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Oo01ee konuuecTBo yacos: 204 4[|\ uecro noacanys /TN ecro noanicani
Ne Tema ypoka Kou- (Conep:kaHue ypoka IIporpaMmmHoOe U
ypoka BO yueOHo-MeToau4eckoe [IpeameTHbie pe3yabTaThl
4acoB o0ecreyeHue
1-3.  [[loBropenue marepuana 3 (bOpMyJIbI COKPALLIEHHOTO YMHOXEHHUS;  |TUAAKTUYECKHE [ToBTOPUT (HOPMYJIBI COKPAILIEHHOTO
/-9 knaccoB [IpaBuJia COKpALIEHUs IpoOu U NpaBuiia  [MaTepuasbl, [YMHOXKEHUS; TIPAaBUIJIa COKpAIEHHUS JpoOu
BBIIOJIHEHUS IeHCTBUH ¢ Ipo0sMH, CIpaBOYHAs [IpaBUIa BBITOJHEHUS IEUCTBUI C JpoOSIMHU.
[pEIIEHNE pAallMOHAIIbHBIX, KBAaAPAaTHBIX MTeparypa, HayunTes 10Ka3bIBaTh pallOHAIBHBIE
YPaBHEHMI U MPOCTEHIINX TOKIECTBA UYIIPOIIATh BBIPAKEHUSI, IPUMEHSSA
M ppaLlMOHATIBHBIX; COCTABJICHHE (bOpMyJIbI COKpPAIIEHHOTO YMHOXEHHUSI.
YPaBHEHMSI 10 YCIIOBHIO 3a/1a4H;
MICII0JIb30BaHUE JJIs1 TPUOIMKEHHOTO
pELIeHNs] ypaBHEHUH
rpadu4ecKuid METOI.
4 HatypanbHble u nensie (1 Npe/CTaBICHNUE O CBOWCTBAX U NMPU3HAKaX [y4eOHMUK, MmeroT npeacTaBjieHue 0 CBOMCTBAX U
qrcia NEJIMMOCTH HaTypalbHbIX YHCET; MTUIAKTHYECKHE [IpU3HAKaX JIEIMMOCTH HaTypaIbHbIX YUCEIT;
OTIpEIeNIEHUEITPOCTHIX U COCTaBHBIX MaTepHaIbl MOTYT OIPEEIUTHIIPOCThIE U COCTAaBHBIE YHCIIA.
YUCEIL. HayuyaTbcsl IpUMEHATh CBOMCTBA U IPU3HAKHU
IMEeTMMOCTH HAaTYPaJIbHBIX YUCEll, 00BSCHUTD
13Y4YECHHBIETION0KEHHSI Ha CAMOCTOSITEIILHO
M0100paHHBIX
KOHKPETHBIX IPUMeEpax.
S) AKCHOMBI 1 AKCUOMBI IUTAHUMETPUH, IPEJICTaBICHNE Oy4eOHHK, MMmeTh mpeacTaBJIeHHE O IPOCTEUIINX
CTEPEOMETPUHU. MpOCTEHIINX PUTYypax MPOCTPAHCTBA ( UX [TUAAKTHUYECKUN (urypax npocrpancTsa ( X npumMepax),
MPUMEPBI), IPUMEHEHUE aKCUOM MaTepHan akcroMmax ranuMmerpun Hayumrest npuMeHsTh
CTepeoMeTpun AKCHOMBI CTEPEOMETPUU NPU
[IPY PELICHUH IPAKTUYECKHX 3a/1a4 eIICHNH NPAKTUYECKUX 3a]a4
6 Hexotopsie cnencteus (1 CIIEJICTBUS U3 AKCHOM, y4eOHUK, MMeTh mpeacTaBieHue 0 CICICTBUIX M3
M3aKCHOM MPUMEHEHUE CIICJCTBUI MPU PEIICHUH  |[TUAAKTHYECKUM AKCHOM
3agay MaTepHa Hay4uunTest IpUMEHSATH CIEICTBHS U3 aKCHOM
pHUpeleHUH 3a1a4




7-8 HatypanbHble U Lemble TeopeMa 0 IeJIEHUH C OCTaTKOM; YIeOHUK, MMer0T npeacTaBjaeHne 0 TEOPEME O JICJICHUHU C
qHCiIa OCHOBHas TeopeMa apu(HMEeTHKH T aKTHISCKHE OCTaTKOM; OCHOBHOM Teopeme apupMeTrku
HaTypalbHbIX uncen. [I[pumenenue MaTepuabl HATypaJbHBIX YHCEI.
TEOPEMBI O JICJICHUU C OCTATKOM; Hay4aTbcsi IPUMEHSTh TEOPEMY O JICJICHUH C
OCHOBHO T€OpeMbI apu(hMETHKH 0CTaTKOM; OCHOBHYIO TeOpeMy apupMeTuKu
HaTypaJIbHbBIX YMCEII IPU PEIICHUHU 3a7a4 HaTypajibHbIX yKcen. [loJyduT BO3MOKHOCTH
HAYYHUTCS Pa3BEPHYTO
0OOCHOBBIBATH CYKJICHUS.
0 ParimoHaanbHbIC YKCIa IPanipoHaIbHBIC YKCIa, OECKOHCUHAS YIeOHUK, MMer0T npeacTaBjieHne 0 PalliOHAIbHBIX
MecATUYHAsTIEPUOINYECKast IPOOb. M aKTHYSCKHE UHciax,0eCKOHEYHOM JeCATHYHON
MaTepHabl MEePUOANIECKON TIpoOH.
Hayuurcs m000€ paliioHAIBHOE YUCIIO
BalMChIBATh BBUAC KOHCUHOM ACCITUIHOM
IpoOu 1 HAa00OPOT.
[o1y4uT BO3MOKHOCTH TIEPEIABATh,
MH(OPMAITHIO CKATO, TTOJTHO.
10 HppamronanbHbie Ynciia MOHSTHE UPPALMOHATHHOTO YHCTIA. y4eOHUK, MMeTh MpecTABJIEHUE O TTOHATHH
IEeWCTBUS CUPPAIIMOHATIBHBIMU YHCIAMH  [TUJAKTHYECKUE MppaloOHaIbHOC YU CIIO.
MaTepHaIbl HayunTcs 1oka3aTh HppalliOHATBHOCTD YUCIIA.
11-12 |Pemenue 3agau Pemenue 3a1a4 Ha MpUMEHEHHE aKCUOM  [y4eOHUK, HayunTcs npuMeHSITh AKCUOMBI CTEPEOMETPUHU
CTEPEOMETPHUH U CJICICTBUI U3 HUX. MM TAKTHYSCKUH 1 X CJICJICTBHS PU PEIICHUH 3a1a4 U
CamocTosTenpHas pabora MaTepual IToKa3aTeIbCTBAaX
KAKcuomvl cmepeomempuu u ux [lo1y4uT BO3MOKHOCTH HAYYUTCS PEIIATh
creocmeusty Bajiauy HAPUMEHEHUE aKCUOM CTEPEOMETPUU U
X CIEeICTBUI
13 HppatroHanbHble Yncia IPerienune 3aga4 Ha JJOKa3aTEILCTBO YIeOHUK, MMmeeT mpeacTABJIEHHE O [TOHATUU
MPPAIMOHATIEHOCTH YHCIIa MM TaKTHYECKHE MPPAIMOHATEHOSYHCIIO.
MaTepuabl HayunTcs 10Ka3bpIBaTh UPPALIMOHATIBHOCTD

Bl (ER
[10/1y4nT BO3MOKHOCTb PabOTaTh C
y4eOHUKOM,0TOUpATh U CTPYKTYPHUPOBATh

MaTepHal.




14 MHOK€eCTBO [IpumMeHeHNE TEOPEMBI O IETIEHUH C y4eOHUK, IMMmeeT npeacTaBIeHUE O JEIUMOCTH LETBIX
NICCTBUTEIIBHBIX YUCEIT OCTaTKOM; OCHOBHOM T€OPEMBI NTUTAKTUYECKHE YMCEIT; OJCIIEHUN C OCTATKOM.
Apr(METHKHU HATYPAJIbHBIX YUCEI IPU MaTepuabl Hayuurcs pemarts 3a1a4u € LIEJTOUYNCICHHBIMU
PEILIEHNN 3a]a4 HEU3BECTHBIMU
15-16 Monynb OIpeJielIeHre MOAYJIsA, CBOMCTBAa MOLyJIsl; [y4EOHUK, MmeeT npeacTaBJieHHe O ONIPECIICHHE
NeiiCTBUTENBHOIOUNCIIA CBOICTBA, UCIIOJIb3YEMBIE [TPH PELICHUH  |[TUAAKTHUECKUE MOJ1yJIsl, CBOMICTBaX MOJYJIsl; CBOMCTBAX,
HEPABCHCTB MaTepUabl MICII0JIb3YEMBIX IPUPEILICHUN HEPABEHCTB
HayuuTcs 1oKa3bIBaTh CBOMCTBA MOAYJIS U
[peIIaTh MOLYJIbHBIE HEPABEHCTBA
17 Pemenue 3anau Perienue 3aja4 Ha IPUMEHEHUE aKCUOM  [y4eOHUK, Hay4urcs IpuMEHATh AKCUOMBI CTEPEOMETPUN
CTEPEOMETPUU U CIEACTBUM U3 HUX. ITUIaKTUYECKUN 1 X CJIEICTBUS IIPU PEILICHUU 33a4 U
CamocrosTenbHas pabora MaTepual IMOKa3aTenbCTBax
AKcuombl cmepeomempuu u ux [1o/1y4YuT BO3MOKHOCTH HAYYHMTCS pEIIATh
crieocmeusty Bagadd Ha
[IPUMEHEHHUE aKCUOM CTEPEOMETPUU U UX
CIIeICTBUU
18 [lapanienbHble psiMble OIpeziesieHUE NapayIebHbIX IPSAMBIX,  [y4€OHUK, MMeTh mpeAcTaBIeHHE O TapaIEIbHBIX
BIIPOCTPAHCTBE [IPEICTaBICHHUE O MMAPAJUIENBHBIX MIPSIMBIX [TUIAKTHYECKUN [TPSIMBIX BIIPOCTPAHCTBE
BIIPOCTPAaHCTBE, IPUMEHEHUE MaTepuai Hayuurcs npuMeHsITh ONpeeeHne
OIpeacIeHus MapaJuIeIbHBIX IPSMBIX IIPU PEILICHUU 3a1a4
[apajuIeIbHBIX MPSAMBIX IPU PELLICHUN
Basay
19 KonTponbHas paboTa /leficTBUTENBHBIE YKCIIA U MHIUBUIYAJIBHBIE IloHuMaTh NpU3HAKU JEITUMOCTH;
Nel aprdMeTHUeCcKue JeHCTBUS Ha/l HUMH. KapTOUYKH, 'YMeeT 1€IUTh ¢ OCTaTKOM; II0JIb30BATHCS
«/[eticmeumenvuble OCHOBHOI TEOpeMoil apupMeTHKH.
uucaay
20-21 [Merom MaTeMaTHYECKOM MeTo MaTeMaTHYeCKON MHAYKIMY IpU  [y4eOHUK, MmeeT nmpeacTaBJIeHHUE, KaK IPUMEHSITh METO
MHIYKIWH TOKAa3aTeNbCTBE YMCIIOBBIX TOXKAECCTB U |[TUJAKTUYECKHE MaTeMaTUYECKON NHAYKIMH IPU T0KA3aTENbCTBE
HEPaBEHCTB. MaTepuabl MMCJIOBBIX TOXK/IECTB U HEPABEHCTB.
Hayuurcst ucnonb3oBaTh METOL
MaTEeMaTHYECKON
MHIYKIUH IPU JOKAa3aTENbCTBE YNCIOBBIX
[TO’KJIECTB MHEPABEHCTB.
22 OnpenerneHue YncioBoi [ToHsTHE YNCTOBON (PYHKINHU; KyCOUHOU [yUEOHUK, MMeeT npeacraBjieHue O IIOHATHE YUCIOBON
(hYHKIMH U CTIOCOOBI €€ ¢byakuun. [ToctpoeHne KycouHOM A TAKTHIECKIE (YHKIMH; KyCOUHON (QyHKIIMH
BaaHus byHKIUH, QYHKINIO APOOHON MaTepuaibl Hayuurcst cTpOUTh KyCOUHO-331aHHYIO

yacTH yucia, GyHKIUIO [EeI0i 4acTu
qrcia

(byHKIHIO0, GYHKIMIO IPOOHON YacTH YHUCIIa,
(bYHKITUIO TIEJION YaCTHYHCIIA; ONIPECTISTh




[MOHATHUS, IPUBOAUTH
JMoKa3aTeJIbCTBA.

23-24 [[lapannenbHOCTD CBOMCTBA IapaJIEIbHbIX NPAMBIX, y4eOHUK, MMmeTh nMpeacTaBjIeHHEe 0 CBOMCTBAX

MPSIMOI UIIOCKOCTH [IPUMEHEHHECBONCTBA MapajlIeIbHbIX TUTaKTHYECKUI apajIeNIbHBIX IPSMBIX
[PSIMBIX B IPOCTPAHCTBE IIPU PELIEHUH  MaTepua HayuuTtcst npuMeHATh CBOWMCTBA NapajlIeIbHbIX
3ajiay Ha [PSIMBIX B IIPOCTPAHCTBE MPH PEILICHUU 33]a4 Ha
T0Ka3aTeNIbCTBO; TEOPEMBI O ITOKa3aTeNbCTBO
HapasiebHBIX IPSIMBIX, IPUMEHEHUE
TEOPEMBI O
HapajyIeNIbHBIX MPSIMbIX IPU PELICHUN [1o1y4nT BO3MOKHOCTH HAYYHMTCH pEIlIaTh
3agad HECTaH/IapTHbBIE 331a4U C IPUMEHEHUEM CBOMCTB

apajIesIbHBIX MPSIMBIX U MPSIMOM U IJIIOCKOCTH

25 OnpenesneHue YncioBoi [TocTpoenue rpaduKoOB KyCOUHOMN y4eOHUK, MMmeeT npeacTaBjeHUe O MOHATHE YUCIOBOU
(yHKIMU U c1IOCOOBI ee (byHKLINU, TPUMEHEHHUE IPU PEIICHUN T TAaKTUYECKU e (byHKLINU; KyCOUHO-3aJaHHOHN (pyHKIMH,
BaslaHus ypaBHEHU MaTeprabl (yHKIMK IpOOHOH YacTH ymcia, GyHKIUH

[1€JI0M YacTu Yucna.

HayuuTtcst cTpouTh KyCOYHO-3aJJaHHYIO
(byHKLHIO,

(byHKIUIO 1poOHOM yacTy yKcia, PyHKINIO
L1EJI0M YaCTHUYUCIIA.

26 CBolicTBa QyHKIIUH. [Ipe/ICTaBICHUE O CBOMCTBAX (PyHKIMU:  [y4eOHUK, MMmeTh mpeAcTaBIeHHe O CBOWCTBAX (PYHKIUU:
BospacTtanue u MOHOTOHHOCTH, HAaOOJIbIIIEM U TUTAKTHYECKHE MOHOTOHHOCTH, HAUOOJIbILIEM U HAUMEHbIIIEM
yObIBaHUE PYHKIIMHA HauMEHbIIEM3HaYeHUH (PYHKIINH, MaTepuabl BHauYE€HUU QYHKIMH, OTPAaHUYEHHOCTH,

OTPaHMYEHHOCTH, BBIITYKIOCTH U BBIITYKJIOCTH U HEIPEPBIBHOCTH.
HENPEPHIBHOCTH. UCIIOJIB30BATh JISI Hayuurcs cBOOOIHO UCTIONB30BATh IS
noctpoeHus rpaduka GyHKINUU CBOMCTBA rnocTpoeHus rpaduka QyHKIUN CBOWCTBA
(YHKIIUN: MOHOTOHHOCTh, HANOOJIbIIIEE U (yHKIIUN: MOHOTOHHOCTh, HauOOJIbIIIee U
HauMEHbIIIEE 3HAUYEHUE, OTPAHUYEHHOCTb, HAauMEHbIIIEE 3HAUEHUE, OTPAHUYEHHOCTbD,
BBITYKJIOCTh U BBIMTYKJIOCTh U HETIPEPHIBHOCTb.
HEPEPBIBHOCTD.

27 CBolicTBa QyHKIIUY. QITOPUTM HCCIIEOBaHUA QYHKINU HA:  [y4eOHUK, MMmeeT nmpeAcTaABJIEHHE AITOPUTM
Haunbounbiiee u MOHOTOHHOCTb, HAHOOJIbILIEE U TUTAKTHYECKHE pcciieIoBaHMsl (PYHKIIMM HAa: MOHOTOHHOCTb,
HaMEHbLIEe3HaUeHUS HalMEHbIIIEe3HaYe€HUE, OTPAaHUYEHHOCTh, [MAaTE€pHaIbl Han0oJIbIIIee M HAMMEHbIIIEE 3HaYCHNUE,
(byHKIMN BBIITYKJIOCTb U HEIIPEPHIBHOCTD. OTPaHUYEHHOCTD, BBITYKJIOCTb U

HENPEPHIBHOCTb.

HayunTes nccienoBaTh QyHKIHMIO HA




MOHOTOHHOCTb, OTIpE/IeNIATh HauOoJIbIlee U
HaVMEHbILIEE 3HAUYECHUE
(byHKLIMU, OTPAHUYEHHOCTD, BBITYKIIOCTb.

28 CBoiicTBa QyHKIIUH. QJITOPUTM MCCIIeIOBaHUS (PYHKITUN Ha y4eOHHK, 3aITUCH B IMMmeeT mpeacTaBjIeHHe 00 AITOPUTME
YeTHOCTh U HEYETHOCTD MOHOTOHHOCTb, OIIPE/IeNICHUE TeTpaasix MCCIIeIOBaHMs (PYHKIIMI HAa MOHOTOHHOCT,
byHKIUI HanOO0JIbIIET0 MHAUMEHBIIETO 3HAYCHUS orpeziesieHne HauOOoJIBIIETO HAUMEHBIIIETO

(YHKITUH, OTPAaHUYCHHOCTH, BBITYKIIOCTH, BHaueHUs (YHKIUU, OTPAaHUYCHHOCTH,

[UETHOCTU U HEYETHOCTH. BBIITYKJIOCTH, YETHOCTH U HEYETHOCTH.
HayuuTcs nccienoBaTh QyHKIHIO Ha
MOHOTOHHOCTb, OIIPEIENIATH HauOOJbIlIee U
HAaUMEHBIIICE 3HAUCHUE (PYHKITHIH,
OTPAaHUYEHHOCTb, BBIITYKIJIOCTh, YETHOCTD U
HEYETHOCTb.

29-30 |Pemenue 3a7a4 1o TeMe: TEOPEMBI O MAPAIIEIbHBIX MPSMBIX, yIeOHUK, MMeTh Mpe/icTaBIEHHE O TEOPEMAX O
«ITapannenbHOCTh [IPUMEHEHUETEOPEMBI O APAIIEIBHBIX  [TUAAKTHUYECKUMA MapajuieIbHBIX TPSMBIX
MPSIMON UTIIIOCKOCTH MPSIMBIX TIPU PELICHUH 3a/1a4 MaTepual HayuuTtcst pUMEHSTh TEOPEMBI O

MapajuieIbHBIX MPSMBIX, TPSIMOM U IMIIOCKOCTH
rpu perieHuu 3a1a41o1yd4uT BO3MOKHOCTD
HAYYHTCS PEIIaTh HECTAHAAPTHHIE 3a]]a4H C
[IPUMEHEHUEM CBOWCTB

MapajuieIbHBIX TPSMBIX U IPSIMOM U IIIOCKOCTH

31 [lepuonnueckue MEePUOANYHOCTD (PYHKIIMK, OCHOBHOM Barucy B TETPaasX, MmeeT npeacTaBjeHue O NEPUOANIHOCTU
(byHKITUT nepro1yHKINH, ONIPEACIISATh MePUO/T T TAKTUYECKHE (byHKIIMN, 00OCHOBHOM MEPHUO/IE.

(YHKIIUN U CTPOUTH UX TPadUKH. MaTepuabl HayuuTtcs onpenensts nepuoj GyHKIUU U
CTPOUTDH UX
rpaduKH.
32-33 |O6patHast GyHKIHS MoHsITHE 00paTUMOCTH (DYHKIIUH, y4eOHUK, 3aIKCH B MMmeeT npeacraBjieHue aIrOPUTM MOCTPOCHUS

QITOPUTMIIOCTPOEHUS Tpaduka HyHKIUU
0OpaTHOM JaHHOU

TeTpaaunu

rpadukapyHKINN 0OpaTHON TaHHOMN
Hay4unTcst HCTIOTB30BaTh AJITOPUTM ITOCTPOSHUS

rpaduka GyHKIMU 0OpaTHON JTaHHOM.




34-35

KontponbHast pabota Ne
2
«Hucnoevie pynkyuu»

WHIMBHTy aJTbHBIC
KapTOUKU

HayunTest paboTaTh ¢ YUCIOBBIMU (DYHKIHSAMH,
MCIIOJIb3Ys UX CBOMCTBA: MOHOTOHHOCTb,
OTrPaHUYEHHOCTh CBEPXY U CHU3Y, MAKCUMYM H
MUHMMYM, YETHOCTb M HEYETHOCTb,
[EepPUOINIHOCTD, COOpaTHOM (PyHKITHEH.
[To1y4nT BO3MOKHOCTh HAYYHTCSH CBOOOIHO
MCTI0JIb30BATh CBOMCTBA (PYHKUUH /Il OMTUCAHUS
(YHKIIMOHAJIbHON 3aBUCUMOCTH

36

CkpemuBaromecs
MPSIMbIC

ONPEAEIIEHUE CKPEIMBAIOIIUXCS MPAMBIX,
[IPU3HAK CKPEILUBAIOLIIUXCS IPSMBIX,
TeopeMa OIPOBEICHUH IUIOCKOCTH Yepe3
OJIHY U3 CKPEIIUBAKOUIUXCS IPSIMBIX
[apasuiesbHON Apyrou npsmou. Pemenue
3a1a4

Y4eOHUK,
M JaKTHYECKUI
MaTepual

MmeTh npeacTaB/ieHue 00 onpeeneHuu
CKPEILMBAIOIINXCS NPSAMBIX, IPU3HAKE
CKPELIUBAIOIINXCSA MIPSAMBIX, TEOPEME O
[IPOBEJCHUM INIOCKOCTU Y€PE3 OAHY U3
CKPELIMBAIOIINXCA MPSAMBIX [TapAJLIECIbHON
IPYToil mpsIMOii

Hay4urcs NIpUMEHATh ONpeIeICHUE
CKPEILHBAIOIIUXCATNIPSAMBIX, IPU3HAK
CKPELIUBAIOIINXCA IIPSAMBIX, TEOPEMY O
[IPOBEJCHUH IIJIOCKOCTU Y€PE3 OJIHY U3
CKPELIMBAIOIINXCSA MPSAMBIX ITapaJLIEIbHON
IIPyroi

[PsIMOM IPH PEIICHUM 3a1a4

37

YTiIBI C
COHAIPaBJICHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

OHpe,I[CJ'ICHI/IC yria B IPOCTPAHCTBE,
OITPCACIICHUE yTIJIa MCXKAY NPAMBIMHA,
pCIICHUC3a1aq

y4eOHUK,
MU TaKTUYECKU N
MaTepuanl

NmeTts npeacTraBieHne IPU3HAK
CKPEILMBAIOIIUXCSMPSAMBIX

HayuuTcss IpUMEHATH U PELICHUH 3314
[PU3HAK

CKPEIIMBAIOIINXCS NIPSAMBIX

38-39

UucnoBas OKpyKHOCTb

OmnpeneneHne YUCIOBON OKPYKHOCTH,
OIIpEAEIEHUE JUINHBI AYTH, KOOPAUHATHI
TOYKMHA YHCIOBOU OKPYKHOCTH

WILTFOCTPALUS Ha
mocke, COOpPHUK 3a7a4

MNMeeT npeacraBjieHne KaK MOKHO Ha
OKPY>KHOCTHUOIIPEAEINIATH NJIUHBI 1y
Hay4nTcst HAXOIUTh HA YUCIIOBOM OKPY’KHOCTH
[TOYKY,COOTBETCTBYIOIIYIO JAHHOMY YHCIY

40-41

uciioBast OKpy>KHOCTb
HaKOOpAUHATHOU
[1JIOCKOCTH

KOOPAMHATHI TOUKU HAa YUCIIOBOM
OKPYXHOCTH, Ta0JIMIIa KOOPAMHAT TOUEK
OKPY>KHOCTH, HaXOXKIEHUE TOYKHU I10 €T0
KOOpIMHATAM

VJLTIOCTpAINK Ha
Imocke,COOpHUK 3a1a4

HMMeeT NpeaAcTaBJICHUE KaK OIIPEACIINTD
KOOPAWHATBI TOYKHU YHCIOBOH OKPYXKHOCTH
Hay'—lI/ITCH COCTaBJIATH Ta6HI/II_Iy JJIs1 TOYCK
LII/IC.]'IOBOI\/'IOK]:)y)KHOCTI/I " UX KOOpJAWHAT, I10
[KOOpAHWHAaTaM

HaXOJUTh TOYKY YHCIOBOU OKPYKHOCTH.




42-43

Pemenue 3amad o teme:
«ITapamienbHOCTh
[IPSIMBIX UIIOCKOCTEW»

Pemenue 3a1a4 Ha ONpeIEIeHNE YIUIa
MEX Ty IPSIMBIMH B TIPOCTPAHCTBE

y4eOHUK,
M aKTHYESCKUI
MaTepual

NMeTh npeacTaBjaeHne ONpeesieHe
COHAIIPaBJICHHBIXJTy4el, TeopeMy 00 yriax ¢
COHAIIPaBJICHHBIMU CTOPOHAMU

Hay4urtcs IpuUMeHsTh OnpeiesieHue
COHAITPaBJIEHHBIX

imyuel, TeopeMy 00 yIiiax ¢ COHaNpaBICHHBIMU
CTOPOHAMHU IIPU PEILICHUU 3a7a4

44-45 (CuHYC 1 KOCUHYC. MOHSATHUS CHHYCA. KOCUHYCa Y4yeOHMK, COOPHUK MMeeT npeacTaBjieHne MOHATHS CHHYCA.
POM3BOJILHOTO YIJIa, paJUaHHas Mepa  [3ajad KOCHHYCAIPOU3BOJILHOTO YTJIa, PaAHaHHYIO
yIia, BBIYMCICHUE CUHYCa KOCUHYCa Mepy yriia
q1CIIa, HEKOTOpPBIE CBOWCTBA CUHYCA U Hay4unTest BBIYUCIATH CHHYC. KOCHHYC YUCIIa,
KOCHHYCa BHIBOJAMTHHEKOTOPBIE CBOWCTBA CHHYCA U

KOCHHYCa

[10J1y4nT BO3MOKHOCTH HAYYUTCS
MCTIOJIb30BaTh3HAHUS TIPU PEIICHUT
HEeCTaHAAPTHBIX 337a4

46  [TaHreHC M KOTaHTEHC MOHSATHE TAHTCHCA U KOTaHTeHCa Y4eOHuUK, MMEET MPE/ICTaBICHUE TOHATHE TAHTEHCA U
[IPOM3BOJILHOIOYTJIA, PAIMAHHYIO MEPy  |[IUJaKTUUYECKHE KOTAHI'€HCAIIPOU3BOJIBHOIO yIJa, PaJHaHHYIO
yTJa, BEIYMCICHUE TAHT€HCA U KOTaHTeHCaMaTepHaIbl Mepy yriia
q1Cia, HEKOTOphIE CBOWCTBA TAaHTE€HCA U HAY4YUTCS BBIYUCIISTH TAHT€HC U KOTAHT€HC
KOTaHTeHCA qrca.

