rocyJapcTBeHHOe O0ro/KeTHOe o01eoOpaszoBaTenbHoe yupeskaeHie CaMapcKoi
obnactu cpenHss obieodpasoBarenbHas wkoia ¢. HoBoe Mancypkuso
MyHHUIMnNanpHoro paitona [ToxsuctHeBekuit Camapcekoit o6macTu

(I'bOV COLI c.Hosoe Mancypkuno)
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IHosicHuTE/IHbHAA 3AIIMCKA.

Hacrosimiass pabGouass mporpamma pa3zpaboTaHa Ha OCHOBE — CIICIYHOIIUX
HOPMAaTHUBHO-TIPABOBBIX JIOKYMECHTOB:

. ®enepanbHblil 3akoH «O0 06pazoBanuu B PO» No273-D3 ot 29.12.12r.;

. IIpuka3z MunoOpuayku Poccun ot 17.12.2010 1. Nel897 «O06 yTBepx)aeHUU
deneparbHOrO TroCyAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO
obmero obpaszoBanus» (B pemakiuu ot 29.12.2014 Nel644, ot 31 nexaOps
2015 r. N 1577);

. CanlluH 2.4.2.2821-10 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TpPeOOBaHUA K
YCIIOBHSIM M OpraHu3allud 00y4YeHUs B 00IIe00pa30BaTEIbHBIX YUPEKIACHUIX)
(yTBEepXIeH TOCTaHOBIEHHEM [JIaBHOrO TroOCYJapCTBEHHOTO CaHUTAPHOIO
Bpaua P® 29.12.2010r. Nel189 (B penakuuu ot 29 utons 2011 r., 25.12.2013, 24
HOs10ps 2015 1.);

. ITuceMo Muno6puayku Poccum ot 18.06.2015 NeHT-670/08 «Meroauueckue
pEeKOMEHJallMi [0  OpraHu3allid  CAMOMOJATOTOBKM  YYalllUXCsi  MpHU
OCYUIECTBICHUHN o0pazoBarenbHOI NEATEeIbHOCTH 1o OCHOBHBIM
o01eo0pa3oBaTeNbHbIM  [IporpaMMaM — 00pa30oBaTeIbHBIM ITPOrpamMmam
Ha4yaJIbHOTO OOIIIero, OCHOBHOI'O OOIIETO

Y CpeIHEro 00IIero 00pa3oBaHUsY;

. IlpumepHast ocHOBHas oOpa3oBareiibHasg MporpaMMa OCHOBHOTO OOILEro
oOpazoBaHusi (ogoOpeHa penieHHeM QeaepabHOTO Yy4eOHO-METOIUYECKOTO
o0beMHEeHUs1 1Mo 001emMy oOpa3oBaHuIO (TpoTokos oT 8 ampenst 2015 1. Neo
1/15, BXOIUT B CHEIMAIBHBIA TOCYJAPCTBEHHBIN PEeCTp MPUMEPHBIX OCHOBHBIX
oOpa3oBaTeNnbHBIX  MPOTPaMM, pa3MelleHa Ha  OQUIMAIBHOM  CcailTe
http://fgosreestr.ru);

. OcHoBHasi o0Opa3zoBaTelibHasi MpPOrpaMma OCHOBHOTO 001Iero oOpa3oBaHUs
I'bOY COMLI ¢. HoBoe MaHCypKUHO

PaGouass mnporpamMmma TmpeAycMaTpUBaeT  HCIOJb30BaHHE  YyUYEOHHMKOB,

PCKOMCHAOBAHHBIX CDCI[ep AJIbHBIM IICPCUYHEM

FO.H. Makapsrues , H.I'. Munatok ,K.. Hemkos.C.b. CyBopoBa. Anredpa 7-9
Kjacc. YueOHUK Juisi 001eo0pa3oBaTenbHbIX yupexaenuid — M.: IIpocBenienue,
2017-2019. T'eometpus, 7-9: YueOHuUK 111 00111€00pa30BaTEIbHBIX YUPEKIACHUMN/
JI.C. AranacsH, B.®. Byry3os, C.b. Kagomues u np. — M.: IIpocsemenune, 2019,
Maremarnka 5-6 kimacc H.J. Bunenkmn, B.M. Xoxos, A.C. Yecnokon, CH.
[IBapdypn.— M., 2019,



O01mas xapakTepucTHKa Y4e0HOI0 nmpeamera.
Matematnyeckoe oOpa30BaHHE B OCHOBHOM IIKOJIE CKIIQJBIBAETCS U3 CIEAYIOLIUX
COZIEP)KATCIIbHBIX KOMITOHEHTOB (TOYHBIE Ha3BaHUS OJIOKOB): apu(METHKa,
anredpa; reoMeTpus;

AIIEMEHThl KOMOWHATOPHKH, TEOPUU BEPOSTHOCTEHM, CTATUCTUKU W JOTMKH. B
CBOECIl COBOKYIHOCTH OHH OTPaKalOT OOraThlid ONBIT OOYyYEHHs MaTEMaTHUKE B
Halleil CcTpaHe, YYUTHIBAIOT COBPEMEHHbIE TEHJCHIIMM OTEYECTBEHHOM U
3apyOeKHOM IIKOJIbI U MO3BOJISIOT PEAI30BaTh MOCTABICHHbBIE TIEPE]l IIKOJIbHBIM
oOpa3oBaHUEM LIeJM Ha NTH(HOPMAIIMOHHO EMKOM U MPaKTUYECKU

3HAYMMOM Marepuaie. OTH COJepXKaTelibHble KOMIIOHEHTBI, PpPa3BUBAsICh Ha
MPOTSHKEHUU BCEX

JeT oOydeHHUsl, €CTECTBEHHbIM 00pa3oM IMEperieTaloTCsl U B3aUMOJCHCTBYIOT B
y4eOHBIX Kypcax.

Apudmernka 1puszBaHa CHOCOOCTBOBATH MNPHOOPETEHHIO  MPAKTHUYECKHX
HaBBIKOB, HEOOXOJMMBIX JJIsi TOBCEIHEBHOM XW3HU. OHa CIyXUT 0azou st
BCETO0 JajJbHEWIIEro W3Y4YEHUs MATEMAaTHKH, CIHOCOOCTBYET JIOTHYECKOMY
pa3BUTHIO U (POPMHUPOBAHUIO YMEHHUS MOJIb30BATHCS AIITOPUTMAMH.

AJire0pa HaneneHa Ha popMHpPOBaHUE MAaTEMAaTHYECKOIO anmapara JJisd peuieHus
3a/1a4 U3

MaTeMaTHKH, CMEXHBIX MPEIMETOB, OKpYXarouleil peasbHOCTU. SI3bIK anreOpbl
IIOAYEPKUBACT  3HAYEHUE  MATEMAaTUKH  Kak  sA3bIKa Ui IIOCTPOCHUSA
MaTeMaTHYECKUX MOJEIIEH, ITPOLIECCOB U

sBJIEHUN pearabHOro Mupa. OIHOM M3 OCHOBHBIX 3aJady H3Y4YEHHs aireOpbl
ABJISIETCS PA3BUTHE

QITOPUTMHYECKOTO MBILUIEHHS, HEOOXOMMOTO, B YaCTHOCTH, JJI1 OCBOEHUS Kypca
MHQOpPMATUKA ;  OBJIAJICHUE  HABBIKAMU  JIEAYKTUBHBIX  PACCYKJEHUHU.
[IpeoOpa3zoBaHre CUMBOJIMYECKUX (OPM BHOCHUT CBOM crielU(pUYECKUl BKJIaa B
pa3BUTHE BOOOPaXKEHMsI, CHOCOOHOCTEM K MaTeMaTHUYeCKOMY TBOpYecTBY. [Ipyroii
BOKHOM 3ajauedl H3ydeHHs] anreOpbl SBJISETCS MOJYyYEHHUE UIKOJIbHUKAMU
KOHKPETHBIX 3HAHUU 0 (YHKUMSIX KaK BaKHEWILEH MaTeMaTUYECKOW MOJIENH ISt
ONMUCaHUS U HUCCJIENOBAHMS Pa3HOOOpa3HBIX MPOLECCOB (PaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, OJKCHOHEHIMAIBbHBIX , NEPUOJUYECKUX U  Ap.), A
(GbopMHUpOBaHUA Yy ydallUXCsl MPEICTaBICHUNA O pOJIM MaTeMaTUKH B Pa3BUTUHU
LUMBHJIM3ALMH U KYJBTYPBI.

I'eomerpussi — OAMH W3 BAXHEUIINX KOMIIOHEHTOB MaT€MaTHYE€CKOIO
oOpa3oBaHus, HEOOXOaUMAas JUTST TIPHOOPETeHHMS KOHKPETHBIX 3HAHUUA O
MPOCTPAHCTBE W TPAKTUYECKA 3HAUYMMBIX YMEHHA , (HOPMHUPOBAHHS S3bIKA

onmucaHus OOBEKTOB OKPYXAIOIIETO MHpa, IS Pa3BUTHS MPOCTPAHCTBEHHOIO
BOOOpXKEHUS W UHTYULHMH, MATEMAaTHYECKOW KYJIbTYpPBI, JIs ACTETUYECKOTO
BOCIIUTAHUsI yyamuxcs. V3yueHue TeoMeTpurM BHOCUT BKJIAJ B pa3BUTHE
JIOTUYECKOTO MBIIUICHHUS , B (POPMUPOBAHKE MOHATHS I0Ka3aTeNIbCTBA.

DJIeMEeHTbI JIOTMKH, KOMOMHATOPUKH, CTATUCTUKH U TEOPHH BePOSITHOCTEM
CTAaHOBSITCS ~ O0S3aTe€IbHBIM  KOMIIOHEHTOM  IIKOJBHOTO  00pa3oBaHus,
YCWJIMBAIOLIUM €ro MPUKIAJHOE 3HAaYeHUEe. ITOT Marepuan HeoOXOAUM, Mpexe



Bcero, s (opmupoBaHus — (YHKIHOHATBLHOW  TPAaMOTHOCTH  ,YMEHUU
BOCIIPMHUMATh U aHAIM3UPOBATh MH(OOPMAIIMIO, MPEICTABICHHYIO B Pa3IMYHBIX
dbopmax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX PEaJIbHBbIX 3aBUCUMOCTEH,
MPOU3BOJIUTh  IMPOCTEHIIIME  BEPOSITHOCTHBIE  pacyeThl. M3ydeHWe OCHOB
KOMOMHATOPUKH TIO3BOJIUT YYaIIEMYCsl OCYIIECTBIIITh PACCMOTPEHHE CIIydaes,
nepedop W MOACYET YMCia BApUAHTOB, B TOM YHCJIE B MPOCTEUIINX MPUKIATHBIX
3aJ1a4ax.
[Ipu M3y4eHNN CTATUCTUKU U TEOPUU BEPOSTHOCTEH 00O0TAIAIOTCS MIPEACTABICHUS
O COBpPEMEHHON KapTHHE MHUpAa M METOJaX €ro HCCiaeAoBaHUs, (GOPMHUPYETCS
MMOHMMAaHUE POJIU CTATUCTUKH KaK MCTOYHHKA COIMAIBHO 3HAYMMOUW MH(pOpManuu
Y 3aKJIQJIBIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO MBIIIJICHUSI.

Taxkum 00pa3oM, B X0/I€ OCBOSHUS COJCPKAHUS Kypca yJaruecs MoTydaroT
BO3MOKHOCT.

pPa3BUTh NPEJACTABICHUS O YWCIE W POJM BBIYMCICHUN B YEIIOBEUYECCKOMN
MIPaKTHKE;

chopMUPOBATh MPAKTUYCCKUE HABBIKM BBIMOJHECHHS YCTHBIX, ITUCHbMECHHBIX,
HHCTPYMEHTAJIbHBIX BBIYMCIICHUMN, PA3BUTh BEIYUCIUTEIBHYIO KYJIbTYPY;

OBJIQJICTh CHMBOJIMYECKHUM SI3BIKOM aJireOphbl, BBIpaOOTaTh (PopMasibHO-
OTIepaTHUBHBIE
anreOpanyeckue yMEHHUS M HAy4YUThCA TPUMEHATh HX K  PEIICHHUIO
MaTeMaTHYECKUX U
HeMaTeMaTU4YeCKUX 3a7a4;

WU3YYUTh CBOHCTBA W TpaduKA DdJICMEHTApHBIX (QYHKIHUNA, HAYIATHCS
HCIIO0IB30BaTh
byHKIHOHATBHO-TpAdUUECKUE TPEACTABIACHUS I ONUCAaHWUSA ¢  aHaiImu3a
pEeanbHbBIX 3aBUCUMOCTEM ;

Pa3BUTH MPOCTPAHCTBEHHBIC MPEICTABICHUS U H300pa3uTEIbHbIC YMEHHS,
OCBOUTHb OCHOBHBIC (aKThl M METOJBl TUIAHUMETPHH, MO3HAKOMHUTHCS C
MPOCTEUIIINMHU
MIPOCTPAHCTBEHHBIMH TEJIAMH M UX CBONCTBAMU;
MOJIYYHUTh MPEJCTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM
MHpPE U O
pa3sTUYHBIX CHOcO0aX WX H3y4YeHUs, 00 OCOOCHHOCTAX BBHIBOJOB M TMPOTHO30B,
HOCSIIHAX
BEPOSITHOCTHBIN XapaKkTep;

Pa3BUTh JIOTUYECKOE MBIIUICHHE M PEYb YMEHHUS JIOTHUYECKH OOOCHOBBLIBATH
CYXKIEHUS, TPOBOAWTH HECJIOKHBIE CHCTEMATH3aIlid, IMPUBOJIUTH TMPUMEPHI U
KOHTPIPHUMEPHI,

WCITOJIB30BaTh PA3JIMYHBIC S3BIKM MaTEMaTHKH(CIIOBECHBIH, CHMBOJUYCCKHUH,
rpaduaeckuii) nis
WJUTIOCTPAINN, MHTEPIPETAINH, aPTYMEHTAIIUN U J0Ka3aTeIhCTBA;

chopMHUpOBaTh MpEACTaBICHUS 00 H3y4aeMbIX TMOHATHUAX W METOJaX Kak
Ba)KHEHIIINX
CpeIICTBaX MAaTEMaTUYECKOTO MOICIIUPOBAHUS PEATBHBIX MPOIIECCOB U SIBJICHUM.

Ienu



V3y4yeHne MaTeMaTHKH Ha CTYIICHH OCHOBHOTO OOIIeTro 00pa30BaHUs HAIPaBICHO
Ha
JOCTHKCHHE CIICTYIONINX IEJICH:

* OBJIaJIEHHE CHCTEMOW MATEeMAaTUYECKUX 3HAHWUW M YMEHUH, HEOOXOIUMBIX
TUTST
NIPUMEHEHHUS B IPAKTHYECKOH JIeITeITbHOCTH,

U3YYCHUS CMEXHBIX TUCITUTUINH, TIPOJIOKEHUST 00pa30BaHMs;

* HHTE/UIEKTyaJlbHOe pa3BUTHe, (OPMUPOBAHHWE KAYeCTB JIMYHOCTH,
HEOOXOMMBIX YEJIOBEKY JUISl ITOJTHOIEHHOW »XU3HW B COBPEMEHHOM OOIIECTBE,
CBOMCTBCHHBIX MAaTEMaTHYCCKOW JCSATCIBHOCTH : SICHOCTH M TOYHOCTH MBICIIH,
KPUTHUYIHOCTH MBIIIUICHUS, WHTYUIIUH, JIOTHYSCKOTO MBIIIICHUS , 3JIEMCHTOB
AITOPUTMHUYECKON KYJIBTYPBI, POCTPAHCTBEHHBIX MPEICTaBICHHUNA ,CIIOCOOHOCTH
K IPEOIOJICHUIO TPYTHOCTEN

* (GopmMupoBaHuEe TpEACTaBICHUNA 00 HIEAX W METOJAaX MaTEeMaTHKH Kak
YHHBEPCATBHOTO S3bIKa HAYKH M TEXHUKH, CPEICTBA MOJCIUPOBAHUS SBIICHUN U
IPOLIECCOB

* BOCMIUTaHHE KYJIbTYPhI TUIHOCTH, OTHOIIICHHUS K MaTeMaTHKe KaK
U OOIICUYEIOBEYCCKOW KYNbTYphl, HWIrparoIield ocoO0ylo poidb B K YacTd
OOIIIECTBEHHOM Pa3BUTHUH,
MOHMMAaHNE 3HAYMMOCTH MaTEeMAaTHKH JIJIsl HAYYHO- TEXHUYIECKOTO IIporpecca.



Ili1anupyemMbie pe3yJibTAaThl H3Y4YEeHUS KypCca MATEMATHKA.

N3ydyeHue MareMaThKu HaIlpaBJICHO Ha JIOCTHIKEHHE OOyJarolUMHUCS
JINMYHOCTHBIX, MeTanpeIMETHBIX (peryJISITUBHBIX, MMO3HABATEIBLHBIX "
KOMMYHHUKATHUBHBIX) U MPEIMETHBIX PE3YIHTATOB.

JIMYHOCTHDBIE:

- (opmupoBaHME OTBETCTBEHHOTO OTHOILICHUS K YYEHHUIO, TOTOBHOCTH H
CIOCOOHOCTH OOYYaIOIIMXCSl K CaMOpPa3BUTHIO M CaMOOOpPa30BaHHIO HAa OCHOBE
MOTHBalMA K OOYYEHHMIO M ITO3HAHWIO, OCO3HAHHOMY BBIOOPY U MOCTPOEHUIO
JanbHENIe MHIUBUAYaIbHOU TPACKTOPHH 00pa3oBaHus Ha 6a3e OPUEHTUPOBKHU B
mMupe npodeccuil U nMpodecCuoHaNBHBIX MPEANOYTEHUN, C YUETOM YCTOMYUBBIX
MO3HABATENILHBIX UHTEPECOB, a TaK)Ke Ha OCHOBE ()OPMHUPOBAHUS YBAKUTEIHHOTO
OTHOILICHHUS K TPYAY, Pa3BUTHUSA OIbITA YYaCTHUS B COLUAIIBHO 3HAUHUMOM TPY/IE;

- (popmMHpoOBaHUE LIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOILLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAayKu U OOIIECTBEHHOW TMPAKTUKHU, YUUTHIBAIOIIETO
COLIMAJIbHOE, KYJIbTYPHOE, I3bIKOBOE MHOIO00pa3ne COBPEMEHHOTO MHPA;

- (OopMHUPOBAHHE OCO3HAHHOIO, YB@KHUTEIBHOTO M  JIOOPOXKEIATEIBHOTO
OTHOUIEHUSI K JPYIOMY 4YEJIOBEKy, €r0 MHEHHWI, MHPOBO33PEHHUIO, KYJBTYpE,
IPAKJAHCKOW MO3ULMU; FOTOBHOCTU M CIOCOOHOCTH BECTH IUANOr C JPYTUMHU
JIIOJIbMU U JOCTUTAaTh B HEM B3aUMOIIOHUMAaHUS,

- OCBOEHHUE COLMAIBHBIX HOPM, MpaBUJl MOBEIEHHUS, POJeH U (POpM COLMATBHON
XKU3HM B Tpynmax U cooOllecTBax, BKJIOYAas B3pPOCIbIE M COLMAIbHbBIC
COO0IIeCTBA; y4acTHE B IIKOJIBHOM CaMOYIPABJIEHUU M OOILIECTBEHHOM JKU3HU B
npenaesiax BO3PACTHBIX KOMIETEHIMI C YYETOM PErMOHAaJbHBIX, , COUMAIBHBIX U
DKOHOMHYECKHX OCOOEHHOCTEI;

- pa3BUTHE MOPAIBHOIO CO3HAHUS U KOMIETEHTHOCTH B PELICHHH MOPAIbHBIX
po0JIeM Ha OCHOBE JINYHOCTHOTO BBIOOpA, (hOpMUPOBaHHE HPABCTBEHHBIX YYBCTB
YU HPaBCTBEHHOI'O IIOBEJICHUS, OCO3HAHHOTO W OTBETCTBEHHOI'O OTHOILIECHHS K
COOCTBEHHBIM TMOCTYIIKaM;

- (opmMupoBaHME KOMMYHHKATUBHOM KOMIIETEHTHOCTH B  OOIICHUH W
COTPYIHHYECTBE CO CBEPCTHUKAMHM, AETbMHU CTApUIEr0 M MIIAJIIErO BO3pacTa,
B3POCIILIMU B TIpollecce 00pa30BaTeNIbHOM, OOIIECTBEHHO IMOJe3HOM, y4eOHO-
MCCJIEI0BATENbCKOW, TBOPUECKON U JPYTUX BUIOB JEATEIBHOCTH;

- opMUpOBaHUE IIEHHOCTH 37I0POBOT0 M 0€30MacHOTO 00pa3a KU3HHU;

- (opMHpOBaHME OCHOB 3KOJIOTMUYECKOM  KYJIbTYpbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YpPOBHIO  DKOJIOTMYECKOTO  MBIIUICHUS, pa3BUTHE  OIbITa
OPUEHTUPOBAHHON pPe(IEKCUBHO-OIICHOYHOW W TPAKTUYECKON NESITEIHbHOCTH B
YKU3HEHHBIX CUTYaIUsIX;

-YyMEHHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIHM B YCTHOW M NMUCbMEHHOMN
peuyr, NMOHUMATh CMBICI TOCTaBJIECHHOM 3aJadM, BBICTPAaUBaTh AapryMEHTAIMIO,
MPUBOJUTH MPUMEPHI U KOHTP MIPUMEPHI;

-IepBOHAYAJIbHOE TIPEJCTABICHHE O MaTeMaTHUYecKoil Hayke Kak cdepe
YeJIOBEYECKON NIeATENbHOCTH, 00 3Tamax e€ pa3BUTHUSA 3HAUMMOCTH AJI Pa3BUTHUSA
LIMBWIN3ALNH;



-KPUTUYHOCTh MBILIUICHUS, YMEHHE paclo3HaBaTh JIOTUYECKHM HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTINYATH TUIIOTE3Y OT (PaKTa;

-KPEaTUBHOCTh MBIIUICHUS, WHUIMATUBBI, HAXOIYMBOCTH, AKTHUBHOCTb IIPH
penieHnu apumMeTHIecKux 3a1ay;

-yMEHHUE KOHTPOJIUPOBATh TIPOLECC U Ppe3ysbTaT ydyeOHON MaTeMaTH4eCKO
NEesTEeIbHOCTH;

-(popMUpOBaHUE CIIOCOOHOCTH K SMOIMOHAIBHOMY BOCHPUSITHIO MATEMATUYECKUX
O00BEKTOB, 3a/1a4, pEIICHUH, pacCy>KICHHIA;

- HE3aBUCHUMOCTh ¥ KPUTUYHOCTD MBIIIUICHUS;

-BOJISl 1 HACTOMYMBOCTH B IOCTHXKEHUH IIEITH.

