abcTtparupoBanne u aHaimoruto. OOyueHue anredpe TMpeArnonaracT 3HAYUTENbHBIH 00BEM
CaMOCTOSITENIbHOM JESITeIbHOCTH O0YyYaloUuXcs, MOTOMY CaMOCTOSITENIbHOE pEIIeHHE 33a]ay SBIAETCS peanu3alueit
NEeSITETLHOCTHOTO MTPUHIUIIA O0yUEHHUS.

B crpykrype mporpammbl yuyeOHOro Kypca «Airedpa» Uisi OCHOBHOIO OOHIEro 0Opa3oBaHUs OCHOBHOE MECTO
3aHUMAIOT COAEPKATEIBHO-METOANYECKUE TUHUM: «Hucna 1 BEIYUCIECHUD», «AJIreOpanyecKre BhIPAXEHUs», «Y paBHEHHUS
Y HepaBeHCTBay, « DyHkunm». Kaxnas u3 3TUX CoJepKaTeIbHO-METOINYECKHUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUHU TPEX
JeT U3y4YeHHUs Kypca, B3aUMOJACHCTBYs C APYrMMH €ro JUHUAMHU. B Xone u3ydeHus y4yeOHOro Kypca oO0ydaromumcs
NPUXOAUTCS JIOTUYECKH PACCY’KJaTh, MCIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3W ¢ 3TUM B Iporpammy
ydeOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTUYeCKOro  o0pa3oBaHUs M CIIOCOOCTBYIOIIME  OBJAJACHUIO  OOYYalOIIMMHUCA OCHOB  YHUBEPCAJIBHOTO
MaTeMaTu4eckoro s3bika. CopepkaTeabHOM M CTPYKTYPHOH OCOOEHHOCTHIO YUeOHOro Kypca «AnreOpay sBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conepxanue nnHUM «Yucna W BBIUMCICHUS» CIY>)KUT OCHOBOM JUIA JANbHEWIIEr0 W3YYEHHUS MATEMaTHKH,
CHOCOOCTBYET Pa3BUTHIO y OOyYarolUXCsl JIOTMYECKOTO MBIIUICHHS, (OPMHUPOBAHUIO YMEHHUS MOJIb30BATHCA
QITOPUTMaMH, a TaKXKe MPHOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IJis MOBCETHEBHOW >XKM3HHU. Pa3zButne



MOHSTHS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHus CBSI3aHO C PAllMOHAIBHBIMUA M UPPAIMOHAIBHBIMU YUCIIAMH,
dbopMupOBaHHEM NPEICTABICHUNA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpIICHHUE OCBOCHHUS YWCIOBOM JIMHUUM OTHECEHO K
cpeaHeMy oO1eMy 00pa30BaHHMIO.

Copnepxanue AByX anreOpamdyecKux JTUHUN — «AnreOpanveckue BBIPAKEHUS» U «YPaBHEHUS M HEPaBEHCTBA»
CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAONIMXCS MATEMAaTHYECKOIo arrmapara, HeoOXOJUMOro JUisl pelieHus 3aaad
MaTeMaTUKH, CMEKHBIX NMPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHe OCHOBHOIrO 00IIero o0pa3oBaHuUs
y4eOHBII MaTepuall TPyNIUPyeTcs BOKPYT pallMOHANBHBIX BhIpaKEHUU. Anredpa IeMOHCTPUPYET 3HaYECHUE MAaTEMATUKH
KaK si3blKa JJI1 MOCTPOCHMSI MaTEMaTHYECKUX MOJEJNIel, ONMUCaHUsl MPOIECCOB U SBJICHUN peajdbHOro mupa. B 3amgaun
oOydeHus anreOpe BXOIAT TaKXKe JajbHEWIIee pa3BUTHE AJTOPUTMUYECKOIO MBIIIJIEHUS, HEOOXOIUMOTO, B YACTHOCTH,
JUTSI OCBOCHHMS Kypca WH()OPMATHKH, W OBJIaJICHUE HaBBIKAMU JIEYKTUBHBIX paccyxacHuil. [IpeodpazoBanne CUMBOJIBHBIX
¢dbopM criocoOCTBYET pa3BUTHIO BOOOPaKEHHMSI, CTIOCOOHOCTEN K MAaTEMAaTUYE€CKOMY TBOPUYECTBY.

Conepxanve QpyHKIMOHAIBHO-TpadUUeCKOM JIMHUU HalIEJICHO Ha MOJy4YeHHEe OO0YUYaroIIMMUCS 3HAaHUN O (QYyHKIUSIX
KaK Ba)KHEHIIeW MaTeMaTWYecKOM MOJENW IJsi OMHMCAHMS U HCCIENOBAHMS Pa3HOOOpA3HBIX IMPOIECCOB M SIBJICHUW B
npupojie u ooduectse. M3yuenne Marepuana criocoOCTBYET Pa3BUTHIO Y 00YYarOIMIMXCSl YMEHHs UCIIOIb30BaTh Pa3IMyHbIe
BBIPA3UTENIbHBIE CPEJICTBA SI3bIKA MAaTEMaTUKH — CJOBECHBbIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B
(dbopMupoBaHUEe IPEACTABICHUN O PO MATEMATHUKH B PA3BUTUHN ITUBUIIM3AINH U KYJIbTYPBHI.

CornacHo ydyeOHOMY MIaHy B 7—9 kiaccax u3ydaercsl yueOHbI Kypc «Anredpa», KOTOPbIH BKIIOYAET CIEAYIOIINe
OCHOBHBIE pa3fielibl coaepxkanus: «Hucaa u BEIYUCICHUS, «ANTeOpaniecKknue BEIPaKEHU», « Y paBHEHUSI U HEPABEHCTBAY,
«DyHKIAWY.

Ha u3ydenne yueOHoro kypca «Anredpa» orBoautcs 306 yvacoB: B 7 kiacce — 102 yaca (3 vaca B Heneno), B 8
kimacce — 102 gaca (3 gaca B Hezento), B 9 kiacce — 102 gaca (3 yaca B HEJETIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucaa v BbIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIeCATUYHBIE, Mepexo] OT oAHOW (opmbl 3anucu apodeit k napyrou. Ilonstue
pPAaMOHAIIBHOTO YHCIIA, 3alliCh, CPABHEHHUE, YIOPSJAOYMBAHUE PALMOHAJIBHBIX 4YHCell. ApHUpMETHUYECKHUE ACUCTBUS C
panMoHAILHBIMU YMCIaMHu. Perienre 3a1ay u3 peaibHON MPaKTUKHU HA YaCTH, Ha TPOOH.

CremneHb ¢ HaTypaJIbHBIM [TOKa3aTesIeM: OlpeesieHrne, MpeoOpa3oBaHue BhIpAXKEHUI Ha OCHOBE OINPE/IeTICHUs, 3aIHCh
Oonpmmx uyncen. [IporeHTsl, 3anuch NPOLUEHTOB B BHUAE APOOH M IpoOU B BUAE MPOLEHTOB. TpuU OCHOBHBIE 33Jauyd Ha
IIPOLICHTHI, pEHICHNE 3a4a4 U3 PEAIbHON IMPAKTUKHU.

IIpuMeHeHune IpU3HAKOB IEIMMOCTH, Pa3JIOKEHUE HA MHOXKHUTEIN HATyPAJIbHBIX YUCEIL.

PeanpHble 3aBUCUMOCTH, B TOM YHUCJIE MpAMasi U 00paTHasi MPONOPLUHUOHATBHOCTH.

AJiredpanyecKue BbIPAKEHHUS

[lepemMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHHUS C MEpPEMEHHOM. JlomycTuMble 3HAa4YeHUs NEPEMEHHBIX.
[IpeacraBnenre 3aBUCUMOCTH MEXAY BeluduHamu B Buje (opmyisl. Beruucnenus no ¢opmynam. IIpeoOpa3zoBanue
OYKBEHHBIX BBIPQKEHUH, TOKICCTBEHHO PABHBIC BBHIPAKCHHUS, TIPABUIIA TPEOOPA30BaHUS CYMM U TIPOU3BEACHUH, ITpaBuia
PACKPBITHS CKOOOK U MPUBEICHUS MOJO0HBIX ClaraeMbiX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEJIEM.

OnHowiensl 1 MHOrowIieHbl. CTerneHb MHOroujieHa. CloKeHue, BBIUUTAHUE, YMHOKEHUE MHOTOWIEHOB. DOpMyIibl
COKpPAlIEHHOI'O0 YMHOKEHHMS: KBaJpaT CyYMMbl M KBaApar pasHocTH. PopMmysia pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Ha MHOKHTEIIHN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHUS, ITpaBUiia IpeoOpa3oBaHusl ypaBHEHUS, pABHOCUILHOCTh YPaBHEHU .

JInHerHoe ypaBHEHUE C OTHOM NMEPEMEHHOM, YUCIIO KOPHEN JIMHEWHOTO YPABHEHUS, PEIICHUE JTUHEHHBIX YPABHEHUM.
CocraBieHue ypaBHEHHUI M0 YCIOBUIO 3aa4l. PenieHrne TeKCTOBBIX 337a4 C IOMOILBIO YPaBHEHUM.



JIuneitHoe ypaBHEHHME C ABYMSI MEpEeMEHHbIMU U ero rpaduk. Cucrema IBYyX JIMHEWHBIX YpaBHEHH C JByMs
nepeMeHHbIMU. Penienue cucreM ypaBHEHH criocoOOM MOACTaHOBKHU. [IpumMephl perieHns: TEKCTOBBIX 3a/1a4 C MTOMOILBIO
CHCTEM yPaBHEHUU.

DOyHKIUU

Koopannata Toukum Ha npsMod. UucnoBblE NPOMEXKYTKH. PaccrosHue Mexnay AByMs TOYKAMH KOOPJIWHATHOM
IPSIMOM.

[IpssimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U OpJuHATa TOYKU HA KOOPJUHATHOM IJIOCKOCTH.
[Ipumeps! rpadukoB, 3anaHHbIX (popmyinamu. YreHue rpadukoB peasibHbIX 3aBucuMocTeil. [lonstue Qpynkuuu. I'paduk
¢bynknuu. CpoiictBa Qyskiuid. Jluneitnas ¢ynkmus, e€ rpaduk. ['paduk Pyskmum y = [x|. ['padudeckoe pemenue
JIMHEVHBIX YPABHEHUHN U CUCTEM JIMHEMHBIX YPABHCHUM.

8 KIIACC

Yucaa v BbIYMCICHUS

KBagpatueiii kopenb u3 uucia. [lonstue 06 uppaunoHaibHoM uuciie. Jecaruunbie npuOInKeHUsT UpPalMOHAIbHBIX
yucen. CBoicTBa apu(METUUECKUX KBAJAPATHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YHCIOBBIX BBIPAXKEHUHN U
BBIYUCIICHUSAM. [IeHCTBUTEIbHBIC YHUCIIA.

Crenens ¢ HenpIM noKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKMCh YHCIIA.

AJiredpanyecKkue BbIpasKeHUs

KBagpaTHbIil TpEXUIEH, pA3710KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO anredpanyeckoil 1pobu. CnoxeHue, BHIMUTaHUE, YMHO)KEHUE, 1EJICHUE
anredpanyeckux apodei. PanmoHaibHble BBIPAKEHUS U UX IIPE0Opa30OBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢dopmylia KOpHEW KBajapaTHOro ypaBHeHHs. Teopema Buera. Pemienue ypaBHEHUH,
CBOJSIIMXCA K JIMHEWHBIM U KBaJipaTHBIM. [IpocTeiiine npoOHO-palinoHanbHble ypaBHEHUS.

I'papmueckas mHTEpHpETalusi ypaBHEHUH C JIByMS NEPEMEHHBIMM W CUCTEM JIMHEHHBIX YPABHEHMH C ABYMs
nepeMeHHbIMU. [IpumMepsl peneHus CUCTEM HEJIUHENHBIX YPAaBHEHUN C JBYMs [IEPEMEHHBIMU.



Pelienne TeKCTOBBIX 3aj/1au aareObpandyeckum CrocoOoM.

YucnoBble HEpABEHCTBA M MX CBOWCTBA. HepaBEeHCTBO € OJHOW NEpeMEHHOW. PaBHOCHMIIBHOCTH HEPABEHCTB.
JIuHeiiHbIe HEpAaBEHCTBA C OJIHOU nepeMeHHOM. CUCTEeMbI JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuuu. O6macTh onpeaeneHrs U MHOKECTBO 3HaUeHU QpyHkiuu. CriocoObl 3aanust QyHKIUHN.

I'paduk dynkmuu. Urenue cBoicTB PyHKumm mo e€ rpaduky. [lpumepsl rpadukoB ¢GyHKIHH, OTpa’karoniux
peaJIbHBIE TIPOLIECCHI.

DyHKIMH, ONKCHIBAIOIINE MPSAMYIO U 00paTHYIO MPOMOPIIMOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. OyHKIMH y = x2, y
=x3,y= \x, y=|x|. 'paduyeckoe peiieHrne ypaBHeHUN U CUCTEM YpaBHEHHIA.

9 KITIACC

Yuciia 1 BBIYMCTICHUSA

PanmonanpHbple 4ucla, WPpalMOHAIbHBIE YWCIA, KOHEYHbIE U OECKOHEUHBIE JECATUYHbIE ApoOU. MHOXKECTBO
NEHUCTBUTEIBHBIX YHWCEN, JCHCTBUTEIbHBIE YMCIA KaK OECKOHEUHbIE JeCATUYHBIE ApoOu. B3aumMHO 0aHO3HAUYHOE
COOTBETCTBHE MEXAY MHOKECTBOM JCHUCTBUTENIBHBIX YUCEN U KOOPIUHATHOW MPSMOI.

CpaBHeHHE NEHCTBUTENBHBIX YHCEN, apU(METHIECKHUE EHCTBUS C IEHCTBUTEIbHBIMH YHCIAMU.

Pa3zmeprl 00bEKTOB OKpPY:KAIOIIEr0 MUPA, JUIUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MHUPE.

[TpuOmmxk€HHOe 3HAUYEHHWE BEJIMYMHBI, TOYHOCTh mnpuoOmmxeHus. OkxpyriaeHue uucen. [lpukuaka U oOlLEHKa
PEe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHEeHUE. Penienne ypaBHEHUM, CBOASIINUXCS K JIUHEUHBIM.

KBampaTHoe ypaBHeHue. PenieHue ypaBHEHHI, CBOISIIMXCA K KBaJpaTHbIM. bukBajpaTHoe ypaBHeHuUE. [Ipumepsl
peLIeHUs] YPAaBHEHUM TPETHEU U YETBEPTOU CTENICHEN PA3JI0KEHUEM HA MHOXKHUTEIIN.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUH. PenieHre TeKCTOBBIX 3a/1a4 alireOpanyecKUM METOAOM.

VYpaBHeHuEe ¢ JByMs MEpEMEHHbIMH W ero rpaduk. PemieHuwe cucreM ABYX JMHEHHBIX ypaBHEHUH C ABYMS
NepeMEHHbIMU. Pelenne cucrteM AByX YypaBHEHHM, OAHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOPOM CTEIECHH.
I'padmyeckas uHTEpIpETALIUS CUCTEMBl YPAaBHEHUH C IBYMS IEPEMEHHBIMU.



PeliieHne TEKCTOBBIX 33j1au aNredpandeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOKCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PeleHne cHuCTeM JMHEHHBIX HEPABEHCTB C OJHOM
nepeMeHnHoi. KBangpatHele HepaBeHcTBa. ['paduueckas MHTepIpeTanrs HEPAaBEHCTB M CHUCTEM HEPAaBEHCTB C ABYMs
IIEPEMEHHBIMM.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpadux u cBoictBa. I[lapabona, koopauHaThl BEPIIMHBI MapadoJibl, OCh CUMMETPUU
napaboibl.

I'padukn pynxumit: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = |x| , 1 ux cBoiicTBa.

YucsioBbIe MOC/IEI0BATEILHOCTH U IPOrPeCcCHU

[TonsTHE YHUCTIOBOM TTOCIEA0OBATEILHOCTH. 3a/IaHUE TIOCJIEIOBATEILHOCTH PEKYPPEHTHOU Gopmyioit u hopmyion n-
ro 4JIEHA.

Apudmernueckas U reoMerpuueckas mnporpeccun. @opmysel n-ro udjaeHa apupMETHUYECKOW U TeOMETPUUYECKOU
IIPOrPECCHI, CYMMBI IIEPBBIX /1 YJICHOB.

N300pakeHne 4wieHOB apu(pMETUYECKOH M T€OMETPUYECKON MpOrpeccuid ToukaMu Ha KOOPAMHATHOM IJIOCKOCTH.
JIMHEWHBIA U SKCIOHEHIHUAIBHBIA POCT. CI10KHBIE POLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YHEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUA

JIMUYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE Pe3yJIbTATHI OCBOCHUS ITPOTPAMMBbI YU4EOHOTO Kypca «Anredpa» XapakTepus3yrTcs:

1) matpuoTHyecKoe BOCIIUTAHUE:

NpOSIBJIEHWEM HMHTEpeca K MPOIUIOMY U HACTOSMIEMY POCCUHCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MAaTEMAaTHYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3THX JOCTUKECHUH B
JIPYTUX HayKax W MPUKIAIHBIX chepax;

2) rpaskaIaHCKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOSI3aHHOCTEM TpaKJaHWHA W peajiu3alldd €ro IpaB, IMPEJCTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUN, TPOLEAYyp Tpa)kAaHCKOro OOIIecTBa
(Hampumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKJICHHIO STHUYCCKHUX MIPOOJEeM, CBSA3aHHBIX C IPAKTHICCKHM
MIPUMEHEHHUEM JOCTHKEHUN HAYKH, OCO3HAHUEM BAKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIMIIOB B ICATEIBHOCTH YYEHOTO;

3) TpyI0BO€E BOCIIUTAHUE:

YCTAHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1ad MAaTEMaTUUE€CKON HaNpaBJIC€HHOCTH, OCO3HAHUEM
BOXHOCTHU MaTEMaTUYECKOT0 00pa30BaHUs HA MPOTSHKEHUU BCEH KU3HU JJI YCIEIIHON MPOodeCCUOHAIBHOU eSITENbHOCTH
U pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCOZHAHHBIM BHIOOPOM M IIOCTPOCHHEM MHAMBUIYaTbHON TPAeKTOpHUH 00pa30BaHHUS
Y )KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEHH;

4) acTeTH4eCcKoOe BOCIIMTAHME:

CITOCOOHOCTBIO K AMOITMOHAIBLHOMY M ACTETUYECKOMY BOCHIPHATHIO MaTEMAaTHUYECKUX OOBEKTOB, 3aj1ad, pPElIeHUH,
paccyXIeHuN, YMEHUIO BUJIETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAIMEe! B JICSITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTUSI 4YeJIOBEKa, MPUPOABI M OOIIECTBa, MOHUMAHMEM MaTEMaTHUUYECKOM HayKh Kak c@epbl 4YeI0oBEYECKOU
JESATEILHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAYUMOCTH JJISl PAa3BUTHS IUBUJIM3AIIUM, OBJIAJICHUEM S3BIKOM MAaTEMaTHKU U



MaTeMaTH4YECKON KyJIbTYypOW KaK CPEICTBOM IO3HAHUS MUPA, OBJIAJICHUEM MPOCTEUIINMHU HABBIKAMH HUCCIIEIOBATEIIBCKON
NESTEILHOCTH;

6) pusuueckoe Bocnuranue, (OpMHUPOBAHKME KYJIbTYPHI 310POBbS U SMOLHMOHAJIBHOI0 0J1ar0MOJIyYHs:

TOTOBHOCTBIO PUMEHATh MAaTEMAaTHUYECKUE 3HAHUS B HHTEPECaX CBOETO 3/I0POBbs, BEICHUS 3J0POBOT0 00pa3a KU3HU
(310poBO€ MNHUTaHWE, COANAHCUPOBAHHBIM PEXHM 3aHATUH M OTAbIXa, peryjspHas (Qu3nyeckas aKTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TPU3HAHMUEM CBOETO IIPaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPyroro 4elioBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHUE:

OpUEHTalMel Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHUM JUIsl perieHus 3a7a4 B 00JJaCTH COXPAHHOCTU OKpPY Karolen
cpeapl, IUIAaHUPOBAHUS IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX IIOCIEACTBHM Ui OKPYKAIOLIEH Cpeabl, OCO3HAHHEM
r7100a1bHOI0 XapakTepa dKOJOTMUYECKUX Ipo0JieM U IMyTeil UX peLieHus;

8) ajanTanus K M3MEHAOIIMMCS YCJI0BMAM COLMAJIbHON U IPUPOJIHOM CPebl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEOIPEAECIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4YEpE3
IPAKTUYECKYIO IEATEIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS Y APYTUX JIOJEH, IPUOOPETATh B COBMECTHOU EATEIbHOCTH
HOBBIE 3HAHUS, HABBIKMA U KOMIIETEHLIUN U3 OIbITA IPYTHUX;

HEOOXOAMMOCTBIO B (DOPMHUPOBAHUM HOBBIX 3HAHWUN, B TOM 4Hcle (HOPMYIHpPOBAaTh WUJEH, MOHATHUS, TUIOTE3BI 00
00BEKTaX U SBIEHUSAX, B TOM YHCIE€ paHEe HEU3BECTHBIX, OCO3HABaTh Je(UIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BbI30B, TPEOYIOIIUNA
KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS U JACHCTBHs, (POPMYIUPOBATh U OLEHUBATh PUCKH M TOCIEACTBHS,
(GbOopMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

ba3oBble JJornueckue 1eMCTBUA:



BBISIBIISITH U XapaKTePU30BaTh CYIICCTBEHHBIE NMPU3HAKM MAaTEMaTHYeCKHMX OOBEKTOB, MOHSATHH, OTHOIICHHM
MEXAY TMOHATUAMH, (OPMYIHPOBATH ONPENEICHUS MOHATUM, YCTAHABIMBATH CYIIECTBEHHBIA IPU3HAK
KJ1accu(uKaIum, OCHOBaHUS 71l 0000IIEHNUS U CPAaBHEHUS, KPUTEPUU TIPOBOJUMOTO aHAIIN3A;

BOCIIPUHUMATh, (GOPMYJIUPOBATh M MPeoOpa3OBBIBATH CYXKIEHUS: YTBEPAUTENbHbIE W OTPUIIATEIbHBIE,
€/IMHUYHbIE, YaCTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITH MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3H U MTPOTUBOpEUHs B (aKTax, JaHHBIX, HAOIIONCHUAX U
YTBEPXKACHUSX, MPeJiaraTb KPUTEPUU JUIS BBISIBJICHHS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNH;

JienaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W HWHIYKTHBHBIX YMO3AKIIOUCHHH,
YMO3AaKJIFOUEHUH 10 AaHAJIOTUH;

pa3buparh JOKa3aTEJbCTBA MAaTEMaTHYECKUX YTBEPXKACHUW (IpsiMble W OT MPOTUBHOIO), IPOBOJIUTH
CaMOCTOSATENIbHO HECIIOXKHBIE 10KA3aTENbCTBA MAaTEMATHYECKUX (DAKTOB, BHICTpAaUBATh apryMEHTALIUIO, PUBOIUTh
IpUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh croco0 pemieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJBKO BapHAHTOB PELICHU, BHIOMpATh Hanboee
HNOAXOISIINNA ¢ YYETOM CaMOCTOATEIBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccieaoBarejlbCcKHe 1eHCTBUSA:

UCIOJIb30BaTh BOMNPOCHl KAaK HMCCIEJOBATEIbCKUNA HHCTPYMEHT TO3HAHMS, (POpPMYIMpOBaTH BOMPOCHI,
buKkcHpylolme NpoTUBOPEUYUE, NPOOIEeMy, CaMOCTOSTENBHO YCTAHABIMBATH UCKOMOE U JaHHOE, (POpMUPOBATh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3ULINIO, MHEHHE;

IPOBOJUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECJIOXKHBIA HKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE TIO
YCTaHOBJIEHUIO OCOOEHHOCTENW MaTEMaTHUECKOT0 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKIY cO00ii;
CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOABI IO pe3yibTaTaM IPOBEIEHHOTO HAOIIOACHMUS,
UCCJIEIOBAHHUSI, OLIEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3YJIbTaTOB, BBIBOJOB U O0O0OIEHU;

IIPOrHO3UPOBATh BO3MOKHOE PA3BUTHE ITPOLIECCA, & TAKKE BBIJBUIATH MPEATIOIO0KEHHS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pab6ora ¢ undgopmanueii:

BBIABJIATH HCAOCTATOYHOCTh U M30BITOYHOCTH I/IH(l)OpMaI_II/II/I, JAaHHBIX, H€O6XOI[I/IMBIX IJIs pCIICHUA 3a/1a4u;



BBIOWPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh WH(GOPMAITMIO PA3IMYHBIX BHJIOB U (OpM
NPEICTaBICHHUS,

BEIOHpATH (hopMy MpeacTaBiIeHUS HHGOPMAITMHN H WITIOCTPUPOBATH PEIIaeMbIC 3a/1a4l CXeMaMu, THarpaMMaMH,
WHOU rpadMKoN U UX KOMOMHAIIMSIMU;

OIICHMBATh HAJ&KHOCTh MHPOPMAIUU TIO0 KPUTEPUSM, MPEIJIOKEHHBIM YYHTEIEM HIN CHOPMYIHPOBAHHBIM
CaMOCTOSITENBHO.

KoMMyHUKAaTHBHBIEC YHHBEPCAJIbHbIC YYeOHbIE 1eiiCTBHUSA:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYKJIEHUS B COOTBETCTBUHU C YCJIOBHUSIMU U LEJISIMU OOIICHHS, SICHO, TOYHO,
IPaMOTHO BBIPa’KaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MMCBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS MO XOAY PELUEHUS
3a/1a4v, KOMMEHTHUPOBATh MOJy4YECHHBIN PE3yJIbTaT;

B XoAe OOCYXJEHHs 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCY>KIAaeMO#l TeMbl, MPOOJIEMBbl, pelaeMoi 3aaaud,
BBICKa3bIBaTh MJIEH, HAICJICHHbIE HA TMOUCK PELIECHUs, COMOCTABJIATh CBOM CYXICHHUS C CYXACHUSIMHU APYTHX
YYaCTHUKOB JMaora, oOHapyXHBaTh Pa3lIMYUE€ W CXOJCTBO IMO3UIUH, B KOPPEKTHOU ¢dopMe (PopMyIupoBaTh
Pa3HOIIIACHSI, CBOU BO3PAXKEHUS;

MPEICTABIIATh PE3YyJIbTAThl PEIICHUS 3a/la4M, IKCIIEPUMEHTA, UCCIIEA0BAHMS, TPOEKTA, CAMOCTOSATEILHO BEIOMPATh
dbopmaT BBICTYIUICHUS ¢ YUETOM 3aJ1a4 IPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPUH;

NOHUMAaTh M MCIOJIb30BaTh MPEHMMYIIECTBA KOMAHIHOM W WHAWBUIAYAJIbHOH PaOOThl MpU PELICHUH YYEOHBIX
MaTEMaTUYECKHX 3a]1a4;

OPUHUMATh LI€Jb COBMECTHOH JESTENbHOCTH, IJIAHUPOBATh OPraHU3aI[MI0 COBMECTHOW pabOThl, pacHpeneniarhb
BUJIbI pabOT, JOTOBAPUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;
y4acTBOBaTh B IpymnmnoBbIX (hopmax paboThl (0OCYyKIeHUs, 0OOMEH MHEHUSIMH, MO3TOBbIE LITYpMbl U JIPYTHE),
BBIMOJIHATH CBOK 4acTh pabOTHl U KOOPAMHUPOBATH CBOM JACUCTBUA C APYTMMHU YJI€HAMHM KOMAaHJbI, OLICHUBATH
Ka4yeCTBO CBOETO BKJIa/1a B OOLIUI MPOIYKT MO KpUTEPUAM, CHOPMYJIMPOBAHHBIM YYaCTHUKaAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJIbHbIE yueOHbIe
aeiictBust CamoopraHuzanms:



e CaMOCTOSITEJIbBHO COCTaBJIATH IUIaH, aITOPUTM PEIICHMs 3aJaud (MJIM €ro 4acTh), BHIOMPATH CIOCOO pPELIEHUs C
y4€TOM HMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh BAPHUAHTHI
penieHunit ¢ ydéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHATbHBIA HHTEJJIEKT:

e BJIQJIETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS MIPOLIEcca U Pe3yibTaTa pelIeHUs MaTEMAaTUYECKOH 3a1auH;

e IPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PEIICHUM 3a7a4H, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTD
HA OCHOBE HOBBIX 00CTOATENBCTB, HAWJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OICHUBATH COOTBETCTBHE pE3YyJIbTaTa JEATEIbHOCTH IMOCTaBICHHOW IENM U YCIOBHUSIM, OOBACHSTH MPUYUHBI
JOCTHKEHUSI UM HEIOCTHXKEHUS 1€, HaXOAUTh OIIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K koHiy oOydenus B 7 kiacce 00ydaromuics MOIyYUT CIEAYIOIUE TPEIMETHBIE PE3YIbTaThI:

Yuciia 1 BBIYMCTICHUS

BrInoniHsTh, coyeTast yCTHbIE M MUCbMEHHBIE MPUEMBI, apu(MeTHUEeCKUE AEUCTBUS C pallMOHATIBLHBIMU YHCIAMH.

HaxoauTh 3HaueHus1 YMCIOBBIX BBIPAXKEHUN, IPUMEHATh Pa3HOOOpa3HbIe CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAUCHUH
JTPOOHBIX BBIPXKEHUH, COIepKalX OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

IlepexonuTe OT OJHOM (OPMBI 3aIIUCH YHUCET K JIPYroi (IIpeoOpa3oBbIBATh JECATHUUHYIO Ap0Ob B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUYHYIO JIECSITUUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOYMBATH PALMOHAIIBHBIC YUCIIA.

OKpyTasTh YUCIIa.

BpInonHATE NPUKHUIKY U OLICHKY pe3yJibTaTa BBIYHUCICHUN, OLEHKY 3HAYEHUN YUCIIOBBIX BBIPAKECHUMN. BBINOIHATH
JEUCTBUSA CO CTENEHAMH C HATyPAJIbHBIMU MOKA3aTEISIMU.

[IpuMeHATh IPU3HAKU IETMMOCTH, PA3JIOKEHNE HA MHOKHUTEIIN HATYPAJIbHBIX YHACEIL.

Pemare npakTHKO-OpPMEHTHPOBAHHBIE 3aJ1a4d, CBS3AHHBIE C OTHOLICHWUEM BEJIMYHH, NPONOPLIUOHATBHOCTHIO
BEJINYMH, IPOLEHTAMH, WHTEPIPETUPOBATh pE3yJbTaThl PEIICHUS 3alad C Y4ETOM OIPAHMYEHMM, CBSI3aHHBIX CO
CBOMCTBAMM pacCMaTpUBAEMBIX OOBEKTOB.



AJiredpanyecKue BbIPaKEHHUS

Hcnonp3oBaTh anreOpanyecKkyl0 TEPMUHOJOTUIO U CUMBOJIUKY, IPUMEHATH €€ B IPOLIECCE OCBOEHMsI Y4eOHOTro
MaTepHaIa.

HaxonuTe 3HaueHus OyKBEHHBIX BBIPAXKEHUN MTPH 3aJaHHBIX 3HAYECHUAX IEPEMEHHBIX.

BoinonHsaTh NpeoOpa3oBaHus LENOT0 BHIPAXKEHHS] B MHOTOWIEH MPUBEICHUEM MOJOOHBIX CIaraéMblX, pACKPbITUEM
CKOOOK.

BbINONHATS YMHOXKEHHUE OJHOYJIEHA HA MHOTOWIEH M MHOTOYJIEHA Ha MHOTOYIEH, IPUMEHSATh GOpMYJIbl KBajapaTa
CyMMBI U KBaJpara pa3HOCTH.

OcCy1ecTBIATh pa3iokKeHUE MHOTOWIEHOB HA MHOYKUTEM C TOMOIIbIO BEIHECEHUS 32 CKOOKHM OOIIETr0 MHOXKHUTEIS,
IPYyHIMPOBKHU CIIAraeéMbIX, IPUMEHEHUS POPMYJIT COKPAILIEHHOTO YMHOKEHHUSL.

[IpumensaTh npeoOpa3oBaHKs MHOTOUYJIEHOB JIJIsl PEIICHHSI PA3JIMYHBIX 33]1a4 U3 MaTEMAaTUKH, CMEKHBIX IIPEIMETOB,
W3 pEaJIbHOM MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpaIbHBIMM IMOKA3aTEISIMU AJI IPeoOpa30BaHUsl BIPAXKECHUM.

YpaBHeHMs U HEPABEHCTBA

Pemars nuHelHBIE ypaBHEHHUs ¢ OJHOW NEPEMEHHOW, IPUMEHsS MpaBUia MEpexoAa OT UCXOJHOIO YPAaBHEHHUs K
paBHOCWIBHOMY eMy. [IpoBepATh, SIBIAETCA JIM YUCIO KOPHEM YPABHEHHS.

[IpumensaTh rpaduueckue METOIbl MPU PEIICHUH JIMHEWHBIX YPABHEHUN U UX CUCTEM.

[TonOupaTe IpUMeEpHI ap YUCEN, ABJIAIOIINXCS PELIEHUEM JIMHEMHOIO YPaBHEHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPJUHATHOM IJIOCKOCTH Ipa(vK JIMHEWHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMU, TOJIb3YSCh rpauKOM,
IIPUBOJUTH IIPUMEPHI PELICHUS YPABHEHHUS.

PemaTe cucTemsbl IByX JIMHEWHBIX YPaBHEHUN C ABYMs IEPEMEHHBIMU, B TOM YHCIIE Tpa(UUIECKH.

CocraBiATh W pemarh JIMHEWHOE YpaBHEHHWE WIM CHCTEMY JIMHEMHBIX YPABHEHUM IO YCIOBHIO 3aJayH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3ybTaT.

DyHKIUU

N300pakaTb Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbI, 3alIMCHIBATH YUCIOBBIE IPOMEKYTKU HA AIreOpanuyecKoM S3bIKE.



OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJAWHATaM, CTPOUTh T'padUKU JIMHEUHBIX (QYyHKIUH.
CrpouTtb rpaduk GyHKIUU y = [X|.

OnuckiBaTh ¢ MOMOIIbIO (DYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXKAY BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE,
LI€HA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIBLHOCTh, BpEMsl, 00bEM pabOTHI.

HaxonuTe 3HaueHre QyHKIMY 110 3HAYEHHUIO €€ apryMeHTa.

[Tonumate rpaduueckuit crnoco0 TMpeAcTaBIeHUs M aHaiu3a WHGOpMAIMM, H3BIEKATb M HHTEPIPETUPOBATH
uH(pOpMaIIO U3 TPAPUKOB PEATbHBIX MPOLECCOB U 3aBUCUMOCTEN.

K koHity oOyuenus B 8 kiacce 00ydaromuiics MoayyuT CIeAyIOUUe TPEeIMETHbIE PE3YIbTaThI:

Yucji1a ¥ BBIYMCICHUS

Hcnonp30BaTh HavyaJIbHBIE MPEACTABICHUS O MHOXECTBE ACHCTBUTENBHBIX YHCEN JJIA CPaBHEHMS, OKPYTJICHHUS U
BBIYUCIICHUH, N300paxaTh JeHCTBUTEIbHBIC YMCIIa TOYKAMHU HA KOOPAMHATHOM MPsIMOIA.

[IpumeHsATh TOHATHE apU(DMETHUECKOrO0 KBAJPATHOTO KOPHS, HAXOAUTh KBAJApPAaTHbIE KOPHHU, HCHOIB3YsS MpH
HEOOXOIUMOCTH KaJIbKYJISITOP, BBINOJIHATH NMPE0Opa30BaHMs BBIPAXKEHUM, COJIEPKAIIUX KBaJpaTHbIE KOPHU, UCIOJIb3Ys
CBONCTBA KOPHEN.

Hcrnonb3oBaTh 3amucu OOJIBIINX M MAJIBIX YUCEN C MOMOIIBIO AECATUYHBIX Ipo0eii u cteneHei yucina 10.

AJslredOpanyecKue BbIPAsKeHUsI

[IpuMeHATh TOHSATHE CTENEHU C LENbIM I10Ka3aTeJieM, BBINOJHATH MPeoOpa3oBaHUs BBIPAKEHUN, COJEPIKAIIUX
CTEICHH C LIEJIBIM [T0KA3aTEeIEM.

BBIONHATE TOXXIECTBEHHBIE MPEOOPa30BaHUS PALMOHAIBHBIX BBIPAKEHWH HAa OCHOBE MpABUI ACHCTBHIA Hax
MHOTOWICHAMH U aNTreOpandecKuMu JpOOsSMHU.

PacknaapiBaTh KBaapaTHBIN TPEXUIIEH HA MHOXKHUTEINH.

[TpumensTh npeoOpa3zoBaHUs BbIPAXXEHUM AJIs PEIICHUs pa3IMyYHbIX 3a/1a4 U3 MATEMaTUKH, CMEXHBIX IIPEIMETOB, U3
peanbHOM MPAKTHKU.

YpaBHeHUS U HEPABEHCTBA

Pemiare nuHelHbIE, KBaJpaTHbIE yYpAaBHEHHS W PALUOHAIbHBIC YPABHEHUS, CBOJSIIHMECS K HHUM, CUCTEMBI JBYX
YPaBHEHH C IBYMSI IEPEMEHHBIMH.



[IpoBONUTE NPOCTEHIINE WCCICAOBAHUS YPAaBHEHUW M CHUCTEM YPaBHEHHMM, B TOM YHUCIE C IIPUMEHECHUEM
rpadudecKkux MpeAcTaBiICHU (yCTaHABIUBATh, UMEET JIM YPaBHEHUE WM CHCTEMa YPaBHEHUHN PEIICHUS, €CITH UMEET, TO
CKOJIbKO, U MpoyYee).

[lepexoauTh OT ciioBeCHOU (OPMYJIMPOBKH 3adaud K €€ anreOpandecKod MOJEIH C TOMOIIBI0 COCTaBJICHUS
YPaBHEHUS WM CUCTEMbI YPABHEHUMN, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H MOJTYYEHHbBIA PE3yJIbTAaT.

[IprmeHsITh CBOKMCTBAa YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHU, PELIATh JIMHEHMHBIC HEPABEHCTBA C OJHOU
NEPEeMEHHOM M WX CHUCTEMbI, JaBaTh TPaPUUYECKYI0 WUIIOCTPAIMI0 MHOXXECTBA PEIICHUN HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUMH

[TornmaTh W WCHONB30BaTh (DYHKIIMOHAIBHBIE TIOHSATHS U S3BIK (TEPMHUHBI, CHUMBOJIMYECKHE OOO3HAYCHWUS),
ompeeNsITh 3HaueHue GyHKIUU 10 3HAYECHUIO apTyMEHTa, ONPEENsITh CBOMCTBA GYyHKIIUU 110 €€ rpaduKy.

CtpouTts rpaduKku dIeMeHTapHbIX (PyHKINN BUAA:

y=k/ix,y=x2,y=x3,y=x|,y= X, OIICHIBATH CBONCTBA UHCIOBON dbyHkIMu 1o e€ rpaduxy.

K xoHniry o0yuenus B 9 kiaacce oOy4aronIuiics MOJIyYUT CIETYIONIUE TPEAMETHBIE PE3YIbTATHI:

Yucii1a ¥ BBIYUCTICHUS

CpaBHUBATH U YHOPSIAOUYNBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

BoinonuaTe apudmMernueckue NEHCTBUS C pallMOHANIBHBIMU YHCIIAMH, COYETasi YCTHbIE M MUCHMEHHbBIE MPUEMBI,
BBITIOJIHATH BBIYUCIIEHUS C UPPALMOHAJIBHBIMU YU CIIAMU.

