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IHosicHUTEABLHAA 3AIIMCKA

Pabouass mporpamma 1o y4eOHOMY MPEAMETY« MaTeMaTuka» (yenyOieHHbuill YPO8eHb)
pa3paboTaHa B COOTBETCTBHH C HOPMATHBHBIMU aKTaMHU:
- @®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepaunn»
(c mocneayrmuMi N3MEHEHHSIMHU );
- ITpukaz MwunoOprayku Poccuu ot 17.05.2012 Ne 413 «OO6 yrBepxkacHUH (enepabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAapTa cpenHero oOmero oOpasoBaHms» (C
MOCJEAYIOUMMU U3MEHEHUSIMH B pell. oT 29.06.2017 Ne 613) — nanee ®I'OC COO;
- Konuernus pa3BuTusi MaremMaruaeckoro oopa3zoBanus B Poccuiickoit denepanuu, yrBepxKacHa
pacniopsbkenuem [pasutensctBa PO ot 24.12.2013 Ne 2506-p;
- IIpukaz MunucrepctBa npocseuienusi Poccuiickoit ®enepaunn ot 28.12.2018 Ne 345 «O
denepalbHOM TepeUHe YYeOHUKOB, PEKOMEHIYEMBIX K WCIOJIB30BAHUIO TIPU peaTn3aiiuu
MMEIOIUX TOCYAaPCTBEHHYIO aKKPEAUTAIINIO 00Pa30BaTEIBHBIX MPOTpaMM HavaIbHOTO OOIIETo,
OCHOBHOTO OOIIIET0, CpeIHEro 00I1Iero 00pa3oBaHus (C MOCIEAYIOIIMMU U3MEHEHUSIMHN);
- Ilpukaz MwunoOpuayku Poccun ot 09.06.2016 Ne 699 «OG6 yTBEepXKIeHUU TEpEUHS
OpraHMW3alfii, OCYIICCTBIIIOMINX BBITYCK YYeOHBIX TOCOOWH, KOTOpPBIE JOMyCKAIOTCS K
WCIOJI30BAHMIO  TIPH  pealW3alliil  WUMEIONIMX  TOCYAApPCTBEHHYIO  aKKPEIWTAIIHIO
00pa3zoBaTeNbHBIX MPOTrpaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIero
00pazoBaHUs»;
- [Ipukaza MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 30 aBrycra 2013 r.
N 1015 "O6 yrBepxkaenuu Ilopsiaka opraHW3alid W OCYIIECTBJICHHS OO0pa3oBaTEIbHOM
JESTETPHOCTH TI0 OCHOBHBIM 00I1€00pa3oBaTeIbHBIM IpOorpaMMaM - 00pa30BaTEIbHBIM
nmporpaMMaM HadaJlbHOTO OOIIET0, OCHOBHOTO OOIIEro W cpefaHero oomero obOpa3zoBanus" (c
MOCJIETYIOUMHU U3MEHEHUSIMU )
- Yue6noro mana MOY «MsikcuHckas mkoJsia» Ha 2022-2023 yu.rox;
- [Iporpamm mo anredpe u reomerpun s 10 — 11 xkmaccoB oO1eo0pa3oBaTeIbHBIX
yupexaeHuit (YMK Mep3isk A. I'., [lononckuii B. b., Pabunosuu E. M., Sxup M. C.)

Jlannast paboyasi mporpaMma OpUEHTHPOBaHA Ha UCIIOJIb30BaHUE YYCOHUKOB:

- AnreOpa 1 Hayasia MaTeMaruyeckoro ananu3za. 10 kiacc, yaeOHUK Ui 00y4aromuxcs
obOpasoBartenbHbIX opranu3anuii/ A.I'. Mepansk, B.b. ITononckuii, M.C. Skup. — M. :Benrtana-
I'pad, 2019.

- ['eometpus. 10 kiacc: yueOHUK 1t 00ydaromuxcs 00pa3oBaTeNbHbIX opranuzanuii/ A.l'.
Mep3insk, B.b. Ilononckuii, M.C. fkup. — M. :Benrana-I'pad, 2019.

- AnreOpa 1 Hayana MaTeMaTu4yeckoro ananusa. 11 kiacc, y4eOHUK 15 00y4JaromuXcs
oOpa3zoBatenbHbIX opranuzanmit/ A.I'. Mepsnsk, B.b. Tlononckuii, M.C. fxup. — M. :Benrana-
I'pad, 2019.

- ['eometpus 11 xnace: yueOHUK A5 oOyyaronuxcs 00pa3oBaTebHbIX opranu3anuil/ A.l.
Mepansk, B.b. [lononckuii, M.C. SIkup. — M. :Benrana-I'pag, 2019.

Vuebnbiii mman OOIl OOO oTBoAMT Ha u3ydeHHE npeaMera «AsreOpa W Hayana
MaTeMaTu4eckoro ananusa. I'eomerpus» B 10-11 kmaccax cpenHeil mikoJibl 6 ydeOHBIX YacoB B
HEJIENI0 B TE€YEHUE KaXKJ0Tro roj1a o0y4yenus, Bcero 408 yacos.

1. Ilnanupyemble pe3yJbTATHI H3yYeHHs] Y4eOHOT0 MpeaMeTa

JINYHOCTHBIE pe3yabTaThI:



1) BociuTaHue pOCCUNCKON IpaskJaHCKOM MAEHTUYHOCTH: TaTPUOTU3MA, YBAKEHUS K
OteuecTBY, 0CO3HAHMSI BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAyKH;

2) hopMupoBaHHE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU ¥ OOIIECTBEHHOM MPAKTUKH;

3) OTBETCTBEHHOE OTHOIIECHUE K O0YYCHHIO, TOTOBHOCTH M CIOCOOHOCTh K CAMOPA3BUTHIO U
caMo00pa30BaHUIO HA MPOTSDKEHUH BCEH KU3HU; CO3HATEIHHOE OTHOIICHUE K HEIIPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIIEUTHON MPO(ECCHOHATBHOM U OOIIECTBEHHOH JIEATETLHOCTH;
4) oco3HaHHBIN BRIOOp OyayIIel MpodecCHOHATBHON IEeATEIPHOCTH Ha 0a3e OPUESHTHPOBAHUS B
Mupe npodeccuit 1 mpohecCHOHATBHBIX MPEANOYTEHHI; OTHOIIEHUE K MPO(HEeCCHOHATEHON
JEATETbHOCTH KaK K BOBMOYKHOCTH YYaCTHsI B PEIICHUHN JIMYHBIX, OOIECTBEHHBIX,
rOCyJapCTBEHHBIX M OOIIEHAIIMOHATIBHBIX TP0o0OJIeM; (POpMUPOBAHHE YBAKHUTEIHLHOTO
OTHOIIECHHUS K TPYAY, Pa3BUTHE OIBITA y4aCTHUsI B COLIMAIBHO 3HAYMMOM TPYIIE;

5) yMeHune KOHTPOJIMPOBaTh, OLIEHUBATh U aHAIM3UPOBATh MPOLECC U PE3YIbTAT YUeOHOU U
MaTeMaTHYECKON AeSITEeIbHOCTH;

6) yMeHue yIpaBisIiTh CBOEH O3HABATENILHOM 1€ TEIbHOCTBIO;

7) yMeHue B3aMOJIEICTBOBATh C OJTHOKIACCHUKAMH, JETbMH MJIA/ILIEr0 BO3pacTa U B3pOCIbIMU
B 00pa3oBaTeIbHOM, 001IECTBEHHO-TIOJIE3HOH, YIeOHO-UCCIe0BATENHCKOM, MPOEKTHON

U IPYTUX BHJAX JESITEIbHOCTH,

8) KpUTUYHOCTH MBIIIJICHUS, THUITUATUBA, HAXOTYMBOCTh, AKTUBHOCTD TIPH PEIICHUN
MaTeMaTHYeCKUX 3a/1a4.

MertanpeaMeTHbIe pe3yJbTaThl:

1) yMeHHe caMOCTOSTENBHO ONPEAETATh €N CBOECH eI TeIbHOCTH, CTaBUTh U (POPMYIHPOBATh
Tt ce0st HOBBIC 3a/1a4U B yuéoe;

2) yMEHHE COOTHOCUTH CBOU JIEUCTBUSA C TUIAHUPYEMBIMH PE3yIbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEH JEATEIbHOCTU B MPOLIECCE TOCTHKEHUS PE3yNIbTaTa, ONpPeaeisTh CIIOCOOBI
JEHUCTBUM B paMKaXx MPEJIOKEHHBIX YCIOBHI M TPeOOBaHUH, KOPPEKTUPOBATh CBOU JICHCTBHS B
COOTBETCTBUU C U3MEHSIIOLICHUCS CUTYyaIuEH;

3) yMeHHe caMOCTOSITEIbHO MPUHUMATh PEIIeHHs], TPOBOAUTH aHAIHN3 CBOEH JESITEIbHOCTH,
MPUMEHSTH pPa3IU4HbIEe METObI TIO3HAHUS,

4) BrajieHre HaBbIKaMU TIO3HABATENBbHOM, yUeOHO-HCCIIeI0OBATEIbCKON U MPOEKTHOM
NesITeNIbHOCTH;

5) bopMupoBaHre NOHATUIHOTO amnmapara, yMEHUs co3/aBaTh 0000IICHHs, yCTaHABINBATh
aHaJIOTUH, KJIaCCU(PUIIMPOBATh, CAMOCTOSATEIBHO BHIOMPATH OCHOBAHUS U KPUTEPUU TS
KJaccuukanuu;

6) yMeHHe ycTaHABJIMBATh NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PaCCyKICHHE,
YMO3aK/II04YeHre (MHAYKTUBHOE, TEAYKTUBHOE U [0 AHAJIOTUH) U JIeNIaTh BBIBO/IBI,

7) hbopMupoBaHHE KOMIIETEHTHOCTH B 00JIACTH HCIIOIb30BaHUIHMH(POPMAIIIOHHO -
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

8) yMeHue BUAECTh MaTEMaTHUYECKYIO 33/1auy B KOHTEKCTE MPOOIEMHOM CUTYallUU B IPYTUX
JTUCHUIUTNHAX, B OKPYKAIOIICHKU3HH,

9) yMeHHe caMOCTOSITEIbHO OCYIIECTBIIATh MMOUCK B PA3IMYHBIXUCTOYHHUKAX, OTOOD, aHATIU3,
cHCTEeMaTH3alMIO U KJIacCU(pHKaLNI0 HH(POpMALUY, HEOOXOJUMOH Ul peleHus
MaTeMaTHYeCKUX MpoOieM, MPEACTaBIATh € B MOHATHOU (hopme;

MPUHUMATD PEIICHUE B YCIOBUSIX HEMOTHOW WM N30BITOYHOMN, TOYHOHN HIIM BEPOATHOCTHOM
nH(pOpPMAaLIUK; KPUTHUECKH OIIEHUBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO, TOTY4aeMyI0 U3
Pa3IMYHBIX UCTOYHHUKOB;

10) ymeHHe HCTOIB30BaTh MATEMAaTUYECKUE CPEACTBA HAMISIIHOCTH (TpaduKu, TaOIHIIBI, CXEMBI
U Ap.) JUTsl WIUTFOCTPAIlMU, UHTEPIPETAIluH, apTyMEHTAIIUH;

11) ymeHue BBIIBUTATh TUTIOTE3BI TIPU PEIICHUH 33/1a4H, TIOHUMATh HEOOXOIUMOCTh UX
IIPOBEPKH;

12) noHMMaHue CYIIHOCTH AITOPUTMHUYECKUX MPEANUCAHUNN YMEHUE AeCTBOBATh

B COOTBETCTBUU C MPEIJIOKEHHBIM aJITOPUTMOM.



