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PabGouasi nporpamma

Ilpeamer_ maremaruka
Knace__10-11_

KonnyecTBo yaco no yye6nomy mnady 136 4. Bron_ 4 4. B HeHelmo
Cocrasiena B coorseTcTBuy ¢ [IpumepHoi pabouei mporpamMMoii 10 MaTeMaTHKe

Cocrasuresns : Pesnnkuna Csernana Bukroposha :

YueOuuku:
- Asropi:_A. I". Mopskosuy, B.B. u JL.C. Atanacsn
Haumernosanuc :
Aurebpa u nayaya ananusa: 10-11 knacc / YYEOHUK IS yyammxcs
0buieobpaoBareIbBIX OpraHU3aLmi,
lI:I eomc?Tpmf: 10-11 knacc / yue6uuk ans yuammxes 0611e0Gpa3oBaTeNbHbIX OPraHU3aLUM,
HATCIBCTBO, rot : Muiemosuna -2013 r., [Ipocsewenue -2017 T.




Pabouast mporpamma mo MaremMartuke it 0azoBoro m3ydeHus matemaruku 10-11 kmacca
coctaBiieHa Ha ocHOoBe @enepanbHOrO TOCYIApCTBEHHOTO OOpPa30BaTENBHOIO CTaHAapTa
cpeanero obmero obOpaszoBanus, KoHLeENuM pa3BUTHS MaTeMaTHYeCKOro OOpa3oBaHHS B
Poccuiickoit @enepanun, W SBISETCSs COCTaBHOM 4YacThio OCHOBHOH 00pa3oBaTENbHOM
nporpammel COOI'BOY COUI c. Imutpueska.

Paboyas nmporpamma cocTaBlieHa HA OCHOBAHHUHU CIICAYIOMIUX JOKYMEHTOB:

1. Ilpukaz Muno6pHayku Poccun «O06 yrBepxkaeannu @enepaibHOT0 ToOCy1apCTBEHHOTO
00pa30BaTeNLHOTO CTaHapTa CpeHero odmero oopazoBanus» (ot 17. 05.2012 1. Ne 413, pen.
ot 29.06.2017).

2. Ilpumepras OcHOBHasi 0Opa3oBaTeibHas MporpaMma CpeaHero oomero oopa3oBaHus
onobpena permenneM OeneparbHOrO y4eOHO-METOIUIECKOT0 00BEAMHEHHS 110 00IIeMy
obpa3zoBanuio (mpotokon oT 28. 06.2016 1. Ne2/16-3).

3. OcHoBHas 0Opa3oBaTenbHasl mporpamMma cpeanero oomiero oopazosanust ' bOY COIII
c. Imutpuenka (ip.Ne 15-om ot 12.01.2012 1.)

4. MatemaTtuka: ainreOpa U Hayajga MaTEeMaTUYECKOro aHayin3a, reoMeTpus. Anrebpa u Hadana
MaTeMarudeckoro ananms3a. 10 kimacc [0a30BbI W yIIYOJICHHBIA YPOBHH|: METOAMYECKOE
nocooue st yaurens / A.I'. Mopakosud, [1.B. CemenoB. — M.: Muemo3uHa, 2017.

5. Maremaruka: anrebpa ¥ Havyajla MaTeMaTHYECKOTO aHalu3a, reomeTpus. Anredpa U Hauyasa
MareMaTrhyeckoro anaiamsa. 11 kmacc [0a30Bblii U yriiyOJCHHBIM YpPOBHH|: METOAMYECKOE
nocoowue st yaurens / A.I'. Mopakosud, [1.B. Cemenos. — M.: Muemo3uHa, 2017.

6. Pabouas mporpamma kypca «MaTtemaruka: Anredpa ¥ Hayajla MaTeMaTHYECKOIO aHalIu3a.
I'eomeTpus» (yriyOneHHBIH YpoBeHb) K npeameTHol auHuM yueOHukoB JI.C. ArtanacsH 10-11
kinaccel. / COopHuk paboumx mnporpamm. ['eomerpusi (coct. T.A. BypmuctpoBa) - M.:
[Tpocsemienue, 2018.