HaxoauTth 3HaY€HUs CTENEHEN C LEIbIMH MOKA3aTEISIMUA U KOPHEN, BBIUUCIISITh 3HAYCHUS] YUCIIOBBIX BBIPAKCHUMU.

OKpyIJISITh AEHCTBUTENIBHBIE YHCIIA, BHITIOIHATh PUKUAKY PE3YIbTATa BHIYUCICHUN, OLIEHKY YHUCIOBBIX BBIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHeiHbIE U KBaipaTHBIC YPaBHEHUS, YPABHEHUS, CBOIAIIUECS K HUM, MPOCTEUIINE TPOOHO-paliOHaTIbLHbIE
YpaBHEHHS.

PemaTe crucTeMsl IByX JTUHENHBIX YPABHEHUH C JIBYMS IEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJTHO
YPaBHEHUE HE SABJISICTCS JIMHEWHBIM.

Pemath TekcTOBBIE 3a7a4M aJreOpPaNvdecKUM CIIOCOOOM C MOMOIIBIO COCTaBJICHUsI YPAaBHEHHS WIIM CHUCTEMBI JABYX
YPaBHEHUI C IByMs IEPEMEHHBIMHU.



[IpoBOUTE NPOCTEHIINE HCCICAOBAHUSA YPABHEHUNW M CHUCTEM YPaBHEHUW, B TOM 4YHCIE C IPUMEHEHUEM
rpaduyecKkux MpeacTaBieHui (ycTaHABIMBaTh, UMEET JIM YpaBHEHHE WM CHCTEMa YPaBHEHHM pEIIeHUs, €CIIU UMEET, TO
CKOJIbKO, U MpoyYee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh pEIIEHUE HEPAaBEHCTB HA YHUCIOBOU
IIPSIMOM, 3aIIMCHIBATH PELIEHHUE C IOMOLIBIO CUMBOJIOB.

Pemare cuCTEMBI JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIME KBAaJApaTHOE HEPABEHCTBO,
n300paxkaTh pelIeHne CUCTEMbl HEPAaBEHCTB Ha YMCIIOBOM MPSAMOIL, 3aMChIBAaTh PELIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELICHUN PA3JIMYHBIX 3a1a4.

DyHKUNH

PacrioznaBath (yHKIMM U3Y4YeHHBIX BHIOB. I[loka3piBaTh CXEMaTHYECKH pACIONIOKEHHE Ha KOOPAUHATHON

miockocTH rpadukoB GYHKIMH Brga: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y =\x, y = |x|, B 3aBuCHMOCTH
OT 3HaYeHUH K0A()(PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpouth M M300pakaTh CXEMaTHYECKH TpadUKU KBaJIpaTUYHBIX (DYHKIMH, OMUCHIBATH CBOMCTBA KBaJPATUYHBIX
byHKIUH 110 UX rpaduKam.

Pacro3naBaTh kBagpaTHYHYO (HYHKIHIO TI0 GOpMYyIie, MPUBOIUTH IPUMEPHI KBaJAPATUIHBIX (DYHKIMH U3 pealbHON
KU3HU, (DU3UKHA, TECOMETPHUH.

YucsioBble MOCIEA0BATEIHLHOCTH H TPOrPecCuH

PacrioznaBaTh apuMETHIECKYIO U TEOMETPUIECKYIO TPOTPECCHH TPHU PA3HBIX CITOCO0axX 3aaHwsl.

BhITTOTHTE BRIYUCIICHHSI ¢ UCTIOIB30BaHUEM (DOPMYJT N-TO YjeHa apu(hMETHIECKON M TEOMETPUIECKON MPOTPECCHUH,
CYMMBI MIEPBBIX N YJICHOB.

M300pakaTh 4ICHBI TOCIICIOBATEIFHOCTH TOYKAMH Ha KOOPIUHATHOM TTOCKOCTH.

Pemate 3amauu, cBS3aHHBIC C YHCIOBBIMH TOCIICIOBATEIHPHOCTSIMH, B TOM YHCJIE 33J1a4yd W3 PeabHOM KU3HU (C
WCIIOJIb30BAaHUEM KATBKYJISATOPA, ITU(POBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuectBo 1yacoB DJIEeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Ne i/ Konrtpoasnbie | IIpakTHuyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcebl
1 Yucna u BeIuKCiieHUs. PalinonanbHbIe 75 1 bu6nmoreka 1IOK
yucia https://m.edsoo.ru/7415b90
bubmuorexa [JOK
2 1
2 ANreOpanTICCKHE BHIPAKCHH 7 https://m.edsoo.ru/7415b90
bu6mmoreka 1IOK
3 ¥ PaBHCHNS 1 HEPABEHCTBA 20 ! https://m.edsoo.ru/7415b90
bubmuorexa [JOK
4 Koopmunarst u rpadukn. Cynkum 24 ! https://m.edsoo.ru/7f415b90
bubnunoreka [IOK
> ToToperne i obobmerHe 6 I https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

Kosaun4yecTBo yacoB JIeKTPOHHbIE
No 11/t HaumeHoBaHMe pa3/iejioB U TeM Korponsmmie | Tpascrieckie (mudppoBbIe)
NMPOrpaMmbl Bcero o0pa3oBarTe/ibHbIE
padoTbI padoThbI pecypeni
1 Uucna n Beruncnenus. KBagpatHsle KOpHH 15 Etifs?/?rfeiiiifn?/ff A17af8
) Uucna u Berancaenus. CTEeHb ¢ 1eIbIM 7 but6mmoreka [IOK
[I0Ka3aTeJIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bu6nuoreka LIOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 | bu6muoreka [IOK
Anrebpandeckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHusa 1 HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [{IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCcTBa. CUCTEMBI 13 bu6mmoreka [TOK
YPaBHEHUU https://m.edsoo.ru/7f417af8
7 VYpaBHeHusa u HepaBeHcTBa. HepaBeHcTBa 12 1 bubnuoreka [{OK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

https://m.edsoo.ru/7f417af8

8 @yHkuuu. OCHOBHBIE OHATHS 5 E;Ii?/l;lrfeediif r(l?/17<f417af8

9 Oynkuun. YucaoBble GpyHKINN 9 Etiﬁ?/?rfeiliifr?/fﬂﬂa%

10 Hosopesie u 06obumese 6 o neisso LT
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

KosunyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM nudgpoBbie
Ne i/ P Konrtpoubnsie | IlpakTtuyeckue (1uubp )
NPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| Uwucna u Beruucienus. JlelicTBUTeNbHbIC 9 bu6mmoreka [JOK
yucia https://m.edsoo.ru/7419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnuoteka [{IOK
OJIHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 ) bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
Bbubnunoreka LIOK
4 .H 1 1
VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 6 hitps://m.cdsoo.ru/7f419d08
bubnmnoreka LIOK
5 o 1 1
YHKIIH 6 https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
6 YucnoBbIe HOCICA0BATEIILHOCTU 15 1 hitps://m.cdsoo.rw/7f419d08
7 [ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 but6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

ITOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Jara uu(ppoBbIe
Tema ypoka Konrpoabsnsie | IIpakTuyeckue
n/n Bcero U3yyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
1 [TonsiTHE PalIMOHAIIBLHOIO YKCIIa 1
) Apudmernueckue 1eHCTBUS C |
palroHaTbHBIMU YHUCIAMHU
3 Apudmernueckue 1eHCTBUS C 1
paloHaIbHBIMU YHUCIAMH
4 Apudmernueckre IeHCTBUS C 1
paloHaIbHBIMU YHUCIAMH
5 Apudmerrdeckue A1eHCTBUS C 1
paloHaIbHBIMU YHUCIAMH
6 ApudmMernueckue I1eUCTBUS C 1
paloHaIbHBIMU YHUCIAMHU
7 CpaBHeHHe, yHopsSA0YBaHUE I
paloHaIbHBIX YUCEI
g CpaBHeHHe, yHopsA0YMBaHUe 1
palMOHAIBHBIX YHUCEI
9 CpaBHeHMe, yopsI0UYMBaHNE 1
paroHaIbHBIX YUCEI
10 CreneHb ¢ HaTypaJbHBIM 1 bu6mmoreka [JOK
[OKa3areyieM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypaJIbHBIM 1 bubmuoteka [{OK



https://m.edsoo.ru/7f4211de

TOKa3aTeJIeM https://m.edsoo.ru/7f421382
12 CremneHb ¢ HaTypaJIbHBIM bubmmoreka [TOK
IoKa3areyieM https://m.edsoo.ru/7f42154e
13 CremneHb ¢ HaTypaJIbHBIM bubmmoreka [JOK
IOKa3areyieM https://m.edsoo.ru/7f4218be
14 CremneHb ¢ HaTypaJIbHBIM
MoKa3aTresiem
5 Pemenrie OCHOBHBIX 3a/1a4 Ha JpooOH,
MPOLICHTHI U3 PeaTbHOM MPAKTUKU
16 Pemenrie 0OCHOBHBIX 3a/1a4 Ha JpooOH,
MPOLIEHTHI U3 PeaIbHOUN MPAKTUKU
1 Pemmenre 0CHOBHBIX 3a/1a4 Ha Jpo0OH,
/ MIPOLICHTHI U3 PEaTbHOM MPAKTUKU
18 Pemenrie OCHOBHBIX 3a/1a4 Ha ApooH,
MIPOLICHTHI U3 PEaTbHOM MPAKTUKU
19 [Ipu3Haky AeMUMOCTH, PA3I0KEHUS
Ha MHO>KHUTEJIA HaTyPAJIbHBIX YUCEIl
20 [Ipu3Haky AenUMOCTH, Pa3I0KEHUS
Ha MHO>KHUTEJIA HaTyPAJIbHbBIX YUCEIl
21 Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHast MPONOPLUOHAIBHOCTH
” Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHast MPONOPIIMOHATBHOCTH
” Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHast MPONOPLUOHAIBHOCTH
4 Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIIMOHATBHOCTH
25 KoHTponbHas paboTta 1mo teme



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382

"PamnonanpHbIe yncia'

26 byKBeHHBIE BBIpaKECHHUS bubmorexa LIOK
https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 Dopmyibl
29 [lepemennsle. JlonycTrmble 3HAaUEHUS
MEPEMEHHBIX
[TpeoOpa3oBanue OyKBEHHBIX
30 BLI:pamiHm‘/i, paCKpZITI/Ie CKOOOK 1 Bubmorexa LOK
https://m.edsoo.ru/7f41fafa
MpUBeIeHNE TTOJOOHBIX ClIaraeMbIX
[TpeoOpa3oBanne OyKBEHHBIX
31 Bblzpa)KI;HHﬁ, paCKpZITI/Ie CKOOOK 1 bubmorexa LOK
https://m.edsoo.ru/7f41£d70
MpUBeIeHNE TTOJOOHBIX ClIaraeMbIX
[Tpeobpa3oBanre OYKBEHHBIX
32 BBIpa)XEHUI, paCKpbITHE CKOOOK U
MpUBeIeHNE TTOJOOHBIX ClIaraeMbIX
[TpeoOpazoBaHre OYKBEHHBIX
33 BBIp)XEHUI, paCKpBITHE CKOOOK U
MpHUBeIeHNE TOJOOHBIX CIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bu6mmoreka [JOK
IoKa3areyieM https://m.edsoo.ru/7f421382
15 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnmoreka [IOK
[OKa3areyieM https://m.edsoo.ru/7f42154¢
16 CBoiicTBa CTENEHHU C HATYpPaJIbHbIM bu6nuoreka [IOK
[OKa3areyieM https://m.edsoo.ru/7f4218be
37 MHorouseHsl bubmmorexa [IOK
https://m.edsoo.ru/7142276¢
38 MHOro4J1IeHbI bu6mmoreka [JOK



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41feec

https://m.edsoo.ru/7f422930

39 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOTO4JICHOB https://m.edsoo.ru/7f422cc8
A1 CrnoxeHre, BBIYMUTAaHUE, YMHOKESHUE bu6mmorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
4 CnoxeHue, BBIUUTAaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOT'O4JIEHOB https://m.edsoo.ru/7f423182
143 dopMyIbl COKPAIEHHOTO bubmmoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f42432a
44 dopMyIbl COKpPaAIIEHHOTO bubmmoreka [JOK
YMHOXKEHUSA https://m.edsoo.ru/7f42464a
45 ®opMyJibl COKPAILIEHHOTO bu6nuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f424c12
46 @opMyIIBI COKPAIIEHHOTO bubnuoreka [IOK
YMHOXKEHUSA https://m.edsoo.ru/7f424£d2
47 @opMyIIBI COKPAIIEHHOTO bu6nuoreka [HOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0
43 Pasnoxenrne MHOTOWIECHOB Ha bubmuoreka [IOK
MHOKHUTEITN https://m.edsoo.ru/7f423312
49 PasnoxeHrne MHOTOWICHOB Ha but6mmoreka [IOK
MHOKUTEIN https://m.edsoo.ru/7f4237fe
50 Pasnoxenrne MHOTOWIECHOB Ha bubnuoteka [{OK
MHOKHUTEIIN https://m.edsoo.ru/7f4239de
51 Pasnoxenne MHOTOWICHOB Ha
MHOHUTETN
52 KonTponbhas paboTa no teme



https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422930

"Anredpanyeckue BbIpakeHus"

YpaBHeHue, IpaBuia

53 npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUM
JIuneliHoe ypaBHEHME C OAHOU
54 IIEPEMEHHOM, pEeLICHUE JIMHEMHBIX
ypaBHEHUI
JInHeitHOEe ypaBHEHHE C OJHOMN
55 HepeMeHHO}I;II,) peuieHue JIHI[HeI?IHHx Bubmmorexa LOK
. https://m.edsoo.ru/71420482
YpaBHEHHI
JInHeitHOE ypaBHEHHE C OTHOU
56 MePEMEHHOM, pelIeHUE JTMHEHHBIX
ypaBHEHUI
57 Pemrenue 3amad ¢ moMome0 bubmuoreka [{OK
YPaBHEHHU https://m.edsoo.ru/7f42064e
58 Pemrenue 3amad ¢ moMome0 bubmuoreka [IOK
YPaBHEHHU https://m.edsoo.ru/7f420806
59 Pemenwne 3agay ¢ moMoIpio bubmuoteka [IOK
ypaBHEHUI https://m.edsoo.ru/7f4209a0
60 Pemenne 3agay ¢ moMoIpbio bubmuoreka [IOK
YPaBHEHHU https://m.edsoo.ru/7f420e6e
61 JIvHeitHoe ypaBHEHHE C IBYMS bu6mmoreka [HOK
MIEPEMEHHBIMH U ero Tpaduk https://m.edsoo.ru/7f427¢32
& JIunelinoe ypaBHEHHE C IBYyMs bu6nuoreka [IOK
MepEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427¢8a
63 Cucrema 1ByX JUHEHHBIX YPAaBHEHHUN bubnuoreka [IOK
C IBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JUHEMHBIX YpaBHEHUM



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420482

C AByMs IICPEMCHHBIMU

Cucrema 1ByX JUHEHHBIX YpaBHEHUN

65 C IByMs1 IEPEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YpaBHEHUN
C IBYyMs1 IEPEMEHHBIMU
67 Pemenue cuctem ypaBHeHU bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cuctem ypaBHeHUi bubmmorexa [IOK
https://m.edsoo.ru/7142865a
69 Pemenue cuctem ypaBHeHUi bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cuctem ypaBHeHuUi
71 Pemenue cucrem ypaBHeHUi
7 KoHTponbHas pabota 1o Teme bu6mmoreka [JOK
"JIuHeitHble ypaBHEHHUS " https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha psAMoOi bubmmorexa [IOK
https://m.edsoo.ru/7f41de76
74 HucnoBbie TPOMEKYTKH bubmorexa [OK
https://m.edsoo.ru/7f41dff2
75 HucnoBble IPOMEKYTKH
76 PaccrosiHue Mex 1y AByMs TOUKaMH
KOOPJIMHATHOM IIPSAMOM
77 PaccrosiHue Mexay AByMs TOUKaMH
KOOPJMHATHOM IIPSMOM
73 IIpssMoyrosbHas cucTeMa KOOpAUHAT bubnuoreka [HOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41e16e
79 [TpsimoyronbHas cucteMa KOOpAUHAT bub6mmoreka [IOK

Ha IIJIOCKOCTH

https://m.edsoo.ru/7{41e42a



https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4284de

20 [Tpumeps! rpauKoB, 3aJTaHHBIX bubmuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpauKoB, 3a1laHHBIX bubnuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
%) [Tpumeps! rpadukoB, 3a1aHHBIX
dbopmynamu
23 Yrenue rpauKoB peabHbIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
%4 Yrenue rpauKoB peabHBIX
3aBUCUMOCTEMN
bubnuoreka [IOK
8 Honsrue pymicum https://m.edsos_.[ru/7f4lef06
86 I'paduk pyHKIUN
. . bubmuoreka [IOK
87 Cpoficrea dymktii https://m.edso;_.[ru/7f41f078
. . bu6mmoreka [JOK
88 CroiicTsa dyHKIMid https://m.edsofru/7f41f1fe
. bubnmoreka [IOK
89 Jluneitnas dyHKuus https://m.edsofru/7f427282
. bu6mmoreka [JOK
20 Jluneitnas dyHKuus https://m.edsofru/7f427412
91 [TocTpoenue rpaduka TUHEHHON bu6mmoreka [IOK
byHKIIH https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka TUHEHHON
byHKIIUH
93 I'paduk pynkunu y =[x|
94 I'paduk pynkuuu y =[x|
95 KoHTponbHas pabota 1mo teme bubmuoteka [IOK



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41e8a8

"Koopaunats! u rpadpuku. OyHKIMN"
/ Beepoccuiickast mpoBepoyHast
pabora

https://m.edsoo.ru/7f41£50a

HToroBas KOHTpOJIbHAs paboTa / bubnuoreka [IOK
96 . 1
Bcepoccuiickas npoBepouHast pabota https://m.edsoo.ru/7429c6c
[ToBTOpEHNE OCHOBHBIX MOHATHI U
97 METOJIOB Kypca 7 Kiacca, 006001ieHue 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
98 METONOB Kypca 7 kiracca, 000011eHne 1 Bubmiorexa LIOK
o P ’ https://m.edsoo.ru/7f429132
3HAHUHI
[ToBTOpEHNE OCHOBHBIX ITOHATHI U
99 METO cl)DB Kypca 7 kiacca, 00001eHue 1 Bubmiorexa [JOK
ﬂ\, P ’ B https://m.edsoo.ru/7f42a0e0
3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
100 METOJIOB Kypca 7 Kiacca, 00001meHue 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
101 METOIOB Kypca 7 Kiracca, 0000IIeHIE 1 Bubmaorexa LOK
I[U P ’ B https://m.edsoo.ru/7f42a27a
3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
102 METOIOB Kypca 7 Kiracca, 0000IeHIE 1 Bubmaorexa LOK
I[U P ’ B https://m.edsoo.ru/7f42a900
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 02

[TPO'PAMME



https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f41f50a

8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kourposbnbie | IIpakTnyeckue A p
n/n Bcero u3yyeHusi | o0pa3zoBaTe/bHbIE
padoThI padoThI
pecypcsl
1 KBanpatHoiii kopeHb U3 4ncia 1 bubnmotexa LOK
P p https://m.edsoo.ru/7f42d452
2 ITousTre 06 MpparMOHAIBEHOM YHUCIIE 1 bubmorexa HOK
PP https://m.edsoo.ru/7f42eaaa
3 JlecsTHUHbIE TPUOIMKEHUS 1
HPPALMOHATIBHBIX YUCET
4 JlecsiTuuHbIe IPUOTMKECHUS |
VPPALMOHATIBHBIX YUCEN
JlelicTBUTENbHBIC YUCIIA 1
CpaBHeHME 1eWCTBUTEIIbHBIX YHCET 1
CpaBHEHHE IEHCTBUTEIIBHBIX YHCEIT 1
2 Apudmernueckuil KBaJpaTHbIHI 1
KOPEHb
9 VYpaBHeHue BUJA X* = a 1
10 CaoiicTBa apuPMETHICCKUX 1 bubnnorexa [IOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CaoiicTBa apuPpMETHIECKUX 1 bu6muoreka [IOK
KBaJPaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
[Ipeobpa3oBanre YHCIOBBIX
12 BBIPAXXCHUI, COAEPIKAINX 1 bubamorexa [OK
P > CONCPAAT https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
13 [TpeobOpazoBaHKe YHUCITOBBIX 1 bubmuoreka [{OK



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452

BBIPAYKEHHI, COJIEPKALLUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[IpeoOpa3oBaHUe YHCITOBBIX

14 BBIPAYKECHHI, COJIEPKAIIUX bubmorexa LHOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[Ipeobpa3oBaHre YHCTOBBIX
15 BBIPAYKEHU, COJIEpIKALIUX Bubmorexa IIOK
https://m.edsoo.ru/7f42¢262
KBaJpaTHBIC KOPHU
16 CrelneHns ¢ IEILIM ITOKa3aTeIeM buGnnorexa LIOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3alIUCh YUCIIA.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTAPHBIX YaCTHUIL 10 bubmmoreka [JOK
KOCMHUYECKHX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIILHOCTH TIPOIIECCOB B
OKpYKaroIIeM Mupe
18 CBoiicTBa CTENEHH C LIEJIBIM bubmnorexa [JOK
IOKAa3aTeyeM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHH C LIEJIBIM bubmuorexa [IOK
MOKa3aTeyeM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C LIEJIBIM bubmnorexa [JOK
IOKa3aTeyeM https://m.edsoo.ru/7435648
21 CBoiicTBa CTENEHU C LIEJIBIM bu6mmoreka [JOK
MOKa3aTeyiemM https://m.edsoo.ru/7f43599a
” CBoiicTBa CTENEHU C LIEJIBIM bubnuoreka [JOK
TOKAa3aTeeM https://m.edsoo.ru/7f435ed6
23 KBagparsslii TpExdiieH
24 KBanpaTHslii TpéxuseH



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42ded4

’5 Pa3noxeHne kBaJpaTHOTO Bubmmorexa [LIOK
TpEXWICHA HA MHOKUTEIN https://m.edsoo.ru/742£d38
% Pa3noxeHne kBagpaTHOrO bu6muoreka [LIOK
TpEXUIEHA HA MHOXKUTEIU https://m.edsoo.ru/7f42£d38
KonrponsHas padora no remam
27 "KBanpatHsle kopHU. CTEneHHU. bubmmorexa LOK
KpanpaTibiii Tpexen” https://m.edsoo.ru/7f42ec80
bubmuorexa [IOK
28 Aurebpanieckas Apobh https://m.edsofru/7f430382
JlommycTrMbIe 3HAYCHUS
29 MEPEMEHHBIX, BXOJAIINX B
anreOpanvecKue BEIPAKCHHS
JlommycTrMbIe 3HAYEHUS
30 MIEPEMEHHBIX, BXOAIINX B
anreOpanvecKue BEIPAKCHHS
31 OCHOBHOE CBOMCTBO bubnunoreka LIOK
anredpanveckon qpoou https://m.edsoo.ru/7f4308¢6
N bubmuorexa [IOK
32 Coxparenne apooeii https://m.edsos_.lru/7f430a8a
bubmuorexa [IOK
33 Coxpamenne apoGeit https://m.edsofru/7f430f44
. bubnuorexa [IOK
34 Coxparenne apooeii https://m.edsos_.lru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bubnunoreka LIOK
U JICJICHHE alreOpandecKkux Apooeit https://m.edsoo.ru/7f43128¢c
36 CrnoxeHue, BBIYUTaHNUE, YMHOKCHHE bubnunoreka LIOK
U JIelIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315c0
37 CnoxxeHue, BBIYUTAHUE, YMHOKECHHUE bubnunoreka LIOK



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38

U JIeJIeHUE anreOpandeckux qpooeit

https://m.edsoo.ru/7f4318c2

CJIO)KCHI/IG, BbIYUTAHUC, YMHOXCHUC

bubnnorexa [JOK

38
U JIeTieHUe anreOpandeckux Ipooeit https://m.edsoo.ru/7f431a20
IIpeoOpa3oBaHue BEIpAKCHUM,
39 cop e >II<)a uX anred gﬂqecme bubmmorexa [IOK
Jleprall p https://m.edsoo.ru/7f43259¢
Ipoou
IIpeoOpa3zoBaHKe BEIpAXKCHUM,
40 cop e >II<)a uX anred gnqecxne bubmmorexa LOK
Jeprall p https://m.edsoo.ru/7f432736
npodu
[IpeoOpa3oBanue BEIpaKCHUH,
41 cop e >1F<)a ux anred znqecxne bubmorexa [IOK
Aepramt p https://m.edsoo.ru/7432736
Ipoou
0 Konrponbnas padora no teme bubmuoreka LIOK
"Anrebpanyeckas 1pooOp" https://m.edsoo.ru/7f431d36
bubnunoreka LIOK
4 K
3 BA/IPATHOC ypaBHeHHe https://m.edsoo.ru/7f42eela
44 HemnosHoe kBapaTHOE ypaBHEHUE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHHE bubmorexa HOK
P yp https://m.edsoo.ru/7f42eela
46 dopmyiia KOpHEN KBaIpaTHOTO bubnnorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f42£158
47 dopMya KOpHEH KBaIPaTHOTO bubnmnorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f421316
43 dopmyiia KOpHEN KBaIpaTHOTO bubnnorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
bub K
49 Teopema Buera noamorexa IO

https://m.edsoo.ru/7f42{ef0



https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f4318c2

bubmuoreka [{OK

50 Teopema Bitera https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHUH, CBOAAIIUXCS K bubmuoreka [IOK
KBaJPATHBIM https://m.edsoo.ru/7f43¢542
5 Pemenue ypaBHeHUH, CBOAAIIUXCA K Bubmmorexa [LIOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme apoOHO- Bbu6muoreka [LIOK
panyoHalIbHbIE YPAaBHEHUA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue apoOHO- bu6mmoreka LIOK
palMOHAIIBHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemienne TeKCTOBBIX 3a/1a4 C bubnunoreka LIOK
IIOMOILIBIO KBAIPATHBIX YPaBHEHUN https://m.edsoo.ru/7f42£75¢
56 Pemienne TeKCTOBBIX 3a/1a4 C bubnunoreka LIOK
MOMOIUIBIO KBaJpaTHBIX YpaBHEHUM https://m.edsoo.ru/7{42{8f6
57 KonTponbhas pabota mo teme bubmuoreka [LIOK
"KBanpaTtHble ypaBHEeHuUs" https://m.edsoo.ru/7f430112
JInneniHOE ypaBHEHUE C IBYMs
58 MepeMEHHBIMH, €T0 TpaduK,
IIpUMEpHI PEIICHNs] YpaBHEHUN B
LEJBIX YUCIIaxX
JInneniHOE ypaBHEHUE C IBYMs
59 MepeMEHHBIMH, €T0 TpaduK,
IIpUMEpHI PEIICHNS YpaBHEHUN B
LEJIBIX YUCIIaX
JInneniHOE ypaBHEHUE C IBYMs
60 NepPEMEHHBIMH, €T0 rpaduk,

MIPUMEPHI pEeIIeHUs] YpaBHEHUH B
LIEJIBIX YUCIIax



https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f430076

61

Pemrenne cucreM qByX JIMHEHHBIX
YpPaBHEHUH C JBYyMS IEPEMEHHBIMU

62

Pemenue cucrem 1ByX JIMHENHBIX
YPaBHEHUH C IByMsI IEpEMEHHBIMU

63

Pelrenue cucreM AByX JIMHEHHBIX
YPAaBHEHUH C ABYMs IIEPEMEHHBIMU

64

[Ipumepsl perieHus cucreM
HEJIMHEHHBIX YPAaBHEHUN C ABYMS
MIEpEMEHHBIMU

65

IIpumepsl perieHus cucTeM
HEJIMHEUHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

66

I'paduueckas HHTEpIIpETALIUS
YPaBHEHUS C IBYMsI IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

bu6nunoreka LIOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas HHTEpIIpETALIUS
YPaBHEHUS C IBYMs IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

bu6nunoreka LIOK
https://m.edsoo.ru/7f43d6d6

68

Perienne TeKCTOBBIX 3a4a4 €
IIOMOIIBIO CHUCTEM ypaBHeHI/Iﬁ

69

Pemenue TeKCTOBBIX 337124 C
IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

70

Pemennie TekcTOBBIX 337124 €
IMOMOIIBIO CUCTEM YpPaBHEHUI

71

UwucioBble HEPABEHCTBA U UX
CBOMCTBA



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

YucnaoBbie HCPAaBCHCTBA U UX

72 .
CBOWCTBa
73 HepaBeHcTBO ¢ 01HOM IEpeMEHHOI
74 JIuHeWHbIE HEPAaBEHCTBA C OAHON bubmuoreka LIOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIuneliHble HEpABEHCTBA C OJJHOM bubnnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c¢840
76 JIuHeiiHble HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX pElICHUE
77 CucreMbl TMHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
OJIHOUM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEVHBIX HEPABEHCTB C bubmuoreka LIOK
OJIHOM IIEPEMEHHON U UX PEILLECHUE https://m.edsoo.ru/7f42cd2¢c
79 CucTeMbl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILECHUE
N3o0pakeHue penieHns TMHEHHOTO
but6mmoreka [JOK
80 HEpPABEHCTBA U UX CUCTEM HA
. . https://m.edsoo.ru/7f42c9¢4
YUCJIOBOU MPSIMOit
N3o0pakeHue penieHus TMHEHHOTO
but6mmoreka [JOK
81 HEpPABEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9¢4
YHCIIOBOU MPSMOIA
KontponbHas pabota mo temam
82 "HepaBenctBa. CucteMbl
ypaBHEHHI"
bu6muoreka [IOK
83 [Tonsitue hyHKIMN 1
https://m.edsoo.ru/7f433¢c12
24 OO6acth ornpeiesieHuss © MHOXECTBO bu6muoreka [IOK

3HaYeHU PYHKIUH

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c692

85

Crioco6rl 3a1anust QyHKIUN

86 I'padux GyHKIMN
%7 CaoiicTBa yHKLINH, UX
oToOpakeHHe Ha Tpaduke
28 UreHue u moCcTpoeHue rpauKoB
byHKIMN
29 [Tpumepst rpaduKoB QyHKIIHIA,
OTPaXKaIOIINX PeabHBIE TIPOIIECCHI
DYHKINN, OMIMCHIBAIOIIUE TIPSIMYIO 1
90 06y aTi 10 TIPOIIO I/I:Il{aJ'IBHpHe ’ bubmorexa HOK
paTHy p pH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpapuKu
91 I'nnepbona
but6mmoreka [JOK
92 r 0
mrephosa https://m.edsoo.ru/7f4343¢2
but6mmoreka [JOK
93 r =x?
pauic yrKim y = X https://m.edsoo.ru/7f434572
OyHKIIMN y =X, y = X3, y =YX, y =
94 |x|}']r a@ntjecxoey GHIGHZIG ’ bubmmorexa [OK
> TPadH P } hitps:/m.cdsoo.ru/7f434d38
YPaBHCHHI U CCTEM ypaBHECHUI
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
METOJIOB KypCOB 7 1 8 KJIaCCOB,
95 060621 eHI/IZI;HaHI/H?I / bubmmorexa [IOK
Hl . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepouHas
pabora
Wrorosas koHTpoNbHas paboTa /
96 Bceepocculickas npoepoyHas bubmmorexa [OK
P POSED https://m.edsoo.ru/7f434ebd
pabota
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434bbc

METOJI0B KypcOB 7 U 8 KJIacCOB,
0000111eH1e 3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bub6mmoreka 1IOK

98 7ul 1
METONOB KypeoB E/I KIAceoB, https://m.edsoo.ru/7f43736¢c
000011IeHHEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
99 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmorexa IIOK
FOB KYP . ’ https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
100 METOIOB KYpCOB 7 U & KjIacCOB 1 Bubmiorexa IIOK
FOB KYP . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUN
IToBTOpEHNE OCHOBHBIX MOHATHH U
101 METO, (I))B KypcoB 7 U 8 KJ1acCOB 1 buGnnorexa LIOK
A yp . ’ https://m.edsoo.ru/7f436b88
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
102 METOJOB KypcoB 7 U 8 KJIaCCOB 1 bubmorexa LIOK
A M . ’ https://m.edsoo.ru/7f437858
0000111eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 02

I[TPOT'PAMME



https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f43736c

9 KVIACC

n/n

Tema ypoka

KoandyecTBO 4acos

KoHTtpoJsbHbIe

Bcero
padoThbI

IIpakTHyeckue
padoTsI

Jara
HU3yYeHHUs

JIeKTPOHHbIE
ungposbie
oOpa3zoBare/ibHbIe

pecypcsbl

PanyonanbeHbIE YKCIIa, UPPALUOHAIIBHBIC
yKclla, KOHEUHbIE U OECKOHEUHbBIE
JIeCSTUYHbIE TpooU

MHokecTBO NeHCTBUTEILHBIX UHCEIT,
JNEUCTBUTEIILHBIC YHClIa KaK
OECKOHEUYHBIE JECSITHYHBIE TPOOH

BzanMHO 0gHO3HAYHOE COOTBETCTBHE
MEK]ly MHOYKECTBOM JEHCTBUTEIBHBIX
qrcea U MHOKECTBOM TOYECK
KOOPAWHATHOW MPAMOU

CpaBHeHUE NEHCTBUTENBHBIX YHCET,
apudmeTHuecKkue ACUCTBHS C
JICHCTBUTEIILHBIMU YHCIIAMU

HpI/I6J'II/I)KéHHOC 3HaA4YCHUEC BCIIMYHUHBI,
TOYHOCTD HpI/I6J'II/I)KeHI/IH

OkpyriieHue yucen

OkpyriieHue yucen

[Ipukuaka v OLleHKA pe3yJIbTaTOB
BBIYMCIIEHUN

[Ipukuaka v OlIeHKA pe3yJIbTaTOB
BBIYUCJIEHUN




JIuneiinoe ypaBHeHue. Pemenne

but6mmorex [JOK

10
YpPaBHEHUH, CBOJAIINUXCS K TUHEUHBIM https://m.edsoo.ru/7f43bf66
1 JIuneitHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIINXCS K TUHEUHBIM
12 KBagparnoe ypaBHenue. Pemenue bubmuoreka [IOK
YPaBHEHUH, CBOASAIIMXCA K KBaIpaTHBIM https://m.edsoo.ru/7f43c542
13 KBagparnoe ypaBHenue. Pemenue bu6mmoreka [IOK
YPaBHEHUH, CBOJIAIINXCS K KBaIPaTHBIM https://m.edsoo.ru/7f43¢c542
14 bukBaspaTHbIe ypaBHEHHUS Bubmroreia LIOK
AIPATHRIE YP https://m.edsoo.ru/7f43¢3d0
15 bukBapaTHbIe ypaBHEHHUS bubamorexa HOK
AP P https://m.edsoo.ru/7f43c¢3d0
[Ipumepsl penieHus: ypaBHEHUN TPEThER
16 Y 4eTBEPTOMN CTENEHEN Pa3I0KEeHUEM Ha
MHOXHUTEIH
[Ipumepsl perieHns ypaBHEHUI TPEThE
17 Y 4eTBEPTOM CTEIEHEH Pa3I0KEHUEM Ha
MHOXHTEIH
13 Pemenne npoOHO-paliMoHaNIbHbBIX bubnuoreka [IOK
YPaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemienue 1po6HO-paliMoOHaIBHBIX bubmuoreka [IOK
YPaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pewrenne TeKCTOBBIX 3a1a4
areOpanyeckuM METOI0M
)1 Pemenue TekcToBBIX 3a7a4
areOpanyeckuM METOI0M
22 Perrenne TekCTOBBIX 3a1a4



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43bf66

aﬂre6paI/I‘{eCKI/IM MCTOAOM

KonTponbhas padota no teme

23 " " ot
YpaBHEHUsI C OJHOU ITIEPEMEHHOMN
4 YpaBHEeHUE C BYMS IEPEMEHHBIMU U bu6muoreka [IOK
ero rpauk https://m.edsoo.ru/7f43d0b4
’5 VYpaBHeHUE ¢ IByMsI IEPEMEHHBIMHU U bu6mmoreka [JOK
ero rpaguk https://m.edsoo.ru/7f43d0b4
26 Cucrema ByX JIMHEIHBIX YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU U €€ pEIlICHUE
7 Cucrema ByX JIMHEHHBIX YpaBHEHHH ¢
JBYyMsI IEPEMEHHBIMU U €€ pelleHne
73 Cucrema 1ByX JIMHEHHBIX YPaBHEHUH ¢
JByMsI IEPEMEHHBIMU U €€ PEILICHUE
79 Cucrema IByX JIMHEHHBIX YPABHEHHI C
JIBYMsI [IEPEMEHHBIMU U €€ pelleHne
Pemenue cuctem AByX ypaBHEHHM, OJHO
30 U3 KOTOPBIX HHHCfIHZe,};pI[pyFOG — bubmmorexa LOK
. https://m.edsoo.ru/7f43d23a
BTOPOI CTENEHU
Pemenue cucrem AByX ypaBHEHHUI, OJTHO
31 U3 KOTOPBIX HHHeﬁHZe,};lepyFOe — Bubmmorexa LIOK
. https://m.edsoo.ru/7f43d55a
BTOPOI CTENEHU
Pemenue cucrem 1ByX ypaBHEHM, OJJHO
32 13 KOTOPBIX JIMHEMHOE, a APyroe —
BTOPOM CTEMEHU
Pemienue cucrtem AByX ypaBHEHUM, OJHO
33 13 KOTOPBIX JTUHEWHOE, a IPYyroe —