MertanpenmerHble:

-yMEHHE CaMOCTOSATEIBHO IUIAHUPOBATh aJbTEPHATHUBHBIC MYTH JOCTHUKCHHUS
1esneil, OCO3HaHHO BbIOMpAaTh Haubosaee HPDHEKTUBHBIE CHOCOOBI PpEIIECHUs
y4€OHBIX U IM03HABATEIbHBIX 33/1a4;

YMEHHME OCYIIECTBISATh KOHTPOJb IO PE3ylbTaTy U IO CIHOCOOY JEHCTBUS Ha
YPOBHE MPOU3BOJIBHOIO BHUMAHUS U BHOCUTh HEOOXOAUMBIE KOPPEKTUBBL
-yMEHHUE aJIeKBaTHO OLIEHUMBATh NPAaBUJIBHOCTh WJIM OIIMOOYHOCTH BBIIOJHEHHUS
yueOHOU 3a1aun, €€ OOBEKTUBHYIO TPYJHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHus;

-OCO3HAHHOE BJIAJICHUE JIOTMUYECKUMU JIUCTBUSMHU OIpPENEICHUs] TOHATUH,
0000IlIEHNs,  YCTAHOBJIEHMS  AHAJOIMH,  KiIaccM(UKAIMM  HA  OCHOBE
CaMOCTOSITETFHOTO BBIOOpA OCHOBAHUI M KPUTEPHUEB, YCTAHOBICHUS POTOBUIIOBBIX
CBsI3€i;

-yMEHHUE yCTaHaBIMBATh MPUYUHHO-CIEACTBCHHBIE CBS3H; CTPOUTH JIOTHYECKOE
paccykaeHue, YMO3aKIoueHHe (MHIYKTUBHOE, ACAYKTHBHOE W IO aHAJIOTUHU) U
BBIBO/IBI,

-yMEHHUE CO3/1aBaTh, MPUMEHATh U NPeoOpa3oBbIBaTh 3HAKOBO- CHMBOJIMYECKHE
CpEICTBa, MOJEIIM U CXEMBI JUIsl peIlIeHUs] yYeOHBIX U MMO3HABATENIbHBIX 33]1a4;
-yMEHHUE OPraHU30BbIBATh YU€OHOE COTPYAHNYECTBO U COBMECTHYIO JIE€ATEIbHOCTh
C yUYUTEIEeM M CBEPCTHUKAMH: ONPENENATh 1N, pacrnpeiesieHue (QpyHKUUd u
poJiell YYaCTHHKOB, --B3aMMOJICHCTBHE M OOIIME CHOCOOBI pPabOThI; YMEHHE
paboTaTh B TpyIIe: HaXOAUTh OOIIee pelieHne W pa3pemars KOH(MIUKTHI Ha
OCHOBE COTJIaCOBAaHMS TMO3MLIMA M Y4E€Ta HMHTEPECOB; -CIIyIIaTh MapTHEPA;
dbopMynIupoBaTh, ApTyMEHTHPOBATh U OTCTAUBATh CBOE MHEHHUE;
-chOpMUPOBAHHOCTh Yy4e€OHOW U OOIIENOIb30BATEIBLCKON KOMIIETEHTHOCTH B
00J1acTH UCTIONB30BaHUsI NHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
-IepBOHAYAJIbHBIC TPEACTABICHUS 00 HICSIX M O METOJaX MaTeMaTHUKU Kak 00
YHHUBEPCAJTHLHOM SI3bIKE€ HAYKH W TEXHUKH, O CPEICTBE MOJCIUPOBAHUS SBICHUHN U
MPOILIECCOB;

-yMEHHUE BUAETh MAaTEMaTHYECKYIO 3a7auy B KOHTEKCTE MPOOJIEMHOM CUTyaluu B
JIPYTUX AUCUUIUIMHAX, B OKPY’KaIOILIEH KU3HH;

-yMEHHUE HAaXOIUTh B Pa3IMYHBIX MCTOYHHUKAX HHPOPMAINIO, HEOOXOIUMYIO IS
pellieHusT MaTeMaTHYeCKUX MpoOJieM, W TPEICTaBIsATh €€ B TMOHATHON (opme;
OPUHUMATh pEIIeHWE B YCIOBUSAX HEMOJHOW U U30BITOYHON, TOYHOM U
BEPOATHOCTHON MH(POPMAIINH;



-yMEHUE TMOHMMAaTh M UCIOJb30BaTh MATEMATUUYECKUE CPEJICTBA HArJSIHOCTH
(pUCyHKH, YepTeXHu, CXEeMbl U Jp.) s WUIIOCTpallii, HWHTEpIpEeTaIuH,
apryMeHTaIuy;

-YyMEHUE BBIJIBUTATh THUIOTE3bl TNPHU PEUICHWU YYEeOHBIX 3a7a4 M TMOHHUMATH
HEO0OXOIUMOCTb UX MPOBEPKU;

-YyMEHUE TPUMEHSTh HHAYKTHBHBIE M JI€IYKTUBHBIE CIIOCOOBI PACCYXJICHUH,
BUJICTh PA3JIMYHbIC CTPATETUN PEIICHUS 3a/1a4;

-IOHUMAHUE CYIIHOCTH aITOPUTMUUYECKUX MPEANUCAHUN U YMEHUE JIEHCTBOBATh B
COOTBETCTBHHU C MPEAJIOKEHHBIM aJITOPUTMOM;

-YyMEHHUE CAMOCTOSITEIbHO CTAaBUTh 1I€JIU, BRIOMPATh U CO3/1aBaTh aJTOPUTMBI JJIs
pelieHrs y4eOHbIX MaTEMATUUECKUX POOIeM;

-yMEHHUE IUJIAHUPOBAaTh U OCYIIECTBIATH JI€SITEIBHOCTh, HAIMpPaBICHHYIO Ha
pelIeHue 3a7a4 UCCIeA0BaTEeIbCKOrO Xapakrepa.

IIpeameTHbIe pe3yjbTAThI H3YYEHUS NMPEAMETHOH 00J1aCTH

"MaremaTuka "
MaremaTuka. Auareopa. I'eomerpusi.
1) ¢dopmupoBanmue MpeACTaBICHU O MaTeMaTHKEe KaKk O METOJAE IO3HaHUs
JEHCTBUTENLHOCTH, MO3BOJISIFOIIEM OIMCHIBATh M M3y4aTh PEAbHBIC MPOIECCH U
SIBJICHUSL:
OCO3HAHME POJIM MAaTEeMAaTHKHU B pa3Butuu Poccun n mupa;
BO3MOXXHOCTh TMPUBECTU HPUMEPHl W3 OTEUYECTBEHHOM M BCEMHPHOW HCTOpUU
MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB;
2) pasBuTHE YyMEHUW paboTaTh ¢ Yy4eOHBIM MaTEeMAaTHYECKUM TEKCTOM
(aHaIM3MpOBaTh, M3BIEKATh HEOOXOAMMYIO WH(OpPMAIMIO), TOYHO M TPAMOTHO
BBIp@XaTh CBOM MBICIH C TPUMEHEHHEM MAaTeMaTUYeCKOW TEPMHUHOJOTHH U
CUMBOJIMKHA,  TPOBOAWUTH  KIACCHU(HUKAIMU,  JIOTUYECKHE  OOOCHOBaHUS,
JI0Ka3aTeNbCTBA MAaTEMATHUECKUX YTBEP KICHUM:
-pelIeHne CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB Ha Bce apuMETHIECKHE NEHCTBUS;
NPUMEHEHHE Crocoba TOMCKa pemIeHusl 3aJadd, B KOTOPOM pacCyKIeHHE
CTPOUTCS OT YCJIOBHUSA K TPEOOBAHUIO WM OT TPEOOBaHUS K YCIOBHIO;
-COCTaBJICHHE IUIaHA pEIICHUS 3aJadyd, BBIJCICHHE OTallOB €€ peIleHus,
WHTEPIpPETAlds BBIYMCIUTEIBHBIX pE3yJbTaTOB B 3ajJade, HCCICIOBAHUE
MOJIYYCHHOTO PEIICHUS 3a/1a4u;
-HaXOKJICHHE TPOIEHTa OT YHCJIa, YUCJA MO TPOIEHTY OT HEro, HaXOXKIICHUS
MIPOIICHTHOTO OTHOIIEHUE JBYX YHCEI, HAXOXJICHHUS MPOIEHTHOTO CHIDKCHUS WU
MIPOIICHTHOTO TTOBBIIICHUSI BEJIMUMHBI;
-pelieHne JOrMuecKHX 3ajay;
3) pa3BuUTHE MPEACTABICHUN O YUCIIEC W YHCIOBBIX CHCTEMax OT HaTypaJbHBIX IO
JNEHCTBUTEIBLHBIX ~ YWCE; OBJAJCHHEC HABBIKAMH  YCTHBIX, MHChbMEHHBIX,
WHCTPYMEHTAIBHBIX BBIUYNCIICHUN:
-ONIEPUPOBAHNE TOHATUSAMU: HATYpPaJIbHOE YHCIIO, IEJI0€ YHUCIIO0, OOBIKHOBEHHAS
IpoOb, JecATUYHass JpoOb, CMEIIAHHOE YHWCJIO, pAIlHOHATBHOE YHCIIO,
UppaIMOHATILHOE YHCIIO;
UCTIONIb30BaHUE CBOWCTBA YHCEN M 3aKOHOB apH(PMETHUECKUX OMepanuid C



YUCJIAMU TPU BBINOJIHEHUH BBIYMCIICHUIT;

-MCIIOJIb30BAHUE MPU3HAKOB JeauMocTd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU
BBIYKCIICHUN U PEIICHUH 3a/1a4;

-BBITMOJTHEHUE OKPYTJICHHSI YUCETT B COOTBETCTBUM C NMPABUIIAMU;

-CpaBHEHHE YHMCETl.

-OLICHUBaHUE 3HAYEHUS KBaIPATHOTO KOPHSI U3 MOJIOKUTEIBHOTO LIEJIOT0 YHUCTIa;

4) oBNaJeHHWE CHUMBOJIbHBIM SI3bIKOM  aireOphl, MpUEMaMH BBINOJHEHUS
TOXJIECTBEHHBIX NPEOOPa30BaHUN BBIPAKECHUM, PEIICHHUS YPAaBHEHUH, CHUCTEM
YpaBHEHUI, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUS MOJICIIUPOBATH PEaJIbHbBIC
CUTyalldd Ha S3bIKE aireOpbl, MCCIEAOBaTh IOCTPOCHHBIE MOJAEIH C
MCIIOJIL30BaHUEM annapara alireOpbl, UHTEPIPETUPOBATH MOJYYCHHBIN pe3ybTarT:
-BBINIOJIHEHUE HECJIOKHBIX MPeoOpa30BaHuM ISl BHIYUCICHUS 3HAYCHUM YHCIIOBBIX
BBIPQKEHUN, COJEPXKAIMX CTENEHU C HATypaJIbHBIM TOKa3aTeyieM, CTENEHU C
LEJIBIM OTPULIATENBHBIM MTOKA3aTEIEM;

-BBIMIOJTHEHUE HECIOXKHBIX MPeoOpa3oBaHUN IEJIbIX, JAPOOHO palMOHAIBHBIX
BBIDOKEHU M BBIPAKEHUM C KBAJAPATHBIMU KOPHSIMHU; PpaCKpbIBaTb CKOOKH,
NPUBOJUTH TOJOOHBIE ClIaraeMble, HCIOIb30BaTh (HOPMYJIBI  COKPAIEHHOTO
YMHOXEHUS,

-pEllIeHHE JIMHEWHBIX W KBAJIPATHBIX YPaBHEHWII U HEPABEHCTB, YPAaBHEHUU U
HEPABEHCTB CBOISALIMXCS K JIMHEHMHBIM WM KBaJApPATHBIM, CUCTEM YpPAaBHEHHUU U
HEPABEHCTB, M300pa)KEHHE PEIICHUN HEPaBEHCTB U HMX CHCTEM Ha YHCIOBOMU
IPSAMOM;

5) oBiageHue CUCTEMON (YHKIIMOHAIBHBIX TMOHATUM, pa3BUTUE YMEHHS
UCIIOJB30BaTh  (PYHKIMOHAIBHO-TpadUuecKue TMPEACTABICHUS JJIsl PEHICHUS
pa3IMUHBIX MaTEMAaTHMYECKUX 3ajad, JJIsl ONHCaHUsS U aHallu3a peajlbHBIX
3aBUCHUMOCTEM:

OMpEICJICHUE TMOJ0KEHUSI TOUYKU IO €€ KOOpAMHATaM, KOOPAMHATHI TOYKH IO €€
MOJIOKEHHIO Ha MJIOCKOCTH;

-HaXOJICHHUE 10 TpaduKy 3HaYeHUN QyHKIUHA, 00JIaCTH OMpEIeTICHUsI, MHOKECTBA
3HAUCHUU, HyJeW (YHKIMH, MPOMEKYTKOB 3HAKOIOCTOSHCTBA, MPOMEKYTKOB
BO3pacTaHus U yObIBaHUSI, HAUOOJIBIIIETO U HAMMEHBIIIETO 3HAYCHUS (QYHKITNU;
-MoCTpoeHHEe rpaduka TUHEHHON 1 KBaPaTHIHON (yHKIINIA;

-OlepupOBaHre Ha 0a30BOM YpPOBHE TMOHATHUSMH: TOCJIEIOBATEIBHOCTD,
apupMeTHIeCKas MPOrpPecCcusi, FTCOMETPUIECKast MPOTPECCHsL;

-MCMOJb30BAHUE CBOMCTB JMHEHHOM M KBaJIpaTUYHOW (PYHKIMI U uX rpadukoB
MIPU PEIICHUU 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB;

6) OoBJaJicHUE TEOMETPUUECKUM SI3BIKOM; Pa3BUTHE YMEHHS MCIOJIb30BaTh €ro JjIs
OMHUCAHUS TPEAMETOB OKPYXKAIOIIETO0 MHpa; pPa3BUTHE MNPOCTPAHCTBEHHBIX
MpEACTAaBICHUM, HW300pa3UTENIbHBIX  YMEHHMM, HABBIKOB  T'€OMETPUYECKUX
ITOCTPOCHUI:

-ONEpUPOBAHNE TOHATUSAMU: (UTypa, TOYKA, OTPE30K, MpsMas, Jyd, JOMaHas,
yIrOoJl, MHOTOYTOJbHUK, TPEYTOJbHHUK M YETHIPEXYTOJbHUK, MNPSIMOYTOJbHUK U
KBaJpaT, OKPY>XKHOCTb WM Kpyr, MPSMOYTOJbHBIA Napajuiefienumnen, KyO, map;
M300paKEHNE N3y4aeMbIX (PUTYpP OT PYKH U C TIOMOIIBIO JIMHEWKHU U IIUPKYJIS;
-BBINIOJIHCHUE HW3MEPEHUsl [IJIMH, PACCTOSHUW, BEJIMYHMH YIJIOB C MOMOUIBIO



WHCTPYMEHTOB U1l U3MEPEHUN JUIMH U YTJIOB;

7) hbopMupoBaHHE CUCTEMAaTUYECKUX 3HAHUM O IJIOCKUX (DUrypax U UX CBOMICTBaX,
IIPEACTABICHUM O NPOCTEHIIMX IPOCTPAHCTBEHHBIX TEJAX; Pa3BUTHE YMEHUUI
MOJCIIMPOBAaHUS PEANbHBIX CUTyalldil Ha A3BIKE T'€OMETPUHU, HCCIEAOBAHUSA
IIOCTPOEHHOM MOJENIN C HCIIOJIb30BAHUEM T'€OMETPUYECKUX IOHATHUH U TEOpEM,
anmnapara anreOpbl, pelIeHUs] TEOMETPUUECKUX U IPAKTUYECKUX 3a/1a4:
-ollepupoBaHre Ha 0a30BOM YpPOBHE TIOHATUSMHU: PaBEHCTBO  (uryp,
[apajuIeIbBHOCTh M NEPHEHIAUKYJSAPHOCTh IMPAMBIX, YIJbl MEXIAY HPSIMBIMU,
NIEPIICHINKYJIAP, HAKIOHHAS, IPOCKIINS;

IIPOBEJCHNE TOKA3ATEIbCTB B TEOMETPUH;

-OlepUpOBaHNEe Ha 0a30BOM YpOBHE MOHATHUSIMH: BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BEACHUE BEKTOPA HA YHCIIO, KOOPIUHATHI HA TUIOCKOCTH;

-pelIeHue 3a/1a4 Ha HaX0K/ICHHE T€OMETPUUECKUX BEIUYMH (JIJIMHA U PACCTOSIHUE,
BEJIMYMHA YIJIa, TUIOIIA/b) 0 00pa3laM WK alropuTMam;

8) oOBmageHUWE MOPOCTEHIIMMHU  croco0aMu  MpPENCTaBICHMs W aHaIWU3a
CTATUCTUYECKUX JIaHHBIX; (OPMUPOBAHME MPEACTABICHUN O CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B PEAJbHOM MHPE M O Pa3IUYHBIX CIOCO0AaX UX HU3YUYEHHs, O
IIPOCTEHIINX  BEPOATHOCTHBIX  MOJEIAX;  PpPa3sBUTHE  YMEHMH  WU3BJIEKATh
uHpOpMaIlMIO, MPEJICTaBICHHYI0O B TalnMlax, Ha Juarpammax, rpadukax,
ONMUCBHIBATh W AHAJIMU3UPOBATH MACCUBBI YMCIIOBBIX JAaHHBIX C IIOMOILBIO
NOAXOJAIINX  CTATUCTUYECKUX  XAPAKTEPUCTUK, HCIIOIB30BaTh IMOHUMAaHUE
BEPOSITHOCTHBIX CBOMCTB OKPYXAOIIUX SIBICHUN MIPU MIPUHATHU PELLICHUIN:
-popMUpOBaHME  TPEACTABICHUS O  CTAaTUCTUYECKUX  XapaKTEPUCTHUKAX,
BEPOSITHOCTH CITy4aHOTO COOBITHS;

-peleHue NpocTenmx KOMOMHATOPHBIX 33/1aY;

-OIpEAEIICHNE OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;
-OLIEHUBAHUE U BHIYMCIICHUE BEPOSITHOCTU COOBITUS B IPOCTEHIIINX CITydasx;
HaJIM4yue MPEIACTABICHUSA O POJIA MPAKTUYECKU IAOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITUH, O POJIM 3aKOHA OOJIBIIMX YHCET B MACCOBBIX SIBJICHUSX;

-YyMEHHUE CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, I1OJyYCHHBIEC B
IIPOLIECCE PELICHUS NTPUKIIAHON 3aa4U, U3YYEHUS PEaJIbHOIO SIBJICHNUS,

9) pa3BuTHME YMEHUI NPHUMEHATh U3yYEHHBIE MOHATHUS, PE3YyIbTaThl, METObI JUIS
pelmeHns 3a1ad NPAKTUYECKOro XapakTepa W 3a4ad M3 CMEKHBIX IHUCLUIUIMH C
UCIIOJIb30BAaHUEM MpPU HEOOXOJIMMOCTH CIPABOYHBIX MAaTepUajoB, KOMIBIOTEpA,
MOJIb30BAThCS OUEHKOW M MPUKUJIKOW MPU MPAKTUYECKUX pacyeTax:
-pacrno3HaBaHUE BEPHBIX U HEBEPHBIX BbICKA3bIBAHUI;

-OLICHUBAHME PE3YJIbTATOB BEIYMCIIEHUH MIPU PELIEHUH MTPAKTUYECKUX 3a/1a4;
-BBINIOJIHCHUE CPAaBHEHUS YMCEN B PEAIbHBIX CUTYalHsIX;

-MCIIOJIb30BAHUE YHUCJIOBBIX BBIPAKCHUN MPU PELICHUM NPAKTHYECKUX 3adad M
3a]a4 U3 IpYrux y4eOHbIX MMPEIMETOB;

-pelieHre MPakTHUeCKUX 3aa4 ¢ MPUMEHEHUEM MPOCTEUIINX CBOMCTB QUTyp;
-BBIIIOJIHEHUE  IPOCTEHMINMX IIOCTPOEHUM M HW3MEPEHMH Ha  MECTHOCTH,
HEOOXOMMBIX B peabHOM KU3HH;



BeinyckHMK HaydyuTces B 5-6 kiaccax (sl MCIOJIb30BAHUS B NOBCEAHEBHOM
JKM3HM M o0ecrne4yeHHs] BO3MOKHOCTH YCIIEIIHOT0 NMPOJO0JIKEeHUs1 00Pa30BaHus
Ha 02a30BOM YpOBHe)

Yuciaa

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU:

-HaTypaJbHOE YHCIIO, II€JI0€ YKCIIO, OOBIKHOBEHHAs ApOoOb, NecATHYHAas IpoOb,
CMEILIAHHOE YUCJI0, PAllMOHAIIBHOE YUCJIO;

-MCIIOJIb30BATh CBOVMCTBA YMCEN U IIPABWJIA ACHUCTBUM C PallMOHAIbHBIMU YUCIaAMHU
IIPU BBIITOJIHEHUY BBIYMCIICHUN;

-UCIOJIb30BaTh MPHU3HAKU JenuMoctd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH
BBIYMCJICHUN U PELIEHUN HECJIOKHBIX 3a7a4;

-BBINIOJIHATH OKPYTJIEHHE PALMOHAIBHBIX YUCEN B COOTBETCTBUH C IIPABUJIAMHY;
-CpPaBHUBATh PALIMOHAIBHBIE YHCIIA.

B noBceaHEeBHOM KU3HU M NIPU U3YYEHHH APYTrUX NPEAMETOB:

-OLICHUBATh PE3YyJIbTaThl BBIYMCICHUI PH PELICHUH PAKTUYECKUX 3a/1a4;
-BBINOJIHATH CPABHEHUE YKCEIl B PEAIBHBIX CUTYaLHsX;

-COCTAaBJIATh YMCJIOBBIE BBIPAKEHUS IIPU PEIICHUH MPAKTUYECKUX 3a7a4 U 3a7a4 U3
JIPYTUX Y4EOHBIX NIPEIMETOB

YpaBHeHUS U HEPABEHCTBA

OmnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU:

-paBEHCTBO, YUCIOBOE PABEHCTBO;

-ypaBHEHUE, KOPEHb YPAaBHEHUS, PELLICHUE YPABHEHHUS,

-HEPABEHCTBA.

CrarucTHKa M TEOpHs BEPOATHOCTEM

-IIpencraBnsaTh JaHHbIE B BUAE TAOIMUL, TUArPAMM,

-4UTaTh UH(POPMALUIO, TPEACTABICHHYIO B BUE TaOIUIbI, TUATPAMMBI.
TexcroBbIe 3a1a4u

-PemiaTe Hecl0XHBIE CIOKETHBIE 3a7]aul Pa3HbIX TUIIOB Ha Bce apudmernyeckue
JICUCTBUS,

-CTPOUTH MOJIENIb YCIIOBUA 3a7a4d (B BUJIE TaOJHUIIbI, CXEMbI, PUCYHKA), B KOTOPOH
JlaHbl 3HAYEHMsS JABYX M3 TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C LEIBIO IOHMCKA
peleHns 3a1a4u;

-OCYIIECTBJIATh CIOCO0 TMOKMCKA pELIEHUS 3aJadyd, B KOTOPOM PpacCyKICHHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBaHUS K YCIOBHIO;

-COCTaBJIAATh IJIAaH PEUICHUS 3aa4H;

-BBIACIISITH ATAlbl PELICHUS 3a/1a4U;

-UHTEPIPETUPOBATh BBIYMCIUTEIBHBIE PE3YJbTAaThl B 3aJaye, MCCIEN0BaTh
MOJIYYEHHOE PENIEHUE 3a/1a4H;

-3HaTh pa3jIMuMe CKOpPOCTEeW O0BEKTa B CTOSIUEH BOJIE, MPOTUB TEYEHHUS U IIO
TEYEHHIO PEKH;

-peuarh 3a1a4M Ha HaXO0KICHUE YACTH YHCJIA U YNCJIIA IO €r0 YacCTH;

-pemiath 3a7aud pa3HbIX TUIOB (Ha paldoOTy, HA TMOKYNKH, Ha JBU)KCHHUE),
CBA3BIBAIOLIUX TPU BEJIMYMHBI, BBIACIATh 3TU BEJIUYMHBI U OTHOLICHUS MEXIY
HUMU;

-HaXOJWUTbh MPOLEHT OT YUCJIA, YUCIIO IO IIPOLEHTY OT HETO, HAXOAUTH IIPOLIEHTHOE



OTHOILIEHHE JBYX 4YHUCEJ, HAaXOAUTh MPOLEHTHOE CHUXEHUE WIM MPOIEHTHOE
MOBBIIIEHUE BEJINYMHBIL;

-pelIaTh HECIOKHBIE JJOTUUECKUE 3a/1a4d METOJIOM PACCyKICHUM.