Pabouasi nporpaMMa opuMeHTHPOBAHA HA MCIIOJIbL30BaHue yueOHukoB YMK:

1. Maremaruka: anreOpa 1 Hauaja MaTeMaTHYECKOTO aHallu3a, reoMeTpus. Anredpa 1 Hadyasna
MaTemMaTtuyeckoro aHanuza. 10 knacc. YueOHuk /uig 001eo0pa3oBaTeIbHbIX OpraHU3alii

(6a3oBbIif 1 yriyoOneHHbIN ypoBHHU). B 2 wactsax; moxa pea. A.I'. Mopakosuya. - M.: Muemo3uHa,
2019.

2. Maremaruka: anreOpa v Hadajga MaTEMaTHIECKOTO aHaIu3a, reoMeTpus. Anredpa u Havaia
MaTeMaTuyeckoro aHanuza. 11 kmacc. YueOHuk i 001eo0pa3oBaTeIbHbIX OpraHU3alii
(6a3oBbIif 1 yrayOneHHbIN ypoBHU). B 2 wacTsax; mox pea. A.I'. Mopakosuya. - M.: MHemMo3uHa,
2019.

3. Maremaruka: anreOpa ¥ Hayajla MaTeMaTUYECKOro aHalu3a, reomeTpus. ['eomerpus. 10-11
KJ1acchl. YUeOHUK A1 0011e00pa3oBaTeIbHbIX OpraHu3aluii: 0a30BbIN U YrIyOJeHHBIA YPOBHH /
JI.C. Artanacsan. — M.: IIpocsemenue, 2019

Hns m3ydenns: npenmera «MaTtemaTuka» Ha 6a30BOM YpOBHE OTBOAUTCA 4 y4eOHBIX dHaca
Hexento B 10—I11 kmaccax: Ha u3ydeHue aiareOpbl M Hayaja MaTEeMaTHMYeCKOro aHaiusa



OTBOAUTCS 3 y4eOHBIX 4aca B HEJENI0 B IEPBOM IOJIYrOAMM M 2 4Haca B HEAEII0 BO BTOPOM
nosyroanu (84 4. B roJ), Ha U3y4yEeHUE T€OMETPUN | Yac B HENEIIO B MEPBOM IOJIYroJuu U 2
yaca B HEJIEJI0 BO BTOpoM mnostyrojauu (52 4. B rox). Mroro 3a 10-11 knace: 136 u.+136 u.=272
qaca.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA MATEMATHUKA

N3ydyeHne mMaTeMaTWKU B cTaplueil 1IKoie Ja€T BO3MOXKHOCTh JIOCTHXKEHUS OOy4aroIMMMCS
CJICAYIOLIUX Pe3yJIbTaToB.

JInuHocTHBIE:

1)bopmynupoBaHnue u OOBSCHEHHE COOCTBEHHOH TMO3MLUMH B KOHKPETHBIX CHUTYalMsX
OOIIECTBEHHON JKM3HM Ha OCHOBE IIOJIYYEHHBIX 3HAHUH C MO3MLIUM HOPM MOpaId U
00111e4eNI0BEYECKUX LIEHHOCTEH, MTpaB U 0053aHHOCTEN I'pakJaHUHA

2) chopMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH; KPUTHUYHOCTb MBIIIJICHUS, YMEHUE paclo3HaBaTb JIOTMYECKH HEKOPPEKTHbIE
BBICKA3bIBaHUS, OTIMYATh TUTIOTE3Y OT (haKTa;

3) TOTOBHOCTH M CHOCOOHOCTh BECTH MAHMAJOr C JAPYTUMH JIIOJbMH, JOCTHTaTh B HEM
B3aMMOIIOHMMAaHUS, HAXOAUTh OOIIKE LEIH U COTPYAHUYATh JJIS UX JTOCTHKEHHUS;