[ToJ1y4nT BO3MOKHOCTh HAYYHMTCH BBIBOJAUTH
HEKOTOpbIE CBOWCTBA TAHT€HCA M KOTAHTeHCA
47 Tpuronomerpuueckue OCHOBHBIC TPUTOHOMETPHUECKHUE VueOHuK, Mmeer npeacraBieHue 00 OCHOBHBIX
(DYHKIIMY YHCIIOBOTO TOKIECTBA, NCIIOJIB30BaHUE OCHOBHBIX  [TMJTAKTHYECKUE TPUTOHOMETPHUYECKUX ToXaAecTBax Hayumnres
apryMeHTa TPUTOHOMETPUUYECKUX TOXKJIECTB MPH MaTepHaIbl M0/1b30BAThCA OCHOBHBIMU
YIIPOIIICHUN BBIPAKEHHH TPUTOHOMETPHYECKUMH TOXKIESCTBAMH TTPU
YIIPOIIEHUH BBIPayKEHHUH
[1oJy4uT BO3MOKHOCTH HAYYHTCS
M0/1b30BAThCA OCHOBHBIMU
TPUTOHOMETPHYECKUMH TOXKIESCTBAMH TIPH
SIIEHUH 3a/1a4 NOBBIIIEHHON CJIO0KHOCTH.
48 KontpomnbHast pabota no [IpoBepka 3HaHUI U YMEHUI muddepennmpoBannbie [IMeTh npeacTaBieHue 00 H3yYCHHOM
reMe: «llapannenvrocmy K MB1 MaTepuaie YMeeT IPUMEHSATh NOJyYeHHbIE

NPAMBLX, U NPAMOU U

nj10CKoCmuy

YMCHUS U HABBIKHW ITPUPCHICHU N

muddepennmpoBanapix KUMos




49 [TapanienbHbie OTIpeieNIeHUe MapauIeIbHbBIX INIOCKOCTEH, [y4eOHUK, MMeTh npeacTaBiieHue 00 ONpeaeieHUH

[JIOCKOCTH TOKa3aTeNIbCTBO MPU3HAK T TAKTHYECKUI MapajIebHBIX INIOCKOCTEM, TOKA3aTEIbCTBE
[1apaJuIeIbHOCTUIUIOCKOCTEN, PEILIEHUE  [MaTepua [IPU3HAKOBIApAJIEIbHOCTH MIOCKOCTEN
3a1a4 HayunTcsi npUMEHSTh ONpeaeIeHUE

[apajlyIeNIbHbIX II0CKOCTEH, TPU3HAKU
apajyIeIbHOCTH INTIOCKOCTEN
[IpU PELICHUY 3a/1a4

50 Tpuronomerpuieckue OCHOBHBIE TPUTOHOMETPUYECKUE YueOHuK, Nmeet npeacraBjieHne 00 OCHOBHBIX
(YyHKIIMU YHCIOBOTO TOKJIECTBA, UCIIOJIb30BAHUE OCHOBHBIX  |TUJAKTUYECKHE TPUTOHOMETPUUECKUX TOXKAECTBAX
aAprymMeHTa TPUTOHOMETPUYECKUX TOXKAECTB IIPH MaTepuabl HayunTcsi 10/1630BaThCA OCHOBHBIMU

YIPOILEHUHN BBIPAKEHHI TPUTOHOMETPUYECKUMHU TOKIECTBAMU IIPU
[YIIPOLLIEHUH BBIPAXKECHU I
[lo,ry4nT BO3MOKHOCTD HAYYHUTCS
10JIb30BAThCSl OCHOBHBIMU
TPUTOHOMETPUUECKUMHU TOKIECTBAMU IIPU
€IIEHUH 3324 TOBBIIIEHHOM CJI0KHOCTH.

o1 Tpuronomerpuueckue BBIUMCIISTH CHHYC, KOCUHYC, TAHT€HC U [Y4eOHUK, MmeeTt npeacTaBjieHUe KaK BBIUUCISITh CUHYC,
(YyHKIIUH YTIIOBOTO KOTaHT€HC YIJIa, UCIIONb3Ys TaOJIMYHbIE  |[TUAaKTHYECKUE KOCHUHYC, TAHI'€HC U KOTAHT€HC YyTJa, UCIIONb3Ys
aprymMeHTra BHAYCHUS, IPUMEHEHHE (OPMYIT MaTepraibl TaOJIMYHbIE 3HAYCHMUSI

[epeBOAATPAYCHON MEPHI B paIUaHHYIO HayuuTest mpuMeHsITh GOPMYITBI IEPEBOA
1 00paTHO rpaycHOM
MEpbI B paJIMAHHYIO U 00paTHO
52-53 |DyHKIM# Y=SIiN X, Yy=C0S DYHKIUS y=SINX U y=COSX, UX CBOMCTBA, |Y4EOHUK, MNMmeeT npeacraBjienue o QyHKIUIX y=SINX U
X, X CBOMCTBaA U rpauku rpaduk u mocTpoeHue rpaduka, T TAKTUYECKIE Y=COSX , X CBOMCTBaXx, rpaukax u ux
[IPUMEHEHNE CBOMCTB U rpa)MKOB P [MaTepHAaJIbI [TOCTPOECHUSIX
[PEIIEHNN ypaBHEHUI HayuuTes mpuMeHsTH CBOMCTBA U IpaUKu pu
[pELIEHUN ypaBHEHUIN
[0 1y4uT BO3MOKHOCTH HAYYUTCS IPUMEHSTD
CBOICTBa U TpadMKU MIPU PEIIEHUN CIIOKHBIX
YpaBHEHUH

54 CBoiicTBa mapamiebHbIX /loKka3aTenbCTBO TEOPEMBI y4eOHUK, MmeTts npeacrabiieHHe 0 TEOpEME

MI0CKOCTEN CYILLIECTBOBAHUSI E€IUHCTBEHHOCTH T IAKTHYECKUM CYILLIECTBOBAHMS UEAMHCTBEHHOCTH IJIOCKOCTH,
[JI0OCKOCTH, MapaiiebHON TaHHOW 1 MaTepuan MapajyIeIbHOM TaHHOW HTIPOXOASILEN Yepes

MIPOXOSIIEH Yepe3 TaHHYIO TOUKY
[IPOCTPAHCTBA, CBOMCTBA I1APaJUIEIBHbBIX
[JI0CKOCTEN

TAaHHYIO TOYKY IMPOCTPAHCTBA, CBOMCTBA
MapajieIbHbIX MJI0OCKOCTEH

HayunTcsi npuMEHSTh IPH PEIICHUH 3a]1a4
TEOPEMY CYLLIECTBOBAHUS U €AUHCTBEHHOCTH
[JIOCKOCTH, MapajuieIbHOW JaHHOW U

MPOXOJISIIEH Yepe3 TaHHYIO




TO‘-IKy HpOCTpaHCTBa, CBOﬁCTBa HapaJIJICJII:HBIX
JIOCKOCTEHN

o5 Tetpasap u OmpeieJICHUuE TeTpa’Apa, MOHITHS, VIeOHUK, MMmeTh nmpeacTaBjieHue 00 ONpeIeICHUN
rapaiesienune,| CBSI3aHHBIECO B3aMMHBIM PAaCIIOJIOKEHUEM |IUIAKTHYECKHH TeTpa’ipa, IOHATHUAX, CBSI3aHHBIX CO B3aUMHBIM
MPSMBIX U IJIOCKOCTEH, pellIeHHe 3a7jad  [MaTepual [PACTIOIOKEHUEMITPSIMBIX M IJIOCKOCTEH
Hay4nTcst npUMEHUTH P PELLICHUHU 3334
OTIpeIeNIeHUe TeTPadipa, MOHATHUS, CBI3aHHBIC
CO B3aMHBIM PaCIOJIOKEHUEM PSIMBIX U
IJIOCKOCTEH
56 DyHKIUN y=SInX, DyHKLUSA y=SInX U y=COSX, X CBOICTBa, |YUeOHUK, Mmeet npeacraBieHne o QyHKIUIX y=sinx u
y=COSX, UXCBOWCTBA U rpaduK U MocTpoeHue rpaduka, T TaKTHIECKHE y=COSX ,MX CBOMCTBax, rpaduKax u ux
rpaduKu [IpYMEHEHHUE CBOMCTB U rpauKOB P [MaTepUabl [IOCTPOCHUSAX
[PELICHUU YPaBHEHU N Hay4uunTcst npUMEHSTh CBOWCTBA U rpaduKU TIPU
[peILICHNH ypaBHEHUH
[1oJ1y4uT BO3MOKHOCTH HAYYUTCS TIPUMEHSITD
CBOWCTBA U Ipa(MKK MPU PEIICHUH CIOKHBIX
lypaBHEHUI
o7 KontposnbHas padora Ne3 TpuroHomerpudeckue pyHKIUH, muQQepeHInpoBaHHbIE [MMEET IPEACTaBICHUE O MOHATUAX, CBOMCTBAX U
«Tpuzonomempuueckue [oCcTpoeHHeTpaduKOB, UCCIETOBAHNE K IMB1 rpadukax TPUrOHOMETPUYECKUX (PYHKUIUN
dbynkuyuuy (byHKUIHHA. [yMeeT IPUMEHSTh [TPU BINOJIHEHUH
yIpa>KHEHUI MOHATHUS, CBOWCTBA U rpauKu
TPUTOHOMETPHUECKUX
byHKIMI
58-59 [[locTpoenue rpaduxa CBOMCTBa (M) CXKATUS U PaCTSHKEHUS VueOHuK, Mmeet npencraBienne o cBoicTBax (M)
byukimn y = m f(X) BII0JTb OCHX, IIPUMEHSTH CBOMCTBA (M)  |[TMIaKTHYECKHE COKaTHS U PACTSDKEHHSI BIIOITb OCH X
COKaTHS U PACTSKEHUS BIOJb OCH X MaTepHaIbl HayunTest npuMeHsTH CBOWCTBA (M) CHKATUS U

rpaduxa pyHkuit y=mf(x), mocrpoenue
rpaduKoB (PyHKIHI
y=mf(x)

[pacTsKEHUS BJIOJIb OCH X rpaduka QyHKIMMA
y=mf(x),

CTpouTh rpaduku pyHkImi y=mf(x)




60 [Tapannenenunen [OHSTHE NIapajlIeIeNNIe1a, CBONCTBA y4eOHUK, MmeTh npeacTasiieHue 0 OHITHU
pebep,rpanei, AuaroHanei ITATAKTUYECKU I rapajuiesenuIeia, CBoucTBax pedep, rpaHei,
napajiesienunea, peeHue 3aaad MaTepHan aroHanel napauienenunena

HayuuTcsi IpUMEHHUTD IIPH PELUICHUH 33a4
MOHATHE MapaJuIesIenuIie/ia, CBoiicTBa pebep,
rpaHei, AuaroHaiei

apajiesienumnesa

61  [3amaum Ha mocTpoeHUE MpaBuJia MOCTPOCHUS CEUCHHS TeTpadipa [yueOHUK, MmeTh npecTaBieHHe 0 IPaBUIaX

CeUCHHIA M IapajulesienuIeia, peleHue 3a1a4 Ha [T AaKTHYeCKHHA [MOCTPOSHHSICEUEHUS TeTpasdipa u
MOCTPOCHHE MaTepua napaJulesIenuneaa
HayunTcst IpUMEHSTDH IPU PEILICHUH 3a7a4
[PaBIJIAIIOCTPOCHUS CEUCHHS TETPadIpa 1
napayieNienumnesaa

62-63 [[loctpoenue rpaduka cBoiictBo (k): cxkatue k ocu opauHaT U [Y4eOHUK, Mmeet npeacraBiaenne o ceoiictBax (K):
byukiun Y = T (kX) pacTsHKEHUE OT OCH OPJIMHAT, TIPUMEHSTDH |[THIAKTHIYECKUE C)KaTHe K OCHOPJAMHAT U PacTsDKEHUE OT OCH

MPUIIOCTPOCHUH IPadUKOB (YHKIHHA MaTepuabl OopIuHAT
y=f(kx) cBoiictso (k): cxxarue k ocu Hay4uTcest pUMEHSTH IPU OCTPOSCHUH
OpAMHAT U rpadukoB Gpyukimii y=f(kx) cBotictax (K):
pacTsHKEHUE OT OCH OPAWHAT C)KaTHe K OCH OpJIUHAT

1 pacTsHKEHHE OT OCH OpAMHAT

64 ["'paduk rapMOHUYECKOTO (opMyJia TapMOHUYECKUX KOJIEOaHUH,  [yueOHMK, COOpHUK Mmeet npencrasienue o popmyiie

Kose0aHus [pezcTaBiIeHue o rpaguke 3agay rapMOHUYECKHUXKOoJeOaHUH U 0 Tpaduke
rapMOHHYECKHUX KOJI€OaHW, onucaTh rapMOHHYECKUX Kosiebanuii Hayunres
KoJsieOaTenbHbIN polecc OIHCHIBAThH KOJIEOATENBbHBIN MpoLIece
rpaduyecky. rpaduyecku.

65  |[@yskumu y = tgx, TpUTOHOMETpHYEeCKHe QYHKINH y=tgX, [Y4ueOHUK, MmeeT npeacTaBjieHHe O TPUTOHOMETPHYECKUX
Y = ctgx, X CBOMCTBA U y=CtgX. rpadMKu 1 CBOICTBA, MPUMEHATh |[TMIAKTHUYECKUE (byHKIMAX y=tgX, y=ctgX, rpaukax u ux
rpaduKu MPY PEIICHUN YPaBHEHUI M HEPABEHCTB  [MaTEpUAITbI cBoiicTBax. HayuMTest MPUMEHSTH 3HAHUS TIPU

TPUTOHOMETpUUYECKHE PYHKIINU y=tgX, peIlICHNH ypaBHEHUIH M HEPABEHCTB Irpadpuku u
y=CtgXx, CBOICTBA
TPUTOHOMETpHUYECKUX (PYHKIUN y=tgX, Y=CtgX,

66  [Bamaum Ha MOCTpOEHUE MpaBUiIa TOCTPOCHHS CEUSHHSI TETpadIpa [yIeOHUK, MmeTh mpeacTaB/ieHHe 0 ITPaBHIIaX

CeueHHI M Iapajulesienumnesia, peleHne 3a1ad Ha [T AaKTHYeCKH [MOCTPOSHHSICEUEHUS TeTpasipa U
MOCTPOCHHE MaTepHan Mapaieenumnesa

HayunTest TpUMEHSTh IPU pelIeHUH 3a7a4
[IPABUIIATIOCTPOCHUSI CEUEHUS TETPa’ipa U

mapajijIiCJaCnuIcaa
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67 [loBTOpEHHME: CBOKCTBA [TOHATHUE MapaJUICIICIIAIIEea, CBOWCTBA y4eOHUK, MNMeTh npeacTaBieHne O IIOHATHH
Mapasenenunena pebep,rpanei, AuaroHanei ITATAKTUYECKU I MapajuiesienuIe/a, CBoOMcTBax peoep, rpaHei,
[apajuieenuiesa, peueHue 3auad MaTepHual [IMaroHaliel NapajuieenuIena
Hay4uTcs npuMeHATh IPU PELLICHUY 3a1a4
MOHATHE MapaJuIesIenuIie/ia, CBOiicTBa pebdep,
rpaHei, AuaroHaiei
rapajuienenunena
68 DyHkMH y = tgX, TpUTrOHOMETpHUUYeCcKre QyHKIMM y=tgX, [YueOHHK, Mmeer npeacraBjaeHue O TPUTOHOMETPUYECKUX
Y = ctgX, UX CBOWCTBA U y=CtgX. rpadMKu ¥ CBOICTBA, MPUMEHATh |[THIAKTHUYECKUE (byHKIMAX y=tgx, y=ctgx, TpapuKax 1 ux
rpaduKu [IPY PEILICHUNYPAaBHEHUHN U HEPABEHCTB  [MaTEPHAJIBI CBOMCTBAX.
TPUTOHOMETPHUYECKHE PYHKIINU y=tgX, HayuuTest npuMeHsATh 3HaHUS NIPU PELLICHUN
y=CctgXx, ypaBHEHHUI
1 HEpaBEHCTB I'pauKU U CBOICTBA
TPUTOHOMETPHUECKUX PYHKUUN y=tgX, y=CtgX,
69-71 |(OOparHbIe MOHSATHE 00paTUMON (PYHKITUH U YuyeOHUK, MMmeeT npeacTaBieHUe O TIOHITHH 00PaTUMOM
TPUTOHOMETPUYECKHE 00paTHON GYHKIINU apKKOCHHYC, UIAKTUYECKHE (byHKIMU ¥ 00paTHOM (PyHKIMHM apKKOCHHYC,
(byHKIMN HAaXO0X/IEHHUE ero 3HaYeHUI MaTeprabl HAXO0)K/IEHUE €ro 3HaUeHU!
Hay4nTcst npUMEHSTh NOHATHE 00paTUMOI
(yHKIMK 1OOpaTHOM (QYHKIMK apKKOCHUHYC TPU
[peIIeHNN
lypaBHEHUI
72 KonTposnbHast paboTa 1o IIpoBepka 3HaHUN U yMEHUU nddepeHupoBaHHbIe [YMeeT NPUMEHSTh TEOPETUUECKUE MaTepHUaIbl
reMe: «llapamenbHOCTh KMBp1 [10 TEMEIIPU PEUICHUHN IIPAKTUYECKUX 3a1a4
[IJIOCKOCTEN.
73 3auer IIpoBepka 3HaHUN U yMEHUU Qg QepeHIIMpOBaHHbIE [YMeeT NPUMEHSTh TEOPETUUECKUE MaTepHUaIbl
Nel «ITapamiensHOCTB KMBp1 110 TEME
[JI0CKOCTEMN. [IPY PEILIEHUH IPAKTUYECKUX 3a7a4
74-77 [[Ipocreitmue CBOICTBa U rpaduku YueOHuK, MNMmeeT npeacraBjieHue O CBOWCTBaX U
TPUTOHOMETPUUECKUE TPUTOHOMETPUUYECKUX PYHKLIUH, TUIAKTHYECKHE rpaduKax TPUTOHOMETPUYECKUX (PYHKIUI
YpaBHEHUS U [pUMEHEHUE NPU PELICHUH YPaBHEHUH  [MaTepHabl HayuuTest NpUMEHSTh IPU PeILIEeHUN
HEpaBEHCTBA CBOWCTBaU rpapuKu YPaBHEHMIA CBOMCTBA U TpaduKH
TPUTOHOMETPUUECKUX (PYHKIIUH TPUTOHOMETPUUECKHUX (PYHKIIMH
78 [leprnieH UKy IsIpHBIE lleMMa 0 epreHINKYJISPHOCTH ABYX Y4eOHUK, NMeTh npeacTaB/IeHue O JIEMME O
MPSIMBIEB IIPOCTPAHCTBE MapauIeIbHBIX IPSAMBIX K TPETHEU T IAKTUYECKUN MEPIEHIUKYJSIPHOCTH JBYX NapajuIeIbHbIX
1 X CBOMCTBA. [IPSIMOM, OIIpEIEIICHHE MaTepuall MPSIMBIX K TPEThEU NMPSAMOM, ONpPEACIICHUN

[EPIEHAUKYIISIPHOCTH IIPSIMOU K
[JI0CKOCTH

[IEPIEHIUKYIAPHOCTUIIPSIMON K INIOCKOCTH
Hay4uTcs NpuMEHAT NpU PEIICHUH 3a1a4
IIEMMY O IEpPIIEHIUKYIIIPHOCTH IBYX
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[TapaJuICIbHBIX NPSMBIX K TPETbEH MPAMOMU,
OIIpeCICHUE IEPICHAUKYIITPHOCTH
[PSIMOM K INIOCKOCTH

79 [ Tpu3Hak [IPU3HAK NEPIEHIUKYIAPHOCTH IPAMON U [y4eOHHUK, meTh npeacTaBjeHue O IIPU3HAKE
[EepIEHINKYIIIPHOCTH [JIOCKOCTH. U IAKTHYECKUN [EepPIEHIUKYISIPHOCTH IIPSIMOM U IIJIOCKOCTH
[TPSIMOM U TUIOCKOCTHU peleHne 3ana4 MaTepHan Hay4urcss npuMeHATh IPYU PELICHNN 3a1a4

[IPU3HAKIIEPIICHIUKYJIIPHOCTU IPSIMOU U
[JIOCKOCTH

80-83 [MeTob! perieHus QITOPUTM PELICHUs! TPUTOHOMETPUUECKUX |Y UeOHUK, pa3HO MMmeer npeacraB/ieHHe 00 aJrOpUTME PEeLICHUS
TPUTOHOMETPUUECKUX YpaBHEHUI METOJIOM BBEJIEHUSI HOBOI YPOBHEBBIE TPUTOHOMETPUUECKHUX YPAaBHEHUH METOIOM
YpaBHEHUI [IEPEMEHHOM TUTAKTUYECKUE BBEICHUS

MaTepUalIbl HOBOM IIEPEMEHHON
HayuuTces npUMEHATH AJITOPUTM PELLICHUS
TPUTOHOMETPUUECKHUX YPABHEHUH METOJJOM
BBEJCHUS HOBOM NIEPEMEHHOU

84 Teopema o mpsiMOH, /loka3aTenbCTBO TEOPEMBI O YICOHHK, NMeTh npeacTaBjieHue 00 OCHOBHBIX
MEPIEHINKYJIIPHON [EPIEHIUKYJISIPHOCTH IPSIMOM U T IAKTUYECKUN TEOPETUYECKUX IIOJIOKEHNN N3YYEHHON TEMBI
[JIOCKOCTH. MJIOCKOCTH, pEIICHUE 3a7a4 MaTepHual "IleprneH IUKYISIPHOCTD MPSIMON U TJIOCKOCTH"

Hayuurcss nIpUMEHATH IPU PELICHUH 33]a4
OCHOBHBIE TEOPETUYECKH TOJIO0KEHUS U3YyUEeHHON
TEMBI

"IleprneHIUKYISIPHOCTD MPSIMOM U MJI0CKOCTH"

85 Pemenue 3ana4y Ha Perenue 3a7a4y Ha MEPIEHAUKYIISIPHOCT  [y4eOHMUK, meTps npeacTaBjeHue O IpU3HAKE
[epIeHIUKYIIPHOCTh MPSIMON U TJIOCKOCTH T IAKTHYECKUH MEePIEeHIUKYIISIPHOCTH MPSIMON U TNIOCKOCTH
[TPSIMOM M TNIOCKOCTHU MaTepuan HayuuTcess IpUMEHATH IPU PELICHUH 3314

[IPU3HAKIEPIICHIUKYIJISIPHOCTH IPSIMOM U
[1JIOCKOCTH

[lo1y4uT BO3MOKHOCTH HAYYHUTCH TIPUMEHATH
[IpUPELIECHUN HECTaHJAPTHBIX 3a]a4 IPU3HAK

MCPICHANKYJIAPHOCTH HpHMOI\/'I " TIJIOCKOCTHU
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86-87

KoHnTponbHas paboTa 3a
1lnomyrogue
«Tpuzonomempuuecxkue
ypasHeHua»

i depeHInpoBaHHbIE
KI1MsI

meeT npeacrasiieHue O IpaBUIax U METOAAX
[PEIICHNS TPOCTENIIINX TPUTOHOMETPUIECKUX
ypaBHEHHI(rpaduueckuii, BBeIeHHE HOBOU
MePEMEHHOM )

'YMeeT NpUMEHATh IIPU PELICHUH YPAaBHEHUN
[IPABHJIA MMETO/IbI PELICHHs] IPOCTENIINX
TPUTOHOMETPUUECKUX YpaBHEHUN
(rpaduueckuii, BBECHUE HOBOM

[IepeMEHHOMN )

88-89 (CuHyC 1 KOCHHYC CyMMBI (hOpMYJIBI CHHYC B KOCHUHYC CYMMBI YueOHUK, MNMmeeT npeacraBiaenne o Gopmyiax CUHYC U
Mpa3HOCTH apTyMEHTOB ApryMEHTOB, YIIPOILIEHHE BBIPAsKEHHIH NTTAaKTHIECKUE KOCHHYCCYMMBbI apTyMEHTOB
MaTepHaIbl HayunTcst npuMeHATh IPU YIPOLIEHUN
BBIPAKEHUH (DOPMYJITBI CHHYC M KOCHHYC CYMMBI
ApryMEHTOB
90-91 |Pemenue 3a1a4 Ha Penrenue 3a1a4d Ha MEPIEHANKYISIPHOCTD  [YIEOHUK, MMeTh npejcTaB/ieHHe O IPU3HAKE
[epHeHIUKYIIPHOCTh MPSIMOI U TJIOCKOCTH I TAKTUYECKU I [epIEHIUKYJIIPHOCTH IPSIMOM U IIIOCKOCTH
MPSIMO U TUTIOCKOCTH MaTepHa HayuuTcst TpUMEHSTD IPU PEIICHUH 3a71a4
[PU3HAKIEPICHAUKYJIIPHOCTH MIPSIMOM U
TIOCKOCTH
[1oJ1y4uT BO3MOKHOCTH HAYYHTCS IPUMEHSATh
pu
[peILIEHNH HECTaHapTHBIX 33aJau MPU3HAK
MEePIIeHANKYISIPHOCTH MPSIMOH U MJIOCKOCTH
92 CuHYC ¥ KOCUHYC CYMMBI (hOopMyJIBI CHHYC U KOCHHYC CyMMBI Y4eOHUK, Hmeet npeacraBiaeHue o Gopmynax CHHYC U
M pa3HOCTH apTyMEHTOB ApTyYMEHTOB, YIIPOIIIEHHE BhIPAsKEHHI T TaKTHIECKUE KOCHHYCCYMMBI apTyMEHTOB
MaTepHaIbl Hay4unTcst npUMEHATh NPU YIPOLICHUN
BEIpAKEHUH POPMYIIBI CHHYC M KOCHHYC CyMMBI
ApryMEHTOB
03-94 [TanreHc cyMMbI U (bOopMyJIBI TAHT€HC CYyMMBI U pa3HOCTH VueOHuK, Mmeet npeacraBiaeHue o GopMysIax TaHI€HC
Pa3HOCTHAPTYMEHTOB APTYMEHTOB, YIIPOIIICHHE BBIPAYKECHHH T TaKTHIECKHE CYMMBI HPa3HOCTH apTyMEHTOB
MaTepHaIbl Hay4uunTcst npUMEHATh NPU YIPOILEHUH
BBIPAKCHUI
(hOpMyJIBI TAHT€HC CYMMBI M Pa3HOCTH
ApTyMEHTOB
95 DopMyJIbl IPUBEIEHUS (bopMyIIBI JBOWHOTO apryMeHTa. VueOHuK, Mmeet npeacraBiaeHue o Gopmynax
[1OJIOBUHHOTO TUIaKTHYECKHE [IPUBEICHUS
yriia, KpaTHOTO YIJia, IPUMEHSTh IPU MaTepHaIbl Hay4uunTcst IpUMEHSATH aITrOpUTM

pelIeHNN ypaBHEHUI 1 HEPABEHCTB,

YIPOIIEHUU

MCTI0JIb30BaHUSA (POPMYIT IPUBEICHUS TIPU

CLICHUHU YPaBHEHUN U
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BHIpa)KEHUH (POPMYJIBI TBOMHOTO
ApryMeHTa.
[10JIOBUHHOTI'O YIJIa, KPaTHOTO YIJIa

HEPABEHCTB.