B noBcegHeBHOI KU3HU M NIPU U3Y4YEHHH APYTUX NPEIMETOB:

BBIJIBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPEAEIBbHBIX 3HAYCHUSIX UCKOMBIX BEJIMYUH B
3a/1aue (1neaaTh IPUKHUIKY)

Harasignas reomerpus

I'eomeTpuueckue purypsl

OnepupoBath Ha 0a30BOM YpPOBHE MOHATUSIMU: (pUTypa, TOUKA, OTPE3OK, MpsAmMasi,
Jqy4d, JIOMaHasi, YroJl, MHOTOYIOJIbHHK, TPEYrOoJbHUK U YEThIPEXYrOJIbHUK,
NpSIMOYTOJIBHUK W KBaJpaT, OKPYKHOCTb M  KpYyr, MPSIMOYTOJbHBIN
napajenenunen, kyo, map. M3o0paxaTe uzydaemble (UIYpbl OT PYKH H C
MTOMOIIIBIO IMHEUKHU U TUPKYJISL.

B moBceaqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX NMPEAMETOB:

peraTh NpakTUYECKUE 3a]]a4l C MPUMEHEHUEM MPOCTEHIIINX CBONCTB HUryp.
N3mepeHnusi 1 BIYMCJICHUS

-BBINIOJIHATh M3MEPEHUE [JINH, PACCTOSHUM, BEIWYUH YIJOB, C TOMOIIBIO
WHCTPYMEHTOB [IJIs1 U3MEPEHUN JIJINH U YTJIOB;

-BBIUHCIISITh IJIOMIAIA IPSAMOYTOJIbBHUKOB.

B nmoBcegqHeBHOM KU3HU U NPU U3Y4YEHHH IAPYTUX NPEIMETOB:

BBIYUCIISITh PACCTOSIHUS HAa MECTHOCTH B CTaHAAPTHBIX CHUTYalMSX, IUJIOMIAIN
MPSIMOYTOJILHUKOB;

BBITIOJTHATH MPOCTEUIIINE MOCTPOEHUS U U3MEPEHUsI Ha MECTHOCTH, HEOOXOIUMbIC
B PEAIbHOM KU3HHU.

HUcTropust MaTeMaTuKH

-OMKCHIBATh OTJICJIbHBIC BBIJAIOIIUECS PE3YyJIbTAaThl, IOJYYECHHbBIE B XOJI€ Pa3BUTHUS
MaTeMaTUKH KaK HayKu;

-3HaThb MPUMEPHl MATEMATUYECKUX OTKPHITUA M KX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH.

BhInyCKHMK TMOJYYHT BO3MOXKHOCTH HAYYMThCA B 5-6 kiaaccax (aas
o0ecreyeHNs] BO3MOKHOCTH YCHEIIHOTO TMPOJAOJ/LKEHHsI 00pa3oBaHMsl Ha
0a30BOM M yri1y0JI€HHOM YPOBHSIX)

Yucaa

-Onepupogams NOHAMUAMU: HAMYPATLHOE YUCTLO, MHOINCECBO HAMYPATbHLIX
yuces, yenoe Yucio, MHOXCeCmae0 Yeaslx yuces, 00bIKHOBEHHAsl OpoOb, 0eCAMUUHAS
0pobb, cMewanHoe 4YUClo, PAYUOHATbHOE YUCIO, MHOMCECME0 DPAYUOHALLHBIX
yucesl, 2eomempuiecKkas UHmepnpemayus HamypaibHulX, YeavlX, payuoOHAIbHbIX,
-NOHUMAMb U OOBACHAMb CMbLCI NOUYUOHHOU 3aNUCU HAMYPATLHO20 YUCLA,
-8LINOJIHAMb ~ GbLIYUCIIEHUA, 6 MOM UYucle C UCNOIb308AHUEM  NPUEMOS
PAYUOHANBHBIX BbIYUCTIEHUL, 0O0CHOBLIBAMb ANICOPUMMbL 8bINOIHEHUS OeUCMBULL,
-UCNONb306amb NpuzHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsbl u
npousseoeHusi uYucel Npu  BbINOJHEHUU BbIYUCIEHUU U peuwleHuu 3aoad,
000CHOBbIBAb NPUSHAKU OeNUMOCTIU,

-8bINOIHAMb OKPY2NeHUe PAYUOHATILHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
-YnoOpA00YUBAmMs YUCIAA, 3ANUCAHHbIE 8 6UOe OObIKHOGEHHBIX U OeCAMUYHBIX



opobeli;

-naxooumv HOI u HOK yucen u ucnonv»3o8ams ux npu peulenuu 3a0d, .
-0nepuposams NOHAMUEM MOOYIb UYUCId, 2eOMEeMPUYECKas UHMePnpemayusl
MOOYJISL HUCA.

B noBceHeBHOM KU3HHU M MTPH U3YYEHHHU APYTUX MPEIMETOB!

-NpUMEHAMb NPABUNLA NPUOTUNCEHHBIX BbIYUCICHUL NPU peuleHuu NPaKmudecKux
3a0ay U peuieHuU 3a0ay opyaux y4eOHblx npeomemos,

-8bINOJIHAMb CPABHEHUE Pe3VIbMAmMOos8 GbIYUCTEHUL NPU peuleHuy NPaKkmudecKux
3a0ay, 6 Mom -yucie NPUOTUNCEHHBIX BbIYUCTEHULL

-COCMABIAMb YUCTOBblE BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NpU peuleHuu
NPAKMUYECKUX 3a0a4 u 3a0ay u3 0py2ux y4eoHsix npeomenos.

YpaBHeHHs U HEPABEHCTBA

Onepuposams NOHAMUAMU: PABEHCMBO, YUCII080€ PABEHCNEO, YPAaBHeHUe, KOPEHb
VPasHeHUsl, peuleHue YPasHeHUsl, YUCI080e HEPABEHCMEBO.

CraTucTuKa U TeOPHUsl BEePOSITHOCTEM

-Onepuposams NOHAMUAMU: CMOLOUAMblE U KPY208ble OUASPAMMbL, MAOIUYbL
OAHHbBIX, CpedHee apughmemuieckoe,

-U361eKAmMb, UHGOpMAYUIO, NPEOCMABIIEHHYIO 8 MAOIUYAX, HA OUASDAMMAX,
-CcOCMagIsams madIuYysbl, CMpoOUms OUAZPAMMbL HA OCHOBE OAHHbIX.

B noBceHeBHOM KU3HHU ¥ TPH U3YYEHHHU APYTUX MPEIMETOB:

u3gnekamv,  UHMepnpemuposamsv U npeobpazosvieamv  UHGopmayuio,
NpeoCmasieHHyl0 8 Mabauyax u Ha OUazpammax, Ompadcarouyro C8oucmsea u
XapaxkmepucmuKu peaibHbiX NpoYecco8 U s18J1eHUll.

TexkcroBble 3agaun

-Pewwams npocmuvie u cnooicuvie 3a0auu pasHulX MUnos, a makdice 3a0ayu
NOBbILUEHHOU MPYOHOCMU,

-UCNONb308aMb PA3HbIE KPAMKUE 3aNUcU KaK MOOenu MeKCmo8 CI0MHCHbIX 3a0ay
07151 NOCMPOEHUsI NOUCKOBOU CXeMbl U peUeHUs 340ay;

-3HamMb U NPUMEHAmMb 00a Cnocoba NOUCKAa peuweHus 3a0a4 (om mpedosanus K
VCI08UIO U OM YCI08USL K MPebOB8AHUIO),

-MOOeNUPOBAMb PACCYHCOEHUs NPU HOUCKE peuleHUus 3a0ad ¢ NOMOuwblo 2pag-
cxembl,

-8bLO€/IAMb IMANbL PeULeHUsL 3a0aUU U COOEPHCAHUE KAHCO020 IMAna;
-UHMEPNPEeMUpPOBams  BbIUUCIUMENbHbIE PEe3YIbmamyvl 8 3adaye, UCC1e008amb
NOJYYeHHOoe peulerue 3a0a4u,

-aQHATU3UPOBAMb  BCEBOZMOIICHbIE CUMYAYUU B3AUMHO20 PACNONONCEHUS O08YX
00beKMo8 U USMEHeHUe UX XAPAKMEePUCMUK NPU COBMECHHOM  OBUICEHUU
(ckopocmb, 6pems, paccmosiHue) npu peuwieHuu 3a0ay Ha OBUdICEHUE 08YX
00beKmM0o8 KaK 8 00HOM, MAK U 8 NPOMUBONOIONCHBIX HANPABTIEHUSIX,
-UCCIe008aMb BCEBO3MONCHbIE CUMYAYUU NPU peuleHUul 3a0ay HA OBUdCEHUE NO
peKe, paccmampusams pasHvle CUCmeMbl Omcuema,

-peuiams pazsHooOpasHvle 3a0ayu «Ha Yacmuy,

-peuiams U 0O0CHOBbI6AMb CB0€ peuleHue 3a0a4 (8vl0ensams MAmemMamudecKyro
OCHOBY) HA HAXOJCOeHUue Yacmu YUCIA U YUcla No e20 Hacmu Hd OCHOGe
KOHKPEMHO20 cMblCAad OpoouU;



-0CO3HABAMb U 00BACHAMb UOSHMUYHOCIb 3A0ay PA3HBIX MUNO0E, CEA3bLIBAIOUUX
mpu eeluydUHbl (Ha pabomy, Ha NOKYNKU, HA OBUMCEHUE), BbLOEISIMb MU GEIUYUHDL
U  OMHOWEHUs MexdcOy HUMU, NPUMEHAMb UX Hnpu peuleHuu  3aoad,
KOHCMPYUpOo8ams coOOCmeeHHbvle 3a0ayu YKA3aHHbIX MUnos.

B noBcegHEeBHOI KU3HU U NIPU U3Y4YEHUH IAPYTUX NPEIMETOB:

-gblOeIsIMb NPU peueHuu 3a0ad XapaKmepucmuku paccmampueaemol 6 3aoaue
cumyayuu, OMmMIuyHvle OM pedibHblX (me, Om KOMOpbIX AOCMPaASUpoBaucy),
KOHCMPYUpOB8AmMsb HOGble CUmMyayuu ¢ Y4emom OSmux Xapakxmepucmuk, 6
YaCMHOCMU, NpU peueHuy 3a0ay HA KOHYEHMpayuu, y4umvléams HIOMHOCHb
gewjecmea;

-pewiams U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE PACCMOMPEHUs] PealbHbIX
cumyayuii, 8 KOMopwIX He Mpedyemcsi MOYHbBIL GLIYUCTUMENbHBIL PEe3YIbman,
-pewiams 3a0ayu HA OBUdICEHUE NO peKe, paccCMampuedsi pa3Hble CUCIeMbl
omcuema.

I'eomerpuyeckue purypsol

-Uszenekamv, unmepnpemuposames U NpPeoOPA308vl6AMb  UHDOPMAYUIO O
2eomempuiecKux usypax, npeocmasieHHy0 Ha 4epmexcax;

-uz0bpaxcamov uzyyaemvie pucypsvi 0m pyKu.

N3mepeHusi 1 BIYMCJICHUS

-8bINONIHAMb  UBMepeHue OJIUH, PACCMOSHUL, BelUYUH Yelo8, C HOMOWbIO
UHCMPYMEHMO8 Ol USMEPEHUL OUH U Y208,

-8bLIYUCTAMb NIOWAOU NPAMOY2ONbHUKO8, K8AOpamos, 00beMbl NPAMOY20JIbHbIX
napanienenuneoos, Kyooa.

B noBceaHeBHOM KU3HU ¥ NIPU U3YYEHHH PYTUX NPEIMETOB:

-8bIYUCTAMNb PACCMOSIHUSL HA MECMHOCMU 8 CIAHOAPMHbBIX CUMYAYUsX, niowaou
VUACMKO8 NPAMOY20IbHOU (hOpMbL, 00BEMbl KOMHAM,

-8bINOJIHAMb NPOCMeluiUe NOCMPOEHUSI HA MECIHOCMU, He0OX00uMble 8 PealbHOll
JHCUSHU,

-OYeHUBAMb PA3MeEPbl PEabHblX 00BLEKMO8 OKPYAHCAIOULe20 MUPA.

Hcropusi MaTeMaTUKH

Xapaxmepuzoeams 6K1A0 8blOAIOUWUXCS MAMEMAMUKOE 8 pA38UmMUe MAMeMaAmUKU
U UHBIX HAYUYHBIX obacmell.

BeinyckHuk HaydyuTces B 7-9 kiaccax (ISl MCIOJIb30BAHUSA B MOBCEAHEBHOM
JKM3HM M o0ecrnedyeHHUs BO3MOKHOCTH YCIIEIIHOT0 NMPOJO0JIKEHUs1 00pa30BaHus
Ha 02a30BOM YpOBHe)

JJIeMEeHTbI TEOPUU MHOKECTB U MATEMATUYECKOM JIOTUKH

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU:

-MHO>KECTBO, JJIEMEHT MHOXECTBA, [IOJIMHOKECTBO, IPUHAJICKHOCTD;

-3aJ1aBaTh MHOXECTBA MEPEUUCICHUEM UX DIIEMEHTOB;

-HaxOJIUTh IepeceueHue, OOBeAMHEHUE, MOJAMHOXKECTBO B  MPOCTEHIINX
CUTYyalusX;

-OnepupoBaTh Ha 0A30BOM YpOBHE MOHATHUAMHU: ONpEIEICHNUE, aKCHOMa, TEOpeMa,
JI0Ka3aTeIIbCTBO;

-IPUBOAUTL TMPUMEPbl U  KOHTPIPUMEPHI Uil  TMOJATBEPKICHUS  CBOUX
BBICKA3bIBAHU .



B noBceaqHEeBHOM KU3HU M IIPU M3YYEHHHU APYTUX NPEAMETOB:

UCITIOJIb30BaTh TpaduyecKkoe Mpe/ICTaBIeHHe MHOXKECTB JJIs ONMHCAHUS peabHBIX
MIPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 IPYTUX YYEOHBIX PEIMETOB.

Yucaa

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU:

-HaTypaJbHOE YHCIIO, II€JI0€ YKCIIO, OOBIKHOBEHHAs ApOoOb, NecATHYHAas IpoOb,
CMelIaHHas Apo0b, pallMOHAIBHOE YUCIIO, apu(PMETHUECKUN KBaAPATHBIN KOPEHb;
-UCIIOJIB30BATh CBOMCTBA 4YHCEI M TIpaBWia JECUCTBUUM NP BBINOJIHEHUHU
BBIYMCJICHUI;

-UCIOJIb30BaTh MPHU3HAKU JenuMoctd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH
BBIYMCJICHUN U PELIEHUN HECJIOKHBIX 3a7a4;

-BBINIOJIHATH OKPYTJIEHHE PALMOHAIBHBIX YUCEN B COOTBETCTBUM C IIPABUJIAMHY;
-OLICHMBATh 3HAYEHNE KBAJIPATHOTO KOPHS U3 MOJOKUTEIBHOTO LENOT0 YHCIIA;
-pacrno3HaBaTh PalMOHAIbHBIE U UPPALIMOHAIIBHBIC YNCIIA;

-CpaBHUBATh YUCIIA.

B noBceaHeBHOM KU3HU M NIPU U3YYEHHH APYTrUX NPEAMETOB:

-OLICHUBATh PE3YJIbTATHI BBIYMCICHUN IIPU PELICHUN PAKTUYECKUX 3a/a4;
-BBIIIOJIHATH CPABHEHUE YKCEII B PEAIBHBIX CUTYalUsAX;

-COCTaBJIATh YMCJIOBBIC BBIPAKCHU IIPU PEILICHUU NTPAKTUYECKUX 3a7a4 U 3a/1a4 U3
JIPYTUX YYEOHBIX MPEIMETOB.

TosxkaecTBeHHBIE TPeodpa3oBaHUA

-BbInonHATE HecnoXHbIe MPeoOpa30BaHMS JJI1 BHIYMCICHUS 3HAYEHHM YHCIOBBIX
BBIPAKEHNN, COAEPKAIIMX CTENEHU C HATypAJIbHBIM IOKAa3aTeleM, CTENEHU C
LETIBIM OTPULIATENBHBIM MTOKA3aTENEM;

-BBIMOJHATh HECJIOXHBbIE MPeoOpa3oBaHUsl ILENbIX BBIPAXKEHUN: PACKPHIBAThH
CKOOKH, TPUBOJIUTH MOAOOHBIE ClIaracMbI€;

-MCTI0NIb30BaTh (DOPMYJIBI COKPAIIEHHOIO YMHOXEHHMsI (KBaJIpaT CyMMBbl, KBaJapatr
pPa3HOCTH, pa3HOCTh KBAAPATOB) JUIA YHPOUIEHUS BbIYUCICHUN 3HAYEHUU
BBIPAKCHU,

-BBINIOJIHATh HECJIOKHBIE TNpeoOpa3oBaHusi JAPOOHO-JIMHEHHBIX BBIPAXKEHUNA U
BBIPAXEHNHN C KBaIPAaTHBIMU KOPHSMMU.

B noBceaqHeBHOM KU3HU M NIPU U3YYEHHH APYTrUX NPEAMETOB:

-IIOHUMATh CMBICII 3AIIMCH YUCJa B CTAHIAPTHOM BHJIE;

-OIepupoOBaTh Ha 0A30BOM YPOBHE MOHSTUEM «CTaHAAPTHAS 3AMKUCh YUCIIAY.
YpaBHeHUs U HEPABEHCTBA

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU:

-paBEHCTBO, YHCIOBOE PABEHCTBO, YPABHEHHE, KOPEHb YPABHEHHS, pEIICHUE
YPaBHEHMS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA,
-IIPOBEPSITH CIIPABEIJIMBOCTD YHNCIIOBBIX PABEHCTB U HEPABEHCTB;

-pelarb JMHEHHBIE HEPABEHCTBA M HECIIOXKHBIE HEPABEHCTBA, CBOAALIMECH K
JIMHEHUHBIM;

-peuaTh CUCTEMBI HECIIOKHBIX JIMHENHBIX YPABHEHUM, HEPABEHCTB;

-IPOBEPSATH, SABISAETCS JIU TaHHOE YHCIIO PELIEHUEM ypaBHEHUS (HEPABEHCTBA);
-pemiath KBaJpaTHbIE ypaBHEHUS MO (hopMyIie KOpHEH KBaApaTHOTO YPaBHEHUS;
-U300pakaTh PEIICHUS] HEPABEHCTB U UX CUCTEM HA YHUCIIOBOM MPSMOM.



B noBceqHeBHOM KN3HH M NIPH U3YyYEeHHHU APYTHX NMPeAMETOB:

COCTaBJISATh U PEILIATh JINHEIHBIE YPABHEHUS MPU PELICHUH 33724, BOZHUKAIOIINX B
JIPYTUX y4eOHBIX MpeaMeTax.

DOyHKUIMHA

-HaxoauTs 3Hauenue GyHKINU 10 33JaHHOMY 3HAYEHHUIO apTyMEHTa;

-HaXOJUTh 3HAYECHUE apryMEHTa 10 33JJaHHOMY 3HAaY€HHUIO (DYHKIIMHM B HECIIOKHBIX
CUTYyalusX;

ONPEAENATh IMOJIOKEHUE TOUYKU M0 €€ KOOpJAWHATaM, KOOPAMHATBl TOYKU MO €€
MOJIOKEHUIO HA KOOPJAMHATHOM MIIOCKOCTH;

-0 TpauKy HAXOJUTh OOJACTh OMPENCNICHUS, MHOXECTBO 3HAYCHHM, HYJIH
(GYHKIIUM, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3pAaCTaHUS M|
yObIBaHMsI, HAMOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUS (PYHKIUY;

-CTpOUTH TpaUK JIUHEWHON (DYHKIINH;

-IPOBEPSAITh, SBIACTCS JHM JaHHBIA rpaduk TpadukoMm 3aqaHHON (QYHKIHMH
(JIMHEWHOM, KBaIpaTUYHOM, 0OpaTHOM MPOTOPIIMOHATBHOCTH );

-OIpeesATh NPUOIMKEHHbIE 3HaYEHHsI KOOPJMHAT TOUKHU MepecedeHus: rpaduKoB
dynxmi;

-onepupoBaTh Ha  0a30BOM  ypOBHE TOHATUSMHU:  IOCIEAOBATEIBHOCTD,
apumMeTrnyeckas Iporpeccus, reOMeTprUIecKasl IPOrpeccus;

-pemiath 3aJayd Ha MPOTPECCHM, B KOTOPBIX OTBET MOXET OBbITh MOJYy4YeH
HETMOCPECTBEHHBIM MOJICUETOM 0€3 MpUMEHEHUs PopMyII.

B noBceHeBHOM KN3HU M NIPU U3YyYEHHUHU APYTHUX NPeIMETOB:

-MCMOJB30BaTh I'PAQUKU pPEAbHBIX MPOLIECCOB U 3aBUCUMOCTEHN JJIsl ONPEAEIICHUS
UX CBOWCTB (HaMOOJIbIINE U HAUMEHbBIINE 3HAUYCHUS, TPOMEKYTKHA BO3pACTaHUS U
yOBbIBaHMSI, 00JIACTH MOJOKUTENBHBIX U OTPULATENbHBIX 3HAYEHUH U T.I1.);
-MCMOJIb30BaTh CBOMCTBA JMHEHHON (PyHKIMHU U ee rpaduK IpH pEeLIeHUH 3a/1a4 U3
JIPYTUX YYEOHBIX MPEIMETOB.

CraTucTuka M TeOpUsi BEPOATHOCTEMH

-lImeTp mpencTaBil€eHHE O CTAaTHCTHYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CITy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33J1auax;

-pemiath  MpocTediIne KOMOWHATOpHBIE  33Jayd  METOJOM  TMPSAMOTIO U
OpraHU30BaHHOTO TIepedopa;

-TIPEJICTaBIISATh JaHHBIC B BUIE TaOJMII, TUarpamMm, rpadukoB;

-4UTaTh UH(POPMAIMIO, TPEACTABICHHYIO B BUE TaOIUIbI, TUarpaMMbl, Tpaduka;
-OIpEACIIATh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKN YUCIOBBIX HAOOPOB;
-OLICHUBATh BEPOATHOCTH COOBITUS B TPOCTEUILINX CITydasiX;

-MMETh MPEJICTABIICHUE O POJIA 3aKOHA OOJBIINX YHCENI B MACCOBBIX SIBJICHUSIX.