4) HaBBIKM COTPYIHHYECTBA CO CBEPCTHHKAMM, JAETbMH MIIAJIIETO BO3pPAcTa, B3pOCIBIMU B
o0pa3oBaTebHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BATENbCKOM, POEKTHOW U APYIHX
BUJAX JI€ATEIILHOCTH;

5) TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, Ha MPOTSHKEHUT
BCEH JKM3HHM; CO3HATEIbHOE OTHOIIEHWE K HENPEpPhIBHOMY OOpa30BaHUIO KaK YCJIOBHIO
yCIENTHOM MPodeCcCHOHATBHON 1 00IIECTBEHHOM JACSITEIILHOCTH,

6) 3CTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ICTETHUKY OBbITa, HAYYHOTO W TEXHHUICCKOTO
TBOPUYECTBA;

7) oco3HaHHBIH BbIOOp Oyaymiel mnpodeccun M BO3MOXKHOCTEH peanu3allid COOCTBEHHBIX
KU3HEHHBIX IUJIAaHOB; OTHOLIEHHE K MNpO(ecCHOHAIBHOW AEATeNbHOCTH KaK BO3MOXXHOCTHU
y4yacTHs B PELICHUM JMYHBIX, OOIIECTBEHHBIX, TI'OCYAAPCTBEHHBIX, OOIIEHAMOHAIBHBIX
npobiieM.

MertanpeamerHsble:

1) HaxoauTh W M3BJIEKaTh MH(OpPMALMIO B Pa3IMYHOM KOHTEKCTE; OOBSCHATH U ONUCHIBATH
SBJICHUSI HA OCHOBE IOJIyY€HHON MH(QOpMAIMK; aHAIU3UPOBATh U UHTETPUPOBATh MOIYYEHHYIO
uHpopManuio; (popmynupoBaTh MNpoOJIeMy, HHTEPIPETUPOBATh W OLIEHUWBATh €€; JenaTh
BBIBOJIbI, CTPOUTH IIPOTHO3BI, IPEAJIATaTh IIyTH PEILICHUS;

2) yMeHHE CaMOCTOSITEIbHO OINpeNeNaTh LeNu JAEATEJbHOCTH M COCTaBIATh IJIaHbI
JEATEIIBHOCTH;  CaMOCTOSITENIbBHO — OCYLIECTBIISATb, KOHTPOJIMPOBaTbH U  KOPPEKTUPOBATH
JESATENBHOCTD; MCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI AJIs JOCTHUKEHUS IMOCTaBJIEHHBIX LENen
U peajn3aluy MIaHOB JIeATEIbHOCTH; BEIOMPATH YCIEIIHbIE CTPATErHH B PA3JIMUYHBIX CUTYaAIUSAX;
3) yMeHHE TPOAYKTUBHO OOIMATHCA W B3aMMOJICWCTBOBATH B TPOIECCE COBMECTHOM
NEeSTeNIbHOCTH, YYUTHIBaTh MO3ULMU JPYIHMX YYAaCTHHUKOB JEATEIbHOCTH, 3((HEKTUBHO
paspeniaTh KOH()IUKTHI,

4) BnajeHue HaBBIKAMH IIO3HABATENIbHOM, Y4eOHO-MCCIIEOBATENBCKOM M MPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMH  pa3pelieHus MpoOyieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELICHHSI PAKTUYECKUX 3a/1a4, IPUMEHEHUIO

pa3IMYHBIX METOJIOB IMO3HAHNUS;



5) TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSTEIBHOW HWH(POPMAIIMOHHO-TTO3HABATEIbHON
NeSITebHOCTH, BKJIIOYAsh YMEHHE OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(OpMAIUH,
KPUTUYECKH OLIEHUBATh M HWHTEPHPETHUPOBATH HH(POPMAIUIO, MOIYyYaeMYI0 W3 Pa3IHYHBIX
UCTOYHHUKOB,