IIpenmeTHble pe3yabTaThl:

1) oco3HaHMe 3HaUEHUSI MAaTEMATUKHU Ul TIOBCEHEBHOM )KM3HU YEJIOBEKA,

2) mpeacTaBIeHUE O MATEMaTHUECKOM HayKe Kak cepe MaTeMaTHUECKON eI TeIbHOCTH, 00
JTanax €€ pa3BUTHs, O €E3HAUMMOCTH Ul Pa3BUTUS IUBUIN3ALUMY;

3) yMeHUe ONMChIBATh SIBJICHUS PEAlbHOIO MUpPA HA MATEMATUYECKOM SI3BbIKE; IIPEICTABICHUE O
MaTeMaTHYECKUX MOHATUAX U MATEMAaTHUYECKUX MOJIENIAX KaK O BayKHEHIIeM HHCTPYMEHTapUH,
IIO3BOJISIFOIIIEM OIMCHIBATh M U3y4aTh PAa3HBICIIPOLIECCHI U SIBICHNUS;

4) npexacraBiaeHUe 00 OCHOBHBIX MOHATHX, UAEIX U METOAAXalIreOpbl 1 MAaTEMaTUYECKOTO
aHaIMN3a;

5) nmpencTaBieHHE O MPOLIECCaX U ABJICHUSAX, UMEIOLINX BEPOSITHOCTHBIN XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIXB pealbHOM MUpE, 00 OCHOBHBIX MOHATHAX 3JIEMEHTAPHOU
TEOPHUU BEPOSITHOCTEW; YMEHHE HAaXOUTh U OIICHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHII B
MPOCTENIINX MPAKTUYECKUX CUTYaLUsIX U OCHOBHBIE XapaKTEPUCTUKU CIydalHbIX

BEJIMYMH;

6) BIajieHHE METOJaMH JI0Ka3aTeIbCTB U aJITOPUTMOB PEIICHUS]; YMEHHE UX IPUMEHSTH,
MIPOBOJUTH JI0KA3aTEIbHBIEPACCYKICHUS B XOJ€ PEIICHNUs 3a/1a4;

7) mpakTUYECKH 3HAUMMble MaTEMaTUYECKHE YMEHHS U HaBBbIKH, CIOCOOHOCTh X MPUMEHEHHS K
PELICHNI0 MaTEMaTHYECKMX U HEMaTeMaTHYeCKUX 3aJa4, pe/lrnoJiaratoine yMeHue:

* BBIMIOJIHATH BBIUMCIICHUS C IEMCTBUTENLHBIMU U KOMIUIEKCHBIMU YHCIIAMH;

* pemaTth panroHalbHbIE, UPPALMOHANIbHBIE, TOKa3aTeNbHbIE,CTETIEHHbIE HTPUTOHOMETPUYECKHE
YpaBHEHHUS, HEPABEHCTBA, CUCTEMbI YPaBHEHUI 1 HEPABEHCTB;

* pemaTh TeKCTOBBIE 3aJa4l apU(PMETHUECKUM CIIOCOOOM, CIIOMOIIIBIO COCTABJICHUS U PELICHUS
YpaBHEHUH, CHCTEMYpPAaBHEHU U HEPABEHCTB;

* HCIOJIb30BATh AITCOPANYECKUN «A3BIK» [UI OIMCAHUAIPEIMETOB OKPYXKAIOLIET0 MUpa U
CO3/IaHUS COOTBETCTBYIOIIUX MAaTEMAaTUUYECKUX MOJIETIEH;

* BBITIOJIHATH TOXKIECTBEHHbIE TPE0OPa30BaHuUs pallMOHAIBHBIX, HPPALIMOHAIBHBIX,
[0Ka3aTeIbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX BbIPAXKEHUM;

* BBITIOJIHATH ONEPALUH HaJ MHOXKECTBAMU;

* UCCIIeI0BaTh (PYHKIMH C HOMOIBIO IPOU3BOIHOM M CTPOUTHUX IpauKu;

* BBIYUCIIATH IUIOMAAN GUTYp U OOBEMBI TEJl C IOMOILBIOONPEAETIEHHOTO HHTETpala;

* [IPOBOJIUTH BHIYUCIICHUE CTATUCTUYECKUX XapaKTEPUCTHUK,BBIIOIHATh IPUOIMKEHHBIE
BBIUNCIICHUS;

* peraTb KOMOMHATOPHBIE 3a/1a4H.

8) Bi1aZieHNe HaBBIKAMU UCIIOJIb30BAHUS KOMIIBIOTEPHBIX MPOTrPAMM IIPU PEIIEHUH
MaTeMaTUYeCKUX 3ajay.

10 kiace
1.IloBTOpEHUE U paclIMpeHue CBeeHU 0 QYHKIHMU

Buinycxknux nayyumces:
® I[IOHHMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C IIOHSITUEM MHOKECTBA;
e BBHIIIOJIHATH ONEpalUd HaI MHOXECTBAMM, YCTAHABIMBATHL B3aUMHO OJHO3HAYHOE
COOTBETCTBHE MEXKY MHOXKECTBAMU

Bbll’lyCKHMK noxydyum 603MONCHOCMDb.!

® Da3BUTh NPEJCTABICHHE 3HAYCHUE MATCMATHYCCKOW HAyKd JIJIs pEIIeHUsS 3ajad,
BO3HUKAIOIIMX B TEOPUHM M MPAKTUKE; IIUPOTY M OrPAaHUYECHHOCTh MPUMEHEHHS
MaTeMaTUYEeCKAX METOJIOB K aHAJM3y U UCCIIEOBAHHIO MPOLIECCOB U SBJICHUHN B TIPUPOJIC
H OOIIECTBE;



pPa3BUTh IIPEACTABICHUE O 3HAYCHUE IPAKTUKM M BOIPOCOB, BO3HHUKAIOUIUX B CAMOWU
MaTeMaTuke, st OpMUPOBAHUS U Pa3BUTUSI MATEMaTUYECKON HAYKH;

OCBOUTHh HJIEM DPACHIMPEHHUS YHUCIOBBIX MHOXECTB KaK CIOco0a IOCTPOCHHS HOBOTO
MAaTeMaTUYECKOro ammapara Juisl pelleHus NPaKTUYeCKHUX 3aJad Y BHYTPEHHHUX 3aJad
MAaTE€MAaTHKH;

pa3BUTh METOAbI U PE3YIbTATHI AIreOpbl 1 MAaTEMATUYECKOT0 aHaln3a JUIsl OCTPOEHUS
MO/IEJIEN pEaIbHBIX IIPOLIECCOB M CUTYALUH.

2.CrenenHas GyHKIUsA

BblnyCKHuK HAy4umcs.:

OTIMCHIBATh TIOHSATHUS: CTENEHHAas (YHKIHUS C HATypaJbHBIM TOKa3aTelieM, CTEeTeHHAas
GyHKIUS ¢ LEeTBIM ToKa3arenieM, (QyHKIUs KOPEHb N-i CTETIeHH, CTETIEHHON (YHKIIUU C
palMOHANBHBIM MTOKA3aTEINIEM;

JaBaTh OMpEAeNIeHUs KOPHS N- CTeneHu, apu(MeTH4YecKoro KOpHS n-il CTENeHH,
CTEIIEHW C pPalMOHAJIBHBIM IIOKA3aTeJIeM, PAaBHOCWIbHBIX YpPAaBHEHHH, YpaBHEHUS
CJIEACTBUSI, PABHOCUJILHBIX HEPABEHCTB, HEPABEHCTBA CJIC/ICTBUS;

MOHMMAaTh W JIOKa3blBaTh TEOPEMbI: O CBOMCTBaX KOPHA N-W CTENEHH, O CBOMCTBAaX
CTENEHW C PpAIMOHAIBHBIM TIOKa3aTeJeM, O PaBHOCWIBHBIX MPEoOpa30BaHUAX
HMPpAIMOHAIBHBIX YpaBHEHUH, O PaBHOCHIIBHBIX NPEOOPa30BaHUAX HPPAIMOHATBHBIX
HEpPaBEHCTB.

Bbll’lyCKHuK noJiyvyum 603MOHCHOCMDb.!

[IpuMeHsTh U3y4eHHbIE ONpeAeTICHUS, TEOPEMBI U (POPMYIIBI K PEILICHHUIO 3a/1a4.

3. Tpuronomerpuyeckue PyHKIHH

Buinycknux nayuumes:

MIOHUMATh ONPEIEICHNUs HAauOOJbIIEr0 U HAUMEHbLIEro 3HAaYeHUH (DYHKIMH, YETHOU U
Heu€THON (GYHKIMN, 00paTUMON (DYHKIIMH, B3aMMHO OOpaTHBIX (PYHKITUH, OTpeIeIcHUs
obnmactu  ompeienceHUs  ypaBHEHUM  (HEpPaBEHCTB), PABHOCHWIBHBIX  YpaBHEHUU
(HepaBeHCTB), ypaBHEHUI-CJIeICTBUN (HEpPAaBEHCTB-CIIECTBUI ), IOCTOPOHHETO KOPHS;
MMOHUMATh TEOPEMBI O CBOMCTBAX rpaKOB YETHBIX U HEYETHBIX (DYHKIUH,

HaXOJUTh HauOoJblllee M HaMMEHbIlee 3HAUeHUs (GYHKIMM HAa MHOXECTBE MO &
rpaduky, uccienoBaTh (GyHKIHIO, 3aJaHHYIO0 POPMYIOii, HAa YETHOCTh, CTPOUTH IPaPUKU
(GyHKIHH, UCTIONB3Ys YETHOCTD MIIM HEYETHOCTD;

MpeoOpa3oBbIBATH TPUTOHOMETPUUYECKUE BBIPAKEHUS HA OCHOBE (DOPMYIN CIIOKEHHS;
dbopmyn npuBeneHusi, GOpMyn IBONHBIX U TOJOBUHHBIX VYIJIOB, (HOPMYT CYMMBI H
pa3HOCTH  cHUHYCOB  (KOCHHYCOB), (GopMyn  mpeoOpa3oBaHUS  MPOU3BEACHUS
TPUTOHOMETPUUYECKUX (PYHKIUI B CyMMY;

MIOHUMATh ONPEETCHUs apKKOCHHYCa, AapKCHUHYyca, apKTaHIeHCa, apKKOTaHIEHca,
CBOMcTBa OOpaTHBIX TPUTOHOMETPUYECKUX (YHKUUH, METOJ pasjoXeHHs Ha
MHOKUTEIH;

HaXO/JUTh 3HAYEHUS OOpaTHBIX TPUTOHOMETPUYECKMX (YHKUMH IS OTIENbHBIX
TaONMYHBIX 3HAUEHUN apryMeHTa

Bbll’lyCKHLlK noydyum 603MONCHOCMDb.!