B noBceHeBHOM KM3HU M NIPH U3YyYE€HHHU APYTHUX NMPeIMETOB:

-OLICHUBATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Mepedopa;

-MIMETh NPEICTABICHUE O POJIA NMPAKTHYECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX
COOBITHH;

-CPaBHMBAaTh OCHOBHBIE CTaTUCTUYECKUE XapaKTEPUCTUKH, TOJYyYECHHBIE B
IpolLiecce PELICHUs NPUKIAIHOM 3a1a4M, U3yUEHHUs PEATbHOTO SIBJICHUS;
-OLIEHUBATh BEPOSITHOCTh pPEAIbHBIX COOBITUH U SIBJICHMA B HECIOKHBIX
CUTYaLHSIX.



TekcTOBBIE 321aYH

-Pemiath Hec0KHBIE CIOKETHBIE 3a/1aud pa3HbIX TUIIOB HAa Bce apudmeTnueckue
JICUCTBUS,

-CTPOUTh MOJIENIb YCIIOBUSA 3a7ayd (B BUAEC TaOJNMIIbI, CXEMBbI, PUCYHKA WIH
ypaBHEHUS), B KOTOPOU JJaHbl 3HAYEHUS IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYUH,
C LEJbIO MIOUCKA PEUICHUA 3aa4H;

-OCYIIECTBIISITH CIOCOO TMOMCKAa pEIIeHUs 3aJadd, B KOTOPOM pAaCCyXIACHHE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBAHUS K YCIOBHIO;

-COCTaBJIATH IJIAH PELICHUS 3a/1a4U;

-BBIJIETIATH ATAlbl PEIICHUS 331a4H;

-MHTEPIPETUPOBATh BBIYMCIUTENIbHBIE PE3YJITATBl B 3ajaye, MCCIEeI0BaTh
MOJIyYEHHOE PEIICHHE 3a/1a4K;

-3HaTh pPa3Myue CKOPOCTEM OOBEKTa B CTOSYEH BOJIe, MPOTHUB TEUYEHUS U TIO
TEYEHUIO PEKU;

-pelIaTh 3aJa4M Ha HAXO0K/ICHUE YaCTH YKCIIA U YHCIIA 10 €ro YacTH;

-pemaTh 3aJadyd Ppa3HbBIX TUIMOB (Ha pabOTy, Ha TOKYIKH, Ha JBIKEHUE),
CBSI3bIBAIOIIUX TPU BEJIWYWHBI, BBLACISATH 3TH BEIUYMHBI U OTHOUIEHUS MEXIY
HUMU;

-HaXOAUTh IPOLEHT OT YUCJIA, YACIIO 110 IIPOLIEHTY OT HETO, HAXOAUTh IPOLEHTHOE
CHW)KEHHUE WX MTPOLICHTHOE MTOBBIICHUE BEJINYUHBI,

-pelaTh HECIOXKHBIE IOTUYECKHE 331a4d METOJI0M PACCYKICHUN.

B noBceHeBHOM KM3HU M NIPU U3YyYeHHUHU APYTHUX NPeIMETOB:

BBIJIBUTaTh TUIIOTE3bl O BO3MOXKHBIX INMPEACIIbHBIX 3HAYEHHSIX MCKOMBIX B 3a/laye
BEJIMYUH (J1e]aTh MPUKUKY).

I'eomeTpuyeckue purypsol

-OnepupoBaTh Ha 6A30BOM YPOBHE MOHITUSIMU T€OMETPUUECKUX PUTYD;
-U3BJI€KaTh HMH(OpPMALMIO O TEOMETpUYEeCKuX (urypax, NpeaCTaBICHHYIO Ha
4yepTekax B SIBHOM BHJIE;

-IIPUMEHSATh JJI PELICHUs 3aJad TeOMETPUYECKHE (aKThl, €CIH YCIOBUS HX
MPUMEHEHUS 3a/1aHbl B IBHOUM (hopMme;

-pemiath 3aJa4d Ha HaXO0XJIECHHWE T€OMETPUYECKUX BEJIUYMH MO 00pa3laM WM
aJIrOpUTMAM.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYIHX NMPeEAMETOB:

UCIIOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (UTYp ISl PelleHHs] TUIOBBIX 3ajad,
BO3HMKAIOIIMX B CHUTYyallUsIX [OBCEJHEBHOM >KM3HHM, 3aJady MPAKTHYECKOTO

COJEpIKAHUS.
OTHOLIEHUHA

OnepupoBath Ha 0a30BOM YPOBHE MOHATHUSIMH: DPABEHCTBO (UIYp, paBHbIE
¢burypsi, PaBEHCTBO TPEYroJIbHUKOB, napayyIeIbHOCTh IPSIMBIX,

MEPIECHAUKYJISIPHOCT  MPSIMBIX, VYIJIBI  MEXAY NOPSAMBIMHU, [EPIEHAUKYIIID,
HAKJIOHHAsI, TPOCKIIUSL.

B noBceHeBHO KU3HU U NIPHU U3YYEHUH APYIUX NMPEAMETOB!

WCIMOJIb30BaTh OTHOLICHUS MUl PELIEHUS] MPOCTEUINMX 3a7ad, BO3HUKAIOUIUX B
pEaAbHOM KU3HMU.

HN3MepeHnsi 1 BbIYUCJICHUS



-BBIITONMHATE U3MEPEHUE [JIMH, PACCTOSHWM, BEJIWYMH YIVIOB, C IIOMOIIBIO
WHCTPYMEHTOB JIJIS1 U3MEPEHUN JIIUH U YTJIOB;

-IIPUMEHSTH (OPMYJIbI MEPUMETPA, IJIOMAIM U 00beMa, IJIOMAAN MOBEPXHOCTH
OTZEJIbHBIX MHOT'OTPAHHHUKOB IPU BBIYUCIIEHUSAX, KOTJA BCE JTAHHBIE UMEIOTCS B
YCJIOBUU;

-npUMeHsTh TeopeMy Iludaropa, 6a3oBble TPUTOHOMETPUUECKHE COOTHOIICHHUS
JUIS1 BBIYUCJIEHUS JIJIUH, PACCTOSIHUM, TIJIOIIAIEN B IPOCTEUIINX CITydasiX.

B noBceaHeBHOM KU3HU M NIPU M3YYEHHH APYTrUX NPEAMETOB:

BBIYMCIIAATh PACCTOSIHHS HA MECTHOCTH B CTaHAAPTHBIX CUTyalWsAX, IUIOIIAANA B
OPOCTEHIINX Clydasx, NPUMEHATh (GOPMYyJbl B MPOCTEUIINX CUTyallUixX B
ITOBCETHEBHOM KU3HH.

I'eomeTpH4ecKkue NoCTpoeHust

N300paxkaTh TUMOBBIE IIOCKUE (PUTYPBI U (UTYPHI B MPOCTPAHCTBE OT PYKU H C
IIOMOIIBIO UHCTPYMEHTOB.

B noBceaHEeBHOM KU3HU M IIPU U3YYEHHHU APYTUX NPEAMETOB:

BBINOJIHATh MPOCTEUIINE MMOCTPOCHHUSI Ha MECTHOCTH, HEOOXOIUMBIE B pealbHOMN
KU3HU.

I'eomeTpuyeckue npeodpa3oBaHus

Crpouts Gpurypy, CAMMETPUUHYIO JaHHON (PUTYype OTHOCUTENBHO OCH U TOUKH.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH IPYTrUX MPEAMETOB:

-pacro3HaBaTh IBM)KEHHE OOBEKTOB B OKPYKAIOIIEM MUPE;

-pacro3HaBaTh CUMMETPHUYHBIE (PUTYPHI B OKPY>KAIOIIIEM MUPE.

BekTopbl 1 KOOPAUHATHI HA IJIOCKOCTH

-OnepupoBaTh Ha 0a30BOM YpOBHE IMOHSATUAMH BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BEACHUE BEKTOPA HA YHUCIIO,KOOPAUHATHI HAa TUIOCKOCTH;

-ONpEeAeNATh MNPUOIMIKEHHO KOOPJIMHATBI TOYKH [0 €€ HM300paKEHUI0 Ha
KOOPJIMHATHOM TIOCKOCTH.

B noBceaHEeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:

UCIIOJB30BaTh BEKTOPBI Ul PELICHUSA NPOCTEUIIMX 3a1ad Ha OIpeleeHue
CKOPOCTH OTHOCHUTEJIBHOTO JBUKEHUS.

HUcTropust MaTeMaTHKHU

-OnuceIBaTh OTEIBHBIE BBIIAIOIIMECS PE3YJIbTATHI, IOJYYEHHBIE B XOJE PAa3BUTHS
MaTeMaTUKH KaK HayKu;

-3HaThb IPUMEPHl MATEMATHYECKUX OTKPBITUM M WX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPUEH;

-IIOHUMATh POJIb MATEMATHKHU B pa3BUTHH Poccum.

MeToabl MAaTEMaTHKH

-BeiOupate noaxondmuid M3y4eHHBIA METOJ AJIA PEIICHUsS] WM3YYEHHBIX THUIIOB
MaTeMaTUYECKHX 3a/aY;

-IIpyuBoauTE TPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B OKpPYXKAIOLIEH
JNEUCTBUTEIBLHOCTH U ITPOU3BEACHUAX UCKYCCTBA.

BbINyCKHMK MOJYYHT BO3MOXKHOCTH Hay4YMTbesi B 7-9 Kkjaccax Ajs
o0ecrie4yeHNMs] BO3MOKHOCTH YCIEIIHOIO0 MPOAOJIKEHUsI O00pa3oBaHUsl Ha
0a30B0OM M yri1y0JIeCHHOM YPOBHSX

DJIeMEeHThI TEOPHH MHOKECTB U MaTeMAaTH4YeCKOM JIOTUKH



Onepuposams NOHAMUAMU:

-onpeoenenue, meopemd, aKCuomd, MHONCECMB0, XAPAKMEPUCMUKU MHOMCeCmad,
SNeMEeHm  MHONCeCmea, Nnycmoe, KOHeYHoe U OeCKOHeYyHoe MHONCECMEBO,
NOOMHONCECMBO, NPUHAONEHCHOCMb, BKIIOUEHUE, PABCHCINBO MHONCECNE,
-U300paNCamob  MHOJICECMBA U OMHOUEHUE MHOMNCECME C NOMOUWbIO KpPY208
dunepa;,

-onpeodensims  NPUHAONEHCHOCb  DJIeMEeHMA  MHOJCeCcmay, 00beOuHeHuro U
nepeceyeHur) MHONCECms,

-3A0a8amb MHOICECMBO C NOMOWDIO NEPEeyUCieHUs. DJIeMEeHMO8, CIA0BECHO20
ONUCAHUA,

-onepuposams  NOHAMUAMU.  BbICKA3bIBAHUE, UCMUHHOCMb U  JONCHOCHb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3LIBAHULL, ONEpayul HAO BblCKA3LIBAHUAMU. U,
UU, He, YCI0BHbLE BLICKA3LIBAHUSA (UMNAUKAYUL),

-Cmpoums 8bICKA3bI8AHUSL, OMPUYAHUS BLICKAZLIBAHUIL.

B noBce1HeBHOM KM3HH M TIPH W3y4Ye€HHH APYTHX MPEIMETOB:

-Ccmpoums Yenouku yMO3aKI04e Ul Ha OCHO8E UCNOIb308AHUS NPAGUIL IOSUKU,
-UCNONIL308AMb  MHONCECMBd, ONepayuu ¢ MHOMNCECMBAMU, UX epaguueckoe
npeocmasiienue OJisk ONUCAHUSL PEeAIbHbIX NPOUECCO8 U SGIeHUIL.

Yucaa

-Onepuposams NOHAMUSMU:  MHONCECNBO HAMYPANbHbIX UYUCET, MHONCECMBO
Yenvlx qucen, MHONCECMBO PAYUOHAILHLIX YUCeN, UPPAYUOHAIbHOE YUCTLO,
K8AOPAMHDBIU KOPEHb, MHONCECMBO OelCMBUMENIbHbIX YUCe, 2eoMempuiecKas
uUHmMepnpemayus HamypaibHviX, YeivlX, PAYUOHAIbHBIX, OClCMBUMETbHBIX YUCEL,
-NOHUMAMb U OOBACHAMb CMBLC NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCLA,
-GLINOIHAMb ~ BbIYUCIHEHUS, 6 MOM Yucle C UCHOJb308AHUEM  NPUEeMO8
PAYUOHATBHBIX BbIYUCTICHULL,

-8bINOIHAMb OKPY2leHUe PAYUOHAIbHBIX YUCEN C 3A0AHHOU MOYHOCMbIO;
-CPABHUBAMb PAYUOHANbHBIE U UPPAYUOHATbHBLE YUCIA,

-npeocmasisaims payuoHaiIbHOe YUCIO 8 8Ude 0eCAMUYHOLU OpodU

-YnoOpsI00UUBAMb YUCIA, 3ANUCAHHbLE 8 8UOE OOLIKHOBEHHOU U 0eCAMUYHOU OpoOU;
-naxooums HOJ/[ u HOK uucen u ucnonvzosams ux npu peuieHuu 3a0au.

B noBceHeBHOM KU3HM ¥ TPH U3YYEHUH APYTUX MPEIMETOB:

-NPUMEHAMb NPABULA NPUOTUINCEHHBIX BLIYUCIEHUU NPU PeuleHUU NPaKmuyeckux
3a0a4 u peuleHuu 3a0ay Opyeux yueOHvix npeomemos;

-8bINOIHAMb CPABHEHUE Pe3VIbMamos GbIYUCIeHUN NPU peleHuU NPaKmuyeckKux
3a0a4, 8 MOM YUCe NPUOTUNCEHHBIX GbIYUCTCHUIL,

-COCMAasIams U OYEHUBAMb YUCTIOBbLE GLIPANCEHUS. NPU DEeUeHUU NPAKMUYECKUX
3a0a4 u 3a0a4 U3 Opy2ux y4eOHvlX npeomemos,

-3aNUCklBams U OKPY2IsAMb  UYUCIOBble  3HAYEHUS PEeabHblX — GeIUYUH C
UCNONIL308AHUEM PAZHBIX CUCTNEM UBMEPEHUS.

ToxnecTBeHHbIE IPe0Opa3oBaHUs

-Onepuposams NOHAMUAMU CMENeHU C HAMYPAlbHbIM NnoKazamesem, CmeneHu c
yenviM OmpuyamesibHblM HoKazamenem,

-8bINOIHAMb NPeoOPA30BAHUSL YENbIX BbIPANCEHUN. OeUCmeus ¢ 0OHOUIeHAMU
(cnooicenue, evluumanue, YMHONCEHUE), OEUCMBU C MHO2OUIEHAMU (CIOdCEHUe,



8bIYUMAHUE, YMHONCEHUE),

-8bINOIHAMb  PA3I0NCEHUE MHO20YIEHO8 HA MHONCUMENU OOHUM U3 CHOCO008:
8bIHECeHUe 3a CKOOKY, SpYNNUpo8Kd, UCHOIb308AHUE (OPMYIL COKPAUWEHHO2O
VMHOMCEHUSL,

-8bL0eIAMb K8AOPAM CYMMbL U PAZHOCHU OOHOUICHO8,

-pACKIa0bi8ams HA MHOJICUMENU KBAOPAMHbIL MpexuieH,

-8bINOIHAMb NPEoOPA30BAHUSL BLIPAIICEHUL, COOEPIHCAWUX CMENeHU C YeabiMU
OmMpUYAmMeNbHbIMU NOKA3AMENAMU, Nepexooums Om 3anucu 8 6uoe CmeneHu ¢
YenvlM OmpuyamenbHulM noKazamesiem K 3anucu 8 guoe opoou,

-8bINOJIHAMb NPeoopPazo6anusi OPOOHO-PAYUOHANBHBIX GbIPANCEHUN. COKpaujeHue
Opobell, npusedenue aneedpauveckux oOpoodeili K o00wWemy 3HAMeHamenio,
CNOJCeHUe,  YMHOMCEHUe, OelleHue  aneeopauyeckux  Opodei,  8038edeHue
aneeopauieckou OpooU 8 HAMYPAILHYIO U YETVI0 OMPUYAMETbHYIO CINEeNeHb,
-8bINOIHAMb NPEoOPAZ0BAHUSL BLIPANCEHUU, COOEPAHCAUUX KBAOPAMHbIEe KOPHU,
-8blOCNIAMb  KBAOPAM  CYMMbL  UIU  PA3HOCIU  O8VYIEHA 68  BbIPANCEHUSX,
cooeparcauux Keaopamuvie KOpHU,

-8bINOIHAMb NPEoOPA3Z0BAHUS BLIPANCEHU, COOEPAHCAUUX MOOYTb.

B noBceIHeBHOM KU3HHU M MTPH U3YYEHUH APYTUX NMPEIMETOB:

-8bINOHAMb  NPeodpa3z08anus U Oelcmeus ¢ YUCIAMU, 3ANUCAHHBIMU 8
CMAaHOaApmMHOM 8U0e;

-8bINOJIHAMb NPeoOPA308AHUS ANICEOPAUUECKUX BbIPAICEHUN NPU peuleHUuU 3a0ay
opy2ux y4eOHbiX npeomemos.

YpaBHeHHS U HEPABEHCTBA

-Onepuposams  NOHAMUAMU. YPABHeHUe, HepPaABeHCMBO, KOPEHb VYPAGHEHUs,
peuienue HepaseHCcmed, PABHOCUNIbHbIE VYPABHEHUs, 001Acmb  OnpeoeieHus
YpasHenus: (HepageHcmaea, CUCmeMol YPAGHEeHUU WU HEPABEHCME);

-pewiams JUHelHble YPAGHEeHUs U YPAGHEHUS, CBOOUMbLE K JIUHEUHBIM C NOMOWbIO
MOHCOECMBEHHBIX NPE0OPA308AHULL,

-peuiams K8aopamHvle YPAGHEeHUs. U YPAGHEHUs, C800UMble K K8AOPAMHbIM C
HOMOWBIO MOACOECMBEHHBIX NPEeoOPa3068aHULL;

-peuiams OpoOHO-UHElHbIe YDAGHEHUSL,

. «/f X)=a
-pewiams  npocmeuniue  UppayuoOHdaibHble  YPAGHEHUS 8U0d () ,

V) =8 (%),

-peuiamsv ypasHeHus 6Uoa X =a.

-pewams  YpaeHeHusi CHOCOOOM PA3NONCEHUs. HA MHOJNCUMeNU U 3aMeHbl
nepemeHHOouU,

-UCNONB3068aNMb MEeMOO UHMEPBANO8 OJlsl peuleHus Yeavlx U OpOOHO-PaAYUOHAIbHBIX
HepaseHcma;

-peuams TuHelHble YPAGHEeHUS U HEPABEHCMBA C NAPAMEMPAMU,

-peuiams HeC10HCHbIE K8AOPAmHble YPAGHEHUS. C NAPAMEMPOM;

-peuams HeCI0HCHbLE CUCEeMbl TUHEUHbIX YPAGHEHUU C NApaAMempamu,

-peuiams HeCI0HCHbLE YPAGHEHUS 8 YETIbIX YUCTIAX.

B noBceaHeBHOI KU3HU U NIPU U3YYEHUH PYTUX NMPEIMETOB:




-COCMaesIamy U peuwams JuHelHbvle U K8aopammuvle YPasHe s, YPAGHEeHUs, K HUM

ce00smUeCs, -CUCmeMbl TUHEUHbIX VPABHEeHUll, HePABeHCME NpU peuleHuu 3a0ay

opyaux y4eOHbix npeomemos,

-8bINOIHAMb OYEHKY NpAagoonooodus pe3yivmamos, NOAYYAemMblX Npu peuleHuu

JIUHEUHbIX U KBAOPAMHLIX VPAGHEHUU U CUCeM JUHEUHbIX VYPAGHEHUU U

HepaseHcme npu peueHuu 3a0ay opy2ux y4eoHvix npeomemos;

-8blOUPAMb COOMBEMCMEYIOWUe YPAGHeHUsl, HEPABeHCMBA UIU UX CUCmeMbl OJis

COCMABNIeHUsT MAMeMamuyeckol Mooeau 3a0aHHOU peanbHOU CUmyayuu uu

NPUKTIAOHOU 3a0a4u;

-yMemy UHMEPNPemuposams NOJIY4eHHbI NPU peueHulu YpasHeHus, HepaseHCcmad

UMY cucmemvl pe3yibmam 6 KOHMeKCme 3A0aHHOU peanbHOU Cumyayuu uiu

NPUKTIAOHOU 3a0aUu.

DOyHKIUU

Onepuposams NOHAMUAMU.:

- (OYHKYUOHANbHAS 3A8UCUMOCTb, QYHKYUS, epadpuK pYyHKYUU, Cnocodbl 3a0anuUs

@yHKYyuU, apeymenm u 3HaueHue PYHKYuu, 0O1acmv onpeoenenuss U MHONCECEO

3HaueHutl  YyHKyuu, HYau  QYHKYuu, NPOMENCYMKU  3HAKONOCMOSHCMEA,

MOHOMOHHOCIb PYHKYUU, YeMHOCTNb/HeUemHOCb DYHKYUU,

-cmpoums  epaguxu  IUHEUHOU,  KeAOpamuyHou — QYHKYul,  o0OpamHoll
y=a+ B . ~

NPONOPYUOHATLHOCMU, (DYHKYUU 8UOA: x+b vy =~/ y=¥x y=Ix;

-HA npumepe K8aOpamuyHoU QyHKYUU, UCNONb308aMb NPeodpa3osanus cpagpuxa

dynxyuu y=f{x) ons nocmpoenus epagpuxos Qynxyuii ¥ =2af (x+b)+c .

-COCMABIAMb YPAGHEHUS NPAMOU NO 3A0AHHBIM YCIOBUAM. NPOX0OsAuell Yepes 06e

MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0OsAwell uepe3 OAHHYI0 MOUKY U

napanienbHou OAHHOU NPAMOU;

-uccned08amsv YYHKYUio no ee 2papuxy;

-HAXO0OUMb MHOMNCECME0 3HAYEHUU, HYAU, HNPOMENCYMKU 3HAKONOCMOSHCMEA,

MOHOMOHHOCMU KBAOPAMUYHOU (DYHKYUU,

-onepuposamso HOHAMUAMU. nOCNe008amenbHOCHb, apugmemuyeckas

npozpeccusi, 2e0MempuyecKas npocpeccus,

-peuams 3a0a4u Ha ApUPMemuUUecKyro U 2eoOMempuUydecKyro npocpeccuro.

B noBce1HeBHOM KM3HU M NIPH U3yYE€HHHU APYTHX NMPEIMETOB:

-ULTIOCIMPUPOBANL C NOMOWBIO 2PAPUKA PealbHYI0 3A8UCUMOCTb UL NPOYECC NO

UX XAPAKMEePUCMUKAM,

-UCNONB308AMb CEOUCEA U 2PAPUK KEAOPAMUYHOU (YHKYUU NPU peuleHuU 3a0ay

u3 opyaux yuebHvix npeomemos.