6) yMEHHE HCIOJIb30BATh CPEICTBA MH(POPMALMOHHBIX U KOMMYHHUKALMOHHBIX TEXHOJOTHIM
(manee — UKT) B pemeHHy KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTraHU3al[MOHHBIX 3a1ad C
co0OoieHueM TpeboBaHUI 9PrOHOMHUKH, TEXHUKH 0e30macHOCTH, TUTHEHHBI,
pecypcocOepexeH s, TPaBOBBIX U ATHYECKUX HOPM, HOPM HWH(POPMAIIMOHHOW 0€30IT1aCHOCTH;

7) BageHue SI3BIKOBBIMH CPEJCTBAMH — YMEHHE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY
3pEeHHsI, UCTIOIb30BaTh aJICKBATHBIC SI3IKOBBIE CPEJICTBA;

8) BiageHNE HABBIKAMH MO3HABATEIBHONW pe(IeKCHN KaK OCO3HAHHs COBEPIIAeMbIX ACUCTBUI U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3yAbTaTOB U OCHOBAaHMM, 'PAHUI] CBOETO 3HAHUS U HE3HAHWUS,
HOBBIX TIO3HABATENIBHBIX 33/1a4 U CPEACTB UX JOCTHKCHHS.

IIpeamerHbie pe3yabTarTbl HAa 0a30BOM YPOBHE IPOSBIIIOTCS B 3HAHUAX, YMEHUSX,
KOMIIETEHTHOCTSIX, XapaKTEpU3YIOIIUX YPOBEHb OCBOCHHUS OOYYaIOIIMMHCA COJEp>KaHUs
yueOHOro MpeaMeTa.

B uTore oOyuarommecs T0JKHBI:

-BJIaJIETh 0A30BbIM IMOHATUHHBIM aIllIapaToM;

-XapaKTepU30BaTh CUCTEMY KOMILIEKCHBIX YUCEIT;

-IaBaTh  ONpEIeNICHUs, (QOpPMYyIHMpOBaTH CBOHCTBA KOPHEW, CTENEHEeH, Jorapudmos,
TPUTOHOMETPUUECKUX (PYHKIIHIA,

-IPOU3BO/IUTH TOKIECTBEHHBIE MPE0OPa30BaHUs, BHIYUCISATH 3HAYCHUSI BHIPAKECHUM;

-pemiatb  ypaBHEHHS, HEpaBEHCTBA C  paJuKalaMH, CTENeHsMHU, JorapupmamMu
TPUTOHOMETPUUYECKUMHM (DYHKIMSIMM B HECIOXHBIX CilydasX (C TPUMEHEHUEM OJHOM-ABYX
dopMyn n/unM 3aMeHbl IEPEMEHHOI), B TOM YHUCIEe MPHU pPEeIIeHUH MPAKTHYECKHX PaCYETHBIX
3a/1a4 U3 OKPY’KaIOILEro MUpa U U3 00JaCTU CMEXHBIX TUCIUIUINH;

-IPUBOJIUTH TPUMEPHl pEANbHBIX SBICHUW W IPOLECCOB, B TOM YHCIE NEPUOAUYECKHUX,
KOJIMYECTBEHHBIE XapaKTEPUCTUKH KOTOPHIX OMHUCHIBAIOTCS C TOMOIIbIO (QYHKIUH;
-HMCII0JIb30BaTh TOTOBBIE KOMITBIOTEPHBIE IPOIPAMMBI JUISl HJUTFOCTPALIUU 3aBUCUMOCTEN;
-ONpeAeATh 3HAueHUE (YHKLUMU IO 3HAUEHHUIO apryMeHTa; M300pa)xkaTb Ha KOOPAMHATHOMN
IUIOCKOCTH Tpa(UKH 3aBUCUMOCTEH, 3a/laHHBIX OMMCAaHUEM, B TaOIU4HOM (popme U PpopmyIoi;
ONHUCHIBaTh CBOWCTBa (yHKIMI ¢ omopoil Ha rpaduku; NEpeducisTh W HUTFOCTPUPOBATH,
UCTIONB3Ys TpaUKH, CBOMCTBA OCHOBHBIX AJIEMEHTAPHBIX (YHKIIUH;