BTOPOM CTENEHU



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

['padmueckas HHTEpIPETALIUS CUCTEMBI

34 YpaBHEHUH C IBYMs IE€PEMEHHBIMU
35 Pemrenne TeKCTOBBIX 33124
anredpandeckuM crnocodom
36 Pemrenne TeKCTOBBIX 3a1a4
anreOpanyeckuM crnocobom
37 KonTponbHas padota no teme
"CucreMsl ypaBHEHUN"
38 YuciioBbIE HEPABEHCTBA U X CBOWCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa [IOK
https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEpaBEHCTBA C OJTHOM bubmmoreka [{OK
MIEPEMEHHOMN U UX PEILICHUE https://m.edsoo.ru/7f43af08
A1 JIuHeliHbIE HEPABEHCTBA C OJHOMN bubnuoreka [IOK
MIEPEMEHHOMN U UX PEILIECHUE https://m.edsoo.ru/743af08
0 JIuHeliHbIE HEPABEHCTBA C OJHOMN Bu6muoreka [LIOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHUE
44 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHUE
45 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHUE
16 KBaznpaTHble HEpaBEHCTBA U UX Bbu6mmorexa [LIOK
peleHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEeHCTBA U UX bubmuoreka [LIOK

pPCLICHUC

https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43ad5a

KBaJIpaTHI)Ie HCPAaBCHCTBA U UX

but6mmoreka [JOK

48 peuenue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHbie HEpaBeHCTBA U UX
pemenne
50 KBagpaTHbIie HEpaBeHCTBA U UX
peleHue
I'paduueckas naTeppeTanus
51 ng;.bBeHCTB 5 CI/ICTSMpHepaBeHCTB c bubamorexa [HOK
https://m.edsoo.ru/7f43b098
JIBYMsI IEpEMEHHBIMU
I'padmueckas unrepnperanus
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMSI IEPEMEHHBIMU
53 KonrtponbHas pabora o Teme
"HepaBencrpa"
54 KBanparuunas ¢pynkuus, e€ rpapux u Bbu6mumorexa [LIOK
CBOUCTBA https://m.edsoo.ru/7f4396c6
55 KBanpatuunas QyHkuus, e€ rpapuk u bu6nuoreka LIOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBaaparnunas GyHkmus, e€ rpaduk u bu6mmoreka [IOK
CBOMCTBA https://m.edsoo.ru/7t4399b4
57 [Tapa6oma, KOOpAUHATHI BEPITHHBI bubnmnorexa [JOK
napaboJibl, 0Cb CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f439eb4
58 [TapaGona, KOOPAUHATHI BEPIIMHbI bu6mmoreka [IOK
napaboJibl, 0Cb CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOpAUHATHI BEPIIMHbI bu6muoreka [IOK
napaboJIbl, OCh CAMMETPHUH TapaldoIThl https://m.edsoo.ru/7f43alac
60 [Tapa6oma, KOOpAUHATHI BEPITHHBI bu6mmoreka [IOK



https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b5a2

napaboJibl, OCb CAMMETPUU NapadOIIbI

https://m.edsoo.ru/7f43a3le

[Tapabosa, KOOpAMHATHI BEPITHHBI

but6mmoreka [IOK

ol napaboIIbl, 0Cb CAMMETPHH NTapaboIIbl https://m.edsoo.ru/7f43a526
6 [TapaGona, KOOpAWHATHI BEPIIMHBI
napaboIIbl, 0Cb CAMMETPHU NapadoIIbl
63 I'paduku pynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
64 I'paduxu ynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
65 I'paduku pynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkumit: y =kx, y =kx + b,
y=k/x, y=X3, y=vX, y=[X|
67 I'paduxu pynkumit: y =kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[X|
68 I'paduku pynkumit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
69 KonrtponbHast pabora o Teme bubmuoreka [LIOK
"OyHKun" https://m.edsoo.ru/7f43ab84
70 [ToHsATHE YHCIOBOM bubmuorexa [IOK
[IOCJIEI0BATEILHOCTU https://m.edsoo.ru/7f43e6¢c6
3a/laHue MOCIe10BaTEIbHOCTH BuGmiorexa LIOK
71 PEKyppeHTHOH GopmyInoil u hopmyroi
https://m.edsoo.ru/7f43ebda
N-ro 4ieHa
7 Apudmernueckas u reoMeTpudecKas bubmuoreka [LIOK
MpOIrpeccuut https://m.edsoo.ru/7f43ed7¢
73 ApudmeTndeckasi U TeOMeTpHUIeCcKast bubnmnorexa [JOK



https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a31e

porpeccun

https://m.edsoo.ru/7f43{3b4

@opMyJIbl N-T0 YieHa apuPMeTHIECKOi

but6mmoreka [IOK

74 Y T€OMETPUYECKON ITPOrPECCUil, CyMMBI
P porp e https://m.edsoo.ru/7f4358a
NEPBBIX N YICHOB
@opMyItbl n-To YieHa apuPMeTUIECKON
75 U TEOMETPUYECKOU MIPOTrPECCUM, CyMMBI bubmorexa TIOK
el https://m.edsoo.ru/7f43ef2¢
IIEPBBIX N YJIECHOB
@®opMyJibl N-ro YieHa apupMeTHIecKon
76 Y TEOMETPUYECKON MTPOTPECCUM, CYyMMBI bubmorexa TIOK
el https://m.edsoo.ru/7f43f0c6
IEPBBIX N YJICHOB
@®opMyJibl N-To YieHa apupMeTHIEeCKOn
77 eoMe €CKOM IpOoTpeccui, ¢ bubmorexa TIOK
U TEOMETPUY i mpor Ui, CyMMBbI
P POrp el https://m.edsoo.ru/7f43f72¢
IIEPBBIX N YJIEHOB
®opMmyJiel n-ro YieHa apudmMeTudeckoit
78 eoMe €CKOH Mporpeccuii, ¢ bubmorexa TIOK
Y T€OMETPUYECKON ITPOT Ui, CyMMBI
P porp > &F https://m.edsoo.ru/7{43{8a0
IIEPBBIX N YJICHOB
N306paxeHne wieHOB apu(hMeTHUECKOM
79 Y TEOMETPUYECKON IPOrPECCUI TOUKAMHU
Ha KOOPJAMHATHOW MIIOCKOCTH
N306paxeHue wieHOB apu(MeTHUECKOM
80 Y TEOMETPUYIECKON IPOrPECCUI TOUKAMHU
Ha KOOPJAMHATHOW IIOCKOCTH
81 JInHEeNHBIN U SKCIIOHEHITUAIBHBIA POCT
20 Cito e HhoLe bu6mmoreka [JOK
JIO’KHBIE MTPOLIEHTHI
p https://m.edsoo.ru/7f43fe0e
bubmuoreka [IOK
83 Crno’xHble MPOLEHTHI 1

https://m.edsoo.ru/7f4401a6



https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f3b4
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KonTponbhas pabota no teme
"YyctoBeIE MOCIIEA0BATEIHHOCTH "

but6mmoreka [JOK
https://m.edsoo.ru/7f44048

85

[ToBTOpeHme, 0600IICHUE 1
CHCTeMaTH3allus 3HaHuH. 3a1ch,
CpaBHEHUE, JCHUCTBUS C

HeﬁCTBHTeHBHBIMH qucCjiaMHi, 4YUCJI0Bas

npsiMast

86

[ToBTOpEeHME, 0000IIEHNE 1

cucreMarn3anus 3HaHui. [IponeHTsl,

OTHOLLEHUS, ITPONIOPLUU

87

[ToBTOpenue, 06o0IIeHNE 1

cuctemarusauus 3HaHui. OKpyTrieHue,

HpI/IGHI/DKeHI/Ie, OIICHKa

88

[ToBTOpenme, 0600IICHIE 1
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3aJ1a4 apu(PMETHIECKUM
CIIocoooM

but6mmoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenue, 06o0IIEHNE 1
cucTeMaru3alus 3HaHuk. Pemenne
TEKCTOBBIX 337124 apuPMEeTUIECKUM
CII0coooM

but6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEHME, 0000IIICHUE 1
cHucTeMaTH3allvs 3HaHui. Pernenne
TEKCTOBBIX 33724 apHu(PMETHUCCKUM
crrocoooM

but6mmoreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEHME, 0000IIICHUE U
CHCTEMAaTH3aLMs 3HAHWIA.
[IpeoOpaszoBanue anredOpanyecKmx

but6mmoreka [IOK
https://m.edsoo.ru/7f4441ca



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f4404f8

BBIpa}KeHI/II\/'I, JO0IIYCTHUMBIC 3HAUCHUA

[ToBTOpenme, 0600IICHNE U
cUCcTeMaTu3als 3HaHuH.

but6mmoreka [JOK

72 [Tpeobpa3oBanue anredOpanyecKux https://m.edsoo.ru/7f444364
BBIPOKECHHM, TOTTyCTUMbIC 3HAUYCHUS
[ToBTOpenme, 0600IICHNE U

93 cHUCTeMaTU3alus 3HaHU. but6mmoreka [JOK
[TpeoOpa3zoBanue anredOpanyecKux https://m.edsoo.ru/7f4446f2
BBIPKECHUM, TIOITyCTUMbIC 3HAUCHUS
[ToBTOpenme, 0600IIEHNE U

04 cHUCTeMaTU3alus 3HaHU. but6mmoreka [IOK
[TpeoOpa3zoBanue anredOpanyecKux https://m.edsoo.ru/7f444a94
BBIPOKECHHM, TOTTyCTUMbIC 3HAUYCHUS
[ToBTOpenme, 0600IICHIE 1

95 cucreMarnsanus 3HaHui. OyHKIMK: bubnuorexa [{IOK
MIOCTPOEHUE, CBOMCTBA N3YyUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMH
[ToBTOpenue, 06o0IIEHNE 1

% cucremaTusauus 3HaHui. OyHKINH: bubnuorexa [{IOK
IIOCTPOEHUE, CBOKMCTBA N3yUYECHHBIX https://m.edsoo.ru/7f44444
byHKIMH
[ToBTOpEHME, 0000IIICHUE 1

97 cuctemaTusanus 3HaHui. OyHKIHUM: bubmuoreka [IOK
IIOCTPOEHUE, CBOWCTBA U3yUYECHHBIX https://m.edsoo.ru/7f44516a
byHKIMH
[ToBTOpenme, 0600IICHIE 1

98 cuctemaTusanus 3HaHuil. OyHKINH: bubnmorexa LIOK

IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX

https://m.edsoo.ru/7f4452¢e6



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444364

byHKIUH

[ToBTOpenme, 0600MICHNE 1
99 cucreMartuzanus 3Hanui. [ papudeckoe
peneHue ypaBHEHUM U UX CUCTEM

but6mmoreka [IOK
https://m.edsoo.ru/7f445516

[ToBTOpenue, o6o0IIEHNE U
100 cucreMaTH3anus 3HaHui. I'paduueckoe
pEellIeHNE YPaBHEHUI U UX CUCTEM

101 HroroBasi KOHTpoJIbHAs paboTa

102 O000mIeHre 1 cucTeMaTH3ausg 3HaHUHA

OBIIEE KOJIMYECTBO YACOB ITO
[TPOI'PAMME

102



https://m.edsoo.ru/7f445516

MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM

INPOI'PAMMBI

7 KJIIACC

Kon IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPAaMMbI OCHOBHOI'O
HPOBEPHEMOTD 00mero o0pa3oBaHus
pe3yJabTarTa
1 UYucna v BBIYUCIICHUS
1.1 BhInonHATE, coueTast yCTHbIE U MUCbMEHHbIE IPUEMBI, apu(MeTHUECKUE IeHCTBUA C paliiOHAIbHBIMU YUCIaMH
- HaxoauTb 3HaueHUs] YMCIOBBIX BBIPAKEHUH, IPUMEHATh pa3HOOOpa3Hble CLIOCOObI U MPUEMBI BBIYUCIICHUS 3HAUYECHUH
' TPOOHBIX BRIPAXKECHHH, COJEPIKAINX OOBIKHOBEHHBIE U IECSITHYHBIE APOOU
13 [lepexonuTh OT ogHON (OPMBI 3aMKCU YKCeN K Apyroi (mpeoOpa3oBbIBATH ACCATUYHYIO IpOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECTHUHYIO, B YACTHOCTH, B OECKOHEUHYIO JECSITUYHYIO IpOOb)
1.4 CpaBHUBaTh U yHOPSA0YUBATh PAlMOHAJIBHBIC YKCTIA
1.5 OKpyTIATh YnCIia
L6 BBINONHATE NPUKUIKY U OLIEHKY pe3yibTaTa BBIYMCICHHUW, OLEHKY 3HAYEHWUM YUCIIOBBIX BBIPAKEHHUW. BBINOIHATH
' JEHCTBUS CO CTETIEHAMHU C HATYpaJIbHBIMU [10Ka3aTeNsIMU
1.7 [IpyMeHsITh IPU3HAKU JEIMMOCTH, PA3JI0KEHHE HA MHOYKUTENIN HATYPaJIbHBIX YHCET
L3 Pemath npakTHKO-OpUEHTUPOBAHHbBIE 33]Ja4l, CBSI3aHHbIE C OTHOILIEHUEM BEJIMUYUH, IPONOPLIUOHAIBLHOCTHIO BEJIMUMH,

MPOLEHTAMH, UHTEPIPETUPOBATH PE3YyJIbTAThl PEIICHUS 33/1a4 C YYETOM OTPAHUYECHUM, CBSI3aHHBIX CO CBOWCTBaMU




pacCMaTpUuBaACMbIX 00BEKTOB

2 Anrebpanyeckue BbIpaKeHHs

21 Hcnonp3oBath anredpanyeckyr0 TEPMHUHOJIOTHI0 U CHUMBOJMKY, HNPUMEHATh €€ B IPOLECCE OCBOEHUS y4eOHOro
' MaTepuala

22 Haxoauts 3HaueHus1 OyKBEHHBIX BBIPAKEHUH IPU 3aJaHHBIX 3HAUEHUSAX MIEPEMEHHBIX

)3 BrImonHATe mpeoOpa3oBaHus 1IEJI0T0 BBIPAKEHHUS] B MHOTOUWIEH MPUBEACHUEM IMOJIOOHBIX CIIaraéMbIX, pacKpbITHEM
' CKOOOK

24 BBINONHATE YMHOKEHUE OJHOWIEHAa HAa MHOTOWIEH M MHOTOYJIEHAa Ha MHOTOWIEH, IPUMEHATh (HOpMyYJIbl KBajapara
' CYMMBI M KBaJjpaTa pa3HOCTU

Y OcCyIIEeCTBIATh Pa3IoKEHNE MHOTOYJIECHOB HAa MHOYKUTENIM C IOMOIIBIO BBIHECEHUS 32 CKOOKHM OOIEro MHOXKHUTEI,
' IPYNITUPOBKHU CIIAaTraeMBbIX, IPUMEHEHHS (POPMYIT COKpPAIIEHHOTO YMHOKEHUS

6 [TpumeHsTH Tpeodpa3zoBaHNss MHOTOUJICHOB /IS PEIICHUS Pa3IMUHbIX 3a/1a4 U3 MAaTEeMaTHUKH, CMEXHBIX IPEJIMETOB, U3
' peaJIbHOM MPaKTUKU

2.7 Vcnonb30BaTh CBOMCTBA CTEMEHEH C HATYPAJIbHBIMH ITOKA3aTeNIMU JUIS TPeoOpa3oBaHus BBIPAKECHUI

3 VYpaBHEHUSI U HEPABEHCTBA

. Pemarp nuHeNHbIE ypaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHSS IpPaBWJIA IEPEXOAA OT MCXOJHOIO ypaBHEHHUS K
' paBHOCUIIBHOMY eMy. IIpoBepsTh, SIBIISETCA 1M YUCIIO KOPHEM YpaBHEHUS

32 [TpumeHsTH rpaduueckre MeTObl P PELICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM

33 [Ton6upath mpUMepsl Map YUCe, SABISIOIINXCS PEIICHUEM JIMHEHHOI0 YpaBHEHUS C JBYMs IEpEMEHHBIMU

34 CTpouTh B KOOPAMHATHOM INIOCKOCTH Tpa(UK JIMHEHHOIO YpaBHEHUs € IBYMs IEPEMEHHBIMHU; MOJIb3YSACh IPaduKOM,
' IIPUBOJUTH IIPUMEPBI PELICHHS YPABHEHUS

3.5 Pemate cuctemsl IByX JTMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHCIIe Ipaduyecku




CocTaBiarh H peuiaTb JIMHEHHOE YpPaBHCHUC WM CHUCTEMY JIMHEHHBIX ypaBHeHI/Iﬁ 10 yCJIOBHUIO 3ajiadu,

> UHTEPIIPETUPOBATh B COOTBETCTBUH ¢ KOHTEKCTOM 3aJ1a4M ITOJIy4ECHHBIN pe3yJIbTaT
4 Koopaunats! u rpapuku. OyHkmm
41 N300pakaTh Ha KOOPAMHATHON MpPsIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpJMHATaM, JIy4H, OTPE3KH,
' MHTEPBaJIbl, 3alIUCHIBATh YUCIIOBBIE IPOMEXKYTKH HA aIreOpanyeckoM s3blKe
4.2 OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3a/1aHHBIM KOOpPJMHATAM
43 CrpouTts rpaduku TMHEHHbIX QyHKUKN. CTpouTh rpaduk GyHKIUHU Y = [X|
4l OnuceiBaTh ¢ NOMOIIbIO (DYHKUIUN M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMHU: CKOpPOCTb, BPEMs, PacCTOSHHE,
' LIEHY, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMs, 00BEM pabOThI
4.5 Haxoauts 3HaueHue GyHKIMH 110 3HAaYEHUIO €€ apryMeHTa
46 [Tonumatp rpaduyeckuil crnocod MpencTaBIeHUS W aHauW3a HHGOpPMAIMM, W3BIEKAaTh W HHTEPIPETUPOBATH
' MHPOPMALINIO U3 TPAPHUKOB PEATHHBIX MPOIECCOB U 3aBUCHMOCTEH
8 KIIACC
Kon . .
IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI OCHOBHOI'0 001Ier0
NPOBEPsIeMOro oBpazoBamus
pe3yJabTara
1 Uucna ¥ BBIYUCICHUS
. Hcnonb30BaTh HayalbHbIE NPEICTaBICHHUS O MHOXKECTBE JCWCTBUTENBHBIX UYHCEN AJII CPABHEHMsI, OKPYIJICHUS U
' BBIYUCIICHHH, N300pakaTh ICUCTBUTEIHHBIC YHCIIAa TOYKAMH Ha KOOPAMHATHOU MIPSIMOM
1.2 [IpyuMeHsTh TMOHATHE apU(PMETUUYECKOr0 KBaJpaTHOrO KOPHSA, HAXOAWUTh KBaJpaTHbIE KOPHH, HCIONB3YyS TIpU




HCO6XO,Z[I/IMOCTI/I KaJIbKYJISITOP, BBIIIOJIHATD Hp606p330BaHI/I${ BpraX(eHHﬁ, COACpKAINX KBaAPaTHbIC KOPHHU, UCIIOJIB3Ys

CBOICTBA KOpHEH

1.3 Hcnonp30Bath 3anMCcH OOJIBIINX U MAJIBIX YHCEIT C TIOMOIIBIO JIECSITHYHBIX Ipo0eii u crenenei yucna 10
2 Anrebpandeckue BBIPaKEHUS
21 [IpyMeHsITh MOHSATHE CTENEHH C IEJIBIM MOKa3aTeJIeM, BBIIOJIHAThH MPeo0pa30oBaHUsl BBIPAKEHUH, COJIEPIKAINX CTEIEHU
' C LEJIBIM ITOKAa3aTeIeM
59 BbINONMHATE TOXKIECTBEHHBIE NpPEOOpa3OBaHUsl PALUOHAIBHBIX BBIPAKEHUH HAa OCHOBE IMpaBWJ JEHCTBHM Haj
' MHOTOYJIEHAMH U alredpandecKuMu JIpoosiMu
23 PacknanpiBaTte KBagpaTHBINA TPEXUIEH HA MHOKHUTEIN
Y [IpumensiTh npeoOpa3zoBaHUs BBIPAXKEHUN JJIs PEIIEHUs Pa3IU4YHbIX 3a/1ad U3 MAaTeMaTHUKH, CMEXHbBIX MPEIMETOB, U3
' peanbHON NMPAKTUKH
3 VYpaBHEHUSI U HEPABEHCTBA
11 Pemate nMHElHBIE, KBaJpaTHBIC YpPaBHEHUS M palMOHAIbHBIE YPAaBHEHMs, CBOAAIIMECS K HHMM, CHCTEMBI JIBYX
' YpPaBHEHUH C ABYMS NIEPEMEHHBIMU
[TpoBOIUTH MpOCTEHININE UCCIIEIOBAHUS YPAaBHEHHUI M CUCTEM YPAaBHEHUI, B TOM YHCIIE C TPUMEHEHHUEM IpadUuecKuX
32 npecTaBieHni (ycTaHaBIMBaTh, UMEET JIM yPAaBHEHUE WK CUCTEMA YPAaBHEHUN PELLIEHUs], €CJIU UMEET, TO CKOJIbKO, U
mpoyee)
13 [lepexoauts OT caoBecHOU (HOPMYTUPOBKH 3a7auu K €€ areOpandeckoil MOJIENIM ¢ IOMOIIBIO COCTABJICHHUS yPaBHEHUS
' WJIM CUCTEMBI YPAaBHEHUN, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H ITOJTYYEHHBIN pe3ysbTar
IIpuMeHATH CBOMCTBAa YMCIIOBBIX HEPABEHCTB Il CPAaBHEHMs, OLIEHKH, PEIIATh JIMHEMHBIE HEPABEHCTBA C OJHOMU
34 NEPEMEHHON M MX CHCTEMBI, JaBaTh IpaUUecKyl0 HJUIIOCTPALMI0 MHOXKECTBA PELIEHUH HEPaBEHCTBA, CUCTEMbI

HEPABCHCTB




4 OyHKIUU
Al [ToHMMaTh U HCIIONB30BaTh (PYHKIIMOHAIBHBIC IOHSTHS U S3BIK (TEPMUHBI, CAMBOJIHYECKHE 0003HAUCHUS ), OTIPEIEIISATh
' 3HaYeHHe (PYHKIMHU 10 3HAUECHUIO apTyMEHTa, ONpeAeaTh CBOMCTBA PyHKIMHU O €€ rpaduKy
CtpouTs rpaduku 3JIeMEHTapHBIX (PYHKITUN BUAA:
4.2 y =k/x
, Y =x%, y =X,y = [X|, omuChIBaTh CBOMCTBA YHCIOBOM PYHKITNH 110 €€ rpaduxy
9 KUIIACC
Kon N .
IIpoBepsiemble npeMeTHBbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOI'O
FPOBEPHEMOTO 001ero o6pa3oBaHus
pe3yJabTara
1 Uucna v BEIYUCICHHS
1.1 CpaBHUBaTh M yHOPSAJOYMBATh PALlMOHAJIBHBIE U UPPALMOHAIILHBIE YKCIIa
12 BeImonsATe apudmeTndyeckue ACHCTBHS C PAllMOHAIBHBIMH YHCIAMM, COYETas YCTHbIE UM NMHUChMEHHbIE MPUEMBI,
' BBITIOJTHATH BBIYUCIICHUS C HPPAIIMOHATBHBIMHU YHCIaAMHU
1.3 HaxoauTh 3HaueHUs CTETICHEH C IIENILIMU ITOKa3aTeNsIMU U KOPHEH, BBIYUCIIATH 3HAYSHHS YNCIIOBBIX BBIPAKCHUN
14 OKpyriisiTh  JCMCTBUTENLHBIC YHCTA, BBINOMHATh NPUKUIKY pe3yJbTara BBIYUCICHHI, OIEHKY YHCIIOBBIX
' BBIPAYKEHUN
2 YpaBHEHUs U HEPABEHCTBA
2.1 Pemate nMHEHHBIE W KBaJpaTHbIE YpaBHEHMS, YpaBHEHHs, CBOJIIMECS K HHUM, MpOCTEHIIne ApOOHO-




palOHAJIbBHBIC YPaBHCHUA

Pemate cuctembl IByX JMHEHHBIX YPAaBHEHHWH C JIBYMs IIEPEMEHHBIMU M CHCTEMBI JIByX YPaBHEHHH, B KOTOPBIX

> OJIHO YpaBHEHHE HE SIBJISETCS IUHEUHBIM
)3 Pemarb TekcTOBbIE 33/1a4u aNreOpandeckuM CrocoOOM ¢ MOMOIIbIO COCTABICHUS YPaBHEHUS WM CUCTEMBI JBYX
. YpaBHEHUH C IBYMs [IEpEMEHHBIMU
[IpoBOoaNUTE mIpOCTEHININE HMCCIEIOBAHHUS YPAaBHEHUHM M CHCTEM YPaBHEHHW, B TOM YHCIE C IPUMEHEHHEM
24 rpaduyecKux MnpeacTaBieHuil (HanpuMep, yCTaHaBIUBaTh, UMEET JIM YpPaBHEHUE WM CUCTEMa YPaBHEHUHN pelleHus,
€CIIM UMEET, TO CKOJIBKO)
)5 Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIlIEHHWE HEPABEHCTB HA YHUCIOBOU
' MPSIMOM, 3aITUCBIBATH PEILIEHUE C IIOMOIIBI0 CHUMBOJIOB
26 Pemarp cucreMbl JUHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLIUE KBAJpPaTHOE HEPABEHCTBO,
' n300paxaTh pelIeHne CUCTEMbl HEPAaBEHCTB Ha YHCJIOBOM MPSMOH, 3alMChIBATh PELICHHE C TOMOILIbI0 CUMBOJIOB
2.7 Hcnonbs30BaTh HEpAaBEHCTBA MPU PEIICHUM PA3JIMYHBIX 33124
3 OyHKIUU
PacniozHaBaTh ()yHKIMHM HM3Y4YEHHBIX BHIOB. [lOKa3bIBaTh CXEMAaTWYECKH PACHOJIOKEHHWE HA KOOPAMHATHON
3.1 mwiockoctu rpadukoB GyHkuMd Buga: y=kx, y=kx+b, y=k/&x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3HAUYCHUH
KO2()PUITMEHTOB, ONMHUCHIBATh CBOMCTBA (DYHKITHI
15 [Toka3bIBaTh CXeMAaTUYECKH PACIIONOKEHHIE HAa KOOPAMHATHON TIIOCKOCTH IpaduKoB PyHKIUH BUaa y = VX, y = [X|
. OIKCHIBATH CBOMCTBA (DyHKIIMI
33 Ctpouth u nM300pakaTh CXeMaTHYECKU TpaQUKH KBAaJIPATUUYHBIX (YHKUWH, OMHUCHIBATH CBOWCTBA KBAJPAaTHYHBIX

byHKIMH 10 UX rpadukam




Pacnio3naBaTh kBagpaTuuHyo GyHKIUIO 110 (GopMyJie, IPUBOIUTH IPUMEPHI KBAAPATUUHBIX (PYHKUINN U3 peanbHOM

4 KU3HU, PU3UKU, TEOMETPUH
4 ApudmMernueckas ¥ TeOMETPUIECKas TPOrPEeCcCUn
4.1 Pacnio3naBaTth apuMeTH4eCKyI0 U FeOMETPUUECKYIO IPOrPECCUH NP Pa3HbIX CIIOcO0axX 3aJaHHsI
15 BBIOMTHATE  BBIYMCICHHST C UCIOJNB30BaHUEM (OPMYNI #-TO WieHa apuPMETHYECKOW ¢ TeOMETPUYECKON
' IIPOrpeccuii, CyMMBI IIEPBBIX N YWICHOB
43 N300paxaTh 4iIeHbI NOCIEI0BATEIIbHOCTH TOUKaMH Ha KOOPJMHATHOM IJIOCKOCTH
4 Pemartp 3agaun, cBsI3aHHBIE C YHUCIOBBIMU I1OCIIEOBATEILHOCTAMHU, B TOM YMCIE 33Ja4M U3 peajbHON JKU3HHU (C
' UCTIOJIb30BaHUEM KAJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTHIA)
MNPOBEPAEMBIE DJIEMEHTBI COOEP KAHUSA
7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Yucna 1 BIYUCIICHUS
- Jpobu 0ObIKHOBEHHBIE U JIECATUYHBIE, NTEPEX0 OT OJHON (opmbl 3anmucu apoOeit k Apyroil. [lonsTtue pannoHaabHOrO
' YHCIIa, 3aIIUCh, CPABHEHUE, YIOPSAAOYMBAHUE PALIMOHATIBLHBIX YHCEI
1.2 ApudmMernueckue IeUCTBUS C pallMOHATBLHBIMH YKCiIaMu. Pemenne 3a1ay u3 peajqbHOM MPAKTUKU HA YaCcTH, HA JpoOH
1.3 CreneHb ¢ HaTypaJbHBIM IOKAa3aTeJEM: OIpe/eTeHHe, TPeoOpa3oBaHNEe BBHIPAKEHUI HA OCHOBE ONPEIENICHUS, 3aIHCh




OOJIBILINX YHCEI

[IpoueHTsl, 3anuchk IPOLEHTOB B BHJIEe ApoOU U ApoOu B BUJE MPOLEHTOB. Tpu OCHOBHBIE 33/]a4l HA IPOLEHTHI, PEIICHUE

14 3a71a4 U3 peajabHON MPAKTUKU
1.5 [IpuMmeHneHne NpU3HAKOB JAETUMOCTH, Pa3I0KEHNE HA MHOKHUTEIN HATYPAJIbHBIX YHCEI
1.6 PeanbHbIC 3aBUCIMOCTH, B TOM YHMCIIE TIpsiMasi B 0OpaTHasi IPOIOPIIMOHATBHOCTH
2 AnreGpanyeckue BbIpaKeHUs
2.1 [TepemeHHbIe, YMCIOBOE 3HAYCHHUE BBIPAKEHUS ¢ IEpeMEeHHO. JlomycTUMBIE 3HAUSHHSI TEPEMEHHBIX
22 [IpencraBnenue 3aBUCMIMOCTH MEX/ly BEIMUYMHAMU B BUe GopMyIibl. Beraucnenus mo gopmynam
23 [TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PAaBHbIE BBIPAKECHUS
24 CBoJiCTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIEM
2.5 OpHounensl 1 MHOTOWIeHBI. CTeneHb MHOTOWIeHa. Cl0oXeHHe, BHIUUTaHUE, YMHOKEHHUE MHOTOUJICHOB
Y @opMybl COKpAIIEHHOTO YMHOXXEHHS: KBaJpaT CyMMbl W KBaapaT pa3HocTH. Dopmyna pa3HOCTH KBaJpaToOB.
' PasnoxeHne MHOTOUYJIEHOB HA MHOXKUTENN
3 YpaBHeHust
3.1 VYpaBHeHHe, KOPEHb ypaBHEHUs, IPaBUiia MpeoOpa3oBaHUsl ypaBHEHUS, PABHOCHILHOCTh YpaBHEHHIA
32 JIvuHeitHoe ypaBHEHHE C OJTHOM MTEPEMEHHOM, YUCIIO KOPHEH JIMHEHHOTO YPAaBHEHUS, PEIICHUE JIMHEHHBIX YPaBHEHUI
33 CocraBneHnue ypaBHEHUH 1O YCIOBHIO 3a/1auu. PerieHue TeKCTOBBIX 3a/1a4 ¢ TTIOMOIIBIO YpaBHEHUI
3.4 JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk
35 CucrteMa JIBYX JIMHEHHBIX YpaBHEHUH ¢ JBYMs TEepeMEHHBIMU. PerieHue cucrteM ypaBHEHHH CIIOCOOOM MOICTAaHOBKH.
' [Tpumeps! pemeHust TEKCTOBBIX 3aj[ay C MOMOIIBI0 CUCTEM YpaBHEHHI
4 Koopaunatst u rpadpuxu. Oynkumn




4.1

Koopaunara Touku Ha npsimoit

4.2 UYucnoBble TpOMeKyTKH. PaccTossHrE MeX Ty IBYMsI TOUKaMH KOOPAMHATHOM MPSAMOM
4.3 [IpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U OpJIMHAaTa TOYKU HA KOOPJIUHATHOM TIIOCKOCTH
44 [Tpumeps! rpadukos, 3a1aHHBIX GopMysaMu. YTeHHe rpauKoB peanbHbIX 3aBUCUMOCTEN
4.5 [Tonsitue pynkuun. I'padux Gynkuun. CoiicTBa GyHKUNI
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['padux pyHkuuu y = [X|
4.7 I'paduueckoe peieHne JIMHEHHBIX YpaBHEHUN M CUCTEM JIMHEHHBIX YpaBHEHUIH
8 KVIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEP/KAHUSA
1 Uucna v BEIYUCIICHHS
1 KBanpatseiii kopeHb u3 uucna. [lonsarue o0 wppanroHaIBHOM uucie. JlecaTndHple MPUOMKEHUS UPPAIMOHABLHBIX
' gmcen
1o CpoiicTBa apu(MeTHYeCKUX KBaJpPaTHBIX KOpPHEH M UX MPUMEHEHHE K NpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHUH U
' BBIYMCIICHUSIM. [[eiCTBUTENIbHBIE YHCIIA
1.3 Crenens ¢ LeabIM NokazaTteneM U e€ cpoiictBa. CTaHaapTHas 3alIUCh YUCIIa
2 Anredpanueckue BbIpaKEHUS
2.1 KBanpaTHblil TpEXUIEH, pa3ioKeHUe KBaAPAaTHOTO TPEXWIEHA HA MHOXKUTENIN
22 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
23 CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE, JIeJIeHNe anredpandeckux Ipooeit




24

PanmonansHbIe BBIPAXXCHUA U UX npeo6pa30BaHHe

3 VYpaBHEHHs U HEPABEHCTBA
3.1 KBanpatHoe ypaBHeHue, popmysa KopHEH KBaapaTHOTo ypaBHeHHs. Teopema Buera
32 Pemenne ypaBHeHuH, CBOASIIMXCSA K INHEWHBIM U KBAJIPaTHBIM
33 [Tpocreiimme qpoOHO-paIMOHATILHBIC YPABHEHHS
34 I'paduueckass MHTEpHIpeTalus ypaBHEHMH C JBYMs IE€PEMEHHBIMH M CHCTEM JIMHEHHBIX YypaBHEHHH C JByMs
' nepeMeHHbIMU. [IpuMepsbl pereHns CuCTEM HEJIMHENHBIX YPaBHEHUH € BYMsI IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3aja4 anreOpandeckuM Crocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JHON NIEPEMEHHOMN
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
39 JInHelHbIe HEPAaBEHCTBA C OJHOM MTEPEMEHHOMN
3.10 CucTteMbl TMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOMN
4 OyHKINUU
4.1 [Tonstue pynkuuu. O6IacTh ONpeaeneHns U MHOKECTBO 3HaueHu GyHKIu. CrocoObl 3aaHus PyHKLIUI
42 I'padux Gyskiun. YreHne cBOWCTB GYHKINH 10 €€ TpaduKy
43 [Tpumeps! rpadukoB PyHKIMMA, OTPAKAIOIINX pealbHbIE MPOLECCHI
44 @OyHKIMH, OTIUCHIBAIOUINE NPSAMYIO U 00paTHYIO MPONOPLMOHAIBHBIE 3aBUCUMOCTH, UX IpaduKu
4.5 OyHKIUU y =x? y = x?
4.6 Oynkym y = Vx, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM YpaBHEHHUN




9 KVIACC

Kon IIpoBepsieMblIii 3JIeMEHT COAEPKAHUSA
1 Yucna ¥ BBIYUCICHUS
1.1 ParionanbHble yrcia, MppalioHaIbHbIE Ylcia, KOHEUHbIE U OECKOHEUHBIE AECATHYHbIE IPOOU
12 MHOXeCTBO ACHCTBUTEIBHBIX YHCEN, ACHCTBUTEIbHBIC UMCIa KaKk OECKOHEUYHbIE JecsATHUHbIe ApoOu. B3zaumMHO ofHO3HAUHOE
' COOTBETCTBUE MEXKTY MHOKECTBOM JIEUCTBUTENIBHBIX YHCEI U KOOPAMHATHOMN NpsiMoil. CpaBHEHHUE AEHCTBUTEIBHBIX YHCEI
1.3 Apudmernueckue IeUCTBUS C ICUCTBUTEIHHBIMH YHUCITAMH
W3mepenus, npubanxeHus:, OlleHKU. Pa3Mepsl 00BbEKTOB OKPYIKaIOIIEro MUpa, JNIUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIIEM MHUPE.
1.4 [TpuOmmk€HHOE 3HAYEHUE BEIUYMHBI, TOYHOCTH HpuOmbkeHus. Oxpyrienue uucen. [Ipukuaka M OIeHKa pe3yJIbTAaTOB
BBIYUCIICHU I
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHeHUs C OJTHON NTEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemnienue ypaBHeHUH, CBOIAIIMXCA K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOISIIIIMXCS K KBaIpaTHBIM
24 bukBanpaTHoe ypaBHeHHe. [IpuMepsl perieHns ypaBHEHUN TPETbel U YETBEPTON CTEIIEHEN Pa3I0KEHUEM Ha MHOKHUTEIN
2.5 Pemenue npoOGHO-palOHAIbHBIX YpaBHEHHH
2.6 Cucrembl ypaBHEHHI
2.7 VYpaBHEeHHE ¢ IByMsI IEPEMEHHBIMU H €ro rpaduk
2.8 Pemenne cucreM AByX JIMHEHHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU
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Pemenue cuctem IByX ypaBHEHMIA, OJTHO U3 KOTOPBIX JMHEHHOE, a Pyroe — BTOPOH CTEIIEHU

2.10 I'padmyeckas uHTEpIpETALIMs CUCTEMBl YPAaBHEHUH C IByMS IIEpEMEHHBIMU

2.11 Pemrenre TekCTOBBIX 33724 aNTreOpanyecKuM CriocoOoM

2.12 UYuciioBble HEPABEHCTBA U X CBOMCTBA

2.13 PemieHne TMHENHBIX HEPABEHCTB C OAHOU NIEPEMEHHON

2.14 PelreHne cucreM JTMHENHBIX HEPABEHCTB C OAHOU NIEPEMEHHON

2.15 KBanpaTHble HepaBeHCTBa

2.16 I'paduueckas MHTEpIIpEeTALUs HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU
3 OyHKIMH

3.1 KBagparuunas ¢pyHkuus, e€ rpaguk u cBoiictsa. [lapaGosna, KoopAHHATH BEPLIMHBI 1apa00bl, OCh CHMMETPUH NapadoIIb]

32 I'paduku dynkmmit y=kx, y=kx+b 1 ux cBorcTBa

33 I'padukn bynkamii y=k/x, y = x* u X cCBONCTBa

3.4 I'paduku pyHkuumii , 1 UX CBONCTBA
4 YucnoBble IOCIEI0BATENBHOCTH

i1 Omnpenernenne U criocoObl 3a7JaHusT YUCIIOBBIX TTOCIIEA0BATENIFHOCTEH. 3aaHne OCIeI0BaTEeIbHOCTH PeKyppeHTHOU (popMyIoit
' 1 GopMyIIoii #-T0 YieHa

4.2 Apudmernueckas nporpeccusi. DopmyIsl #-ro wieHa apupMETUIECKON IPOTrPECCHH, CYMMBI MIEPBHIX /7 YICHOB

43 I'eomerpuueckas nporpeccusi. @opmyiibl #-ro 4ieHa TeOMETPUYECKON TPOrpecCur, CYMMBI NIEPBBIX # YJIEHOB

44 N300pakeHne 4ICHOB apu(PMETHUIECKON U T€OMETPHUUECKOM MPOrpeccuil TOUKaMHu Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN 1
' 9KCIIOHEHLIUAIILHBIN POCT

4.5 CrnoskHble IPOLIEHTHI




ITPOBEPAEMBIE HA OI'S 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBLHON MPOT'PAMMBI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kon
NpPOBEPSIEMOT0
TpeOGoBaHUs

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM Pe3yJbTaTaM OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero odpasosanus Ha ocHose PI'OC

YMeHue onepupoBaTh TMOHATHSMHU: MHOXECTBO, IOJMHOXECTBO, ONEpallMd HaJ MHOXKECTBAMH; YMEHHUE
ONEepPHUPOBATh MOHATHAMU: Tpad, CBI3HBINA rpad, AepeBo, IMKI, MPUMEHATH MX NPU PEUICHUH 33/1a4; YMEHHE
HCIIONIb30BaTh Tpaduyeckoe MpeACTaBICHUE MHOXKECTB JJISi OMUCAHUS PEaJbHBIX MPOIECCOB U SIBICHHUH, MpuU

pEIIeHNH 3a1a4 U3 JPYTUX YYEOHBIX MPEIMETOB

YMmeHue ONCpHUPOBATH IMOHATHAMU: OIPCACIICHUC, AKCHUOMaA, TCOpEMA, NOKA3aTCIbCTBO, YMCHUC PACIIO3HABATH
HCTUHHBIC W JIOKHBIC BBICKA3bIBaAHUA, MNPHUBOJUTH IPHUMEPBI WM KOHTPIIPUMEPHBI, CTPOUTH BBICKAa3bIBAHHA U

OTPpHULIAHHA BBICKQ3bIBaHHI

YMeHue onepupoBaTh MOHATUAMH: HATYpaIbHOE UYMCIIO, MPOCTOE U COCTABHOE YMCIIO, JIETUMOCTh HaTypajbHBIX
YHUCeN, MPU3HAKU JEIUMOCTH, IEJI0€ YHCIO0, MOIYJbh YHCia, OOBIKHOBEHHass ApoOb W JAeCATHYHAs ApoOb,
CTaHJapPTHBIA BUJ YHCIIA, PAIMOHAILHOE YHCIIO, UPPALMOHAIBHOE YUCIIO0, apu(PMETHUECKUN KBaJAPATHBIA KOPEHB;
YMEHHE BBINOJHATH JEHUCTBUS C YMCIAMU, CPaBHUBATh W YINOPSAOYMBATH YHCIA, NPEACTABIATh YUCIA Ha