TexkcroBbIe 3a1a4u

-Pewams npocmuvle u cnooicuvie 3a0auu pasHulX MUNO8, a mMakdice 3a0ayu

HOBLILEHHOU MPYOHOCMU

-UCNONb308aMb PA3HbIe KPAMKUE 3aNUCU KAK MOOeNU MeKCMO8 CIONHCHbIX 3a0ay

0J151 NOCMPOEHUsI NOUCKOBOU CXeMbl U peueHUs 3a0ay;

-pasIuUuams Mooelb MeKCcma U MOOelb peuleHus 3a0ayu, KOHCmPYUposamov K

OOHOU MOOeU PeuleHUsl HeCONCHOU 3a0ayl pazHvle MOOeaU MeKCma 3a0adu;

-3HAMb U NPUMEHAMb 004 Cnocoba noucka peuienus 3aoay (om mpedoosaHus K




YCI08UIO U OM YCI08USL K MPebOB8AHUIO);

-MOOENUPOBAMb PACCYHCOEHUsT NPU NOUCKE pelleHUs 3a0a4 ¢ NOMOuwbio epag-
cxembl,

-8bl0€e/IsIMb IMANbL PeULeHUs 3A0ayU U COOePAHCAHUE KAAHCO020 IMand;

-yMemb 8blOUPAMb ONMUMATBHBIN MEMOO PeuleHus: 3a0adl U 0CO3HABAMb GblOOD
Memooa, paccmMampuéams pPAasliuyHble Memoobl, HAXOOUMb DA3Hble DeUleHUs]
3a0ayu, eciu 603MONCHO,

-aHanU3UpPOB8ams 3ampyoOHeHUs Npu peueHuu 3a0ad;

-8bINOJIHAMY paznuunbie npeobpazosans NpeoloHCeHHOU 3adauu,
KOHCMPYUpo8ams HOGble 3a0ayll U3 OAHHOU, 8 MOM YUCle 00pammubie,
-UHMEPNPEeMuUpo8ams  GblUUCIUMENbHbIE Pe3YIbmamyvl 6 3adave, UCCIe008amb
nOJyYeHHOoe peuleHue 3a0a4u,

-aQHATU3UPOBAMb  BCEBOZMOICHLIE CUMYAYUU B3AUMHO20 PACHONONCEHUS O08YX
00beKMOo8 U UBMEHEeHUe UX XAPAKMEePUCMUK NpU COBMECMHOM  OBUINCEHUU
(ckopocmbo, 6pems, paccmosiue) npu peuleHuu 3a0ay Ha O0BUdCEHUE O08YX
00beKMOo8 KaK 8 00HOM, MAK U 8 NPOMUBONOIONCHBIX HANPABTIEHUSX,
-UCCIeO08AMb BCEBO3MONCHBIE CUMYAYUU NPU PeuleHul 3a0ay HA O8UdICEHUE NO
peKe, paccmampusams pasHvle CUCeMbl OMcuemad,

-peuiams pa3sHo0OPA3Hble 3A0ayl «HA YACTUY,

-peutams U 0OOCHOBbIBAMb CBO€ peuleHue 3a0a4 (8vl0elsimb MAMeMamuiecKyro
OCHOBY) HA HAXOJCOeHUe Yacmu YUCIA U YUCId NO €20 HAcmu HA OCHO8e
KOHKPEMHO20 CMbLCAA OpoOU,

-0CO3HABAMb U OOBACHAMb UOSHMUYHOCIb 3A0aY PA3HBLIX MUNOS, CEA3bIBAIOUSUX
mpu 8eaudUHbl (Ha pabomy, Ha NOKYNKU, HA OBUNCEHUE), BblOEsIMb MU GETIUYUHDL
U OMHOWIeHUs MexcOy HUMU, NPUMEHAMb UX HpU  peuleHuu  3a0ad,
KOHCMPYUpo8ams coOCmeEeHHbvle 3a0ay YKA3AHHbIX MUNO8;

-g1a0emsb  OCHOBHLIMU ~MemoOamMu pewleHus 3a0ay Ha CcMmecu, CHnidevl,
KOHYEeHmMpayuu,

-pewiamv  3a0ayu HA NPOYEHMbl, 8 MOM UUCle, CIONCHble NPOYEHMbl C
000CHOBAHUEM, UCNONBL3YSL PA3HbBLE CNOCODbL;

-pewiams 102uyecKue 3a0ayu pazHbiMUu Ccnocobamu, 8 mom 4ucie, ¢ 08YMs
OoKaMU U ¢ mpemst O10KaAMU OAHHBIX C NOMOWbIO MabaUY,

-pewiams  3a0ayu NO KOMOUHAMOPUKe U Meopuu GeposimHOCMeEl HA OCHO8e
UCNONIL308AHUS U3YUEHHBIX MEMOO08 U 0DOCHOBbIEAMb PeUleHUe,

-peuams HeCl10CHbIE 3A0aUl N0 MAMEeMAMU4ecKol CImamucmuxe;

-061a0emb ~ OCHOBHbIMU ~— MEmOoOAMU  pPewleHuss  CHJCemHblX  3a0ay:
apugpmemuueckuil, aneedpaudeckull, nepedOp aAPUAHMO8, 2eoMempPUdecKull,
epaguueckuil, NPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.

B noBce1HeBHOM KM3HU M TIPH U3yYe€HHH APYTHX NMPEIMETOB:

-8blOCNIAMb NPU peuleHul 3a0a4 XapaKmepucmukyu paccmMampusaemoll 8 3aoave
cumyayuu, OMIUYHblEe OM pealbHblX (me, Oom KOMOPbIX abCmpasupo8aniucy),
KOHCMpPYUpo8ams HO8ble CUMYayuu C Y4emom Omux Xapakmepucmux, 6
yacmHocmu, Npu peulenuu 3a0ad Ha KOHYEHmpayuu, y4umsléams HIOMHOCHb
sewecmaa;

-peuiams U KOHCMPYUpoeams 3a0aiyu HA OCHO8E PACCMOMPEHUs. pPealbHbIX



cumyayutl, 8 KOMoOpvIx He MpeOyemcs MOYHbIU BbIYUCTUMENLHBIU Pe3)Ibmam;
-peuiams  3a0ayu HA OBUJICEHUE NO peKe, pPAcCMampuédsl pasHvie CUCHeMbl
omcuema.

CraTucTuka M TeOpUsi BepOsITHOCTEM

Onepuposams NOHAMUAMU:

-cmonbyamele U Kpyeogvle  Ouacpammvl,  maodauysl  OAHHBLIX, CpeoHee
apugpmemuuecrkoe, MeOuana,

-HaubonbUlee U HauMeHbulee 3HAUeHUs 8blOOPKU, pa3Max 6bl00pPKU, OUCNepCUs U
cmanoapmHuoe OmKIOHeHUe, CYYAtHASA USMEHYUBOCTND,

-u3enekams UHgopmayuio, NPeoCmasienHHylo 6 mabauyax, Ha ouazpammax,
epagpuxax;,

-CcOCMaesams maoauysbl, CMmpoums OUAZPaAMMbl U 2pAQuKU Ha OCHOBE OAHHBIX,
-0nepuposams NOHAMUAMU. (DAKMOPUAT YUCIA, NEePecmAaHO8KU U COYemaHus,
mpeyeonvhuk Ilackans,

-NPUMEHSAMb NPABUILO NPOU3BEOEHUS. NPU PeUeHUU KOMOUHAMOPHBIX 30ay,
-0nepuposams NOHAMUAMU. CAYYAUHBIL ONbIM, CAYYAUHLIL 8bI00pP, UCHbIMAHUE,
aNleMeHmapHoe  caydatHoe cobvlmue (Ucxo0), Kiaccuueckoe onpeoeneHue
8EPOSMHOCIU CIYHALHO20 COObLIMUSL, ONePayuu Hao CIY4AUHbIMU COOBIMUAMU,
-npeocmasiams UHGOPMAYUIo ¢ HOMOWbIO Kpyeos Jiiiepa,

-peuiams  3a0a4u HA GbIUUCTEHUE BEPOIMHOCIU C NOOCHEMOM KOJUYeCmed
8apPUAHMOB8 C NOMOWBIO KOMOUHATNOPUKU.

B noBce1HeBHOM KM3HU M TIPH U3yYE€HHHU APYTHX NMPEIMETOB:

-U361eKamv,  UHMeEPNpemuposams U npeodpasoevleams — UHGOpMayuio,
npeoCcCmaesieHHyo 6 mabauyax, Ha Ouazpammax, epaQurkax, ompaxixcarouyio
CBOUCMBA U XAPAKMEPUCUKU PEANbHbIX NPOYECCO8 U S8NEeHULL,

-onpeodenams CMamucmuieckue Xapakmepucmuku 8bl00poK no madauyam,
ouazpammam, 2pagukam, 6bINOJIHAMb CPAGHEHUe 6 3AGUCUMOCMU Om yelu
peulenus 3a0auu;

-OYeHUBAMb BEPOSIMHOCb PEAIbHbIX COOLIMUL U A6TEHULL.

I'eomerpuyeckue purypsbi

-Onepuposams NOHAMUAMU 2EOMEMPULECKUX DUIYD,

-U361eKams,  UHMEPNPemuposams U  npeodopasoevleams — UHGOpMayuilo o
2eomempudeckux ueypax, npeocmasieHHyI0 Ha Yepmertcax;

-NpUMeHsAmb 2eomempudeckue ¢axmsl Ons peuleHus 3a0ay, 8 mMoM Yucie,
npeonoazaruux HeCKOJIbKO Ua208 peuleHus,

-ghopmynuposams 6 NPOCMENUUX CIYHAAX CBOUCMBA U NPUSHAKU DUYD;
-00KA3b18AMb 2EOMEMPUYECKUE YMBEPHCOCHUSL,

e1adems CMAHOApMHOU Kldccugurkayueli NIOCKUX gueyp (mpey2oibHUKo8 u
YUeMbIPEexy2oabHUKOS).

B noBce1HeBHOM KMU3HU M NIPH U3YYE€HHUHU APYTUX NMPEIMETOB:

UCNOIL306AMb  CBOUCMBA  2e0Mempuyeckux @ueyp 01a  peuleHus  3a0ay
APAKMUYECKO20 XapaKkmepa U 3a0a4 U3 CMeNHCHbIX OUCYUNTIUH.

OTHoLIeHus

Onepuposams NOHAMUAMU:

-pagencmeo  Queyp,  pasHvle  ueypvl,  paABeHCMEO  MPEY20JbHUKOS,



napanierbHoCmsb NPSAMbIX, NEPREHOUKYIAPHOCIb NPSAMBIX, Ylibl MeXHCO) NPAMbIMU,
NepneHouKyIap, HAKIOHHAS, NpoeKyus, noododue ueyp, nododHvle dueypoi,
Nn0O0OHbIE MPey2OTIbHUKU,

-npumenams meopemy Daneca u meopemy 0 NponOPYUOHANbHLIX OMPE3KAX Npu
peuieHuy 3aaad;

-Xapakmepuzo8ams 63aUMHOE PACNOJIONCEHUE HPAMOU U OKPYHCHOCMU, O08YX
OKDYIHCHOCHEl.

B noBce1HeBHOM KMU3HU M NIPH U3YYE€HUH APYTrUX NMPeAMETOB:

UCNONIL308AMb OMHOWEHUSL ONIs peulenusl 3a0a4, 603HUKAIOUUX 8 PealbHOU HCUSHUL.
N3mepeHus U BLIYUCTEHUS

-Onepuposams npedcmasieHusmu 0 OuHe, NIowaou, ooveme KaxK 8eaIuduHaMu.
-Ilpumensmo meopemy Illughacopa, gopmynvr niowaou, obvema npu peuwieHuu
MHO20WA208bIX 3040a4, 6 KOMOPbLIX He 6ce OaHHble NPeoCcmasieHvl 5A6HO, d
mpebdyom blYUCIeHUL, ONnepuposams 0oJiee WUPOKUM KOJUYECMBOM QOopMyl
ONUHBL, NaoWaou, o0bvemd, BbIYUCIAMb XAPAKMEPUCUKU KOMOUHAyull gueyp
(OKpysrcHOCMEU U MHO20V20IbHUKOB) BbIUUCTAMb PACCMOAHUS MedHcoy pueypamu,
NPUMEHSAMb Mpu2oHoMempuieckue Qopmynvl 01 GbIYUCIEHUL 8 00Jlee CILONCHLIX
cayuasx, — NpoGoOUMb  BbIYUCIEHUSI  HA ~ OCHO8e  PABHOBEIUKOCMU U
PABHOCOCMABIIEHHOCHIU,

-nPOBOOUMb NPOCIbIE BbIYUCIEHUS HA 00BEMHBIX Melax;

-hopmynuposams 3a0a4u Ha BblUUCAEHUE ONIUH, NaowWadel U 00beMo8 U peuams
Ux.

B noBce1HeBHOM KM3HU M TIPH U3yYE€HHHU APYTHX NMPEIMETOB:

-NPOBOOUMb GLIYUCTEHUS HA MECIHOCMU,

-NPUMEHAMb (DOPMYIbL NPU BLIYUCTEHUSX 8 CMENCHbIX YUeOHbIX npeomemax, 8
OKpyHcaroweli 0elucmseumenrbHOCmu.

I'eomeTpuyeckue mMoCTpoeHU

-U30bpaxcamev 2eomempuueckue ¢ueypol NO MEKCMOBOMY U CUMBOILHOMY
ONUCAHUIO;

€80000HO ONEPUPOBAMb YEPMENCHBIMU UHCIMPYMEHMAMU 8 HECTIOHNCHBIX CYUASX,
-8bINONIHAMb  NOCMPOEHUS MPEY2ONbHUKO8, NPUMEHAMb OMOeIbHble Memoobl
NOCMPOEHULl YUPKYIeM U JUHEUKOU U Npo8ooums npocmetiuiue Uccie0o8aHus
yucna peuenuts,

-uzobpaxcamsv Mmunosvle NIOCKue @ueypvl U 00vbeMHble mena ¢ HOMOWbIO
NPOCMENUUX KOMNbIOMEPHBIX UHCMPYMEHNOS.

B noBce1HeBHOM KM3HU M TIPH U3yYE€HHH APYTHX NMPEIMETOB:

8LINOJIHAMb NpOCMeUuiUe NOCMPOEHUs HA MeCMHOCMU, He0OX00UMble 8 PeanbHOl
JHCUSHU,

OYEHUBAMb PA3MepPbl PEeAibHbIX 00HEKMO8 OKPYHCAOWe20 MUpPQ.
IIpeoOpa3zoBanus

-Onepuposams nousmuem OBUNCEHUS U NPeodpa308anusi noooodus, 61ademv
npuemMamu noCmpoenuss ueyp ¢ UCHOIb30BAHUEM OBUICEHULL U NPeodpa3o8aHuil
no0o6Usl, NPUMEHAMb NOJYYEeHHble 3HAHUS U ONbIM NOCMPOCHUN 6 CMENCHBIX
npeomemax u 8 peanbHblX CUMYAyUusx OKPYHCaroujeco Mupa,

-cmpoums ueypy, no00OHYI0 OAHHOU, NOJBL308AMbBC CBOUCMEAMU NOO0OUS OJIA



000CHOBaHUS C8OUCME huyp;

-NPUMEHAMb CBOUCMBA O0BUICEHUN 011 NPOBeOeHUs. NPOCMeUUX 000CHOBAHUL
ceoticmes ghueyp.

B noBceHeBHOM KU3HHU ¥ TPH U3YYEHHHU APYTUX NMPEIMETOB:

NPUMEHAMb CBOUCMBA OBUNCEHUN U NPUMEHAMb NO000uUe O0as NOCMPOEeHUl U
BbIYUCICHUL.

BeKkTopbl M KOOPAUHATHI HA TIOCKOCTH

-Onepuposams NOHAMUAMU 8EKMOP, CYMMA, PA3SHOCMb 8eKMOPO8, Npou3eedeHue
8EKMOPA HA YUCTO, Y20l MEeNHCOY BEKMOPAMU, CKATISIPHOE NPOoU3sedeHuUe 8eKmopos,
KOOPOUHAMbl HA NJIOCKOCMU, KOOPOUHAMbL BEKMOPA,

-8bINOJIHAMYb OeliCMEUsi HA0 BEeKMOPAMU (ClloOJCeHUe, 8blYUmMAaHue, YMHONMCEHUE Ha
YUCTI0), BBIYUCTIAMb CKANAPHOE NPOU3BeoeHUe, ONPeoeisims 8 NPOCMetUUx C1y4asnx
V2o Mexcoy 8eKmopamu, GbINOJHAMb PA3I0NCeHUe 8eKmopa HA cocmasisaowue,
NPUMEHAMb NOJYUeHHble 3HAHUS 8 Du3UKe, NOIb308AMbCIL POPMYIOU BbIYUCTEHUS
PACCMOsAHUSL MeNHCOY MOYKAMU NO U3BECMHbIM KOOPOUHAMAM, UCNOIb308ANb
VpasHeHusl hueyp 0ns peuleHuss 3a0ay;

-NPUMEHSMb BEKMOPbl U KOOPOUHAMBL OJil PeUeHUs. 2eOMemMPU4ecKUx 3a0ay Ha
8bIYUCTEHUE ONUH, V2Tl08.

B noBceIHeBHOM KU3HHU M TPH U3YYEHUHU APYTUX NMPEIMETOB:

UCNONIL3068AMb NOHAMUSL BEKMOPO8 U KOOPOUHAmM OJisl peuleHus 3a0ay no gusuxe,
eeozpaguu u Opyaum yueoHbiM npeomemam.

HUcTropust MaTeMaTuKH

-Xapakmepuzosamv  6K1A0  8LIOAIOWUXCA — MAMEMAMUKO8 6  pa3sumue
MaAmemMamuxy U UHbLX HAYYHBIX obaacmetl;

HOHUMAmMb poib Mamemamuxu 8 pazeumuu Poccuu.

MeToabl MaTEeMATHKH

Ucnonv3ys u3zyuenHvle Memoowvl, Npo8oOuUmMb 00KA3amenbCmeo, BblNOIHAMb
onpoegepoicerue;

-gblOUpamb  U3YUeHHble  MemoOobl U UX ~ KOMOuHayuu — ONsl  peuleHus
mamemamuyeckux 3a0a4,

UCNONIb3068aAMb  MamemMamuyeckue 3Hauus OJisl ONUCAHUA 3AKOHOMEpPHOCmel 8
OKpydHcaroweti 0eucmeumenrbHOCmuy U NPoU38e0eHUsX UCKYCCmed,

-npuMeHsAmbs ~ npocmeluiue  NpocpaMMmuvie  cpedcmeéa U - IJIeKMPOHHO-
KOMMYHUKAYUOHHbBIE CUCEMbL NPU PeUeHUU MAmemMamuieckux 3a0ay



Conep:kaHue Kypca MaTeMaTHKH 5 Kjacca.

HarypajabHble umciaa W mKaabl. YUTeHHWEe W 3amucCh HATypaJIbHBIX YHCEL.
Otpe3ok. U3mepenne u nocrpoeHne oTpe3koB. KoopauHaTHbIN J1yd, €IUHUYHBIN
OTPE30K, KOOpANHATHI TOUeK. CpaBHEHUE YKCEN.

Cinoxenne ¥ BbIYMTAHHE HATypajdbHbIX 4uces. CroxeHue, CBOICTBa
cioxenus. Berunranue. YnciioBble 1 OyKBEHHBIE BBIDAXKECHUS. Y pABHEHHE.
YMHOKEeHHe M [JeJIeHHe HATypaJbHbIX YHCel .  YMHOXKEHHE, CBOMCTBA
YMHOKEHHS. JleneHue. YHpolieHue BBIpaKEHUU, packpbiThe cKoOOK. Ilopsmok
BBITIOJTHEHUS JielicTBui. CTeneHp yucia.

Ilinomaaun u od0bembl. [lnomanes, eauHunbl U3Mepenus miomaaun. dopmyna
wiomaaM mnpsaMoyroibHuka. OObeM, eauHMLBl u3MepeHus oObema. OO0beMm
IIPSAAMOYTOJIBHOIO ITapaJlIesIeIuIIe1a

OObikHOBeHHbIE Jpo0u. OKpyXKHOCTb, Kpyr. [lonu, OOBIKHOBEHHBIC IPOOH.
CpaBHEHHE, CIIOKEHHE M BBIYUTAHME OOBIKHOBEHHBIX ApoOed € OJMHAKOBBIMU
3HaMmeHatessiMu. CMemansbie yncna. CloKeHne U BBIYMTaHUE CMELIAHHBIX YHCETl
C OIMHAKOBBIMM 3HAMEHATEIISIMU

HNecaTuuHble apodu. JlecstuyHas 3anuck ApoOHbIX uncen. CpaBHEHUE, CI0KEHHUE
Y BBIYMTAHHE JECATHUYHBIX JpoOei. [Ipubmmxennsie 3HaueHuss. OKpyrieHue
quced.

YMHOKeHHEe U JeJIeHHe JAeCATHYHBIX [Apo0el. YMHOXEHHE U JCIICHUE
JIECATUYHBIX IPOOEi Ha HATypaJIbHbIC YUCIIA. Y MHOXKEHHE U JICJICHUE JECATUUHON
JpoOU Ha IeCITUUHYIO Apo0b. CpenHee apupMeTHIECKOE.

NHcTpyMeHTBI I BBIYHCJIACHHH M U3MepeHMH. MUKpPOKaIbKyIsATOD.
[IpoueHTrl. YTOJ, U3MEPEHHE U MOCTPOECHUE YIVIOB. UEpTEKHBIM TPEYrOJbHUK,
TpaHcnoptup. Kpyrossie quarpammel.

I[MoBTOpEHMeE.

TemaTnueckoe pacnpeacjicHue 1acoB.

CornacHo yueOHOMY TUIaHy, Mporpamma paccuutana Ha 170 gacoB B rof (5 yacos

B HEJEIIO).
Hassanue tembl KonnuectBo
4acoB

HarypanpHble yncna v mKasisl 15
Crno>xeHHe M BBIMUTAaHUE HATYpaJIbHBIX YHCEIl 20
YMHOKEHHUE U JIeJICHUE HATypaIbHbIX YHCElI . 23
[Imontaan u 00bEMBL. 13
OOBIKHOBEHHBIE JIpoOU 26
Jlecsituanbie qpoou. 15
YMHOKEHHE U JICJICHUE NECITUYHBIX JTPOOeil. 24
HNHCTpYMEHTBI 7151 BBIYMCIEHUN U U3MEPEHUMN. 15
IToBTOpeHue 19
Wroro 170




Coaep:kanue Kypca MaTeMaTHKH 6 Kiacca.

Jeaumoctb unced. [lenurenn u kpatueie. [Ipuznaku nenumoctu Ha 2; 3; 5; 9; 10.
[IpocTteie W cocraBHblE 4HCia. Pa3lokeHWe Ha MPOCThIE MHOMXKUTEIU.
HauGonpimuii obmmii nenurens. B3aumuo npocteie yucia. HauMensinee oOiee
KpaTHOE.

Cio:keHne W BbIYMTAHHE Jpoleil ¢ pa3sHbIMH 3HaMeHareasiMu. OCHOBHOE
cBorictBo Jnpoou. CokpamieHue napobeit. IlpuBenenue gpobeir k oOmEeMy
3HameHaTeno. CpaBHEHHE, CIOKEHHE W BBIUMTAHHE JpoOei C pa3HbIMU
3HameHatenaMu. Clio)KeHUe U BBIYUTAHUE CMEIIaHHBIX YHCElL.

YMHOXKeHHEe H JejieHHe OOBIKHOBEHHBIX /Jpo0eil. YMHOXEHHE JpoOeil.
Haxoxpaenue apodu ot uucna. [lpuMeHeHue pacnpeneauTeIbHOro CBOMCTBa
yMHOXeHUsI. B3auMHo oOpaTtHblie uncna. [lenenue npobeit. Haxoxaenue uucia no
ero apoou. IpoOHbIE BEIpAKEHUS.