-COOTHOCHUTh PEAJIbHBbIE 3aBUCUMOCTU M3 OKpYXKaroIleW >KU3HH U U3 CMEXHBIX IUCHUIUIMH C
3JIEMEHTapHBIMU (PYHKIMSIMHU, JIeJ1ast BHIBOJIBI O CBOMCTBAX TaKHUX 3aBUCUMOCTEH;

-00BSICHITh Ha IPUMEpaxX CyTh METOJIOB MAaTEMAaTUYECKOT0 aHau3a I UCCIIeI0OBaHUS (PYHKIIHIMA
Y BBIUMCIICHUS TJI0MaAen Gpuryp, orpaHndeHHbIX rpadukamMu GyHKIMH; BIYUCIEHHE 00BEMOB B
IIPOCTEHIINX CITy4dasx; HAXOAUTh IPEENbI OCIEI0BATENIBHOCTEN B IPOCTENIINX CITY4asX;
-00BSACHATh T€OMETPUYECKUNA U (PU3NYECKHI CMBICT NMPOU3BOJHOM; MOJIB30BATHCSA TaOIMIIaMU
IIPOU3BOJHBIX M MHTErPajoB, MpaBWJIaMU HAXOXIECHUS MPOU3BOIHBIX CYMM, IIPOM3BENEHUS U
YaCcTHOTO; TMOJb30BaTbCs IOHSATHEM IPOU3BOAHOM TMpPH ONMCAHUU CBOMCTB (DYHKIUH
(MOHOTOHHOCTH, HAUOOJIBIIIEEC ¥ HAUMEHBIIICE 3HAUCHHUS ),

-IPUBOJIUTH TPUMEPHI MPOIECCOB U SBJIEHUM, MUMEIOUINX CIIy4allHbIM XapakTep; HaXOIUTh B
INPOCTEHIINX CUTyallUSIX M3 OKpYXKAoUleW MXW3HU BEPOSTHOCTh HACTYIUIEHUS CIy4alHOTro
COOBITHSI; COCTABJIATH TAOJIUILIBI pacpe/iesieHUs] BEpOSATHOCTEH;



-OCYIIECTBIISITh MH(OPMAIMOHHYIO TEepepadOTKy 3a7aud, TMepeBoAs WHOOpPMAIMI0O Ha S3BIK
MaTeMaTHYECKUX CUMBOJIOB, IPEJCTABIISI COIepIKaIlMecs B 3a7a4yax KOJIWYECTBEHHbBIC TaHHBIC B
Buzae Qopmyin, Tabnui, rpaduKoB, TUArpaMM, U BBIOJHATH OOpaTHBIC ACHCTBHS C IEJBIO
u3BJIeueHus nHpopMaru u3 popmy, Tabiaui, TpaguKoB U ap.;

-UCXOJsl M3 YCJOBHUS 3aJaud, COCTABIIATh YHCIIOBBIC BBIPAKEHHsSI, YpaBHEHUS, HEPABEHCTBA U
HaXOJUTh 3HAUCHHSI HCKOMBIX BEJIMYMH;

-u3naratb M O(QOPMIATH pPEUIEHHE JIOTUYECKU IOCJIE[OBaTeIbHO, C HE0O0XOAMMBIMU
HOSCHEHUSIMU;

-HCI0JIb30BAaTh SA3bIK CTEPEOMETPHH ISl ONUCAHUS 00BEKTOB OKPYKAIOIIEro MUPA;

-IPUBOJUTH TPUMEPHI PEabHBIX OOBEKTOB, MPOCTPAHCTBEHHBIE XAPAKTEPUCTHKH KOTOPBIX
OINKCBHIBAIOTCS C TIOMOIIBI0 T'€OMETPHUYECKMX TEPMHUHOB M OTHOIICHUH (MapauleIbHOCTH,
NEPIEHIUKYJIIPHOCTH, PABEHCTBA, 101001, CHMMETPHUN);