NPUMCHATE H3YYCHHLBIC OINPCACICHUS, TCOPECMbBI H d)OpMYJ'ILI K PpCHICHUIO 3ada4d, O
CBOMCTBE (I)YHKlllflﬁ, HMCIOUX COU3ZMCPUMBIC IICPUOJBI;



(] paSBI/ITB HpeﬂCTaBHCHI/Ie 3HAUYCHHC MaTeMaTH‘-IeCKOﬁ HaYKI/I JJIS peH_IeHI/ISI 3aaad,
BO3HUKAKOIIINX B TeOpI/II/I nu HpaKTI/IKe; I_HI/IpOTy nu OFpaHI/I‘-IeHHOCTb HpI/IMeHeHI/ISI
MATEMATHUYCCKUX METOI0B K aHaJII/I3y 1 UCCJIICAJOBAHUIO HpOI_[eCCOB nu SIBJIGHI/II;'I B HpI/IpOI[e
# OOIIIECTBE;

(] pa3BI/ITI) Hpe[ICTaBJICHI/IC O 3HAUYCHHC HpaKTI/IKI/I n BOHpOCOB, BO3HUKAKOIIIUX B CaMOfI
MaTeMaTuke, st JOPMUPOBAHUS U PA3BUTUS MATEMATHUECKOW HAYKH.

4. TpuroHoMeTpruyecKue ypaBHeHHsI H HEPABEHCTBA

Buoinycknux naywumcsi:

® JCIOJIb3ysd TOHSTHS apKKOCHHYCA, apKCHUHYCA, apKTAaHT'€HCA, apKKOTAHIEHCA, PEIIaTh
MPOCTEHIINE TPUTOHOMETPUUECKUE YPABHECHHS;

® TIOHMMAaTh CBOMCTBA OOPATHBIX TPUTOHOMETPUUYECKUX (DYHKITHIL;

e crpouth rpaduku (GYHKIUHA Ha OCHOBE TpadUKOB YETHIPEX OCHOBHBIX OOpPATHBIX
TPUTOHOMETPUYECKUX (YHKIUM, yOpOUIaTh BBIPAXKEHUS, COJEpKalue OOpaTHbIC
TPUTOHOMETpUYECKUE (QYHKIINH,

e pemaTh TPUTOHOMETPUUYECKHUE YPaBHEHUSI, CBOJAIINECS K aareOpandecKuM ypaBHEHUSIM,
B YaCTHOCTH periaTh OJHOPOJHBIC TPUTOHOMETPUUYECKHUE YpaBHEHHUS MEPBOM M BTOPOU
CTENEHW, a TakKKe pemaTrh TPUTOHOMETPHUUECKHE YPAaBHEHHS, TPUMEHSS METO
pa3oKeHUsT HA MHOYKHUTEIIH;

e pemaTth NPOCTEHINEe TPUTOHOMETPUIECKHUE HEPABEHCTBA.

Bbll’lyCKHuK noJyvyum 603MONCHOCMb.!

e pemiaTh NPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHU;

® [PUMEHATHU3YYEHHBIE ONPECIICHNUS, TEOPEMBI U POPMYJIBI K PEIICHUIO 33/1a4;

e pa3BUTh I[PEJACTaBICHHE 3HAUYEHHWE MAaTeMAaTUYeCKOM HayKu JUIs pelleHus 3ajad,
BO3ZHMKAIOIINX B TEOPHH U MTPAKTHKE.

S.IIpou3BoaHas u €€ NpUMeHEeHH e
Buinyckuux nayuumes:

® [OHSATHE MPOU3BOAHOM  (PyHKIMH, (QUIUYECKOTO U TEOMETPUYECKOTO0  CMBICIa
MIPOU3BO/IHOM;IPOU3BOAHOM CTENEeHH, KOPHs; npaBuwia nuddepeHIrnpoBaHus;hOpMYIIbI
MPOU3BOJHBIX  AJIEMEHTAapHbIX  (QYHKUWN; ypaBHEHHE  KacaTedbHOM K  Tpaduky
(GYHKIMH; aNrOpPUTM COCTABIICHUSI ypaBHEHUS KacaTelbHOM;
® [OHSTHE CTAlMOHAPHBIX, KPUTUYECKUX TOUEK, TOUEK IKCTPEMYMa;
® [IPUMEHSTH MPOU3BOJAHYIO K UCCIIEOBAHHIO (PYHKIIUIA U IOCTPOCHUIO IpaUKOB.
Buinycknux nonyuum 603modHcHocms.

® [IOHMMAaTbhM JOKa3bIBATBTEOPEMBI: O HENPEPBIBHOCTH U depeHIpyeMoil QyHKINH, O
MpaBUJIaX BBIYMCICHUS MPOU3BOAHOM, O MpHU3HAKEe MOCTOSHCTBA (DYHKLUHU, O MpPU3HAKE
Bo3pacTaHus (yOblBaHMs) (PyHKLMH, O NPU3HAKE TOYKHM MakCUMyma (MHMHUMyMa), O
MPU3HAK BBIMYKJION BBEPX (BHU3) QYHKIUH;

® [IOHMMAaTh NPEJCTABICHHE O NPUMEHEHHMMTE€OMETPUYECKOIO CMBbICTIA MPOU3BOJAHON U
MEXaHU4EeCKUU CMBICIBI TeopeM: Depma, Poms, Jlarpanxka;

® [IPUMEHSATHU3YUYCHHBIE OIpEeNeNIeHUs,, TeOpeMbl U (POpMyJbl K pEIICHUIO 3a/JauBKypce
MaTeMaTUKU ¥ CMEXHBIX TUCIHUILTUHAX.

6.IToBTOpeHue Kypca ajare6pbl 1 HA4YaJ MATEMATHYECKOr0 AaHAJIN3a, FTeOMeTPUH



BblnyCKHuK HAy4umcs.:

® TEPEUYUCIATHU ONMHUCHIBATHOCHOBHBIE MIOHATHS CTEPEOMETPUH;
® TIOHMMATHAKCHOMBI CTEPEOMETPUH. Pa3bsACHATH U MIUTIOCTPUPOBATH aKCHOMBI. CHIOCOOBI
3aJJaHus TUIOCKOCTHU B POCTpaHcTBe. POPMYIMPOBATHH IOKA3bIBATH TEOPEMBI —
CIICICTBUS U3 aKCHOM;
® TIOHMMATb U JIOKA3bIBATh T€OMETPUIECKUE YTBEPIKICHHS,;
® ONHCHIBATH BUJBI MHOTOTPAHHUKOB (MTUPaMUIa, TETPAIIP, MPU3MA, PSIMOYT OJIbHBIH
napaiesienune1, Ky0), a TakKe UX 3JIeMEHTHI (OCHOBaHU, OOKOBBIE TpaHH, p&Opa
OCHOBaHUs1, 00KOBBIC pEOpa);
® BJAJETh FT€OMETPUICCKUMH TOHATHSIMH NIPY PEIICHUH 33/1a4 U TPOBEACHUT
MAaTeMaTHYECKUX PACCYKICHUMN.
Buinycknuk nonyyum 603modcHOCmb.!

® Pa3BUTb BO3MOXHOCTU TCOMECTPUUCCKOTO A3blKa KaK CpCACTBAa OIMCAHHA CBOMCTB
PCAITBHBIX MPEAMCTOB U UX B3AUMHOTI'O PACIIOJIOKCHUA,

® HCIIOJIb30BAaTh YHI/IBepcaJIBHblﬁ XapakTep 3aKOHOB JIOTUKU MATEMATHUYCCKUX
paccy>1<)1eHm‘/'I, HUX IPUMEHUMOCTE B PAa3JIMYHBIX 0071aCTAX YEIOBEYECKON JACATCIIBHOCTH,

® [IPUMCHATH pa3JINYHBIC Tpe6OBaHI/I$I, MNPEABABIACMBIX K JOKAa3aTCJIbCTBAM B MATEMATHKCE,
€CTCCTBCHHBIX, CONUAJIbHO-OKOHOMUYCCKUX U TYMAaHUTAPHBIX HAYKaX, Ha ITPAKTHUKE;

® BO3MOXHOCTH IIOCTPOCHHA MATEMAaTHYCCKHUX Teopnﬁ Ha aKCHOMaTHUYEeCKOM OCHOBE,
3HaUEHUE aKCMOMATUKH JUTSl APYTUX oOacTell 3HaHUS U 7Sl IPAKTUKH.

7.BBelieHMe B CTEPEOMETPHIO

Buvinyckuux nayuumes:

® TIEPEYHCISTH U OMUCHIBATH OCHOBHBIC TIOHSTHS CTEPEOMETPHU;

® TIOHMMAThAKCHOMBI CTEPEOMETPUH. Pa3bsCHATH U HILTFOCTPUPOBATH aKCHOMBI. CIIOCOOBI
3aJJaHus TUIOCKOCTHU B MPOCTpaHcTBe. POPMYIIMPOBAThH M TOKAa3bIBATh TEOPEMBI —
CIIC/ICTBUS U3 aKCHOM;

® TIOHMMATh U JIOKA3bIBaTh TCOMETPUYCCKUE YTBEPIKICHHS,

® ONKCHIBATH BUJBI MHOTOTPAHHUKOB (ITUpaMU/Ia, TETPadIp, MpU3Ma, IPSIMOYTOIbHBIN
napajuiesienumes], Ky0), a TakyKe UX 3JIEMEHThI (OCHOBaHUs, OOKOBBIC IpaHH, péopa
OCHOBaHUs1, O0KOBBIE PEOPaA);

®  BJAJICTh FTCOMETPUYCCKUMHU TOHATHSIMH IIPU PEIICHUH 3a/1a4 U TIPOBEICHUU
MaTeMaTUYECKUX PACCYXICHUMN

Buvinycknux nonyuum 603modcnocms:

® pa3BUTh BO3MOYKHOCTH T'€OMETPHYECKOIO fA3bIKa KaK CpEICTBA OIMCAHHUS CBOWCTB
pEeaJIbHBIX IIPEIMETOB U UX B3aUMHOTO PACIOJIOKEHUS;