KOOpHHH&THOﬁ HpHMOfI, OKPpYTJIATH YHCJIa;, YMCHHUEC ACJIATh IPUKUIAKY U OLUCHKY pE3yJIbTaTa BBIYMCIICHHI

YMeHue onepupoBaTh IMOHATUSAMH: CTENEHb C IEJIbIM IOKa3aTeneM, apu(METHUECKUil KBaJApaTHBIM KOPEHb,
MHOTOYJIEH, ajaredpanyeckas JpoOb, TOXKIECTBO; 3HAKOMCTBO ¢ KOPHEM HATypajbHOW CTENEeHH OOJIbLIE €IMHUIIBL;
YMEHHE BBINOJHATH Pacdy€rel MO (GopMysaM, NMpeoOpa3oBaHUs IENbIX, APOOHO-PALMOHANBHBIX BBIPAKCHUNA U
BBIPQKCHUI C KOPHSIMH, Pa3IOKECHHE MHOTOWICHa HAa MHOXKHTEIH, B TOM YHCIIE C HCIOJIb30BaHUEM (hopmyi

Pa3HOCTH KBaAPATOB U KBaJ[paTa CYMMbI H PA3HOCTH




YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHHE C OJHOHN IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO,
HEpaBEHCTBO C IEPEMEHHOW; yMEHHE pellaTh JIMHEHHbIE M KBaJpaTHbIE ypaBHEHHS, APOOHO-palMOHAIbHbIE
YpaBHEHUs C OJHOM IEPEMEHHOM, CHUCTEMBI JBYX JIMHEWHBIX YPABHEHUM, JTUHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JPOOHO-pallMOHAJIbHBIE HEPABEHCTBA C OJHOW NMEPEeMEHHOW, B TOM 4YHCJIe NpPU pEIleHUH 3a7ady U3
JIpPYTux MPEeIMETOB U MPAKTUYECKUX 337a4; YMEHHE HCIIOJIb30BaTh KOOPAWHATHYIO MPSMYI0 U KOOPAMHATHYIO

IIJIOCKOCTD IJIA I/I306pa}K€HI/I${ peI_HeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

VYMeHue onepupoBaTh MOHATUAMU: QyHKIUS, rpaduK GYHKUUHU, HYIU (yHKIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
NPOMEXYTKH BO3pacTaHus, yObIBaHWs, HAUOOJIbIIEe W HAWMEHbIEE 3HAYCHUs (PYHKIUH, YMEHHE OIEePHpPOBATH
HNOHATHAMH: TpsMas TPONOPHUOHANBHOCTh, JHHEHHas (yHKOMSA, KBajpaTWdyHas (QyHKOus, oOpaTHas
NPONOPLHUOHATIBLHOCTD, Mapadoia, runepOona; yMeHHE CTPOUTh rpaduku (YHKUMH, HCIONB30BaTh Irpaduku s
OTIPENIEIICHUs] CBOWMCTB MPOIIECCOB M 3aBUCHUMOCTEH, [UIS pEIICHWs 3agad M3 JAPYTHX YYEOHBIX INPEIMETOB H

peasibHOM JKU3HU; YMEHHE BbIpa)kaTh GOpMyJiaMy 3aBUCHUMOCTH MEXAY BEIUYHMHAMU

YMmenue ONnCprupoOBaTh MNOHATUAMU: TOCICAOBATCIBHOCTD, apI/I(I)MCTI/I‘leCKaH U TeOMCTpHUYCCKAd MPOTrpeCCUH,
YMCHHC UCIIOJIB30BATb CBOMCTBaA HOCHe,I[OBaTeJIBHOCTeﬁ, (1)OpMy.]'ILI CYMMBI U 061uer0 YJICHA IIPpH PCIICHUH 3a/1a4, B

TOM YHUCJIC 3a/1a4 U3 JPYyrux y‘le6HbIX npeaMCETOB U peanLHoﬁ KHN3HHU

YMmeHue peuiaTh 3aJa4d pas3HbIX THUIIOB (B TOM YHUCJIC HA NPOUCHTHI, JOJIU W 4YaCTH, ABHUIKCHUC, pa6OTy, LCHY
TOBApOB UM CTOMMOCTBL IIOKYIIOK W YCIYI, HaJIOTH, 3aga4yu U3 obnact YHOpaBJICHUA JTUYHBIMU H CEMEMHBIMU
CI)I/IHaHCB.MI/I); YMCHHUE COCTAaBJISITH BBIPAXKCHUA, YPABHCHUA, HCEPABCHCTBA U CUCTEMbI 110 YCJIOBHIO 3aJadvu,

HCCJIICA0BATh MOJTYYCHHOC PCIICHUC U OLICHUBATDH HpaB,I[OHOI[O6HOCTL MMOJIYYCHHBIX pPE3YyJIbTATOB

YMeHue onepupoBaTh MOHATUSAMH: (Urypa, TOUKa, OTPE30K, MpsMas, Jyd, JIOMaHas, yrojl, MHOTOYTOJbHUK,
TPEYroJbHUK, PaBHOOEIPEHHbI M PAaBHOCTOPOHHUN TPEYTrOJIbHUKH, MPSIMOYIOJbHBIA TpPEyroJIbHUK, MeIuaHa,
OucceKkTpuca M BBICOTAa TPEYTOJNbHHMKA, YETBIPEXYTONBHUK, Mapajienorpamm, pomO, MpSMOYTOJIbHUK, KBaJpar,

Tpamnenus; OKpyXHOCTb, Kpyr, KacaTelbHas; 3HAKOMCTBO C IMPOCTPAaHCTBEHHBIMH (UTypaMH; YMEHHE pelaTb




3aJa4yd, B TOM YHCIIC H3 HOBCGHHCBHOﬁ KM3HHM, Ha HAXOXJIACHUC TCOMETPHUYCCKHUX BEJIMYHMH C IPUMCHCHHEM

M3YYEHHBIX CBOICTB QUryp u GakToB

10

YMeHne onepupoBaTh MOHATHSMH: PaBEHCTBO (Uryp, pPAaBEHCTBO TPEYrOJbHUKOB; MapajulebHOCTh U
NEePIEHINKYJIIPHOCTD MPSAMBIX, YTOJI MEXIy NPSAMBIMHU, MEPHEHIUKYISAP, HAKIOHHAs, NMPpOoeKuus, nogodue ¢uryp,
MOJI0OHbIE TPEYrOJIbHUKH, CHMMETPHSI OTHOCUTEIIBHO TOYKM M NPSIMOM; YMEHHE pacro3HaBaThb PaBEHCTBO,

CUMMETPHIO U Noj1o0ue (GUryp, napajiesbHOCTh U MEPIEHIUKYIISIPHOCTD NMPSMBIX B OKPY>KaIOIIEM MUpe

11

VYMeHue onepupoBaTh MOHATHUSAMH: JUIMHA, pAccTOSHME, Yroi (BeJMYMHA YIVIa, CHUHYC M KOCHHYC YIJa
TPEYTOJIbHUKA), IUIOIIA/b; YMEHUE OLEHHMBATH Pa3MeEphl MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUpPE; YMEHHE
MPUMEHATH (POpPMyIIbl IEPUMETPa U IJIOLAJAX MHOTOYTOJbHUKOB, JJIMHBI OKPYKHOCTU U IUIOIIAAU Kpyra, oobema
IIPSAIMOYTOJIBHOTO MapajUIeNICIUIIEe1a; YMEHUE IPUMEHATh IPU3HAKU PABECHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME
VIJIOB TpeyroibHUKa, Teopemy Iludaropa, TpUTOHOMETpUYECKHE COOTHOIICHHS JJISi BBIUMCICHUS JUTUH,

paccTOSIHUH, TUI0IAAeH

12

YMeHue n300pakarh MmIOCKHe (UTYpbl U MX KOMOMHAIMH, MPOCTPAHCTBEHHBIE (DUTYpPHI OT PYKH, C IOMOIIBIO

4epTEKHBIX UHCTPYMEHTOB U AJIEKTPOHHBIX CPEICTB [0 TEKCTOBOMY MJIM CUMBOJBHOMY OIMCAHMIO

13

Ymenue ONCpHUpOBaATh MOHATHAMU: IMPAMOYIOJibHasA CHUCTEMaA KOOpJAWHAT, KOOPAHWHATBI TOYKH, BCKTOpP, CyMMa
BCKTOPOB, IMPOU3BEACHNEC BCKTOPA Ha YHUCJIO, CKAJIIPHOC IMPOU3BCACHUC BCKTOPOB; YMCHUC HCIIOJIb30BAaTh BEKTOPLI
U KOOPpAWHATHI JI1 NPCACTABJICHUA HJAHHBIX W PCIICHUA 3aJad, B TOM YHCJIC U3 APYTrUux y‘IC6HBIX npeaMETOB U

peanbHON KU3HU

14

YMeHne onepupoBaTh MOHATHUSMU: CTOJIOUKOBBIE U KPYTOBBIE JHUArpaMMbl, TaOIUIbl, cpeaHee apudmeTuyeckoe,
Me/nuMaHa, HauOosiblllee M HAUMEHbLIEe 3HA4YeHMs, pa3Max UUCIOBOrO HAOOpa; yMEHHE U3BJIEKaTh,
MHTEPIPETHPOBATh M TpeoOpa3oBbIBaTh WHPOPMALHWIO, TPEICTABICHHYI0 B Ta0lWIax W Ha JUarpaMmax,
OTpaXKaroIyI0 CBOMCTBA M XapaKTEPUCTUKH PEaJIbHBIX ITPOLIECCOB U ABJICHNUHN; YMEHNE PACIIO3HABATh U3MEHUYMBBIC

BEJIMYUHBI B OKPYXKAIOLEM MUDPE
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YMeHue onepupoBaTh MOHATHSAMH: CIy4YailHbIA ONBIT (CIy4aHBI HKCIEPHUMEHT), JJIEMEHTapHOE COObITHE
(37eMeHTapHBI HMCXOJ) CIIy4allHOTO OIBITa, CIy4YaiiHOE€ COOBITHE, BEPOSATHOCTh COOBITHS; YMEHHE HaXOAUTh
BEPOATHOCTH CIIy4YalHBIX COOBITHI B OMbBITaAX C PAaBHOBO3MOXKHBIMU AJIEMEHTAPHBIMHU COOBITHUSIMHU; YMEHHUE peliaTh
3aJ]aud METOJIOM OpPIraHM30BaHHOTO Iepedopa U C HCIOJIb30BAHHMEM IpaBWJIa YMHOXXEHMS; YMEHHUE OIICHHUBATh
BEPOATHOCTH pEalbHBIX COOBITUM U SBJICHHI, NMOHUMAaTh POJIb MPAKTUYECKU JOCTOBEPHBIX U MAaJOBEPOSITHBIX
COOBITHII B OKpYXKalOIlleM MHUpPE M B KH3HU; 3HAKOMCTBO C TMOHSITHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YHCEI U €r0 POJIBIO B MACCOBBIX SABJICHHUAX

16

YMeHue BLI6I/IpaTb MOAXOISAIITHI H3y‘leHHLII>i METOJ MJIA PCIICHUA 3aaa4vu, IIPUBOAUTH IPUMCPBI MATEMATUUCCKUX
3aKOHOM€pHOCTeﬁ B MIpHUPOAC U KU3HU, pACIIO3HABATH MMPOABJIICHHUC 3aKOHOB MATCMATUKH B UCKYCCTBC, OIMMCBIBATH
OTACJIBHBIC BbIAAOIINUECA PE3YJIbTAThI, IIOJYUCHHEIC B XOA€ PAa3BUTHA MATEMATUKHN KaK HAYKH, IIPUBOANTE IIPHUMEPEI

MaTE€MaTHUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUHU




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblIii 3JIEMEHT COAEP/KAHUSA
1 Uucna v BIYUCIICHUS
1.1 Harypanbnblie u nienbie yncia. [Ipu3Haku 1eIMMOCTH HENbIX YUCEN
1.2 OOBIKHOBEHHBIC U IECATUYHBIE IPOOH, IPOIICHTHI, OECKOHEYHBIC TTEPHUOTUUECKHIE TPOOH
1.3 Panmonaneubie yncna. ApudmMerndyeckue onepanuy ¢ pauuoHaIbHBIMHU YHCIaMH
1.4 JlelicTBUTENbHBIC Ynca. Apru(pMETHISCKUE ONIEPAINH C IEHCTBUTEIbHBIMU YUCIIAMHU
1.5 [TpuOmkE€HHbBIE BBIYMCIICHUS, IPABUJIa OKPYTIICHUS, IPUKUAKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUIN
2 Anrebpanyeckue BbIpasKeHHs
2.1 bykBeHHbIE BbIpaKeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU)
22 Crenenb ¢ 1enbiM nokasareneM. CTeneHb ¢ palmoHaIbHBIM MoKa3aTeneM. CBOWCTBA CTENEHU
23 MHuorousneHbl
24 Anrebpanyeckas IpooOb
2.5 Apudmernueckuii KOpeHb HaTypaJbHOU cTeneHH. JlelcTBus ¢ apuMETHUECKUMH KOPHIMHU HATypaIbHOM CTeTIeHH
3 VYpaBHEHUSI U HEPABEHCTBA
3.1 [enbie 1 poOHO-paMOHANBHEIE YpaBHEHUS. CUCTEMBI M COBOKYITHOCTH YPaBHEHUI
3.2 Lenpie 1 1poOHO-paMOHANIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
33 Pemrenue TekcToBBIX 3a7a4
4 UucnoBble NOCIE10BATENBHOCTH




4.1

HOCJ’IC,Z[OBaTeJ'IBHOCTI/I, CITI0COOBI 3aJaHusg HOCHGHOB&TGHBHOCTGI\/’I

4.2 Apudmerrueckas U reomeTpuyeckas nporpeccur. @opMyiia CI0KHBIX POLIEHTOB
5 OyHKIMH
OyHkuus, cnocoos! 3ananusa ¢yHkuuu. ['paduk ¢pynkunuu. O6nacte onpeneneHUuss U MHOXKECTBO 3HaueHU Qynkuuu. Hymm
5.1. ¢byHkuuu. IIpoMexyTkn 3HAKONOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKUMH. MakCHMyMbl 1 MUHUMYMBI (DYHKIHH.
HauOonbiiee n HaumMeHblee 3Ha4eHUE (PYHKIUU Ha IPOMEXKYTKE
6 Koopannatsl Ha IpsIMON M IIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATBI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronpHuK
7.3 MHOroyrojibHUKU
7.4 OKpY’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruiYeCcKrX BEJIMYMH
7.6 BekTopsbl Ha MI0CKOCTH
8 BeposiTHOCTB 1 cTatucTHKa
8.1 OnucarenpHasi CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka




8.4

MHuoxecTBa

8.5

I'padnt




INOACHUTEJIBHASA 3AIIMCKA

['eomeTpust Kak OJIUH U3 OCHOBHBIX Pa3/EOB IIKOJIHHON MaTEMaTUKHU, UMEIOIINN CBOCH MENIbI0 00€CTICYUTh U3YUeHUE
CBOMCTB M pa3MepoB (Puryp, uX OTHOILICHUM M B3aMMHOE PACIOJIOKEHUE, OMUPACTCS Ha JIOTUYECKYIO, J10KA3aTeNbHYIO
auHuo. lleHHOCTh U3yyYeHUs TEeOMETPUUM Ha YpPOBHE OCHOBHOTO OOHIEro O0O0pa3oBaHMs 3aKJIIOYaeTCs B TOM, YTO
00y4JaroIMICs YYUTCS TPOBOIAUTH JOKA3aTENIbHBIC PACCYXJACHHUS, CTPOUTHh JIOTMUECKHE YMO3aKIIFOUCHHUS, JIOKa3hbIBaTh
WCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKIEHUS «OT MPOTUBHOTO», OTINYATh
CBOMCTBA OT MPU3HAKOB, (POPMYJIHUPOBATH OOpPATHBIC YTBEPIKICHHUS.

Btopoii 1enb0 u3ydeHUS] TEOMETPUM SBISECTCS UCIOIb30BaHME €€ Kak MHCTPYMEHTa IIpU PEIICHUU Kak
MaTeMaTHYCCKUX, TaK M IMPAKTUUCCKHX 3aJiad, BCTPEUAIOUIUXCS B pealbHOM Ku3HH. OOyJaromuics TOKEH HAyYHUThCS
ONPENCIUTh TE€OMETPUUECKYI0 (PUTYypy, OonmMcaTh CIOBAaMU JAaHHBIM 4YEPTEXK WM PUCYHOK, HAWTHU IUIONIAAb 3€MEIHHOTO
y4acTKa, pacCuuTaTh HEOOXOIUMYIO JIJTMHY ONTOBOJIOKOHHOTO KaOens uiu TpeOyeMble pa3sMephl Tapaxka JJis aBTOMOOUIIS.
DTOMY COOTBETCTBYET BTOpas, BBIUMUCIUTENIbHAS JUHUA B HM3ydeHUU reomeTpuu. [lpu pelreHnu 3amad MmpakTUYECKOTO
XapakTepa OOyYaloIUKUCS YYHUTCS CTPOMTh MaTEMAaTHYECKHE MOJCIH pPEATbHBIX J>KMU3HCHHBIX CHTYAIlMi, IPOBOJAUTH
BBIYUCIICHUS U OIIEHUBATh aJIeKBATHOCTD MOJIYUYCHHOTO pe3yJibTaTa.

KpaitHe BaXHO MOMUEPKHUBATh CBSA3U I€OMETPUU C APYTUMU YUE€OHBIMU MpeaMeTaMu, MOTHUBHPOBATh HMCIOJIb30BATh
OTPENCNICHUs] TeOMETPUUYECKUX (PUTYp W TMOHATHM, JEMOHCTPUPOBATH MPUMEHEHUE TMOJYYEHHBIX YMEHHU B (Pusnke u
TEXHUKE. OTH CBs3W Haumbornee sSpKO BUAHBI B TeMax «BekTtope», «TpuroHOMEeTpUyYecKHe COOTHONICHHS», «Meron
koopauHaT™) U « Teopema [Tudaropay.

VYuebnslit kypc «I'eoMeTpus» BKIIIOYAET CIICIYIONINE OCHOBHBIC pa3eibl cofepkanus: «['eomerpudeckue Gurypsl u ux
CBOMCTBaY, «/3MepeHne reoMeTpuyecKux BeJIUUYUH», «JlekapToBbl KOOpAMHATHI Ha MIOCKOCTH», «BekTopb», «JIBuxkeHuUs
m10cKoCcTY, «IIpeodpazoBanus mogo0us».

Ha n3ydenue yuebnoro xypca «I'eomerpus» orBoautcs 204 gaca: B 7 kinacce — 68 gacoB (2 yaca B HeJien0), B 8 Kiacce
— 68 yacoB (2 yaca B Hefien0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COJAEP XAHUE OBYYEHUA
7 KIIACC

HauanpHble moHATUA reomeTpuu. Toudka, npsMas, OTpe3oK, Jyd. Yrou. Buasl yrios. BepTukaibHble U CMEXHBIE YIIIbIL.
buccekrpuca yrna. JlJomanas,, MHOroyroiapHUK. IlapamienbHOCTh U NEPIEHANKYISIPHOCTD MIPSIMBIX.

Cummerpuunblie Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUU. [IprMepbl CUMMETpHH B OKPYXKaIOLIEM MUPE.

OCHOBHBIE TIOCTPOCHHMSI C TIOMOIIIBIO ITUPKYJIS ¥ TUHEHKH. TpeyroibHUK. BeicoTa, Meauana, OMCCeKTpHca, UX CBOMCTRBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHHM TPEYTONIbHUKUA. HepaBeHCTBO TpeyroabHUKA.

CBolicTBa U MPU3HAKU PaBHOOEPEHHOIO TpeyroibHUKa. [[pru3Haku paBeHCTBa TPEYroJIbHUKOB.

CBoliCTBa U MPU3HAKH MAPAIIIENBHBIX NPAMBIX. CyMMa yrioB TPEYroibHUKa. BHENIHNE yIibl TPEYTOJIBHUKA.

[IpssmoyrosbHBIA TpEYroapbHUK. CBOWCTBO MEIHMAHBI MPSAMOYTOJBHOIO TPEYTOJIBHUKA, NMPOBEAEHHOW K TMIIOTEHY3E.
[Ipu3Haku paBeHCTBA MPAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpSAMOYTONIBHBIN TPEYTOJIBHUK C YII0oM B 30°.

HepaBeHcTBa B reoMeTpun: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM, TeopeMa 0 OOJIbIIEM YIJIe U
0O0JIbIIEH CTOPOHE TPEYroyibHUKA. [leprneHIuKyisap 1 HaKJIOHHAS.

['eomeTprueckoe MECTO TOYEK. bUCCEKTpUca yria U CEpeIMHHBIA NMEPNEHIUKYJIAP K OTPE3KY KAaK I€OMETPUYECKHUE
MECTa TOYEK.

OKpy>KHOCTb U KpyT, XOpAa 1 IMaMeTp, UX CBOMCTBA. B3auMHOe pacronoxeHue oKpyKHOCTH U npsiMoi. KacarenbHas
U CeKyIlIasi K OKpY>KHOCTH. OKPY’>KHOCTb, BHUCAaHHAs B yroji. BrimcanHas u onvcaHHasi OKPY»XHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yereipéxyronpauku. [lapamnenorpamm, ero mnpu3Haku ¢ CBOMCTBA. YacTHele ciaydaud IapaieIorpamMMOB
(MpsAMOYTOJILHUK, POMO, KBaJpar), UX MpPU3HAKU U cBOMCTBa. Tpamenusi, paBHOOOKas Tpamnemusi, €€ CBOWCTBAa U MPU3HAKU.
[IpsiMOyTOJIbHAS Tpanenusl.

Meron ynBoenus menuanbl. llenTpansHas cummerpus. Teopema Pameca M Teopema O NPONOPLHOHAIBHBIX

orpe3kax. CpelHUEe JTUHUM TPEYTrOJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroJibHHKa.



[Tonobue TpeyronbHUKOB, K03 duimeHT noaodus. [Ipuznaku nogodusi TpeyroabHUKOB. [IpuMeHeHue nogoOus npu
pELIEHNH NPAaKTUYECKUX 3a]a4.

CpoiicTBa 1uiomaaeil reomerpuyeckux Guryp. GopMmynsl A MIOHIAAN TPEYrojbHUKA, apajljienorpaMmma, pomoOa u
Tpaneuuu. OTHOIICHUE TUIOIA N MOJOOHBIX (UTYD.

Brruncnenue niomaaei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJeTyaTol Oymare.

Teopema [ludaropa. [Ipumenenue Teopemsl [Tudaropa npu pemieHnn NpaKTUYECKUX 3a1a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO yria NpsIMOYTOJbHOTO TpeyrojdbHUKa. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
Tpuronomerpruyeckue GpyHkiuu yrios B 30, 45 u 60°.

Bnucannble W LEHTpaidbHBIE YTIJbl, YroJl MEXAY KacaTeabHOM M XOpAOH. YTibl MEXAY XOpJaMH U CEKYIIHMH.
BrincanHble 1 onucaHHbIE YETHIPEXYTOJBHUKU. B3auMMHOE pacnonokeHue AByX OKpykHocted. Kacanue OKpy>KHOCTEH.
OO011ue KacaTelbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanresc yrioB ot 0 7o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIbI PUBEICHHUS.

Pemenue TpeyronbHuKoB. TeopeMa KOCHHYCOB U T€OpEMa CUHYCOB. PelieHue mpakTHYecKux 3a/1au ¢ UCIOJIb30BaHUEM
TEOPEMbI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue noao6us. [logoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa 0 TpPOU3BEACHUM OTPE3KOB XOPJA, TEOPEMBbI O MPOMU3BEIECHUU OTPE3KOB CEKYIIUX, TEOpeMa O KBajapaTe
KaCaTeJIbHOM.

Bekrop, nnuHa (MOAyJb) BEKTOpAa, COHANpPAaBJICHHbIE BEKTOPBI, IMPOTHUBOMNOJOKHO HANpABIECHHbIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMd HaJa BEeKTOpaMd. PasiiokeHue BEKTopa 10 JABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTel BekTopa. CKaasipHOE NMPOU3BEIECHHUE BEKTOPOB, IPUMEHEHUE I HAXOXKICHHUS
JUIMH U YIJIOB.

JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. YPaBHEHUS MPSAMOM M OKPYKHOCTM B KOOPAMHATaX, IEPECEUCHUE
OKpPY’KHOCTEHN U NpsAMbIX. MeTo KOOpAUHAT U €ro NPUMEHEHHE.



[IpaBusIbHBIE MHOTOYTOJIbHUKH. J[TMHA OKpY>KHOCTU. ['pajgycHasi U pajguaHHas Mepa yria, BRIYUCICHUE JIJWH AYT
OKpyx)HocTel. [Inomanes kpyra, ceKTopa, CerMeHTa.

JIBIDKEHMS TUTIOCKOCTU M BHYTPEHHHE CUMMETpUHU (Quryp (dremeHTapHbie npesacrabiieHus). [lapamienbHbiil mepeHoc.
[ToBopor.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI YYEBHOI'O KYPCA «'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE Pe3yJIbTATBI OCBOCHUS ITPOTPAMMBI Y4eOHOTO Kypca «I'eoMeTpus» XapaKTepu3yroTcs:

1) matpuoTHyecKoe BOCIIUTAHUE:

MPOSIBJIEHWEM HMHTEpeca K MPOIUIOMY W HACTOAIIEMY POCCHUUCKOM MaTeMaTHKH, IEHHOCTHBIM OTHOIIEHHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB U POCCUICKON MAaTEMATUYECKOM MIKOJIbI, K UCITOJIb30BAHUIO ITUX JTOCTHKCHUN B
JIPYTUX HayKax W MPUKIAIHBIX chepax;

2) rpaskaIaHCKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJTHEHUIO OOSI3aHHOCTEM TpaKJaHWHA U pean3allud €ro IpaB, TMPEJCTaBICHUEM O
MaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUM, MPOLEAYp TPa)KJaHCKOTO OOIIeCTBa
(Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO JTHYCCKHUX IPOOJIEM, CBS3aHHBIX C TPAKTHYSCKUM
MIPUMEHEHHUEM JOCTHKEHUN HAYKH, OCO3HAHUEM BAKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIMIIOB B ICATEIBHOCTH YYEHOTO;

3) TpyI0BO€E BOCIIUTAHUE:

YCTAHOBKOU Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a]lay MaTeMaTUYECKOW HAINPaBJIEHHOCTH, OCO3HAHUEM
BOXHOCTHU MaTEMaTUYECKOT0 00pa30BaHUs HA MPOTSHKEHUU BCEU JKU3HU ISl yCIEUTHON PO eCcCUOHATBLHON EeATeIbHOCTH
U pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM U IMOCTPOCHUEM HMHIUBHIYAJIbHON TPACKTOPUH 0Opa30BaHMS
Y )KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEHH;

4) acTeTH4eCcKoOe BOCIIMTAHME:

CITOCOOHOCTBIO K AMOITMOHAIBLHOMY M ACTETUYECKOMY BOCHIPHATHIO MaTEMAaTHUYECKUX OOBEKTOB, 3aj1ad, pPElIeHUH,
paccyXIeHuN, YMEHUIO BUJIETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAIMEe! B JICSITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTUSI 4YeJOBEKa, MPUPOABI M OOIIECTBa, IMOHMMAHUEM MAaTEMATHUYECKOM HayKh Kak cdepbl YeIoBEeYeCKOM
JeSATEIbHOCTH, ATANoOB €€ Pa3BUTHS M 3HAYMMOCTH JIJI1 Pa3BUTHUS LIMBUIIM3AIMH, OBJIAJCHHUEM SI3IKOM MaTEMaTHUKU M



MaTeMaTH4YECKON KyJIbTYypOW KaK CPEICTBOM IO3HAHUS MUPA, OBJIAJICHUEM MPOCTEUIINMHU HABBIKAMH HUCCIIEIOBATEIIBCKON
NESTEILHOCTH;

6) pusuueckoe Bocnuranue, (OpMHUPOBAHKME KYJIbTYPHI 310POBbS U SMOLHMOHAJIBHOI0 0J1ar0MOJIyYHs:

TOTOBHOCTBIO PUMEHATh MAaTEMAaTHUYECKUE 3HAHUS B HHTEPECaxX CBOETO 3/I0POBbs, BEICHUS 3JJ0POBOT0 00pa3a KU3HU
(310poBO€ MHUTaHWE, COAJTAHCUPOBAHHBIM pPEXUM 3aHATUA MW OTABIXA, peryjspHas (u3MUecKas aKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TPU3HAHMUEM CBOETO IIPaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPyroro 4elioBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHUE:

OpUEHTalMel Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHUM JUIsl perieHus 3a7a4 B 00JJaCTH COXPAHHOCTU OKpPY Karolen
cpeabl, IUIAHUPOBAHMS IOCTYIIKOB M OLICHKH KX BO3MOKHBIX IOCJIEICTBUM JUIsI OKPYXKAIOIIEH Cpenbl, OCO3HAHHUEM
r7100a1bHOI0 XapakTepa dKOJOTMUYECKUX Ipo0JieM U IMyTeil UX peLieHus;

8) ajanTanus K M3MEHAOIIMMCS YCJI0BMAM COLMAJIbHON U IPUPOJIHOM CPebl:

TOTOBHOCTBIO K JIEMCTBHSAM B YCIIOBHSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3
IPAKTUYECKYIO IEATEIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS Y APYTUX JIOJEH, IPUOOPETATh B COBMECTHOU EATEIbHOCTH
HOBBIE 3HAHUS, HABBIKMA U KOMIIETEHLIUN U3 OIbITA IPYTHUX;

HEOOXOAMMOCTBIO B (DOPMHpPOBAHUM HOBBIX 3HAHUH, B TOM 4Mciie (OpPMYJIUPOBATH WAEH, MOHITHUS, TMIIOTE3bI 00
00BEKTaX U SBIEHUSAX, B TOM YHCIE€ paHEe HEU3BECTHBIX, OCO3HABaTh Je(UIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BbI30B, TPEOYIOIIMIA
KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS U JACHCTBHs, (POPMYIUPOBATh U OLEHUBATh PUCKH M TOCIEACTBHS,
(GbOopMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIbTATBI
Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS

Ba3oBble Jiornueckue AeicTBUA:



BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHIECKUX OOBEKTOB, MOHSATUH, OTHOIIICHUN MEXIY
HNOHATUAMHU, (POPMYIHPOBATH OMPECIICHUS MOHATHI, YCTaHABIMBATh CYLIECTBEHHBIH MPHU3HAK KiIacCU(UKAIHH,
OCHOBaHUS /17151 000OIIEHUS U CPABHEHUS, KpUTEPUU IPOBOAUMOIO aHAIIN3a;

BOCTIpUHUMATh, (POPMYJIUPOBATH U IPEOOPA30BLIBAThH CYKICHUS: YTBEPAUTEIbHBIC U OTPULIATEIbHEIC, CIMHUYHBIC,
YacTHBIE U O0IIKe, YCIOBHBIE,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3M U MPOTUBOPEUUs B (DaKTax, JaHHBIX, HAOMIOJCHUSIX U
YTBEPKACHUSX, PeJiaraTb KPUTEPUU JUIS BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNH;

JieNaTh BBIBOABI C HCIOJB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U WHIYKTHUBHBIX YMO3aKJIIOUCHHIA,
YMO3AaKJIFOUEHUH 10 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MAaTEeMATUYECKUX YTBEPXKIACHUM (ImpsiMble M OT MPOTUBHOIO), IPOBOJIUTH
CaMOCTOSITEJILHO HECJIOXKHBIE 10Ka3aTeIbCTBA MATEMAaTUYECKUX (DAKTOB, BBICTpauBaTh apryMEHTALUIO, IPUBOINUTh
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh crocod pemieHus yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BApHAHTOB pEIICHUS, BHIOMpaTh Hanboee
HOJXOJSAIINNA ¢ YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccieaoBarejlbCcKHe 1eHCTBUSA:

UCIIOJIb30BaTh  BOINPOCHI KaK  HCCIIENOBATEIbCKMM HMHCTPYMEHT IO3HaHUSA, (OPMYJIMPOBATh  BOIPOCHI,
buKkcHupylole IpoTUBOpEUre, MpoOJeMy, CaMOCTOSTENbHO yCTaHaBIMBAaTh MCKOMOE M JIaHHOE, (OpMHpPOBATH
TUIIOTE3Y, ApTYMEHTUPOBAThH CBOIO MO3ULINI0, MHEHHUE;

IPOBOJUTH 10 CaMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHY HECJIOXKHBIM 3KCIEPUMEHT, HEOOJbIIOE HCCIEA0BAHUE T10
YCTaHOBJIEHHIO OCOOEHHOCTENW MaTEMaTHUECKOT0 O0BEKTA, 3aBUCUMOCTEN O0BEKTOB MEKIY cO00ii;
CaMOCTOSITENILHO  (hOpMyIHpoOBaTh OOOOIIEHHS UM BBIBOJABI IO peE3yJibTaTaM MNPOBEAEHHOTO HAOIIOACHMS,
UCCJIEIOBAHHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U O00OIIECHU;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE IMPOLECCA, @ TAK)KE BBIIBUIaTh MPEAIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pab6ora ¢ undgopmanueii:

BBIABJIATH HCAOCTATOYHOCTh U M30BITOYHOCTH I/IH(l)OpMaHI/II/I, JaHHBIX, H€O6XOI[I/IMBIX AJI1 pCIICHUA 3a/1a4u;



BBIOMPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATHL HHPOPMAIMIO PA3IMYHBIX BHUAOB U (GopM
NPEICTaBICHMUS,

BEIOWpATh (OopMy MpeCTaBIeHNs MHPOPMAIMK U WUTFOCTPUPOBATH PElIaeMbIe 3a/ladd CXEeMaMH, JuarpaMMamH,
WHOM rpaduKoN U UX KOMOMHAIIUSIMU;

OIICHMBATh HAJ&KHOCTh MHPOPMAIMH TIO0 KPUTEPUSM, MPEAJIOKEHHBIM YYHTEIEM HIN CHOPMYIHPOBAHHBIM
CaMOCTOSITENTHHO.

KoMMyHUKAaTHBHBIEC YHHBEPCAJIbHbIC YYeOHbIE 1eiiCTBHUSA:

BOCIIPUHUMATh U (POPMYJIMPOBATh CYXKICHHS B COOTBETCTBUU C YCJIOBUSIMU M LEJISAMH OOLIEHUS, SCHO, TOYHO,
IPaMOTHO BbIpaXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOAY PELICHUS
3a/1a4M, KOMMEHTHUPOBATh MOJyYECHHBIN PE3yJIbTaT;

B XO0Jile OOCYXIEHHUs 3aJaBaTb BOIPOCHl IO CYIIECTBY OOCYXJAaeMOW TEMbl, MpPOOJIEMbI, pelIaeMoi 3ajayd,
BBICKa3bIBaTh WJEH, HAICJICHHbIE HAa MOUCK PEIIECHHS, COMOCTABJISATh CBOU CYXACHHUS C CYXACHHUSIMHU JPYrUX
YYaCTHUKOB JAHAaNiora, OOHApyXHBaTh pazliM4Me€ U CXOJCTBO IMO3ULHUH, B KOPPEKTHOW Qopme ¢GopMyInpoBaTh
Pa3HOIIIACHSI, CBOU BO3PAXKEHUS;

NPEICTaBIATh PE3yJIbTaThl PEUICHUS 3aJlayH, SKCIIEPUMEHTA, UCCIIEIOBAHUs, MTPOEKTA, CAMOCTOSATEILHO BhIOUPATh
dbopmaT BBICTYIUICHUS ¢ YYETOM 3aJ1ay IPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPUH;

NOHUMAaTh M HCIOJIb30BaTh IMPEUMYIIECTBA KOMAaHAHOW M WHIMBHIYaIbHOW paOOThl NpPH PEIICHHH Y4EeOHBIX
MaTEMaTUYECKHX 3a]1a4;

OPUHUMATh LEJIb COBMECTHOW JESTEeNbHOCTH, IUIAHUPOBATh OPraHU3alldi0 COBMECTHOW paldOThI, paclpeneisTh
BU/JIbI pabOT, JOTOBAPUBATHCA, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;
y4acTBOBaTh B IPYNNOBBIX (QopMax paboThl (00CYXIE€HHS, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U APYTHE),
BBIMOJIHATh CBOIO 4YacTh pabOThl U KOOPAMHHUPOBATH CBOU JCHCTBHS C IPYTMMH 4YICHaMHU KOMaHbl, OLIEHUBATh
Ka4yeCTBO CBOETO BKJIa/1a B OOLIUI MPOIYKT MO KPUTEPUAM, CHOPMYJIMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSL.

PeryasitTuBHbIC YHHBepcajlbHbIE yueOHbIe

aeiicreuss Camoopranusaunms:



e CAMOCTOSITEJILHO COCTaBJSATH IUIAH, AJITOPUTM pElIeHUs 3aja4yu (WM €ro 4acTh), BRIOMpPATh CIOCOO PEIICHUS C
y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapHUAHTHI
penieHunit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, IMOUMOHAJILHBIN MHTE/JIEKT:

e BJIQJIETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U PE3yIbTaTa pEelIeHUs] MaTEMaTUYECKOM 3aauu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYThH IIPU PELICHUH 33a/1a4l, BHOCUTbh KOPPEKTUBBI B ACATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOATENIbCTB, HAWIEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBUE pe3yJibTaTa JACSATEILHOCTH IOCTABJICHHOM IIE€IM U YCJIOBHUSM, OOBSCHATH MPUUYUHBI
JOCTKEHUS UM HEJAOCTIKEHUS 11eJTH, HAXOAUTh OITNOKY, TaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY .

IHNPEAMETHBIE PE3YJIBTATHI

K koHiy oOydenus B 7 kiacce 00ydaromuics MOIyYUT CIEeAYIOUE TPEIMETHBIE PE3YIIbTaThI:

Pacnio3HaBaTh W3y4EHHbBIE TE€OMETPUYECKHE (UIYpPBI, OIPEAETATh HX B3aUMHOE pAacCIOJOKEHHE, H300pakaTh
reOMETPUYECKUE (PUTYPBI, BHITOIHIATH YEPTEKH 0 YCIOBUIO 3a/1au. MI3MepATh JIMHEWHbIE U YIIIOBbIE BeTWYUHbI. Pemiath
3a/1a4M HA BBIYKMCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenatp rpyOyl0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH MPEAMETOB B PEAbHOM >KM3HH, Pa3MEpOB MPUPOIHBIX
00beKkTOB. Pa3nnuaTs pazMepsl 3TUX 00BEKTOB MO NOPAIKY BEIUYHHBI.

CTpouTb 4epTeXH K TEOMETPUIECKUM 3aa4aM.

[Tonb3oBaThCs TpHU3HAKAMU PABEHCTBA TPEYTrOJIBHUKOB, HMCIOJIB30BATh MPU3HAKUM M CBOMCTBA PaBHOOEIPEHHBIX
TPEYTOJIBHUKOB ITPU PEIICHUU 33/1a4.

[IpoBOAUTE TOTUYECKHUE PACCYKICHHS C UCITOIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[lonp30BaThCAd NpHU3HAKAMU PABEHCTBA NPSIMOYTOJBHBIX TPEYTOJBHHUKOB, CBOMCTBOM MEIHMAHBI, TPOBEAEHHON K
THUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Onpenensate MapauieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble oOpa3zyeT ¢ HUMHU cekymas. OnpenensTsb
NapaJUIEIIbHOCTD MPSIMBIX C IOMOLIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJJHOM IIPSAMOM O TOYEK APYTOU MPSAMOM.