OrHomrenuss u npomopuur OtHomeHnus. IIpomopunn, OCHOBHOE CBOMCTBO
nponopuuu. Ilpsmas u oOpaTHas mponopLHOHAIbHBIE 3aBUCUMOCTH. Macmira0.
JInuHa OKpy>KHOCTH M Tuiolaap kpyra. [lap.

IonoxurenbHble W OTpULATENbHbIe uYMcaa. KoopauHaTtel Ha MPSIMOI.
[IpoTtuBomnoONOXHbIE yucnaa. Mopaynb uucna. CpaBHeHue uwucen. l3MeHeHue
BEJINYHMH.

Ciio:)keHMe ¥ BbIYHTAHHE MOJIOKUTEIbHBIX H OTPHULIATEJbHBIX YHCEJ.
CnoxeHue 4ncell ¢ MOMOUIBI0 KOOPAUHATHOM NpsiMoi. CIOKEHHE OTPULIATEIbHBIX
yrcen. CnoXeHHue Yncen C pa3HbIMU 3HaKaMu. Berauranue.

YMHOXKeHHEe W JIeJIeHHEe TOJIOKUTEJbHBIX M OTPHUATENbHBIX YHCe
VYmuoxenue. [enenwe. PamuonanpHpie uwnciaa. (CBoiicTBa  J€MCTBHH  C
palOHAILHBIMU YHCIIAMH.

Pemenue ypaBHeHumil. Packpeitne cko6ok. Koadpduuuent. IlomoOHbie
ciaraemele. Penmenue ypaBHEHU.

Koopaunarel Ha miockoctu. IlepnennukynspHsie mnpsMbie. [lapannenbHbie
npsameie. Koopaurataas miockocts. CtonbuaTeie quarpamMmsl. ['paduxu.
IHoBTOpEHUE.

TemaTH4eckoe pacnpeacJaicHue 4acoB.

CornacHo yyeOHOMY IUIaHy, IporpaMma paccuutasa Ha 170 yacoB B rof (5 4acoB B HEIEIIO).

HazBanwne TeMbI KonmuecTtBo
9acoB

IToBTOpEHHE 4
JlemuMOoCTh YnCell. 21
Cno)keHHe ¥ BRIYMTAaHUE JPOOEH C pa3sHBIMHU 3HAMEHATEIISIMU 22
YMHOKEHUE U JIeJICHHEe OOBIKHOBEHHBIX JIpo0eii. 32
OTHONICHHS ¥ TIPONOPIIHUH. 19
[TonoxxutenpbHbIC U OTPHUIIATEIHHBIC YHCTIA. 13
CroxeHne W BBIYUTAHWE TOJOXHUTEIBHBIX M OTPHUIATENbHBIX | 11




YHCCII.
VYMHOXKEHUE U ACJICHUC TTOJIOKUTCIIbHBIX U OTPUIATCIIbHBIX YHUCCII 12

Pemenue ypaBHeHUH. 15
KoopanHaTsl Ha IIIOCKOCTH. 13
HToroBoe moBTOpEeHNE Kypca MaTeMaTHKU 8
Htoro 170

Ili1anupyemblie pe3yJibTaThbl U3YUYEHUSI MATEMAaTHKHU B 5-6 kiaccax.

HartypaJjbHble unciaa v mKaJjbl. JIOJHKEH YMETh:

- UuTaTh U 3aNIMCHIBATH MHOTO3HAYHBIEC YHCIIA, CPABHUBATH U YIIOPSAOYNBATh UX;
-CTpouTh HOpsSIMyI0, OTPE30K, JIy4; OINPEAEHATh JINHY OTpPE3KOB, CPaBHHUBATh
OTPE3KH MEXKITY COOOI;

-CTpouTh KOOPAMHATHBIN JTyd, HAXOAUTH KOOPJIUHATHI TOUEK U CTPOUTH TOYKHU IO
KOOpJMHATaM.

CJi0:keHMe U BBIYUTAHNE HATYPAJIbHBIX YHces. [[0JDKeH YMETh:

-BBINOTHATE ClIOKEHUE U BBIYUTAHUE MHOTO3HAYHBIX YUCET;

-hOpMyJIMPOBATh CBOMCTBA CJIOKEHUS M BBIUMTAHUS, MOJIb30BATHCS CBONCTBAMH,
3aKOHAMU CIIOKCHHUS;

-Haxonuth 3Hau€HUs YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUI;

-Pemate  mpocreiiline  ypaBHEHUS Ha  OCHOBE  3aBUCHUMOCTEH  MEXKIY
KOMITOHEHTaMU apu(METUYECKUX JTCHUCTBUM.

-COCTaBJISITh YPABHEHUS 10 YCIOBHIO 3a]]a4, aHAJTU3UPOBATh U OCMBICIUBATh TEKCT
3aauu, nepe@opMyIupoBaTh yCIOBUE, W3BJICKATh HEOOXOANUMYIO HHGOpPMAIIHIO,
MOJEIUPOBATh YCIOBHE C TOMOIIBK) CXEM, PUCYHKOB, PEaJbHBIX MPEIMETOB;
CTPOUTH  JIOTUYECKYID CHUCTEMY pAacCyXICHUH; KPUTHUYECKA OLECHUBATh
MOJYYEHHBIA OTBET, OCYIIECTBJISITh CAaMOKOHTPOJb, TMPOBEPSISI OTBET HA
COOTBETCTBHE YCIIOBUIO.

YMHOKeHHUE U JIeJIeHHe HATYPAJIbHbIX YUCeJI .

JlomxeH yMeThb:

-BBITIOTHATE YMHOXKEHUE U JISJICHUE HAaTYpaIbHBIX YHCEIT;

-ITos1b30BaThCSl CBOMCTBAMU YMHOXKEHUS U JICJICHHUS;

-ITosib30BaThCS pacpeeIUTEILHBIM 3aKOHOM MPU YIIPOIIICHUU BhIPAXKEHUH;
-Cobmto1aTh MOPSAOK BBITIOJHEHUS JEUCTBUM TIPW BBIUMCICHUU  3HAYCHHM
BBIPAKCHU,

-Bo3BouTh unciio B KBaaparT u B KyO.

Ilnomanu u o0bembl. [[0KEH YMETh:

-Beaucnare miomanas TpsSIMOYTOJbHUKA M KBajpaTa, 00bEM MPSIMOYTOJIHHOTO
napajienenuneaa u kyoa mo ¢gopmynam;

-Ilosib30BaThCSl OCHOBHBIMU E€IWHHUIIAMH HW3MEPEHHUS IO U 00beMa,
MIePEBOJIUTH OJHU €UHUIIBI U3MEPEHUS B JIPyTHE.

-iCCIIEIOBaTh M OMNUCHIBATH CBOMCTBA TE€OMETPUYECKUX (DUTYyp, HCHONb3Ys
HKCIIEPUMEHT, HaOJI0JIeHHe, HU3MEPEeHHEe U MojelupoBaHue. MoaennupoBath
reoOMeTpUYecKre 00bEKTHI C TOMOILBIO OyMaru, MiacTUINHA, POBOJIOKH U JIp.
OO0bIKHOBEHHBIE APO0H. [[0KEH YMETD:

-CTpouTh OKPY>KHOCTb C HOMOILBIO IUPKYJIS;



-MopenupoBate B Trpaduyeckoil, mpeaMeTHOl Qopme MOHSATHUS U CBOWCTBA,
CBSI3aHHBIE C ITOHATHEM OOBIKHOBEHHOU Ipo0H;

-Uurtath 1 3anuchIBaTh OOBIKHOBEHHBIE APOOH;

-CpaBHMBaTh OOBIKHOBEHHBIE JPOOU C OJIMHAKOBBIMH 3HAMEHATEISIMU;
-ITonp30BaTh CBOMCTBOM JI€JIEHUS CYMMBI Ha YUCIIO;

-Ilepexoauts OT OgHOW (QOPMBI 3aIUCH K JAPYroil: HpPEICTaBISATh CMEIIAHHOE
YHCJIO B BUJI€ HEMPABUILHOU JpoOU U HA00OpOT;

-BpinmonHATE clOXKEeHHEe U BbIUMTAHUE OOBIKHOBEHHBIX JApOOEH M CMEHIaHHBIX
Yyucel ¢ OAMHAKOBBIMU 3HAMEHATEIISIMH.

JecaTHYHBIE APOOH.

JlomKeH yMeTb:

-Hurtath 1 3anKCHIBATh 1ECATUYHBIE IPOOH;

-Ilepexonuth OT onHOM (hOPMBI 3alUCH K JPYroi: MPEACTaBIATh MPAaBUIIbHBIC
JTpoOH B BUJIE JECATUUHBIX APOOEH;

-CpaBHMBATh JIECATUUHBIE IPOOU MEXTY COO0H, N300pakaTh X Ha KOOPAUHATHOM
ayye;

-BBINonHATH C0KEHNE U BBIYMTAHUE AECATUYHBIX IpO0eH;

-OKpyIJIATh YHCIIA.

YMHOKeHHUEe U IeJIeHUue JeCATHYHbIX Apo0eil. J[0JKEeH_yMEeTh:

-BrInonHATh yMHOXKEHUE U JIEIEHNE AECSITUYHBIX ApoOeH;

-Beruncnare cpenHee apudMeTHUECKOE€ HECKOJIBKUX YHCEN, CPEIHIOI CKOPOCTh
JIBUKEHUS.

HNHcTpyMeHTBI AJI BBIYMCICHUI U u3MepeHuil. Jl0JKeH_yMeTh:

-OOBACHATH, YTO TAKOE MPOLEHT; MPEICTaBIsATh MPOLEHTHI B Ipo0sX, a IpoOu B
MPOLICHTAX.

-OcymectBnsate nouck wuHpopmammun (B CMMU), coxepkameil 1aHHBIE,
BBIPAKEHHBIE B IIPOLICHTAX, HHTEPIIPETUPOBATH HX.

-BrinonuaTs Bce apudmeTrnueckre AeMCTBUS ¢ MOMOIIBI0 MUKPOKAJIbKYJISTOPA;
-CTpOUTB MPSIMBIE YIJIBI C TOMOIIBIO YEPTEKHOIO TPEYTOJIBHHKA;

-ITonp30BaThCs TPAHCIIOPTUPOM UL U3MEPEHUS U TIOCTPOECHUS YIJIOB;

-Uurath 1 1300paxkaTb KPyroBble JUarpamMmbl.

Henumocms uucen..

YMers. @opMupoBaTh ONpENENEHUs JACIUATENs M KPAaTHOrO, MPOCTOr0 U
COCTABHOT'O YMCJIa, CBOMCTBA U MPU3HAKHU AEIUMOCTU. [[0Ka3bIBaTh U ONPOBEPraTh
C  TIOMOUIbIO  KOHTPIPUMEPOB  YTBEPXKACHUS O  JIETUMOCTH  YHCEI.
KnaccuduimpoBats HatypajibHble 4Kclia (YETHbIE M HEYETHBIC, IO OCTATKAM OT
JenuTens Ha 3 U T.1.). BepHo UCHob30BaTh B pe4YH TEPMUHBI: JEIUTEIb, KPATHOE,
HauOONBIINK OOIIUM NIeTUTeNb, HaUMEHbIee o0Iee KpaTHOE, MPOCTOE YHCIIO,
COCTAaBHOE YMCJIO, YETHOE YHUCJIO, HEYETHOE YHCIIO, B3aMMHO IIPOCTBIE YHUCIA,
pa3joKEHHE 4YHucCiIa Ha MPOCThIE MHOXMUTENW. Pemars TEeKCTOBbIE 3aAadd
apudpmernyeckumu  crnocodamu.  Bprumcnate  Qaktopumansl.  Haxomutsb
o0ObeIMHEHNE M TIEpeceYeHHe KOHKPETHBIX MHOXXECTB. [IpUBOAUTH MpHUMEpHI
HECJIOKHBIX KJIacCU(UKALUN U3 Pa3IMUHBIX 00IacTel )KU3HH.

Cnosicenue u éviuumanue Opoobeii ¢ pasHviMU 3HAMEHAMEIAMU..

YMetb. @opMynmHpoBaTh OCHOBHOE CBOMCTBO OOBIKHOBEHHOW IpoOH, MpaBuiia



CpPaBHEHHS, CIIOKEHUSI M BBIYMTAHUA OOBIKHOBEHHBIX Ipooeil. IIpeoOpa3oBeiBaTh
OOBIKHOBEHHBIE IPOOU, CPABHUBATH U YIOPSIOYMBATH UX. BBINOMHATE cliokeHUE U
BbIYMTAaHHE OOBIKHOBEHHBIX ApPOOE M CMElIaHHBIX yuceld. Pemarh TEKCTOBbBIE
3alayu apupMETUYECKUMH Croco0amMu. AHaIU3UPOBaTh U OCMBICIMBATH TEKCT
3a/lauu, nepe@opMyIupoBaTh yCIOBUE, WU3BJIEKATh HEOOXOAUMYIO HHGOpPMAIIHIO,
MOJICIUPOBATh YCJIOBUE C TMOMOUIBIO CXEM, PUCYHKOB, pPEAbHBIX OOBEKTOB;
CTPOUTH  JIOTMUECKYIO LEMOYKY PACCYXKIEHUH; KPUTHUYECKH  OLIEHUBAThH
NOJIYYCHHBIA  OTBET, OCYLIECTBJISITh CaMOKOHpPOJb, MpPOBEpSAs OTBET Ha
COOTBETCTBHE YCJIOBHUIO. BBHINOIHATh MPUKHUAKY M OLICHKY B XOJI€ BBIYMCICHUM.
BreimonusaTe nepedop BceX BO3MOXKHBIX BApHAHTOB JUIS TMepecuyeTa 0ObEKTOB MU
KOMOHMHAILIUN, BBIJICISITH KOMOMHAIINH, OTBEUAIOIINE 3aJaHHBIM YCIOBHSM.
Ymnoorcenue u denenue o6vikH0BeHHBIX OpObeil.

YMmere @opMyIupoBaTh NpaBUIa YMHOXKEHUS U JEIEHUS OOBIKHOBEHHBIX JIPOOEH.
BbINONHATE yMHOXEHHUE U JielIeHne OOBIKHOBEHHBIX APOOEH M CMEIIaHHBIX YUCEIL.
Haxoauts ApoOb OT unciaa U YuciIo Mo ero aApodu. ['paMmaTHuecku BEpHO UUTATh
3alliCU TPOU3BEJCHUM M YacCTHBIX OOBIKHOBEHHBIX JpoOeil. Pemiath TekCTOBbIE
3aJaud apuPMeTHUecKUMU crocodbamu. IIpoBoaAUTH HECIIOXKHBIE HCCIEIOBAHMUS,
CBSI3aHHBIE CO CBOMCTBaMM JApPOOHBIX UHCEN, ONUpasChb Ha YHUCIIOBBIE
HKCIEPUMEHTHI (B TOM YHCIIE€ C UCIOJb30BAaHUEM KaJIbKYJSTOpPAa, KOMIBIOTEPA).
[TpuBOIUTH MpUMEpPHI AHAJIOTOB 3TUX T€OMETPUYECKUX (UTYP B OKpYKaIOLIEM
MHUpE.

Ommnowenus u nponopyuu.

YMerb. BepHo ucnonb3oBaTh B peyd TEPMHUHBI: OTHOIIEHHE YHCEJ, OTHOLIECHUE
BEJIMYMH, B3aUMHO OOpAaTHbIE OTHOIIEHHUSA, MPONOPLHS, OCHOBHOE CBOMICTBO
BEPHOM  IPOMOPLMM, TPSIMO  MNPOMOPLHUOHAIBHBIE  BEJIMYHMHBI, OOpPATHO
PONOPIMOHANIbHBIE BEIMYMHBI, MaclTald, JUIMHA OKPY>KHOCTH, IUIOLIAAbL KpYra,
map u cdepa, ux UeHTp, paauyc u auaMmerp. Mcnonb3oBaTh MOHATHS OTHOILIEHUS U
OPONOPLUMK IpU  pelmieHud 3axad. [IpuBOaUTH INpuUMeEpsl  UCHOJIB30BaHUS
OTHOIIEHUWH B mpakTuke. Mcnonp3oBaTh MNOHATHE MacITad MPU  PELICHUU
MPAaKTUYECKUX 3a7a4. BBUHUCIATH [IUHY OKPYXHOCTM M IUIOHIaAb Kpyra,
UCIIONB3YSl 3HAHMSI O NPUONIKEHHBIX 3HAYEHUSIX uucen. Pemate 3amauu Ha
IPOLEHTHI U APOOH COCTABIECHUEM MPOIMOPLUHU (B TOM YHCIIE 33a4U U3 PEAbHOM
NPAKTUKH, UCTIONB3YsI P HEOOXOAUMOCTH KaJIbKYJISTOP).

Ilonoxcumenvuvie u ompuyamenvHvle Yucd.

YMmerb. BepHo wucnonb3oBaTh B peud TEPMUHBI: KOOpAWHATHAs MpsiMasd,
KOOpJIMHATa TOYKHU Ha MPSMOM, MOJIOKUTEIBHOE YMCIIO, OTPULIATEILHOE YHCIIO,
MPOTHUBOIIOJIOXKHBIE YHUCIA, LEI0€ YHMCIO0, MOAYJb uucia. [IpuBoaute nmpumepbl
WCIIOJIb30BAHUSL B OKPYXKAIOLEM MUPE MOJIOXKUTEIBHBIX U OTPULIATEIbHBIX YHCEN
(Temneparypa, BBIUTPBINI-NIPOUTPHII, BBIIMIE-HUXKE YPOBHS MOpsSs U T.IL.)
N300pakath TOUKaMU KOOPAMHATHOU MIPSMOM MOJIOKUTEIHHBIC U OTPHUIIATECIIHHBIE
palMOHAJIbHBIE YHCIA. XapaKTEpHU30BaTh MHOXKECTBO LENbIX yucen. CpaBHUBATh
MOJIOKUTENIBHBIE U OTPULIATENIbHBIE Ynca. [ paMMaTHYECKH BEPHO YUTATh 3alUCU
BBIPKEHHI, COAEPKALIMX MTOJOKUTEIBHBIE U OTPULIATEILHBIE YHACTIA.

Chosicenue u goluumanue nOJI0HCUMENbHBIX U OMPUUAMETbHBIX YUCEIL.

YMerb. @opMynaupoBaTh MpPaBWIA CIOKEHHS M BBIYATAHUSA IOJOKUTEIBHBIX U



OTPULATEIbHBIX YHCEN. BBINOIHATH CI0KEHWE W BBIYMTAHHUE IOJIOKUTENBHBIX U
OTPHULIATENBHBIX YKcell. ['paMMaTHUECKH BEPHO YUTATh 3aIIMCH CYMM U Pa3HOCTEM,
COZIEpIKAILUX TMOJIOKUTEIBHBIE U OTPHIATENbHBIE Yncia. UuTaTh M 3alKChIBaTh
OYKBEHHBIE BBIPAKEHHS, COCTABISATh OYKBEHHBIC BHIPAXKEHUS 110 YCIOBUAM 3a/1au.
BbluucisaTe 4ucioBble 3HAaYeHUsT OYKBEHHOTO BBIpAXKEHHUS TMpPU 3aJaHHBIX
3HaueHusax OykB. CocTaBiATh YpaBHEHHUsS TIO0 YCJIOBHSAM 3anad. Pemath
MPOCTEHIINE YpaBHEHHS HAa OCHOBE 3aBHCUMOCTEH MEXIYy KOMIIOHEHTaMU
apumeTnyeckux nencTBuil. HaxoauTs 1iMHy OTpe3ka Ha KOOPIUHATHON IPSIMOH,
3Has KOOPAMHATBI KOHIIOB JTOrO OTpe3ka. Pemars TekcToBBlE 3amadn
apu(MeTnyecKuMu croco0amu.

Ymnoowcenue u oenenue nonosxcumenvrplx u OmpuyamenbHbIX YUucCel

YMmers. DopMynupoBaTh NpaBUiia YMHOXKEHUS WU JEJIEHUS IOJOXKHUTENbHBIX WU
OTPHULIATENBHBIX YHUCEN. BBINOIHATE YMHOXEHHE W JICIICHUE IIOJOKUTENBHBIX U
OTPHULATENbHBIX YHCEN. BBIYMCIATH YMCIOBOE 3HAYEHHE APOOHOTO BBIPAKEHUS.
['paMMaTHUECKy BEPHO YUTaTh 3allUCH MPOU3BEICHUNA M YAaCTHBIX, COJEPKAIIUX
NIOJIOXKUTENIBHBIE M OTPUILATENIBHBIE YHCA. XapaKTepHU30BaTh MHOYKECTBO
palMoHaNIbHBIX 4YKcel. YuTaTh W 3amuChiBaTh OYKBEHHBIE BBIPAXKEHHUS IIO
YCIOBUSIM 3aJlad. BBIUUCIATH 4nCIOBOE 3HAaUeHHE OYKBEHHOT'O BBIPAXXEHHS IpU
3aJaHHBIX 3HaueHusX OykB. dopmupoBaTh M 3aMUCHIBATh C MOMOIIBIO OYKB
CBOMCTBAa [JEHCTBMA C pPALMOHAIBHBIMU YHUCJIAMHM, HPUMEHATh UX JUIA
npeoOpa3oBaHus YHUCIOBBIX BbIpakeHUU. COCTaBIATH ypaBHEHUS MO YCJIOBHUSIM
3aga4. Pemare mnpocTeWIMe YpaBHEHHSI HAa OCHOBE 3aBUCHUMOCTEM MEXIY
KOMIIOHEHTaMH  apu(pMETUYECKUX JAelcTBU. Pemarb TeKCTOBbIE 3alayu
aprupmMeTndecKkuMu criocodamu. Pemare Joruyeckue 3a1auu ¢ NIOMOUIbI0 rpadoB.
Pewienue ypasnenuii.

YwMmets. BepHo ucnons3oBaTh B peuu TEPMUHBL: KOIPHUIIMEHT, paCKPHITHE CKOOOK,
noJI0OHbIE ciaraeMble, MPUBEICHUE IMOJOOHBIX ClIaraéMblX, KOPEHb ypaBHEHUS,
JMHEMHOE YypaBHEHHE. | pamMMarMd4ecKu BEPHO YMTATh 3allMCHA YPaBHEHMUM.
PackpbiBaTh CKOOKHM, yOpoOIATh BBIPAXKEHUS, BBIYUCIATH  KOAI(PPUIIUEHT
BbIpakeHUs. Pemarh ypaBHEHUS YMHOKEHUEM WJIM JeJIEHHeM 00eHux ero dacrei
Ha OJHO U TO K€ HE PAaBHOE HYJIIO YMCIJIO ITyTEM IIEpPEHOCA CJIAraeéMoro U3 OJHOMN
YacTH YpaBHEHHMs B ApPYyryro. Pemats TEKCTOBBIE 3a/1a4yM C NOMOILIBIO YPaBHEHUN.
Pemarb TekcToBble 3a1auu apudmMeTndeckumu crocodamu. [IpuBoauTs npumepsl
KOHEYHBIX U OECKOHEUHBIX MHOXECTB. PemaTh Jorudyeckue 3ajayv ¢ MOMOIIbIO
rpadoB.

Koopounamut na nnockocmu.