® JCIOJIb30BaTh  YHUBEPCAIbHBIM  XapakTep  3aKOHOB  JIOTMKM  MaTeMaTHYECKUX
paccyXJeHUH, UX IPUMEHUMOCTb B Pa3JIMUHBIX 001aCTAX YETOBEUECKON JeITEeNbHOCTH;

® [IPUMEHATh pa3UyHble TPeOOBAHUS, NPEABABIAEMbIX K JI0Ka3aTEIIbCTBAM B MaTeMaTHKe,
€CTECTBEHHBIX, COLIUAIbHO-3)KOHOMUYECKUX U TYMAaHUTAPHBIX HAyKaX, HA IIPAKTHUKE;

® BO3MOXHOCTb IIOCTPOCHHMS MAaTEMaTUYECKUX TEOPUH Ha aAKCUOMATUYECKOM OCHOBE,;
3Ha4eHHEe aKCUOMATHUKH JUI APYrUX 00acTel 3HaHUS U [Vl IPAKTUKU

8.Ilapa/ieIbHOCTH NPSAMBIX U IVIOCKOCTEH
Bbll’lyCKHuK Hay4umcs:

¢ [IOHUMAThb U NOKA3BIBATb TCOMECTPUUCCKUC YTBCPIKIACHUS



CaMOCTOSATENIBHO (DOPMYITHPOBATD OTIPEICIIEHUS] TEOMETPUIECKUX (PUTYD, BBIIBUTATh
THIIOTE3bl O HOBBIX CBOWCTBAX M MPH3HAKaX T€OMETPUUECKUX (PUTYp U 0O0CHOBBIBATH
WM OTIPOBEPraTh UX, 0000I1aTh WM KOHKPETH3UPOBATh PE3YJbTaThl HA HOBBIX KJaccax
¢buryp, IpoBOAUTH B HECTOKHBIX CIIydasiX KiIacCu(UKAUIO GUTYp TI0 pa3THIHBIM
OCHOBAHUSIM;

WCCIIEI0BATh YEPTEXKHU, BKIIOUAsi KOMOMHANN (UTYD, U3BIIEKATh, HHTEPIIPETUPOBATH U
peoOpa3oBhIBaTh HH(OPMAIIHIO, TPEJCTABICHHYIO Ha YepPTEXkKax;

pemaTh 3a/1a41 T€OMETPHUECKOTO COJIEPKAHUS, B TOM YUCIIE B CUTYAIHsIX, KOT/1a
ITOPUTM PELICHHUS HE CIEIYeT SIBHO U3 YCIOBUS, BBITIOIHATH HEOOXOJMMBIE IS
peleHus 3a/1a41 JOTIOJTHUTEIbHBIE TOCTPOCHHS, HCCIIEI0BATH BO3MOKHOCTh
MPUMEHEHHSI TEOpEeM U (POPMYJI ISl pEIICHUS 3a/1a4;

Bbll’lyCKHuK noJyvyum 603MOHCHOCMDb.!

MIPUMEHSTH TEOPEMBI O TTAPATIICIHBHOCTH MPSMBIX U IJIOCKOCTEH B TPOCTPAHCTBE MIPHU
peleHnn 3a/1ay;

YMETh CTPOUTH CEUCHUSI MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM PA3JIMYHBIX METOJIOB, B
TOM YHCJI€ U METOJIa CIIE/IOB;

Pa3BUTh BO3MOYKHOCTH T€OMETPHUYECKOTO SI3bIKa KaK CPEACTBA OTIMCAHUS CBOMCTB
peanbHBIX MPEAMETOB M KX B3aUMHOTO PACTIOIOKEHHUS.

9.1lepneHAMKYJISAPHOCTD NPSAMBIX M IJIOCKOCTEH

BuinyckHuk nayuumcs:

MMOHUMATBOIIPENICICHUS: YIila MEXAY IepeceKalomUMUca TMPSAMBIMH; YIia MeExXIy
CKPEILMBAIOIIUMHUCS MPSMBIMH; MPAMOI, MEPHEHAUKYISIPHON IMIOCKOCTH; yIjia MEXIy
OpsIMOM M IUIOCKOCTBIO; yIJIa MEXIY JABYMS IUIOCKOCTSIMM; THepIeHANKYISIPHBIX
IJIOCKOCTEH; TOYEK, CHMMETPUYHBIX OTHOCUTENBHO TUIOCKOCTH; (UTYp, CUMMETPUYHBIX
OTHOCHUTEIILHO TUIOCKOCTH; PACCTOSHUS OT TOUKHU IO (UTYPBI; PACCTOSHUS OT MPSIMOU J10
napajuleIbHOM el MJIOCKOCTH; PAacCTOSHUST MEXAYy MapaulebHBIMH IUIOCKOCTSIMHU;
o011ero nepreHauKyisipa AByX CKPEIIUBAIOIIUXCS MPSIMBIX;

MOHUMATh U JOKa3bIBaThIPU3HAKH: MEPICHIUKYIIPHOCTH MPAMOM U IJIOCKOCTH,
MEPIEeHIUKYIAPHOCTH IBYX IIOCKOCTEI;

MMOHUMATh U J0Ka3bIBaTbTEOPEMBI: O MEPHEHIUKYJIAPE U HAKIOHHOM, MPOBEIEHHBIX W3
ONHON TOYKM; O TpEX MNEPHEeHIUKYIApax; O IJIOMAAU OPTOrOHAIBHOW IMPOEKIIHH
BBIMTYKIJIOTO MHOTOYTOJIbHUKA

Bbll’lyCKHl/lK NOYHUM 603MOINCHOCMb.

peuaTth 3aAa4u Ha AOKA3aTCJIbCTBO, a TAKIKE BbIUYMCIICHUC: YIJIa MCKAY INPAMBIMHU, YyIJld
MCKIAY HpHMOﬁ N TIIOCKOCTBRO, YIJIa MCKIAY IUIOCKOCTAMH, PACCTOSAHHA OT TOUKH OO
HpﬂMOfI, pacCTosAHUA OT TOYKH OO0 IINIOCKOCTH, PACCTOAHHUA MCKAY CKPCHIMBAIOIIUMUCS
MpsAMBIMHA, PACCTOAHUA MCIKAY TAPAJJICITIBHBIMU TNIOCKOCTAMM, IUIOIIAaAN OpTOFOHaHLHOﬁ
MPOCKIOHU BBIITYKJIIOTO MHOT'OYT'OJIbHUKA,

Pa3sBUTb BO3MOKXHOCTH TI'C€OMCTPHYCCKOI'O0 A3bIKa KaK CpCACTBA OIMCAHUA CBOICTB

PCAIBHBIX MTPEAMCTOB U UX B3AUMHOTO PACIIOJIOKCHUS.

10.MHoOrorpaHHuKu

Bbll’lyCKHLlK Hay4umcs:

ONHCBIBATBIIOHATHUSA: TCOMECTPUICCKOC TCJIO, COCCAHUC I'PAHU MHOTI'OI'pAaHHUKA, MIOCKUM
yrojil MHOIr'OrpaHHuka, I[Byl"paHHBIfI yrojl MHOI'OrpaHHUKa, IUJIOImaab IOBEPXHOCTU



MHOIOTPaHHUKA, JMArOHAJIbHOE  CEYCHUE  IPU3MBI, I[POTUBOJICKAIIME  I'PAaHU
napajuleJenuIe]a, JMaroHaIbHOE CEYEHUE IIPU3MbI M IIMPAMUIbI, YCEUEHHAs IMPAMUJIA;
e [IOHMMAaTBHONPEIECICHUA: MHOTOIPAaHHHKA, BBIITYKJIOTO MHOTOTPaHHUKA, IIPU3MBI, IIPIMOM
IIPU3MBI, IIPAaBUJILHOM IIPU3MBI, NapAJUICIICIIMIIENA, TUPAMUbI, IPABUIBHON ITUPaMUIbL,
MIPAaBUJIBHOTO TETPAdJPA, BBICOTHI IPHU3MBI, BBICOTHI IHUPAMMJBI, BBICOTBI YCEYEHHOU
MUpPaMUbI, ano(eMbl MPaBUIILHON THPAMHU/IBI
Buinycknux nonyuum 603mMox#CHOCMb.

e pemaTh 3a7a4M Ha JOKAa3aTEIbCTBO, a TAKKE BBIYUCIIEHUE: JIEMEHTOB ITPU3MBI U
MUpaMU/Ibl, IJIOLIA11 MOJIHOM U OOKOBOM MOBEPXHOCTH MPU3MBI U THPaAMUIbI;
® BIIAJICTh NOHATHUSIMHU CTEPEOMETPUH: MPU3MA, MTAPATUIEIENHUIIE]I, MUPAMUAA, TETPASP;
L paSBI/ITB BO3MOXHOCTH FCOMGTpH‘I@CKOFO S3bIKA KaK cpez[cnaa OITMCaHUus CBOfICTB
peaNbHBIX MPEAMETOB U UX B3AUMHOTO PACIIOIOKEHUS.
11 kaacc

1. Iloka3zatenbHas u Jorapupmuyeckasi pyHkuuu

Buinycknux nayuumcs:

* IOHUMATh U UCIO0JIb30BaTh (DYHKIIMOHAJIbHBIE MOHATHUS,SA3bIK (TEPMUHBI, CAMBOJIUYECKHE
0003HaYCHHS);

* BBIMIOJIHATH NOCTPOEHUE TpaduKOB (QYHKIIHI C MOMOIIBIOT€OMETPHUECKUX NpeoOpa3zoBaHuil;
* BBIMIOJIHATH NTOCTPOEHUE TPaUKOB TPUTOHOMETPUUECKHUX, TOKA3aTENbHBIX U
Jorapu(pMUUECKUX (PYHKIIHIA;

* HCCIIEJIOBATh CBOMCTBA (DYHKIIHIA;

* IOHUMAaTh (PYHKIMIO KaK Ba)KHEHIIIYI0 MaTEMAaTHYECKYIOMO/IEJb JJIsl ONMCaHMs IPOLIECCOB U
SBJICHUH OKPY’KaIOIIEro MUPa, IPUMEHATh (QYHKIIMOHAIBHBIN S3bIK JJIs1 ONTUCAHUS U
HCCIIEIOBAHUS 3aBUCUMOCTEN MeXAY (PU3MUECKUMHUBETUYNHAMM.

Buinycknux nonyuum 6o3moorcnocms:

* IPOBOJIUTH UCCIIEJOBAHNUS, CBA3aHHbIE C U3YYEHUEMCBOMCTB (DYHKIIMH, B TOM YHCIIE C
HCIOJIb30BAHUEM KOMIIBIOTEPA;

* HCIOJIb30BaTh (PYHKLIMOHAJIBHBIE NPEICTABIECHUS U CBOWCTBA (DYHKIHMM Ul peleHUs 3aa4 U3
Pa3IUYHbIX PA3/eJI0B Kypca MaTEMAaTUKU.