Pemate 3a7a4umn Ha KiieTyaToi Oymare.



[IpoBOAUTL BBIUUCICHUS W HAXOJUTh YHUCJIOBbIE W OYKBEHHBIC 3HAUCHUsI YIJIOB B T€OMETPUUECKHUX 3ajJadax C
UCIIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB MU MHOTOYT'OJIbHUKOB, CBOMCTB YTIJIOB, OOpPa30BaHHBIX MPH MEPECCUCHUU
JIBYX MApAJUICIIbHBIX MPSIMBIX CEKYIIEeH. Pemars nmpakTuueckre 3aj1a4yni Ha HaX0XKA€HUE YIJIOB.

Brnanerr mOHSATHEM TEOMETPUYECKOTO MeECTa TOYeK. YMETh ONpEeNeisiaTh OUCCEKTPHUCY YIria U CEepeIUHHBIN
MEPIEHAUKYJIAP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

@opMyNIUPOBATh OINPEACICHUS OKPY>KHOCTH W Kpyra, XOpAbl M JAUAMETpA OKPY>KHOCTH, IOJb30BATHCA HX
CBOMCTBAMU. Y METh MPUMEHATH 3T CBOMCTBA IIPU PELICHUH 33/1a4.

Bnagete moHATHEM ONKMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYXKHOCTH, YMEThb HaxoauTh €€ ueHrtp. [lomp3oBarbes
dakTamMu O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYTrOJbHUKA TMEPECEKAIOTCs] B OJHOM TOYKE, U O TOM, UYTO CEpEIUHHBIC
NEPIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOM TOUKE.

Bnagete moHATHEM KacaTENbHOW K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOW O MEPHEHIUKYISIPHOCTH KacaTeJbHON U
panuyca, IpOBEAEHHOTO K TOYKE KaCaHMs.

[Tonp30BaThCs MPOCTENIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMM, TIOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUYECKHUE MIOCTPOCHUS C IIOMOIBIO LIUPKYJIA U JINHEWKHU.

K koHity oOydenus B 8 kiacce 00ydaromuiics MoIyYuT CIEAYIONUE TPEIMETHBIE PE3YIbTaThI:

Pacrio3zHaBaTh OCHOBHBIE BUbI YETHIPEXYTOJBHUKOB, UX 3JEMEHTHI, IIOJb30BAaThCS UX CBOMCTBAMM IIPU PELICHUU
FEOMETPUYECKUX 3a/1a4.

[TpumeHsTh CBOMCTBA TOUKHU NIEPECEUCHUS MEIMaH TPEYroJibHUKA (IIEHTpa MAcC) B PEIICHUH 3a]1ad.

Bnagete mnoHsTHEM CpeOHEW JMHUAM TPEYTrOJbHMKA W TpallelUd, IPUMEHATh MX CBOMCTBA NPU PELICHUHU
reomeTpuueckux 3an1ad. [lonp3oBaTbes Teopemoit dasieca n TeOpeMoil 0 MPOMOPILUOHAIBHBIX OTPE3KAX, IPUMEHATh UX
JUISL PELICHUS TPAKTUYECKUX 3a/1a4.

[TpumeHsTh TPU3HAKHU MOI00US TPEYTOJILHUKOB B PEIICHUH T€OMETPHUUECKUX 3a/1a4.

[Tonb3oBaThess Teopemoit [ludaropa st pelieHHs TeOMETPUUECKMX M MpakTHdeckuxX 3amady. CTpouThb
MaTE€MaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3a/1a4axX, CaMOCTOSITENIbHO JENaTh YEPTEK W HAXOAUTh COOTBETCTBYIOIINE
JUTUHBI.

Bnagerp noHATHAMU CHMHYCa, KOCMHYCa M TaHI€HCA OCTPOrO Yria IpsSMOYTOJbHOrO TpeyroiabHukKa. [lonp30BarhCs
STUMH MOHIATUSMH JIJIS1 PELICHUS MPAKTUUECKUX 3a/1a4.



Boruucnars (pa3auyHbIMU CIOCO0AMHU) TUIONIAb TPEYTOJbHUKA U TIIOIIAJAM MHOTOYTOJIBHBIX PUTYp (MOJIB3YSCh, T/C
HEO0O0XO0IUMO, KaTbKYJISATOPOM). [[pUMEHSITh MOTyUYEeHHbIE YMEHHSI B IPAKTUUYECKUX 3aa9ax.

Bianerh NOHATHSAMU BIIUCAHHOTO M LIEHTPAILHOIO yTJIa, UCIOJIb30BATh TEOPEMBI O BIMCAHHBIX yIJlaX, Yriax MEXIy
XOpJlaMH (CEKyIIMMU) U YTJIie MEXK/y KacaTeJIbHOW U XOPI0 MPU PELIEHUU T€OMETPUUECKUX 3a/1au.

Bragets MOHSATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA ONHUCAHHOTO YETHIPEXYTOJbHUKA IPHU
pelieHuu 3aaad.

[IpuMeHsTh MOJMyYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJIEIU ISl 3a7a4 pealbHON KU3HU U
MIPOBOJUTH COOTBETCTBYIONINE BBIYUCICHHUS C MPUMEHEHHEM IMOAO00US M TPUTOHOMETPUH (TOIB3YACH, TJ€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koniry oOydeHus B 9 kjiacce 00ydJaromuiAcs MOTYYUT CIEIYIONNE TPEIMETHBIE PE3YIbTaThI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMU OCTPHIX VYIJIOB, HAXOAWTh C HX TOMOIIBIO pPa3IUYHBIE SJIEMEHTHI
IPSIMOYTOJLHOTO TPEYTOoJIbHUKA («PEIICHHE MPSMOYTOJbHBIX TPEYroJbHUKOBY»). HaxoauTe (C mMOMOIIBIO KabKYJISITOpPA)
JUTMHBI U YTJIbI JUIsl HETAOJUYHBIX 3HAYCHUH.

[Tonb3oBaThes GopMyiaMu NPUBEACHHUS W OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKIECTBOM ISl HAXOXKICHHS
COOTHOILIEHUN MEXAY TPUTOHOMETPUUECKUMU BETUIMHAMU.

Hcnonb30BaTh T€OPEMBI CHHYCOB U KOCUHYCOB JUISl HAXOXKJICHUS PA3JIUYHBIX 3JIEMEHTOB TPEYToJIbHUKA («pelIeHre
TPEYTOJIBLHUKOBY ), IPUMEHSTh UX MPU PEIICHUU T€OMETPUUECKUX 3a/1au.

Brnaners nonsTusiMu npeoOpa3oBaHUs MOAOOUS,, COOTBETCTBEHHBIX 3JIEMEHTOB MOA0OHBIX ¢uryp. [loms3oBaThes
CBOMCTBaMHU MOJI00MS MPOU3BOJIBHBIX (PUTYDP, YMETh BBIYUCIIATH JJIUHBI U HAXOJIUTh YTIbl Y TOJ00HBIX Guryp. [IpumeHsTs
CBOMCTBA MOI00MS B MPAKTUYECKUX 3a]ja4axX. Y METh MPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYDP B OKpPYKAIOIIEM MUPE.

[Tonp30BaThCsi TE€OpEeMaMu O MPOU3BEJAECHHUU OTPE3KOB XOPJ, O MPOU3BEIACHUU OTPE3KOB CEKYIIUX, O KBajpaTe
KaCaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMu, MOHUMATh HUX TEOMETPUUECKUM U (DU3NYECKUN CMBICH, MPUMEHSITh UX B PEIICHUHU
reoMeTpudeckux u pusznueckux 3aaad. [[puMeHsTh CKalIIpHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXOXKACHUS JIJIUH U YTJIOB.

[Tonp30BaThCA METOJOM KOOPJMHAT HA IJIOCKOCTH, HIPUMEHATH €r0 B PELICHUM F€OMETPUUYECKHX U MPAKTUYECKUX
3a/1a4.



BrangeTs MOHATHSAMU MPAaBUILHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JUTMHBI AYTH OKPY>KHOCTH U PaJMaHHON
MEpHI yTiia, YMETh BBIYUCIISTH MIIOMIAIb KpyTa U ero yacTtel. [IpuMeHsTh mojlydeHHbIe YMEHUS B TPAKTUYECKUX 3aj1adax.

HaxomuTe ocH (MK IICHTPBI) CAMMETPHH (PUTYP, TPUMEHSTH JBIKCHHUS ITIOCKOCTH B TIPOCTEHIIINX CIydasX.

[IpuMeHATh TOMyYeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTHh MAaTEMaTHYCCKHUE MOJIEIH IS 3a7a4 PEaIbHON KU3HHU U
MIPOBOJIUTH COOTBETCTBYIOININE BBIUUCICHUS C MPUMEHEHUEM OO0 ¥ TPUTOHOMETPUUSCKUX (QYyHKIHNA (TIONIB3YACh, T1IE
HEO0OXO0IMMO, KaJIbKYJISITOPOM ).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmmuecTBo 4yacos DJIeKTPOHHbIE
HanmenoBaHue pa3/iesioB U TeM unppoBbIe
Ne i/ P KonTpoabubie | IlpakTnueckue (ubp )
NMpOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Ipocreiine reomeTpuueckue GUrypsl u
1 I/I)I: cBorictBa. M3me :HHe reOMg I/I}‘/-II;CKI/IX 14 bubmmorexa [IOK
’ p p https://m.edsoo.ru/7f415¢2e
BEJIMYMH
bubnuoreka LIOK
2 T 22 1
PEYTOILHHIKH https://m.edsoo.ru/7f415¢e2e
3 [TapamnensHble npsMble, CyMMa YIJIOB 14 1 bubnnoreka [IOK
TpeyroJibHUKa https://m.edsoo.ru/7f415¢2e
4 OKpy’KHOCTH M KpyT. ['eoMeTpruueckue 14 1 bubnnoreka [IOK
MIOCTPOEHHUS https://m.edsoo.ru/7f415¢2e
bu6nmoreka [IOK
5 I1 600 i 4 1
OBTOPCHHE, OOODIICHHE SHAMHMHI https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KosnyecTBO 9acoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM uudgposbie
Ne i/ P Konrtpoubnsie | IIpakruyeckue (1ubp )
NPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
" bubnuoteka [JOK
1 4 12 1
CTRIPEXYTOTLHRHIH https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 IIPOTIOPLIMOHANILHBIX OTPE3KaX, ITOI00HEIE 15 1 bubmorexa LHOK
potiop P ’ https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKU
[Tnomans. Haxoxxaenue miomanen
3 TPEYTOJILHUKOB U MHOTOYTOJIEHBIX (pur 14 1 brbsmorexa HOK
pey Y P https://m.edsoo.ru/7f417¢18
[Tnomanu nonoOHBIX GuUryp
4 Teopema [Iudaropa n Hayana 10 1 bubmmoreka LIOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VY1ubl B OKpYKHOCTU. Brincanusle u
5 OIIMCaHHBIE YETHIPEXYTOJILHUKH. 13 1 bubmuoreka [LIOK
Kacarenbnble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417¢18
OKpYXHOCTEN
. bubnmnoreka [IOK
6 [ToBTOpEeHUEe, 006001IIeHNE 3HAHMIA 4 1 hitps://m.cdsoo.ru/ 741718
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KosnyecTBO 9acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Ne i/ Kontpoasubie | IIpakTnueckue
NPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
1 Tpuronomertpus. Teopembl KOCUHYCOB U 16 | bubmuoreka [IOK
CUHYCOB. Pemienue TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpazoBanue nogodus. Merpuyeckue 10 | bubmmoreka [IOK
COOTHOLLEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bu6mmorexa [JOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPJAWHATHI HA IJIOCKOCTH 9 1 bubmmorexa [OK
cxap PA https://m.edsoo.ru/7f41al2c
IIpa € MHOTOYTO KH. Ha
5 A, A . BuGmorexa [IOK
OKPYHHOCTH 1 L0 I[V pyra. https://m.edsoo.ru/7f41al2¢
Brruncnenue miomanei
bu6mmoreka [JOK
6 JIBIKEHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c¢
7 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTU3aIUs 7 ) bu6mmoreka [JOK
3HAHUN https://m.edsoo.ru/7f41al2c
OBULIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo 4yacos DJIEeKTPOHHbIE
Ne Jara uu(ppoBbIe
Tema ypoka Kontpoabubie | I[IpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTelibHbIe
padoThI padoThI
pecypchl
| [Ipocreiimue reoMmeTpruuecKue | bubnuoreka LIOK
O0O0BEKTHI https://m.edsoo.ru/8866b724
bubmmoreka [OK
2 MHOroyroiapHUK, JIOMaHast 1
M ’ https://m.edsoo.ru/8866cbba
3 CMexHbIE U BEPTUKAIIBHBIE YTJIbI 1 bubmmorexa [IOK
p y https://m.eds00.1u/8866¢5¢c0
4 CMexHbIE U BEPTUKAIIbHBIE YTJIbI 1 bubmmorexa [IOK
P y https://m.edsoo.ru/8866¢7be
5 CMexHbIE U BEPTUKAIIBHBIE YTJIbI 1
6 CMexHbIE U BEPTUKAJIBHBIE YTJIbI 1
7 CMexHbIE U BEpTUKAJIbHbBIC YTJIbI 1
8 CMexHbIE U BEpTHKAJIbHBIC YTJIbI 1
N3MepeHne IMHEHHBIX U YTIIOBBIX
9 BEJINYMH, BBIYUCIIEHUE OTPE3KOB U 1
YIJIOB
N3mepenne TUHEHHBIX U YTIIOBBIX
but6mmoreka [{OK
10 BEJIMYMH, BEIYUCIICHUE OTPE3KOB U 1
https://m.edsoo.ru/8866c3ea
YTJIOB
N3MepeHre TMHENHBIX U YIIIOBBIX
11 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1
YIJIOB



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866b724

N3mepenue JIMHEWHBIX U YITIOBBIX

12 BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U
YTJIOB
[lepumeTp u miomangs Guryp,
13 COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB
[Tepumerp u wiomans Guryp,
14 COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB
[ToHsiTHE O paBHBIX TPEYTroOJbHUKAX
15 U IIEPBUYHBIE NIPECTABICHUSA O bubmmorexa [OK
https://m.edsoo.ru/8866ce80
paBHBIX QUTypax
16 Tpu nmpusHaka paBeHCTBa bubmuoreka LIOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3HaKa paBeHCTBa bu6mmoreka [TOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npusHaka paBeHCTBa bu6mmoreka [JOK
TPEYTOJbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
20 Tpu mpu3Haka paBeHCTBa
TPEYTOJILHUKOB
21 Tpu npu3HaKa paBeHCTBa bu6mmoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866e88e
” [IpusHaku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB
” [Ipu3Haku paBeHCTBa

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB



https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866ce80

CBoiicTBO MeIUaHBI

24 MIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA, bubmorexa LIOK
HpoBeAEHHOM K TTIOTEHy3e https://m.edsoo.1u/8866e9ec
CBOMCTBO M€MaHBI
25 IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEIEHHON K TUIIOTEHY3€
2% PaBHOOe1peHHbIE U bubnuoreka [IOK
PaBHOCTOPOHHUE TPEYTOABHUKU https://m.edsoo.ru/8866d6fa
7 IIpusnaku u cBoiicTBa bubmuoreka [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866d880
)% IIpu3Haku u cBoiicTBa bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYToJbHUKA https://m.edsoo.ru/8866d880
29 IIpusHaku u cBoiicTBa bubmuoreka LIOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepasenctBa B reomeTpun
31 HepasenctBa B reomerpuu bubmmorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reomerpuu
33 HepaBenctBa B reometpun
4 [IpssMOyTONbHBINA TPEYTOIBHUK C bu6mmoreka [IOK
yriom B 30° https://m.eds00.ru/8866eb22
15 [IpsaMOyToNBHBIN TPEYTOIBHUK C
yriiom B 30°
16 KoHTponbHas paboTta mo teme bu6mmoreka [JOK
"TpeyronbHuku" https://m.edsoo.ru/8866ecbc
37 [TapamiensHble NpsMbIE, X bu6mmoreka [TOK
CBOMCTBA https://m.edsoo.ru/8866ef64
38 [TsTeiit noctynar EBknuna



https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866e9ec

39

Hakpect nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUE YTIJIBI,
00pa30BaHHbIE NIPH NIEPECEUCHUN
MapaJuIEIbHBIX MIPSMBIX CEKYIIEH

but6mmoreka [IOK
https://m.eds00.ru/88661086

40

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUE YTJIbBI,
00pa30BaHHbIC NIPH NIEPECEUCHUN
MapaJuIeIbHBIX MPSMBIX CEKYIIEH

41

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUE YTIJIBI,
00pa30BaHHbIC [IPH [IEPECEUCHUN
[IapAJUIEIIBHBIX IPAMBIX CEKYyILEH

42

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OJTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH NIEPECEUCHUN
[IapaJUIEIbHBIX IPAMBIX CEKYyILEH

43

Hakpect nexammue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NIPH NEPECEUCHUN
MapAJUIEIBHBIX IPAMBIX CEKYyILEH

but6mmoreka [IOK
https://m.edsoo.ru/886613b0

44

[Ipu3Hak napamienbHOCTH MPSIMBIX

Yyepe3 paBeHCTBO PACCTOSHUM OT
TOYEK OJIHOM MPSAMOM 10 BTOPOH
pSAMOM



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f086

[Ipu3Hak napamieIbHOCTH IPSMBIX
Yyepe3 paBeHCTBO PACCTOSHUM OT

45
TOYEK OJTHOM IPSIMOM 10 BTOPOH
psSIMOM
46 CyMMa yTI0B TpEyroiabHHUKA bubmmorexa [OK
Y Y Pey https://m.edso0o.ru/88661630
47 CyMMa yTJI0B TpeyroiabHHUKa bubmmorexa [OK
Y Y Ristd https://m.edsoo.ru/8866f8ba
48 BremHue yrisl TpeyroibHuKa bubmmorexa [OK
Y ey https://m.edsoo.ru/8866fasSe
49 Bremnue yribsl TpeyroibHUKa
KonTponbhas pabota mo teme
50 "[TapamienbHble IpsIMBIE, CyMMa bubmmorexa [IOK
P p W Y https://m.edsoo.ru/8866febe
YTJIOB TPEYTOJIbHUKA
51 OKpy>XHOCTbB, XOPJIbI K TUAMETP, X bu6mmoreka [JOK
CBOICTBa https://m.eds00.ru/88670800
52 KacarenbHas k okpyx’HOCTH bubmorexa [OK
24 https://m.edsoo.ru/88670e9a
53 OKpY>KHOCTb, BIUCAHHAS B YTOJ
54 OKpY’>KHOCTb, BIIUCAHHAS B YIOJI
55 [Tonsitue o 'MT, npumeHeHue B bu6nuoreka [IOK
3aJa4ax https://m.edsoo.ru/8867013e
56 [Tonstue o I'MT, npumeHnenue B bu6mmoreka [IOK
3aJa4ax https://m.edsoo.ru/88670508
buccekrpuca u cepeMHHBIN
57 MEePIECHANKYJISP KaK
F€OMETPUUYECKHE MECTA TOUEK
58 OKpy>XHOCTb, OITUCAHHAS OKOJIO bubnuotexa [{IOK



https://m.edsoo.ru/88670508
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670800
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f630

TPEYTroJIbHUKA https://m.edsoo.ru/88670a62
59 OKpy>XHOCTb, OITUCAHHASI OKOJIO |
TPEYroJIbHUKA
60 OKpy>XHOCTb, BIIMICAaHHAs B 1 bu6mmoreka [JOK
TPEYTOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy>XHOCTb, BIIMICAHHAs B 1
TPEYTOJIbLHUK
6 [Ipocreimue 3anaun Ha | bubnuoreka LIOK
IOCTPOEHNE https://m.edsoo.ru/88671188
63 IIpocreiimue 3anaun Ha 1 bubnuoreka [IOK
IIOCTPOEHHUE https://m.edsoo.ru/886712d2
Konrponbnas padora no teme
64 "OKpYXHOCTb U KPYT 1 Brbmorexa LIOK
Py PyT. . https://m.edso0o.ru/88671462
I'eomeTprueckue nocTpoeHus
[ToBTOpeHue u 006001IeHNE 3HAHUIA
65 OCHOBHBIX IIOHSATUA U METOJ0B 1 bubmmorexa [IOK
A https://m.eds00.1u/886715b6
Kypca 7 Kiacca
bu6mmoreka [JOK
66 4 0 1
TOTOBAA KOHTPOIbHAA paboTa https://m.edsoo.ru/886716ec
[ToBTOpeHue u 006001IeHNE 3HAHUI
67 OCHOBHBIX ITIOHATHI 1 METOJIOB 1
Kypca 7 Kiacca
[ToBTOpeHue u 006001IeHNE 3HAHUIA
68 OCHOBHBIX IIOHSTUI U METOJIOB 1 bubmmorexa [OK
A https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671188
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88670a62

8 KVIACC

KosmuecTBo 4yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoxka Konrposbnbie | IIpakTnyeckue A p
n/n Bcero u3y4eHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
| [Tapannenorpamm, ero npu3Haku u | bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671af2
) ITapamienorpamm, ero Npu3HaKu U | bubmmoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero npu3Haku u ) bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671cal
YacTHble cnyyau mapajuieorpaMMOB
4 (TIpSIMOYTOJILHUK, pOMO, KBaJIpaT), UX 1 bubmmorexa [OK
PAMOY L p ’ pat), https://m.edso00.1u/88671dea
MIPU3HAKU U CBOWCTBA
YacTHble cnyyau mapajuieJorpaMMOB
5 (IpsAMOYTOJIBHUK, POMO, KBaApaT), UX 1 bubmmorexa [OK
PAMOY L p ’ pat), https://m.eds00.1u/8867120
MIPU3HAKH U CBOHCTBA
YacTHble cyyau mapauieorpaMMoB
6 (npsimo FOHZHI/IK (I:MG KBa, ] aT), ux 1 bubmmorexa [IOK
pAMOy J p ’ Apat), https://m.edsoo.ru/8867209¢
MIPU3HAKU U CBOWCTBA
bu6mmoreka [JOK
/ Tpaneuus ! https://m.edsoo.ru/88672358
g PaBHOOOKAs U IPSIMOYTOJIbHAS I bubnuoreka LIOK
Tpaneuuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas 1 IPAAMOYTOJIbHAS 1 bubmuoreka LIOK
Tpaneuuu https://m.edsoo.ru/88672858
10 Merton yaABOEHHUS MEAUAHBI 1 bubnmnorexa [JOK



https://m.edsoo.ru/88672858
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671af2

https://m.edsoo.ru/88672b14

11 IlenTpanbHas cumMmeTpUs Bubmorexa LIOK
https://m.edsoo.ru/88672b14

b Konrponbnas padora no reme bubnuoreka [IOK
"YeThIpEXYTOIbHUKH " https://m.edso0.ru/88672c%a

13 Teopema daneca u Teopema o bubmuoreka [IOK
MPOMOPLUOHAIIBHBIX OTPE3KaAX https://m.edsoo.ru/8867337a

14 CpenHss TuHMS TPEYroJIbHUKA bubmmorexa LOK
https://m.edsoo.ru/88672e0c

15 CpenHss TMHMS TPEyrobHUKA bubmmorexa LIOK
https://m.eds00.ru/88672138

16 Tpanenusi, e€ cpeHsst TUHUS bubmorexa OK
https://m.edso00.ru/88672358

17 Tpaneuus, e€ cpeausis JIMHUA bubnmorexa LIOK
https://m.edso0o.ru/88673064

18 [IponopiimoHaabHbIE OTPE3KU bubmmorexa [OK
https://m.edso0o.1u/88673794

19 [IponopiimoHaabHbIE OTPE3KU bubmmorexa [OK
https://m.edso0o.1u/88673794

bu6muoreka [IOK
20 Hentp macc B TpeyrobHHuie https://m.edsos.lru/886738fc

bu6nuoreka [IOK
21 Tonobubie TpeyroeHukn https://m.edsoc{—.[ru/88673378

” Tpu npusHaka noxoodus bubnuoreka [IOK
TPEyroJIbHUKOB https://m.edsoo.ru/88673bae

” Tpu npuzHaka nogoous bubmmoreka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/88673d52

24 Tpu npuszHaKa mogoous bubnuoteka [{IOK



https://m.edsoo.ru/88673d52
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14

TPEYTOJIbHUKOB

https://m.edso0.ru/8867400e

Tpu npuzHaka nogoous

25
TPEYrOJbHUKOB
2% [Tpumenenne moxoous Mpy pelIeHun
MPAKTHUYECKUX 3a7a4
7 Konrposnbnas padora no reme bubnuoreka [IOK
"ITomo6HbIE TPEYTONbHUKH" https://m.edsoo.ru/8867445a
)% CaoiicTBa muiomaen bubmuoreka [IOK
TeOMETPUUYECKUX PUTYp https://m.edsoo.ru/886745fe
29 dopmysl 1)1 10N bubnuoreka [IOK
TpEyrojbHUKa, ITapajljieiorpaMma https://m.edsoo.ru/88674860
30 dopmysl 41 10N bubnuoreka [IOK
TPEYTroJbHUKA, ITapaJUIeIOrpaMma https://m.edsoo.ru/88674a22
31 DopMybl 4715 TUIOMIAIN bu6mmoreka [JOK
TpEYroabHUKA, NapajuiesorpaMma https://m.edsoo.ru/88674a22
0 ®opMyJIbl 1S TUIOIIAIN bu6mmoreka [JOK
TpEeyrojabHUKAa, NapajuiesorpaMma https://m.edsoo.ru/88675288
3 DopMyJIbl 1S TUIOIAIN bu6mmoreka [JOK
TpEYroiabHUKA, NapajuiesorpaMma https://m.edsoo.ru/8867542¢
4 Brruncnenue miomanei ca0XHBIX bubmuoreka [{OK
buryp https://m.eds00.ru/88674¢78
15 [Tnomanu ¢huryp Ha KIeT4yaTou bu6mmoreka [IOK
Oymare https://m.edso0.1u/8867473¢
36 [Tnomann momoOHBIX GUryp
37 [Tnomanu momoO6HBIX GUryp
18 3ajaun ¢ MPaKTUIECKUM bu6muoreka [IOK

co/iepKaHNeM

https://m.edsoo.ru/88675558



https://m.edsoo.ru/88675558
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88675288
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674860
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/8867400e

39 3ajauu ¢ MPaKTUYECKUM bubmmoreka [JOK
coAepKaHUEM https://m.edso0.ru/88675684
40 Pemienue 3a1a4 ¢ MOMOIIbIO METOJIA bubnuoreka [IOK
BCIIOMOTaTeJIbHON TUIONIAIN https://m.edso0.ru/88674190
41 Konrponbnas padora no reme bu6muoreka [LIOK
"ITinomans" https://m.eds00.ru/8867579¢
0 Teopema IIudaropa u eé bubnuoreka [IOK
MIPUMEHEHNE https://m.edsoo.ru/88675918
0 Teopema [Tudaropa u eé bubmmoreka [JOK
[IPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema IIudaropa u eé bubnuoreka [IOK
MIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u eé
NpUMEHEHHE
46 Teopema [Iudaropa u eé
NpUMEHEHHE
Omnpenenenne TPUTOHOMETPUIECKUX
I OCTPOroO yria
47 $ynicunii ocTporo y bubmmorexa [IOK
HPAMOYTOILHOTO TPEYTOABHIIA, https://m.edsoo.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIICHUS
B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUYECKOE bu6mmoreka [JOK
TOXIECTBO https://m.edsoo.ru/88675{44
49 OCHOBHOE TPUTOHOMETPUUECKOE
TOX/IECTBO
50 OCHOBHOE TPUTOHOMETPUUECKOE
TOX/IECTBO
51 Konrtponsnas padora no teme bubmuoreka [IOK



https://m.edsoo.ru/88675f44
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/88675684

"Teopema IIudaropa n Havana

https://m.edsoo.ru/8a1407¢8

TpUroHoMeTpuu"
5 BnncanHble 1 IEHTpaIbHBIE YTIIbI, bubnuoreka [IOK
YIoJI MEKY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8al1415b2
53 BrnincanHble 1 IEHTpaIbHBIE YIIIbI, bu6muoreka [LIOK
YIoJl MEXAy KacaTeJIbHOU U XOpAOH https://m.edsoo.ru/8a141940
54 BrnincanHble 1 IEHTpasIbHBIE YIJIbI, bubnuoreka [IOK
YIoJI MEK1Y KacaTeJIbHOU U XOPIOU https://m.edsoo.ru/8al41b34
55 VYTIIbl MEXAY XOpAaMU U CEKYILUMHU
56 Vsl MEXKIy XOpJIaMU U CEKyLIUMU
BrnicaHHble 1 onMcaHHBIE
57 YEThIPEXYTOJIbHUKH, UX IIPU3HAKU U bubmmorexa [IOK
. pexy ’ P https://m.edso00.ru/8a140f86
CBOMCTBA
BrnincanHble 1 onMcaHHBIE
58 YeThIPEXYTOJIBHUKH, UX IPU3HAKU U bubmmorexa LOK
. pexy ’ p https://m.edsoo.ru/8al416d4
CBOMCTBA
BrnincanHble 1 onMcaHHBIE
59 YeTBIPEXYTOJIBHUKH, UX IPU3HAKU U Bubmorexa LIOK
. pexy ’ p https://m.edsoo.ru/8al416d4
CBOMCTBA
IIpuMeHeHre CBOMCTB BIMCAHHBIX U
60 OIMCAaHHBIX YETHIPEXYTOJBbHUKOB IIPH
PEILIECHNN TEOMETPUYECKUX 3a1a4
IIpuMeHeHne CBOMCTB BIIMCAHHBIX U
61 ONMCAHHBIX YETHIPEXYTOJBHUKOB IIPH
pEILIECHNN TEOMETPUYECKUX 3a1a4
6 B3aumHoe pacnosnoxeHue aByx bubnuoreka [IOK
OKpY>KHOCTEH, 00I111e KacaTeabHble https://m.edsoo.ru/8al1410a8
63 Kacanue okpyxxHocTeit bu6mmoreka [JOK



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a1407e8

https://m.edsoo.ru/8al410a8

KonrpomnbHas padora no reme "Yrisl

bu6mmoreka [JOK

64 B OKpPY’KHOCTH. Bricanusie u 1
" https://m.edsoo.ru/8al41c88
OTHMCAHHBIC YETHIPEXYTOJIbHUKN
[ToBTOpEeHNE OCHOBHBIX MOHATHH U
65 METOJ0B KypcoB 7 U 8 KJIaCCOB 1 bubmorexa OK
A M . ’ https://m.edsoo.ru/8al41ddc
0000111eH1Ee 3HAHU
[ToBTOpEHNE OCHOBHBIX MOHATHH U
66 METOA0B KypcoB 7 U 8 KJIaCCOB 1 bubnnorexa [IOK
A yp . ’ https://m.edsoo.ru/8al4lefe
0000111eH1Ee 3HAHUI
bu6mmoreka [JOK
67 n o 1
Toroas KOHTpOJILHAA paboTa https://m.edsoo.ru/8a142368
[ToBTOpEHME OCHOBHBIX MOHATUN U
bu6mmoreka [JOK
68 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/8al1420ac
000011Ie e 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/8a1420ac
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a1410a8

9 KVIACC

Kosmn4yecTBOo 9acoB JIeKTPOHHbIE
Ne ara nugposbie
Tema ypoka Kontpoasubie | IIpakTnueckue A p
n/m Bcero U3y4eHus1 | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
| Onpenenenne TPUrOHOMETPUUECKUX | bubnuoreka [IOK
¢ynkmii yrios ot 0° no 180° https://m.edsoo.ru/8a1424bc
2 DopMyIIbI IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 Brbmorexa LIOK
p y https://m.edsoo.ru/8a14336¢
4 Teopema KocuHyCOB 1
bu6mmoreka [JOK
5 T 1
cOpeMa KOCHHYCOB https://m.edsoo.ru/8al42d5e
Bbubnunoreka LIOK
6 T 1
copeMa CHHycoB https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHycOB 1
9 Haxoxaenve IjuH CTOPOH U BEJTUYUH 1 but6mmoreka [JOK
YIJIOB TPEYTOJILHUKOB https://m.edsoo.ru/8a1430b0
bubmuoreka [{OK
10 P 1
CHICHHE TPEYTOMLHAKOB https://m.edsoo.ru/8al42acO
11 Petienue TpeyroJbHUKOB 1 bubamorexa [OK
Pey https://m.edsoo.ru/8al42ac0
but6mmoreka [JOK
12 P 1
CHICHHE TPEYTOMLHHIKOB https://m.edsoo.ru/8al42acO
13 Petienue TpeyrojbHUKOB 1 bubmuoreka [{IOK



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a1424bc

https://m.edsoo.ru/8al42ac0

IIpakTHueckoe MPUMEHEHNE TEOPEM

but6mmoreka [IOK

14 CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c

15 IIpakTHueckoe MPUMEHEHNE TEOPEM
CHUHYCOB U KOCHUHYCOB

16 KonrtposnbHas pabora o reme bubnuoreka [IOK
"Pelienue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a

but6mmoreka [IOK

17 [TonsiTue o npeoOpa3zoBaHUU 110100 hitps-//m.cdsoo.rw/Sal 43ab0

18 COOTBETCTBEHHBIC DJIEMEHTHI bubmuoreka [{OK
noJOOHBIX HUTyp https://m.edsoo.ru/8al43de4

19 COOTBETCTBEHHBIE DJIIEMEHTHI
noJ00HBIX Uryp
Teopema 0 mpOU3BEAECHNUN OTPE3KOB

20 XO0p, TeopeMa O IPOU3BEIECHUN bubnuoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema 0 mpOU3BEAECHUN OTPE3KOB

21 XOpI, TEOpEMA O MPOU3BEACHUN bu6muoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJparTe KacaTeabHOU
Teopema 0 pou3BeIEHUN OTPE3IKOB

” XOpJI, TeOpeMa O MIPOU3BEACHUHU bubnuorexa [{IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al1442da
KBaJpaTe KacaTeabHOU

” IIpumeHeHne TeopeM B peleHnn bu6muoreka [IOK

TCOMCTPHUICCKUX 3aaaY

https://m.edsoo.ru/8a143106



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142ac0

24 [IprMeHeHre TeOpeM B pEIICHUH bu6muoreka [IOK
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a1443fc
’5 IIpumeHeHne TeopeM B peleHnn bu6mmoreka [IOK
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
2% "IIpeobpa3oBanue mo100us. bu6mmoreka [IOK
Metpuueckre COOTHOUIEHHUS B https://m.edsoo.ru/8al1447a8
OKpYy>kHOCTH"
7 Ornpenenenne BeKTOpoB. Ou3nuecKuii 1 bubnuorexa [{IOK
T€OMETPUYECKUI CMBICIT BEKTOPOB https://m.edsoo.ru/8a144960
)% CrnosxeHue 1 BBIYUTaHNUE BEKTOPOB, bu6muoreka [IOK
YMHOX>KEHHE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CnosxeHue ¥ BBIYUTAHUE BEKTOPOB, bubmmorexa [JOK
YMHOKEHHME BEKTOpPA Ha YHUCIIO https://m.edsoo.ru/8a144d52
30 CnokeHue ¥ BBIUUTAaHUE BEKTOPOB,
YMHO>KEHHE BEKTOpa Ha YUCIIO0
31 Pa3noxenue BekTopa o 18yM
HEKOJUIMHEapHBIM BEKTOpaM
bubnunoreka LIOK
32 Koopmunatet Bextopa https://m.edsoo.ru/8al44tbe
CkansipHoe Mpou3BEIEHUE BEKTOPOB,
33 €ero HpiMeHeII-I)I/Ie JUTSt HaXO)K,[[eHI/IIZI JUTUH Brbmmorexa LIOK
https://m.edsoo.ru/8a14539c
U yTJIOB
CkansipHOoe pOU3BEJICHUE BEKTOPOB,
34 €ero HpII?IMeHeII:I)I/Ie TUTSt Haxomz[eHHI; JUTUH bubmmorexa [IOK
https://m.edsoo.ru/8a14550e
Y yTJIOB
35 Pemienue 3a1ayd ¢ moMOIIBI0 BEKTOPOB but6mmoreka [JOK



https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1443fc

https://m.edsoo.ru/8al44c3a

but6mmoreka [JOK

36 Pemenue 3a1ad ¢ moMonIp0 BEKTOPOB hitps://m.cdsoo.ru/8al 45804
37 [TpyuMeHeHre BEKTOPOB Ui PELLIECHUS
3a1a4 (U3NKU
18 KonTponbhas pabota no teme bubmuoreka [IOK
"Bekrops!” https://m.edsoo.ru/8a145b08
39 JlexapTOBbI KOOP/IMHATHI TOUEK Ha
IUIOCKOCTH
. bu6mmoreka [IOK
40 ¥ PaBHeHHe MpAMOT https://m.edsooL.Iru/8a145048
41 YpaBHeHHE psAMOU
bubnuoreka [IOK
42 ¥ PaBHCHHE OKPYKHOCTH https://m.edso;_.lru/Sa14635a
43 Koopaunatsl To4ek nepecevyeHus bubmuoreka [LIOK
OKPYXHOCTH U TIPSMOM https://m.edsoo.ru/8a146620
MeTtoa KOOpAUHAT MPH PELICHUH
44 TeOMETPUUYECKUX 3a/1a4, IPAKTUYECKUX
3a1a4
Metoa KOOpAUHAT MPH PELIEHUH
45 reOMETPUUECKUX 3a]au, MPaAKTHUECKUX
3a1a4
Metoa KOOpAUHAT MPH PELICHUU
46 reOMEeTPUUECKUX 3a]au, MPaAKTHUECKUX
3a1a4
47 KoHTponbHas pabora 1o Teme bu6mmoreka [OK

" JlekapTOBBI KOOPAUHATHI HA

https://m.edsoo.ru/8al46e0e



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a144c3a

iockoctH"

43 IIpaBunbHBIE MHOTOYTOJIBHUKH, bu6mmoreka [IOK
BBIYMCIICEHUE UX JJIEMEHTOB https://m.edsoo.ru/8al46fda

bu6mmoreka [IOK

49 Hueno m. JlmuHa okpyxHOCTH https://m.edsoc{—.lru/8al472c8
bu6mmoreka [IOK

>0 Huero m. Jlmnka okpyxHocTh https://m.edsocf.lru/8a147l4c

51 JlmuHa 1yTv OKpYyKHOCTH
bu6mmoreka [IOK

>2 Panwasnas mepa yria https://m.edsocf.lru/8a14714c

53 [Tnomane kpyra, ceKTopa, CEerMeHTa bubmmorexa LIOK
https://m.edsoo.ru/8a147426

54 [Tmomaae kpyra, ceKTopa, CEerMmeHTa Bubmrorexa LIOK
https://m.edsoo.ru/8a147750

55 [Tmomaae kpyra, ceKTopa, CEerMeHTa Bubamorexa LIOK
https://m.edsoo.ru/8a147750

56 [TonsTHe 0 ABMKEHUU TUIOCKOCTH brbmmorexa [OK
https://m.edsoo.ru/8a147c82

57 [TapannenbHbIN IEPEHOC, TTOBOPOT bubmmorexa LIOK
https://m.edsoo.ru/8a147f16

58 [TapannenpHbIM IEPEHOC, TOBOPOT buomorexa LIOK
https://m.edsoo.ru/8a147f16

59 [TapasienbHbIN IEPEHOC, IOBOPOT

60 ITapaienpHbIi IEPEHOC, TOBOPOT

61 [IpumeHeHre TBMKEHU TTPU pelIeHUN bu6mmoreka [IOK

3aJa4 https://m.edsoo.ru/8al1480e2
62 KonrtposbHas pabora no remam



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a146fda

"IIpaBHJIbHbIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. [|Br>KeHUS TIIOCKOCTH"

63

[ToBTOpenue, 0600IIECHNE,
cucreMarusanus 3HaHui. Msmepenue
TEOMETPUUYECKUX BEJINYMH.
TpeyronbHUKN

but6mmoreka [JOK
https://m.edsoo.ru/8a148524

64

[ToBTOpenue, 0600IIECHNE,
cUCTeMaTH3aIlNsI 3HaHWH.
[TapannenpHble U EPIIEHINKYIISPHBIE
npsiMbIe

but6mmoreka [JOK
https://m.edsoo.ru/8a148650

65

[ToBTOpenue, 0600IIECHNE,
cuctemaTusanus 3HaHuil. OKpy»KHOCTb
u Kpyr. ['eoMeTprueckre nocTpoeHus.
VYTIuBl B OKPY’KHOCTH

66

[ToBTOpenue, 0600IIECHNE,
cucTeMaTu3anus 3HaHui. Brucanasie n
OTIMCaHHBIE OKPYKHOCTH
MHOTOYTOJILHUKOB

67

HroroBast KoHTpoIbHAs paboTa

but6mmoreka [IOK
https://m.edsoo.ru/8a148920

68

[ToBTOpenue, 06001ICHNE,
cCUCTEeMaTU3allis 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOI'PAMME

68



https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148524

MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMMBI

7 KVIIACC

Kon N .
IIpoBepsiemble NpeAMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe1bHOI MPOrpaMMbl OCHOBHOI'O
NPOBEPSIeMOro
poBep o0mero odpasoBanust
pe3yJibTaTa

6 I'eomerpus

Pacrnio3naBath N3YUCHHBIC T'COMCTPUYCCKUC (bHprBI, OIIPCACIIATh UX B3aMMHOC PACIIOJIOKCHHUC, I/1306p8.)K8.TI>
6.1 reoOMETPpHUICCKUC (1)I/Il"ypbl, BBITIOJIHATE YEPTECIKU 110 YCIIOBUIO 3a/1a4U. I/ISMCPHTL JIMHEHUHEIC U YTJIOBBIC BEJIIMUNHBI.