96 Teopema o Tpex [TOHSTHE PACCTOSIHUE OT TOYKHU 10 cOOpHUK 3a/1a4 meTs npeacraBjieHde O MOHITHH PACCTOSTHUSA
[epIEeHINKYIIIpax [JIOCKOCTH, MEPIEHAUKYIISIpA OT TOUKH J10 OTTOUYKH J0 INIOCKOCTH, IEPIEHAUKYJIISPA OT
[JIOCKOCTH, HAKJIOHHOH, IIPOBEICHHOM OT TOYKH JOIUIOCKOCTH, HAKJIIOHHOH, IPOBEIECHHOM
TOYKH K IJIOCKOCTH, OCHOBaHUS OT TOYKH K IJIOCKOCTH, OCHOBAaHUS HAKJIOHHO,
HAKJIOHHOM, TPOEKIIMM HAKJIOHHOM. [TPOEKIIMY HAKJIOHHOM.
Jl0Ka3aTeIbCTBO TEOPEMBI O 3 Hayuurcs npuMeHsATh IPU PELLICHUU 3aa4
[EPIICHIUKYJISIpax, peIeHUe 3a1a4 [TOHSTHE PACCTOSIHUE OT TOYKHU 0 INIOCKOCTH,
[IEPIIEHIUKYJISIPA0T TOYKU J0 IUIOCKOCTH,
HAKJIOHHOH, IPOBEIEHHON OT TOYKH K
[JI0CKOCTH, OCHOBAHUS HAKJIOHHOM, TPOEKLIUU
HAKJIOHHOM.
97 Yo Mex Tty IpsMou 1 OnpeneneHue yria Mexay npsMon u y4eOHUK. COOPHUK MMeTh npeacraBjieHne O TEOpEME O Tpex
[JI0OCKOCTBIO [JIOCKOCTBIO, PELICHHE 3a1a4 3azaqy [IEPIIEHIUKYJISIpax
Hayuutcss npUMEHATh IpU PELICHUH 33]1a4
TeopeMy O
TpeX MepueHAUKYJIsIpax
08 DopMyJIbl IPUBEIEHUS (bopMyJIbI IBOMHOTO apryMeHTa. YueOHuK, Mmeet npeacraBiaeHue o popmyax
[10JIOBUHHOTOYyTJIa, KPaTHOT'O YIJIa, TIaKTUYECKHE npuBeneHrs Hayuures npuMeHsITh allropuT™M
[IPUMEHSTH IPY PEIICHUMYPAaBHEHUN U [MaTepHaIbl MICTIOJIb30BaHUS POPMYIT IPUBEICHUS IPU
HEPAaBEHCTB, YIPOIIEHNN BbIpaKEHHUH [pEIIEHNN YpaBHEHUI HHEPABEHCTB.
(bopMyIIbI IBOMHOTO apryMeHTa.
[1OJIOBUHHOT'O YIJIa, KPaTHOTO YIJIa
99- | @opmymbI ABOHHOTO (bopMyJIbI MIOHUKEHUSI CTENIEHU U Ipyrue, [Y4eOHuK, Mmeet npeacrabjienne o Gpopmyiax
101 |aprymenta. opmyIibl [PUMEHSATH (OPMYIIbI TOHUKEHHS TUTAKTHYECKHE [TOHVKEHUSICTEIIEHN U APYTHUX.
MMOHM>KEHUS CTETIEHU CTETIEHH MIPUPEILIEHUN YpaBHEHUI U MaTepuabl Hayuurtes npuMeHsATh (GOPMYIIBI IPU PELLICHUN
HEPABEHCTB YPaBHEHUH U MPU YIIPOLIEHUH BBIPAXKEHUI,
[pEeIIeHNN ypaBHEHU 1 HEPaBEHCTB.
[10/1y4YHuT BO3MOKHOCTDH HAYYHUTCH IPUMEHSITh
(bopMyJIbI IPU HECTAHJIAPTHBIX 33JaHUSIX
102- |Pemenue 3amau no reme" Perrenue 3a1a4 Ha TeMy «Teopema o Tpex [yueOHUK, meTs npeacrasiieHue O TEOPEME O TPEX
103 [Teopema o Tpex MepreHauKyJsapax. YTod Mexay NpsiMoi u|TuaaKTHYeCKHUM [epIeHIUKYIspax
[EepreHauKyIsIpax. Yo [JI0CKOCTBIO" MaTepuan Hayuurcss npuMeHATh NpU PELIEHUU 3a1a4
MEXy IPAMON 1 ly4eOHMK, COOPHUK TeopeMy OTPEX NMEPIEHANKYJIIIpax
[JI0CKOCTBIO" 3agauy4eOHUK, I10/1y4HuT BO3MOKHOCTH HAYYMTCS PEIIATH
1 pepeHIIMPOBaHHBIN [HECTaHAAPTHBIE 3a/1a4l C IPUMEHEHUEM

a3/1aTOYHbIN MaTepHUAI

[T€OPEMBI O TPEXIEPIEHIUKYIIIPaxX

14




104- [[Ipeobpa3zoBaHUE CYMMBI (bopMyIIbl MpeoOpa3zoBaHe CyMM Y4eOHuK, Mmeet npencrasiieHue o popmymnax
107  [TpUTOHOMETPUYECKUX TPUTOHOMETPUYECCKUX (QYHKIIUN B T TAKTUYECKHE MpeoOpa30BaHMsI CYMM TPUTOHOMETPHUECKHUX
(byHKIMI B [IPOU3BEACHUE, IPUMEHATD IIPU MaTepHUalIbl ¢dbynkuuii B nponsseaenue Hayuurest
[IPOU3BEICHUE YIPOLEHUN U PEIIEHUH ypaBHEHUN MPUMEHSATh IIPU YIIPOIIEHUH U PELICHUN
(bopMyIIBI TpeoOpa3zoBaHUsICyMM ypaBHEHHH (HOpMyITBl IPeoOpa30BaHUSI CyMM
TPUTOHOMETPUUYECKUX (YHKLUH B TPUTOHOMETPUUYECKUX (PYHKLUH B IPOU3BEICHUE
[IPON3BEACHUE [101y4nT BO3MOKHOCTb HAYYMTCS IPUMEHSTD
(opMyJIbl IPU HECTAHIAPTHBIX 3alaHUSIX
108- |Pemenue 3amau no reme" Pemenue 3a1a4 Ha HaX0XACHUE yIJIa y4eOHHK. COOpPHUK HmeTh npeacrasiieHue O IOHATUU
109 [Teopema o Tpex MEX Ty IPSAMON U TIOCKOCTBIO 3agay [IPSIMOYTOJIbHOM NMPOEKLUHU (PUTYPBI,
MEepHEeHIUKYIApax. YTOI OTIpE/IeIICHNH yTila MEXTy TIPSMOM
MEXy IPSIMOM 1 1 TJIOCKOCTBIO
[JI0CKOCTBIO" Hayuutcess npuMeHSTh IpU pelIeHUH 3a1a4
[OHATHE
MPSMOYTOJILHON MPOEKIUH (DUTYPBI,
OIpeieIeHne YIIIaMex Iy NpsAMON U
[JIOCKOCTBIO
110 [[IpeobpazoBanue (bopMyIibl mpeoOpa3zoBaHus MPOU3BEACHUAY YeOHUK, meeT npencrasiieHue o popmymax
MPOU3BEICHUS TPUTOHOMETPHUYECKUX (QYHKIUN B CYMMY, [THIAaKTHIECKHE npeoOpa3oBaHus POU3BEICHHS
TPUTOHOMETPUYECKUX [pYMEHEHHE NIPU PEIICHUU YPaBHEHUM U [MaTepuabl TPUTOHOMETPUUECKUX (PYHKIUI B CyMMY
(byHKIUI B CyMMy HepaBeHCTB (popMys mpeoOpazoBaHus Hayunrcss npuMeHATh IPYU pELICHUN
[IPOM3BEACHUS TPUTOHOMETPHUECKUX YpaBHEHHH U HEpaBEHCTB (hOPMYJIbI
(byHKIUI BCyMMy [peoOpa3oBaHus IPOU3BEIECHUS
TPUTOHOMETPUUYECKUX (PYHKLUH B CyMMY
[1o1y4uT BO3MOKHOCTH HAYYUTCS IPUMEHSATH
(hopMyJIbl IPU HECTAHAPTHBIX 3aJaHUAX
111 [[Ipeobpa3zoBaHue (opMyiia mpeobpazoBaHus BbIpaXkeHUs:  [Y4eOHUK, Hmeet npeacrabjienne o popmyiie
BeIpaKeHUASIN X + Asinx+Bcosx k Bumy Csin(x+t), T TaKTHYECKUE npeoOpa3zoBaHus BeIpaskeHHs: ASINX+BC0oSX k
Bcos x k Buay Csin (X + PUMEHEHHUETIPH YIIPOIIEHIH BBIPAYKEHUH [MaTepHabl Buy Csin(x+t)

0

1 pEIICHUH HEPABEHCTB (POPMYIIBI
MpeoOpa30BaHMsI BHIPAKEHUS
Asinx+Bcosx k Buxy Csin(x+t)

HayuuTtcst npuMeHSITh IIPH YIPOIICHUN
BEIPKCHUI HPEIICHUN HEPABESHCTB POPMYITy
npeoOpa3oBaHus BeIpakeHHs ASINX+BCoSX k
Buy Csin(x+t)

[10,1y4YuT BO3MOKHOCTH HAYYHMTCS IPUMEHSITh

(hbOopMyJTBI TPY HECTAHAAPTHBIX 3aTAHHSIX
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112- |[Metoap! pemeHus (bOopMyIIBI CyMMBI, TPOU3BECHHUS, YueOHUK, HMmeet npeacraBiaeHue o GopMynax CyMMBI,
113  [TpUTOHOMETPUYECKUX (hOPMYJIBIIBOMHOTO YTJjla ¥ IOHMKCHHST  |[THIaKTHYCCKHE MpousBeeHus, (hopMyIiax JBOWHOTO yIiia U
YpaBHEHUI CTETEHH U T.J.,IPUMEHATH TIPU MaTepHabl MOHMKCHUS CTETICHH U T.]I.
(mpoomKeHue) YIPOLLEHUN U PEIIEHUH YpaBHEHUH 1 Hay4nTest NpUMEHSTh IPU YIIPOLIEHUH U
HEpaBEHCTB (DOPMYJIBI CYMMBI, PELICHUH yPAaBHEHHI U HEPABEHCTB (POPMYIIBI
[pou3BeACHUs, POPMYJIbI JBOMHOIO yria CYMMBI, IPOU3BEIEHUS], POPMYJIbI ABOHHOIO
1 TIOHVDKEHUS CTETICHU | T.JI. YIJ1a ¥ IOHUKEHUSICTENIEHHU U T. 1.
[1o1y4nT BO3MOKHOCTH HAYYMTCS IPUMEHSATh
(bopMyJIBI IPU HECTAHIAPTHBIX 3aIaHUSIX
114  |IByrpaHHbli yroiu OIIpeIeNICHHS YIi1a MEXIY JIOCKOCTAMH, [y4eOHUK, COOPHUK HMMmeTh npeacraBiaeHue o0 ONpeAeIeHNUN yria
ITMHENHOr0 pa3Mepa IBYIpaHHOIO yria  [3agad MEXK 1y IJIOCKOCTSMU, JINHEHHOTO pa3Mepa
nByrpanHoro yria Hayunress npuMeHsTh Ipu
pelieHnu 3a1a4
OIIpeIeIeHNUs yIila MEX1y IJIOCKOCTSIMU
115 [[Ipusnax OIIPEIETICHUE TIEPIIEHANKYJIIPHBIX y4eOHUK, COOPHUK meTs npeacraBiieHue 00 ONpeaeIeHUN
MEepHeHIUKYIIPHOCTH [JIOCKOCTEH, J0Ka3aTeNIbCTBO IPU3HaKa  [3aaay [epIeHIUKYJISIPHBIX IUIOCKOCTEH,
NIBYXIJIOCKOCTEN [epIEeHIUKYJISIPHOCTH INIOCKOCTEN ToKa3aTeNbCTBEIPU3HAKA IEPIIEHUKYIIPHOCTU
[JIOCKOCTEMN
HayuunTcest pUMEHSTh IPY PELICHUH 3a/1a9
OIpEEIICHUE IEPIIEHIUKYIISIPHBIX INIOCKOCTEH,
MPHU3HAK
NepIeHANKYISIPHOCTH INIOCKOCTEH
116 [Metoap! pemeHus (bopMyJIbl CyMMBI, TPOU3BEIECHNUS, Y4yeOHuK, Hmeet npeacrasiieHue o GopMyJiax CyMMBL,
TPUTOHOMETPUYECKHX (bOpMyJIBI IBOMHOTO yIiia M MOHWKEHUS  |TUAAKTUYECKHE pou3BeieHNs, popMyIIax IBOMHOrO yria u
ypaBHEHUH CTETIeHH U T.J1.,IPUMEHSATH TIPU MaTepHaIbl MOHMKCHUSICTETICHH U T.]I.
(MpoomKeHue) YIIPOLLIEHUN U pEIlIEHUH YpaBHEHUH 1 HayunTest pUMEHSTh IPU YIIPOILIEHUH U

HEPaBEHCTB (POPMYJIbI CYyMMBI,
pon3BeACHUs, POPMYIIBI JBOMHOTO yIia
1 TIOHWKEHUS CTETIEHU U T.1.

[PEIIEHNN YpaBHEHUHN 1 HEPABEHCTB (POPMYJIbI
CYMMBI, IPOU3BEEHHSI, POPMYIIBI ABOHHOTO
yIJIa ¥ [IOHWKEHUSCTENIEH! U T.JI.

I10/1y4HT BO3MOKHOCTH HAYYUTCH IPUMEHSATH

(hOpMyJTBI PY HECTAHJAPTHBIX 3aJaHUIX
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117- [KontponbHas pabora Ne5 mudepentpoannsie [MMeeT npeacraBiaeHue o GopMyIax CyMMBI,

118 |«/Ipeobpazosanue K1Mpsr pousBeeHus, (GOPMYIIBI TBOMHOTO yIiia U
IMmpueoHOMempuyecKux MOHMKCHUS CTETICHH U T.]I.

BLIDANCEHULIN YMeeT NMpUMEHSTH IPH YIPOLICHUH U PEIICHUN
YpaBHEHHIA U HEPABEHCTB ()OPMYJIbI CyMMBI,
[pOU3BENCHNUS, POPMYJIIBI TBOWHOTO yTJIa U
MMOHMKCHUS
CTETICHU H T.J.

119 |KomruiekcHbIE Yncia U MOHSATHE KOMIUIEKCHOTO YHCa, IPaB/Uiia [BalKch B TETPaH, MMeeT npeacTraBjieHue O MOHIATUU
apuQMeTHIECKIEe CIIOYKCHUS M YMHOXKCHHUS KOMIIEKCHBIX  [MJLTIOCTPALIMK Ha JJOCKE [KOMITJIEKCHOTO YHCIIA, TIPABHJIE CIIOKEHUS 1
OTIepalliu HAJl HUMU YHCEJ, BBITOJHATH CJIOXKECHHE U YMHOYKEHHUST KOMIUIEKCHBIX YHCETT

YMHOKEHHE KOMIUIEKCHBIX YUCE Hay4uTcst BEITOIHATH CIIOKEHNUE U YMHOKCHUE
KOMIIJICKCHBIX YHCEI
120  [[IpsiMOyTOJBHBII MOHSTHE IPSMOYTOJIEHOTO yu4eOHUK, COOpPHHK MMeTs npeacTaBjieHnue O IOHATHU
MapaieNenuIe/] napaJiesienune1a, CBOUCTBO JUaroHaned [3ajad [PSIMOYTOJIBHOT O ITapaJUICIICIINIIE/Ia, CBOHCTBE
NpSIMOYTOJIBHOTO MapaJlIeNenuIeaa, raroHasei npsMOyroJIbHOTO apauieIenuneaa
pemeHne 3aaa4y HayunTest PpUMEHSATH P PELIICHUN 33149
MOHSATHETIPSIMOYTOJIFHOTO MapajieNenumesna,
CBOMCTBO
TaroHajiel NpsiMOyroJIbHOTO Mapajuiesenuneia

121  |Pemenue 3amau MOHATHE IPSMOYTOJIBHOTO muddepennnpoBanHblii [IMeTh npeacTaBiaeHue o MOHITUU
«CBoiicTBa Mapajuieienunea, CBOMCTBO JUAaroHajIe MaTepHual [IPSIMOYTOJIBHOT O ITApasuIeIeUIIe1a, CBOMCTBE
MPSIMOYTOJIBHOTO MPSMOYTOJIBHOTO Mapajulesenumnesna, uaroHajel mpsMOYroJbHOTO Mapajulesenumnesia
Mmapaiesienunea pemeHne 3aaa4y HayunTest TpUMEHSTH TPU PEIICHUH 33124

MOHATHE
MPSIMOYTOJIBHOTO ITapaJuIesIenuIie1a, CBOHCTBO
TaroHasiell mpsMOYTOJIbHOTO Mapajulesenumeaa

122  [KomrutiekcHbIC Yncia U MOHSATHE KOMIUIEKCHOTO YHCJIa, IPaBUiIa [BalucCh B TETPAJH, MmeeT npeacTraBjieHue O MMOHITHN
apupMeTHIeCKue CJIO’KEHHSI 1 YMHOXKEHUS KOMIUIEKCHBIX  [MJUTIOCTPALIMU Ha JOCKE [KOMIUIEKCHOTO YHUCIIa, IPaBUIIE CIOXKEHUS U
OTIepaniuHaJl HIMU YHCEJT, BEIOJHATH CIIOKEHHE U VMHO)KEHHUST KOMIUTEKCHBIX UM CETT

YMHO>KEHHE KOMIUIEKCHBIX YHCET Hay4nTest BHIIOTHATD CIIOKEHHE M YMHOKEHHE
KOMIIJIEKCHBIX YHCEI
123  |[KomruiekcHble yncia u 300pa3UTh KOMILIEKCHOE YHCIIO C VJLTIOCTPAIlUK Ha MmeeT npeacTaBiaeHne Kak H300pa3uTh

IKOOpAWMHATHAA IJIOCKOCTH

HOMOHII:I—OKOOp)IHH&THOfI IIJIOCKOCTH

ITOCKH,3aIIiCh B
TeTpasIx

KOMIUIEKCHOEUHCIIO C TIOMOIIbIO KOOPIMHATHOU
[JIOCKOCTH
Hayuurtes n300pa3suTh KOMIUIEKCHOE YUCIIO C

ITOMOIIBIO KOOpILI/IHaTHOI\/JI IIJIOCKOCTH
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124- [TpuroHomerpuueckas [pe/CTaBICHNE, KaK ONPEICIIUTh 'Y4eOHMK, 3a1iCh B MMmeTh mpeacTaB/ieHUe, KaK ONPEIeINUTh
125 |bopmaszanucu MENCTBUTENbHYIO U MHUMYIO YacTb, TeTpassix MEHCTBUTENbHYIO U MHUMYIO YacTh, MOJLYJIb U
KOMIUIEKCHBIX YHCE MOJTyJIb UapTYMEHT KOMIUICKCHOTO YHCIIa; ApryMEHTKOMILJICKCHOTO YHCIIa;
HayuuTcs onpenenuTs AeHCTBUTENbHYIO U
MHUMYIOYaCTh, MOJYJIb U apTYMEHT
KOMIUJIEKCHOT'O YHCJIa; 3alHChIBATh
KOMIIJIEKCHBIE YMCIIa B
TPUTOHOMETPHUYECKOH opMme 3anucu
126  [[leprieHAUKYISIPHOCTH Perienune 3a1a4 Ha MEPIEHIUKYISIPHOCTD [COOPHHUK 3a7a4 HMMmeTh npeacTaBieHue 00 U3YYEHHOM
[PSIMBIX U TIOCKOCTEN [I0CKOCTEH MaTepuaie noreme «lleprneHauKyaspHOCTEY
Hayuutcss mpuMeEHSThH OTYYCHHbBIC 3HAHUS U
HABBIKUIIPU PELICHUH 3a/1a4
127  |Pemenue 3amau Perenue 3a1a4 Ha MEPICHNKYISPHOCTD MMmeTh npeacTaBieHue 00 U3YYEHHOM
[I0CKOCTEH MaTepuaie noreme «lleprneHauKynspHOCTh
HayunTcest IpUMEHSTH TOTYYEeHHBIC 3HAHUS U
HABBIKU
[pY pelICHUH 33124
128 |KomruiekcHble Uyncia u HAWTH KOPHH KBAJIPATHOTO YPaBHEHUSI C  [y4eOHUK, meeT npeacTraB/ieHne KaKk HAMTH KOPHU
KBaJpaTHBIC YPAaBHEHUS OTPHIIATEIBHBIM JUCKPUMHUHAHTOM. T TaKTHIECKUE KBaJpaTHOTOYPAaBHEHUS C OTPUIIATEIbHBIM
MaTepuabl ITUCKPUMHHAHTOM.
HayuuTcs n3BIeKaTh KBaIpaTHbIE KOPHU U3
KOMIIJIEKCHOT'O YHCIIA.
129 |Bo3Benenue KOMILJIEKCHO CONPSKEHHBIE YNCIIA; T TaKTHYECKHe MMmeeT npeacTaBjieHne 0 KOMIUIEKCHO
KOMILJIEKCHOTO BO3BE/ICHUE B MaTEepHAIIBL, 3aIMCH B [COMTPSKEHHBIX
YKCIia B CTETICHb HATYpaJbHYIO CTETEeHb (popmyma TeTpasx Y1CIax; BO3BEJCHNUE B HATYPAJIbHYIO CTEIICHb
Myagpa), (dbopmymna MyaBpa), OCHOBHOM Teopeme
OCHOBHAsl TeOpeMa alnreopsl. anreOpsbl.
HayunTcst BRIIOTHATH apu()METHUECKUE
MEeHCTBUS HAIKOMIUIEKCHBIMU YHCIIAMH B
a3HbBIX (hopmax 3amucu.
130 |M3BneueHune KyOMYECKOTO BBITTOJIHATH apUPMETHIECKHE JSUCTBUS  [3BAIIMCH B TETPAISX, MMmeeT npeacTaBieHue O KOMIUIEKCHBIX
KOPHSI U3 KOMITJIEKCHOTO Ha/TKOMITJICKCHBIMH YHCJIAMH B Pa3HBIX  |[THJAKTHYECKHUE COTIPSKEHHBIX UM CTIax.
EU(ER (bopmax3anucu. MaTepuabl HayuuTcst BBIONHATH apuMeTHuuecKue
MeCTBUS HaITKOMIUIEKCHBIMH YHCITaAMHU B
a3HbIX (hopMax 3amKCH.
131 |KontponbHas paboTa Neb6 mudepennpoBannsie [MMeeT npeacraBiaeHne o 1ByX (hopmax 3armmucu
«Komnnekcuule yuucnay» KITMEI KOMILUIEKCHOTO YKCJIa, OTIEpallii Hall HUMU

'YMeeT uCIonn30BaTh 3HAHUS IIpHu PpCIICHHUU

3a1a4 CKOMIIJIICKCHBIMH YHCJIAMH.
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132

KontponbHas pabora
«[lepnenouxynspHocmo
NPAMbBIX U NJIOCKOCTEL»

[IpoBepka 3HaHWI U yMEHUN

i QepeHnpoBaHHbIC
KIMBbI

MMeTh npeacTaBieHue 00 U3YYEHHOM
MaTepuaie noreMe «lleprneHanKyaspHOCTEY
'YMeeT NpUMEHSATH NOJyYEHHBIEC 3HAHUS U
HABBIKU TIPU

€ILICHUU 3a1a4

133 Bauger [IpoBepka 3HaHUI U YMEHHI NMeTh nipeacTaBjienne 00 M3y4eHHOM
INe2«Ilepnenouxynsaprocm Matepuaie noreme «lleprneHaukyaspHOCTbY
bNPAMBLX U NIOCKOCEU» YMeeT NMpUMEHATH OJYyYEHHBIE 3HAHUA U

HABBIKH MPU
CIICHUH 3a1a4
134- [Yucnoseie OIPEAEIIEHUE YUCIOBOM yaeOHUK, 3armucu Ha  [MeeT mpeacTaBiaeHue o0 OnpeIeICHIH
135 [mocienoBaTeNbHOCTH MOCIIe0BATEIHLHOCTH HCIIOCOOBI e ITOCKE, TMIAKTHUECKHUE [dHCIIOBOMIIOCIEA0BATEIHLHOCTH U CIIOCO0aX ee
3aJjaHusl, 3a/1aBaTh YUCIOBbIE MaTepHUalIbl, 3aJaHus.
[1OCJIEI0BATEIbHOCTH Pa3JINYHBIMU MCII0JIb30BaHUE Hayunrcs 3a1aBaTh YUCIOBBIC
crocobamu, CIIPaBOYHOU [10CJI€0BATEIbHOCTH PA3INYHBIMU CIIOCOOaMU,
ITUTEPaTypHI. paboTaTh ¢ yueOHUKOM, OTOUPATH U
CTPYKTYpUPOBATh MaTepHall
136- [[Ipenen uncrnoBoii OIpeieTICHUE IIpeieia YUCIOBOM y4eOHUK, 3aITUCH B meeT npeacrabiieHue 00 Onpe/esieHun
137 [mocienoBaTEILHOCTH [MOCJIEA0BATEIbHOCTH; CBOMCTBA TeTpaasx [pe/ea YMCI0BOM MOCIEN0BATEIbHOCTH;
CXOJSAIIMXCS TOCIIEIOBATEIbHOCTEM, CBOMCTBAX CXOASAIIMXCSTOCIEI0BATEILHOCTEN.
HaXOAUTh MPeET YUCIOBOM HayuuTcss HaXOAUTh NIPEAEN YUCIOBOM
[1OCJIEI0BATEIbHOCTH, UCIIOJIb3Y S [1OCJIEIOBATENIBHOCTH, UCIIONb3Ys CBOMCTBA
CBOICTBA CXO/ISIIUXCS CXOISUIUXCATIOCIEN0BATEIbHOCTEM.
[1OCJIEI0BATEIbHOCTEM.