2.lHTerpaJ u ero npuMeHeHme

Buinyckuux nayuumes:

* IOHUMATh TEPMUHOJIOTUIO ¥ CHMBOJIUKY, CBS3aHHYIO C TIOHSATUSMH HHTETpaa;
* pelraTh HepaBEHCTBA METOJOM HHTEPBAJIOB;

* BBIYHCIISTH IIPOU3BOTHYIO M IEPBOOOPA3HYIO (DYHKIIUH;

* UCIIOJIL30BATh MIPOU3BOTHYIO JUISl MCCIIE0OBAHHS M TOCTPOCHUS IPpadMKOB (QYHKIINH;

aHaIM3a

* IOHUMATh F'€OMETPUYECKUN CMBICI OIpPEAeNEHHOIO HHTErpana;

* BBIYUCIIATH ONpeIeIEHHBINA HHTErpall.

Buinycknuk nonyyum 603modcHocmy.!

* chopMuUpPOBATh MPEJICTABICHHE O Mpeesie GYHKIUU BTOUKE;

* c(hopMUpPOBATh MPEJICTABICHUE O IPUMEHEHUN T€OMETPUUYECKOTO CMBbIC/Ia MHTErpaja B Kypce
MaTeMaTUKH, B CMEXHBIX JAUCIUIINHAX;

* chopMuUpPOBaTh U YIIyOUTh 3HaHUS 00 HUHTETpale.

3.2aemenTHI KOMOUHaTOpHKH U bunom HbloToHa

Buinyckuux nayuumes:
* pemath KOMOMHATOPHBIE 337a4l Ha HAX0XKICHHE KOJIMYECTBA OOHEKTOB MM KOMOWHAIIUIA;



* mpuMeHATh popmyny 6mHoma HproToHa 1715 ipeoOpa3oBaHus BBIPayKEHUI;

* HCTIIOJIH30BATh METO MAaTEMAaTHUYECKO MHIAYKIIMH JUIS JOKAa3aTeIbCTBA TEOPEM M PEIICHHS
3ajad;

Buinycknuk noayuum 03mModcHOCHb.!

* HAyYUTHCS CICHUATBHBIM MTPHUEMaM pelIeH!s] KOMOMHATOPHBIX 33/1ay;

* XapaKTepU30BaTh MPOLECCHI U SBJICHHUS, IMEIOIINE BEPOSTHOCTHBIN XapaKkTep.
4.271eMeHTbI TEOPHH BePOSITHOCTH

Buinycknux nayuumes:

* HCTIOJIH30BATh CIIOCOOBI MPEJICTABICHUS M aHAIN3a CTATUCTHYECKUX JTaHHBIX;

® BBIIIOJIHATD OIICpalli HA COOBITHAMH U BCPOATHOCTAMM.

Buinycknux nonyuum 6o3modrcnocms.

¢ XapaKTCepU30BaThb MPOUCCCHI U ABJICHHA, UMCIOIIUC BepOﬂTHOCTHBIﬁ XapakTep

5. KoopauHaThl 4 BeKTOPHI B IPOCTPAHCTBE

Buinycknux nayuumes:

® OIICPUPOBATH MOHATHEM «ACKAPTOBLI KOOPAWHATHI B IIPOCTPAHCTBEY,

* HaXOUTh KOOPAMHATHI BEPUIMH KyOa U MPSMOYT0JIbHOTOIapalljiesieuIea;

®* HaXOJUTh MPUMECPBI MATEMATUYCCKUX OTKpI)ITI/Iﬁ " UX aBTOPOB, B CBA3U C OTE€YECTBEHHOU U
BCEMHUPHOU UCTOPHEN;

¢ IOHUMATB POJIb MATECMATHKHU B pa3BUTUHU Poccun.

Buvinycknuk nonyuum 603Mo#CHOCHb:

® IPUMCHATH I pCHICHUA 3a/ia4 TCOMETPUUCCKUE (baKTBI,eCJ'H/I YCJIOBUSA IPUMCHCHHA 3a/IaHbI B
SBHOU (hopme;

* pemaTth 3a/1a4 Ha HaX0K/IeHUE TeOMETPUUYECKIX BEJIMUMHIIO 00pa3liaM WK aJropuTMam;

* JIe71aTh TUIOCKUE (BBIHOCHBIE) YEPTEKH M3 PUCYHKOB 00BEMHBIX (PUTYp, B TOM YHCIIC PUCOBATh
BU/I CBEPXY, COOKY,CTPOUTH CEUEHUSI MHOTOTPAaHHUKOB;

* HCII0JIb30BaTh CBOMCTBA FT€OMETPUUECKUX GUTYD ISl pelIeHHs 3a/1a4 MPAKTUYECKOTO
XapakTepa U 3a7a4 U3 Apyrux o0jgacTeil 3HaHU;

* pemaTth MpocTeiIlne 3aJa4n BBeIEHUEM BEKTOpHOTro Oasuca.

6.Tesa Bpamenust

Buinyckuux nayuumes:

* U3BJIEKaTh HH(POPMALIHIO O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, IPEICTABICHHYIO
Ha YepTexax;

* IpuMeHATh TeopeMy [Iudaropa npu BHIYUCIECHUH 3JIEMEHTOB CTEPEOMETPUUECKUX (DUTYD;

* HaXOJUTh 0OBEMBI U IIOMIAN IOBEPXHOCTEH MPOCTEHIIMXMHOTOTPAHHUKOB C TPUMEHEHHUEM
opmyur;

* pacrno3HaBaTh Tejia BpalleHHs: KOHYC, UWINHD, chepy uiap;

* HCIIOJIb30BaTh CBOMCTBA MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTYD JUTS pEHIeHHs 3a1a4
MIPAKTUYECKOTO COJICP KAHMUS,

* COOTHOCHUTD ILIOLIAAN MOBEPXHOCTEN TEJ OJIMHAKOBOM (POPMBI U Pa3IMYHOTO pa3Mepa;

* OLIEHUBATh (POPMY IIPABUILHOTO MHOTOTPAHHUKA MTOCIIECITUIIOB, CPE30B U T. M. (OIPEIeNTh
KOJIMYECTBO BEPIINH,pEOEp U rpaHeil MoTydeHHBIX MHOTOTPAHHHUKOB).

Bbll’lyCKHMK noxydyum 603MONCHOCMDb.!

* IPUMEHSATH TeOMETpUYecKre (PaKThI I PelIeHus 3a]a4, BTOM YUCIIE MPEINOoIararomnx
HECKOJIbKO IIaroB peuIeHus;

* OMUCHIBATh B3aUMHOE PACIIONIOKEHHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

* opmynHrpoBaTh CBOMCTBA U IPU3HAKU UTYP;

* JOKa3bIBaTh FT€OMETPUYECKUE YTBEPKACHUS;

* 33]1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHCTEMEKOOPMHAT.

7. O0bemsl Tea. Ilnomans chepbi

Buinycknux nayuumes:



* HAXO/AUTh OOBEMBI U IIOIA/IU TOBEPXHOCTEH MPOCTEUITMXMHOTOTPAaHHUKOB C IPUMEHEHUEM
opmyu;

* pacro3HaBaTh TeJa BPaLICHUs: KOHYC, WINHAP, chepy uiap;

* BBIYUCIIATH 00BEMBI U TUIOIIA/IM IOBEPXHOCTEH MPOCTEUITMXMHOTOI'PAaHHUKOB M TEJ BPALICHHS
C TIOMOTIBIO PopMyIT;

* HaXOUTh IIPUMEPbI MAaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEUECTBEHHON U
BCEMUPHOU UCTOPHEH;

* HCTIOJIb30BATh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYD JUIS PEIICHHS 321249
MIPaKTUYECKOIO CO/AEP KAHMUS;

* COOTHOCHUTH IIJIOIIA/IH MOBEPXHOCTEN Tell OAMHAKOBOW (DOPMBI U Pa3IMYHOTO pPa3Mepa;

* OLIEHUBATh (POPMY IPABUIIBHOI'O MHOTOTPAaHHMKA IOCIECTIUIIOB, CPE30B U T. II. (ONPEAEIATh
KOJIMYECTBO BEPIINH,pEOEp U rpaHel MoydeHHbIX MHOTOTPAHHUKOB).

Buinycknux nonyuum 603mooicnocms:

* (popmynupoBaTh CBOMCTBA U IPU3HAKU QUTYP;

* 0OKa3bIBaTh T€OMETPUUECKHE YTBEPKIACHUS;

* 33/1aBaTh MJIOCKOCTh YPABHEHHUEM B JIEKApPTOBOW CUCTEMEKOOPINHAT;

* BJIAJIETh CTAaHAAPTHOM Kilaccu(UKaluend IPOCTPaHCTBEHHBIX GUTYp (TMpaMUIbl, TPU3MBI,
napasuiesienuneanl);

* HCII0JIb30BaTh CBOMCTBA Fr€OMETPUYECKUX (QUTYp JUTS peIIeHHs 3a/1a4 MPAKTUYECKOTO
XapakTepa U 3a7a4 U3 APyrux oOaacTeil 3HaHUM.