YmeTh. BepHO HCHONIB30BaTh B PEYM TEPMUHBL: NEPHEHAUKYISPHBIE MPSMBIE,
napajuielbHble TpsiMble, KOOpJAWHATHAsI MJIOCKOCTh, OCh aOclMCC, OChb OpJUHAT,
cronbuarass guarpamma, rpaduk. OOBACHATH KaKue MpsSMble Ha3bIBAIOT
NEPIEHIUKYJISIPHbIMUA U KaKUE — MapajlieIbHBIMU, (JOPMYIUPOBATh UX CBOWCTBA.
CrpouTh NEPHEHAMKYJIAPHBIE U MAPAJUIEIbHBIE MPSAMBIE C MOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB. CTpOUTh Ha KOOPAMHATHOM TIIOCKOCTH TOYKU U (UTYPHI IO
3aJJaHHBIM KOOpJIMHATaM: OMNpEAeNsATh KOOpAWHATHl ToueK. Uurtarh rpaduxu
OpOCTEHIINX 3aBUCMMOCTEH. PemaTh TekcTOBBIE 3amaun apupMeTHUEeCKUMU
cnocobaMu. AHaAIM3UPOBaTh U OCMBICIATH TECT 3ajadd, mnepedopMmynnpoBaTh



YCJIIOBUC, H3BJICKATH H€06XOI[I/IMYIO I/IH(i)OpMaI_[I/IIO, MOJCJIUPOBATL YCJIOBHUC C
IMIOMOIIbIO CXCM, PUCYHKOB, PCAJIbHBIX IIPCAMCTOB; CTPOUTDH JIOTHUYCCKYIO HCIIOYKY
paCCY}K,HCHHﬁ; KPpUTHYCCKH OLCHHUBATbH HOHy‘{eHHBIﬁ OTBCT, OCYHICCTBJIATH
CaAMOKOHTPOJIb, ITPOBEPAA OTBCT HA COOTBCTCTBHUC



Conep:kanue Kypca ajare0opsnl B 7 KJjacca.

BroipaxeHusi, TOKAeCTBA, YypaBHeHUs1 UYUCIOBBIE BBIPAXKEHUS U BBIPAKEHUS C
nepeMeHHbIMU. YuciioBoe 3HaueHHWE OYyKBEHHOTO BbIpakeHHUs. PaBeHCTBO
OYKBEHHBIX BbIpaXeHUM. TO0XKIECTBO, J10KA3aTENbCTBO TOXIECTB. I[Ipocteimiue
npeo0pa30BaHus BRIPAKCHHUH C TIEPEMEHHBIMU. Y paBHEHHUE C OJTHON TIEPEMEHHOMU.
Kopenb ypaBHenus. JluHenHoe ypaBHeHue. PemieHue 3amay ¢ MCIOJIB30BAHUEM
JIMHEWHBIX YPABHEHU.

CrartucTnyeckne XapakTepuCTUKHU

Cpennee apudmeTuueckoe, pa3Max U MoOJAa, HauOOJblliee W HaWMEHBIIee
3HaueHusl. Melnana Kak CTaTUCTUYECKash XapaKTEPUCTHKA.

DOyHKUIMHA

[Tonsitue ¢ynkuuu. Ob6nacte onpeneneHuss ¢GyHkiuud. CrnocoObl  3agaHus
dbynkuuu. Beruucnenune 3nauenuit dynkuuu no dopmysne. ['pabuk QyHKuu.
Oyukiust y = kx + b u e€ rpadguk. ['eomerpuueckuii cMbici KO3(PPUITUEHTOB.
Oyukius y = kx u ee rpaduk (mpsimas MponopIuOHAIbHOCTS).

CreneHb ¢ HATYpPaJbHBIM MOKa3aTeJIeM

CreneHbp C HaTypaJbHBIM TIOKa3zaTeneM U €€ cBohcTBa. OOHOWIEH U €ro
CTaHIAPTHBIN BHJ. Y MHOKEHUE OJHOWIECHOB. BO3Be/IeHNE OJHOUWIEHA B CTEIICHb.
Oynkmun Y = X2, Y = X° 1 ux rpaduky.

MHuorowienbl MuorowieH. CreneHb MHOTOYJieHA. Cl0XEHHWE, BBIYMTAHHE U
YMHOXEHHUE MHOTOWICHOB. Pa3yioxeHrne MHOTOWIeHa HAa MHOXUTEIU: BHIHECEHUEM
OOLIEro MHOXKHTENIA 3a CKOOKH, CIIOCOOOM I'pYIITUPOBKHU.

@OopMyJIbl COKPAIIEHHOTO YMHOKEHUSI

KBagpar cymmbl U kBaapar pa3HocTH. PazHocTh kBanparoB. CymMma M pa3HOCTh
KyOoB. [IpeoOpa3oBaHue 1EIBIX BBIPAKEHUH.

Cucrembl JINHEHHBIX YPaBHEHUI

JluneitHoe ypaBHEHUE C JABYMs MEPEMEHHBIMHU, €ro rpaduueckas HHTEpIpETaIS.
Cucrema ypaBHEHMI, NOHSTUE PEIICHHUS CUCTEMbl YPAaBHEHUH C JIByMs
NEPEMEHHBIMH; PEIIEHUE JIMHEHHBIX CUCTEM TMOJICTAHOBKOW U airedpandyecKum
cinoxenueM. ['paduueckass MHTepHpeTanus CUCTEMBI JIMHEWHBIX YPAaBHEHHU C
JByMsI IepeMeHHbIMU. Perienue 3anau

IHoBTOpEHME.

TemaTnueckoe pacnpeacjaicHuec 1acoB.

CornacHo yueOHOMY TJIaHy, Tporpamma paccuntana Ha 102 gaca B roxa (3uaca B
HEJIEITI0).

Ha3zBanune tembl KonnuectBo
4acoB

BripaxkeHusi, TOX1eCTBa, YpaBHEHUS 22

DOyHKIIUU 11




Crenens ¢ HaTypaJbHbIM ITOKa3aTCJICM

11

MHorouseHbl 17
DopMyJIbl COKPAILIEHHOTO YMHOKEHUS 19
Cucrembl TMHENHBIX YPABHEHHIM 16
[ToBTOpEeHME 6
Hroro 102




Conep:kanue Kypca ajareopsl 8 kiacca.

BBoaHoe moBTOpEHME
PanuonanbHbie apoou
PanmonanpHass ApoOb. (OCHOBHOE CBOMCTBO JpOOHM, COKpalleHue ApoOer.

ToxaeCcTBEHHBIE IPEOOPa30BaHMs PALMOHAIBHBIX BhIpaKEHUH. DYHKIUA y == U
X

e€ rpaduk.

KBaapaTHbie KOpHHM

[Tonsitue 00 uppanuoHaNBHBIX uuciax. OOmIMe CBEACHHS O JACHUCTBUTEIBHBIX
yucinax. KBaapatHeiii kopeHs. [loHsITHE 0 HAXO0XKIEHUH TPUOTMKEHHOTO 3HAYCHUS
KBajipaTHOTO KopHsA. CBoiicTBa KBaApaTHbIX KopHeil. IIpeoOpazoBanus
BBIPXCHUM, COACpKAIUX KBaJapaTHbe KOpHU. DYHKIMS y = x, €€ CBOWCTBA U
rpaduk.

KBaaparTHbie ypaBHeHHsI

KBagpatHoe ypaBHeHune. Popmysia KOpPHEM KBaJIpaTHOIO ypaBHEHUsA. PemeHwne
pallMOHANIBHBIX ypaBHEHUU. Pelienue 3amad, NOPUBOAAIIMX K KBaApPaTHBIM
YPaBHEHHUSIM U MPOCTEHUIINM PALTMOHAIIBHBIM YPABHEHUSM.

HepaBencrBa

YucnoBble HEpAaBEHCTBA W WX CBOMCTBA. [lOUNEHHOE CIOXKEHHE W YMHOXKCHHE
YHUCJIOBBIX HEpaBeHCTB. [lorpentHocTb M TOYHOCTh NpUOMMKEHUS. JIMHeWHbIe
HEPABEHCTBA C OJJHOW IIEPEMEHHOU U UX CUCTEMBI.

CreneHs ¢ HeJIbIM MOKA3aTeJeM. JJIeMEHThI CTATHCTHKHU

Crenenb Cc 1enbIM MOKazaTenieM W ee cBoilcTBa. CTaHAapTHBIM BHUJ YHCIIA.
HavanbHbie cBeleHrs 00 OpraHu3aIui CTATUCTUYECKUX MCCIIEOBAaHUM.
IHoBTOpEHUE.

TemaTnueckoe pacnpenejieHue YacoB.

CornacHo yueOHOMY TIJIaHy, Tporpamma paccuutana Ha 102 gaca B rox (3uaca B

HEJIETTIO).
Tema KonnuecTBo
9JacoB
TToBTOpEHME 1
PanmonanbHbie 1poOH 23
KBaapatHbie KopHH 19
KBaspaTHble ypaBHEHUS 21
HepaBeHncTsa 20
CreneHsb ¢ 1eIbpIM MoKa3aTeneM. DIEeMEeHTHI cTatTucTuky | 11
HToroBoe moBTOpeHME Il
Uroro 102




Copaep:xkanue Kypca ajareopsl 9 kiacca.

KBaaparuynas GpyHkuus

Oynkuua. Ob6macTe ompeneneHus U obnacTe 3HaueHW (QyHKIUU. CrocoOsl
3aganus ¢yHkiuu. CpoiictBa QyHkumii. KBagpaTHBI TpexdieH M €ro KOpHH.
PasnoskeHne KBaApaTHOrO TpexwieHa Ha MHOXuUTenu. OyHKIusa y=ax?, e€ rpapux
u cBoiictBa. I'padukn dyHkumii y=ax>+n m y=a(x-m)>. Iloctpoenne rpaduka
kBajipatuyHo QyHkiuu. Oynkius y=x9. Kopenb N-oii cTeneHu.

YpaBHeHHS U HEPABEHCTBA € OJHON NMEepeMeHHOH

[lenoe ypaBHeHUE U ero KOpHH. [[poOHbIe palinoHaIbHbIE YPaBHEHHUS.

Pemienne HepaBEeHCTB BTOpPOM CTENEHM C OJHOM TNepeMeHHOM. Pemienue
HEPABEHCTB METOJIOM UHTEPBAJIOB.

YpaBHeHHS U HEPABEHCTBA C ABYMS IlepeMEeHHbIMH

VYpaBHeHue c JAByMs MepeMeHHbIMU U ero rpaduk. ['paduueckuit crnocod
pelieHnss CUCTEM ypaBHEHMM. PelieHne cucTeM ypaBHEHMM BTOPOM CTEICHH.
Pemenune 3a1a4 ¢ MOMOIIBIO CUCTEM YPABHEHUN BTOPOW CTEICHU.

HepaBenctBa ¢ nBymss nepeMeHHbIMM. CHCTEMBI HEPABEHCTB C JABYMSA
IIEPEMEHHBIMHU.

Apudmeruyeckas M reomerpuuyeckas mnporpeccun llocnenoBarenbHOCTH.
Omnpenenenne  apudmernyeckoit  mporpeccun. @Dopmyna N-ro  wieHa
apumeTndyeckoil  mporpeccun. @DopMyna CyMMbl TIEPBBIX N YICHOB
apu(PpMETUIECKOIN MPOTPECCHUHU.

Onpenenenue  reomeTpuyeckod  mporpeccuu.  Popmyna  N-ro  4jeHa
reoMeTpuueckor  mporpeccur. @opmyina CyMMBl II€pBBIX N YJICHOB
r€OMETPUUECKOU MPOrPECCHUH.

JIeMeHTbl KOMOMHATOPUKHU M TEOPHH BEPOSTHOCTEH

[Tpumepsl koMOMHaTOpHBIX 3aAa4. [lepectaHoBku. Pazmemenus. Coueranus.
OTHOocHTEeNIbHAS YacTOTa CIy4aHOTrO COOBITHS. BeposSTHOCTh paBHOBO3MOKHBIX
COOBITUI.

O0o01maoniee MOBTOPEHUE U KOHTPOJIb.

TemaTnueckoe pacnpeaeeHue 4YacoB.
[Ipenmer «AnreGpa» OTHOCHTCS K TIpeAMETHOM oOjactu MareMatuka u
nHopmartuka. J[jis 00s13aTeIbHOTO U3yUeHHS YU4eOHOTO npeameTa «MartemaTukay
B 9 knacce u3 pacuera 4 ydeOHBIX Yaca B HEJEN0, B 00s3aTeIbHOM YacTu
y4eOHOro Ij1aHa oTBoaUTCs 3 yaca u 1 yac u3 yactu, GopMupyeMoi ydacTHUKaMu
00pa3oBaTEILHOTO TMPOIECCa, YTO COOTBETCTBYET 00IIeMy KoaudecTBy 136 yacoB
B 9 KJacce.

Tema KoanuecrBo
4acoB
IToBTOpeHue Kypca anredpsl 8 Kiacca 3
KBanpatnunas GyHkiuys 29
YpaBHEHNS ¥ HEPABEHCTBA C OJHOW NEPEMEHHOMN 20




YpaBHEHHSI 1 HEPABEHCTBA C ABYMsI IEPEMEHHBIMHU 24
Apudmerrnyueckass 1 TeOMETpUIECKasi IPOrPeCCUu 17
DJeMEeHTH KOMOWHATOPUKH U TEOPHH BEPOSITHOCTEH 17
O6o01maroniee NTOBTOPEHNE U KOHTPOITh 26
Hroro 136

IlnanupyemMble pe3yJbTAThI H3yUeHHUs Kypca ajareopbi B 7 - 9
KJlaccax.

PanuoHnajbHbIE YHCIA

BbInyCKHUK HAYYHUTCSH:

-IIOHMMAaTh OCOOCHHOCTH JECATUYHON CHCTEMBbI CUMCIICHUS;

-BJIAJICTh MOHATUSAMU, CBA3aHHBIMH C JICJIMMOCTBHIO HATYPAIbHBIX YHUCE;
-BhIpa)KaTh YMCJIa B SKBUBAJICHTHBIX (popMax, BeIOMpas HauOoJiee MOIXOSIIYIO B
3aBUCHUMOCTH OT KOHKPETHOW CUTYyalluu;

-CpaBHUBATH U YIIOPSJOYMBATH pAllHUOHATIHBIE YUCIIA;

-BBINOJIHATh BBIYMCIICHUS C palMOHAJIBHBIMUA YHCIIAMH, COYETAas YCTHBICE U
MMICHbMEHHBIE TPUEMBbI BBIYUCICHUW, MPUMEHEHUE KaJbKYyJSTOPA; HMCIOJIb30BATh
TIOHATHS U YMEHUS, CBA3AHHBIE C IPOIIOPLUOHAIIBHOCTBIO BEJIUYHUH, IIPOLIEHTAMU B
XOJle pEIEHUS MATeMaTUYeCKUX 3a4ad M 3aJa4d M3 CMEXHBIX IPEIMETOB,
BBITIOJIHATH HECJIOKHBIE TPAKTUYECKUE PACUETHI.

BbINyCKHHUK MOJIyYUT BO3MOKHOCTh:

-MIOBHAKOMHUTBLCSA C MO3UIMOHHLIMHA CHUCTEMaMM CUMCICHHUS C OCHOBAHUSIMM,
oTIn4HBIMU OT 10;

-yrIyOUTh W Pa3BUTh MPEJICTABICHUS O HATypallbHBIX YHCIIaX WU CBOMCTBAx
JICIIMMOCTH;

-HAYYUTHCS  MCHOJB30BaTh  IIPUEMBI, PAUUOHAIU3UPYIOIIME  BBIUYUCIICHUS,
MPUOOPECTH MPUBBIYKY KOHTPOJIHUPOBATH BHIYMCIICHUS, BRIOUpAST TTOIXOIAITAN JIJIst
CUTYaIlUH CII0co0.

JlecTBUTEIbHBIE YHCJIA

BbInyCKHUK HAy4YHTCH:

-UCIOJIb30BATh HAYAJIbHBIE MIPEICTABICHUS O MHOKECTBE JICMCTBUTEILHBIX YUCETT,
-BJIAJIETh MOHATUEM KBAJIPATHOI'O KOPHS, IPUMEHSATH €T0 B BBIYUCICHUSX.
BBIITyCKHUK TTOJTyYUT BO3MOXKHOCTb:

-pa3BUTh MPEACTABICHUE O YMCIE U YHUCIOBBIX CHUCTEMAaxX OT HATypPaJbHBIX 0
JIEUCTBUTEJBHBIX YUCET; O POJIY BEIYMCICHUN B YEJIOBEYECKOW MIPAKTHUKE;

-pa3BUTh W yrayOWTh 3HAHUS O JECATHYHOW 3alUCH JCUCTBUTEIBHBIX YHCEI
(mepuoMUecKue U HeTIEpUOIUISCKUE APOOH).

N3mepennsi, npuOJINKeHUs1, OLEHKHU

BbINyCKHUK HAYYHTCS:

-MCIOJIb30BATh B XOJI€ PELICHHUS 3a/1a4 DJIEMEHTAPHbIE MPEACTABICHUS, CBA3AHHBIE
C MpUOTMHKCHHBIMUA 3HAYCHUSIMU BEJTHYNH.

BbInyCKHUK MOJYYUT BO3MOKHOCTh:

-TIOHSTh, YTO YMCIIOBBIE JAHHBIE, KOTOPHIC HCHOJB3YIOTCA JJI1 XapAKTEPUCTUKHU



OOBEKTOB OKPYKAIOLIETO MHPA, SBISIOTCS MPEUMYIIECTBEHHO MPUOJIMKECHHBIMH,
YTO MO 3alUCU MPUOJIMKEHHBIX 3HAYCHHM, cojepKaluxcsi B MH()OPMAIMOHHBIX
MCTOYHHUKAX, MOKHO CYIUTh O MOTPEUTHOCTU NMPUOIMKEHHUS;

-TMIOHATb, YTO MOTPEIIHOCTh Pe3yibTaTa BHIYUCICHHUMN JOJIKHA ObITh COU3ZMEpPUMA C
MOTPEITHOCTBIO UCXOAHBIX TAHHBIX.

AnredOpandeckue BbIPAKEHUS

BbInyCKHUK HAYYHUTCSH:

-ONEPUPOBATh MOHITUSIMH «TOXJECTBO», «TOXKIECTBEHHOE MpeoOpa3zoBaHHey,
peliaTth 3a7a4u, coaepKaiire OykBeHHbIE JaHHbIE, padoTaTh ¢ popmynamu;
-BBIMIOJIHATh TIPEOOpPa30BaHUsl BBIPAKCHHM, COIEPXKALIUX CTEHEHH C IEJIBIMU
MOKa3aTesIMU U KBaIpaTHbIE KOPHU;

-BBIMIOJIHATH TOXKJIECTBEHHBIC MPEOOPA30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha
OCHOBE MPaBUJI ICUCTBUN HaJl MHOTOUJICHAMH U anreOpandecKuMu ApoOsIMu;
-BBIIIOJIHATD PA3JI0KEHUE MHOTOUJICHOB Ha MHOKUTEIH.

BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUThCS !

-BBIMOJHAT, MHOTOIIArOBbIE TPEOOpa3oBaHUs PAIMOHAIBHBIX  BBIPAXKEHUH,
MPUMEHSIS IIUPOKHI HA0Op c11ocOO0B U MTPUEMOB;

- TOPUMEHATHh TOXAECTBEHHblE  MpeoOpa3oBaHUs [UIsl pELIEHUs 3a7ad U3

Ppa3IMYHbBIX pasnenoB Kypca (Hanpumep, TUTSL HaXO0XJICHUS
HanOOJIbIIEr0/HAMMEHBIIIETO 3HAYCHUS BHIPAYKECHUS ).
YpaBHeHust

BbInyCKHMK HAYYHUTCH:

-pelIaTh OCHOBHBIE BHJBI PAlMOHAIBHBIX YPaBHEHHM C OJHOM NEPEMEHHOM,
CUCTEMBI IBYX YPABHEHUN C JIBYMs IEPEMEHHBIMU;

-[IOHUMATh YPaBHEHHUE KAK BAKHEHUIIYI0 MAaTEMAaTHYECKYIO MOJEIb JUJI ONHCAHUS
Y HU3yYEHHs] Pa3HOOOpa3HbIX pealbHBbIX CHUTyallMid, pelaTh TEKCTOBBIE 3aJayu
anreOpanvyeckuM METOAOM; TPUMEHATh TpaduyecKue NPEACTaBICHUS IS
VCCIICIOBAaHNs YPABHEHUM, UCCIENOBAHNs U PELICHUs CUCTEM YPAaBHEHUH C ABYMS
IIEPEMEHHBIMH.

BbINyCKHUK NOJYYUT BO3MOKHOCTb!

-OBJIAJIETh CIELUAIBHBIMUA IPUEMAMU PELICHUS YPABHEHUM U CUCTEM YPaBHEHMU;
YBEPEHHO IPUMEHATD amnmapaT ypaBHEHUH AJis pelIeHrs pa3HOOOpa3HbIX 3a1a4 U3
MaTEeMaTUKH, CMEXHBIX ITPEAMETOB, IIPAKTUKH;

-IIPUMEHSTH rpaduyecKre MpeICTaBICHUS AJI1 UCCIEA0BAHNS YPaBHEHUMN, CUCTEM
ypaBHEHUH, coJiepKaluXx OyKBEHHbIE KO3(PPUIIUEHTHI.

HepaBencrsa

BbInyCKHUK HAy4YHTCH:

-[IOHUMATh U PUMEHATHh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLLIEHHEM
HEPABEHCTBA, CBOWCTBA YMCJIOBBIX HEPABEHCTB;

-pemaTh JIMHEHHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M UX CHCTEMBI; pellaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOi Ha rpaduyecKue NpeCTaBICHNUS;

-IIPUMEHATH aIlllapaT HEPABEHCTB JUIS PELICHUs 3a1a4 U3 PA3IUYHBIX Pa3IEIOB
Kypca.

BbhInyCKHHMK OJYYHUT BO3MOKHOCTh HAYYHTHCH!

-pa3HoOOpa3HbIM TIpUEMaM J10Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NPUMEHSThH



anmapaT HEPaBEHCTB JIA PEUICHHs Pa3HOOOpa3HBIX MaTeMAaTUYECKUX 3aad |
3a/1a4 U3 CMEXKHBIX MPEIMETOB, IPAKTUKHU;

-IIPUMEHSTH TpaduuecKkue IpeICTaBICHUS JIsl UCCIIEIOBAaHUSI HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJIepKAIINX OYKBEHHbIE KOA(P(UIIUESHTHI.

OcHoBHbIe OHATHSA. UHnCI0BbIEe PyHKIMHT

BbInyCKHUK HAYYHUTCSH:

-IIOHUMATh M HCIIOJIb30BaTh (DYHKIIMOHAJIbHBIE TMOHSATUS M S3bIK (TEPMHUHBI,
CUMBOJINYECKUE 0003HAUCHU);

-CTpoUTh TpaduKHU SIIEMEHTApHbIX (YHKIUI; MCCIEI0BaTh CBOWCTBA YHMCIOBBIX
GyHKIIHMIA Ha OCHOBE U3YYCHHS TIOBEACHHS X TPaPUKOB;- MOHUMATh (DYHKITHIO KaK
BAKHEUIIYI0 MAaTEMaTUYECKYI0 MOJENb [JIsl OMHMCAHMS MPOLECCOB U SIBICHUUN
OKPY’KAIOIIEr0 MHpa, MPUMEHSATHh (YHKIIMOHAIBHBIN S3bIK MJIS OMHCAHUS U
UCCJIEIOBAHMS 3aBUCUMOCTEN MEXAY (PU3NYECKUMH BEIIMYMHAMU.