PemiaTe 3amaun Ha BRIYUCICHUE JIUH OTPEC3KOB U BCJINYHH YIJIOB

HCHaTL Fp}I6y}O OLICHKY JIMHEWHBIX U YTJIOBBIX BCJIMYUH ITPEAMCTOB B peanLHoﬁ JKHU3HU, pa3MCPOB IMPUPOIHBIX

62 00bekToB. Paznmnuath pa3sMEpPhI 3TUX 00BEKTOB I10 NOPpAAKY BCIIMYHNHbBI

6.3 CTpOI/ITB YCPTECIKU K TCOMCTPUICCKUM 3a/Ila9aM

6.4 ITonp3oBaThCs IMpU3HAKaMH PaBCHCTBA TPCYI'OJIbHUKOB, HCIIOJbB30BATb IPU3HAKU U CBOICTBa paBHO6eI[peHHBIX
. TPECYTOJIbHUKOB IIPpXU PCIICHUH 3a/1a4

6.5 HpOBOI[I/ITB JIOTUYCCKUEC PACCYIKACHUS C UCIIOJIb30BAHUEM I'€COMCTPHUICCKUX TECOPEM

6.6 ITons30BaThCs IIprU3HaKaMK paBCHCTBA IMPAMOYI'OJIBHBIX TPCYI'OJIbHHUKOB, CBOMCTBOM MCIUAHBbI, HpOBGI[éHHOﬁ K

THIIOTEHY3C MPAMOYI'OJIBHOT'O TPEYIrOJIbHHUKA, B PpEIICHUHU I'COMCTPUICCKUX 3a1ayd

6.7 OmnpenensTe MapajuieNbHOCTh MPSIMBIX C MOMOINBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH cekymlas. Onpenensirsb




MapajuIebHOCTD MPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUMA OT TOYEK OJTHOM MPSAMOM 10 TOYEK APYToM MpsiMoin

6.8 Pemate 3amaun Ha kaeT4aTon Oymare
[IpoBOANTH BBIUMCICHHSI U HAXOAWUTH YMCJIOBBIE U OYKBEHHbBIC 3HAUEHHUS YIJIOB B N€OMETPUYECKHUX 3ajauyax c
6.9 UCTIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJBHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpPHU
[IEPECEYCHUH IBYX NapaJLIEIbHBIX IIPSAMBIX CEKyIIEeH. PermaTe npakTHYecKue 3a1a4n Ha HaXO0KIEHUE YIJI0B
6.10 Bnagers MOHATHEM T€OMETPUYECKOTO MeCTa TOYEK. YMETh OINpEAeATh OUCCEKTPUCY YIJIa M CEpEeAMHHBIN
' NEPHEHAUKYIISIP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUEK
611 @opMynMpOBaTh ONPEIEICHUS OKPYKHOCTH M Kpyra, XOpJbl M JIUaMeTpa OKPYKHOCTH, II0JIb30BAaThCS MX
' CBOMCTBaMH. Y METh IPUMEHATH 3TU CBOMCTBA IIPU PEIICHUH 3a/1a4
Biagers NOHATHEM ONHMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAaXOAWTh €€ 1eHTp. Ilonp3oBarbces
6.12 (akTamM# 0 TOM, 4TO OMCCEKTPHCHI YTIIOB TPEYTOJILHUKA IIEPECEKAIOTCS B OJJHON TOUKE, M O TOM, YTO CepeIMHHBIE
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIBHUKA NIEPECEKAIOTCS B OJTHOM TOUKE
6.13 Bitagers noHATHEM KacaTENbHOU K OKPY>KHOCTH, I10JIb30BATHCS TEOPEMOU O NEPIEHAUKYJIIPHOCTH KacaTeJIbHON
' U paanyca, IPOBEIEHHOIO K TOYKE KACAHUS
6.14 ITonb30BaTbCs MPOCTEHILIMMHU T€OMETPUYECKUMU HEPABEHCTBAMU, [IOHUMATh UX NIPAKTUYECKUM CMBICI
6.15 IIpoBOANUTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOEHUS C IOMOIIBIO LIUPKYJISA U JIMHEUKHU
8 KVIACC
Kon . .
HpoBepsIeMOro IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMBbl OCHOBHOI'O

pe3yJbTara

001ero oo0pazoBaHus




6 ['eometpust
61 Pacrio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MOJb30BAaThCSA UX CBONCTBAMH IPH PELLICHUH
' reOMEeTPUYECKUX 3a]1au
6.2 [IpuMeHATh CBOMCTBA TOYKH MEPECECUCHUST MEIUaH TPEYToJbHUKA (IICHTPa MaccC) B PEIICHUH 3a1a4
Bnagerp mnoHsTHEM cpelHEN JMHUM TPEYroJibHWKa M Tpaleuuu, NPUMEHATh MX CBOMCTBa MpU pelIeHUH
6.3 reoMeTpryeckux 3anad. Ilomp3oBaThecs TeopeMoit Qaneca U TEOPEMOU 0 IPOIOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh
UX IS pelIeHUs IPaKTUYECKUX 3a1a4
6.4 [IpumeHsTh MPU3HAKU [T0100MS TPEYTOJILHUKOB B PELICHUH T€OMETPHUUECKHX 3aa4
[Tonb3oBatbest  Teopemoit  Iludaropa mmst  pemieHus TEOMETPUUECKUX M MpakTUYecKux 3amad. CTpouThb
6.5 MaTEMAaTUYECKyl0 MOJAEIb B MPAKTHUECKUX  337ayaX, CaMOCTOATENIBHO  JIeNaTh 4YEpTéX M HAXOIUTh
COOTBETCTBYIOIUE JIJIMHBI
66 Bnagers nmoHsATHSMU CHHYCa, KOCUHYCa U TaHT'€HCa OCTPOro YIJa MpsIMOYTOJbHOIO TpeyrojbHHuKa. [lonb3oBaThCs
' STUMHU MOHATHAMU JIJIsl pELIEHUs] TPAKTUYECKUX 3a1a4
67 Boraucnars (pa3nuyHbpIME C1Ioco0aMu) IUIO0MIAs TPEYTOIbHUKA U IJIONIAaId MHOTOYTOJIBHBIX (UTYp (TI0NIB3YSACH, I11e
' HE00X0UMO, KaJIbKyJIATOpOoM). [IpuMeHTh MOoTy4YeHHbIE YMEHHUS B IPAKTUUECKUX 3a1a4ax
6.8 Bnageth NOHATUSAMU BIMCAHHOTO U LEHTPAJIBHOTO YIJIA, CIOJIb30BAaTh TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIaX MEXIY
' XOpAaMH (CEeKyIIMMU) U yIJIe MEXKIy KacaTeJIbHOW U XOPJI0M MPH pelIeHUH FeOMETPUUECKUX 3a/1a4
69 Bnagerh MoHATHEM ONUCAHHOIO YETHIPEXYTOJbHHUKA, MPUMEHSATh CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIbHUKA TPU
' pelIeHny 3a1a4
[IpyuMeHsITh MONy4YEeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUYECKHE MOJEIHU AJI 3a]a4 peajbHOM >KU3HU U
6.10 IIPOBOAMTH COOTBETCTBYIOIIME BBIYMCIEHUS C IMPUMEHEHHEM IOAOOMS M TPUTOHOMETPUM (IIOJIB3YSCh, TJe

HE00X0IUMO, KaJIbKYJISITOPOM)




9 KVIACC

Kon IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHON 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'O
NPOBEPHEMOTO 0011ero o0OpazoBaHus
pe3yJabTara
6 ['eomeTpust
3HaTh TPUTOHOMETPUUYECKUE (YHKIUH OCTPBIX YIJIOB, HAaXOAUTh C HX IIOMOIIBIO PA3JIMYHbIE 3JIEMEHTHI
6.1 IPSMOYIOJbHOIO TPEYIrOJIbHUKA («PEIIEHHE IPSIMOYTOJbHBIX TPEyrojabHUKOB»). Haxomuts (¢ momouibro
KaJIbKYJISATOPA) AJIMHBI U YTJIbI U HETAOIWYHbBIX 3HAUeHUH
. [Tonp3oBaTbess (popMyslaMH HPUBEICHHUS U OCHOBHBIM TPUTOHOMETPUYECKMM TOXJIECTBOM JUI HAXOXKICHUS
' COOTHOILEHUI MeXly TPUTOHOMETPUUECKUMH BETUIMHAMU
63 Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB Il HAXOXKJCHUS Pa3IMYHbIX 2JIEMEHTOB TPEYroJbHHUKA («pelieHne
' TPEYTOJILHUKOBY), TPUMEHATh UX MPH PELICHUH T€OMETPHUECKUX 3a1a4
Brnaners monstusMu mnpeoOpazoBaHMsl 000U, COOTBETCTBEHHBIX 3JEMEHTOB MON00HBIX (uryp. Ilomp3zoBarbes
64 CBOWMCTBAMH T000UsI MPOU3BOJILHBIX (PUTYp, YMETh BBIYMCIATH JUIMHBI U HAXOTUTH YIJIBl y MOJOOHBIX (GUTYP.
' [TpumensTh cBOMCTBA MOJOOMS B MPAKTHUECKUX 3a/adyax. YMETh NPHUBOAUTH NPUMEPHl MOAOOHBIX (uUryp B
OKpY arolleM MUpe
65 [Tonp3oBaTbcss TEOpEeMaMu O MPOU3BEACHUU OTPE3KOB XOPH, O MPOM3BEAECHUM OTPE3KOB CEKYIIUX, O KBaJpare
. KacaTeabHOU
[Tonp3oBaTbcss BEKTOpaMM, MOHUMATh MX FEOMETPUYECKMA U (U3MUECKUI CMBICI, MPUMEHSATh UX B pEIICHUU
6.6 reOMEeTPHUECKUX U Pu3nuecKux 3ajgad. [IpuMeHsTs ckansipHOe NpOU3BEIeHUE BEKTOPOB JUIsl HAX0XKJICHHS JUIUH U

yIJI0B




ITonw3oBaThCs MCTOJOM KOOpAMHAT HA IINIOCKOCTH, ITPUMCHATH €I'0 B PCIICHUN I'COMCTPUUCCKUX U ITPAKTHYCCKUX

6.7
3a/1a4
BnageTs MOHATUAMYU NPABWIIBHOTO MHOTOYT'OJIbHUKA, JUIMHBI OKPY’KHOCTH, JUTMHBI JYTH OKPY>KHOCTH U PaJUaHHON
6.8 MEpBI yIila, YMETh BBIYUCIIATH ILIOMAAb Kpyra U ero 4acte. IIpuMeHsATh NmosydeHHBIE YMEHUS B NMPAKTUYCCKUX
3ajadax
6.9 HaxonuTh ocu niy HeHTpbl CUMMETpUN GUTYp, IPUMEHATh IBHKEHUS INIOCKOCTH B IPOCTEUIINX CITydasx
IIpyMeHATH MOJIy4YEeHHBIE 3HAHWS HAa IIPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIIN I 3a[1a4 PEAJIbHOM JKU3HU U
6.10 IPOBOJIUTH COOTBETCTBYIOIIME BBIUMCIEHUS C NPUMEHEHHEM TOA0OUS W TPUTOHOMETPUUECKUX (YHKLUIL
(TOB3ysICh, T/I€ HEOOXOIUMO, KATBKYISITOPOM)
MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUS
7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomerpust
61 Hauanbnbie nonarus reomerpur. Touka, npsimas, OTpe30K, Jdyd. Yrou. Buasl yrioB. BepTukaabHble U CMEKHBIE YIJIBL.
' buccekrpuca yria. Jlomanasi, MEOroyrojsHukK. [lapamiensHOCTb U IEPIIEHIUKYIAPHOCTD MIPSIMBIX
6.2 CummMmerpuuHbie purypsl. OCHOBHBIE CBOMCTBA OCeBOM cuMmMeTpuu. [IpuMepsl cuMMeTpun B OKpyKarolieM MUpe
6.3 OcCHOBHbIE TIOCTPOEHUS C MOMOIBIO HUPKYJIS U InHelku. TpeyronbHuk. Boicota, Meanana, buccekrpuca, UX CBOMCTBA




6.4 PaBHOOEIpEHHBIN U PAaBHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyTrolbHUKA

6.5 CBoiicTBa M IpU3HAKKU paBHOOEAPEHHOT0 TpeyroibHuKa. [Ipr3Haky paBeHCTBa TPEYTOJIbHUKOB

6.6 CBoiicTBa M MPU3HAKU NapalIeNbHbIX IpsMbIX. CyMMa yTJIOB TpeyroibHHKA. BHelIHNE yribl TpeyroabHUKa

67 [IpsimoyronbHbI TpeyroinbHUK. CBONWCTBO MEAMAHBI MPSIMOYTOJIBHOTO TPEYrOJbHUKA, MPOBEIEHHOM K THIIOTEHY3€.
' [Ipu3Haky paBeHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpIMOYyTobHbIN TpeyroapHUK ¢ yriioMm B 30°

68 HepaBeHcTBa B reoOMETpUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JJOMaHOM, TeopeMa o OOJIbLIEM yIJe U
' OoublIei CTOpOHE TpeyroyibHUKA. [IepneHuKysap U HaKJIOHHAs

69 I'eomeTprueckoe MecTo ToueK. buccekTpuca yria u cepeAMHHbBIN NEPIEHANKYJIISAP K OTPE3KY KaKk FEOMETPUUECKUE MECTa
' TOYEK

6.10 OKpY>KHOCTb U KpyT, XOpJia U AMaMEeTp, UX CBOMcTBAa. B3auMHoOe pacrnosoxkeHue OKpyKHOCTH U npsimoil. KacatenbHas u
' CEeKyIllasi K OKpYy>KHOCTH

6.11 OKpy’KHOCTb, BIIUCAHHAas B yroJj. BrimcanHas 1 onucaHHas OKPYKHOCTH TPEYTOJIbHUKA

8 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUSA

6 I'eomerpus

6.1 Yetsipéxyronpauku. [lapannenorpamm, ero npu3Haky U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpatT, UX MPU3HAKU U CBOWCTBA

6.3 Tpanenus, paBHOOOKas Tpaneuus, e€ cBolcTBa U npu3Haku. [IpsMoyronpHas Tpanenus

6.4 Meron yasoenust Meauansl. LlentpansHas cumMmerpus. Teopema daneca u TeopeMa 0 IPONOPLMOHAIBHBIX OTPE3Kax




6.5

CpenHue TMHUU TPEyroibHUKA U Tpanenuu. L{eHTp Macc TpeyroabHUKa

[Tonobue TpeyroabHUKOB, KoddduiueHT nogodus. [lpusHaku momodust TpeyroibHUKOB. [lpuMenenue momobus npu

06 peIIeHU PAKTUICCKUX 3a7a4
6.7 dopMyIIbl TS TUIOIIAIA TPEYTOJIBHIKA, TTapaJljieiorpaMma, poMOa 1 Tpaneruu
6.8 CaoiicTBa muiomiaaei reomerpuueckux Guryp. OTHOIIEHUE TUIOMAAeH MOT00HBIX GUTYP
6.9 Brruucnenue mioniaaei TpeyroabHUKOB U MHOTOYTOJILHUKOB Ha KJIETUaToi Oymare
6.10 Teopema ITudaropa. Ilpumenenne reopemsl [Tudaropa npu pemieHnH MPaKTUIESCKUX 321249
611 CuHyC, KOCHHYC, TAHT'€HC OCTPOTO yTJia MPsIMOYTOJIbHOTO TpeyroibHuKa. OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO.
' Tpuronomerpuueckue GpyHkuuu yriaos B 30°, 45° u 60°
6.12 BrmcanHbie U IeHTpaIbHBIE YTIIBI, YTOJI MEKIY KacaTeIbHOU U XOPIOH. YTIBI MEXAY XOpJIaMHU U CEKYIIIMMU
6.13 Brniucannbie 1 onvcaHHbIE YETHIPEXYTOIBHUKH
6.14 B3aumnoe pacnonoxenue 1Byx okpyxHocTeil. Kacanue okpyxxkuHocteld. O01ue kacaTenbHbIe K ABYM OKPY>KHOCTSAM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. DOPMYIIbI IPUBEACHUS
62 Pemenue TpeyronbHukoB. TeopeMa KOCHMHYCOB M TeOpemMa CHUHYCOB. PelieHue NpakTUYECKUX 3ajlad C HCIOJb30BaHUEM
' TEOpPEMbl KOCUHYCOB U TEOPEMbI CUHYCOB
6.3 [TpeoOpazoBanue nomobus. [lomodre COOTBETCTBEHHBIX 3JIEMEHTOB




6.4

TeopeMa O IIPOU3BEACHHUU OTPE3KOB XOpAd, TCOPEMEI O ITPOU3BCACHUHN OTPE3KOB CECKYIIHUX, TCOPEMA O KBaApaTe KacaTeIbHOM

BexTop, niuHa (MOysib) BEKTOpA, COHANpPABICHHbIE BEKTOPHI, IPOTHUBOIIOIOKHO HAIPABIEHHBIE BEKTOPHI, KOJJIMHEAPHOCTD

03 BEKTOPOB, PABEHCTBO BEKTOPOB, ONlEpallMM HaJ BeKTopaMu. Pa3ioxeHne BeKTopa Mo ABYM HEKOJJIMHEAPHBIM BEKTOpaM

6.6 Koopaunatsl Bektopa. CkansipHOE TPOU3BEAECHNUE BEKTOPOB, IPUMEHEHUE VISl HAX0XKACHUS JIJTMH U YTJIOB

67 JlexapToBBI KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHHMs IPSAMOM M OKPYKHOCTH B KOOPAMHATAX, IEPECEUYEHUE OKPYKHOCTEH U
' npsiMbIX. MeTo1 KOOpAUHAT U €ro MPUMEHEHUE

6.8 IIpaBHUIBEHBIE MHOTOYTOJIBHUKA

6.9 JnuHa okpyxHOCTH. ['pagycHas u pajuaHHas Mepa yriia, BBIUUCICHHUE JUIMH AYT OKPYKHOCTEH

6.10 ITnomanp kpyra, cEKTOpa, CErMEHTa

6.11 JIBM>KEHUS IIJIOCKOCTH U BHYTPEHHHE CUMMETpHH Guryp (31eMeHTapHble npeactasienus). [lapamiensuslii nepenoc. [ToBopor

IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBLHOM MTPOT'PAMMBI OCHOBHOT'O OBIIIEI'O OBPA3OBAHUSA

Kon
IIpoBepsiemble TpeGOBaHHUS K NPeIMETHBIM pPe3y/JbTATAM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM
NPOBEPsIEMOro
POBEp NMPOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC
TpeOOBaHUs

YMeHue omnepupoBaTh MOHSATUSMU: MHOKECTBO, IOAMHOXKECTBO, ONEpallMi HaJ MHOXKECTBaMHU; YMEHUE
ONepUpOBaTh MOHATUSIMH: rpad, CBI3HBIM rpad, OepeBO, LUK, MNPUMEHATh MX NpPHU PEIICHUU 3a]a4y; YMEHHUe
UCIIONE30BaTh TpadUdyecKoe MPEACTaBICHUE MHOXKECTB ISl OMUCAHUS PEaNbHBIX MPOIECCOB U SIBICHUH, MpHU

pEeIIeHnN 3a7jad U3 JPYruX Y4eOHbIX IPEIMETOB

YMmeHue OIICPUPOBATH IMOHATHAMU: OIPCACICHUC, AKCHOMa, TCOpPEMaA, MAOKA3aTCIbBCTBO, YMCHUC paACIIO3HABATbH




HCTUHHBIC MW JIOKHBIC BBICKA3bIBAHUA, IPUBOAWUTL IPHUMEPBI W KOHTPIIPUMEPBI, CTPOUTH BBICKAa3bIBAHUA U

OTPpHUILIAHHA BBICKQ3bIBaHHI

YMeHne onepupoBaTh MOHATHAMH: HAaTypaJbHOE YHCIIO, IMPOCTOE M COCTABHOE YMCIIO, JEIMMOCTh HaTypaJbHBIX
qucel, NPU3HAKU JEIMMOCTH, II€JI0€ YHCIIO0, MOJYJb YHWCIA, OOBIKHOBEHHAs JApoO0b U JAECATUYHAs JpOOb,
CTaHJApPTHBIA BUJ YKCJIA, PALIMOHAIBHOE YMCIIO, UPPALMOHATIBHOE YUCIIO0, apU(PMETHUECKUN KBaJApPaTHBIA KOPEHb;
YMEHHME BBINOJIHATh JEHCTBUS C YWCIAMM, CPAaBHHMBATh M YNOPSAOYMBATH 4YHCIIA, HPEICTaBIATh YHUCIIA Ha

KOOPJIMHATHOM IIPSIMOM, OKPYTJIATh YUCIA; YMEHHE JIeJaTh IPUKUIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHITHSIMH: CTENEHb C IENbIM IOKa3aTeleM, apu(pMeTHdecKuil KBaJpaTHBIH KOpEHbD,
MHOTOWIEH, ajaredpanyeckas 1podb, TOKIAECCTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEHHU OOJIbIIe eAMHUIIBL;
YMEHHE BBIIOJHATH pacdy€Thl Mo QopMmysiaM, NpeoOpa3oBaHMs LEJIbIX, JPOOHO-pPALMOHATBHBIX BBIPAXKEHUH U
BBIPQKEHUI C KOPHSAMH, Pa3IOKEHHE MHOTIOYJIEHa Ha MHOXKUTENIH, B TOM YHCIIE C HCIOJb30BaHUEM (opMyi

Pa3HOCTHU KBaApPATOB U KBaJApaTa CyYMMBbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJIHOM MEpEeMEHHOM, YHCIIOBOE HEPABEHCTBO,
HEpaBEHCTBO C IEPEeMEHHOW; yMEHHE pellaTh JIMHEHHBbIE M KBaJpaTHBIE ypaBHEHHS, APOOHO-palMOHAIbHbIC
YpPaBHEHUS C OJHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEHMHBIX YpaBHEHUM, JUHEHHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJIpaTHBIE U JPOOHO-pAIOHATHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM, B TOM YHCIE MPHU PEIICHUHU 33134 U3
APYyrux npeaMEeToB U MPAKTUUYCCKHUX 3aJad; YMCHHUC HMCIIOJIb30BAaTh KOOPAWHATHYIO IMPAMYIO M KOOPAHWHATHYIO

IJIOCKOCTD IJIA I/1306pa)KGHI/ISI pemeHHﬁ ypaBHeHHﬁ, HCPABCHCTB U CUCTCM

YMeHue onepupoBaTh MOHATUAMU: (QyHKIUS, rpaduK GYHKUINHU, HYIU (yHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MPOMEXYTKH BO3pacTaHusi, yObIBaHWs, HAMOOJIbIIEE W HAWMEHbIEE 3HAYCHUs (PYHKIUH, YMEHHE OIEPHPOBATH
NOHATHSAMH: TIpsMas TNPONOPHUOHANBHOCTb, JHHEHHas (yHKIMSA, KBajpaTudyHas (yHKOus, oOpaTHas
NPOTNOPLHUOHATIBHOCTD, Mapaboia, rumepoosia; yMeHHe CTPOUTh Tpaduku (GYHKIMHA, HCIIONB30BaTh IpaduKu Uil

onpezesieHus CBOMCTB MPOLIECCOB M 3aBUCHUMOCTEH, Ui peuleHusl 3ajad M3 JIpYrux y4eOHbIX NpPEAMETOB U




peaanoﬁ JKU3HU; YMCHHC BbIPpaXaTb (bOpMy.]'IaMI/I 3aBUCUMOCTH MCXKIY BCIMYNHAMU

YMeHne onepupoBaTh MOHATUSAMU: TOCJIEIOBATEIbHOCTh, apudmeThyeckas M TeoMeTpuyeckas IpOTrpecCHH;
YMEHHE UCTIOJIb30BaTh CBOKWCTBA TMOCIIE0BATEILHOCTEH, (JOPMYIIBI CYMMBI U OOIIETO WieHAa IPU PEUICHUHU 33]ad, B

TOM YHCIIC 33/1a4 U3 JIPYTUX YUYCOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHHne pemaTh 3aJaud pa3HbIX THUIOB (B TOM 4YHCII€ Ha TMPOLIEHTHI, JIOJIM U YacCTH, JABIKEHHE, padoTy, LEeHYy
TOBApOB M CTOMMOCTH MOKYIIOK M YCIYT, HAQJIOTH, 33Ja4d M3 OOJIACTH YIPABJICHUS JUYHBIMH M CEMEHHBIMHU
(¢uHaHCaMM); YMEHHUE COCTAaBJISATh BBIPAYKEHUS, YPAaBHEHHS, HEPABEHCTBA M CHUCTEMbl 10 YCJIOBHUIO 3aJayH,

HCCJICAO0BATh MMOJTYYCHHOC PCIICHUEC U OLICHUBATDH HpaB,I[Ol'IOI[O6HOCTL MMOJIYYCHHBIX pPE3YyJIbTATOB

VYMeHue onepupoBaTh MOHATUSAMH: (Urypa, TOYKa, OTPE30K, MpsAMas, Jyd, JIOMaHas, yrojl, MHOTOYIOJIbHUK,
TPEYTOJIbHUK, pPaBHOOEIPEHHBI W PAaBHOCTOPOHHUM TPEYTOJLHUKH, MPSIMOYTOJbHBIA TPEYroJbHUK, MeIuaHa,
OucceKkTpuca M BBICOTa TPEYroOJIbHUKA, YETHIPEXYTOJIBHUK, IMapajjiesiorpaMMm, pomO, MpsIMOYTOJbHHK, KBaJpart,
Tpamnenus; OKpY>KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHbIMH (QHUIypamMH; YMEHHE pellaTh
3ala4yd, B TOM YHCJIE W3 IOBCEAHEBHOM >XM3HU, HA HAXOXKICHHE I€OMETPUYECKUX BEIMYHH C NPUMEHEHHEM

M3YYEHHBIX CBOMCTB QUryp u GakToB

10

VYMeHue onepupoBaTh MOHATUSAMM: paBEHCTBO (UIYp, PaBEHCTBO TPEYroJbHUKOB; IapajuleIbHOCTh U
NEePIEHINKYISAPHOCTD MPSAMBIX, YTOJI MEXIy MPSMBIMHU, TIEPICHIUKYISAP, HAKJIOHHAs, MPOeKLus, nogodue ¢uryp,
NOJOOHBIE TPEYTrOJbHUKH, CUMMETPHUS OTHOCHUTENBHO TOYKM M IpPSIMOH; yMEHHE paclo3HaBaTb PABEHCTBO,

CUMMETPHIO U noj1obue (GuUryp, napasieIbHOCTb U MEPHEHIUKYIISIPHOCTD MPSIMBIX B OKPYKaIOIIeM MUpe

11

YMeHue onepupoBaTh MOHATHUSMHU: JUJIMHA, PAcCTOSIHME, Yroi (BeJMYMHA YIJIa, CHHYC M KOCHHYC YIJa
TPEYTOJIbHUKA), TUIOIIA/Ib; YMEHHE OIEHHBATH Pa3MEphl NMPEJIMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE; YMEHHE
IPUMEHATH (HOPMYJIBI IEpUMETpa U IUIOMIAJ MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IJIOLIAJIU Kpyra, oobema
IIPSAIMOYTOJIBHOTO TApaJuIEIICIIAIIEe1a; YMEHUE IPUMEHATh IIPU3HAKN PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME

VIJIOB TpeyrojbHUKa, TeopeMy Ilucdaropa, TpuUroHOMeTpUYeCKHE COOTHOUIEHMSI [UIsl BBIYMCICHHUS JUIMH,




pacCTOSAHUM, TII0IAAeH

12

YMmenne uzobpaxarb miockue (GUrypsl M MX KOMOHMHAIMH, NMPOCTPAHCTBEHHbIE (UTYPBI OT PYKH, C TOMOIIBIO

‘—IepTé)KHI)IX HHCTPYMCHTOB U 3JICKTPOHHBIX CPCIACTB I10 TCKCTOBOMY HJIM CUMBOJIBHOMY OITMCAHHIO

13

YMeHue onepupoBaTh MOHATHSAMH: HPSIMOYroJibHasg CHCTEMa KOOpAMHAT; KOOPAMHATHI TOYKH, BEKTOp, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YUCIO, CKAJSIPHOE MPOU3BEICHHE BEKTOPOB; YMEHUE UCIOJIb30BAaTh BEKTOPHI
Y KOOPJWHATHI JIJISl MPEJCTaBICHUs JAaHHBIX M PEIICHUs 3a7a4, B TOM YHUCJE U3 JIPYTUX YUYEOHBIX MPEIMETOB U

peanbHOU KU3HU

14

YMeHne onepupoBaTh MOHATHUSMU: CTOJIOUKOBBIE U KPYTOBBIE JHUArpaMMbl, TaOIUIbI, cpeaHee apudmeruyeckoe,
MenuaHa, HauOosbllee W HAUMEHbIIEe 3HA4YeHMs, pa3Max UUCIOBOrO HAOOpa; yMEHHE U3BJEKAaTh,
MHTEPIIPETUPOBaTh U MpPeoOpa3oBbIBaTh HHPOpPMAIMIO, MPEACTABIEHHYI0 B Ta0nMIax M Ha JAUarpaMMax,
OTpa)karoIlyI0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX ITPOLIECCOB U SBJICHUHN; YMEHNE PACIIO3HABATh U3MEHUYUBBIC

BCJIMYMHBI B OKPYXKArOIEM MUPEC

15

YMeHHne onepupoBaTh MOHATHSAMH: CIy4YallHbIA OMNBIT (CIy4alHBI HKCIIEPHUMEHT), JJIEMEHTapHOE COOBITHE
(3MeMeHTapHBI HMCXOJ) CIIy4allHOTO OIBITA, CIy4YailHOEe COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HaXOAUTh
BEPOATHOCTH CIIy4YaHbIX COOBITHI B OINBITaX C PAaBHOBO3MOXKHBIMU AJIEMEHTAPHBIMHU COOBITHSIMHU; YMEHHUE pellaTh
3aJa4l METOJIOM OPTraHM30BaHHOTO Iepedopa W C HMCMIOIb30BAaHHEM IMpaBUiIa YMHOXKEHHS; YMEHHE OIICHHWBAThH
BEPOSITHOCTH PEAJbHBIX COOBITHH W SBJICHWM, MOHUMATh POJb MPAKTUYECKH JOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITHII B OKpYXKaIOIIEM MHUpPE U B KH3HU; 3HAKOMCTBO C TMOHITHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJBIIHX YHCEI U €r0 POJIBIO B MACCOBBIX ABJICHHUAX

16

YMmenue BLI6I/IpaTb MOAXOASIIUN H3y‘leHHLIfI MCTOJ MJIA PCIICHHUA 3ada4vu, IIPUBOAUTH IIPUMCPBI MATECMATUUCCKUX
SaKOHOMepHOCTCﬁ B IpUPOAC U XKU3HHU, PACIIO3HABATD IMPOSABJICHUC 3aKOHOB MAaTEMAaTUKNU B UCKYCCTBEC, OIIMCLIBATDH
OTACJIbHBIC BbIAAOIIUCCA PC3YJIbTAThI, ITOJIYYCHHBIC B XOJC PA3BUTUA MATCMATUKU KaK HAYKH, IIPUBOJUTDH IIPUMCEPLI

MAaTEMATHYCCKHUX OTKpLITI/Iﬁ " UX aBTOPOB B OTECUYECTBEHHOU U BCCMHpHOﬁ HUCTOPUU




INEPEYEHD 9JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBIX HA OI'D 11O MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Hucna 1 BBIYUCIICHUS

1.1 Hatypanbsble u nensle uncna. [Ipu3Haku JeIMMOCTH LIEIBIX YUCET

1.2 OOBIKHOBEHHBIE U IECITUYHbIE TPOOHU, MPOLIEHTHI, 0ECKOHEUHbIE MEPUOINYECKHUE APOOH

1.3 Panmonanesueie yncna. ApudmMeTndeckue onepanuu ¢ paiuoHaIbHBIMHI YUCIaMH

1.4 JleficTBuTebHBIC Ynca. ApuPMETHICCKHUE OTIEPAINH C ISHCTBUTEIbHBIMU YUCIIaMHU

1.5 [TpuOnkE€HHBIE BHIYMCIIEHUS, IPAaBUJIa OKPYTJICHUS, IPUKUAKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUN
2 Anrebpanyeckue BbIpasKeHHs

2.1 BykBeHHbIe BhIpaKeHUs (BBIPAKECHHSI C IIEPEMEHHBIMU )

22 Crenienb ¢ 1enbIM nokazareneM. CTeneHpb ¢ palmoHaIbHBIM MoKa3aTeneM. CBOWCTBA CTENEHU

23 MHuorousneHbl

24 Anrebpanyeckas poOb

2.5 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JledcTBus ¢ apuMETHUECKUMH KOPHIMHU HATypaIbHOM CTETIEHH
3 VYpaBHEHUS U HEPABEHCTBA

3.1 Lenbie u 1poOHO-paIOHabHBIE YpaBHEHUSI. CUCTEMBI U COBOKYITHOCTH YpaBHEHUH

32 Lenbie u 1poOHO-paIOHaNIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

33 Pemrenue TekcToBbIX 3a7a4

4 YucnoBsle OCIEN0BATENBHOCTU




4.1

HOCJ’IC,Z[OBaTeJ'IBHOCTI/I, CITI0COOBI 3aJaHusg HOCHGHOB&TGHBHOCTGI\/’I

4.2 Apudmerrueckas U reomeTpuyeckas nporpeccur. @opMyiia CI0KHBIX POLIEHTOB
5 OyHKIMH
OyHkuus, cnocoos! 3ananusa ¢yHkuuu. ['paduk ¢pynkunuu. O6nacte onpeneneHUuss U MHOXKECTBO 3HaueHU Qynkuuu. Hymm
5.1. ¢byHkuuu. IIpoMexyTkn 3HAKONOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKUMH. MakCHMyMbl 1 MUHUMYMBI (DYHKIHH.
HauOonbiiee n HaumMeHblee 3Ha4eHUE (PYHKIUU Ha IPOMEXKYTKE
6 Koopannatsl Ha IpsIMON M IIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATBI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronpHuK
7.3 MHOroyrojibHUKU
7.4 OKpY’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruiYeCcKrX BEJIMYMH
7.6 BekTopsbl Ha MI0CKOCTH
8 BeposiTHOCTB 1 cTatucTHKa
8.1 OnucarenpHasi CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka




8.4

MHuoxecTBa

8.5

I'padnt




IHHOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM 1M(POBOM MHpPE BEPOSTHOCTh M CTATUCTHKA MPHOOPETAIOT BCE OOJBINYI0 3HAYMMOCTH, KaK C TOYKH
3peHHs MPAKTUIECKUX MPUTIOKEHUH, TaK U UX POJIM B 00pa30BaHMU, HEOOXOAUMOM KaXJIOMY 4eloBeKy. Bospacraer uncio
npodeccuil, mpu OBIAJACHUH KOTOPHIMU TpedyeTcsi xopoiuas 0a30Bas MOATOTOBKAa B 0OJACTH BEPOATHOCTH U CTATHUCTHKH,
TakKasi MOJArOTOBKA Ba)kKHA JIJISl IPOJOJKEHHUST 00pa30BaHMs U JIJISl YCTICIIHON MpOo(deCcCuOHATBbHON Kapbhephl.

Kaxaplii yenoBek MOCTOSHHO MPUHUMAET PEIICHHS HAa OCHOBE MMEIONIUXCS y HETO JaHHBIX. A i 00OCHOBAaHHOTO
NPUHATHS PEHICHUS B YCIOBUSX HEAOCTaTKa WIM H30bITKa HHPOpPMAIMM HEOOXOIMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIJICHHE.

IMeHHO MOATOMY OCTpPO BCTala HEOOXOAMMOCTH C(OPMHUPOBATH Y OOYy4YaIOMUXCS (PYHKIMOHAIBHYIO TPaMOTHOCTD,
BKJTIOUAIONIYI0 B ce0s B Ka4eCTBE HEOTHEMJIEMOW COCTABIIAIONICH yMEHHE BOCHPHHHMATh W KPUTHUYECKH aHAIU3WPOBATH
uHOpPMAITUIO, IPEACTABICHHYIO B PA3INYHBIX (DOpMax, MOHUMATh BEPOATHOCTHBIN XapaKTep MHOTHX PEaTbHBIX MPOIECCOB
¥ 3aBUCUMOCTEHN, IPOU3BOAUTDH MIPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4EOHOM Kypce€ C OCHOBHBIMHU MPHUHIIUIIAMU cOOpa, aHalIM3a U MPEACTABJICHHS JAaHHBIX W3 PAa3THYHBIX
chep KHU3HU OOIIECTBA M TOCYJapCcTBa NPHUOOMIAeT OOyYaromMxcsi K OOIIECTBEHHBIM HHTEpecaMm. l3ydeHne OCHOB
KOMOMHATOPUKH pPa3BHBAECT HABBIKM OpPraHHU3aIMH mepedopa W MmojacuéTa YMcia BapuaHTOB, B TOM YHWCJE B MPUKIAIHBIX
3ajayax. 3HAKOMCTBO C OCHOBaMHU Teopuu rpadoB co3qaéT MaTeMaTHYeCKuil PyHIaMeHT At OPMUPOBAHUS KOMIIETEHIIUI
B oOimactu wuHPOpMATUKH U IMEGPOBBIX TeXxHONOTUN. [IpM W3ydEeHUM CTATUCTUKU M BEPOATHOCTH OOOTAIIAIOTCS
NPEJCTABICHUS OOYYarOIIMXCs O COBPEMEHHOW KapTHHE MHUpPAa M METOAAX €ro MCCienoBaHHs, GOPMHUPYETCS NMOHUMAaHWE
pONM CTAaTUCTUKH KaK HMCTOYHHKA COLMAIBHO 3HAYUMOW HH(OpPMAIMM W 3aKJIAIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIIICHHSL.