2. Coaep:xxaHue y4yeOHOI0 npeamMera
10 kaace

1.IloBTOpPEeHUe U pacmpeHue cBeleHuii 0 pyHkuuu-20 yacon (DieMeHTapHbIC QYHKITHH.
HccnenoBanue GyHKUIMN U IOCTpOEHUE X T'padUKOB AIeMEHTapHbIMU MeToamMu. OCHOBHbBIE
criocoObI mpeoOpazoBanus rpadukoB.[lonsaTne oopaTHON HYHKITUH.
PaBHOCWIIBHBIE TTpe0Opa30BaHMsl ypaBHEHUH U HEPaBEHCTB. MeTO 1 HHTEPBAJIOB)
Dopmbl u 6udbl hopmuposanus HOBLIX 3HAHUIL U CROCOOBL 0eAMENbHOCU:
Dponmanvras, UHOUBUOYANbHASA, NAPHAS YOPMbI OpeaHU3AYUU PAbOMbL 00YYAIOUWUXCS
(KOHTpOJBHBIE pabOTHI). Budbl desimenbHOCmU 00YHAOWUXCA: CyUaAHUe 00bIACHEeHULl Yuumens,
CIyWaHue u aHanu3 mogapuujel, peulenue 3a0ay no meme.
2.Ctenennas ¢pyunkuus — 21 yacoB ([Tonsarue Gpynkuuu u e¢ rpaduka. OyHKINS y=XII.
[Tonsarue kopHs creneny n. KopHu 4€THOM 1 HEUETHOM cTeneHell. ApudMeTHdecKuii KOpeHb.
OyHKIMS KOpHS n-i cTerneHu u3 X. CTeneHb ¢ pallmoHaIbHBIM MoKa3zarenaeM. CBOMCTBA CTENCHH
C pallMOHANILHBIM MoKa3areseM. [IoHsATHe cTeneHu ¢ paloHaIbHBIM TOKa3aTelIeM.
WppanmoHnanbHble ypaBHEHHUS. )
Dopmbl u 6udbl hopmuposanus HOBbIX 3HAHUIL U CROCOOBL 0eAMENbHOCU:
@poumanvuas, UHOUBUOYANbHAS, NAPHAA Gopmbl  opeaHuzayuu padomvl 00VUAIOUUXCSL
(xoHTpONBHBIE PabOTHI). Buodwvl desmenbHocmu 00yUaOWuUXcs: CiyulaHue oOvACHeHUll yuumens,
CIyWaHue u aHanu3 mogapuujel, peulerue 3a0ay no meme.
3. Tpuronomerpuyeckue pynkunu-31 yacos (ITonstue yrna. Pagnannas mepa yria.
Omnpenenenue cuHyca U KocuHyca yria. OCHOBHbIE OPMYIIBI U CHHYCA U KOCUHYCA yIiia .
Apkcunyc. ApKKOCHHYC.
Omnpenenenre TaHTeHca U KoTaHreHca yria. OcCHOBHBIE (POPMYIIBI 1711 TAHT€HCA U KOTAHTeHCa .
ApKTaHreHc. ApKKOTaHI€HC.
Kocunyc pazHOCTH U KOCUHYC CYMMBI IBYX yrioB. @OpMYIIbI Ui TOMIOJIHUTENbHBIX YTIIOB.
CuHyC cyMMBI U CHHYC pPa3HOCTH ABYX yrioB. CyMMa U pa3HOCTb CUHYCOB U KOCHHYCOB.
@opMyIibl Uil IBOMHBIX U MIOJOBUHHBIX yrioB. [Ipon3BeeHrne CHHYCOB U KOCHHYCOB.
@opMyIibl Uil TAHT€HCOB.
Oynkius y = sin X. @yakius y = cos X. Oynknus y = tg x. DyHkuus y = ctg x.)



Dopmul u 6udbl POPMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMENbHOCHIU:

@ponmanvhas, UHOUBUOYANbHAS, NAPHASL QOPMbL  OpeaHU3ayUuU  pabomel 0OVUAIOWUXCS
(koHTpOIILHBEIE PabOTHI). Budwvl desmenbHoCmu 00YHAOWUXCA: CAYULAHUE 0OBACHEHUL YYumens,
Crywanue u aHanu3z mogapuujel, peuienue 3a0a4 no meme.

4. TpuronomMerpuiecKkue ypaBHeHHsl M1 HepaBeHCTBa -24 yacoB (IIpocreiinue
TPUTOHOMETPUYECKUE YPABHEHUSA. Y PABHEHUS, CBOASAIIMECS K IPOCTEUILINM 3aMEHOU
HEM3BECTHOTO. [IpMeHeHe OCHOBHBIX TPUTOHOMETPUIECKUX (DOPMYI ISl PELICHHUS
ypaBHeHui. OqHOpoaHbIEe ypaBHEeHUs. [IpocTeiine HepaBeHCTBa AJIsl CHHYCa U KOCUHYCA.
[Ipocreiimre HepaBeHCTBA ISl TAHM€HCA U KoTaHreHca. HepaBeHcTBa, cBOasAIIMECS K
nipo@opmul u 6udbl HOPMUPOEAHUA HOBLIX 3HAHUIL U CROCOOBL 0eAMENbHOCHIU:
DponmanvHas, UHOUBUOVATLHASL, NAPHASL OPMbI OpeaHu3ayuy pabomsi 00y4AOUUXCSL
(KOHTpOJBHBIE pabOTHI). Buodwbl desmenvHocmu 0Oy4awuxcs: cayuanue 00vbsacHeHUull yyumers,
Cywanue u aHanu3z mogapuujel, peuienue 3a0a4 no meme.

S.11pou3Boanas u e€é npumenenue -33 yaca (IloHsTre BEpOSITHOCTH COOBITHSI.

CpoiicTBa BeposTHOCTEH. OTHOCUTENbHASI YACTOTA COOBITUS. Y CIIOBHAs BEPOSTHOCTb.
HezaBucumpie cobbiTusi. bunom HeroToHa).

Dopmbl u 6udbl hopmuposanua HOGLIX 3HAHUIL U CROCOOBL OeAMEeNTbHOCIU:

@ponmanvuasn, UHOUBUOYANIbHASA, NAPHASL GOpMbL  OpeaHu3ayuu padbomvl  0OVHAIOWUXCSL
(KOHTpOJBHBIE pabOTHI). Budbl desmenvHocmu 00yuarOWUXCa: CIyulanue 00bIACHeHUl yuumens,
CyWaHue u aHanu3 mogapuujel, peuienue 3a0ay no meme.

6.BBenenue B crepeomerpuio-9 yacos (IIpeamer crepeomerpusi. OCHOBHBIE MOHATHS U
aKCUOMBI cTepeomMeTpuu. [lepBbie creaCcTBYS U3 aKCHOM).
Dopmbl u 6udbl hopmuposanus HOBLIX 3HAHUIL U CROCOOBL 0eAMENbHOCIU:
Dponmanvras, UHOUBUOYANbHASA, NAPHAS YOPMbI Op2AHU3AYUU PAbOMbL 00YYAIOUWUXCS
(KOHTpOJBHBIE pabOTH). Buobl desmenvHocmu 0Oy4awuxcs: cayuanue 00vbaCHeHUll yuumers,
Cywanue u aHanusz mogapuujel, peuienue 3a0ad no meme.
7.11apajuieibHOCTH B pocTpaHcTBe-15 yacoB ([TapaienbHOCTE MPSIMBIX, IPSIMON U
IJI0CKOCTH. B3anMHoe pacrnosioykeHue npsMbIX B IPOCTPAHCTBE. YTOJ MEKIY MPSIMBIMH.
[TapannensHoCTh mIockocTel. Terpadap v napaienenumne].)
Dopmbt u 6udbl hopmuposanus HOBLIX 3HAHUIL U CROCOOBL 0eAMENbHOCIU:
Dponmanvras, UHOUBUOYANbHAS, NAPHAS YOPMbI OpeAHU3AYUU PADOMbL 00YYAIOUWUXCS
(KOHTpOJBHBIE pabOTHI). Buobl desmenvHocmu 0Oyuawuxcs.: cayuanue 00vaCHeHUll yuumers,
CIyWaHue u aHanu3 mogapuujel, uccie0o8anue, peuleHue 3a0ad no meme.
8.IlepneHauKyYJSAPHOCTH B MpocTpaHcTBe-27 yacoB (IlepneHuKyIsspHOCTb NPSAMOM U
wiockocTy. [lepneHAuKyYsp U HAaKJIOHHBIE. YTOI MEXKIY IPSIMON U TIOCKOCTHIO. [IByrpaHHbIi
yrou. [lepneHauKynsspHOCTb MII0CKOCTeH. Tpéxepannulil yeon. MHozoepannbiii y2oi.)
Dopmbl u 6udbl hopmuposanus HOBbIX 3HAHUIL U CROCOOBL 0eAMENbHOCU:
Dponmanvuas, UHOUBUOYANbHAS, NAPHASL hOPMbBL OpeaHU3aAYUU PadOmMvl 00YUAIOUWUXCS
(xoHTpOINBHBIE PabOTHhl). Budsl desmenvHocmu 00y4aroOwuxcs: cryuanue 00vsaCcHeHUll yuumens,
CIyWaHue u aHanu3 mogapuujell, ucciedosanue, peueHue 3a0a4 no meme.
9.MHororpananku -15 yacos ( [TonsiTue MHOrorpaHHuKa.
I'eomempuueckoe meno. Teopema Diinepa. Ilpocmpancmeennas meopema Ilugazopa.llpuzma.
[Mupamuna. [IpaBuIbHBIE MHOTOTPAHHHKH. )
®opmbl ¥ BHAbI (POPMUPOBAHUS HOBBIX 3HAHUH M CIIOCOOBI 1eSITEIbHOCTH:
OpoHTaNbHAsA, HHAWBUIyaldbHas, MapHas (opMbI opranusanuu paboThl 00yJaroIIXCs
(xoHTpONBHBIE paboThl). Buab! AesTensHOCTH 00YUAIONIUXCS: CITYIIaHHe 0OBICHEHUHN yUUTETs,
CIIyIIaHUE U aHAJIU3 TOBAPHILEH, UCCIEA0BAHUE, MOJICTUPOBAHNE U KOHCTPYUPOBAHHE,
pelIeHne 3a1a4 [0 TEME.
10.00001meHnen cHCTEMATH3ALUAZHAHUN yYaluuxcsa-9 yacos.

11 kaace
1.Iloka3arenbHasi U Jorapupmudeckass QyHKIMU-26 4acoB



CreneHb ¢ MPOU3BOJIBHBIM JeCTBUTENbHBIMIIOKa3aTeeM. [lokazaTenpHaspyHKITHS.
[Toxa3zatenpHble ypaBHeHUs. [loka3zaTenbHble HEpaBeHcTBA. Jlorapudm u ero cBoiicTaa.
Jlorapudmuueckas QyHKIHS U ee cBoicTBa. Jlorapudmuueckue ypaBaenus. Jlorapupmudeckue
HepaBeHCTBa. [Ipon3BoIHBIC IOKA3aTENBHON U TIOTapU(PMUIECKON (PYHKITHH.

Dopmul u 6udbl PoOpMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL 0eAMENbHOCHIU:

DpornmanvHas, UHOUBUOVATLHAS, NAPHAS hOPMbI Opeanu3ayuy pabomsi 00y4AOUUXCSL
(KoHTpOJBHBIE pabOTHI). Buodbl desmenvHocmu 0Oyuaowuxcs.: cayuanue 00vsacHeHUull yyumeis,
CyWaHue u aHanu3 mogapuujel, peuienue 3a0a4 no meme.

2.AHTerpan u ero npumMeHenue-14 yacon

[TepBooOpasnast. [IpaBuina HaxoxaeHUs IepBooOpa3Hoii. [Inomans KpUBOIMHEHHOMN TpaTeIHH.
Omnpenenennblil uHTErpai. Beruncienue 00bEMOB TeII.

Dopmbl u 6udbl hopmuposanua HOGLIX 3HAHUIL U CROCOOBL OeAMENTbHOCU:

Dponmanvuas, UHOUBUOYANbHAS, NAPHAS HOPMbBL OpeAHU3AYUU PabOMbL 00VUAIOUWUXCS
(KOHTpOJBHBIE pabOTHI). Buodbl desmenvHocmu 0Oy4awuxcs: cayuanue 00vacCHeHUull yyumers,
CIywanue u aHanu3 mogapuujel, peuienue 3a0a4 no meme.