138 [[lonsartue MOHSTHE MHOTOTPAHHUKA, TPU3MBI M UX  [y4eOHUK, IJIaKaT, NMmeTh npeacTaBjieHne O MOHATUU

MHOTOI'paHHUKA. PIIEMEHTOB cOOpHUK3a1a4 MHOTOTPaHHUKA, TPU3MBI U UX JJIEMEHTOB
HayunTcs npuMeHsTh IPU PELICHUH 3a]1a4
MOHSATHEMHOTOTPaHHHKA, TIPU3MBI U UX
PJIEMEHTOB

139 [[Ipm3ma. [Tnomanp BUIbI TPU3M, TIOHSTHE TUIOIIAAN YueOHuK, NMeTh nipeacTaBjieHue O BUAAX MPHU3M,
[MOBEPXHOCTU PU3MBI MOBEPXHOCTUTIPU3M, (HOpMYITY T TAKTUYECKHE [MOHSITUU IJIOILA U TOBEPXHOCTH MPU3M,

BBIYHICIICHHSI TUIOIIA/IA TIOBEPXHOCTH MaTepuaTbl (hopMyJie BEIYMCICHUSATUIONAIN TTOBEPXHOCTH

[IPSAMOM TIPU3MBI

[IPSAMOM TIPU3MBI

HayunTcs npuMeHATh IPYU pEICHUH 33124
BHJIBI [IPU3M, IIOHATHE IUIOIIAJH IOBEPXHOCTH
pu3M, GOpMyJTy BIYUCICHUS TUIOMAAN

[TOBEPXHOCTU IPSIMOUIPU3MBL.
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140- [[Ipenen pyHKUIUN [Ipe/ICTaBICHUE O OHITHH IIpesiena y4eOHUK, MmeeT npeacrasiieHue O MOHATUY NIpezea
141 (yHKIIMH HAOECKOHEYHOCTH U B TOUKE,  |[THJTAKTHYCCKHE (hyHKIIMH Ha OECKOHEYHOCTH U B TOUKE;
[pUpalieHne apryMeHTa u GyHKINY; MaTepuabl [pUpaleHIe apryMeHTa U (yHKINH;
OIIpEeNIeIUTh CYLIECTBOBAHUE Ipeiesia Hay4unTes onpenessTs CyliecTBOBaHUE Npejiena
MOHOTOHHOM OTPaHUYEHHOMN MOHOTOHHOM OrPAaHUYEHHON
[10CJIe10BATEIBHOCTH, [10CJIe10BATEIbHOCTH, BBIYUCIISITh MIPOCTEHIIINE
BBIUMCIEHHE IPOCTEHIINX MIPEAEIIOB. [Ipeiebl.
142- |Onpenenenue 3ajjaya O CKOPOCTH JIBUKEHUS, Y4eOHUK, HMmeer npeacTraBiieHue O 331a4e O CKOPOCTH
143  [mpom3BoaHOM OIIpe/IeIEHUE MTHOBEHHOW CKOPOCTH, TUIaKTUYECKHE ITBUKEHMS,
KacaTeabHOM K rpaduKy QyHKIUH, MaTepHaIbl Hay4unTes onpenensTe MTHOBEHHYIO CKOPOCTb,
POM3BOIHON (DYHKIINH, TE€OMETPUIECKUNA KacaTeIbHYIO K rpaduKy QyHKINH,
1 pU3MUECKUI CMBICIIBI IPOM3BOIHOH, [IPOM3BOIHYIO (DYHKIIMH, TEOMETPUUECKUI U
QIITOPUTM HaXOXACHUS IPOU3BOAHOM, (bu3UYECKU CMBICIBIIIPOU3BOAHOM, AITOPUTM
Hax0XxAeHus Tpon3BoaHoM Ioyuur
BO3MOKHOCTh HAYYMTCS IIPUMEHSATH IpU
BBINOJIHEHUH YIIPAXKHEHUH 3a1a4y 0 CKOPOCTH
ITBUKEHMSI, OIIPEICTIEHNE MTHOBEHHOM
CKOPOCTH, KacaTeslbHOH K rpaduKy GyHKLINH,
[IPOU3BOAHOMN
(yHKLINH, TeOMETPUYECKUN U PU3nUeCcKuii
CMBICJIBI TIPOU3BOJHOMN, aITOPUTM HAXOXKICHUS
[IPOU3BOJHOMN.
144- |Pemienue 3aa4 Ha (bopmyna 7151 BBIYUCICHUS TUIOIIAIN YIEOHHK COOPHUK NMmeTh npeacraBiaenne o popmynnax ams
145  BpIUMCIIEHME TUIOLIAAN OOKOBOWIOBEPXHOCTH HAKJIOHHOM 3a1a4 BBIUMCIICHUATLIONIA N OOKOBOM MOBEPXHOCTH
[MOBEPXHOCTHU IPU3MBI [IPU3MBI HaKJIOHHOM npu3Mbl, HayunTesi mpuMeHsITh
[IpU pelieHun 3a1a4d GopmyIry
TSl BBIYUCIICHUSI TIJI01aA1 OOKOBOM
[TOBEPXHOCTU HAKJIOHHOM NPU3MBI.
146- |Beruncnenue npasuiia AMepeHurnpoBanus U Tabauia [Y 4eOHuK, MMmeer npeacraBjieHue O IPaBUIIAX
148  [mpom3BOAHBIX [IPOU3BOJHBIX, IPUMEHSATH ITpaBUiIa TUIAKTHYECKHE MG depeHIMPOBaHUs U TAOJINIE TPOU3BOIHBIX
mud depeHIpoBaHUS U TaOIUILY MaTepHuabl poCTEHINX (PYHKIHHA

[IPOU3BOJHBIX IIPHU BBIIIOJIHEHUN
YIPa)KHEHUM U PEILICHUH 33]1a4

HayunTest npuMeHATh paBuiia
G depeHIMpoBaHUS U
TaOIIUILY TPOU3BOIHBIX ITPH BBIITOJTHEHUU

yIpa>KHEHU MPEIICHUH 3a1a4
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149

JuddepenupoBanue
CIIOKHOUM (PYHKITUH.
Jlnddepenuponanue
0OpaTHO# PyHKITUN

MOHATHE CIOKHON (QYHKIIUHU; COCTABIIATh
CJIO’KHBIC YHKIIUU B X

¢ GepeHIpoBaTh, IPUMEHATH GOPMYITY
mudepeHIPOBaHUS CIIOKHOU (PYHKITIH
B PEIICHUU 3a/1a4

y4eOHHK, COOPHUK
Rajad

NMmeeT npeacraBJieHHe O MIOHITUU CIOKHOU
¢dbyuknn; Hayaurest BRIBOAUTE GOpMyITy

mud hepeHIPOBaHMS CIIOKHON (PYHKITHH,
mpuMeHATh popmyiry auddepeHInpoBaHUs
CITOKHOU (DYHKIIMU B PEUICHUH 3a7a4

[1o1y4nT BO3MOKHOCTH HAYYUTCSI COCTABIISTh
CJI0’KHBIE QYHKIMU U X 11D (EepeHIIPOBATS.

150 [[Mupamuna [IOHATHE TUPAMUbI, IUIOIAAN OJHOM  [y4eOHUK, 3aJa4HUK HMeTh npeacTaBieHue O NOHATUH TUPAMUJIBbI,
[MOBEPXHOCTH MMUPAMHU/IBI [UIOINAAH [TOJTHOW TTOBEPXHOCTH MUPAMUIBI
Hay4unTest npuMEHSTh OpU PELICHUH 3a/1a4
[OHATHE MUPAMUJIBI, TUTOIIAIHN MTOTHON
[HOBEPXHOCTHU MUPAMMU/IbI
151 [[IpaBunpHas nupamuga [TOHATUE IIPABUIBHOW MUPAMU/IBI, y4eOHUK, 3aJJaUHUK MNMerh npeacTaBieHne O MOHATHH
peleHne3anay [IpaBUIBHON THPaMUIbI
HayunTcss TPUMEHNUTH B PEILICHUH 33124
[OHATHE
PaBUIHHON MUPAMUIBI
152  |Iluddepennupoanue MOHSTHE CIOXKHOU (QYHKIIMU; COCTABIATh [y4eOHUK, COOPHHUK MNMmeeT npeacTaBjaeHne O TOHATHHU CIIOKHOM
CIIOKHOW (PYHKIIUH. CJIO’KHBIE (PYHKIIUHU U UX 3agad ¢ynkunn; HayuyuTest BEIBOTUTH popmyiry
Jluddepenuupoanue ¢ pepeHIpoBaTh, IPUMEHATH GOPMYITY MG GepeHIMPOBAHNS CIIOKHON (DYHKIUH,
0OpaTHON QYHKIMH G depeHIMPOBaHUS CII0KHON (PYHKIMH PUMEHSTH popmyny nuddepeHInpOBaHUS
B pPELICHUN 33124 CJI0’KHOM (DYHKIIMM B PELICHUU 33734
[To1y4uT BO3MOKHOCTH HAYYUTCS COCTABIISTh
CJIO’KHBIE YHKIMU U UX U (EepeHIpOBaTh.
153- |YpaBHeHHe KacaTeNbHOM YPaBHEHHE KacaTeJIbHOM, YueOHuK, MMmeet npeacTraBieHue 00 ypaBHEHUH
155 [krpaduky QpyHKIMH [IPUMEHATH YPABHEHUE KACATEIbHOU IIPU  [AUIAKTUYECKHE KacaTelbHON Krpapuky QyHKIUN
pEeLICHUH 3a1a4 MaTepHaIbl Hay4unTcest IpUMEHATh YpaBHEHUE KacaTeIbHOU
npu
peLIeHUH 3a1a4
156- |Permenue 3amaq o Teme: CBOICTBA MUPAMUJI, IMEIOIINX paBHbIE  |COOPHUK 33134 MmeTh nmpeacTaBjieHue O CBOWCTBAX MHPAMHIII,
157  |IIupamua» OoKoBBIepeOpa U anodeMsl, pelieHne yUeOHUK, 3aJauHUK MMEIOIMX PaBHbIE OOKOBBIE pedpa 1 anopembl

Bagay

HayunTcss npUMEHATh NPY PEIICHNUHN 331a4
CBOICTBAINIMpaMHI, UMEIOIINX paBHbIE OOKOBBIC
pedpa u

arnogembl
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158- |[KontponpHas pabora Ne7 middepennmpoBannbie [MMeeT mpeacTaBiaeHue O IpaBUIax
159  |(«lIpouszeoonasn» KNMEI BBHIYMCIICHUS TPOU3BO/IHBIX, HAXOKICHUU
[Ipe/IeNIOB YHCIOBBIXIOCIIEJOBATEILHOCTEH
YMeeT ncnosab30BaTh (POPMYJIbl IPOU3BOIHBIX
Pa3NUYHBIX GYHKIUH U BBIYUCIIATH IPEICIIbI
YHCIOBBIX
[10CJIEI0BATEIbHOCTEM.
160- |[IpumeHnenue QIITOPUTM IIPUMEHEHUS TPOU3BOAHON 11 [Y YCOHHK, MNMeet npeacraBjienue o0 aropuTmMe
161 |mpom3zBoaHOM /IS pccrieIoBaHus (PYHKIUU, TPUMEHSTH T TaKTHYECKUE MPUMEHEHHUSTIPOU3BOTHOM JIJISl UCCIICIOBAHUS
yicciieioBaHus GyHKIMN QJITOPUTM IIPUMEHEHUS IPOU3BOJHOM JUIsl [MaTepHatbl (byHKIIN
piccrieToBaHusl (PYHKIIUH MIPH Hay4unTcest IpUMEHSATH AITOPUTM PUMEHEHUS
piccieIoBaHUU (DYHKIIMU Ha [IPOM3BOIHON U1 McCIe0BaHUs GYHKINU IPU
MOHOTOHHOCTD, KDUTUYECKHE TOYKHU U MCCIIeIOBAaHUH (PYHKIIMU HA MOHOTOHHOCTb,
TOYKU HAXO0KJICHUAKPUTUYECKUX TOUEK U TOUKU
MakCMMyMa i MUHUMYyMa MakCMMyMa 1 MUHAMYyMa
162 |Yceuennas nupamuja. [IOHSATHE YCEUEHHOM MpaMU/Ibl, y4eOHMK, 3aJJauHUK MeTh npeacTaBJieHne O MOHITHH yCEUECHHOM
[Tnomaay moBepXHOCTH HIIEMEHTBI, pELIICHHE 3a1a4 TUPaMUIBI
YCEYEHHOM MUpaMuIbl HayunTest MCIIOB30BaTh IPU pEILIEHUH 3a7a4
MOHATHEYCEYCHHOHN MUPaMUIbI
163  |Cummetpuu B OnpezneneHne CUMMETPUH, TpaBUIIbHBIE  [y4eOHUK, 3a/JaYHUK HMeTh npeacTaBjieHue O TOHATHH
npoctpaHcTBe. [loHsTHE MHOTOTPAaHHHUKH, DJIEMEHTBI CHMMETPHH MPaBUIHLHOTO MHOTOT PAaHHUKA
MPaBUIBLHOTO [paBUIbHBIX MHOTOIPAaHHUKOB HayunTest mpUMEHSTh IPHU PELICHUH 3314
MHOTOTpaHHHKA. MOHATHE
IPaBUIBHOI'O MHOTOIPAaHHHUKA
164 [[Ipumenenue QJITOPUTM IPUMEHEHHUS IPOU3BOTHOMN /171s Y UeOHUK, MMmeet npeacraBiaeHue 00 alnropurMe
MPOU3BOIHON ISt piccIieIoBaHust QYHKIIMU, TPUMEHSTh T TaKTHIECKUE MIPUMEHEHHUS TIPOM3BOTHOMN JIJISl UCCIIEIOBAHUS
yiccreioBaHus GyHKIMN QITOPUTMIIPUMEHEHUS IPOU3BOHOM JUIsl [MaTepUatbl byHKIUN
MccIieIoBaHusI (DYHKITUH TTPH HayunTcest IpUMEHSTH AITOPUTM PUMEHEHHUS
pcclieIoBaHUU (DYHKIIMU Ha [IPOM3BOIHON ISl MCCIEeI0BaHUS (DYHKIINU TIPU
MOHOTOHHOCTD, KDUTHYECKHE TOYKH U MCCIIeIOBAaHUH (DYHKIIMY HA MOHOTOHHOCT,
TOYKU HAXO0KICHUS
MakCMyMa U MHHAMYyMa KPUTHYECKUX TOUYEK M TOYKH MaKCUMyMa M
MUHHMYyMa
165- [[locTpoenue rpadukoB [IPUMEHSTh TPOU3BOIHYIO K YICOHUK, 38 JaYHIK NMmeeT npeacrabiieHne, Kak TPUMEHHUTh
166  |byHKImii MCCIIeI0BaHMIO QYHKIMI U TTOCTPOCHUIO MIPOM3BOIHYIOK UCCIICOBAHUIO PYHKIUI 1

rpauKoB.

rnoctpoeHuio rpadukon. Hayunrest npuMeHsTh
[IPOU3BOIHYIO K UCCIIEJOBAHUIO

(YHKIHIA ¥ TOCTPOCHUIO TPAPUKOB.
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167 [[Ipumenenue MPaBUJIO PEIICHUS 33a]]a4 Ha HAXOXK/IEHUE [y4eOHUK, MMmeer npeacraBiieHue O IPAaBUIIE PELICHUS
[TPOU3BOTHOU IS Ha10O0JIBIIEr0 U HAMMEHBIIETO 3HAYEHNS |[IUJaKTHUECKU 3aJja4 HAHAXOXKAEHUE HauOOJIBIIEro U
OTHICKAHHUSI HAUOOJIBIINX (yHKIMU Ha OTpe3Ke MaTepuan HAMMEHBIIETO 3HAYeHUS QYHKIUH Ha OTPE3KE
BEJIMYHMH U HAMMEHBIINX Hay4urcs npuMeHATh IPaBUIIO PELICHUS 3a1a4
BHA4YCHUI Ha

HaXO0’KAEeHNE HauOOJIbILIEr0 U HAMMEHBIIETO
3HAYCHUS PYHKIUU HA OTPE3Ke PU peIICHUH
TEKCTOBBIX 3a1a4

168 |[KontpombHas pabora [IpoBepka 3HaHUI U yMEHUI middepennmpoBannbie [IMeTh nMpeacTaBieHUue O TEOPUHU 110 TEME

«MHOTOrpaHHUKW KNMpbI «ITupamMuian napanienenumemn
'Ymeer npumensaTs Teoputo 1o reme «IIlnpamuna
128
[TapajuleenuIe» Ipy peleHNN 3a1a4

169 [Bauer Ne3 [IpoBepKa 3HAHUN U YMEHUU NmeTh nmpeacTaBjieHNe O TEOPUU IO TEME
«MHOrorpaHHUKN «[Iupamuaun napauienenune

YMeer npumensats Teopuro 1o reMe «llupamuna
M IapaJuIesIeUIe ) IPU PEHICHUH 3a1a4

170- [[Ipumenenue [IPaBUJIO PEIICHUS 3a]a4 Ha HAXOXK/IeHUE [y4eOHUK, MmeeT npeacrabiieHue O IPABUIIE PELICHUS

172  [mpom3BoaHOM IS HanOO0JIBIIEr0 U HAMMEHBILIErO 3HAYCHUS |[TUIaKTHYECKUM 3a/1a4 HAaHAXOXKJEHUE HauOOoJIbILEro U
OTBICKAHUSI HAUOOJIBIINX (yHKLIMU Ha OTpe3Ke MaTepual HaMMEHBIIET0 3HaYeHUs QYHKIIUN Ha OTpE3Ke
BETMYMH U HAMMEHbILINX Hayunrcs npruMeHATh IPABUIIO PELICHUS 33134
BHAYEHUN Ha HaxOXKJIeHHE HanOOoJIbIIEro U HAUMEHbBILIEro

3HAYCHUS
(bYyHKLIMU Ha OTPE3Ke MPU PEIIeHUN TEKCTOBBIX
3amad

173- [MToroBoe TecTHpoBaHUE Tpuronomerpusi, NpOU3BOIHBIE K Mp1 [ [pUMEHSAIOT OJy4YEHHBIE 3HAHUS

174

175 [[lonarue BekTOpA. [TonsiTue BekTopa. PaBeHCTBO BEKTOPOB.  [y4eOHUK, IJIaKar, MMeTh npeacTaBieHne O MOHATUM BEKTOPA B
PaBeHCTBO BEKTOPOB. Pemenue 3amau 3aJJAYHHK [IPOCTPAHCTBE

Hayuurcss nprUMeEHSTh IpU pELICHUH 331a4
[TOHSITUEBEKTOPA B IPOCTPAHCTBE
176  |CnoxeHue M BEIUMTAHUE [IPaBUJIA CII0KEHUS U BBIUNTAHUS y4eOHHUK, 3aJaUHUK MmeTs npeacrasiieHue O PaBUIaxX CI0KEHUS

BekTOpoB. CymMma
HECKOJIbKUX BEKTOPOB

BEKTOPOB, YMHOKEHHUSI BEKTOpA Ha YUCIIO.
Pemenue 3agau

1 BEIYMTAHUS BEKTOPOB, YMHOKEHUS BEKTOpA Ha
urciao Hayumress npuMeHsTh IpU pelIeHUU
3ajay MpaBUIIa CIOKEHUS U BBIYUTaHUS
BEKTOPOB, YMHO)KEHHUS BEKTOPa

[Ha YHUCJIO
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177- [[IpaBUIO YMHOKEHHS. MPAaBUII0 YMHOKEHHUS; TOHATHS y4eOHUK, COOPHUK MeeT npeacTaBjeHue O IPaBUIIC YMHOKCHUS;
178 |KomOuHaTOpHBIC 33/1a4H. MepecTaHOBKU U aKTopuaia B 3ajaq MMOHSTHS MTEPECTAHOBKH U (paKkTopHaia B
[lepecraHoBKU U KOMOMHATOPHBIX 33Ja4ax. KOMOWHATOPHBIX 33/1a4ax.
(akTopHabl Hayuurcs 10Ka3bIBaTh NPaBUIIO YMHOXKEHUS,
permaTb KOMOMHATOPHBIE 33/1a4H,
[101y4nT BO3MOKHOCTh HAYYUTCSI OOBSACHATD
13Y4YECHHBIE [10JIOKEHUS HA CAMOCTOSITENIBHO
10100paHHBIX KOHKPETHBIX IPUMEPAX.
179- |Bb160op HECKOIBKUX (bopmya coueTaHus U pa3MeIIeHUs y4eOHHK, COOPHUK HMMmeet npeacraBieHue o GopMysIax COUYSTaHUS
180 pnemeHTOB. PIIEMEHTOB 3agay M pa3MeILeHHs 3JIEMEHTOB
bruHOMUaTbHbIE HayunTest npuMeHsATh POPMYIIbI COYETAHUS U
KO3 PHULIHEHTHI pa3sMEILEHMsI JIEMEHTOB B PELLICHUH 33/1a4.
181 |YmHOXeHHuE BEKTOpa Ha MeiicTBUS HaJl BEKTOPaMHU B IPOCTPAHCTBE,|y4eOHUK. 3aJaUHUK NMerh npeacraBjieHue O ICUCTBUAX Hal
YHCII0 peleHue 3a1a4y BEKTOpaMHB IIPOCTPAHCTBE
Hayunrcss npuMeHATh AEWCTBUSA HalL
BEKTOpaMH BIIPOCTPAHCTBE NPH PEIIEHUH 3a1a4
182 |[KomruiaHapHBIE BEKTOPHI. oIpeziesIeHHe KOMIUIAHAPHBIX BEKTOPOB,  [y4€OHUK, 3aJa4HUK MmeTs npeacraBiieHue 00 ONpeeIeHUN
[TpaBuio [IPaBUJIO CIIOKEHUS [1s 3 KOMILJIaHAPHBIX BEKTOPOB, IIPaBHJIE CI0XKEHUS
Mapauiesnenuneaa HEKOMIUIAHAPHBIX BEKTOPOB, PEIICHNE T 3HEKOMIUTAaHAPHBIX BEKTOPOB
Bagay Hay4uuTes IpUMEHATH ONpeieieHne
KOMIUTAHAPHBIX
BEKTOPOB, MPABHJIO CIIOKEHUS U1 3
HEKOMIUIAHAPHBIX BEKTOPOB NP PELICHUHU 33124
183- |CnyuaitHblie cOOBITHS U KJIaCCUYECKasi BEPOSATHOCTHAS CXeMa U [yueOHUK, COOpHUK MNMmeet npeacraBieHne o0 KIaCCUUECKON
KJIACCUYECKOE ONPEIEIIEHUE BEPOATHOCTH. [3a1a4 BEPOATHOCTHOM CXEME U KIIACCUYECKOE
OIpeeIeHUe
185 [BeposiTHOCTH BEPOATHOCTH.
Hayuurest cTpouts U ncciie0BaTh MOAETU
PA3IMYHBIX CUTYallUi, CBSI3aHHBIX C TOHATHEM
CITY4aitHOCTH.
186  |leiicTBUTENbHBIC YUCIIA. CBOWCTBA YMCIIOBBIX (DYHKLIMIA: cOOpHUK 3ajay, MmeeT npeacTaB/ieHHe O CBOMCTBAaX YUCIOBBIX

YucnoBble PyHKIMH

MOHOTOHHOCTb, OTPAaHHUYEHHOCTh CBEPXY U
CHU3Y, MAKCUMYM UMHUHUMYM, YETHOCTb U
HEYETHOCTb, IEPUOTUIHOCTD, C 0OpPaTHOM
byHKuneH

TUTaKTHYECKHE
MaTepHUalIbl

(byHKIMHA: MOHOTOHHOCTbB, OTPaHUYEHHOCTh
CBEpXY M CHU3Y, MAKCUMYM U MUHUMYM,
"YETHOCTh M HEYETHOCTD, IEPHOAMIHOCTB, C
00paTHOW (yHKIMEH.

HayunTtcs paboTaTh C YUCITOBBIMH (DYHKITUSIMH,
MICTIOJIB3YSl UX CBOWCTBA: MOHOTOHHOCTH,

OTPaHUYEHHOCTh CBEPXY M CHU3Y, MAKCUMYM U
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MUHUMYM, YUCTHOCTb U HCUCTHOCTD,
[ICPHOIMYHOCTb, C
00paTHOM QyHKIUEH

187  |PaznmokeHue BEKTOpA 110 pa3I0XKEeHUs BEKTOPA 110 TPEM COOpHUK 33124 MmeTh npeacrabjieHne O Pas3jIoKEHUU BEKTOPA
TPEM HEKOMIUIAHAPHBIM HEKOMIUIAHAPHBIM BEKTOPaM, PELICHHUE [IOTPEM HEKOMILJIaHAPHBIM BEKTOpaM
BEKTOpam 3azay Hayuurcss npuMeHSTh IpU peLIEHUH 3a]1a4
[Pa3I0XKEHUS
BEKTOpA 10 TPEM HEKOMILJIAHAPHBIM BEKTOpaM
188 [Bauer Ned «Bexmopul 6 IIpoBepka 3HAHUN U YMEHUU NmMeTh nmpeacTaBjeHne O TEOPUU 10 TEME
npocmpancmeey «Bexmopul énpocmpancmeey
YMeer IIpUMEHATH TEOPUIO 110 TeEME «Bekmopul
snpocmparcmeey IPU PEIICHUH 3a1a4
189 [TpuroHomerpuueckue [IoBTOpEHNME TPUTOHOMETPHUUECKUX COOpHUK 3ajady, Hmeet npeacraBiienue o Gpopmyax
(byHKIMN (byHKUMH, rpauKOB, UCIIOIb30BaHUE TUIAKTUYECKHE TPUTOHOMETPUUYECKUX (PYHKIUI U UX CBOMCTBAX,
CBOICTB IpHU pELICHUH 33/1a4 MaTepuaibl pelieHue  [rpagukax.
3azaq HayunTest npuMeHsTh CBOWCTBA U TpadUKH U
€IIeHUH 3aa4
190 [KonrtponbHas paboTasa 2 KIMBl, Mmeet npeacraBiaeHue o popmyax
[TOJTyTOJIHE TN TAKTUYECKHE peoOpazoBaHuiirpaduKkoB QyHKIUN U
I Ipouseoonasy MaTepUabl [IPUMEHSTH ITPU NOCTPOCHUU I'PaUKOB.
MoryT onmcarh Koje0aTenbHbIN Mpolece
rpaguyuecKu.
191 [paduku ['padmyeckuit meron pemeHus ypasHeHuii [ KIIMbl meeT npencrasiieHue o popmyax
TPUTOHOMETPUUYECKHUX M HEPABEHCTB TPUTOHOMETPUUYECKUX (PYHKLUH U UX TpaduKax
b yHKIHII 1 orpaduke rapMOHHYECKUX KOJIeOaHUH.