B COOTBeTCTBMM ¢ JaHHBIMHU ILEISIMH B CTPYKType MpOrpaMMbl y4eOHOTO Kypca «BeposSTHOCTH M CTaTHCTHKA»
OCHOBHOTO 00111er0 00pa30BaHUs BBIIEICHBI CIEAYIOIINE COJEpKaTeIbHO-MeToandeckue TuHun: «I[IpencraBienne qaHHBIX
U OIMHCcaTeNIbHAS CTaTUCTUKAY, «BeposSTHOCThY, «DIIeMEHTH KOMOMHATOPUKIY, «BBeneHnne B Teoputo rpadoBy.

Copepxxanue nunuu «lIpencraBieHre MaHHBIX U OMUCATEIbHAs CTATUCTUKA» CIY>KUT OCHOBOW it (opMUpOBaHUS
HaBBIKOB pabOTHI ¢ HHGOPMAIUEH: OT YTEHUSI U HHTEPIPETAIMU HHPOPMAIIH, IPEICTAaBICHHON B TabIuUIaxX, Ha IUarpaMmax



u rpadukax, 10 cOopa, MPeCTaBICHUS U aHAIU3a JAHHBIX C UCIOJIb30BAHUEM CTAaTUCTHUYECKUX XapPaKTEPUCTUK CPEIHUX U
pacceuBanus. Paborass ¢ naHHBIMHM, OOydYarolmIuMecss y4yaTCs CUMTBIBATH M HMHTEPHPETUPOBATh JaHHBIC, BBIJIBUTATh,
apryMEHTHUPOBATh U KPUTUKOBATH MPOCTEHUIIINE TUITOTE3bI, PA3MBIIUIATh HaJ (PAKTOpaMu, BBI3BIBAIOIIMMHI H3MEHYUBOCTD, U
OIICHMBATh UX BIMSHUE HA pacCMaTPUBAEMbIE BEJIMUUHBI U MTPOLECCHI.

MHTYyUTHBHOE NPENCTABIEHUE O CIIyYalHOM N3MEHYMBOCTH, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN U TEHAEHUINA CTAHOBUTCS
MOTHUBHUPYIOIIEH OCHOBOW MJii M3y4YEHUSI TEOPUU BEPOATHOCTEH. Bosbllioe 3HaYeHWE HMMEIOT MPAKTUYECKHE 3aJlaHusl, B
YACTHOCTH ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOIEIISIMH.

[ToHsiTe BEpPOSITHOCTU BBOAMUTCS KaK Mepa MPaBIONono0us ciydaitHoro coObiTus. [lpu u3ydenun ydeOHOro Kypca
oOyyaromecsi 3HAKOMATCA C MPOCTEHIIMMHM METOJAMH BBIYHMCICHUS BEPOSITHOCTEW B CIy4alHBIX SKCIIEPUMEHTax C
PABHOBO3MOXHBIMU 3JIEMEHTapHBIMU HCXOJaMH, BEPOSITHOCTHBIMM 3aKOHAMHM, TMO3BOJISIONIMMU CTaBUTh M pemiaTh Oosee
CIOXHbIE 3ajauu. B ydeOHBId Kypc BXOJSAT HAYallbHbIE NPEACTABICHUS O CIyYalHBIX BEJIIMUYMHAX M HUX YHUCIOBBIX
XapaKTEPUCTUKAX.

B pamkax ydyeOHOro Kypca OCyIIECTBIISE€TCS 3HAKOMCTBO OOYYalOIIMUXCS C MHOKECTBAMHU UM OCHOBHBIMH ONEpPaLUSIMU
HaJT MHOXECTBAMH, PACCMATPUBAIOTCA MPUMEPbl MPUMEHEHUS JUIsl PEIICHUS 3a/lad, a TaKKe MCIOJIb30BaHUS B JPYTUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX IpeaMeETax.

B 7-9 xnaccax uzydaercs yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBINA BXOAAT pazzaeinsl: «lIpencraBnenue
JAHHBIX U OMKCaTEeIbHAs CTATUCTUKAY, «BepOATHOCTLY, « DIEMEHThl KOMOMHATOPUKNY, «BBenenune B Teoputo rpadoBy.

Ha u3ydenue ydeOHOro kypca «BeposiTHOCTh M cTaTucTuka» oTtBoauTcs 102 gaca: B 7 kiacce — 34 daca (1 gac B
HeJelno), B 8 kiacce — 34 gaca (1 gac B Henento), B 9 kinacce — 34 yaca (1 gac B Heaemo).



COJAEP XAHUE OBYYEHUA
7 KIIACC

[IpeacraBienuie JaHHBIX B BUAE TaOJIHII, AUarpamM, rpadukoB. 3anojHEeHnEe TabIull, YTEHUE U MTOCTPOEHUE AUarpamMm
(cTonOUKOBBIX (CcTONOYATHIX) M KpPYroBbix). UTeHue rpadukoB peajbHBIX MpoueccoB. V3BneyeHue uHPopMauuud u3
JUarpaMM U TaOJIMILL, UCIIOIb30BAHUE U UHTEPIPETALUS JAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpelHEe apu(pMEeTHUecKoe, MeAMaHa, pa3Max, HauOoJiblliee M HAaUMEHbIIEEe 3HAUYEHUs
HabOpa YMCIOBBIX JaHHBIX. [IpuMepsl ciryyaitHOM M3MEHYMBOCTH.

Crny4ailHplil SKCHEpUMEHT (ONBIT) W CiydaiiHoe coObiThe. BeposTHOCT, UM uacTtoTa. PoJib MajgOBEpOSITHBIX H
NPaKTHYECKU JOCTOBEPHBIX COOBITHIA B TPUPOIE U B o0miecTBe. MoHeTa U UrpaibHas KOCTh B TEOPUU BEPOSATHOCTEH.

I'pad, BepuuHa, pedpo. Ctenens BepinHbl. Yucno pédep u cymmapHas ctenenb BepuinH. [Ipeacrapnenue o CBI3HOCTH
rpada. Ilenn u mukiel. [lytu B rpadax. O6xon rpada (siinepoB myTth). IIpencraBienne o0 opueHTHpOBaHHOM rpade.

Petienue 3a1au ¢ momoiibio rpados.
8 KJIACC

[IpencraBiieHne JaHHBIX B BUJIE TAOJHII, JUarpaMm, rpa(uKoB.

MHOK€eCTBO, 3JIEMEHT MHOXKECTBa, MOJAMHOXECTBO. Ormnepanuu HaJ MHOXECTBaMHU: OObEJIMHEHHE, IEepeceueHue,
nononHenue. CBolcTBa onepauuid HaJ MHOXKECTBAMHU: IEPEMECTUTENBHOE, COYETATEIbHOE, PpaclpeAesIuTEIbHOE,
BKJItOUeHUs. Vcnonp3oBanue rpauueckoro npeacTaBieHUs] MHOXKECTB I OMUCAHUs peabHbIX MPOIECCOB U SBJICHUH, PU
pelIeHnH 3ajau.

W3mepenne paccemBaHus JaHHbIX. Jlucnmepcuss M CTaHIApTHOE OTKIOHEHWE YHCIOBBIX HabopoB. Jluarpamma
paccerBaHMsL.

DOneMeHTapHble CcOObITUS ciyyaiiHoro omnbita. CiyyailHele coObiTusA. BepositHoctn  coObITUH.  ONBITBHL  C
PAaBHOBO3MOYHBIMH 3JIEMEHTAapHbIMH COOBITUAMH. CirydailHblii BbIOOp. CBS3b MEXIy MaJIOBEPOSITHBIMH U IPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIIECTBE U HAYKE.



HepeBo. CBoiicTBa AEPEBbEB: €AMHCTBEHHOCTh MYTH, CYIIIECTBOBAHUE BHUCSYEH BEPIIMHBI, CBSI3b MEXKIYy YHCIOM
BEpIIUH U yuciaom pédep. [IpaBuiio ymuoxkenus. Pemenue 3amau ¢ momonibio rpados.

[IpoTuBomnosnoxkHbie coObiTUs. [uarpamma Ditnepa. O0beIMHEHNE U MepecedueHre coObITui. HecoBMecTHBIE COOBITHS.
dopmyna CI0KEHUSI BEPOSATHOCTEN. Y clIOBHAsI BeposTHOCTh. [IpaBuiio ymuoxxenusi. HezaBucumsble coobiTus. [Ipencrasnenue
JKCIEpUMEHTAa B BHUJIE JepeBa. PeleHue 3a7ady Ha HAXO0XKICHUE BEPOSATHOCTEM € MOMOIIBIO JAEpeBa CIyYalHOIO
HKCIEPUMEHTA, AUarpamMm JDiliepa.

9 KUIACC

[IpeacraBnenure AaHHBIX B BUJE TaONMI], AUarpamM, rpadukoB, HHTEpIpETalus JaHHbIX. UTeHue U MOCTpOCHHE
Ta0IuUI, AMarpaMm, rpaduKoB MO peabHbIM JaHHBIM.

[lepecranoBku u (daktopuan. Coyeranuss W uucino coueranuil. TpeyronpHuk Ilackans. Pemenune 3amau ¢
UCIIOJIb30BAaHUEM KOMOMHATOPUKH.

['eomerpuueckass BepoATHOCTh. CiyyallHbIM BBHIOOp TOYKM M3 (UTYphl HA IUIOCKOCTH, W3 OTpe3Ka U U3 JyTd
OKPY’KHOCTH.

Ucnpitanue. Ycnex u Heygada. Cepusi ucnbiTanuil 1o nieporo ycnexa. Cepust ucnbitanuii bepnyinu. BepositHocT
coOBbITHH B ceprH UCTIbITAaHUN bepHyu.

CrnydailHas BeIMYMHA M PACHPENEIICHHE BEpPOATHOCTEW. Maremarnueckoe oxuaanue u aucnepcus. [Ipumepsr
MAaTEMaTHYECKOTO OXKUJIAHUS KaK TEOPETUUECKOTI0 CPEAHETO 3HAUEHHUS BEIIMUMHBI. MaTeMaTH4eCKOe OKUIAHUE U JUCTIEPCUS
CIIy4alHOU BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCHIBITAHUNU bepHyImm».

[Tonsitue o 3akoHe OoJbIIMX uKcen. M3MepeHne BEpOATHOCTEN ¢ MOMOIIbIO YacTOT. PoJib 1 3HaueHue 3aKoHa OOJIbIINX
YHCeJl B PUPOJIE U OOLIECTBE.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «<BEPOATHOCTDb "
CTATUCTUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJbTATBI OCBOCHHUS MPOrpaMMbl  yuyeOHOro Kypca «BeposiTHOCT U CTaTUCTHKa»
XapaKTepU3yrTCs:

1) marpuoTyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOLIIOMY W HACTOSIIEMY POCCHUHUCKOM MATEMAaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K
JOCTUKECHUSAM POCCUHMCKUX MATEMATUKOB U POCCUMCKON MAaT€MaTUYECKOW IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTUKCHUU B
JIPYTUX HAayKax W MPHUKIAIHBIX chepax;

2) rpaskaIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJTHEHUIO OOSI3aHHOCTEM TpaKJaHWHA W pean3allud €ro IMpaB, TMPEJCTaBICHUEM O
MaTeMaTHYCCKUX OCHOBaX (PYHKIIMOHHPOBAHMS PA3IMYHBIX CTPYKTYpP, SIBJICHUM, TPOLEAYyp TIpakAaHCKOrO0 OOIIeCTBa
(Hampumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXJICHHIO OSTUYECKHUX TIPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM
MPUMEHEHHEM JOCTUKEHUN HAYKH, OCO3HAHUEM BAXXHOCTH MOPAJTIBHO-3TUYECKUX MPUHIIMIIOB B ICSATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTaHOBKOM HAa aKTUBHOE YYaCTHE B PEUICHUM MPAKTUYECKUX 33/1a4 MATEMATUYECKOW HANPABICHHOCTH, OCO3HAHUEM
BOKHOCTH MaTEMaTHYECKOT0 00pa30BaHUsI Ha MIPOTSHKECHUN BCEH KU3HHM IS YCIICITHOM MPOGEeCCHOHAIBHOM TESITEIbHOCTH
U pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCOZHAHHBIM BBIOOPOM U MTOCTPOCHHEM MHAMBUIYATHHON TPAeKTOPUM 00pa30BaHUS
Y )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIIMTAHUE:

CIIOCOOHOCTHIO K 3MOIMOHATHPHOMY W ACTETHYECKOMY BOCIPHUATHIO MATEMAaTHYECKUX OOBEKTOB, 3a/lad, PEUICHUH,
paCCyXICHUN, YMEHHIO BUJIETh MATEMAaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MTO3HAHUS:

OpUEHTaIMEN B JIESITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YEJIOBEKAa, IIPUPOJABI W OOIIeCTBA, IOHHMMAHHUEM MAaTeMaTHYeCKOM HAyKH KakK cdepbl YeIOBEUECKOM



NEATEeNIbHOCTH, ITaloB €€ pa3BUTHSA U 3HAYUMOCTHU IS Pa3BUTHUS IIMBWIM3AIMU, OBJIAJICHUEM SI3bIKOM MaTEMaTUKHU U
MaTeMaTU4eCKON KyJIbTypOW KaK CpPeJICTBOM MO3HAHUSI MHUPA, OBIAJCHUEM MPOCTEHIIIMMU HABBIKAMU UCCIIEI0BATEIBCKOM
NEeSATEIbHOCTH;

6) pusnyeckoe BocnuTanue, GopMUpPOBaHNE KYJIbTYPHI 310POBbsI H IMOIUOHAJIBHOTO 0J1ar0NMOJTy U :

TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTUYECKUE 3HAHUSI B HHTEPECaX CBOETO 3/I0POBbsI, BEJCHHUS 3JJ0POBOT0 00pa3a KU3HU
(3mOopoBO€ THMTaHWE, COATAHCUPOBAHHBIA PEXHM 3aHATHH ¥ OTABIXA, peryjsipHas ¢u3ndeckas aKTUBHOCTH),
c(hOpMHPOBAHHOCTHIO HaBbIKa peyieKCHu, MPU3HAHMUEM CBOETO TpaBa Ha OIMIMOKY M TaKOTO K€ MpaBa JPyroro 4ejJoBeKa;

7) 3K0JI0TNYeCKO€e BOCTIUTAHUE:

OpUEHTaIlMel Ha MPUMEHCHHE MaTeMaTUYeCKUX 3HAHUM JIS PEIIeHHs 3a7ad B 00JaCTH COXPAHHOCTU OKPY Karolen
cpenpbl, TJIAHUPOBAHUS TMOCTYIKOB M OLEHKH WX BO3MOXHBIX IOCIEJICTBUM JIi OKpYXKarollel cpeibl, OCO3HAHHEM
100aJbHOIO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH UX pelieHus;

8) amanTanus K U3MEHSIOIIMMCS YCJIOBHSM COIMAJIbHON U MPUPOTHOM CPebl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHSX HEOMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH uepes
MPaKTUYECKYIO JESITEIbHOCTh, B TOM YUCJIE YMEHHUE YUUTHCS Y IPYTUX JIIO/CH, TPUOOpPETaTh B COBMECTHOM JIESITEILHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA PYTHUX;

HEOOXOJIUMOCThbIO B (JOPMHPOBAHUU HOBBIX 3HAHHWM, B TOM 4ucje (HOPMYIHPOBATh UIEH, MOHSATUS, TUIIOTE3bI 00
00bEKTaX U SBJICHHUSIX, B TOM WYKCJIE paHEE HEU3BECTHBIX, OCO3HABaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAITUIO KaK BBI30B, TPEOYIOIIHIA
KOHTPMEpP, KOPPEKTUPOBATh NMPUHUMAEMbIe PelIeHUs] U JeUCTBUSA, GOPMYIUPOBATh M OIEHWBATh PUCKHU W MOCIIEICTBUS,
dbopMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

ba3oBble Jioruueckue qeMcTBHUA:



BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHIECKUX OOBEKTOB, MOHSATUH, OTHOIIICHUN MEXIY
HNOHATUAMHU, (POPMYIHPOBATH OMPECIICHUS MOHATHI, YCTaHABIMBATh CYLIECTBEHHBIH MPHU3HAK KiIacCU(UKAIHH,
OCHOBaHUS /17151 000OIIEHUS U CPABHEHUS, KpUTEPUU IPOBOAUMOIO aHAIIN3a;

BOCTIpUHUMATh, (POPMYJIUPOBATH U IPEOOPA30BLIBAThH CYKICHUS: YTBEPAUTEIbHBIC U OTPULIATEIbHEIC, CIMHUYHBIC,
YacTHBIE U O0IIKe, YCIOBHBIE,

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHs B (aKTax, JaHHBIX, HAOTIOACHUIX U
YTBEPKACHUSX, PeJiaraTb KPUTEPUU JUIS BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNH;

JieNaTh BBIBOABI C HCIOJB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U WHIYKTHUBHBIX YMO3aKJIIOUCHHIA,
YMO3AaKJIFOUEHUH 10 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUHW (MpsMble U OT MPOTUBHOIO), IPOBOAUTH
CaMOCTOSITEJILHO HECJIOXKHBIE JTI0Ka3aTeIbCTBA MATEMAaTUUYECKUX (PAKTOB, BHICTPAUBATh apryMEHTALINIO, IPUBOJUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh crocod pemieHus yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BApHAHTOB pEIICHUS, BHIOMpaTh Hanboee
HOJXOJSAIINNA ¢ YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccieaoBarejlbCcKHe 1eHCTBUSA:

UCIIOJIb30BaTh  BOINPOCHI KaK  HCCIIENOBATEIbCKMM HMHCTPYMEHT IO3HaHUSA, (OPMYJIMPOBATh  BOIPOCHI,
(bukcHpylolue NpoTUBOpEUHEe, MPoOJIEMy, CaMOCTOSTENbHO YCTaHaBIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBAThH CBOIO MO3ULINI0, MHEHHUE;

IPOBOJIUTH 1O CaMOCTOSITEIBHO COCTABJICEHHOMY IUJIaHY HECJIOKHBIM 3KCIEPUMEHT, HEOOJIbIIOE UCCIEOBAHUE 110
YCTaHOBJIEHHIO OCOOEHHOCTENW MaTEMaTHUECKOT0 O0BEKTA, 3aBUCUMOCTEN O0BEKTOB MEKIY cO00ii;
CaMOCTOSITENILHO  (hOpMyIHpoOBaTh OOOOIIEHHS UM BBIBOJABI IO peE3yJibTaTaM MNPOBEAEHHOTO HAOIIOACHMS,
UCCJIEIOBAHHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U O00OIIECHU;

IIPOTrHO3UPOBATh BO3MOXHOE PAa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATh IIPEAINOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pab6ora ¢ undgopmanueii:

BBIABJIATH HCAOCTATOYHOCTh U M30BITOYHOCTH I/IH(l)OpMaHI/II/I, JaHHBIX, H€O6XOI[I/IMBIX AJI1 pCIICHUA 3a/1a4u;



BBIOMPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATHL HHPOPMAIMIO PA3IMYHBIX BHUAOB U (GopM
NPEICTaBICHMUS,

BEIOWpATh (OopMy MpeCTaBIeHNs MHPOPMAIMK U WUTFOCTPUPOBATH PElIaeMbIe 3a/ladd CXEeMaMH, JuarpaMMamH,
WHOM rpaduKoN U UX KOMOMHAIIUSIMU;

OIICHMBATh HAJ&KHOCTh MHPOPMAIMH TIO0 KPUTEPUSM, MPEAJIOKEHHBIM YYHTEIEM HIN CHOPMYIHPOBAHHBIM
CaMOCTOSITENTHHO.

KoMMyHUKAaTHBHBIEC YHHBEPCAJIbHbIC YYeOHbIE 1eiiCTBHUSA:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXJCHHUS B COOTBETCTBUU C YCIOBUSMH M LEISIMU OOILEHHUS, SICHO, TOYHO,
IPaMOTHO BbIpaXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOAY PELICHUS
3a/1a4M, KOMMEHTHUPOBATh MOJyYECHHBIN PE3yJIbTaT;

B XO0Jile OOCYXIEHHUs 3aJaBaTb BOIPOCHl IO CYIIECTBY OOCYXJAaeMOW TEMbl, MpPOOJIEMbI, pelIaeMoi 3ajayd,
BBICKa3bIBaTh WJEH, HAICJICHHbIE HAa MOUCK PEIIECHHS, COMOCTABJISATh CBOU CYXACHHUS C CYXACHHUSIMHU JPYrUX
YYaCTHUKOB JHaiora, oOHapyXHBaTh pPa3iMyMe U CXOJCTBO MO3ULUNA, B KOPPEKTHOH ¢opme (HopMyIupoBaTh
Pa3HOIIIACHSI, CBOU BO3PAXKEHUS;

NPE/ICTaBIATh PE3yJbTaThl PELICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIIE0BAHMS, MPOEKTa, CAMOCTOSTEIbHO BHIOUPATh
dbopmaT BBICTYIUICHUS ¢ YYETOM 3aJ1ay IPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPUH;

NOHUMAaTh M HCIOJIb30BaTh IMPEUMYIIECTBA KOMAaHAHOW M WHIMBHIYaIbHOW paOOThl NpPH PEIICHHH Y4EeOHBIX
MaTEMaTUYECKHX 3a]1a4;

OPUHUMATh LENb COBMECTHOW JEATENBbHOCTH, IMJIAHUPOBATh OPraHMU3AlMI0 COBMECTHOM paboThl, pacmpenensTh
BU/JIbI pabOT, JOTOBAPUBATHCA, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;
y4acTBOBaTh B IPyNNoOBBIX (opMax paboThl (00CYXaeHHs, OOMEH MHEHUSMH, MO3IOBbIE HITYPMbl M JpYTHE),
BBIMOJIHATh CBOIO 4YacTh pabOThl U KOOPAMHHUPOBATH CBOU JCHCTBHS C IPYTMMH 4YICHaMHU KOMaHbl, OLIEHUBATh
Ka4yeCTBO CBOETO BKJIa/1a B OOLIUI MPOIYKT MO KPUTEPUAM, CHOPMYJIMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSL.

PeryasitTuBHbIC YHHBepcajlbHbIE yueOHbIe

aeiicreuss Camoopranusaunms:



e CAMOCTOSITEJILHO COCTABJISITH IUIaH, aJICOPUTM PEIICHUS 3a7aud (WJIM €r0 4acTh), BHIOMpATh CIIOCOO PEIICHUs C
y4ETOM HMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
penieHunit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, IMOUMOHAJILHBIN MHTE/JIEKT:

e BJIQJIETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U PE3yIbTaTa pEelIeHUs] MaTEMaTUYECKOM 3aauu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYThH IIPU PELICHUH 33a/1a4l, BHOCUTbh KOPPEKTUBBI B ACATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOATENIbCTB, HAWIEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE pe3yJibTaTa JACSITEIBHOCTH ITOCTABJICHHOW IEJIM M YCIOBHSAM, OOBICHATH MPUYUHBI
JOCTKEHUS UM HEJAOCTIKEHUS 11eJTH, HAXOAUTh OITNOKY, TaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY .

IHNPEAMETHBIE PE3YJIBTATHI

K koHiy oOydenus B 7 kiacce 00ydaromuics MOIyYUT CIEeAYIOUE TPEIMETHBIE PE3YIIbTaThI:

Yurars uHGOpMALIMIO, TPEICTABICHHYIO B TaOMUIAX, Ha AMarpammax, MNpeJCTaBisATh JaHHbIE B BUJE TaOJIHIL,
CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) IO MACCUBaM 3HAYCHUH.

OnuchiBaTh U MHTEPIPETUPOBATH peajbHbIC YMCIIOBBIE JaHHBIC, IPEACTaBICHHbIC B TaOJIUIlAX, HA JUarpaMMax,
rpadukax.

Hcnonb3oBaTh i1 ONHUCAHUSI JTAHHBIX CTAaTUCTHUYECKUE XAPAKTEPUCTUKHU: CpeHee apudMeTrhyeckoe, MeauaHa,
HauOOJbIIIee U HAMMEHbIIIEEe 3HAUCHHU S, pa3Max.

Nmets npeacTaBieHne o CIydyaiiHOM H3MEHYMBOCTH Ha MpUMepax 1eH, PU3NIECKUX BEJTUIHH, aHTPOTIOMETPUIECKUX
JAHHBIX, UMETh MPEJCTABICHHE O CTATUCTUYECKON YCTONYUBOCTH.

K koniry oOydenus B 8 kiacce 00ydaromuiics MoIyduT CIEAYIONME TPEIMETHBIE PE3YIbTaThI:

W3Bnekarb W mpeoOpa3oBbBaTh HH(MOpPMAIMIO, TPEACTABIEHHYI0 B BUAEC TaONuWIl, AuarpamMM, TIpaduKoB,
MPEACTaBIATh IaHHBIC B BUJIE TAOJHII, IMarpaMm, rpaduKoB.

OnuckIBaTh JIaHHBIE C TIOMOIIBI0 CTATUCTUYECKUX TMOKAa3aTeNiel: CpeHUX 3HAUYECHUW M Mep pacceuBaHus (pa3Mmax,
JTUCIIEPCHS M CTAHJIAPTHOE OTKIJIOHEHHE).



Haxonuth 4acTOTBl YUCIOBBIX 3HAYEHUW WU YACTOTHl COOBITUM, B TOM YHCIE IO pe3yJibTaTaM H3MEpPEHUN U
HAOIIOICHUI.

HaxoauTs BeposITHOCTH CITydallHbIX COOBITUI B OTBITaX, 3Hasl BEPOATHOCTH IEMEHTAPHBIX COOBITHI, B TOM UHCIIE B
OTIBITaX C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBaTh rpaduueckre MOJEIN: IEPEBO CIy4ailHOroO SKCIEPUMEHTa, TMarpaMmMbl Ditsiepa, YuciaoBas psimasi.

OnepupoBaTh NOHITUSIMU: MHOKECTBO, IMOJMHOKECTBO, BBIMOJIHATH ONEpPalMU HAJl MHOKECTBAMH: O00bEIUHEHHUE,
nepeceyeHne, JOMOJIHEHUE, IEPEUYHCIIATH JIEMEHTBI MHOKECTB, IPUMEHATh CBOMCTBA MHOKECTB.

Hcnonb3oBaThk rpaduueckoe NpeACcTaBIeHHE MHOKECTB U CBA3€H MEXIy HUMH ISl ONIMCAHUSI POLIECCOB U SIBICHUI,
B TOM YHKCJIE TIPU PEIICHUH 3324 U3 IPYTUX YUYEOHBIX IPEIMETOB U KYPCOB.

K koHily oOydeHus B 9 kiacce 00yyaromuiics MoayyuT CIeIyIOIue IpeIMETHbIE PE3YIbTaThl:

W3Bnekaty u mpeoOpa3oBbIBaTh MH(GOPMALMIO, MPEICTAaBICHHYIO B Pa3IUYHBIX HMCTOYHHUKAX B BHJE TaOuII,
TuarpaMm, rpaduKoB, IPEICTABIATh JaHHBIE B BUE TaOIUIl, 1UarpamMmm, rpad)ukoB.

Pewmate 3a1aun opraHM30BaHHBIM MEPEOOPOM BAPUAHTOB, a TAKXKE C MCIOJIb30BAHUEM KOMOMHATOPHBIX MPABUI H
METO/OB.

Hcnonp30BaTh onucaTebHbIe XapaKTEPUCTUKH JUIs1 MACCUBOB YMCIIOBBIX JAHHBIX, B TOM YHCIIE CPEHNE 3HAUCHUS U
MEpbl paCCEUBAHMSL.

HaxoauTb 4acTOThI 3HaUE€HUH M YaCTOThI COOBITHS, B TOM UHUCJIE MOJIb3YSCh pe3yJibTaTaMH MPOBEAEHHBIX U3MEPEHUI
1 HAOJTIOIEHU .

HaxonuTth BEpOsATHOCTH Cily4ailHbIX COOBITHI B M3YUYEHHBIX OMNBITaX, B TOM YHCJIE B OMbITaAX C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUAX HCIBITAHUI J0 MEPBOTO yClexa, B CepUsaX UcnblTaHui bepHyu.

HNmeTs npencraBieHue O CIy4aiiHOM BEJIMYUHE U O PACIIPEICIICHUN BEPOATHOCTEM.

Hmets npencTaBiienne o 3aKkoHe OOJIBIINX YKCEeN KaK O MPOSBIECHUU 3aKOHOMEPHOCTHU B CIIy4aifiHON U3MEHUYUBOCTH U
0 poJIK 3aKOHa OOJBIIMX YKCEI B IPUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne i/ P KonTpoabnbie | IlpakTnyeckue (1uubp )
NPOrpaMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bub6nunoreka LIOK
1 I1 2
PEACTABIICHHC JAHHbIX 7 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
2 OnucaTenpHas CTaTUCTHKA 8 1 hitps-//m.cdsoo.rw/7f415dc
bubnunoreka LIOK
i 1
3 CrrysaitHas H3MCHHBOCTE 6 https://m.edsoo.ru/7f415fdc
bu6nunoreka LIOK
4 Baenenne s Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Cy4aitHOTrOo 4 1 bu6mmoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
but6mmoreka [JOK
6 0600 i 5 2
ODHICHHE, CHCTEMATHIAMILT SHATHHI https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrtpoubnsie | IIpakrnuyeckue
NporpaMmbl Bcero oOpa3zoBare/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [IOK
! Hosroperte kypea 7 iacca 4 https://m.edsoo.ru/7f417b2
) OnucarenpHas cTaTucTuka. PaccemBanue 4 but6mmoreka [IOK
JIaHHBIX https://m.edsoo.ru/7f417fb2
but6mmoreka [IOK
3 Mroskectsa 4 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
i 1
4 BeposTHOCTB CciTy4aliHOTO COOBITHS 6 hitps://m.cdsoo.ru/7f41 72
bubnunoreka LIOK
> Baenenne B Teoputo rpagos 4 https://m.edsoo.ru/71417tb2
. bubmuoreka [{OK
6 CtysaiHIe coObrThs 8 https://m.edsoo.ru/7f417b2
. bubmuorexa [JOK
7 O0001enue, cucTeMaTH3aIUs 3HAHUI 4 2 https://m.odsoo.ru/ 764 1 7fb2
OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB U TeM 1udpoBwIe
Ne i/ P Konrtpoabsnbie | IIpakTHuyeckue (ubp )
NporpamMmbl Bcero o0pa3oBare/ibHbIE
padoTsI padoThI
pecypcsbl
bu6mmoreka 1IOK
4
! TosTopenne kypca 8 kacca https://m.edsoo.ru/7f41a302
bu6nmoreka 1IOK
4 1
2 DJIEMEHTHI KOMOUHATOPHKN https://m.edsoo.ru/7f41a302
3 I'eoMmeTpuueckast BEpOSITHOCTD 4 bubmmorexa [OK
B p https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 Hemprranus bepiyuim 6 ! https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
> Crrysaitnas penmamHa 6 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
6 O6obmenne, KoHTpoIH 10 I https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
New/m | Tema ypoka Konrpoanusie | IlpakTuyeckue Aata tHppoBLIe
Bcero u3yyeHusi | oOpa3oBaTe/bHbIe
padoThI padoThI
pecypchl
| [IpencraBneHne qaHHBIX B | bu6mmoreka [JOK
TabIuIax https://m.edsoo.ru/863ec1{8
) IIpakTHyeckuie BBIYMCIEHUS 110 | bubnuorexa [LIOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3BreueHne u HHTEpPIIpETALIUS i bubnuoreka [IOK
TaOJIUYHBIX JAHHBIX https://m.edsoo.ru/863ec78¢
4 ITpakTuyeckas padora "Tabauisr" 1 1
I'paduueckoe mpeacraBiaeHue
5 JAHHBIX B BUJIE KPYTOBBIX, 1 bu6nuoreka LIOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JarpaMm
YreHne 1 NOCTPOCHUE JUATPAMM.
6 [Tpumepsr ;[eMT(I))rpaq)quCKHI:( 1 Bubmmorexa LIOK
https://m.edsoo.ru/863ed602
arpaMm
7 [IpakTrueckas padora | | bu6nuoreka [IOK
" Tnarpammsl” https://m.edsoo.ru/863ed72e
g Uucnoseie HaOopwl. Cpennee | bu6nuoreka [IOK
apuMeTHIECcKoe https://m.edsoo.ru/863ed846
9 Uucnoseie Habopwl. CpenHee | bu6nuoreka [IOK
apuQmMeTHIecKoe https://m.edsoo.ru/863ed846
10 Menauana grcioBoro Habopa. 1 bubnuoreka [HOK



https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec1f8

YceTounBOCTE MEIUAHEI

https://m.edsoo.ru/863edb3e

Menuana 4rciioBoro Habopa.

11 .
Y CTOMYHUBOCTH MEIUAHBI
B [TpakTuyeckas padora "Cpennue bubnuoreka [IOK
3HaYcHU" https://m.edsoo.ru/863edcba
Hawubonblliee 1 HaMMEHbIIIEE
13 3HAYCHUS YHUCIIOBOr0 Habopa bubmorexa LIOK
pa. https://m.edsoo.ru/863ee07a
Pazmax
Hawubonrblliee 1 HaMMEHbIIIEE
14 3HAYEHUS YUCIOBOTO HAbopa.
Pa3zmax
HawubGonbiiee 1 HauMeHbIIIEES
15 3HAYEHUS YHCIOBOTO Habopa.
Pazmax
KonTpoabsHas padora 1mo reMam
16 - P . P — bubmuoreka [JOK
PEACTARICHUC IaH ’ https://m.edsoo.ru/863ee390
OnwucarenbHas CTaTHCTUKA"
17 Cry4alinast ©”3MEHYMBOCTb bubmnoreka LIOK
(mpuMepsI) https://m.edsoo.ru/863ee4be
18 YactoTa 3HaUCHHI B MACCUBE bu6mmoreka [JOK
JaHHBIX https://m.edsoo.ru/863ee69¢
bubmuoreka [IOK
19 T'pymmmposka https://m.edsoo0.1ru/863ee9d0
20 I'ucrorpammel
bubmuoreka [IOK
r
21 HCTOTpaMMb! https://m.edsoo.ru/863eeclc
” ITpakTnyeckas padota "CnyyaitHas bubnuoreka [IOK

U3MEHYNBOCTE"

https://m.edsoo.ru/863eeccy



https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863edb3e

I'pad, BepmuHa, pedpo.

23 [IpencraBienue 3a1a4u ¢ MOMOUIBIO bubmorexa LIOK
pel A B https://m.edsoo.ru/863eef52
rpaga
CreneHb (BaJIEGHTHOCTb) BEPIIMHBI.
24 Yucno pébep u cyMMapHasi CTeTIeHb bubmorexa LIOK
pebep 1 cyMMap https://m.edsoo.ru/863efOba
BepwuH. Llens u nuxin
)5 Lens u muxi. ITyTs B rpade. bubnuoreka [IOK
[IpencraBnenue o cBI3HOCTH rpada https://m.edsoo.ru/863ef236
%6 [IpencraBnenue 006 bubnuoreka [IOK
OPHUEHTHPOBAHHBIX Irpadax https://m.edsoo.ru/863ef3b2
7 CnyualiHblii ONBIT U CIy4YaiiHOE bubnuoreka [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 4acTOoTa COOBITHSL.
)% Posib Mas0BEpOSITHBIX U bubnuorexa [LIOK
MPAKTUYECKU JOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHI B PUPOJIE U B O0IIECTBE
29 MoHeTa u urpajabHas KOCTb B
TEOPHH BEPOATHOCTEH
30 [TpakTuyeckas padora "Hactora bubnuoreka [IOK
BbINa/IeHUs opia" https://m.edsoo.ru/863ef8a8
KonrponbHas padora no remam
31 "Ciy4aiiHasi UBMEHUYUBOCTb. bu6mmoreka [JOK
I'pads1. BeposiTHOCTH CiydaiftHOTO https://m.edso0.ru/863f0186
coobITHs"
0 [ToBTOpeHue, 06001IeHNE. bu6mmoreka [JOK
IIpencraBneHne naHHBIX https://m.edsoo.ru/863efa24
3 [ToBTOpeHnue, 06001IeHNE. bubnuoreka [IOK

OmnucaTenbHas CTaTUCTHKA

https://m.edsoo.ru/863etbaa



https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863eef52

34

[ToBTOpenue, o6o0IIEHHE.
BeposiTHOCTh CityuaitHOTO COOBITHS

bu6mmorexa [JOK
https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34



https://m.edsoo.ru/863efec0

8 KVIACC

KoumuecTBo 4yacos DJIeKTPOHHbIE
Ne aTa nu(ppoBLIe
Tema ypoka Konrpoabnbie | IlpakTuyeckue A op
n/n Bcero HU3y4YeHUs1 | oOpa3oBaTeJIbHbIE
padoTsI padoThI
pecypchl
| [IpencraBieHue qaHHbBIX. ) bubmmoreka [IOK
OmnmucarenbHas CTaTUCTHKA https://m.eds00.1ru/863f029¢
) Cnyuaiinas usmMmeH4uBOCTh. CpeiHue | bubnmoreka [HIOK
YHCIOBOro Habopa https://m.edsoo.ru/863f03fc
3 Cayuaiinslie coObITHS. BeposTHOCTH 1 ) bubmuorexa [LIOK
4aCTOThI https://m.eds00.1ru/863f0578
Kiaccuueckue monenu teopuun
4 BEPOSTHOCTEH: MOHETA U UTpaIbHas 1 bubmorexa TIOK
p ’ p https://m.eds00.1u/863f076¢
KOCTb
bu6mmoreka [JOK
5 O 1
TICTOHCHIA https://m.edso0.ru/86310a50
bu6mmoreka [JOK
6 1
Jlucniepens uciosoro Habopa https://m.eds00.1u/863f0a50
7 CrangapTHOE OTKJIOHEHUE YHUCIIOBOIO 1 bu6mmoreka [JOK
Habopa https://m.edsoo.ru/863{0bfe
8 JlnarpamMMbl pacceuBaHus 1 bubmmorexa [OK
p p https://m.edso0.1ru/863f0cabd
9 MHOX€eCTBO, ITOJIMHOKECTBO 1 Bubmorexa IOK
https://m.edso0.1ru/863f1180
Omneparuu HaJ MHOXXECTBAMHU:
but6mmoreka [JOK
10 o0beuHEeHne, IEPeCeUCHHE, 1

JOIIOJTHCHUEC

https://m.edsoo.ru/863f143c¢



https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f029e

CoiicTBa omneparnuii Haj
MHOXECTBAMU: TIEPEMECTUTEIHHOE,

bu6mmoreka [JOK

11
COUYETATEIBHOE, PACTIPEICITUTEILHOE, https://m.edsoo.ru/863f1784
BKJIFOUEHUSI

12 I'paduueckoe mpeacraBneHue bubmuoreka [IOK
MHOJKECTB https://m.edso0.ru/863f198¢

13 KonTponbhas paboTa mo Temam
"Cratuctuka. MHoxxectna"

14 DOnemeHTapHbie coObITHs. CiydaliHbIe bubmmoreka [JOK
COOBITHS https://m.edsoo.ru/863f1dec
braronpusitcTByromue

15 SHCMGHI;& HEIE }(1306H:ITI/I$I bubmorexa OK

P o https://m.edsoo.ru/863f1dec
BepositTHocTH COOBITHI
bmaronpusitcTByromue
16 BHGMGHI;a HEIE }(])O6BITI/ISI buGnnorexa LIOK
P o https://m.edsoo.ru/863f1f72
BepositHOCTH cOOBITHI
OnbITBI ¢ paBHOBO3MOKHBIMU
bu6mmorexa [JOK
17 AJIEMEHTAPHBIMUA COOBITHUSIMH.
o . https://m.edsoo.ru/863f21ca
Cry4aifHbIi BBIOOD
OnbITBI ¢ paBHOBO3MOKHBIMU
bu6mmoreka [JOK

18 AJIEMEHTAPHBIMUA COOBITHUSMH.

. https://m.edsoo.ru/863f21ca
Cry4aifHblii BRIOOD
ITpakTnueckas padora "OIMBITEL C

19 EESHOBOSMO)KHEIMI/I 3JIEMEHTAPHBIMU bubmorexa [IOK
p " P https://m.edsoo.ru/8631235a
COOBITHSIMU

bu6mmoreka [JOK

20
Jlepeso https://m.edsoo.ru/86312ade

21 CaoiicTBa AepeBa: €IMHCTBEHHOCTD bubmuorexa [LIOK



https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1784

IIyTH, CyLIECTBOBAHNUE BUCSIYEH
BCPIINHBI, CBA3b MCKAY YHUCIIOM
BEpPIIHH U YuciIoM pEdep

https://m.edsoo.ru/863f2bac

» n bu6mmorexa [JOK
PABIIIO yMHONCHIA https://m.edsoo.ru/863f2cd8
23 n bu6mmorexa [JOK
PABILIO YMHONCHIA https://m.edsoo.ru/863f2e36
24 n 6 bu6mmorexa [JOK
POTHBOHOTONHOE CODRITHE https://m.edsoo.ru/863f2{8a
’5 Huarpamma Oitnepa. O0beIMHEHUE U bubnuoreka [IOK
nepeceyeHne coobITUi https://m.edsoo0.ru/863f3214
%6 HecoBmectnblie coObiTus. ®opmyna bubnuoreka [IOK
CJI0’KEHUSI BEPOSTHOCTEN https://m.edsoo0.ru/863f3372
7 Hecosmectnbie coObiTusi. Dopmyna bu6mmoreka [JOK
CJI0’KEHUSI BEPOSITHOCTEN https://m.edsoo.ru/863f3764
[IpaBuio yMHOKEHUS BEPOATHOCTEM.
73 yp BHIO M P bubmuoreka [JOK
CTOBHAN BEPOATHOCTD. https://m.edsoo.ru/863f38ac
HezaBucumebie coObITHs
I1 HO>XEHUS BEPOSITHOCTEH.
29 ypaBHHO M P bubmuoreka [IOK
CHOBHA BEPOATHOCTD. https://m.edsoo.ru/863f3b06
HezaBucumeie coObITHs
[IpencraBnenue camy4aitHOTO bu6nmoreka [IOK
30
JKCIIEPUMEHTA B BUJIE AEpEBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue cay4aitHOTO bu6mmoreka [JOK
JDKCIEPUMEHTA B BUJIE AepeBa https://m.edsoo.ru/863f320
IloBTOpEHHE, 0000IICHHE.
P B bubmuoreka [IOK
32 [IpencraBnenue qaHHBIX.