3.KommiekcHble ynciaa-13 yacos

Meton matemarnueckoil uHaykuuu. [lepecranoBku, pazmemenus. Couetanust (KOMOMHALINN).
bunom Herorona.

Dopmbl u 6udbl hopmuposanua HOGLIX 3HAHUIL U CHOCOOBL OeAMENTbHOCIU:

Dponmanvras, UHOUBUOYANbHASA, NAPHAS YOPMbI OpeAHU3AYUU PADOMbL 00YYAIOUWUXCS
(KOHTpOJBHBIE pabOTHI). Buobl desmenbHocmu 0OyUawuxcs: cayuanue 00vaCHeHUll yuumers,
CIyWaHue u aHanu3 mogapuujel, peuienue 3a0ay no meme.

4.2J1eMeHTBI TEOPUH BEPOATHOCTH-26 YacoB

Omneparuu HaJ COOBITHSAMU. 3aBUCUMBIC U He3aBUCUMBIE coObITHS. Cxema bepHyim.
Cny4aliHble BEJIMYMHBI U UX XapaKTEPUCTUKH.

Dopmbl u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OesAmeTbHOCIU:

Dponmanvuas, UHOUBUOYANbHASA, NAPHAS YOPMbI OpeAHU3AYUU PAbOMbL 00YYAIOUWUXCS
(KOHTpOJBHBIE pabOTH). Buobl desmenvHocmu 0Oy4awuxcs: cayuanue 00vaCHeHUll yuumeis,
CIywanue u aHanu3z mogapuujel, peuienue 3a0a4 no meme..

5. KoopauHaThl 4 BeKTOpPBI B IpocTpancTBe-16 yacoB

[Tonsitue BekTopa B mpocTpancTBe. ClloKeHHE U BBIYUTAHHS BEKTOPOB. Y MHOKEHHE BEKTOPa Ha
yrcno. KoMminanapHeie BEKTOPBL.TOUKHA U KOOPAUHATHI BeKTOpa. CKalsipHOE POU3BEACHUE
BEKTOpPOB. [IBmkeHue.

Dopmbl u 6udbL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OeAmeIbHOCIU:

Dponmanvras, UHOUBUOYANbHAS, NAPHAS YOPMbI OpeAHU3AYUU PADOMbL 00YYAIOUWUXCS
(koHTpOINBHBIE PabOThl). Budsl desmenvHocmu 06y4aroOwuxcs: cryuanue 00vsaCcHeHUll yuumens,
CIyWaHue u aHanu3 mogapuujell, ucciedosanie, peulenue 3a0ay no meme.

6.Tena Bpamenusi-29 yacon

[Monstne wwnmuuapa. Ilmomans mnoBepxHocTu wmauHApa. [lonstHe konyca. [lnmomans
MOBEPXHOCTU KOHyca. YcedeHHbId koHyc. Cdepa u map. YpaBHenue cdepbl. Bzaumuoe
pacnonosxenue cdepsl u mockoctu. KacarenpHas minockocts k chepe. [Inomanb chepsi.
Dopmul u 6udbl POPMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMEeNbHOCHIU:

Dpoumanvuas, UHOUBUOYAILHASA, NAPHASL PopMbl OpeaHu3ayuy pabomol 00y4arOWUxcs
(KOHTpOJIbHBIE PA0OTHI). Buodwl dessmenvHocmu 00yuaOWuUxca: cayuanue 00vbACHeHul yuumens,
CIyWaHue u aHanu3 mogapuuiell, ucciedo8anue, peueHue 3a0a4 no meme.

7. O0bemsl Tea. [lnomans chepbi-17 yacon

O6bveM mpsiMoyrosbHOTO mapasenenunena. O0beMbl MpAMOil mpu3Mbl U HUIUHAPA. OOBEMbI
HAKJIOHHOHW MPHU3MBI, TUpaMuIbl U KoHyca. O0beM mapa u miaomanb chepsl. O0BEeMBbI MAPOBOTO
CerMEHTa, I1apOBOTO CJI0S U IAPOBOTO CEKTOPA.

Dopmul u 6udbl POPpMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMENbHOCHU:



DponmanvHas, UHOUBUOVATLHAS, NAPHAS hOPMbI OpeaHu3ayuy pabomsi 00y4aAOUUXCSL
(KoHTpOIILHEIE PabOTHhI). Budsl desmenvHocmu 00y4aOWuxcs: ciyuanue 00bsICHeHUll yuumens,
Cywanue u aHanu3 mogapuwell, uccie008anue, peulerHue 3a0ay no meme.

8. [loBTOpEeHHUE Kypca ajredpbl © MATEMATHYECKOT0 AHAJIN3a H reoMeTpun-63.

3. «TemaTuveckoe IUIAHUPOBAHHE, B TOM 4YHCJIEe € Y4eToM padoyeit
nmporpamMmMmbl BOCIIMTAHUA € YKa3aHUEM KOJIHYECTBA YaC0B, OTBOAHUMBIX
HA OCBOCHME KAKIA0W TeMbD»
10 kaacc
Ne KoauuecTBo Peamuzanun
n/n Co;lepmanne yacoB 110 BOCIIUTATEIILHOTO
TeMam MOTEHIIHANA YPOKa
(BuABI U POpMBI
JIESITENIbHOCTH))
1 [ToBTOpEHME U pacupeHne 20 CnocoOcTBOBATH
CBEJICHUN 0 (DYHKITUHU caMOpeaIh3alkH,
CrenenHas GyHKIMS 21 MOBBIIICHUIO JIMYHOMN
HHOCTH, pa3BHBATh
Tpuronomerpudeckue GyHKITUN 31 YBCPCHHOCTH, pa3BHBa
CO3HAHHUE 3HAYMMOCTH
TpI/IFOHOMeTpI/IquKI/Ie YPaBHCHUA U 24 KOJUIEKTUBHOU pa6OTBI 151
HCPABCHCTBA IIOJIyYEHHUS PE3YIIbTATA;
5 [IpousBoHas 1 e€ mpuMeHeHNe 33 IPOJIEMOHCTPUPOBATH POJIh
7 | BBeaeHue B CTEPEOMETPUIO- 9 COTPYAHIICCTBA 1
COBMECTHOM JESITETHOCTU B
8 [TapamiensHOCTh B MPOCTPAHCTBE 15 Mpolecce BBITOTHEHUS
9 [TepnieHTUKYISIPHOCTD B 27 TBOPYECKHX 3a/IaHNN;
IIPOCTPAHCTBE BAOXHOBJIATH YyHalllUXCs HA
10 | MHOTOrpaHHUKHU 15 pa3BuTHe
KOMMYHHUKa0EIbHOCTH.
11 | IloBTOpEHME U CHUCTEMATH3AIUS 9 i
ydqeOHOTro Marepuasia
11 kaace
Ne KoauuecTrBo
n/n Copep:xanue 4acoB 110 Peanuzanuu BocnuTaATEILHOIO
TeMaM NOTEHIHAJIA YPOKA
(BuabI ¥ popmMbI
JAesITeJIbHOCTH))
2 [Toxa3zaTenpHas u norapudmuyeckas 26 CHOCOGCTBOBATS
yHKIIH CaMOpeaM3alyy, TTOBBIIICHUIO
3 WNuTerpan u ero npuMeHeHue 14 JINYHOW YBEPEHHOCTH;




Ppa3BUBAaTh CO3HAHUC

3HAYMMOCTH KOJIJIGKTUBHOM
pa60TI>I AT ITOJIYYCHU A

pe3ynbraTa;
MPOIEMOHCTPUPOBATH POJIb

COTPYJHHUYECTBA U COBMECTHOM
JIEATENBHOCTH B IIPOLIECCE

BBIITOJTHCHHA TBOPUYCCKUX

4 KommuiekcHbie uncna 13
DNEMEHTBI TEOPUH BEPOSITHOCTU 26
KoopaunaTsl 1 BEKTOPHI B 16
POCTPAHCTBE

7 Tena Bpaiienus 29
O6wemsl Ten. [Tnonane cheps 17
[ToBTOpEHUE U CHCTEMaTH3ALUS 63

y4eOHOTO MaTepuaa

3aJIaHUi; BJOXHOBIISTh
YYaIUXCsl Ha pa3BUTHE
KOMMYHHKa0eJIbHOCTH.

KAJIEHAAPHO-TEMATHYECKOE IINIAHUPOBAHHUE

10 xaacc

Ne O0miee KoimnuecTBo
n/u | Conep:xanue KOJIHYECTBO 4aCOB 10
4acoB Mo TeMam
pasaenam
20
IloBTOpEHHE
U pacuiMpeHue cBeleHuil
0 MHO’KeCTBAaXx,
MaTeMaTH4YeCKOH JIOruKe
U PyHKIMSAX
MHoxecTBa, onepaiuu HajJ MHOXe- 2
CTBaMU
Koneunble 1 6eckOHEUHbIE MHOXKECTBA 2
Bricka3biBaHUs nOTIepaliuy HaJl HUMU 2
[Ipenukatel. Onepanuu HaJ npeaukaramu. Bus 2
TEOpeM
KonTtponpHaspadora Ne 1 1
OyHKIMA U €€ CBOMCTBA 3
[TocTpoenue rpadukoB QPyHKIUN C TOMOIIBIO 2
reOMETPHUECKUX MpeoOpazoBaHU
OO6paTHas GpyHKIUS 2
MeTto1 HHTEpBAJIOB 3
KonTtponsnaspabora Ne 2 1
BBenenue B crepeoMeTpuIo 9
OCHOBHBIE TOHITHS CTCPCOMECTPHHU. AXCHOMEI 2
CTEpPEOMETPUU
CJ'IGJICTBI/ISI N3 aKCUOM CTEPECOMECTPpHUU 2
[IpocTpancTBennbie purypsl. HagansHbie 4
NpeACTAaBJICHHUA O MHOI'OI'pAHHUKAX
KonTponbHas pabora Ne 2 «BBenenue B 1
CTEPEOMETPUION
CrenenHasi pyHKIus 21
‘ CrenenHas QyHKUMS C HATYpaJbHBIM [IOKa3aTeNeM 1
Crenennas (l)yHK]_[I/Iﬂ C IICJIBIM ITOKAa3aTCIIEM 1
‘ Onpenenenne KOpHs N-il CTENEHMU. 3