HayunTes onuchIBaTh KoJeOaTeIbHBIN MpoLece
rpaduuecku, IpUMEHATh TpadudecKuii MeTox

IpUPEIICHUH YPAaBHEHUH 1 HEPAaBEHCTB
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192

Tpuronomerpudeckue
YPaBHEHUS

OCHOBHBIE TPUTOHOMETPHUCCKUE
TOXIECTBa, (POPMYJIBI IPUBEICHUS,
(hopMyIIbI KOPHEH MPOCTEUIITIX
TPUTOHOMETPUYECKUX YPaBHEHHIA

MATAKTUIECKUN
Matepran KUMpbl

MmeeT npeacTaBieHHe 00 OCHOBHBIX
TPUTOHOMETPUYECKUX TOXKJIECTBAX, (hopMyJIax
MpuUBeICHUA, GOPMYIIax KOpHEH MPOCTEHIINX
TPUTOHOMETPUYECKUX YPaBHEHUN

Hayunrcs npUMEHATh IPU pELICHUN
YPaBHEHHH U HEPABEHCTB OCHOBHBIE
TPUTOHOMETPHUYECKHE TOKAECCTBA, (POPMYJIBI
[puBeeHUs, POPMYIIbl KOpHEH

[IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHECHUI

193 |MToroBoe noBTOpEHHUE. Penienue 3aga4 1o Teme: AKCHOMBI cOOpHUK 3a/1a4 meTh npeacrasiieHHe 110 TEMaM U
AKCHOMBI CTEPEOMETPUH CTEPEOMETPUHU U UX CIICIACTBUSA 'YMeeT NpUMEHSTh 3HAaHUS IIPU PELLICHUH
MUX CICICTBUS. [TPAKTUYECKUX 3a1a4
194  [[TapannenbHOCTD MPSIMBIX Pemenue 3anay no teme: [lapannenbHOCTbCOOPHUK 3314 [ lapaju1eIbHOCTB IPSIMBIX U IUIOCKOCTEN
151 [IPSIMBIX U IIJIOCKOCTEHN
[JI0CKOCTEN
195 [[IpeobOpazoBanus Tpuronomerpuyeckue Gopmyist cymmsl, [KMMsbl MMeer npeacraBjieHne 0 TPUTOHOMETPHYECKUX
TPUTOHOMETPUYECKUX [IPOU3BEICHNUS, IOH)KEHUS CTEIICHN, (bopMysax CyMMBI, IPOU3BEICHHUS], TOHKEHHS
BBIPAYKEHU I IBOITHOTOYTJ1a IIPU YIIPOLICHUH CTEIICHU, IBOMHOTO yIJia IIPU YIPOLICHUH
BBIPAKEHUM, IPUMEHSATH BBIPAKCHUI
TPUTOHOMETpUUYECKHE (POPMYJIIBI CYMMBI, Hayunrcs npyuMEHATh TPUTOHOMETPUUECKUE
[TPOU3BE/ICHNUS, IOHWKECHHUS CTEIICHU, (bopMyJIbICYyMMBI, IPOU3BEACHUSI, TOHUKEHUS
NIBOMHOTOYIJIa IPU YIIPOLIEHUU CTEIEHHU, IBOMHOIOYTJa IIPH YIPOILECHUH
BBIPAKECHUI BBIPAKCHUI
196 |[KomruiekcHbIe yncna [IpaBuJia BBIMOJIHEHUS apU(PMETHUECKUX  [TUAAKTHUECKHE MMmeer npeacraBiaeHne o MPaBUIIAX
MeCTBUIM HaJl KOMIUIEKCHBIMU ynciaamMu B Marepuaisl, KIMpl BHITIOJTHEHHU I apU(METHIECKUX ACUCTBUN HAJ
pa3HbIX (hopMax 3amucH, KOMIUIEKCHO KOMIUIEKCHBIMU YHMCIIaMU B pa3HbIX (popmax
COIPSKEHHBIE YKCIIA, BBOAUTH U 3aI1CH, KOMIUIEKCHO COIIPSDKEHHBIX YHCIIaX.
MICII0JIb30BAaTh 1B (DOPMBI 3aITUCH Hayuurcst cB0O601HO BBOAUTDH U UCIIOJIB30BATh
KOMILIEKCHOT'O YHCIIa, BE
(hopMBbI 3aITCH KOMIUIEKCHOTO YUCIIa, BIAJCIOT
HaBbIKAMU BBIIIOJIHEHUS Ollepalliii HaJl HUMH,
197  [[Ipowm3BoxHas npasuiia 1uddepentmpoBanus 1 tTadbnuua [KIMMabr MMmeer npeacraBjieHue O IPaBUIIAX

[POM3BOTHBIX, IPUMEHEHHNE HABBIKOB PU
[PEIICHUH 337124

¢ depeHIMPOBaHUS U TAOJIUIE TPOU3BOIHBIX
Hay4uuTcst IPUMEHSTH TPaBHiIa
Qg pepeHMpoBaHus UTA0IHUILY TPOU3BOIHBIX

[pY PENICHUU YITPAXKHECHHI
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198 [[Ipumenenue (OCHOBHBIE ITpaBUJIa HAXOKICHUS K mbl MMmeet npeacraBieHne 00 OCHOBHBIX IPaBUIIAX
[TPOU3BOIHON K [IPOM3BOIHOM, MCCIIEIOBAHNE (PYHKLIMH, MICTI0JIb30BAaHUS MIPOU3BOJHOM MPH PEILICHUH
MCCIICTIOBAHHUIO (DYHKITHIA noctpoeHue rpaduka QyHKIuH 3anay Hayuurest npuMeHsTh 3HAHUS TIPU

CILICHUHM 3aa4

199 [Teopema o Tpex Perenue 3a1a4 no teme: Teopema o Tpex [COOpPHHUK 3a7a4 TeopeMa o Tpex NepreHANKYISIpax, Yroia MEXIy
MEepHeHIUKYJIISIpax, yroi [EpHIEHIUKYJIISIPaX, Yroj Mex 1y IpIMoi u [PSMOM U TIOCKOCTBIO
MEXIy NPSIMOU U [1JIOCKOCTBIO
[JIOCKOCTBIO

200 |KonTposbHas pabora [IpoBepka 3HaHWI U yMEHUHN middepenmpoBannbie [KoHTpoabHas padoTa NoS. «aqMUHUCTpaTHBHAS
NoS5. KNMpbI MTOTOBasi paboTay
«(aIMUHUCTPATUBHAs
uTOroBas paboTa»

201 |[[IpumeneHue (OCHOBHBIE [TPaBUJIa HAXOXKACHUS K MBI HMmeet npeacraBieHue 00 OCHOBHBIX IIPaBUIIAX
MPOU3BOIHON K [IPOM3BOIHOM, HICCIIEIOBaHNE (PDYHKIIUH, MICTIOJIB30BaHUS TIPOU3BOIHOM MPH PEIICHUH
MICCIIeIOBAaHUIO (DYHKIMI ocTpoeHue rpaguka GyHKIUU 3agau HayuuTest npuMeHsTh 3HaHUS IpU

CIICHUH 3374

202 |Pemenue 3a1a4 Ha [ToBTOpEHME MpaBUII pelIeHus 3a1a4 KIMp1 Meet npeacraBieHue 00 OCHOBHBIX IPaBUIIaX

OTITUMH3AIHIO KOMOWHATOPUKH U BEPOSTHOCTH MITOHATHAX U3 Kypca 10 kimacca
Hay4unTest IpUMEHATh 3HAHUS IPU PELICHUN
3agad

203  |BekTOpsl B Perenue 3anau o Teme: Bektopsl B cOOpHUK 3a/1a4 BekTopbl B IPOCTpaHCTBE, UX IPUMEHEHHE K
MPOCTPAHCTBE, UX MPOCTPAHCTBE, HX IIPUMEHEHHUE K pEeIICHUI0 3124
MPUMEHEHHE K PELICHUIO pelIeHNI03a]au
Bajgad

204  [3axknrouMUTENBHBINA YPOK- O60011eHe 3HAHU] COOpHHK 3a/1a4 3aKmrounTeIbHBINA YPOK-0ece1a o Kypey

becena 1mo Kypey

rEOMETPUH

reOMETpUN
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Temaruueckoe ImIaHUPOBaHKE

Martematuka 11 kaacce
OO1ee koanuecTBo yacos: 204

Koua- |CoxepikaHue ypoka IIporpaMmmHoOe U y4eOHO-
Neypoka [Tema ypoka BO MeToAnYecKoe IIpenMeTHBIE pe3yJIbTaThI
4acoB olecreyeHue
1-2. Tpuronomerpuueckue |2 Tpuronomerpuueckue GyHKINHU, UX (COOPHUK 337134 HayunTesi: mpeoOpa3oBbIBaTh MPOCTHIE
YPaBHEHHUS CBOWCTBA U TpapuKu TPUTOHOMETPUYECKHE BBIPAKEHUS; pelIaTh
PereHune TpuroHOMETpUYECKUX [IPOCTBIE TPUTOHOMETPUYECKUE
YPaBHEHMI ypaBHeHHUs; I1oJryYHT BO3MOKHOCTH
HAY4YNThCS
coOupaTh MaTepUallbl AJ1s1 COOOILEHHS 110
BaJlaHHOW TeMe
3-4. I IponsBoaHas. 2 [ IpumeHeHNe IPOU3BOAHOM K YueOHuk, nuaaktuueckue [HayumTes: HaXOAUTh MPOU3BOIHBIE
[Ipumenenue MCCIIeIOBAaHUIO (PYHKIUH 1 MaTepuaibl CYMMBI, pa3HOCTH, IPOU3BEICHMUS,
[IPOU3BOIHON [OCTPOCHUIO IPpahuKOB. 4ACTHOI'O; IPOM3BOHBIE OCHOBHBIX
Haxoxnenue HanOoJbIIEro U DIIEMEHTAPHBIX (YHKIIHIA; paboTaTh ¢
HAaUMEHBIIIETO 3HAUYECHUI [y4eOHHUKOM, OTOUPAThU CTPYKTYPUPOBATH
HEenpepbIBHON (YHKIIMM Ha MaTepHual
IIPOMEXKYTKE
3) [IpssMoyronbHas 1 [ToHATHS IPSAMOYTOJIBHOM CUCTEMBI  [yUEOHUK, 3aJaUHUK MMeeT nmpeacTaBJIeHHE O TOHATUN
CHUCTEeMa KOOpJUHAT B KOOpJAWHAT B IPOCTPAHCTBE, MPSIMOYTOJIBHOM CUCTEMBI KOOPAHMHAT, O
IIPOCTPAHCTBE KOOpAMHAT TOYKHU. Pemenne 3a1a4y Ha [MOCTPOCHUU TOUYKH, 3HAs €€ KOOPIUHATHI
HaXO0XIEHUE KOOPANHAT TOUKH, Hay4urcs npuMeHATh IPU PELLICHUN
[YMEHHE CTPOUTH TOUKY TI0 3aJJaHHBIM BalavMOHSTHE MPSIMOYTOJIbHON CHCTEMBI
KOOpJAUHATam KOOpJMHAT, IOCTPOEHUE TOUKH, 3HAs €€
KOOpIMHATHI
6 Koopaunatsl Bektopa |1 Koopaunatsl BekTopa. Paznoxenue [yueOHUK, nuaaktuyeckuii [MMeet mpeacTaBiieHHe O TOHITUN
BEKTOpa MO KOOPAUHATHBIM MaTepuan BEKTOP,KOOPAUHATHI BEKTOpA, IEHCTBUS
BeKTOpaM i,j, k. CioxeHue, HaJ BEKTOpaMu
BBIUUTAHUE U YMHOXEHHE BEKTOpa Ha HayuuTtcst IpUMEHUTH IPU pELIEHUH
4Kciio. PaBHbIE BEKTOPHI BaZlaullOHATHE BEKTOPA, KOOPAUHATHI
BEKTOPA, NEHCTBUS HaJl BEKTOPAMHU
7-9 MHOTO4JICHBI OT OAHOH (3 [loHsATHE MHOTOYJIEHA OT OJHOU YueOHuk, nuaaktuyeckue [HayumTes pemaTh ypaBHEHUS U
MepeMEeHHON IMepEeMEHHOM, CTEIIEHh MHOTOYJIEHA  MaTepUalIbl HEpPaBEHCTBA C OJIHOW MEPEMEHHOMN
crapiuii ko3 duiment,
CTaHIapTHBIN
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BUT

10 MHOro4JIeHbl OT [ToHATHE MHOTOWICHA OT HECKOIBKHX|Y UeOHHK, qunakTuiyeckue [HayuumTesi pemaTs ypaBHEHUS U
HECKOJIBKUX [IEPEMEHHBIX, CTEIICHb MHOTOYJICHA  |[MaTEPHAJIBI HEPABEHCTBA C HECKOJIBKUMU
[IEPEMEHHBIX crapmuii ko3 durmenrt, [EpEMEHHBIMU

CTaHIapTHBIBU]L

11 KoopauHatsl BEKTOpa Pemenue 3aa4 Ha pa3iioKeHHE yaeOHUK, nuaakTuyecknii [MMeeT mpeacTaBjieHne O BEKTOPE U
BEKTOPA 10 KOOPAUHATHBIM MaTepHan ENCTBUAX HAJl HUMU
BEKTOpaM 1,J, K, CIIOKEHHE, HayunTcest IPUMEHSTH NIPH PEIICHUN
BBHIYMTAHUEH YMHOXEHHE BEKTOpA Ha BaZlaylOHSTHE BEKTOPA U NEHCTBUS Hal
YHCIIO. HUMU
KonmmHeapHble 1 KOMILUIaHAPHbIE
BEKTOPBI

12 CBs13b MEXIY Pa6ora Hajg ommbOkamu. [lonsTue YueOHuK, munaktuyeckue [MmeeT mpeacraBiieHHe O PaBEHCTBE
KOOpAMHATaMHU BEKTOPOB [paanyc-BeKTOpa NPOU3BOIbHON MaTepuaibl KOOPAWHAT JF000# TOUKH,

Y KOOpIAMHATaMHU TOYEK roukuIpocTpancTsa. Haxoxnenue COOTBETCTBYIOIIUM KOOpJMHATaM €€

KOOpPAMHATHI BEKTOPA IO [paznyc-BeKTOpa, HAXOXKACHUU KOOpIUHAT

KOOpAMHATAMTOYEK KOHIIA U Hadaia BEKTOPA

BEKTOpa Hayuurcst npuMeHSTh IPU PELLICHUU
3aJ1a4,4TO KOOPIUHATHI OO0 TOUKH
[pPaBHBI COOTBETCTBYIOIIMM KOOPINHATAM
€€ paanyc-BEKTOPa, HAXOKICHHUE
KOOpJIUHAT
BEKTOPA

13-14 MHOro4ieHs! OT [ToHsiTHE MHOTOWIEHA OT HECKOJBKUX|Y 4eOHUK, TuaakTuueckue |[Hayuures pemath ypaBHEHUS U
HECKOJIBKUX [EPEMEHHBIX, CTENIEHb MHOTOWIEHA |[MaTEPHAIIbI HEPABEHCTBA C HECKOJIbKUMU
[EPEMEHHBIX cTapIInii KO3 PUIIUEHT, [epEMEHHBIMU

CTaHIapTHBIN
BHT
15-16 YpaBHEHUS BBICIINX OmnpeneneHne CTeNeHN ypaBHEHUs, [YueOHUK, AuaakTiuueckue [HayduTes permars ypaBHEHHS BBICIINX

CTEIeHEN

METOIbI PEIICHUS, IeTICHUE
MHOTOYJIEHA YTOIKOM, CXeMa
["opHepa,HEeKOTOphIE CIIEACTBHUS

reopemsl besy

MaTepHaIbl

CTEeHEN
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17-18

[Ipocreiime 3aga4u B
KOOpJMHATAaX.

KoopauHaTsl cepeiuHbl OTPE3Ka.
BbrunciieHue AJIMHbI BEKTOPA 110 €ro
KOOpJMHATAM, PACCTOSTHUS MEXTY
NBYMs TOUKaMH

YIeOHUK. 3aIaYHUK

Mmeet npeacraBieHue o Gpopmynax s
HAXOXJICHNSI KOOPJIMHAT CepeINHbBI
0TpPEe3Ka, UINHBI BEKTOpA IO €ro
KOOPIMHATAM, PACCTOSTHUS MEKAY IBYMS
TOYKaMH

HayuuTtcst npUMEHATH HOPMYJIIBI 1S
HAXOXKICHUS KOOPAUHAT CEPeINHBI
0Tpe3Ka, UIMHBI BEKTOpa MO ero
KOOpAXHATaM,

aCCTOSHUSI MEXK/TY IBYMsI TOUKaMH

19 'YpaBHEHUS BBICIINX OnpezneneHue CTETEHN ypaBHEHUs, |Y4eOHMK, qunakTuueckue [HayuumTesi pemars ypaBHEHUS BBICIIHX
CTEIICHEN METO/Ibl PELLICHUS, IETICHUE MaTepUabl CTEIICHEN
MHOTIOYJIEHA YTOJIKOM, CXeMa
["opHEpa, HEKOTOPBIE CIIEACTBUS
reopemsl besy
20 KonTtposbHas paboTa Y paBHEHUS BBICIINX CTEIICHEM. JuddepenuupoBannpie  [I[pumeHsieT 3HaHUS TEOPUU NP PELLICHUN
Nel MHorouneHbl MeToabl X peleHusl. KMBp1 Bazaqy
OneHUBaET NOJyYEHHBIN OTBET,
OCYIIECTBIISIET CAMOKOHTPOJIb
21-22 [TonsiTve KOpHs n- KopeHb n-i creneHu u3 COOpHUK 33124 HMmeTs npeacraBiaeHue 00 onpeieeHun
CTETEHU U3 HEOTPULIATEIbHOIO YUCIIa, KOpHSI N-CTEINEHH, €r0 CBONCTBAX.
NENCTBUTEIBHOIO YNCIIA M3BIICYCHHUEKOPHS Hay4uTest BBINOJIHATH IpeoOpa3oBaHUs
BBIPAKEHHM, COIEpPIKALIUX PaJUKAIIbI;
BCTYIIaTh B peYeBOE OOIIEHHE
23 KonTtponbHas padota Ne [IpoBepka 3HaHUI, YMEHUN U Y4eOHHK.3aJaUHUK Mmeet npeacrasieHue o popmysax
1 «IIpocreiimmue HAaBBIKOBIIO TEME HaXO0XIEHUS KOOPIUHAT CEPEIUHBI

3aavyud B KOOpAUHATaAX».

0Tpe3Ka, JJTMHBI BEKTOPA IO €T0
KOOpAMHATaM, PaCCTOSTHUS MEKIY ABYMs
TOYKAMHU

HayunTest npuMeHs T HGOPMYJIBI TS
HaX0XIEHUS KOOPIUHAT CEPEIHbBI
0TpE3Ka, JIIMHBI BEKTOPA IO €T0
KOOpJIUHATaM, PAaCCTOSTHUS MEXKIY ABYMS
TOYKAMH IIPU

€IICHUH 3aJa4
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24

'YT0JI MEKly BEKTOPaMH.
CxansipHoe
[IPOU3BEICHUE BEKTOPOB

[ToHsTHE yriia MEXAY BEKTOPaMH.
Haxox/eHne yriia Mex 1y BeKTOpaMH
1o ux KoopauHataMm. Pabora Han
omunoKaMu

yUeOHUK,
mudpepeHMpoBaHHBIN
pa3gaTo4HbIi MaTepual

MmeeT mpeacTaBJieHHe O IOHATUH yIia
MEK1y BEKTOpaMH.

HayuunTest npuMeHsTh GOpMyITbI
CKaJISIPHOTO ITPOU3BEACHUS IIPU PEIICHUU
MPaKTUYECKUX 3a]au.

CTCIICHU

[IPOU3BEICHNUsI, YACTHOI'O, CTEIICHH,
KOPHSI.

MaTCpHaJIbl

25-27 DyHKIIHS KOPEHb N- Oyukusa Y = , rpaduk pyHkiuu,  |YueOHUK, quaaktudeckue |[MMeeT mpeacraBjieHHe 00 ONpeIeIeHUN
CTETICHU U3 X, CBOUCTBAU CBOICTBA (PyHKLIUU MaTepHaIbl BHAYCHUU (PYHKIIMH 10 3HAYCHUIO
rpadux ApryMeHTa IIpU pa3iIndHbIX CI0CO0ax

BamaHus QyHKIUH.

HayuuTcsi ctpouth rpaduk GyHKINN;
MCTIOIBb30BATH JIJISl PEIICHUS
MO3HABATENIbHBIX 33]1a4 CIIPABOYHYIO
MTepaTypy

28 CBolicTBa KOpHS N- Kopenb n-if creneHu u3 'YueOnuk, nuaaktuueckue |[Mimeet nmpeacraBjieHHe O CBOMCTBax
CTETICHU MPON3BEACHNUS, YACTHOTO, CTETICHH,  MaTepPHaJIbl KOpPHSIN-CTETICHH.

KOPHSL. HayuuTtes mpeoOpazoBbIBaTh MpOCTEiime
BBIPA)KEHHUS, COJIEPIKAIIIE PATUKAIIBI;
OTpeAeATh MOHSITHS, IPUBOIUTH
ITOKa3aTeNbCTBA

29 'YT01 MEX Ty BEKTOpaMH. [TonsiTHE yria MeXIy BEKTOpaMH.  [y4eOHUK, HMmeeT npeacraBjieHne O TIOHATUU yIiia
CxansipHoe Haxosxaenue yriia Mex 1y BeKTopamu [Iu(QepeHInpOBaHHBIA  [MEXIYy BEKTOPaMHU.

MpOU3BEIEHHE BEKTOPOB Mo UX KoopauHataMm. PaboTa Haj pa3naTtouHblii MaTepran  |[HayuuTest mpuMeHATh GOpMYIIbI
ommoKamMu CKaJISIPHOTO TIPOU3BEICHHSI TIPU PEIICHUH
MPAKTHYECKHX 3a]au.
30 Brraucnenue yrios lcrionb30BaHNUE CKAJSIPHOTO Y4eOHUK, 3a1a4HUK Mmeet npeacraBjieHne O IOHATUHN "yToJ
MEXTy TPSIMBIMH U MPOU3BEICHUS BEKTOPOB MPU MEX]Ty BEeKTOpamMu'"
TUIOCKOCTSIMU peleHnn3a/1a4 Ha BBIYUCIICHHUE YTIIOB HayuuTcst mpuMeHITH HOPMYITBI
MEXTY CKaJISIPHOTO MPOM3BECHHUSI TIPH PEIICHUH
ITBYMSI IPSIMBIMH, MEXTY TIPIMOU 1 MPAKTUYECKHUX 3a/1a4.
MJIOCKOCTBIO
31-32 CBolicTBa KOpHs N- Kopensb n-if ctenenu u3 YueOHuk, nuaaktudeckue |[MMeeT nmpeacraBjieHne O CBONCTBAX

KOpHSN-CTENEHMU.

Hayuurtcs npeobpazoBbIBaTh MpocTeilime
BBIPAKECHMS, COLEPIKALLUE PATUKATIBL;
M3BJICKATh HEOOXOIMMYIO HH(POPMAIIUIO U3
4eOHO-HAYYHBIX TEKCTOB
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33-34

[TpeoOpa3oBanue
BBIPAKEHHUI,
COJICPIKALINX PaTHKAIIBI

[TpeoOpazoBaHKe UPpaALMOHATBHBIX
BBIPAXKECHUI

YueOHHK, TUAAKTHUYECKUE
MaTepHaIbI

NMeeT npeacTaB/ieHUe, KaKk BBITOIHITh
apudmeTnyecKue AeUCTBUS, coueTast
YCTHBIC U MUCbMEHHBIE IPUEMBI; KaK
HAXOJIUTh 3HAYEHHE KOPHS HATypaJIbHOU
CTETICHU 10 U3BECTHHIM (hOpMyJIaM U
MpaBuiiaM IpeoOpazoBaHusi OYKBEHHBIX
BBIPAYKEHUH, BKIIOYAIOIINX PaUKaIbl
Hay4uTcs BBIOJIHATH apuMETHUECKUE
eicTBUS, coueTasi yCTHbIE U IMCbMEHHBIE
npuemsl. FiMeer npeacraBieHue, Kak
HaXOJUTh 3HAUEHUE KOPHS HaTypaJbHON
CTETIeHHU 110 U3BECTHBIM (hOpMyJIaM U
npaBuiIaM peoOpa3oBaHus OYKBEHHBIX
BBIPAKEHUM, BKIFOYAKOUIUX PaANKAIIbI

35

Perenue 3amay.

Perienue 3aa4d Ha UCIIOJIB30BaHUE
TEOPHH O CKAJIIPHOM IIPOU3BEAECHUHI
BEKTOPOB

'Y4eOHHUK, JUTaKTHUECKHE
MaTepUaIbI

MMeeT npeacTaBaeHre 0 IPABUIIAX
BBIUMCIICHHS] YTJIOB MEKIY PSMBIMH,
MPSIMOM M TUIOCKOCTBIO, INIOCKOCTSIMH.
HayuyuTces IpuMEHATH IPU PELLIEHUU
BaJladIpaBUIIa BBIYMCIIEHUS YIJIOB MEXY
[IPSMBIMU, IIPSIMOM U IIJIOCKOCTBIO,
MJIOCKOCTSIMHU.

36

LleHTpanbHas
CUMMETpUS U OCeBast
CUMMETpUs

Pa6ota Hax ommokamu. [lonsarue
IMTBM>KEHUSI IPOCTPAHCTBA, OCHOBHBIE
BUABI ABMKeHUM. [ToHATHS 0CceBO,
3epKaJIbHON U LIEHTPAIbHOU
CUMMETPHUH, NapaJIeIIbHOTO
MepeHoca

'YueOHHK, TUAAKTHUYECKHE
MaTepuabl

Mmeer npeacraBjaeHue 0 OHATUN
JBWIKCHUS B ITPOCTPAHCTBE (HGHTpaHI)HaSI,
0CEBasl U 3epKajibHasi CAMMETPUU U
MapaiesbHbIN epeHoc)

Hayuyurces npuMEHATh IPU PELLIEHUN
BaJadIIOHATHUEC ABUKCHUSI

37-38

[TpeoOpa3oBanue
BBIPAKECHU,
COJIEpIKalMX paJuKabl

[TpeoOpazoBaHue UppalMOHATIBHBIX
BBIPAKECHUI

'YueOHHK, TUAAKTHUYECKHE
MaTepuabl

NMmeeT npeacTaB/jieHue, Kak BbITOIHITh
aprdMeTHIECKHUe TEHCTBUSI, COUeTast
YCTHBIE U MUCbMEHHBIE TPUEMBI; KaK
HaXOJIUTh 3HAYCHUE KOPHS HATYPaTbHOU
CTETICHH T10 U3BECTHBIM (hOpMyIaM 1
MpaBuiiaM peoOpa3zoBaHust OyKBEHHBIX
BBIPAXKEHUH, BKIIOUAIOIIUX PAIUKAIIbI
Hay4uTcst BBITIOTHATD apu(METHIESCKIE
IMEeNCTBUSI, COUETast yCTHBIE U TUCbMEHHbIE
mpuemsl. Fimeer mpencTaBieHue, Kak

HaXOJIUThb 3HAYCHHUE KOPHsI HATYPaAJIbHON
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CTETIEHU 110 U3BECTHBIM (POpPMYJIaM U
MpaBuIaM peoOpa3oBaHus OyKBEHHBIX
Bpra)KeHHfI, BKJIIOYAOMIUX PaAUKaJIbI

39-40 KoHTposbHas pabota CBOICTBA KOPHS N-CTEIICHH. [TuddepennupoBannpie  |[[[puMeHsIET 3HAHUS TEOPUHU TIPH PEIICHUN
Ne2.0600mmeHNE [TpeoOpa3oBaHKe BEIpaKEHUIA, KNMsr 3agay
MOHATHS O TIOKa3aTene COJepKALIUX PATUKAIIbI O1ieHNBaeT MOJIy4YE€HHBIN OTBET,
CTETICHU OCYIIECTBIISICT CAMOKOHTPOJIb
41 3epKajibHasi CHMMETPHS Perienue 3a1a4 ¢ UCIOJIb30BaHUEM  |Y4eOHMK, qunaktudyeckue [MMeeT mpeacTaBiieHHe O IIpaBUiIax U
1 IIapaJlIeIbHbIN 0CEBOM, 3€PKaJIbHOM U LICHTPAJIbHOM |[MaTEepUaIIbI Teopemax 1o teMe " J[BuxeHus"
[IepEHOC CUMMETPHH, NTapaJuIeIbHOIO HayunTes IpUMEHATH [IPU PEIIEHUN
repeHoca BaJadrnpaBuiia U TEOPEMBI IO TEME
" JIBrokeHus "
42 Pewenue 3anay. [TonroroBka Kk KOHTPOJIbHOM padoTte. |[Y4eOHUK, quaakTuueckue HayduTes IpUMEHSTH IPU PELLICHUU
Perienue 3a1a4 Ha UCIIOJB30BaHUE  MaTEpPHAIIbI BaadnpaBuiia U TEOPEMBI IO TEME
TEOPHUH O CKAIIPHOM IIPOU3BEACHUN " JIBuoxeHus"
BEKTOPOB U JBUKEHHU B
MPOCTPAHCTBE
43-45 [lousTHE CTEIIEHHU C [ToHsATHE CTEIIEHU C JIFOOBIM YueOHuk, nuaaktudeckue [MMeeT mpeacTaBjieHHe O CTEIICHHU C
ITFOOBIM PaIlMOHATBHBIM palMOHAIBHBIM TIOKA3aTeNeM, MaTepHaIbl ITFOOBIM PalMOHALHBIM TTOKA3aTEJIEM.
rokaszaresieM CBOMCTBA CTENEHEN C JIH0O0BIM Hay4unTest BEITOTHATE apupMeTHIECKHE
MoKa3aTesieM IeCTBHUS CO CTENCHSIMHU C JTFOOBIM
pallMOHATIBHBIM ITOKa3aTeleM
46 CreneHHble QpyHKLINU, CrerneHHble QyHKIMH, CBOWCTBA YueOHuk, nunaktuueckue [Mimeer mpejacTrabiieHHe, KaK CTPOUTD
MX CBOMCTBA U rpaduKu byHK1IMY, rpaduK QYHKINY . MaTepUabl rpaduKy CTeNEeHHbIX (QYHKIMNA Tpu
[TocTpoerne rpaduKoB CTENIEHHON Pa3IMYHBIX 3HAUEHUSX TTOKA3aTeIs.
(yHKIIMH, pelIeHue 3a/1a4 ¢ HayuuTest onucsiBaTh 10 rpaduky u B
MCTIOJIb30BaHUEM TPa(hUKOB MPOCTEUIIHNX CITydasix 1o GpopmyIe
CTEeTIeHHON (PYHKIIUU MOBE/ICHHE U CBOMCTBA (QYHKIIUH,
HaXOIUTHIO rpauKy GyHKINUN
HanOoJIbIINE U
HAaNMEHBIITNE 3HAYCHUS
47 KonTponbHas paborta [TpoBepka 3HaAHMI, YMEHUN U muddepeHnpoBaHHbIe [TpumMeHsieT 3HaHUS TEOPHH IPU PEIICHUH
No2 HaBBIKOBIIO TEME KNMEI 3aaq

« Meroa KoopIMHaT B
MPOCTPAHCTBE)

OneHuBaeT NOJIyUYEHHBIN OTBET,
OCYIIECTBIISIET CAMOKOHTPOJIb
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48

[ToHsiTHE LUIMHPA.
[1momaas MOBEpXHOCTH
LIAJIMH]IPA.