OrmrcarenpHas CTATUCTUKA

https://m.edsoo.ru/863{4128



https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2bac

bub6anoreka [IOK

33 [ToBTOopenue, o600meHue. ['padw 1 hitps://m.cdsoo.rw/863f4312
Konrponsnas pabora o rTemam
34 "Crnyyaiinble coObITusI. BeposaTHOCTS. 1
I'padmsr"
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOT'PAMME



https://m.edsoo.ru/863f4312

9 KUIIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
New/m | Tema ypoka Kontpoiabnble | IIpakTuyeckue Aata wippoBbie
Bcero U3ydyeHHusi | oOpa3zoBaTeIbHbIE
padoTsI padoThI pecypesI
1 [IpencraBnenue qaHHBIX 1 bubmorexa LHOK
https://m.edsoo.ru/863f47ea
2 OmnwucarenpHas CTaTUCTHKA 1 bubmmorexa LIOK
https://m.edsoo.ru/863f47ea
3 Omnepanuu HaJl COOBITHSME 1
4 HeszaBucumocTb coObITHI 1
5 KomOuHnaTtopHoe mpaBuio | bubmmorexa [LIOK
YMHOKEHUSA https://m.edsoo.ru/863f4e16
6 IlepecranoBku. PaxTopHall. | bubmmoreka [LIOK
CoueTaHus ¥ YUCIIO COYETAHUUN https://m.edsoo.ru/863f4e16
bubnuoreka [IOK
7 Tpeyrombaui [ackans ! https://m.edsoo.ru/86315014
[TpakTnyeckas padora "Beruncienne
g BEPOATHOCTEN C UCIIOIb30BAHUEM 1 1 bubmmoreka [LIOK
KOMOMHATOPHBIX (QYHKLIUH https://m.eds00.ru/863f5208
AJIEKTPOHHBIX TAOIUIT"
['eomeTpuueckast BEpOATHOCTb.
9 Ciy4aiiHblii BBIOOp TOUKH U3 1 bu6nuoreka [LIOK

(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IYyTU OKPY’KHOCTHU

https://m.edsoo.ru/863f5884



https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea

I'eomeTpryeckas BEpOATHOCTb.
Ciy4aiiHblif BBIOOp TOUKH U3

but6mmoreka [JOK

10 (GuUTyphI Ha TUTOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5a50
U3 IYTU OKPYKHOCTH
I'eomeTpryeckas BEpOATHOCTb.

1 CryuaifHblii BBIOOP TOUKH U3 bubnnoreka [IOK
(GuUTyphI Ha TUTOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863fSbfe
U3 IYTU OKPYKHOCTH
I'eomeTpryeckas BEpOATHOCTD.

2 CrnyyaiiHblif BBIOOp TOUKH U3 bubnunoreka [IOK
¢burypsl Ha IMJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5¢10
U3 IyTH OKPY’KHOCTH
UcneiTanue. Ycnex u Heynaya.

13 Cepus ncnplTaHui 10 IEPBOIO bubmmorexa LIOK
yerexa https://m.eds00.ru/863f6162
Hcnbitanue. Yenex u

14 Heynaya. Cepus HCHBITaHUM bubmmoreka [OK
0 epBOro yerexa https://m.eds00.ru/863f6356
UcneiTanue. Ycnex u Heygaya.

15 Cepust MCTIBITAaHUI 1O IEPBOTO
ycrexa
Wcnbrtanus bepryim.

16 BeposiTHOCTH cOOBITHH B ceprH bubmorexa IOK
o — https://m.edsoo.ru/863f64d2
Hcnbrtanus beprym.

17 BepositHOCTH cOOBITHI B cepun bubmioreia LIOK

ucnblTanui bepHyu

https://m.eds00.ru/863{6680



https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5a50

18 ITpakTnueckas padbora "HcnbiTanus bubnnoreka [IOK
bepnymamn" https://m.edsoo.ru/863f67de
19 CrnydaifHast BeIMUUHA U bubnuoteka [JOK
pacrpeneiieHue BEpOsSATHOCTEN https://m.edsoo.ru/863f6b44
20 MaremaTuueckoe OKUaaHue u bu6mmoreka 1IOK
JUCIIEPCUS CIIy4YalHON BEIUYHUHBI https://m.edsoo.ru/863f6dabd
IIpumepsl MaTeMaTU4ECKOTO
21 0XXHUJIaHUS KaK TEOPETUUECKOTO bubmorexa [IOK
g p https://m.edso0.ru/863{6186
CPEIHETO 3HAYEHUS BETUIMHBI
Bbu6nunoreka [IOK
22 ITo € 0 3aKoHe 00 ce
HATH i AIBIX HHCC https://m.edsoo0.ru/863172¢c4
” N3mepenne BepOATHOCTEN C bubnnoreka [IOK
IIOMOIIBIO YACTOT https://m.edsoo.ru/863f7652
bu6nunoreka LIOK
24 IIpuMeHeHHe 3aKOHA OOJIBIIHUX YHCENT
p https://m.edso0.ru/863f7116
25 O6o0menue, cucTeMaTH3aIUs bubmuorexa [JOK
3HaHui. [IpencraBinenne TaHHBIX https://m.eds00.ru/8631783¢
2% O000111eH1E, CUCTEMATH3AIIHS
3Hanui. OnucaTenbHas CTaTUCTHKA
O0o001eHne, CHCTEMATH3ALH
27 3Hanui. [IpencraBnenne JanHBIX bubmorexa TIOK
- pedl A ' https://m.eds0o.ru/8631893a
OnucaTtenbHasl CTATUCTHKA
O00011eH1E, CUCTEMATH3AIIHS
28 3HaHUM. BeposaTHOCTE cinydaifHOTO bubmmorexa OK
- 2eP y https://m.edsoo.ru/863f7a4e
COOBITHS
29 O000111EeH1E, CHCTEMATH3ALINS but6mmoreka [JOK



https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f67de

3HaHUM. BEpOSITHOCTH CITy4aliHOTO
COOBITHSI. DIIEMEHTBI
KOMOMHATOPUKH

https://m.eds00.ru/86317¢9¢

O0001enne, cHCTEMaTH3ALINS

bu6mmoreka 1IOK

30 1
3HAaHUU. DIEeMEHThI KOMOUHATOPUKHU https://m.edsoo.ru/863f7e54
O00011eH1E, CUCTEMATH3 AN
31 3HAaHUW. DIEeMEHTBI KOMOWHATOPUKH. | bubnuorexa [JOK
Crny4aifHple BETUYUHBI U https://m.edsoo.ru/863f8408
pacrpeneneHus
O0o001eHne, CUCTEMaTH3ALIH
. . bubnmoreka [TOK
32 3HaHui. Ciiy4aiiHble BEJIMUUHBI U 1
https://m.edsoo.ru/863f861a
pacripeneneHus
bubnmoreka 1IOK
33 HTorosas KOHTpoJIbHAs pad 1
TOTOBAM KORTPOIBHAZ pabota https://m.edsoo.ru/863f8b56
34 O0o001IeHne, cCHCTEMAaTH3ALIH |
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 14

ITPOI'PAMME



https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f7c9c

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM

IMPOI'PAMMBI

7 KJIIACC

Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOI'O
NpoOBEPSIEMOro
poBep o0mero odpasoBanust
pe3yJbTara
5 BepositHOCTB U cTatucTrKa
- Yurate uHGOpMAIUIO, IPEICTABICHHYIO B TAOMUIaX, HA AUAarpaMMax, MPeJCTaBIATh JaHHbIC B BUE TaONHIl, CTPOUTD
auarpammbl (CTOIOMKOBBIE (CTONIOYATHIE) M KPYTOBBIE) 0 MAacCHBaM 3HAUCHHIA
55 OnuceiBaTh U UHTEPIPETHPOBATH pealbHbIC YHCIOBBIC IaHHBIC, MPEACTABICHHBICE B Ta0NIMIIAX, HA JUarpaMmMax,
rpadukax
53 Hcnonp30BaTh Ui ONUCAHMS JAHHBIX CTATUCTHMYECKHUE XapaKTePUCTHKHU: cpelHee apudmMeTrhdeckoe, MeJHaHa,
HauOoJIbIlIee U HAMMEHBIIIEEe 3HAUCHHUS, pa3Max
4 Hmets mpeacTaBieHue o cayyaifHOW M3MEHYMBOCTH Ha MpHUMepax IeH, (PU3HMUeCKUX BETUYHUH, aHTPOIIOMETPUYECKUX
5.
JAHHBIX, UMETh MPEJCTABICHNE O CTATUCTHYECKON YCTOWYMBOCTH
8 KIIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOI'O
NpoBepPsIeMOro 0011ero ooOpazoBaHus




pe3yJabTara

5 BeposiTHOCTB U cTaTucTHKa
51 W3Bnexath u mpeodpa3oBbIBaTh HH()OPMAIIHUIO, IPEICTABICHHYIO B BHJIE Ta0JIUI], TUarpaMM, TpauKoB, MPEACTABIISATH
' JAHHBIE B BUE TaOJHII, 1Uarpamm, rpagukoB
55 OnuceiBaTh JaHHBIE C NOMOIIbIO CTATUCTUYECKUX IOKAa3aTeNel: CPeHUX 3HAUEHUH U Mep pacceuBaHus (pa3zMmax,
' JUCTIEpCHUs U CTAHJAPTHOE OTKIIOHEHHUE)
53 HaxonuTh 4YacTOTBl YHCIOBBIX 3HAYEHWH M YACTOTHl COOBITHH, B TOM YHCJIE IO pe3ysbTaTaM H3MEPEHUH |
' HaOII0ACHU I
s4 HaxonuTh BepOSTHOCTH CITy4allHBIX COOBITHI B OMBITaX, 3Hast BEPOSTHOCTH AIIEMEHTAPHBIX COOBITHI, B TOM YHUCIIC B
' OMbITaX ¢ PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUAMU
5.5 Hcnonb3oBath rpadguueckrue MOACIN: IEPEBO CIYYAHOTO SKCIIEPUMEHTA, TUarpaMMBbl Diljiepa, YUCIIoBas mpsMast
s6 OnepupoBaTh MOHATHAMHU: MHOKECTBO, IMOJMHOXECTBO; BBIMOJHATH ONEPAalMU HAJ MHOXECTBaMH: OObEIMHEHHE,
' IepecedyeHue, TONOJHEHUE; IEPEYUCIIATh JIEMEHTHI MHOKECTB, IPUMEHATh CBOMCTBA MHOKECTB
57 Hcnonb3oBathk rpaduyeckoe MpeicTaBIeHEe MHOKECTB U CBA3EM MEX Iy HUMHU ISl ONMCAHUS IPOIIECCOB U SIBJICHUM, B
' TOM YHCJIE IIPU PEIICHNN 3a]a4 U3 IPYIUX yUYEOHBIX NIPEAMETOB U KYpCOB
9 KUIIACC
Kon N .
HpoBepsIEMOro IIpoBepsiemble npeMeTHbIE pPe3yJIbTAThI 0CBOEHNSI OCHOBHOMH 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'O

pe3yJibTaTa

0011ero o0OpazoBaHus




BeposTHOCTB U cTaTuCcTHKA

W3Bnekate um mpeoOpa3oBbIBaTh WH(OpPMAIMIO, TMPEACTABICHHYI0 B pPa3IUYHBIX HCTOYHUKAX B BHJE TaOJHII,

> JarpaMmm, rpa@ukoB, PEICTaBIATh JaHHbIE B BUJIE TaOJIUL, UarpaMM, rpaukos

5o Pemarp 3a1auu OpraHu3oBaHHBIM MEPEOOPOM BapHAHTOB, a TAKXKE C HCIOJIb30BAaHHEM KOMOMHATOPHBIX MPaBUI U
' METOJIOB

53 Hcnonbs30BaTh ONMcaTeNIbHBIE XapaKTEPUCTUKH JUIsI MACCUBOB YHCIIOBBIX JAHHBIX, B TOM YHCIIE CPEAHUE 3HAYCHUS U
' MEpBbl pacCEUBaHUSA

54 HaxoauTb 4acTOThl 3HAUE€HUH M YaCTOThI COOBITHS, B TOM UHCJIE MOJIb3YSCh PE3yJIbTaTaMH MPOBEAEHHBIX U3MEPEHUI U
' HAOJIIOIEHUIT

55 HaxonuTh BEpOSTHOCTH CITydalHBIX COOBITMH B M3YYEHHBIX OIBITaX, B TOM YHCIIE B OIBITaX C PaBHOBO3MO>KHBIMHU
. AIIEMEHTAPHBIMH COOBITUSIMU, B CEPUSAX UCTIBITAHUH JI0 TIEPBOTO yCIieXa, B CEpHAX HCIbITaHui bepHymm

5.6 HMeTs npencraBiaeHue o CiiydaliHOM BEJIUYMHE U O PACIIPEIEICHUN BEPOATHOCTEN

57 Hmetsb npencTaBieHue o 3aKoHe OOJIBIINX YHCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B CIy4ailiHOM W3MEHYHMBOCTHU U O

POJin 3aKOHa OOJIBIIIMX YHCEIl B npupoac u O6H.[CCTB€

HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KJIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS




BeposTHOCTB U cTaTuCcTHKA

[IpencraBieHure JaHHBIX B BUAE TaONHUL, AUarpamm, rpaduxos. 3anojHeHUEe TaOIUL], YTEHUE U MMOCTPOCHUE JHarpaMm

5.1 (cTonOuKOBBIX (CcTONOYATHIX) M KPYTOBBIX). UTeHue rpapukoB peanbHbIX MpoleccoB. V3Bneuenne nHdopmanuu u3
JarpaMM M TabJIuLl, UCTIOIb30BaHUE U UHTEPIPETALNS JaHHBIX
5o OmnwmcarenbHas CTATUCTHKA: CpegHee apudMeTHIecKoe, MeInaHa, pa3Max, HanOoJIbIlee 1 HaNMEHbIIIee 3HaYeHUsI Habopa
' YUCJIOBBIX TaHHBIX. [I[puMepsl cilyqaiiHOM H3MEHUYNBOCTH
53 Cry4aliHbIN KCTIEPUMEHT (OTBIT) U cly4aiiHoe coObiTre. BeposTHOCTh M yacToTa. Poiib MajoBEpOSATHBIX U MPAKTUIECKU
' JIOCTOBEPHBIX COOBITHI B TpHUpoJIe U B o0ImecTBe. MOHETa 1 UrpajbHast KOCTh B TEOPHU BEPOSITHOCTEH
I'pad, BepmmHa, pedpo. Crenens BepmuHbl. Yncno pédep U cyMMapHasi cTeneHb BepiunH. [IpeacraBienne o CBI3HOCTH
54 rpada. Llenu u nuknsl. [Iytu B rpadax. O6xon rpada (sisiepos myts). IIpencraBienne 00 OpueHTHPOBAaHHOM rpade.
Pemenue 3anau ¢ nomouibio rpados
8 KUIACC
Kon IIpoBepsieMblii 31eMeHT coepPKaHUS
5 BeposTHOCTB U cTaTucTrKa
5.1 [IpencraBnenne JaHHBIX B BUJE TAOIUII, JHArpaMmM, rpaduKoB
5o MHOX€eCTBO, 3JIEMEHT MHOXKECTBA, HOJMHOXECTBO. Omnepanmuu HajJ MHOXXECTBAMU: OOBEIUHEHHUE, IEepPeceucHHe,
' JIOTIOJIHEHHE
53 CaolicTBa onepanuii HaJ MHOXECTBAMU: IEPEMECTUTEIBLHOE, COUETATENBHOE, PACTIPEACINUTEIIBHOE, BKIIOUEHHS
54 Hcnonb3oBanue rpauyeckoro MpeACTaBICHUS MHOXKECTB JJIS OMMCAaHUS pEeabHBIX IPOLECCOB M SBICHUH, MpH




pEeICHUA 3a1a4.

N3mepenne paccemBanusi JaHHBIX. Jlucmepcuss W CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HaOOpoB. Jluarpamma

5.5
paccenBaHus
OneMeHTapHble  CcOObITHSL  ciay4aiiHoro ombita. CiydaiiHele coObiTusi.  BepositHoct  coObituil.  OmbITBL  C
5.6 PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU COOBITHAMU. CitydaitHblil BBIOODP. CBSI3b MEX/y MaJOBEPOSTHHIMH U MPAKTUUYECKU
JIOCTOBEPHBIMH COOBITHUSMU B IPUPOJIE, OOIIECTBE U HAYKE
57 HepeBo. CBolCTBa JepeBbEB: €IUHCTBEHHOCTD IyTH, CYLIECTBOBAHNE BUCSUYEH BEPILUHBI, CBSI3b MEXK/1Y YHCIOM BEPILINH
' u unciaoM pedep. [IpaBuno ymHoxenus. Pemenue 3aia4 ¢ momouisio rpagos
sg [IpotuBonosnoxHeie coobiTUs. Juarpamma Oitniepa. O0beauHeHne U nepeceueHue coObIThil. HecoBMecTHBIE COOBITHSL.
' dopmyIia cloKeHus: BEpOsSTHOCTEH
5.9 YcnoBHas BeposaTHOCTh. [IpaBuiio ymHoxeHus. HezaBucumeblie coObITHs
510 [IpencraBieHue 3KcnepuMeHTa B BHUJE JepeBa. PelieHue 3a1ad Ha HaXO0XKJIEHUE BEPOATHOCTEW C MOMOILBIO JEepeBa
' CITy4aifHOTO HKCIIEPUMEHTA, AUarpaMm Diliepa
9 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEP/KAHUSA
5 BeposTHOCTB U cTaTucTHKa
51 [IpencraBnenue NaHHBIX B BUZAE TaONUI], AWarpamm, rpaukoB, MHTEPIpETAlUs JaHHBIX. UTeHHE M TOCTpOCHHE TaluuI,
' rarpaMmm, rpauKoB 1O pealbHbIM JaHHBIM
52 [TepecTanoBkHU U pakTOpHa




53 CoueraHus U YMCIO COYETAHUHN

54 Tpeyronbuauk [ackans. Pemenue 3amay ¢ MCob30BaHUEM KOMOMHATOPUKH

55 ['eomerpuueckas BeposaTHOCTh. CirydaitHbIH BEIOOP TOYKK U3 (PUTYPHI Ha IIIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPY>KHOCTH

5.6 Hcneitanue. Yenex u Heynaya. Cepusi UCIIBITAHUH 10 TIEPBOTO ycliexa

5.7 Cepus ucnbitanuii bepuymum. BepositHocTr coObITHIA B cepuu ucnibiTanuii beprymm

5.8 CrnyuaiiHast BEIMYMHA U PAcTIpEAEIEHUE BEPOSITHOCTEN

59 Marematuueckoe oxxunanue U aucrnepcus. [Ipumepsl MaTeMaTHYECKOTO 0KMJIAHUSI KaK TEOPETHUUECKOTO CPEIHETO 3HAUECHMS
' BEJIMYMHbI

5.10 MareMaTnuyeckoe 0’KMIaHUE U JUCIIEPCUS CIIy4YalHOM BEJIMYMHBI «YUCIIO YCIIEXOB B CEpUM UCIIbITAHUN bepHyiumy

s11 [TonsiTue 0 3akoHe OosbLIMX yncell. Vi3MepeHue BeposTHOCTEN ¢ IOMOIIbIO YacToT. Poiib U 3HaUeHHe 3aKOHA OOJIBIINX YHUCEN
' B IIPUPOJIE U OOILECTBE

ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHMSA OCHOBHO# OFPA3OBATEJIBHON MPOT'PAMMBI OCHOBHOTI'O OBIIIETO
OBPA3OBAHMUA

Kon
NpoBepPsIeMOro
TpeDOBaHUSA

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3y/JbTATAM O0CBOEHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOIO0 0011ero oopasosanusi Ha ocHoBe ®I'OC

YMeHue omnepupoBaTh MOHATHUSMHU: MHOKECTBO, MOJAMHOXKECTBO, ONEpallMi HaJl MHOXKECTBAMHU; YMEHHE OIepUpOBaThH
MOHATUSIMU: Tpad, CBA3HBIN rpad, 1epeBo, UK, MPUMEHATh UX TPU PEIICHUH 3a/1a4y; YMEHHE UCIIOIb30BaTh rpaduieckoe
MIPEJICTaBJICHHE MHOKECTB JJISl OMUCAHUSl peajbHBIX MPOLIECCOB W SBICHUM, MPHU PEIICHUU 33Jay U3 JPYTUX yueOHBIX
MPEeIMETOB

Vmenue OIICPUPOBATD IMMOHATHAMU: OIIPCACICHHUEC, aAKCHOMA, TCOPEMA, JOKA3ATCIILCTBO;, YMCHHEC PACIIO3HABATb HCTUHHLIC U




JIOKHBIC BBICKA3bIBaAHU A, IPUBOJUTH IMIPUMEPHLI U KOHTPIIPUMEPEI, CTPOUTH BBICKA3bIBAHHUA U OTPHULAHWA BBICKA3bIBAHUH

YMeHue onepupoBaTh MOHATHUAMH: HATYPAIHHOE YHCIIO, MIPOCTOE M COCTABHOE YHCIIO, JACIUMOCTh HATypalbHBIX YHUCEN,
MIPU3HAKU JEIUMOCTH, 1I€JI0€ YMCII0, MOYJIb YKCia, OOBIKHOBEHHAs Ipo0b U JecsITUUHas JpoOb, CTAHJAPTHBIN BUJ YKCa,
paloHaIbHOE YMCIIO0, UPPALMOHAIBHOE YUCIIO, apu(PMETHUECKUN KBaJIpAaTHBIM KOpPEHb, YMEHHE BBIMOJIHATH NEHCTBUS C
YHclIaMU, CPAaBHUBATh U YIIOPAI0UYMBAThH YHCIIA, IPEACTABIAT YHUCIa Ha KOOPAMHATHOMN MPSMOI, OKPYTJISTh YUCIIA; YMEHHE
JIeNaTh MPUKUIKY U OLIEHKY pe3yJibTaTa BIYMCICHUN

YMeHHne onepupoBarh MOHATUSMU: CTEIEHb C IENIBIM IOKazareiaeM, apudMeTnyecKkuil KBaJpaTHbIA KOpPEeHb, MHOTOUJIEH,
anrebpanydeckast 1poOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTEMEeHH OOJIbIIE €AMHMIIBI; YMEHUE BBIOJIHATD
pacuétel 1o (QopmynaMm, mpeoOpa3oBaHUs IENbIX, APOOHO-pAIlMOHATIBHBIX BBIPAKEHUH M BBIPAKEHUN C KOPHSIMH,
pa3ioKeHe MHOTOWJIEHAa Ha MHOXKHUTENH, B TOM UHCJE C HCIOIb30BaHHEM (OpMysn pa3HOCTH KBAJIpaToB U KBajpara
CYMMBI ¥ pa3HOCTHU

YMeHne onepupoBaTh IMOHATHSAMH: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOM IEPEMEHHOM, YMCIOBOE HEPABEHCTBO,
HEPAaBEHCTBO C MEPEMEHHOM; YMEHHE peniaTh JUHEHHbIE U KBaJpaTHbIE YPaBHEHUS, JPOOHO-pallMOHAILHBIE YPABHEHUS C
OJIHOI MepeMEeHHOM, CUCTEMBI IBYX JTUHEHHBIX YpaBHEHU, TUHEITHbIC HEPABEHCTBA U UX CUCTEMBbI, KBaJIpaTHbBIE U IPOOHO-
palMoOHalIbHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YHCJIE€ NpPH PEIICHUH 3a]ad U3 APYruX NpeIMETOB M
MPAKTHUUECKHUX 33Ja4; YMEHHE HCIOIb30BaTh KOOPAMHATHYIO MPSIMYI0O U KOOPAMHATHYIO TUIOCKOCTH JII M300pakKeHUs
pELIEHNI YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHune onepupoBaTh MNOHATUSAMU: (QYHKIMS, Tpaduk GYHKIUH, HYIU (QYHKIMHA, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEXKYTKH BO3pacTaHUsl, yObIBaHUs, HAOOJIbIIIEe M HaMMEHbIIIee 3HaueHus1 (PyHKIUU; YMEHUE OTIepUPOBATH NOHATUAMU:
npsiMasi MPOMOPIIMOHANBHOCTD, JTUHEHHAss QyHKIIMA, KBaJpaTuyHas QYyHKIHs, oOpaTHasl MPOMOPIMOHAIBHOCTb, Mapaboa,
runepboia; yMEHUE CTPOUTh Trpaduku (QYHKIHA, HCHONB30BaTh TpadUKU ISl ONpPENEICHHUS CBONCTB MPOIECCOB U
3aBHCUMOCTEH, JUIsl pelieHus 3aa4d U3 APYTruxX y4eOHBbIX MPEeIMETOB U PeallbHOM KU3HU; YMEHHE BBIpakaTh (hopMyiamMu
3aBHCUMOCTH MEX/y BEIMUMHAMU

YMeHue onepupoBaTh MOHATUSIMU: IOCIEAOBATENbHOCTh, apudMeTHyeckass U TeoMeTpuuecKass MpPOTPECCHH; YMEHUE
MCIIOJIb30BaTh CBOMCTBA IMOCIHIEOBATEIbHOCTEH, (POPMYJIBI CyMMBl UM OOIIET0 4ieHa MpH PEIIeHHUU 3ajad, B TOM 4YHCIIe
3a71a4d U3 IPYTUX YYeOHBIX MIPEIMETOB U pealbHON KU3HU

VYmenue peuaTtsb 3aJla4u pa3HbIX THUIIOB (B TOM YHMCJIC HA IPOLCHTHI, I0JIM U 4YaCTHU, JABUKXCHHC, pa60Ty, OCHY TOBApPOB U




CTOUMOCTH MOKYIOK M YCIIyT, HAJIOTH, 3aJja4d W3 OOJACTH YIpPaBJIECHUS JUYHBIMU U CEMEHHBIMU (PUHAHCAMM); YMEHHE
COCTAaBJIATh BBIPAKECHHUSI, yPABHEHUS, HEPABEHCTBA U CHCTEMBI 10 YCIOBHIO 33/1a4H, UCCIIEIOBATH MTOJIyYEHHOE PEICHUE U
OLIEHUBATh MPABJIONO00HOCTD OJTYUYECHHBIX PE3yJIbTaTOB

YMeHune onepupoBath NOHATUAMU: (UTYypa, TOUKA, OTPE3OK, MpsimMasi, JIyd, JOMaHasi, yroji, MHOTOYTOJIbHHUK, TPEYTOJbHUK,
paBHOOEAPEHHBIM ¥ PaBHOCTOPOHHUN TPEYTOJbHUKHU, MPSIMOYTOJIBHBIN TPEYTrOJbHUK, MEAHaHa, OMCCEKTpHca U BHICOTA
TPEYroJbHUKA, YETHIPEXYTOJIBbHUK, MapajjiesorpaMMm, poMO, MpSIMOYTOJIbHUK, KBaApaT, Tpameuus; OKPYKHOCTb, KpPYT,
KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (PUTypaMu; YMEHHE pelaTh 3a/ladi, B TOM 4YHCIE U3 MOBCEIHEBHOU
YKU3HH, HA HAX0XKJICHHE TEOMETPHUECKUX BEIHMYUH C IPUMEHEHNEM H3YUYCHHBIX CBOUCTB QUTyp 1 (HaKTOB

10

YMeHne  onepupoBaTh  MOHATHUSIMU:  PaBEHCTBO  (QUIYp, PpPaBEHCTBO  TPEYrOJbHUKOB;  MAapaJJICNIbHOCTh U
NEPIEHIUKYISIPHOCTh MPSMBIX, YroJd MEXKIy MpsAMBIMU, NEPIEHIUKYJAp, HAKIOHHAs, MPOEKIUs, moaodue Quryp,
M0/I00HbIE TPEYTOJBbHUKH, CUMMETPHUS OTHOCUTENILHO TOUYKHU U MPSAMOI; yMEHUE pacro3HaBaTh PaBEHCTBO, CHMMETPHUIO U
nogobue Guryp, napanienabHOCTh U MEPIEHAUKYIIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MHpPE

11

YMeHue onepupoBaTh HNOHATHUSMU: JUIMHA, PACCTOSHUE, Yrojl (BeJIMYMHA YIJIa, CHHYC U KOCHHYC YIJIa TPEYroJbHHKA),
IUIONIA/lb; YMEHHUE OLIEHMBATh pa3Mephbl MPEIMETOB M OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHUE NMPUMEHSTH (HOPMYIIbI
nepuMeTrpa W IUIOM@AM MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH U IUIOUIAAM Kpyra, o0Obema NpSMOYTOJIbHOTO
napajuleJIenuIe1a; YMEHHE NPUMEHATh IIPU3HAKK PAaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YTJIOB TPEYIOJIbHHKA,
teopemy IIudaropa, TpuroHoMeTpruvecKre COOTHOIIECHHS [Tl BEIYUCIICHHS [UTUH, PACCTOSIHUHN, TIIOIIAeH

12

Ymenne n3o00paxarh MIOCKUE PUTYPB M X KOMOMHAITUH, TPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C TOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB I10 TEKCTOBOMY WJIM CUMBOJIBHOMY OIMCAHUIO

13

YMmenue OIICpHUPOBATH MOHATUAMU: NPAMOYIOJIbHAd CUCTCMAa KOOPpAWHAT, KOOPAWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC TPOU3BCACHUC BCKTOPOB; YMCHHUC HUCIIOJIB30BATh BEKTOPHI U KOOPAWHATHI IJIA
MNPEACTABJICHUA NAHHBIX U PCHICHUS 3a/1a4, B TOM YHUCJIC U3 APYTUX y‘le6HbIX npeaMEeTOB U peanLHoﬁ KHU3HU

14

YMeHne onepupoBaTh MOHATHAMHU: CTOJIOUKOBBIC U KPYTOBBIE AHArpaMMbl, TaOJIHIIbI, cpenHee apupMeTHIeCcKoe, MeInaHa,
HauOosblllee M HaUMEHbIlIee 3HAYEHHUs, pa3Max 4YHCIOBOrO Habopa; yMEHHE U3BJIEKaTh, WHTEPHPETUPOBATH W
peoOpa3oBbIBaTh MHGOPMAIMIO, MPEJICTaBICHHYIO B TaOdMIIaX M HaA JAMarpaMMax, OTPa)Kalol[yl0 CBOWCTBA H
XapaKTEPUCTUKH peabHBIX MPOLIECCOB U SBJIICHUI; YMEHHUE PACIIO3HABATh N3MEHUYUBBIE BETUYNHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh NOHATUAMU: CIIyYalHbIN OMBIT (CIIy4aiHbII SKCIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (3IIEMEHTAPHBIN




UCXOJ) CIy4YallHOTO OIIbITA, CIIy4ailHOE COOBITHE, BEPOSATHOCTb COOBITHS; YMEHUE HAaXOJUTh BEPOSTHOCTU CIydalHBIX
coObITHI B ONBITAX C PABHOBO3MOXKHBIMU DJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE peniarh 3aJadyd  METOJ0M
OpraHU30BaHHOIO Iepedopa M ¢ HCHOJB30BAaHHWEM MpaBHJIa YMHOXEHHS; YMEHHE OIIEHMBATh BEPOSTHOCTU PEabHBIX
COOBITHI U SIBJICHUI, TOHUMATh POJIb MPAKTUUECKHU JOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITHI B OKpY’)KaOIIEM MUDPE U B
KU3HU; 3HAKOMCTBO C TIOHATHEM HE3aBHCHMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJBIINX YHCENI M €ro pojblo B
MAaCCOBBIX SIBJICHHUSAX

16

YMeHue BHIOMpATh MOAXOSANIMN W3YUYEHHBIH METOJ JJIS PEIICHUsS 3a]adyd, NPUBOJAUTH NPUMEPHl MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH B TPHUPOAEC M JKW3HHU, PACIIO3HABATh TMPOSBICHHE 3aKOHOB MaTEMaTHKH B HMCKYCCTBE, OIHMCHIBATH
OTJICTIbHBIE BBIJIAIOIINECS] PE3YyJIbTaThl, MOJYYCHHBIE B XOJ€ Pa3BUTHS MaTeMaTUKU KaK HAyKW, TMPUBOJUTH MPUMEPHI

MAaTEMATHYCCKHUX OTKpLITI/Iﬁ " UX aBTOPOB B OTEUYECTBEHHOU U BCCMHpHOﬁ HUCTOpHUn

INEPEYEHD 9JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBIX HA OI'D 11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUSA

1 Hucna v BEIYUCIICHUS

1.1 Hatypanbhble u nensie uncia. [Ipu3Haku AeTMMOCTH LENbIX YUCeT

1.2 OOBIKHOBEHHBIE U JECSTUYHbIE IPOOU, MPOLIEHTHI, OECKOHEUHbIE MEPUOINIECKHUE APOOH

1.3 Panmonanesueie yncna. ApudmMeTndeckue onepanuu ¢ paiuuoHaIbHBIMHA YHCIaMH

1.4 JleiicTButenbHbIe Yrcia. ApupMeTHIecKre onepainuu ¢ 1eUCTBUTEIbHBIMU YHCITaMU

1.5 [TpubnmkE€HHBIE BHIYMCICHUS, PAaBUJIa OKPYTJICHUS, TPUKUAKA U OIIEHKA Pe3yIbTaTa BHIYMCICHUN
2 AnreOpandecKkue BhIPaKESHUS

2.1 BykBeHHbIe BbIpaykeHUs (BBIPAKECHHSI C IEPEMEHHBIMU )

22 Crenens ¢ nenbiM nokasaresneM. CTeneHb ¢ palliOHAIbHBIM M0Ka3zarenaeM. CBOMCTBA CTeNeHn

23 MHoro4neHsl

24 AnreOpanueckas qpo0b




2.5

ApudmeTnueckuii KOpeHb HaTypajabHOU cTeneHu. JlefcTBUs ¢ apuMeTHUEeCKUMU KOPHSIMU HaTypajibHON CTEIIEHU

3 VYpaBHEHHsI U HEPAaBEHCTBA

3.1 [enble 1 poOHO-paloHaNIbHbIE YpaBHEHHs. CUCTEMBI M COBOKYITHOCTH YpaBHEHUMN
32 Llenbie u 1poOHO-paIoHANIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
33 Pemenne TekcTOBBIX 33134

4 YucnoBble OCIEN0BATENBHOCTU
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS TTOCIEI0BATEIILHOCTEN
4.2 Apudmernueckas u reoMmeTpudeckas nporpeccuu. @opmysia cI0KHBIX HPOLIEHTOB

5 OyHKINU

@Oynkiys, crnocoObl 3aaanus yHkuuu. I'padux pynxmumn. OOnacTe onpeaeneHus U MHOKECTBO 3HaueHMH ¢yHkumu. Hynn
5.1 ¢bynkuuu. ITpomexxyTku 3HAKONMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl M MHHHUMYMbI (DYHKLUH.
HauOonpIiee 1 HauMeHblee 3HaYeHNUE (PYHKIMU HAa IPOMEXKYTKE

6 Koopaunatsl Ha npsMOi ¥ MIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapTOBbI KOOPAMHATHI HA TNIOCKOCTH

7 I'eomerpust
7.1 I'eomeTrpuueckue Gurypsl 1 UX CBOWCTBA
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKI
7.4 OKpY’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKux BEIMYUH
7.6 BekTopsl Ha 1I10CKOCTH

8 BeposITHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA




8.2 BepostHocTh

8.3 KombunaTtopuka
8.4 MHoxecTBa

8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

Bunenkun H.4., ’Koxos B.1., UecnokoB A.C. u np. Maremaruka. 5 knacc. B 2 4. M.:IIpocBemnienue
Bunenkun H.A., )Koxos B.1., YUecnokoB A.C. u np. Maremaruka. 6 kinacc, B 2 4. M.: [IpocBenienue
Makapsriues FO.H., Munnarok H.I'., Hemmko K.W. u ap. Anre6pa. 7 kinacc. M.: IIpocBemienue

Aranacsu JI.C., byty3oB B.®. u np. ['eomerpus, 7-9 knacc. M.: IIpocBenienue

Briconkuii U.P., fAmenko N.B. Maremaruka. BepoarHocTs u cratuctuka B 2 4. 7-9 xi1. M.: IIpocBenienue
Makapsiues FO.H., Munarok H.I'., Hemmkos K.U. u ap. Anre6pa. 8 kitacc. M.: IIpocBemienue

MakapserueB FO.H., Munatok H.I'., Hemikos K.W. u np. Anrebpa. 9 kinacc. M.: [IpocsenieHue

Nk L=

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

OUIIH — penepanbHbIil HHCTUTYT MEIarorMUeCKuX u3Mepenuit  https://fipi.ru/

VYuu.py — obpazoBarenbHbIi mopTan https://uchi.ru/

but6moreka [IOK https://m.edsoo.ru



https://fipi.ru/
https://m.edsoo.ru/
https://uchi.ru/
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