Oyakuusa y [In X

CsaoiicTBa KopHs n-i crenenu. C.p. «CBolcTBa KOpHS n- 3
i cTeneHm.
KontponsHast padota Ne 3 «CrenienHast GyHKIUS. 1
IMapanjieJbHOCTH B IPOCTPAHCTBE 15
B3anMHoOe pacrionioxeHue IByX NpsIMBIX B 3
MIPOCTPAHCTBE
[TapasuienbHOCTB MIPSAMON M INIOCKOCTH 4
[MapauienbHOCTh MIOCKOCTEH 3
[IpeobpazoBanue Guryp B mpocrpanctse. [lapamnensHoe 4
MPOSKTUPOBAHHE
KonTponbsnas pabora Ne4 «IlapasienbHOCTD B 1
MIPOCTPAHCTBE »
CrenenHasi pyHKuus (MpoaoJKeHHe) 10
Onpeznenenrie ¥ CBOWCTBA CTENEHH C PAIlIOHATBHBIM 2
MoKa3aTeleM
HppanmoHansHble ypaBHEHHS 3
Paznuunslil TpuéMel penieHus uppa- 3
[IMOHAIBHBIX YPABHEHUH U UX CUCTEM
HppaioHasbHble HEPABEHCTBA 3
Kontponbhas pabora Ne5 «Crenennas QyHKIUSI» 1
[eprnienIUKYASPHOCTH B MPOCTPAHCTBE 27
Yron Mexy OpsIMBIMH B TPOCTPAHCTBE 2
IleprieH IUKYJISIPHOCTD MPSIMOM U TIJIOCKOCTH 3
[epnieHquKymIslp U HAKIOHHAS 4
Teopema o TpEX MepHeHAUKYIIpax 4
Yron Mmexay npsMOi U MIIOCKOCTHIO 3
KontponbsHas pabora Ne 6 «IlepreHIuKyIIpHOCTE B 1
IIPOCTPAHCTBE»
Tpuronomerpuveckue pyHKUNU 31
Panuannas mepa yrina 2
Tpuronomerpuyeckie QyHKIINN YHCIOBOTO apryMeHTa 2
3HaKky 3HAYEHUI TPUTOHOMETPUIECKUX (DYHKITHA. 2
YETHOCTH M HEYETHOCTH TPUTOHOMETPHUYECKUX
dhyHKIII
[lepronnueckue GpyHknnn 2
CsoiicTBa 1 rpaduku GYHKIHHA y = sin X U 2
y = COS X
CsoiicTBa 1 rpadvku QYHKIMHA y = tg X 1y = Cctg X 2
KonTponsnas padora Ne7 «Tpuronomerpudeckue 1
(hyHKITII
OCHOBHBIE COOTHOILICHHUS MEXKAY 3
TPUTOHOMETPUYECKUMHU (QYHKIHUSIMH OJHOTO U TOTO XKe
aprymeHTa
DopMyIIbI CIIOKEHUS 3
DopMyIibl IPUBEIECHUA 2
@®opMyIibl ABOWHOTO U MOJIOBUHHOTO YTJIOB 5
CyMMa ¥ pa3HOCTh CHHYCOB (KOCHHYCOB) 2
Dopmyisl Tpeodpa3zoBaHus MPOU3BEACHUS 2
TPUTOHOMETPUUYECKUX PYHKIHH B CYMMY
Kontponbnas padora Ne§ «Tpuronomerpuueckue 1

(hyHKITIN




I[lepnenauKyJsIPHOCTH B MPOCTPAHCTBE (NMPOJOJIKEHHE)

10

JIByrpaHHBI1 yron. Yroia Mexay ABYMs INIOCKOCTSIMHU

HepHeHHI/IKyHHpHLIG TIJTOCKOCTH

HIIOHIa)II) OpTOFOHaHLHOﬁ MMPOCKI MU MHOTI'OYTr'OJIbHUKa

Kontponbshas padora Ne 9 «[lepneHauKyIsIpHOCTD B
IPOCTPAHCTBEY

RINW >

TpI/IFOHOMeTpI/I‘leCKI/Ie YPABHCHMS U HEPABCHCTBA

24

YpaBHeHue cos X = b

VYpaBHenue sin X = b

VYpaBHeHus tgx =buctgx=Db

dyHKIMK Y = arccos X, Y = arcsin X, y = arctg x,
y = arcctg x

AN W

TpUroHOMETpUYECKUE YPAaBHEHUS, CBOIAILIUECS K
anreOpanvecKum

Pemenune TpUroHOMETPUYECKUX YPaBHEHUI METOL0OM
Pa3JIOKEHUs] HA MHOXKHUTEIN

O paBHOCHJIBHBIXIIEPEXOAAX MPU PE
HIEHUN TPUTOHOMETPUYECKUX YPABHEHUN

Pemenune npocTeliyx TPUrOHOMETPUYECKUX
HEPABEHCTB

Kontponbhas padora Ne 10 «HepaBeHcTBay.

MHoOrorpaHHuKHu

15

IIpusma

ITapannenenunesn

ITupamuna

YceueHHas nupamujia

KontponbsHas pabora Ne 11 «MHOrorpaHHUKI»

RINOTW| >

HpOI/BBO).IHaﬂ " €€ IPUMECHEHUEC

33

[pencranenue o mpenene QyHKIIUN B TOYKE U O
HENPepBHIBHOCTH (DYHKITMH B TOUKE

3agaun 0 MTHOBEHHOM CKOPOCTH M KacaTeIbHOH K
rpaduky GyHKIHA

-

ITonsarue nmporu3BogHOM

IIpaBuna BeIYKMCIIEHUS TTPOU3BOTHOMN

YpaBHeHUE KacaTelbHOU

KonTponsnas padora Ne 12 «IIponsBoanast u ee
[IPUMEHECHUE»

R wW

[Ipu3naku Bo3pacTanusi ¥ yObIBaHUS (HYHKITHH

Touku sxcTpemMyMa HYHKITUH

HawnGonpiee n HanMeHbIiee 3HaAYSHHS PYHKIIUN

Bropas mpousBoHas. [loHsTre BbI-
MYKJIOCTH QYHKIIMH

N

[Mocrpoenne rpadukoB QyHKIHI

w

A,Z[MI/IHI/ICT”paTI/IBHLIﬁ KOHTPOJIb IO UTOI'aM roza.

IHOBTOPEHHUE

11 kaacc.




n/n

Conep:xanne

Oomiee
KOJH4Y€eCTBO
4acoB 110
paszjienam

KoanuecTrBO
4acoB 110
TeMaM

IlokazaTenbHast u Jorapupmuyeckas QyHKIUUH

26

CreneHs ¢ IMPOU3BOJIBHBIM HGfICTBHTGJIBHbIM
nokasaresneMm. [lokazarenpHas QyHKIHS.

[Toka3arenbHble ypaBHEHUS

SN

Iloka3zaTennHbIC HCPaBCHCTBA

SN

KonTtponsHas padora Nel «I[TokazarenpHbie
YpaBHEHUS U HEPABEHCTBA»

|

Jlorapudwm u ero cBoicTBa

Jlorapudmuueckasi GyHKIUS U €€ CBOMCTBA

JlorapudmMuueckue ypaBHEHUsI

JlorapudmMuueckre HepaBeHCTBA

[IpousBoiHbIE MOKA3aTENBHON U JIOTapUPMUUIECKON
byHKIINNA

Wik oo|joo

Kontponbnas pabora Ne2 «Jlorapudmuueckue
YpaBHEHHsI 1 HEPABEHCTBA»

|

KoopanHaTtbl # BEKTOPBI B IPOCTPAHCTBE

16

JlexapToBBI KOOPAMHATHI TOUKH B TPOCTPAHCTBE

BekTops!l B mpocTpancTBe

CnoxeHne U BEIYNTaHUE BCKTOPOB

YMHOKEHHE BEKTOpa Ha Yucio. ['omoTeTus

CkaJsipHO€ MTPOU3BEJICHNE BEKTOPOB

I'eomeTpuueckoe MecTo TOYEK MPOCTPAHCTBA.
YpaBHEHHE MIOCKOCTH

WWWINININ

KonTtponbHas padoTa Ne3

HNHTerpaJ u ero npuMeHeHue

14

[TepBooOpa3zHas

[IpaBuna HaxoxAeHUS IEPBOOOPA3HON

w

[nomane KpUBOJIMHEWHOW TpaIeIUH.
OnpeneneHHblii THTErpal.

Brruncienue o0beMOB Tel

-

Kontponsnas padora Ne4 «HuTerpam»

-

Tesia BpaneHust

29

Hunuanap

KomOuHanmu muiMHIpa v mpu3Mbl

Konyc

Y ce4EHHBIN KOHYC

KomOuHanmm koHyca u nupamu/isl

KonTponpHas padota N5 «Tena BpameHus»

Cdepa u map. YpaBHeHue chepsl

Bzaumnoe PaCIIOJIOKCHHUC C(bepbl " IJIOCKOCTHU

MHororpaHHiKH, BOHCAHHbIE B chepy

MHOrorpaHHHKH, ONMCaHHbBIE OKOJIO Cepsl

Komb6unanmu mimsapa u cdepsl, KOHyca U chepsl

KontponpHas padora Ne6 «Tena BpameHus»

P WWWWNRFRWNWNW

KoMniiekcHbIe 4yncia

13

MHO0XeCTBO KOMILJIEKCHBIX YHCE

SN




KommnnekcHas miockocts. Tpuronomerpruyeckas
(opMa KOMIUIEKCHOTO YHCIIA.

YMHOXEHUE U JCIICHHE KOMIUIEKCHBIX YHUCEIL,
3alMCaHHbIX B TPUTOHOMETPUIECKOH (opme.

Pemenune anreGpanveckux ypaBHEHHN Ha
MHO>KECTBE KOMIUIEKCHBIX YUCEII

KonTponsHas padora Ne 7 « KoMIUIEKCHBIC YHCTIa)

O0bembl Te. Ilitomans chepol

17

O6bEM Tema. @opMyItbl TSl BEBIYUCICHUS 00bEMa
TIPU3MBI

®opMmyibl Ui BBIYUCIEHUS 00bEMOB MUPaMUIbl U
YCEYEHHOM MUPAMMJIbI

KonTponsnas pabora Ne8«O6bems! Tein. [Tnomane
chepbd»

OO6BEMBI Ten BpalleHus

[Tnomans chepor

N

KonTponsnas pabora Ne 9 «O6bembl Ted.
[Tnomane chepoi»

JJIeMEeHTBI TEOPUH BEPOSTHOCTEI.
JIeMEHTBIKOMOUHATOPHUKH.
bunom Hewortona

26

Omneparuu HaJ COOBITHSIMU

3aBUCHMBIE U HE3aBHUCHUMBIE COOBITHS

Cxema bepnymim

Cny4aliHble BEJIMYMHBI U UX XapaKTEPUCTUKHU

KonTtponsHas padota Nel 0«DnemMeHTHI T€OpHHI
BEPOSITHOCTEN»

PR OIwWwWw

Metoa MaTeMaTHYECKON MHTYKIIMHA

[lepectanoBKH,pa3MeEIICHHS

Coueranus (KOMOMHAITHN)

bunom Hrerotona

KontponsHaspadora Ne 4

RWIN W >

IToBTOpPEHUE Kypca ajaredpsbl U
MATEMaTHYeCKOIr0 AaHAJIN3a U FeOMeTPUH

69