Pabora Hag ommOkamu. [ToHsTus
[MTHHAPHYECKOM TOBEPXHOCTH,

[MIMH]IPA U €r0 JJIEMEHTOB (OOKOBOM

MOBEPXHOCTH, OCHOBAHHIA,
00pa3yronuX, OCH, BHICOTHI,
paanyca).

CeueHus HMJIMH]Ipa

YueOHHK, TUAAKTHIECKUE
MaTepHaIbI

MmeeT mpeacraBJieHHe O OHATUH
LAJTMHAP, SJIEMEHTaX [WIAHIpA
Hay4uTcs IpUMEHTh NOHATHE LIWIXH]PA,
PIEMEHTHI LWIMH/PA NPU PELICHUH 3a/1a4

49-51 CreneHHbIC (DYHKITNH, CreneHHbIC QYHKIIUU, CBOMCTBA YueOHuk, nuaaktudeckue |[MmeeTt mpeacTaBiieHHe, KaK CTPOUTH
MX CBOMCTBA U rpaduKu (byHkuny, rpadpuk QyHKINH . MaTepuabl rpaduKy CTETIEHHBIX (DYHKIMNA TpU
[TocTpoenue rpaduKoOB CTEIEHHOMN A3JIMYHBIX 3HAYCHMSIX TIOKa3aTelsl.
(yHKINH, pelIeHne 3a/1a4 C HayuuTest onuchiBaTh MO rpaduKy U B
MCIIOJIb30BaHHEM IpapuKoB MPOCTEHIINX chydasx mno ¢popmyie
CTEHIEHHON (QYyHKIUU MOBEJICHNE U CBOICTBA (DyHKITHA,
HAXOAUTh
1o rpaduKy GYHKINU HAUOOJIBIIHE 1
HAUMEHbBIINE 3HAYCHHUS

52 M3BneueHne KOpHEN U3 BriBo1 aropuT™Ma U3BJICUECHUS YueOHuk, muuaktudeckue [MmMeeT mpeacrasiieHue o popmyie

KOMIUIEKCHBIX YU Cell KOPHEM N3 KOMIUIEKCHBIX YUCEI MaTepuabl M3BIICUYCHUS KOPHEH U3 KOMILIEKCHBIX
urcen. HayuuTcest n3BiekaTh KOpHH U3
KOMIUTEKCHBIX YHCE.

53-54 [TonsiTME UIHUHIpA. [ToHSATHS TWJIMHAPUYECKON Yuebnuk, quaaktudeckue |[MMeer npeacraBjieHne O MOHATUH
[Tnomanb MoBepXHOCTH MOBEPXHOCTH, IIUIMHAPA U €T0 MaTepuabl LAIHH]IP, SJIEMEHTaX [UINHApPA.
LUIMH]IpA. hIIeMEHTOB (OOKOBOI MOBEPXHOCTH, HayuyuTces MpUMEHSTE TOHITHE IIAHIPA,

OCHOBaHMM, 00pa3yIOIINX, OCH, PIEMEHTHI IIWIMHIPA U GOPMYIIBI
BBICOTHI, panuyca). CeueHus BBEIUMCIICHUS TIOMIA/IN TIOBEPXHOCTH
[UIMH]IPA. LMJIMH]IPA IPU PEIICHUH 3a]ay.

55 M3BneueHne KOpHe u3 BriBo1 anropuT™Ma N3BJICUECHUS Yuebnuk, muaaktudeckue |[Mmeet mpeacrasiieHue o popmysie

KOMILJIEKCHBIX YHCEI KOpHEH N3 KOMIIEKCHBIX YHCE MaTepHabl M3BJICUCHHS KOPHEH U3 KOMITJIEKCHBIX
urcen. Hayuurcest n3BiekaTh KOpHH U3
KOMILUIEKCHBIX YHCE]I.

56 KontposbHas padoTa KopeHns n-crenenu u3 [uddepennnpoBannbiii  [IpuMeHsieT 3HaHUS TEOPHH TIPH PEILICHUN

Ne3 CrerneHHbBIE MENCTBUTEILHOTO YUCIIA U €TO KOHTPOJIbHO- 3aaq

byHKIIUN

CBOICTBA, QYHKIIMS KOPHA N-CTENECHH,

ee CBOMCTBA U rpaduk,
MpeoOpa3OBaHUs BEIPAKCHHH,
COZIepIKAIIUX PATUKAIIBL.

I/I3MCpI/ITCJ'IBHLII71 Marepual

OI_ICHI/IBaCT HOJIy‘-ICHHBIﬁ OTBCT,
OCYHICCTBIIACT CAMOKOHTPOJIb
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[1momaas MOBEPXHOCTH
KOHYca.

KoHyca. [Lommaas 60KOBOW 1 MTOTHON
MOBEPXHOCTH KOHyca. Pemienue 3amau
Ha BBIYKCICHUE IO OOKOBOH U

[MOJTHOM TTOBCPXHOCTHU KOHYCA.

MaTepuabl

57-58 [loxasarenbHas OnpeneneHne MoKazareabHON Yuebnuk, munaktuiyeckue [MMeer mpeacTaBJieHHe O TOKa3aTeIbHON
(dyHKIIHS, €€ CBOMCTBA U (yHKIIMH, €¢ CBOMCTB M MIOCTPOCHUE |MaTepHaTbI (byHKIIMH, ee CBOMCTBAx U rpaduke.
rpaduk rpaduka moKa3aTeabHON (QyHKIHH. Hayuures: onpenenars 3HaUeHNE

['paduueckuil MeTo]| pereHus (bYyHKLIIMUIIO 3HAUEHHIO apryMEHTa IpU
MOKa3aTeJIbHBIX YPAaBHECHUN U pa3IMYHBIX crioco0ax 3afanus QyHKINU;
HEPaBEHCTB CTPOUTH TpapuK QyHKIMH;
(hbopMyupoBaTh ee
CBOWCTBA, CTPOUThH CXEMaTUUECKUH rpaduk
i1r000i1 mokazaTenbHON (PYHKINY;

59-60 [TonsiTHe KOHYycCa. Pa3BepTka OOKOBOI MOBEPXHOCTH  |YUueOHUK, muaakTudeckue [MiMeeT mpeacTaBJjieHHe O KOHyCe U
[L;omanb MOBEpXHOCTH KoHyca. [lnomane 60kOBOM U MONIHOMMaTEpHAIbI PIIEMEHTaX KOHYyCA.

KOHYCa. [OBEPXHOCTHU KOHYca. Pemenue 3agau Hay4unTest pemaTth 3ajaun Ha KOHYC.
Ha BBIUMCIICHUE TUIOMIAIN OOKOBOH U
[1OJTHOM MOBEPXHOCTH KOHYCA.

61 [loxa3aTenbHas OrnpeneneHye nokazareabHou 'Y4eOHuk, nunaktuueckue [Mmeer nmpeacraBjieHHe O I0Ka3aTeIbHOM
(byHKLUsA, ee CBOMcTBA U (byHKLMH, €€ CBOMCTB U IOCTPOECHUE |MaTepHaIIbI (yHKIMHU, ee CBOMCTBaX U rpaduke.
rpaduk rpaduka moxka3zaTeabHON (pyHKITUH. Hayuuresi: onpenensTb 3HaUCHUE

['paduueckuii METOA peLeHus (byHKIMN
110 3HAUYECHUIO APTYMEHTA IPH PA3JIUIHBIX
MoKa3aTeIbHbIX YPAaBHEHUH U crioco0ax 3a7aHus GyHKIHUU; CTPOUTH
HEPABEHCTB rpaduk GpyHkunu; GopMynupoBarth ee
CBOWCTBA, CTPOUThH CXeMaTHUECKUI rpaduk
iTr000H oKa3aTeNbHON (PYHKIIHH;

62-64 [Toka3arenbHble OnpezaeneHne NOKa3aTeabHOTo YueOHuK, munaktudeckue [MMeeT nmpeacTaBJieHHe O TIOKA3aTeIbHOM
YpaBHEHHS YPaBHEHHSI U CTIOCOOBI MX PEIICHHsI. |[MaTepHaIIbI YPaBHEHHHU.

CriocoObI pereHus MoKa3aTeIbHbIX HayunTest pemats npocreiinme

YpaBHEHHIA: pa3JIo’KeHNE Ha MoKa3aTeIbHbIC YPAaBHEHHS, HX CUCTEMBI,

MHOYHTEJIH, BBEJICHUE HOBOU MCIOIB30BATH JJISl TPUOIMKEHHOTO

[MepEMEHHOM, JIEJICHUE HA OJHOYJIEH. eIICHUS] YPABHCHHUM IpaIeCcKuid METO/I.
65 [Tonsarue xonyca. Pa3BepTka O0KOBOI MOBEepXHOCTH  |YUeOHMK, qunakTuueckue [MIMeeT nmpejacTaBJjieHHe O KOHYCE U

PDJICMCHTAX KOHYCa.
Hay'-lI/ITCH pemaTh 3aJa4u Ha KOHYC.
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66 Cdepa u map. [Tonsitust chepsl U mapa u ux Y4eOHuk, paznatounslii  [FiMeeT mpeacTaBiieHUE O TIOHSATUSIX
HIIEMEHTOB (paauyca, JuaMeTpa). MaTepuail chepsl 1 mapa, ypaBHeHUH cephl.
[ToHsiTHE ypaBHEHUS TOBEPXHOCTH. Hay4uTest npUMEHATH TOHATHS CEepbl U
BriBos ypaBHeHus cepsl. Tpu lapa, ypaBHeHHE c(pepbl, B3aUMHOE
CITy4asiB3aMHOI'O PACIIONIOKEHUS pacronoxxeHue chepbl U IIOCKOCTH,
cdepsl u mockoctu. KacarenbHas orpeziesieHue KacaTeIbHOM IIIOCKOCTH K
MIOCKOCTh Kc(epe, TOUKa KacaHusl. cdepe, hopMymTy 175 BEIUMCICHUS
CBOWCTBO U NMPU3HAK KacaTeIbHOU riomaarcgepsl Npu peuieHnH 3a1ad.
TUIOCKOCTH K cepe. Pemenue 3anau.
[TonsTus cepbl, ONMMCAHHONW OKOJIO
MHOTOT'paHHHMKA U BIIUCAHHOW B
MHOrorpaHHuk. dopmyna miomaau
chepnl. Pemienne 3amay Ha
HaX0XJICHUE oI chepsl
67-68 [Toxa3aTenbHble OrnpeeneHne noKazaTreabHbIX YueOHuk, nunaktuueckue [MMeTh nmpeacTraB/ieHHe O [T0KA3aTEIbHOM
HEPaBEHCTBA HEPAaBEHCTB, AITOPUTM PEIICHUS MaTepuabl HEPaBEHCTBE.
[10KAa3aTeJIbHbIX HEPABCHCTB Hay4yurcs pemaTts npocrenmme
MoKa3aTeIbHbIC HEPABEHCTBA, NX CUCTEMBI,
MCII0JIb30BAaTh JJIsl IPUOJIMKEHHOTO
€ILIEHUs] HEPABEHCTB IrpauueCcKUii METOJT
69-70 [TonsiTue norapudma [Tonsitue norapudma, BeIYKMCICHUE |YUeOHUK, muaakTuueckre [MiMeeT mpeacTaBJieHHe O CBSI3U MEXKITY
iorapu(pmMoB, OCHOBHbIE CBOMCTBAa  [MaTepHaJIbI CTETIEHBIO U JIOTapru(HMOM.
norapudma. Beruncnenue HayuuTesi: BBIYUCIATH JJorapu@m gucia
iorapugma,oCHOBHOE MOOIIPEACIEHUIO;
morapu(MUIEeCcKoe TOKIECTBO,
pUMEeHEeHMe Jorapudma npu
[pelIeHNH TTOKa3aTeJIbHbIX
YpaBHEHUM
71-72 Cdepa u map. [Tousitust cpepsl U mapa u ux 'Y4eOHuk, paznatounsiii  [AmeeT npeacraBjieHHe O MOHSATHUSIX

PIIEMEHTOB (pajnyca, AMAMETPa).

MaTCpHral

cdepsl U mapa, ypaBHeHUH chepbl.

36




[loHsiTHE ypaBHEHUSI TOBEPXHOCTH.
BriBo ypaBHeHust cepbl. Tpu
CITy4asiB3aMHOI'O PACIIONIOKEHUS
cdepsl u mockoctu. KacarenbHas
MIOCKOCTh Kc(epe, TOUKa KacaHusl.
CBOMCTBO M MPU3HAK KacaTeIbHON
TUIOCKOCTH K cepe. Pemenue 3anau.
[TonsTus cepbl, ONMMCAHHONW OKOJIO
MHOTOIpaHHUKA W BIIMCAHHOMU B
MHOrorpaHHuk. dopMyiia miomaan
cdepsl. Pemmenue 3a1a4d Ha
HaX0XKJIEHUE TIOoIaau cepsl

Hay4uunTcest puMEHSTh OHATHUS CQephl U
rapa, ypaBHeHUe cepbl, B3AUMHOE
pacronoxeHue cepsl U TIIOCKOCTH,
OIpe/ie/ICHUE KacaTeIbHOM IIOCKOCTH K
cdepe, hopMymTy A7 BEIUUCICHUS
rutonaaucepsl PU PELHICHUH 3a1a4.

73-75 DyHKIW Jorapudma xc [TocTpoenue rpadgukos Yuebnuk, nunakruueckue |[MUMeTh mpeacTaBjieHHe 00 onpeeneHun
OCHOBAHHUEM a, ee norapupmMuUecKux QyHKIHH, MaTepHaIbl lorapupmMuueckoi GyHKIUH, €€ CBOWCTB B
CBOICTBA U TpaduK NpUMEHEeHHE TPaguKOB 3aBUCHUMOCTH OT OCHOBAHHUSI.
iorapupmMuuecKkux GyHKIMNA npu Hay4unTes onpenensTs 3HaUeHUE (PyHKIIUH
peIlIeHNN YpaBHEHUI U HEPABEHCTB 10 3HAUEHUIO apryMEHTa IPU pa3IMuHbIX
crioco0ax 3afaHus QyHKIMHU, peIIaTh
morapuMuyeckrue ypaBHEHUs U
HEepaBeHCTBA rPahUIECKUM METOI0M.
76 KonTponbHast paboTa [ToxazarenbHast u gorapudpmuueckas ludpdepenunpoannusiii  [IprMeHsieT 3HaHUS TEOPUH NP PEILICHUN
Ne4 (byHKINH, TOCTpOEHUE rpauKoOB,  [KOHTPOJIBHHO- Baza4y
IToka3arenbHas u pellieHne YpaBHEHUI 1 HEPABEHCTB, |[U3MEpPUTENbHbIN MaTepua [OLl€HUBAeT NOJyUYEHHBIH OTBET,
orapudmuyeckas MCTONb3Yysl IpadUuecKuii METOI. OCYIIECTBIISET CAMOKOHTPOJIb
byHKIMH
77 Cdepa u map. [TousaTus cepsl U mapa U UX YueOHuk, paznatounslii  [MMeeT mpeacTaBjeHue O MOHATUSIX

HIIEMEHTOB (paaunyca, JuaMeTpa).
[ToHsiTHE ypaBHEHHS TOBEPXHOCTH.
BriBos ypaBHeHus cepsl. Tpu
CITy4asiB3aMHOI'O PACIIONOKEHUS
cdepsl u miockoctu. KacarenbHas
MJIOCKOCTh Kcepe, ToUKa KacaHusl.
CBOMCTBO M MPU3HAK KacaTeIbHON
MUIOCKOCTH K cepe. Pemenue 3anau.
[Tonsitust cpeppl, ONMMCAHHON OKOJIO
MHOTOTpaHHHUKA U BIIMCAHHOM B
MHOTrOrpaHHuk. @opmya mioniaau
cdepsl. Pemmenue 3agayd Ha

HaXO0KJICHHE TUIomaan chepbl

MaTepHat

cdepsl U 11apa, ypaBHEHUU CHEPBHI.
Hay4unTest npUMeHATh TOHATHS chepbl U
apa, ypaBHeHHe c(pepbl, B3aUMHOE
pacronioxxeHue chepbl U IIOCKOCTH,
OIIpeieTICHNe KacaTeIbHON IMITOCKOCTH K
cdepe, GopMyIy A BHIYUCIECHUS
ruTonaucepsl IpH PEHISHUH 3a1ad.
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78

Penrenue 3ama4d Ha
MHOI'OT paHHI/IKI/I,

[UIUH]IP, KOHYC U I1ap.

Pelnienue 3a1a4 Ha BOIMCAHHBIE B
chepy 1 onmrcaHHBIE OKOJIO ChEephI
MHOTOTPaHHUKHU

'Y4eOHUK, THIaKTUUSCKIE
MaTepuabl

HmeeT nmpeacTaBjieHne O BIMCAHHBIX B
cdepy 1 ONMMCaHHBIX OKOJIO cepsl
MHOTOTpaHHHKaX

HayuuTest pemaTh 3a/1a4u Ha BIUCAHHBIC
Bcdepy U OMUCaHHBIE OKOJIO chepbl
MHOTOTPAaHHUKU

79 KonTponbHas padora [TokazarenbHas u gorapudmuueckas [[ludpdepenunupoannbiii  [IpruMeHsieT 3HaHUS TEOPUU IPU PELLICHUU
Ned (byHKIMHU, TOCTpOEHUE TPahuKOB,  [KOHTPOJIHHO- Basaqy
[TokxazarenbHas u pellieHre YpaBHEHUIN 1 HEPABEHCTB, |[M3MEpPUTENbHBIN MaTepual [OlleHUBAET MOJyUYEHHBIH OTBET,
morapudmMuyecKkas MCIIONB3YSl TpaUUeCKUil METO/. OCYIIECTBIISIET CAMOKOHTPOJIb
(byHKIMH
80-82 CBoticTBa JIOTapuhMOoB CBoiicTBa JIorapumMoB, YaeOHuk, muaaktudeckue |[MAiMeTh mpeacTaBJieHHe O CBOWCTBAX
MCIIOJIb30BaHUE CBOMCTB, MPH MaTepuabl morapugmos.
VIPOIICHUN BBIPAXKCHUH, TIPH Hay4yuTcsl BBITOTHITH apU(PMETHICCKHE
BBIYMCIICHUH. MeiicTBHS, coueTasi yCTHbIE U MMCbMEHHBIE
MPUEMBI; HAXOJIUTh 3HAYCHHUS JIoTapuQMma;
/x MPOBOAUTH 10 U3BECTHBIM (OpMyITiaM U
MpaBujIaM Mpeoopa3oBaHusi OYKBEHHBIX
BBIpAKEHU, BKITFOYAIONINX JorapudMbl
83 Pemenue 3a1a4y Ha YueOHuk, nuaaktudeckue |[MiMeeTt mpeacTaBJieHHe O BIMCAHHBIX B
MHOTOTPaHHHKH, Perenrie 3a/1a4 Ha BIIMCAaHHBIC B MaTepuabl chepy U OMUCAHHBIX OKOJIO chepsl
[IWTHH]IP, KOHYC | TI1ap. chepy ¥ OITHCaHHBIE OKOJIO Cephl MHOTOTPaHHUKAX
MHOTOTPaHHUKHU HayuuTest pemaTh 3a/1a4u Ha BIUCAHHbBIS
BC(epy U OMMCAHHBIE OKOJIO CEePhI
MHOTOTPaHHHUKHU
84 IToaroroBka [ToBTOpEHME MOHATUI LIWIIUHAD, YueOHuk, nuaaktuueckue |[MMeet mpeacTaBjieHHe HAXOXKICHUE

KOHTPOJIbHOM paboTe

KOHYC, I11ap.

Penrenue 3a1a4d Ha BIIMCAaHHEIE B
cepy 1 OIHCaHHbBIE OKOJIO Cepbl
MHOTOTPaHHUKH

MaTCpHaJIbl

RIIEMEHTOB LIMJIMH]PA, KOHYCA U 11apa,
MOHATHE KOHYCA, IMIMH/pPA U 11apa.
HayuunTest mpUMeHsATh yMEHHUE
HaXO0XJICHUEDIEMEHTOB LIUINH]Ipa, KOHYyCca
1 1apa, MOHATHE KOHyca, HWIMHAPA U

lI1apa Ipy peleHuy 3a1a4
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85

CaoiicTBa orapudmon

CBoiicTBa norapudmos,
MCIIOJIb30BAaHUE CBOMCTB MPHU
YIPOIIEHUH BBIPAXKEHUM, IPU
BBIUMCIICHUU

'YueOHHK, TUIAKTHUCCKUE
MaTepHaIbI

MmeeT mpeacraBJjieHHe O CBOMCTBAx
lmorapumMoB.

Hay4yuTcsl BBIMOTHITH apU(METHICCKIE
e CTBUSA, UCTIOJIb3YsI CBOMCTBA
morapudma; IpOBOAUTE MO U3BECTHBIM
(bopMyniaMm U paBuiiaM npeoOpa3zoBaHUs
OYKBEHHBIX

BBIPAKCHHM, BKIIOYAIOIIHMX JIOTapHU(PMBIL.

86-88 Jlorapudmudeckne Pemenue norapuMuIeckux YueOuuk, nuaaktudeckre [MMeeT mpeacTaBjieHue O METOAAX
YPaBHEHHUS YPaBHEHHH C UCIIOJIb30BAHUE CBOMCTBMATEPHAIIBI peLeHHs JT0rapuPpMUUECKUX YPAaBHEHUH.
norapugma 1 pa3Iu4HbIX CIIOCOO0B Hayuures pemarh npocrenme
PELLIEHUs] yPAaBHEHUI: PA3JIOKEHNE Ha lorapu(pmMUUECcKue ypaBHEHUs,
MHO>KUTENH, TPUBEIECHUS K MCII0JIb30BaTh METOJ] BBEICHUS HOBOM
KBapaTHOMY, ()yHKIIMOHAJILHO- NEPEMEHHOM JUUIsl CBEICHUSI YPABHEHUS K
rpaduUecKuil. pallMOHAJIbHOMY BH]ly, UCIOJIb30BaTh JUIs
NpUOJIMKEHHOTO PELICHUs ypaBHEHUN
rpaduueckuii MeTos; n300pakarh Ha
KOOPAMHATHOM IJIOCKOCTH MHOKECTBA
PELIEHUI IPOCTENIINX YPABHEHUN U UX
CHCTEM.
89 KonTposabHas pabota Ne [{nmuaap. Konyc. [ap ¢ depeHInpOBaHHbIE [IprMeHseT 3HaHUS TEOPUU NIPU PELLICHUH
3 «unmunap. Konyec. KINMEI Bagad
[Tap» OneHuBaeT NoJIy4YeHHbIN OTBET,
OCYIIECTBISIET CAMOKOHTPOJIb
90 Pemenne 3agau Pa3BepTka 60KOBOW MOBEPXHOCTH  |Y4eOHUK, qunaktuyeckue [HayduTes IpUMEHSTh TEOPETUUECKUE
KoHyca. [Inomans 60koBOI U MoTHOM|MaTEepHaIbI BHAHUS 110 TEMaM IIPH PELICHUN
MOBEPXHOCTHU KOHyca. Pemienune 3a1au MPaKTUYECKUX 3a]1a4
Ha BBIUMCIIEHHUE TUIOIIA OOKOBOM U
ITOJIHOW TOBEPXHOCTH KOHYCA
01 KoHnTponbHast pabora 3a Pemenue norapuMu4eckux JluddepennupoBannsie  [[pumeHsieT 3HaHUS TEOPUU TPU PEILICHUH
1 monyroaue YPaBHEHUH C UCIIOIb30BaHne CBOMCTB KM MBI Bazaq

iorapudma U pa3Iu4HbIX CIIOCOO0B
pellieHns] ypaBHEHUI: pa3JIoKeHNEe Ha
MHOKUTENH, TPUBEIECHUS K
KBaJIpaTHOMY, (DyHKLIMOHAJIbHO-

rpaduuecKuil.

OI_IeHI/IBaCT HOJ'Iy‘-ICHHBIﬁ OTBCT,
OCYHICCTBIIACT CAMOKOHTPOJIb
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92-94

Jlorapudmudeckue
HEepaBEHCTBA

Pemenue norapuMu4eckux
HEPaBEHCTB C MCIIOJIb30BAHUE
CBOMWCTBIIOTapudMa U Pa3TUIHBIX
CIIOCOOOB pelIeHNs] HEPABEHCTB!
pas3yiokeHue HAMHOXKUTEIH,
NpUBEICHHUS K KBaJPaTHOMY,
(yHKIMOHATIBHO- rpahUIeCKUi.

YueOHHK, TUAAKTHUYECKUE
MaTepHaIbI

MmeeT nmpeacTaBiieHue 00 aaropurMax
peleHus JJIorapu(pMUIECKIX HEPABEHCTB B
BaBUCHMOCTHU OT OCHOBAHHUSA.
Hay4uurcs pemiath npocreiime
morapudMuyecKre HepaBeHCTRA,
MPUMEHSISIMETO]] 3aMEHbI IEPEMEHHBIX IS
CBEICHMSI IOTapH(PMUICCKIEC HEPABESHCTBA
K

AIMOHAJILHOMY BUY

95 Pemenue 3a1au Pa3BepTka O0KOBOI MOBepXHOCTH  |YueOHMK, quuaktudeckue [HayumTcesi IpUMEHSITh TEOPETHUECKUE
KoHyca. [lnomane 60kOBOM U MONIHOM MaTEpUAIbI BHAHUA 110 TEMaM IPH PEILICHUN
[OBEPXHOCTHU KOHYca. Pemenue 3agau MPAKTUYECKHUX 3a7a4
Ha BBIYMCIICHUE TUIOIAIN OOKOBOW U
[IOJIHOM IMOBEPXHOCTH KOHYCa
96 [lonsTie o0bema. [Toustue o6bema. CBOHCTBA Y4eOHuk, qunakTuueckue [MiMeet mpencraBieHue NOHATHE 00beMa
o0bemoB. Teopema u ciencTBre 00  MaTepHalbl restHayuuTcst npUMeHsATh MOHATHE 00beMa
00BeME MPSIMOYTOJIbLHOTO TeJ [IPU PEILLIeHUH 3a7a4
napaenenunena. Pemenue 3agayu Mwmeet npencrapieHue Gopmyiy
Ha BBIYUCIIEHHE 00beMa BBIUMCIICHUS 00beMa MTPSIMOYTOJIbHOTIO
[PSIMOYTOJIBHOTO NapaJuIeIeUIe1a rapajuiesenuneaa
HayuuTcs npuMeHsaTs GopMyry
BBIYMCIICHUS 00beMa IPSIMOYTOJIBHOTO
napajuleJienune/1a Ipy pelieHnuy 3aa4
97-99 JluddepenuupoBanue Beectu mpaBuiio COOpHUK 3a7a4 Mmeet npeacraBiaeHue o Gopmynax s
[MOKa3aTeIbHON 1 muddepeHpoBaHus MOKa3aTeIbHON HAXO0XJEHUS TPOU3BOIHON U
orapupmMuyecKon U jorapu(pMudeckoi QyHKIHiA, NepBOOOPa3HOI MOKa3aTeNbHON U
byHKIUI [IPUMEHEHNE YMEHUH NIPU PELICHUH morapudmuueckoil GyHKIUH.
3agay HayuuTest BBIYMCIATH IPOU3BOIHBIE U
repBooOpa3HbIe TPOCTEUIITUX
MoKa3aTeIbHBIX U JIOTapU(YMUUIECKUX
byHKIMI
100 KontposbHas padoTa [Toctpoenue rpapukoB pyHkiuii, |COOpHUK 3a1a4 [IpumensieT 3HaHNUS TEOPUU NP PELICHUN

NeS «IToka3zarenpHasa u
norapudmmuyeckas

(yHKIHN

[pelIEeHNE YPaBHEHUN U HEPABEHCTB,
BBIYMCIICHUE IPOU3BOIHOM.