BhINyCKHMK MOJYYUT BO3MOKHOCTh HAYYNTHCSH:

-IIPOBOJINTH WCCJICAOBAHMS, CBS3aHHBIE C M3yYEHHEM CBOMCTB (PYHKIUMH, B TOM
Yyclieé C MCHOJIb30BAaHUEM KOMIIBIOTEPA; Ha OCHOBE TIpaQHUKOB H3YUYEHHBIX
byHKUMA  cTpouTh OoJjiee  ClOkHBIE Tpaduku  (KyCOUHO-3aJaHHBIE, C
«BBIKOJIOTBIMHY» TOYKAMH U T. I1.);

-MCTOJB30BaTh (YHKIMOHAIBHBIC TMPEJCTaBICHUS W CBOWCTBA (PYHKIUN JUIs
pELIEeHHs] MaTEMAaTHYECKUX 33/1a4 U3 Pa3INYHBIX Pa3/IesioB Kypca.

Yuc/ioBble MOCAEA0BATEIHLHOCTH

BbInyCKHMK HAYYHUTCH:

-IOHUMATh W  HUCIOJIb30BaTh  SI3bIK  MOCJIENOBATENbHOCTEH  (TEPMHHBI,
CUMBOJIMYECKHE 0003HAYEHUS);

-IIPUMEHSATh (POPMYJIbI, CBSI3aHHBIE C apU(PMETUUYECKON U T€OMETPUYECKOM
nporpeccueii, u ammapar, cOpMUPOBAHHBIM TPU H3YUEHUU JPYTUX pPa3eioB
Kypca, K peLIEHUIO 33a4, B TOM YHCJIE C KOHTEKCTOM U3 PEANIbHON KU3HH.
BoInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

-pemaTh KOMOMHUPOBAHHBIC 3a/1a4W ¢ IPUMEHEHUEM (HOpMYJI N-TO YjieHa U CyMMBbI
MEPBBIX N YWICHOB apU(PMETUUYECKON M TE€OMETPUUYECKON MPOrpeccHil, MpUMEHSS
IIpU ATOM anmnapaT ypaBHEHUW U HEPABEHCTB;

-MIOHUMATh apU(PMETUUECKYI0 U TEOMETPUYECKYIO MPOTPECCHH Kak (DyHKIUH
HATypaJbHOTO apTyYMEHTA; CBSI3bIBATh apU(METUUECKYIO MPOTPECCUIO C JIMHEHHBIM
POCTOM, TEOMETPUYECKYIO — C IKCITOHEHIIUATBHBIM POCTOM.

OnucaresibHasi CTATUCTUKA

BbINyCKHMK  HAYYMTCSl  UCIOJIb30BaTh  MPOCTEHIIME  CTATUCTUYECKUE
XapaKTEPUCTUKU JJI aHAIIM3a P JAHHBIX B HECIOXKHBIX CUTYAIIUSIX.
BhInyCcKHMK MOJYYMT BO3MOKHOCTh TPUOOPECTH TNEPBOHAYAIBHBINA OIBIT
opraHu3anuyd cOopa JaHHBIX MPHU MPOBEIECHUU OMpOca OOIECTBEHHOIO MHEHWS,
OCYIIECTBJISATh UX aHaU3, MPEJCTaBISATh PE3yJbTaThl OMPOCa B BUIEC TAOJHIIb,
JarpamMMel.

Cayuajiinpie COOBITHS U BEPOSATHOCTH

BhInyCKHMK Hay4YuTCs HAXOJIUTh OTHOCUTEIBHYIO YacTOTY U BEPOSITHOCTH
CIIy9aitHOTO COOBITHSI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH TTPHOOPECTH OMBIT IPOBEICHUS CITyYalHBIX



HKCIIEPUMEHTOB, B TOM YHCJI€, C TOMOIIBIO KOMITBIOTEPHOTO MOJEIMPOBAHUSI.
WHTepnperanuy uxX pe3yIbTaToB.

KomOunaropuka

BbINyCKHMK HAYYHMTCSl pPeIlaTh KOMOMHATOPHBIC 3a/Jaud Ha HaXOXKJCHUE YHCIIa
00BEKTOB WA KOMOWHAIUIA.

BbINyCKHMK TOJYYUT BO3MOKHOCTHL HAyYHUTHCS HEKOTOPHIM CICIHAIBHBIM
preMaM pelIeHrss KOMOMHATOPHBIX 3ajad.



Conep:xanue Kypca reomeTpuu 7 KJjacca.

HavanbHble reomeTpu4ecKkue CBeJAeHMS.

['eomerpudeckue (urypbr u Tema. PaBeHcTtBo B reomerpun. Touka, mpsmas U
m1ockocTh. Paccrossnue. Otpe3ok, nyd. Jlomanas. Yron. [Ipsmoit yroa. Octpeie u
Tymnbl€ yribl. BepTHkanbHble 1 CMEXHBIE YIUIbl. buccekrpuca yria u ee CBoicTBa
TpeyrojabHuk

[IpssIMOYTOJIBHBIE, OCTPOYTOJIbHBIE, W TYIIOYTOJIbHBIE TPEYrOJIbHUKU. BrIcoTa,
MeauaHa, OWCCeKTpHUca, CpeOHss JIMHUS TpEeyrojbHUKA. PaBHOOEIpeHHbIE U
PaBHOCTOPOHHUE TPEYrOJbHUKH;, CBOMCTBA M MPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA. IIpu3Haku  paBEeHCTBA  TPEYIOJBHUKOB. HepaseHcTBO
TpeyrosbHuKa. CymMMma YIJIOB TpeyroibHUKAa. BHEIIHHWE yTIibl TpeyroJbHHUKA.
3aBUCUMOCTh MEXI1Y BEIUYMHAMHU CTOPOH U YTJIOB TPEYTOJIbHUKA.
IHapajuienbHbIe IPSMBbIE.

[lapamnensHpie U mnepecekaronyecss npsmbie. [lepneHAUKYISIPHOCTD TPSIMBIX.
TeopeMbl O MApaVIEALHOCTH U NEPHEHAUKYIIPHOCTH NpAMbIX. (CBONCTBO
CEepEeIMHHOIO MEepHNeHAUKYIsipa K OTpe3Ky. llepneHnuKynsp W HaKJIOHHAas K
PSAMON

CooTHOLIEHHE MeKIAy CTOPOHAMM M YIJIAMM TPeyroJbHHUKA.

HepaBeHncTtBo TpeyrospHuka. Cymma YIJOB TpEyrojbHUKA. BHeEmHue yribl
TPEYTOJIbHUKA. 3aBUCUMOCTb MEX]ly BEJIMYMHAMU CTOPOH U YIJIOB TPEYTrOJbHUKA.

TemaTnueckoe pacnpeaejieHue YacoB.

CornacHo yueOHOMY TUIaHy, MpoTrpaMma paccurTaHa Ha 684acoB B roj (2uaca B
HEJICITIO).

Tema KoJ1-Bo yacosB
HauvanbHbie reoMeTpudecKre CBeICHUS 10
TpeyronbHuKu 17
[TapannenpHbie IPsSMbIE 13
CooTHOIIIEHUST MEXAY CTOPOHAMU U yTIaMu 18
TPEYTOJIbHUKA

Htorosoe noBTOpeHNE Kypca reOMETpuM 7 Kjacca 10

Utoro 68




Conep:xanue Kypca reomeTpuu 8 Kiacca.

Yemuipexyzonbnuku

MHOroyroyibHUK, BBITYKJIBIA MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK.
[Tapannenorpamm, ero cBOCTBa U nmpusHaku. Tpamnenus. [IpsmoyronbHuk, poMo,
KBaJpart, ux cBoricTBa. OceBas ¥ LIEHTPaJbHasl CHMMETPHUHU.

Ilnowaow

[Tonsitue TUIOIIAAM MHOTOYTOJIbHUKA. [Tnomaau IPsIMOYTOJIbHUKA,
napajienorpaMmma, TpeyroiabHuka, Tpanenuu. Teopema ITudaropa.

Iloooo6nble mpeyzonvHuKuU

[TonoGubie TpeyronbHUKU. [Ipu3Haku no1o00ust TpeyroabHUKOB.

[IpumeHeHrne mogoOusi K JOKa3aTENbCTBY TEOpPEM M pelleHuto 3amad. CuHYc,
KOCHHYC M TAHT€HC OCTPOTO yria NpsIMOYTOJIbHOTO TPEYTOJbHUKA.

Okpyacnocmo

B3auMHoe pacnosnoxxeHue npsMor U oKpy>kHOCTH. KacarenbHast K OKpYKHOCTH, €€
CBOMCTBO M Npu3HaK. LleHTpabHble U BIUMCAaHHBIE YIUIbl. YeThlpe 3aMedareabHble
TOYKU TPEYTOJbHUKA. BricanHas 1 onrcaHHas OKpY>KHOCTH.

Iloemopenue.

TemaTnueckoe pacnpeaecjicHue 1acoB.

CornacHo yueOHOMY TJIaHy, TporpaMma paccuuTaHa Ha 684acoB B roj (24aca B

HEJIEIO).
Tema KonnuectBo
JacoB

[ToBTOpEeHME Kypca reoMeTpuu 7 Kiacca. 2
YeThIpeXyTrOJbHUKHY. 14
[1momans. 14
[To106HBIE TPEYTOJBHUKH. 20
OKpY>KHOCTb. 16
IToBTOpEHHUE. 2
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Conep:xxanue Kypca reomeTpuu 9 kiacca.

BexkTopbl. MeToa koopauHaT

[TonsTue BekTopa. PaBeHCTBO BEKTOPOB. CII0KEHUE Y BBIYMTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4nciio. Pa3noxeHne BEKTopa Mo JBYM HEKOJUIMHEAPHBIM
BekTopaMm. Koopaunartsl BekTopa. [IpocTeiine 3aaun B KOOpAUHATAX.
YpaBHEHUST OKPYKHOCTH U NIpAMOi. [[pruMeHeHre BEKTOPOB U KOOPIMHAT MPHU
pelieHny 3aaad.

CooTHOIIEHUS MEXKITYy CTOPOHAMH M yIJIaMHU TpeyroJbHuka. CrajasipHoe
Npoun3Be/JleHNne BEKTOPOB.

CuHyc, KOCUHYC U TaHT€HC yria. TeopemMbl CHHYCOB U KOCUHYCOB. Pelienne
TPEyroabHUKOB. CKaJIsipHOE TPOU3BEICHUE BEKTOPOB U €r0 IPUMEHEHUE B
reOMETPUYECKUX 3a/1a4dax.

JIInHA OKPYKHOCTH M IUIOMIAAb KpPyra

IIpaBunbHBIE MHOTOYTOIBHUKUA. OKPYKHOCTH, ONIMCAHHAS! OKOJIO TPABUIILHOTO
MHOT'OYTOJIbHMKA W BIUCaHHas B Hero. [locTpoeHre npaBUIIbHBIX
MHOTOYTOJIbHUKOB. J[muHa okpykHoCTH. [Imomans kpyra. JIBUxeHuUs.
OtobOpakeHue I0cKOCTH Ha ceds1. [Tonarue npmxenus. OceBas U LIEHTpaJIbHAS
cumMeTpuu. [lapaiuiensubiii nepenoc. [loBopoT. Hanoxxenns u 1BUKEHHUS.

006 akcuomax reomeTpuu

becena 00 akcuomax reoMeTpuH.

HauajibHble cBeleHUs1 U3 CTepeoMeTpHH

[Ipenmert crepeomeTpun. ['eoMeTprueckue Tena u MOBEPXHOCTA. MHOTOTpaHHUKH:
npu3Ma, napajuiesenune1, nupaMmuaa, GopMysbl 7l BBIYUCIECHUS UX 00HEMOB.
Tena u MOBEPXHOCTH BpallleHUs: LIWIMHAP, KOHYC, cdhepa, map, GopMyJibl JJis
BBIYUCJICHUS UX TUJIOIIA/IeH MOBEPXHOCTENH U 00BEMOB.

IHoBTOpEHUE.

TemaTnueckoe pacnpeacjicHuc 4acoB.

CornacHo yueOHOMY TIJIaHy, TIporpaMma paccuuTaHa Ha 684acoB B roj (24aca B

HEJIEITI0).
Tema KosmuecTBo yacoB
IToBTOpeHue 8 kiacca 2
BekTopbl. MeToa koopuHaT 18
CooTHOLIEHUS MEXAY CTOPOHAMU U yTiIaMu 11
TpeyrojbHuKa. CKaJsipHOE MPOU3BEICHIE BEKTOPOB
JlIvHa OKPYKHOCTH M IJIOIIAAb KPyTa 10
JBmxeHus 8
006 akcromax reoMeTpuu 1
HauanpHble cBEICHUS U3 CTEPEOMETPUU 8
[ToBTOpEHHE U KOHTPOJIb 10
Htoro 68




IlnanupyemMble pe3yJbTATHI H3yUeHHUS Kypca reoMeTpuu B 7-9

KRJIaCCax.
Harasignas reomerpus
BbINyCKHUK HAYYHUTCSH:
l)pacnio3HaBaTh Ha 4YEPTEKax, PUCYHKAX, MOJENSAX U B OKPYKAIOIIEM MHUpPE
IJIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUECKHUE (PUTYPBL;
2)pacrio3HaBaThb ~ pa3BEePTKA  Ky0Oa,  MPsSMOYrOJIBHOrO  MapaulelIeNHIIe]a,
NpaBUIBHOM MUPAaMUbI, HAJIUHAPA U KOHYCA;
3)onpenenarp Mo JWHEHHBIM pa3MepaM pa3BepTKU (DUTYpHI JTUHEHHBIE pa3Mephbl
caMoi (purypsl 1 HA00OPOT;
4)BpIUUCIATH 00BEM MPSAMOYTOJIBHOTO Mapajuiejenunesaa.
BhrInyCKHMK MOJYYUT BO3MOKHOCTD:
5) BBIUMCHATH  OO0BEMBI  NPOCTPAHCTBEHHBIX  TEeOMETpHUYECKuX  (uryp,
COCTABJICHHBIX U3 MPSMOYTOJIbHBIX MapasuielIeUIEIOB;
6)yrnyOuTh W pa3BUTh MPEJCTABICHUS O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
urypax;
7)IPUMEHSATD MOHSATUE PA3BEPTKHU JIJIsI BBITIOIHEHUS MPAKTUYECKUX PACUETOB.
I'eomerpuyeckue purypsol
BbhInyCcKHMK HAYYHUTCS:
1)nonb30BaThCa SA3BIKOM T€OMETPUHU [JIsl ONHCAHUS TMPEAMETOB OKPY>KAIOIIETO
MHUpa U UX B3aUMHOT'O PACIION0KEHUS;
2)pacrno3HaBaTh U M300paxaTh Ha YepTEkKaxX U pUCYHKAX T€OMETpUUECKUE (PUTYphI
U UX KOH(pUTypauuu;
3)HaxoIWUTh 3HAYEHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (UIYp M HUX OTHOIICHHS,
rpaagycHyro Mepy yrioB or 0 mo 180°, mpumensis ompeneneHus, CBOWCTBA U
NpU3HaKu (QUTYp U UX DJIEMEHTOB, OTHOIICHUsS (uryp (paBeHCTBO, Moaodue,
CUMMETPHH, IIOBOPOT, MapaJlIeJIbHbII EPeHoC);
4)oriepupoBaTh C HAYAJbHBIMU TIOHSATUSMU TPUTOHOMETPUH U  BBIMOJHATH
AJIEeMEHTapHbIE onepanuy HajJ GyHKIUSIMH YTIIOB;
S)pemiath 3a/1a4yu Ha JOKA3aTEILCTBO, OMUPASICh HA U3yUYCHHBIE CBOWMCTBA (DUTYp U
OTHOILIEHUI MEXAY HUMU U IPUMEHSSI U3YUEHHBIE METO/IbI JI0KA3aTEIbCTB;
6)pemiatb HECIOXKHBIE 33a/layd Ha MOCTPOCHHE, MPUMEHSS OCHOBHBIE AJITOPUTMBI
MOCTPOEHUS C TIOMOUIBIO HUPKYJIS U JIMHEUKHU;
7)pemiath NpoCTeiIne MIaHUMETPUIECKUE 3314l B IPOCTPAHCTBE.
BbINyCKHMK MOJYYUT BO3MOKHOCTD:
8)oBianeTb METOAAMHM peUIeHUs 3aJad Ha BBIYMCICHHUS U JOKA3aTelbCTBA:
METOJOM OT MPOTHUBHOIO, METOAOM MOJ00MS, METOIOM Iepedopa BapHUAHTOB U
METO/IOM F€OMETPUYECKHUX MECT TOYEK;
9)npuobpecTd OMBIT MPUMEHEHUs alredpanyeckoro M TPUTOHOMETPUUYECKOTO
amnrmnapara u uJeu JBHKEHUS MIPU PEIICHUU TeOMETPUUECKUX 3a/1ay;
10)oBnangeTs TpaaUIIMOHHON CXEMOM pelleHus 3a7a4 Ha MOCTPOECHUE C MOMOIIBIO
LUPKYJIS U TMHEHKH: aHAJIU3, IOCTPOCHHE, JOKA3aTEIbCTBO U UCCIIEIOBAHNUE;
11)HayunThes pemarh 3aja4yd Ha MOCTPOEHUE METOJOM I€OMETPUYECKOrO0 MecTa
TOYEK ¥ METOJIOM OJI00US;



12)mpuoOpecTy ONBIT HCCIEIOBAaHUS CBOWMCTB IJIAHUMETPUYECKUX (Uryp c¢
IIOMOIIBIO KOMIIBIOTEPHBIX IIPOrpamm;

13)npuoOpecTy ONBIT BBINOJHEHUS MPOEKTOB Mo TemaM: «l'eomeTpuueckue
npeoOpa3oBaHus Ha MIIOCKOCTHY, «IlocTpoeHne oTpe3KoB 1o GopmyJiey.
H3mepeHne reoMeTpuYeCKUX BeTHYUH

BbInyCKHUK HAYYHUTCSH:

1)ucnonp3oBaTh CBOWCTBA M3MEPEHHUs NJIUH, IUIOIIAJEH MU YIJIOB NPHU PELICHUU
3aJlad Ha HaxXOXACHWE JUIMHbl OTpe3Ka, JJIMHBl OKPY>KHOCTH, IJUHBI JYTd
OKPYXHOCTH, TPalyCHOI MEpHI YIIa;

2)BBIYMCIATh JUIMHBI JIMHEWHBIX JJIEMEHTOB (UTYp W UX YIUIbI, HCHOJB3Ys
(bopMyIIbI ITMHBI OKPY>KHOCTH H JUTMHBI IYTU OKPYXXKHOCTHU, (POPMYIIBI ILIOMIACH
duryp;

3)BBIYUCIATH TUIOMAAN TPEYTOJIbHUKOB, MPSMOYTOJIBHUKOB, MapaieJorpaMMoB,
Tpanenuui, KpyroB U CEKTOPOB;

4)BBIYUCIIATD JJIMHY OKPYKHOCTHU, JJIMHY JYTH OKPY>KHOCTH;

S)pemwlaTh 3amayd Ha JOKa3aTeIbCTBO C HCIOJIb30BAHHEM (POPMYT JJIMHBI
OKPY>KHOCTH U JUIMHBI 1yTU OKPYKHOCTH, POopMyJI mtomaneil puryp;

6)pemiaTh NPaKTHUECKUE 3a/ladM, CBSI3aHHBIE C HAXOXJACHUEM TI'€OMETPHUUECKUX
BEJIMYMH (MUCIONB3ysd MpU HEOOXOJUMOCTH CHPABOYHUKM M TEXHUYECKUE
CpE/ICTBA).

BbInyCKHMK MOJIYYUT BO3MOKHOCTD:

7)BBIUMCHATH  IUIOIIAAM  (QUTYp, COCTaBIEHHBIX W3 JBYX WM OoJjee
PSIMOYTOJIBHUKOB, MApajiieIorPaMMOB, TPEYTOJIbHUKOB, KpyTra U CEKTOPa;
8)BBIYUCIIATD TIOLIAAU MHOTOYT OJIbHUKOB, UCIIOJIBb3YSI OTHOLIEHUS
PaBHOBEIUKOCTH U pPaBHOCOCTABIEHHOCTH;

9)ripuoOpecTu ONBIT NPUMEHEHHS anreOpanvyeckoro U reOMeTPUUECKOro anmapara
W HWJIed JBWXKEHHMS IIPpU PEIICHHMM 33aJa4 Ha BBIYMCICHUE IUIOIIAJEH
MHOTOYTOJIbHUKOB.

Koopaunarsl

BbInyCKHMK HAYYHTCH:

1)BBIYMCHATE JIMHY OTpE3Ka 10 KOOpAMHATaM €ro KOHIIOB; BBIYUCISATH
KOOPJIMHATY CEPEIUHBI OTPE3KA;

2)UCNIONB30BAaTh KOOPAMHATHBIA METOH JUIsl M3Y4YEHHUS CBOWCTB MPAMBIX U
OKPYKHOCTEM.

BbINyCKHMK MOJYYUT BO3MOKHOCTD:

3)oBnaseTb KOOPJAMHATHBIM METOJIOM pEIICHMs] 3aJad Ha BBIYUCICHHUE W
JI0Ka3aTeIbCTBO;

4)npuoOpecT OMBIT MCHOJIb30BaHUSI KOMIIBIOTEPHBIX MpOrpamMM JUIsl aHaiau3a
YACTHBIX CIy4aeB B3aMMHOT'O PACIIONIOXKEHUS OKPYKHOCTEH U TPSIMBIX;
S)npuobpecTd  OMBIT  BBHIMOJIHEHHS MNpPoekToB Ha TeMmy «lIpumenenue
KOOPJIMHATHOTO METO/1A MPH PEIICHNH 3a/1a4 Ha BBIYUCIIEHUE U J10KA3aTEIbCTBOY.
BexTopbl

BbInyCKHMK HAYYHTCH:

1 )onepupoBaTh ¢ BEKTOpaMU: HAXOJUTh CYMMY U Pa3HOCTb BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIM MPOU3BEACHHUIO 33JAHHOTO BEKTOPA Ha



YUCJIO;

2)HaxOquTh Ui BEKTOPOB, 3aJaHHBIX KOOpAMHATAMHU: JJIUHY BEKTOpa,
KOOPAMHATBI CYMMBI U Pa3HOCTM JByX U 0ojee BEKTOPOB, KOOpPAUHATHI
IOPOU3BENECHUS  BEKTOpa HAa  YUCIO, MPUMEHSS IpU  HEOOXOAUMOCTH
COYETATENIbHBIN, [IEPEMECTUTEIILHBIN U PACIIPEACIIUTEIIbHBIN 3aKOHBI,
3)BBIUUCIATh CKAJISIPHOE IPOU3BENCHUE BEKTOPOB, HAXOAWUTh Yroll MEXIy
BEKTOPAaMU, YCTAHABIMBATD NIEPIIEHAUKYIIAPHOCTD IIPSAMBIX.

BhINyCKHMK OJYYUT BO3MOKHOCTD:

4)oBiafeTh BEKTOPHBIM METOJOM [UIsl DEIICHHs 3aJad Ha BBIYHCICHUE U
J0Ka3aTeIIbCTBO;

5)npuroOpecTy ONbIT BBHINOJHEHUS MPOEKTOB Ha TeMmy «lIprMeHeHne BEKTOPHOTO
METOJa ITPU PEIICHUH 3a/1a4 Ha BBIYMCIICHUE U JI0KA3aTEIIbCTBOY.