Bazgaqy
O1icHUBACT MOJTYYCHHBIH OTBET,
OCYIIECTBIISIET CAMOKOHTPOJIb.
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101

OO0BEM PAMOYTOIBHOTO
napaJuieNienunesa

[Moustre oo0bema. CBolicTBa
o6bemoB. Teopema u cieacTeue 00
00BEME NPSIMOYTOJILHOTO
napajuiesenumnena. Pemenue 3agau
Ha BEIYMCIICHUE 00beMa
[PSIMOYTOJIBHOTO TTapaJUIeyICITHITe 1A

'YueOHHK, TUAAKTHYECKHIE
MaTepHaIbI

Mmeet npeacTaBieHue MOHIATHE 00beMa
renHayuuTcst npuMeHsATh NOHATHE 00BbeMa
TeJ IPU PEILLIEHUH 3a7a4

Mmeet npencrasienue hopMyny
BBIUMCIICHHUS 00beMa PSMOYTOJILHOTO
napajuienenunena

Hayuurtcs npuMeHsTh hopmyiy
BBIUMCIICHUSI 00BbEMa MPSIMOYTOJILHOTO
rapajuieJenuIea NPy peIeHUN 33184

102 O0BEM MPSIMOI TTPU3MBI. [Tousatue o0vema. CBoiicTBa YueOHuk, muaaktudeckue [MmeeTt mpeacTaB/ieHHe O MOHSATHE
00BbeMoB. Teopema u ciencTBie 00 MaTepuaibl oObeMaten, (opMyJsie BEIYHUCICHUS 00beMa
00BeMe MPSIMOYTOJILHOTO MPSIMOYTOJIBHOTO Tapajliesienumeia
napauenenunena. Pemmenne 3agay Hay4uTest npuMEHSTh IOHATHE 00beMa U
Ha BBIYUCIICHHE 00BbeMa (hopMyIly BEIYUCIIEHUSA 00BEMa
MPSMOYTOJIBHOTO MapajuIeenumneia MPSIMOYTOJIHOTO MTapaJuIeIenIe/1a Tel

npu
SIICHUH 3a7a4.

103 KoHTposibHast paboTa [Toctpoenue rpadukoB GyHKIUH, COOpHUK 3a/1a4 [TpuMeHsieT 3HaHUS TEOPUU TIPU PEIICHUH
NoS «IlokazarenbHas u [peLIeHUE YPAaBHEHUI U HEPABEHCTB, Bazaqy
norapudmmuueckas BBIUMCIICHHE TPOU3BOIHOM. O1ieHUBaeT MOJy4YEeHHBIN OTBET,
byHKIINY OCYIECTBISIET CAMOKOHTPOJIb

104-106 |[[TepBooOpa3Has u [TousTue nepsooOpas3Has u YuebHuk, qunaktudyeckue [MMeTh mpeacTaBjeHne O OHATHH
HEOTpeIeICHHBIN HEOIpeIeICHHBIN HHTETpa, MaTepHaIbl MepBOOOPa3HOI U HEOTIPEIEIIEHHOM
MHTETpal QITOPUTMHAXOXKICHUS MHTETpaJie, IpaBUiaX BHIYUCICHUS

MEepBOOOPA3HON 1 BBEIYUCIICHHS HEOTIPEICIIEHHOTO HHTErpaia.

MHTETpaa. Hay4unTest HaX0UTh IEPBOOOPA3HBIE JIs
CyMMBI (DYHKIIHI ¥ TIPOU3BEICHUS
(YHKIMH.

107 Teopembl 00 00beMe Teopema 00 oObeMe psiMOM TIPU3MBL.|Y ueOHUK, nuaakTudeckue [Mmeet mpeacrasieHue o popmynax
MPSIMON TIPU3MBI, Perenne 3a/1a4 Ha BEIYMCIICHHE MaTepuabl BBIUMCIICHUS 00BeMa MPSAMON PU3MBI,
[VUTAH/IPA. 00BeMa TIPSIMOI TTPU3MBI H VTAHAPA.

MCIIOJIb30BaHUE TEOPEMBI 00 0OBeMe HayuuTest npuMeHATh HOPMYIIbI
MPSIMOU TIPH3MBI BEIUUCIICHUS 00BeMa TPSMON TIPU3MBI,
IMJIMH]IpA TP PEIICHUU 3a/1a4
108 O0BeM MpaBUITLHOMN Teopema 00 oObeMe TpsiMO IPU3MBEL.|Y ueOHUK, muaakTudeckue [MmeeT mpeacrasieHue o popmynax

[IPU3MBI

Pentenue 3a1a4 Ha BBIYHCJICHUC
00beMa MPSIMON TTPU3MBI 1
MCIIOJIb30BaHUE TEOPEMBI 00 00BemMe

MPSAMOU MPU3MBI.

MaTepHuabl

BBIUUCIICHUS 00BeMa MPaBUIIbHON MPU3MBI.
HayunTest npuMeHATb GOPMYIIbI
BBIUMCIICHUS 00beMa PAaBUIIBHOM MPU3MBI
TP PEIICHUY 3a/1a4.
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109-112

OrnipeaeneHHbIi
MHTETpa

[Tpumenenue dpopmyisl HeroToHa —
JleiiOHMIIAa TIPY BEIYMCIICHUH
[JIOIIAAM KPUBOJIMHEUHOW Tpareuu

'YueOHHK, TUIAKTHUCCKUE
MaTepHaIbI

HNmeth npeacrasiienune o Gopmyre
HeroTrona-JleliiOHuIA.

HayuyuTest pUMEHSITE 3Ty GOpMYITy JUIS
BBIUMCIICHHS IIOMIAAN KPUBOJIMHEHHON
Tparelnuy B MPOCTEUIINX 3a7a4ax Mpu
BBIUMCIICHHH ONIPE/ICICHHOTO HHTErpaJia.

113 O0beM HHIMHIpa Teopema 06 00beMe PsIMO TPU3MBL.|Y 4eOHUK, TuaakTudeckre |[FiMeeT nmpeacraBjienne o GopMyiax
Perienue 3a/1a4 Ha BHIYHCIIEHUE MaTepHabl BBIUMCIICHUS 00bEMa LIMIIMHAPA.
00BeMa IPSMO TPU3MBI U Hayuunrest npuMeHsTh HOPMYJIBI
MCIIOJIb30BaHUE TEOPEMbI 00 00beMe BbIUMCIICHHS 00beMa LIMIIMHPA TIPU
[IPSIMOM PU3MBI CLICHUH 3a1a4
114 O0beM HaKJIOHHOU Teopema 00 o0bemMe mpsiMOi PU3MBL.|Y 4eOHUK, TuaakTuueckre |[Fimeert mpeacrasiieHue 0 Gopmynax
MPU3MBI Perienue 3a/1a4 Ha BHIYHCIICHUE MaTepHaIbl BBIYMCIICHHSI 00beMa HAaKJIOHHOW IPU3MBI
00BbeMa NpsMON IPU3MBI U Hay4unrest npuMeHsTh (GOpMyJIbl
MCII0JIb30BaHUE TEOPEMBI 00 00BEME BBIYMCIICHHSI 00beMa HAaKJIOHHOW MPU3MBI
PSIMOM TPU3MBI [IpU PELICHUH 33/1a4.
115 OrnpeieneHHbIi [Ipumenenue popmynsl HetoTona —  [YueOHuk, nuaaktuueckue [HayduTess IpuMeHSTh 3Ty GopMyIly s
MHTErpal JleiiOHMIIa TpU BHIYMCIIEHUN MaTepHaIbl BBIYMCIICHUSI 101111 KPUBOJIMHEHHOM
101U KPUBOJIMHEWHON Tpaneun Tpaneuuy B IPOCTEUIINX 3aa4ax [Ipu
U IpYTUX 3a/1a4 BBIYMCIICHUH ONPE/IETICHHOTO HHTETpaa.
IMoJy4nT BO3MOKHOCTH HAYYUTCS
pemarb
BaJlauu IPYTUX yUeOHBIX MPEIMETOB.
116 KoHTtposbHas paboTa [TepBooOpasHasi, HTErpal. JludpdepenunpoBannsiii  [[puMeHsieT 3HaHUS TEOPUU NPH PELLICHUN
Ne6 KOHTPOJIbHO- Bajza4y
[TepBooOpazHas u M3MEepUTENbHBIN MaTepuan (OLieHUBAET MOJyYeHHbIH OTBET,
MHTErpal OCYIIECTBIISIET CAMOKOHTPOJIb
117-118 [BeposiTHOCTb U Knaccuueckas BepOSTHOCTHAs cXxeMa, |Y UeOHMK, tuaakTuyeckue [Hay4uumTest HCIIONB30BaTh ONpeeieHne
reoOMETpHs KJIAaCCUYIECKOE ONpeIeNieHIe MaTepHaIbl BEPOSITHOCTH W T€OMETPHUYECKON
BEPOSTHOCTH, IPABUIIO IS MHTEpIpPETAMY TPU pEIIeHUH 3a1a4
HAXOKICHUS T€OMETPHUECKIX
BEPOSATHOCTEN
119 O6beM HaKJIOHHOM Teopema 06 oObeMe MpsIMOI MPU3MBL.|Y UeOHMK, TunakTuueckue [MMeeT mpeacraBiaeHue o Gopmyiax

MTPU3MBI

Perenne 3a1a4 Ha BIYHCIICHUE
00BeMa MpsAMO MPU3MBI U
MCIIOJIb30BaHUE TEOPEMBI 00 00BEME

MPSMOM PU3MBI

MaTepuabl

BBIYHUCIICHUS 00beMa HaKJIIOHHON MPU3MBbI
Hayuures npuMeHATh GOpMYJIIbI
BBIUMCIICHUS] 00beMa HAKIIOHHOM TPU3MBI

[IpH pEIICHUH 3a/1a4.
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120

O06BeM MUpaMuIbI

Teopema 006 oObeMe MUpaMUIBL.
dopMmya oObemMa yceueHHON
nupamuel. Pemenne 3anaq Ha
MCITOJIB30BaHUE TEOpEM 00 0ObeMax.

YIeOHUK, 3aJa9HUK

HMmeet npeacrasjienue o popmynax
BBIYHUCIICHUS] 00bEMOB TUPAMUIBI U
YCEYEHHOW MUPAMUBI.

Hay4urtcs npuMeHsITh HOPMYIIbI
BBEIYHUCIICHHS 00bEMOB IPHU PEIICHUN
Bajad.

121-123 |HezaBucumbie Oripesesienre He3aBUCUMbIX YueOuuk, qunakrudeckue [HayduTes pemiarts 3a1aud Ha
MOBTOPEHUS UCTIBITAHUN McHbITaHuM, cxema bepHymm ayis - MaTepuaribl HE3aBUCHMbIE
C ABYMS HCXO/IaMHU BEIUMCIICHYS] HE3aBUCHMBIX MCIIBITAHUS, TIOBTOPCHUS UCTIBITAHUH C
MOBTOPEHHM UCTIBITAHUI C TBYMSI ITBYMSI UICXO/1aMU
MCXOJIaMH
124 CraTucTuveckue [Toustust unopmanms, cTaTUcTUKa, |Y4eOHUK, quaakTudeckue |HayduTes pemath 3a1auu Ha
METO/1bI 00pabOTKU [PacCMOTPETh CTATUCTUYECKHE MaTepHUalIbl CTATUCTUYECKHE METOJIbI 00pabOTKH
nH(opManuu METOBI00PA0OTKH HH(POPMALTUH uHbopMan
125 O0Bem KOoHyCa Teopema 00 oObeMe KOHYca. y4eOHHUK, 3aTaUHUK Mmeet nmpeacraBjieHue 0 Gopmyriax
dopmynaodbema yceueHHOTO BBIUMCIICHHS] 00BEMOB KOHYCA U
KoHyca. Pemenne3anay Ha YCEYEeHHOTOKOHYCA.
MCTIOJIb30BaHUE TEOPEMBI 00 0ObeMe Hayuutest npuMeHITh HOPMYITBI
KOHYyCa U €€ CIICJICTBHS BBEIYUCIICHUS] 00BEMOB MPH PEIICHUN
Bajmad.
126 Pemenue 3amay. Teopembl 00 06beMax y4€OHHUK, 3aTaYHUK Nmeet npeacraBjieHue o Gopmyrax
MHOTOTPAaHHHUKOB, TEJI BPALIEHUS U UX BBIUMCIICHHSI 00EMOB MHOTOTPAHHUKOB U
MPUMEHEHHE K PEIICHUIO 33124 TEJT BPALICHHUS.
Hayuutest mpuMeHsITh HOpMYIIbI 00HEMOB
[pH pEeUIeHUH 33134
127 CTaTucTHYECKHE [Tonsitust uHOpManms, CTaTUCTUKA, |Y4eOHUK, TuaakTudeckue |Hay4uuTes permath 3a1auu Ha
METO/IbI 00pabOTKH [PacCMOTPETh CTATUCTUYECKHE MaTepHaIbl CTATUCTUYECKHE METOJIBI 00pabOTKH
uHpOopMaLun METOABI00pa00TKH HH(pOpMALIUU MH(pOpMAIUU
128-129 [[ayccoBa kpuBasi. 3aKOH OO0beMHEHNE BEPOSTHOCTH U YueOHuK, munaktudeckne [HayuuTes pemars 3a1a4u Ha IpUMEHEHNE

OOJIBIINX YUCEN

CTaTUCTUKH, CTATUCTUYECKAS
YCTOMYMBOCTB, I'ayCCOBa KpHBasi,,
QITOPUTM HCTIONB30BaHMsI (DYHKIIUU
rayCCOBOW KPUBOH B IPHOTUKEHHBIX
BBIYMCICHUIX

MaTCpHaJIbl

["ayccoBoii KpUBOH M 3aKOHA OOJIBIINX
gHCell.
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130

IPaBHOCHJILHOCTD
YpaBHEHU I

OrnpeneneHre paBHOCUIbHBIX
YPaBHEHUI, TEOPEMBI O
[PAaBHOCUJIBHOCTH YPAaBHECHHUI,
peoOpa3oBaHuE JAHHOTO YPaBHEHUS
B YpaBHEHHUE - CIICICTBUE

YueOHHK, TUAAKTHUYECKUE
MaTepHaIbI

MNMeTb npeacraBjieHue o
PaBHOCHIIbHOCTHYPaBHEHUH, OCHOBHBIX
TeopeMax PaBHOCUIIBHOCTH.

Hay4urcst npuMEHATh OCHOBHBIC
TEOPEMBIPABHOCHIIBHOCTH IIPU PELICHUHN
YpaBHEHUU.

131 KonTponbsHas pabora O0BeMBI TEI. pelieHue [IpumensieT 3HaHNUs TEOPUH NP PELLICHUN
Nod «OOBEMBI TEI» mudepeHnpoBaHHBIX Bajay
KNMos OLieHUBAET MOJIyYEHHBIN OTBET,
OCYIIECTBIISIET CAMOKOHTPOJIb
132 OO0BEM 1Iapa u ero Teopema 00 o0beme miapa. Pemenne |YueOHuk, mumpaktauueckue [MmMeet npeacraBjienne o Gopmynax
yacTen 3aja4 Ha UCIOJIb30BaHUE POPMYIIBI  MaTepUabl o0OBeMa 1apa u ero yactei
o0OBema 1mapa HayuunTest mpuMeHuTh HOpMYIIHl 00BEMa
[1apa ¥ ero yacTten npu pelieHu  3a1a4y
133-135 |PaBHOCHIIBHOCTH OnpeneneHre paBHOCHIBHBIX YueOuuk, qunaktuieckue [MMeTh nmpeacTraBjieHue O
YpaBHEHU YPaBHEHHUIA, TEOPEMBI O MaTepuabl PaBHOCUIIbHOCTUYPaBHEHUI, OCHOBHBIX
PABHOCHJILHOCTH YPaBHEHHH, TEOpeMax pPaBHOCHILHOCTH.
peoOpa3oBaHue TaHHOTO yPaBHEHUS HayuuTess TpUMEHSTH OCHOBHBIE
B YPaBHEHUE - CIIC/ICTBUE TEOPEMBI
PaBHOCUIILHOCTH TIPU PEUICHUH
YpaBHEHUM.
136 OO01IIe METOBI OO01IIe METOIBI PELICHUS YueOnuk, nuaaktndeckre [MMeeT mpeacTaBjieHne 00 OCHOBHBIX
pelieHus: ypaBHEHUH YpaBHEHHUIi:3aMeHa YpaBHEHUS MaTepuabl METOIaX pelleHus anredpandeckux
YpaBHEHHEM — CIICJICTBHEM, YPAaBHEHHIA: METOJ Pa3JIOKEHUS Ha
pa3iiokeHue Ha MHOXKHTEIH, MHOKHTETH W METO]T BBEJICHUSI HOBOM
BBECHUSI HOBOM IIEPEMEHHOM, [EPEMEHHOM.
(YHKITMOHATFHO — TpadUIeCKHiA HayuyuTesi PUMEHSTH UX TPU PEIICHUH
paIOHATBHBIX YPaBHEHUN CTETICHU BBIIIE
2.
137 O0BEM mIapa u ero Teopema 00 oObeMme mapa. Pemmenne |YueOHuk, nunaktudeckue [Mmeet nmpeacraBjieHue o Ghopmysax
qacTen 3aja4 Ha UCTIOJIb30BaHUE POPMYIIBI  MaTepUabl o0BEMa mapa u ero yactei
o0Bema mapa Hayuures npumMeHUTH GOpMYIIbI 00BEMA
I1apa v ero 4acTed mpu penieHu  3a/1a4
138 [Tnomans cheps Teopema o mmomanu chepsl. Yuebnuk, nunaktuueckue |[Mmeet nmpeacraBiaenue o hopmyse

Permennesanad Ha BEIUUCIECHUE
riomaau chepsl.

MaTCpHaJIbl

rIomaau cepsl.
HayuuTcst pemath 33141 Ha BEIYUCIICHHE
riomaau chepol.
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139-140

OO01LIME METOIBI

OO01111e METO/IbI PELICHHUS

'YueOHHK, TUIAKTHUCCKUE

NmeeT npeacraBjieHue 00 OCHOBHBIX

pEIICHUs yPABHEHUN YPaBHEHHI: 3aMEHA YpaBHEHUS MaTEepHabl METOAX peIIeHUs anredpandyeckux
YPaBHEHHUEM — CIIEICTBUEM, YPaBHEHUI: METOJI PA3JI0KEHUSI Ha
Pa3I0KEHUE Ha MHOKUTEIH, MHOKUTEIH U METOJ] BBEJCHUS HOBOI
BBEJCHUSI HOBOM IIEPEMEHHOM, [epEMEHHOM.
(YHKLIMOHAIBHO — rpaduuecKuit Hay4uTcs IpUMEHATD UX IIPU PELICHUN
pallOHAIbHBIX YPABHEHUI CTETIEHHU BBILIE
2.

141-142 |PaBHOCHIBHOCTH 'TeopeMa paBHOCUIIBHOCTH YueOHnuk, nuaaktuyeckue [MIMeTh mpeacTaBjIieHHe O PeIICHUH
HEpaBeHCTB. Pemenne HEPABEHCTB, PELICHUE HEPABEHCTB  MaTEpUaJIbl HEPABEHCTB C OJHON IIEPEMEHHOM.
HEPaBEHCTB C OJHOU Hay4yurcs pemaTs HepaBeHCTBA
[IEPEMEHHOM VCII0JIB3YSI TEOPEMBI PABHOCHIIBHOCTH

HEPaBEHCTB, N300paXxaTh Ha IJIOCKOCTU
MHO>KECTBO PEIIEHUH HEPABEHCTB C OJIHON
[EepPEMEHHOM, THTEPIIPETUPOBATD
[10JIyYEHHBIN [TPU PELICHUHU HEPABEHCTB
pe3yJbTaT B
KOHTEKCTE 3a/IaHHOM PealbHOM CUTYalluH.
143 Pemenue 3amay OnpeneneHus MapoBOTO CETMEHTa, |Y4eOHUK, muaakTuieckue |[FiMeeT mpeacTrasiieHue o popmyrax
[IIapOBOTO CJIOS U IIAPOBOI'0 CEKTOPA. MaTEpUaIbl BBIYMCIICHHUSI 00BEMOB U TUIOIIAAEH 11apa 1
DopMyJIbl U1 BBIYUCICHUS 00BEMOB cepbl U UX YacTel.
yacTel mapa. Pemenue 3anau HayunTest npuMeHsTh HOpMyJIbI
BBIYUCIICHHUS] O0BEMOB U IUIOIIAICH 1apa u
cdepbl M UX yacTel MpH pellIeHUH 3ajay.

144 KonTponbHas pabota Ne O0beMbI Te. pelieHue [IpumeHsieT 3HaHUs TEOPUH MIPH PEIICHUN
5 «OO0BEMBI TEI» muddepeHupoBaHHbIX  Bagay

KINMoB Ol1ieHUBAET MOJIYYEHHBIN OTBET,
OCYIIECTBISIET CAMOKOHTPOJIb
145 PaBHOCHIIBHOCTB TeopeMa paBHOCUIIBHOCTH YueOHuk, nuaaktuueckre [MAMeTh npeacraBjieHHe O PEIICHUH

HEpaBEeHCTB. Pelenne
HEPABEHCTB C OJHOMN
[epEMEHHOMN

HCPAaBCHCTB, pCHICHUC HCPABCHCTB

MaTCpHaJIbl

HEPABEHCTB C OJTHOM IIEPEMEHHOM.
Hay4uurcs pemaTs HepaBeHCTBA
MCIIONB3YSATEOPEMBI PABHOCUIILHOCTH
HEpaBEHCTB, N300pa)kaTh HA INIOCKOCTU
MHOYECTBO PELLIEHUN HEPABEHCTB C OJJHOMI
[IepEMEHHOMN, THTEPIIPETUPOBATH
[TOJIyYEHHBIN P PELICHUU HEPABEHCTB
pe3yJIbTaT B

KOHTEKCTE 3aJaHHOU PEAJIbHOW CUTYALIMH.
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146-148

'YpaBHEHUS U
HEpaBEHCTBA CMOAYJISIMU

OnpeneneHne Moy,
TEOMETPUYECKHUN CMBICT MOIYJIA,
[peLICHUE HEPABEHCTB U yPaBHEHUH,
COJIEpKaLINX MOZYJIb.

'YueOHHK, TUIAKTHUCCKUE
MaTepHaIbI

Hayuures pemath HepaBEeHCTBA U
YPaBHEHUS ¢ OJHON IEPEMEHHOM,
COZIep KaIMX MOJTYJTb; H300paXkaTh Ha
MJIOCKOCTH MHOXECTBO PEIIEHUN
HEPABEHCTB U YPABHEHUN C OJJHON
NEPEMEHHOM, COAEPKAIIMX MOAYJIb.

149-150 [BaxnrounTensHOE [ToBTOpPEHME TEOPUH O middepeHnpoBaHHbIC HayuuTest IpuMEHATh 3HAHUS K PELLIEHUIO
[IOBTOPEHHE Kypca NEepIEHANKYJISPHOCTH IPSAMBIX U KNMp1 3ajgay
reOMETPHH MJIOCKOCTEH, TEOPEMBI O TPex
nepneHauKyspax. Pemenue 3agau
151-152 [KonTponbHas pabora 'YpaBHEHMS U HEPABEHCTBA. [uddepenupoBannsie  [[[pumeHsieT 3HaHUA TEOPUU NP PELLICHUN
No7 YpaBHeHUs 1 KINMEI 3azay
HEpaBEHCTBA O1eHNBAET MOTY4YEeHHBIN OTBET,
OCYILIECTBJISIET CAMOKOHTPOJIb
153-154 |YpaBHeHus u VppanvoHaIbHbIE YPABHEHHUS], Y4eOHuk, nuuaktuueckue |[Mmeer npeacraBjieHHe paBuiia pelieHUs
HEPaBEHCTBA C CBOWCTBA KOpPHEM, perieHne MaTepHabl, UCIOJIb3yEMbIE HEPABEHCTB U YPaBHEHUH
panuKazaMu MppaMOHATLHBIX YPAaBHEHHH. Ha JTAHHOM 3aHSTHH. Hay4uuTest npuMEeHSTh paBUiIa Ipu
Crioco0bI peleHHs HppaloHalIbHbIX pELICHUH HEPaBEHCTB U YpaBHEHUH ¢
YpaBHEHUH rapaMeTpaMu
155-156 [BakmrounTenbHOE [loBTOpEHME TEOPUH O mddepeHpoBaHHbIe HayuuTest IpuMEHATH 3HAaHUS K PELLIEHUIO
[IOBTOPEHUE Kypca [EPIECHANKYIAPHOCTU IPSIMBIX U KMBpb1 Bazaq
reoMeTpHH MJIOCKOCTEH, TEOPEMBI O Tpex
nepneHauKyssipax. Pemenne 3anau
157 'YpaBHeHUs U ppannoHaibHble YpaBHEHUS, YuebHuk, qunaktudyeckue [MMeeT nmpeacTaBJieHHe [TPABUIIA PELICHUs
HEepaBEHCTBA C CBOICTBA KOPHEM, pelIeHne MaTepHaJIbl, NCIIOJIb3yEeMbIE HEPABEHCTB U YPaBHEHUH
paauKazaMu MppalMOHAIBLHBIX YPAaBHEHUH. Ha JTAHHOM 3aHSTUH. Hay4uunTest npuMeHsTh paBUiIa Ipu
CriocoObI pemeHus HpparmoOHATBHBIX pEIIeHNH HEPABEHCTB U YPaBHEHHH C
YpaBHEHHH mapameTpamu
158-159 |YpaBHeHus u OnpezeneHue ypaBHeHUs ¢ IByMsT  |YueOHMK, qunaktuueckue [MMeeT mpeacTaBieHue o MpaBUiIax
HEPaBEHCTBA C IBYMS MEPEMEHHBIMH, CTIOCOOBI PEIICHUsT  MaTEepPHaJIbl, UCIIOIb3YyEMbIE pEIICHUs] HEPABEHCTB U YPaBHEHUH C
MepeMEHHbIMU YPaBHEHHI C IByMS IEPEMEHHBIMU  [HA TAaHHOM 3aHSATHH. ITBYMSITIEPEMEHHBIMHU.
Hay4uTest IpUMEHSTH MPaBwiIa MPH
pELICHUH HEPABEHCTB M ypaBHEHUN C
ITBYMSITIEPEMEHHBIMH.
160 JlokazaTenbcTBO CriocoObl J0Ka3aTenbCTB HEPaBEHCTB.|Y UeOHMK, qunakTuieckue [MMeeT npeacTaBlieHHe O Criocobax
HEPAaBEHCTB MaTepHabl, UCIIOIb3YyEMbIE T0KA3aTEIbCTBA HEPABEHCTB.

Ha JaHHOM 3aHsTHUH.

Hay4unTest IpUMEHATH CIIOCOOBI TPH
ITOKa3aTeIbCTBE HEPABEHCTB.
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161-162 [BaxmrounTensHOE [ToBTOpEHME TEOPUH O middepeHnpoBaHHbIC HayuuTest npuMEHATh 3HAHUSI K PELLIEHUIO
MOBTOPEHUE Kypca MEePIECHANKYISIPHOCTH IPSMBIX U KNMpbI Bagaqy
reOMETPHH MJIOCKOCTEH, TEOPEMBI O TPex
nepreHauKyspax. Pemenue 3agau
163-164 |/Ioka3aTenbCTBO CriocoOBbI JOKa3aTeNIbCTB HEPABEHCTB.|Y 4eOHUK, quaakTruueckue |[MmMeeT mpeacTaBJieHHe O ClIoco0ax
HEPAaBEHCTB MaTepHabl, HCIOJIb3YyEMbIE [I0Ka3aTeIbCTBA HEPABEHCTB.
Ha TAHHOM 3aHSITHU. Hay4uTcst IpUMEHATH CIIOCOOBI TPH
[T0Ka3aTeIbCTBE HEPABEHCTB.
165-166 |Cuctembl ypaBHEHUI CriocoObI pelIeHUs CUCTEM YueOnuk, muuaktuueckue |[FiMeeT mpeacTaBeHHe O METOIAX
YPaBHEHHI: METOJ] 10/ICTAHOBKH, MaTepHabl, UCIIOJIb3YEMbIE [PEILICHHUS CUCTEM YPaBHEHUI,
CIIOJKeHUs, Tpaduueckuii. Pemienne [Ha JaHHOM 3aHSTHU. [PAaBHOCUJIBHOCTb YPaBHEHUM.
CHCTEM YpaBHEHUH. Hay4nTest pUMEHSTh METOABI PEIICHUS
CHCTEM YpaBHEHUI IPH PEIICHUU CUCTEM
pPaBHEHUH.
167-168 [BaxnrounTensHOE [loBTOpEHNE TEOPUHU O middepeHnnpoBaHHbIC HayuuTes npuMeHSATh 3HAHUSI K PELLIEHUIO
[HOBTOPEHHE Kypca HEepIEHANKYISPHOCTH IPSIMBIX U KNMp1 3ajgay
reOMETPHH TJIOCKOCTEH, TEOPEMBI O Tpex
nepreHauKyspax. Pemenue 3agau
169-170 |Cucremsl ypaBHEHUI CriocoObI pemeHus: CUCTEM Y4eOHuk, nunaktuueckue [MmeeTt mpeacTraBjieHHe O METOAAX
YpPaBHEHHIA: METO/I O/ICTAHOBKH, MaTepHaibl, UCIIOJIb3YyEMbIE [PEIIEHHUS CUCTEM YpaBHEHUIH,
CII0XKeHMs, Tpaduueckuil. Perienne |Ha JaHHOM 3aHATHH. [PAaBHOCUJIBHOCTh YPaBHEHUM.
CHCTEM YpaBHEHUH. Hay4nTest pUMEHSTh METOABI pEIIeHUs
CHCTEM YpaBHEHUH MPH PEIICHUU CUCTEM
PaBHEHMIA.
171-172 |KonTponbHas pabota Ne CucreMbl ypaBHEHUH U HEpaBeHCTB. |TU((depeHPOBAHHbIE [IprMeHseT 3HaHUS TEOPUU NIPU PELLICHUH
8 CucteMbl ypaBHEHHH 1 K1MsI Bazad
HEPaBEHCTB O1eHNBAET MOTy4YEeHHBIN OTBET,
OCYIIECTBIISIET CAMOKOHTPOJIb
173-174 [BaxnrounTensHoe [loBTOpEHME TEOPUH O muddepeHnpoBaHHbIe HayuuTces npuMEHATh 3HAHUSI K PELLIEHUIO
[MOBTOPEHUE Kypca MEPIECHANKYIAPHOCTU IPSIMBIX U K MBp1 Bazaq
reoMeTpHH MJIOCKOCTEH, TEOPEMBI O Tpex
nepneHauKyssipax. Pemenne 3anau
175-178 |YpaBHeHus u Perienue npocTedinx ypaBHeHU! 1 |YueOHUK, qunakTuuyeckue [MMeeT mpeacTaBiieHHe 00 ypaBHEHHSX C

HEPaBEHCTBA C
napameTpamu

HEPAaBEHCTB C ITApaMeTPOM, CIIOCOOBI
peLIeHUs ypaBHEHHSI M HEPaBEHCTBA C

napamMeTpamm.

MaTCpHralibl, UCIIOJIB3yCMbIC
Ha JaHHOM 3aHsTHUH.

rapaMeTpamH.
HayuunTest peraTh NpoCTEHIINE 3a/1a4H1 C
[apaMeTpamMH U ypaBHEHHUSI.
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179-180 [BaxmrounTensHOE [ToBTOpEHNE TEOPHH O middepeHnpoBaHHbIC Hay4unTest IpUMEHATH 3HAHUS K PEILICHUIO
MOBTOPEHUE Kypca MEePIECHANKYISIPHOCTH IPSMBIX U KNMpbI Bagaqy
reOMETPHH MJIOCKOCTEH, TEOPEMBI O TPex
nepreHauKyspax. Pemenue 3agau
181-184 [[loBTOpenue Pemenune [loBTOpEHME KypCca MaTEMATUKU KMpb1 Hay4uTcs IpUMEHATh 3HaHUSA K PELLICHUIO
3ajay CpeIHEH ILKOJIbI, peleHHe Bajgay
YpaBHEHHIA, HEPABEHCTB, TEKCTOBBIX
3ajgay
185-186 [BaxirounTensHOE [ToBTOpPEHME TEOPUH O middepeHnpoBaHHbIC HayuuTest npuMEHATh 3HAHUSI K PELLIEHUIO
[HOBTOPEHHE Kypca NEepIEHANKYJIIPHOCTH IPSAMBIX U KNMp1 Bajgay
reOMETPHH MJIOCKOCTEH, TEOPEMBI O Tpex
nepreHauKyspax. Pemenue 3agau
187 [loBTOpeHune Pemenue [loBTOpEHME KypCca MaTEMATUKU KMBpb1 Hay4uTcs NpUMEHTh 3HAaHUS K PELLICHUIO
3ajay CpeaHEH ILIKOJIbI, peleHne 3ajgay
YpaBHEHHIA, HEPABEHCTB, TEKCTOBBIX
3ajgau
188-190 [KouTpomnbHOE Kypc 10-11 knaccos, 6a30Bbie middepeHnnpoBaHHbIC [TpumMeHsieT 3HaHUS TEOPHH TPU PEIICHUH
TeCTUpOBaHUE 3a 2 3HaHUA. KNMpEI 3azay
[OJTyTO/T1e O1eHNBAET MOy4YEeHHBIN OTBET,
OCYILIECTBIISIET CAMOKOHTPOJIb
191-192 [BaxnrounTensHOE [ToBTOpEHNE TEOPUHU O ¢ depeHInpOBaHHbIE HayuuTest npuMeEHSATh 3HAHUSI K PELLIEHUIO
MOBTOPEHHE Kypca MEepIEHINKYIIPHOCTH IPSIMBIX U KNMpz1 Bagay
reOMETPHH TIOCKOCTEH, TEOPEMBI O TpeX
nepreHauKynspax. Pemenue 3agau
193-196 |[[ToBTOpenue Pemenne [ToBTOpEHME Kypca MaTeMaTUKH KNMsb1 Hay4uuTcst mpUMEHSITh 3HAHUS K PEIICHUIO
3agay CpeaHEeH IIKOJIbI, peleHre Bagay
YpaBHEHHIA, HEPABEHCTB, TEKCTOBBIX
3ajgau
197-198 [BaxmrounTensHoe [loBTOpEHME TEOPUH O muddepeHnpoBaHHbIe HayuuTces npuMEHATh 3HAHUSI K PELLIEHUIO
[MOBTOPEHUE Kypca MEPIECHANKYIAPHOCTU IPSIMBIX U K Mp1 Bazaqy
reoMeTpHH MJIOCKOCTEH, TEOPEMBI O Tpex
nepneHauKyssipax. Pemenne 3anau
199-202 [[ToBTopenue Pemenue [ToBTOpEHME Kypca MaTEMaTUKH K1MBbI HayuuTes npuMEHATh 3HAHUSI K PELLIEHUIO

3ajau

CpEHEN LIKOJIbI, PEIICHUE
YPaBHEHU I, HEPABEHCTB, TEKCTOBBIX

3agad

Bazgaqy
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203-204

SaKITIIOYATEILHOE
MOBTOPEHHUE Kypca
reOMETpUU

[loBTOpEHME TEOPUH O
MEPIECHIUKYJIAPHOCTH IPAMBIX U
[JIOCKOCTEM, TEOPEMBI O TPEX

neprneHauKyispax. Penienue 3agau

middepeHnpoBaHHbIC
KIMsI

Hay4unTest IpUMEHATH 3HAHUS K PEILICHUIO
3ajgad
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Kpurepuu u HOpMbI OLIEeHKH 3HAHUI, YMEHUI ¥ HABBIKOB 00y4YAKOIIMXCS 110 MaTeMaTHKe.
OueHnBaHmne TECTOBBIX 3a1aHUM

KadecTBo ocBOCHUS YPOBEHB YCIIEITHOCTH OTtMeTKa 1Mo S5-0ayTbHON
[IPOTPaMMBI TIKasne

[90-100 % BBICOKHIA «5»

|66-89 % MTOBBIIICHHBIN «4»

[20-65 % 0a30BbIil «3»

Menblie 50 % HIKE 0a30BOrO «2»

Onenka nucbMeHHBIX KOHTPOJIbHBIX paﬁoT Oﬁy‘lalOIIII/IXCH mo MaTeMaTHKeE.

OTBeT OLIeHUBAETCSA OTMETKOM «5», eCJIn:

paboTa BHITIOJIHEHA MTOJTHOCTHIO;

B JIOTHYECKUX PACCYKACHUSIX U 000CHOBAHUM PEIICHUS HET MPOOEJIOB U OLINOOK;

B PEIICHUH HET MaTeMaTHICCKUX OITMOOK (BO3MOJYKHA OJTHA HETOYHOCTH, OITUCKA, KOTOPasHE SBIISICTCS
CJIEICTBHEM HE3HAHMS WM HETIOHUMAaHUS YYeOHOTO MaTepuaa).

OTtMmeTKa «4» CTaBUTCS B CIEAYIONINX CIyYasiX:

paboTa BBINOIHEHA OIHOCTHIO, HO 0OOCHOBAHUS IIAr0B PEIICHUs HEIOCTATOYHBI (€CJIM YMEHUE
000CHOBBIBATh PACCYKICHUS HE SBIISIIOCH CIIEIUATBHBIM 00BbEKTOM IIPOBEPKH);

JIOTTYIIICHBI OJTHA ONIMOKA WK €CTh JIBa — TPU HEIOYETA B BHIKJIAJIKAX, PUCYHKAX, YePTEkKAX UITH
rpadukax (ecim 3TH BHJIBI pabOT HE SABJISIIUCH CIEIHUATbHBIM 00BEKTOM IPOBEPKH ).

OtMeTka «3» CTaBUTCS, €CIIHU:

JOTIYIIeHO Oosiee 0IHOM omHMOKHM Uiu 0oJiee ABYX — TPEX HEJOYETOB B BHIKJIA/IKAX, UEPTEKAX UITU
rpadukax, Ho oOyJaromuiics 001aaaeT o0A3aTeIbHBIMU YMEHUSIMH 110 IPOBEPSIEMON TEME.
OTMeTKa «2» CTaBUTCS, €CIIH:

JIOTTYIIIEHBI CYIIIECTBEHHbBIE OMMOKH, MTOKa3aBIIKUe, YTO 00yJaromuicsa He 001aiaeT 00s13aTeIbHBIMU
YMEHHSIMH 10 JaHHOH TeMe B TIOJTHOM Mepe.

YuuTenp MOKET MOBBICUTh OTMETKY 332 OPUTMHAJIBHBIA OTBET HAa BOIPOC WJIM OPUTHHAIBHOE PELIEHUE
3a/1a4M, KOTOpPbIE CBUJIETENBCTBYIOT O BBICOKOM MAaTEMaTHYECKOM Pa3BUTUN 00y4arolIerocs; 3a
peleHue 6oee CIOKHON 3aJjauu UM OTBET Ha 0oJiee CI0XKHBIN BOIPOC, MPEI0KEHHbIE
o0yuaromemMycs JOIOIHUTENBHO 110CIIE BHIIIOTHEHUS UM KAMX-TTH60 JIPYTUX 3aaHuiH.

OueHKa VCMIHbIX ONneentoé oﬁzltalomuxcn nomuwamemamukKe

OTBeT o1leHMBAETCSI OTMETKOM «5», ecir 00yJaroIuiics:

MOJTHO PACKPBLI COiepKaHUe MaTepraia B 00beMe, IPeIyCMOTPEHHOM ITPOrpaMMOi U yUeOHUKOM;
W3JI0KHWIT MaTepHall TPaMOTHBIM S3bIKOM, TOYHO MCIIOJIb3YSI MATEMATHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY, B OIPEJEIEHHON JJOTHYECKOM MOCIEA0BATEIBbHOCTH;

MPaBUJILHO BBITIOJHWI PUCYHKH, YEPTEKHU, TPa(UKH, COMMYTCTBYIOIINE OTBETY;

MOKa3aJl yMEHHE WLIFOCTPUPOBATH TEOPUIO KOHKPETHBIMU ITPUMEPAMH, TPUMEHSITH €€ B HOBOU
CUTYallM¥ TIPYU BBITTOJIHEHUN MPAKTUYECKOTO 3a/IaHUS;

MPOJIEMOHCTPHUPOBAIT 3HAHKE TEOPUH paHee U3yUYEHHBIX COMYTCTBYIONINX TeM, C(HOPMHUPOBAHHOCTH U
YCTOMYMBOCTh MUCITOJIB3YEMBIX TP OTBETE YMEHUHN U HABBIKOB;

OTBEYa CaMOCTOSTEIHHO, 0€3 HABOSIINX BOMPOCOB YUUTENsI BO3SMOXHBI OJIHA — IBE HETOYHOCTH TPU
OCBEILIEHUE BTOPOCTENEHHBIX BOIPOCOB WUJIM B BBIKJIAJIKaX, KOTOPbIE YYEHUK JIETKO UCIIPABUII ITOCIIE
3aMEUYaHMs YUUTEIS.



OTBeT OLIEHUBAETCA OTMETKOM «4», €ClIl YIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY

«5», HO TIpY 3TOM UMEET OJIMH U3 HEAOCTATKOB!

B U3JI0)KEHUU JIOIYIIEHbI HEOOJIbIINE IPOOEbI, HE MCKAa3UBILEE MAaTEMAaTUYECKOE COIEP)KaHUE OTBETA;
JIOITYIIEHBI OJIMH — JIBA HEJ0YETa MPU OCBEIIEHUH OCHOBHOTO COJICPKAHUS OTBETA, UCIPABJICHHBIC
1I0CJIE 3aMEYaHus YUUTEIs;

JOIyIIEHBI OMIMOKa MK 0oJiee IBYX HEJOUYETOB  IIPH OCBELICHUH BTOPOCTETIEHHBIX BOIIPOCOB MIIN B
BBIKJIJIKaX, JIETKO UCIIPABJIEHHBIE MOCJIE 3aMEUaHUs YUUTEIIS.

OtMmeTKa «3» CTaBUTCS B CIIEAYIONIUX CIIydasx:

HETIOJIHO PAaCKpPBITO COAEpIKaHUE MaTepuaa (coepkaHue N3JI0KEeHO pparMeHTapHo, He BCeraa
HI0CJIEI0BATENBHO), HO IIOKA3aHO 001ee MOHUMaHKE BOIPOca U MPOJEMOHCTPUPOBAHBI YMEHHUS,
JOCTaTOYHBIC U1l YCBOCHUS ITPOTPAMMHOT0 MaTepuaiia (onpeaeneHsl « TpeboBaHUsIMH K
MaTeMaTHYeCKOM MOJrOTOBKE 00yUarOIIMXCs» B HACTOSALIEH ITporpaMme 1o MaTeMaTHKe);

UMEITUCH 3aTPYJHEHHUS WU JOMYIICHBI OIIMOKH B ONPEACICHUN MaTeMaTHUECKOW TEPMUHOIOTHH,
yepTerkax, BhIKJIAJAKaX, UCIIPABICHHbIE [10CIE HECKOJIIBKUX HABOASAIIMX BOIPOCOB YUUTEIS;
00yJaromuics He CIPaBUIICS C IPUMEHEHUEM TEOPHH B HOBOM CUTYallMH MPH BHITIOJTHEHUT
IPAaKTUYECKOI'0 33/1aHUs, HO BBIIIOJIHUII 3a/1aHUs 0053aTeIbHOI0 YPOBHS CJIOKHOCTH I10 IaHHOHU TeMe;
IIPY JOCTATOYHOM 3HAHUH TEOPETUYECKOTO MaTepHaja BhISIBICHA HEJOCTATOYHAsI CPOPMHUPOBAHHOCTH
OCHOBHBIX YMEHUH 1 HAaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIECIYIOIINX CITy4asx:

HE PacKpbITO OCHOBHOE COJIepyKaHUe yueOHOro MaTepuaia,;

00Hapy»XEHO HEe3HAaHNE YYEHUKOM Oouibliel uiu HanOoJiee BaXKHON 4acTu yueOHOro MaTepuaa,
JIOIYILIEHbl OUIMOKU B OIIPEEICHUH TOHATHUH, IPU UCTIOIb30BaHUN MAaTEMATHYECKOI TEPMUHOJIOTUH, B
pUCYHKaX, 4epTexax Wiu rpadukax, B BEIKIAIKaX, KOTOPbIE HE UCIIPABICHBI TIOCIIE HECKOIBKUX
HaBOJAIIUX BOIPOCOB YUUTEIS.

Oomas kaaccnpuranus oMuOOK

[Tpu ouileHKe 3HaHMH, YMEHHMI U HABBIKOB 00YYAIOLIMXCS CelyeT YUYUThIBATh Bce OUIMOKHU (TpyOble U
HEerpyOble) U HEJOUYETHI.

I'pyObIMu cuuTaOTCS OIMOKH:

HE3HaHUE OIPEEIICHNUS] OCHOBHBIX IIOHATHM, 3aKOHOB, PABWJI, OCHOBHBIX IOJIOKEHUI TEOPUH,
He3HaHHue (GopMyJ1, OOIIETTPUHATHIX CHMBOJIOB 0003HAYEHUH BEIMYMH, €AUHHIL UX U3- MEPEHMUS;
HE3HaHUE HAMMEHOBAHUM €IUHULl U3MEPEHNS;

HEYMEHUE BBIICINUTE B OTBETE IVIABHOE;

HEyMEHUE IPUMEHSATh 3HAHUS, AITOPUTMBI JJIs pELICHUS 3a/1a4;

HEYMEHHeE JIeNlaTh BHIBOIbI U 0000IIEHMS;

HEYMEHHE YUTATh U CTPOUTH IPaQUKH;

HEYMEHHE MOJIb30BaThCsl NIEPBOMCTOUHUKAMH, YUEOHUKOM U CIIPaBOUYHUKAMH;

IOTEPsI KOPHSI WJIM COXPAHEHUE ITOCTOPOHHETO KOPHS;

oTOpacsiBaHue 0€3 0OBSICHEHUH OTHOTO U3 HUX;

paBHO3HAYHbIE UM OIIMOKH;

BBIYUCIUTENbHbIE OIIMOKHU, €CTM OHU HE SBIISIOTCS OMUCKOM;

JIOTUYECKHE OMIMOKH.

K Herpy0ObIM ommméKam ciiefyeT OTHECTH:

HETOYHOCTb (DOPMYJIMPOBOK, OIIPECICHUN, TOHATUH, TEOPUIi, BbI3BaHHAs! HEMOJIHOTOM oXBaTa
OCHOBHBIX IIPU3HAKOB OIPEAECIIIEMOrO IIOHATHS WX 3aMEHOU OHOTO - IBYX U3 OTUX IIPU3HAKOB
BTOPOCTEIICHHBIMU;

HETOYHOCTb Ipaduka;

HEpalMOHAIBHBIN METO/1 PellIeHuUs 3aJa4ul WM HEJOCTaTOYHO NMPOIyMaHHbIN TUIaH OTBe- Ta (HapylleHue
JIOTHKH, TIOJMEHA OTAEIBbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);

HEepalMOHAIbHBIE METO/IbI pabOThI CO CIIPABOYHOM U IPYyroi JIUTEpaTypoi;

HEYMEHHE pelaTh 3aauu, BHIIOIHATH 3aJaHus B 00IIeM BHUJIE.

Henouyeramm sBisrOTCS:

HepalOHAIbHbIE TIPUEMbl BBIYUCICHUN U PE0Opa30BaHUA;

HeOpeKHOE BBIMOJIHEHHE 3aMKCcel, UepTexkel, cxeM, rpaQuKoB.



Y4eOHO-MeTOoAMYECKOE 00ecTiedeHne00Pa30BaTe/ILHOI0 NPoIecca

Maremaruka: anredpa ¥ Hadyaia MaTeMaTHYEeCKOTO aHAIN3a, FreoMeTpus. AnreOpa U Havaa
MaTeMarndeckoro ananuza. 10 kimacc. YueOHuk aiis 001meo0pa3oBaTeIbHBIX OpraHu3anuii(0a30BbIid U
yray6nennsiit yposan). B 24. U.1 / A.T'. Mopnkosuy, I[1.B. CemeHoB.- 7-¢ uzj., crep.- M.: MHeMo3uHa,
2019-455c.: un.

Marematuka: anrebpa 1 Hayajga MaTeMaTUYeCKOro aHalln3a, reoMeTpust. Anredpa 1 Havyaja
MateMarndeckoro ananuza. 10 kimacc. YueOHuk a1 001meo0pa3oBaTesIbHBIX OpraHu3anui(0a30BbIid U
yriyosieHHbld ypoBHH). B 24, Y.2 / A.I'. Mopakosuy, I1.B. CemeHoB.- 7-¢ usn., crep.- M.: MHemMo3uHa,
2019-351c.: un.

Maremaruka: anreOpa 1 Hayajla MaTEeMaTHYECKOI0 aHAJIM3a, reoMeTpus. AnreOpa U Havasa
MaTteMaTHueckoro aHanmsa. 11 kmacc. YueOHuk uist 001ieoopa3zoBaTenbHbIX OpraHu3anuii(6a3oBblil u
yriyosieHHblid ypoBaH). B 24, Y.1 / A.I'. Mopakosuy, I1.B. CemeHoB.- 7-¢ usn., crep.- M.: MHemMo3uHa,
2019-319c.: umn.

Maremaruka: anreOpa 1 Hayajla MaTEeMaTHYECKOT0 aHAJIM3a, reoMeTpusi. AnreOpa U Havasa
MaTteMaTHueckoro aHanmsa. 11 kmacc. YueOHuk it 001ieoopa3zoBaTenbHbIX OpraHu3anuii(6a3oBblil u
yriyosieHHblid ypoBHH). B 24, Y.2 / A.I'. Mopakosuy, I1.B. CemeHos.- 7-¢ usn., crep.- M.: MHemMo3uHa,
2019-264c.: un.

Matemaruka: anrebpa U Hayalla MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus. 10-

11 kmaccer: yue0. as obmeoopazosar. Opranusanuii: 6a3oBeiii U yriayo. Yposuu/ JI.C.AtanacsH u
ap.).- 6-e uzn.- M.: TIpocsemenue, 2019.- 255c¢. un.- (MI'Y — mkone).- ISBN 978-5-09-069782-8/
Hynaunea FO.I1. Kontponsasie paboTsl o Kypey anredpsr, 10-11 (mox pen. A.I'. Mopakosuya);
Axnexcanaposa JI.A. CamocrositenbHbie padoThl (YTiIyOneHHbINH ypoBeHs), M. | MHeMo3u1Ha.
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JlonoJiHuTe/IbHAS JuTepaTypa.Jluteparypa 1Jisl yuuTess:
Banasu 3.H. 'eomeTpusi: 3a1aun Ha TOTOBBIX yepTexax st moarotoBku k ['MA u EI'D:7-9 knaccel. —
Pocros v/]l : ®enunkc, 2017.
lopaun P.K. EI'D 2017. Maremaruka. 3anadya C4. I'eomerpus. [lnanumerpust / Ilox pea.A.JI. CemeHnoBa
u U.B. Amenko. — M.:

Junaktudeckue MaTepuansl. Anrebpa u Hayana MaTeMaTHdeckoro ananusa. 10 k.
M.U.11la6ynuH, A.I1.Epmoa. M.: Maemo3uHa,2018r.
Tectel. AnreOpa u Hauana ananuza, 10-11 xn. [LU.AnteiHOB. YuebHO-MeTonmueckoenocooue. M.:
Hpoda, 2017T.

Hunaktuueckue Marepuaibl o ainredpe U Havdaiam aHanu3a s 11 kmacca. b.I'.3uB,
B.A.T'onpanu.- CII0.: «YePo-na-Hesey, 2018

Junaktuueckue marepuaiibl. AnreOpa U Hayajla MaTeMaTH4ecKoro aHanusa. 11 ki
M.N.1Ha6ynuH, A.I1.LEpmosa. M.: Maemo3una,2018r.

JunakTrdeckue mMaTepuanbl mo anredpe u Havanam ananusa aius 10 kmacca. b.I'.3us,
B.A.T'onpanu.- CII0.: «YePo-na-Hesey, 2018
Temartuueckue TecThl A1 MoarotroBku Kk EI'D mo martematnke. @.M. Jlbicenko. @enunkc,PocToB-Ha-
Hony, 2019 r.

Jlureparypa ajis1 yYaluuxcsi:

lopaun P.K. EI'D 2021. Matemaruka. 3agaua C4. 'eomerpus. [Tnanumerpus / [ox pen.A.JI. CemenoBa
u U.B. Slmenko. — M.: MIJTHMO 2020.

b.I'. 3uB u np. 3anaun no reomerpun: [locodbue mst yuamuxest 7 — 11 kimaccos 00111e00- pa3oBar.
yupexxaenuii / B.I'. 3uB, B.M. Meiinep, A.I'. Bapxanckuii. — 3-¢ u3a. — M.: [Ipo-cBerienwue, 2016.
[Tnanumerpus. CBoiicTBa miomaae B 3a1a4ax (C OTBETaMH U PEILICHUSMH ): TOCOOUE ISl ydaluXxcs
obmreoOpaszoBarenbHbIX yupexaenuid/ coct. FO.B. llapamnos. — Mo3bips: 000 U] «benbiit Betepy,
2018.

3anaun o anredpe u Hayanam aHanuza: [locobue ans yyammxcs 10-11 xi. obuieoOpa- 30Bat.
yupexenuit /C.M. Caaksn, A.M. I'onbaman, J1.B. Jlennco.— M.: Ilpocseme-nue, 2017.
Matemaruka. [loBeimennsiii ypoens EI'9-2019 (C1, C3). TemaTuueckue TecThl. Y paB- HEHUS,
HepaBeHCTBa, cucteMbl / o penakitueit @.D. JIsicenko, C.1O. Kynadyxosa. — PoctoB-na-JloHy:
Jlernon-M, 2019.

EI'D 2012. Matemaruka. Craem 6e3 mpoonem! / I'.B. Jlopodees, E.A. Cenora, C.A.Illecrakos, C.B.
ITuennnanes. — M: Dkemo, 2018.
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