-MeTh MPEJICTABICHHE O MHOTOTPAHHUKAX M TellaX BPAILCHMS; PAaclO3HABaTh HA YEPTEXKax U
MOJIEJNIAX IUIOCKHME M IPOCTPAHCTBEHHbIE I'€OMETPUUECKUE (DUTYpbI, COOTHOCUTh TPEXMEPHbIE
O00BEKTHI C UX OMHUCAHUEM, YEPTEXKAMU, U300PAKEHUIMU;

-J1aBaTh ONpeeeHus, GOPMYIUPOBaTh CBOMCTBA MHOTOIPAaHHUKOB U TeJl BPAIlEHUS;
-BBIIIOJIHSATH T€OMETPHUECKUE TOCTPOCHUS;

-WJUTIOCTPUPOBATh ~ METOJBI  MApAIUICNBHOTO,  MEPHEHIUKYIIPHOTO W IEHTPaJIbHOTO
IPOCKTHPOBAHUS;

-CTPOUTH MPOCTEHUIIINE CEUCHHSI TEOMETPUIECKUX TEIT,;

-HACCIIEZIOBATh M OTHMCHIBATH IPOCTPAHCTBEHHBIE OOBEKTHI;

-yMETb UCIIOJIb30BaTh CBOMCTBA MJIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, METOJIbI BBIYMCICHUS UX
JUHEWHBIX 53JEMEHTOB M YIVIOB, (GOPMYJIbl A BBIYMCICHMS IUJIOMIAJEH IOBEPXHOCTEH
IPOCTPAHCTBEHHBIX (Uryp, (Gopmysbl, JUIsl BBIYHUCIEHUS OOBEMOB MHOTOTPAHHUKOB U Tel
BpALICHHUS;

-BBIUMCIIATh JUIMHY OTPE3Ka MO KOOPJMHATAM €ro KOHIIOB; BBIYHCIATH KOOPAMHATHI CEPEIUHbBI
OTpe3Ka;

-OIIepUPOBATh C BEKTOPAMH: HAXOAUTh CYMMY H pPa3sHOCTh JIBYX BEKTOPOB, 3aJaHHBIX
Te€OMETPUYECKH, HAXOIUTh BEKTOP, PaBHBIN MPON3BEICHHUIO 3aJAHHOTO BEKTOPA Ha YUCIIO;
-HaXOIWTh JUISi BEKTOPOB, 3aJaHHBIX KOOPAMHATAMH: JUIMHY BEKTOpa, KOOPIMHATHI
NPOM3BEACHUS BEKTOPA Ha YUCIIO, BEIYUCIATH CKAJIIPHOE ITPOU3BECHUE BEKTOPOB;
-[IPEJICTABIIATh BEKTOP B BUJE JTUHEHHOW KOMOMHAIIMK TPEX BEKTOPOB, PACKIIAbIBATh BEKTOP 11O
TPEM HEKOMILTAHAPHBIM;

-[IPOBOJIUTh J0KA3aTEJIbCTBA T€OMETPUYECKHX TEOpPEeM; IPOBOJUTh NHCbMEHHBbIE U YCTHbBIE
JIOTHYECKHe 0OOCHOBAHMS MPH PEIICHUH 337a4 Ha BEIYUCICHHS U JI0Ka3aTeNIbCTBO;
-ACTIOJIb30BAaTh B OTHOIIEHUH T€OMETPUIECKUX (PUTYp TOTOBBIE KOMIIBIOTEPHBIE TPOTPAMMBI JUISI
MIOCTPOCHHS, TPOBEICHUS SKCIIEPUMEHTOB W HAOIIOJCHUH Ha IJIOCKOCTH W B TPOCTPAHCTBE;
MOJICIIUPOBATh N3MEHEHHE CBOWCTB F€OMETPUUYECKHX OOBEKTOB B JIMHAMHUKE, B 3aBUCHMOCTH OT
U3MEHEHHs TapaMeTPOB.

OcHoBHOe coepkaHue

YucsioBble GYHKIHM U YHCJI0Basi OKPYKHOCTH. OnpesieneHus YucioBor (GpyHKIMH, 0OpaTHOM
¢byskun. CrocoObl 3aaHUs YMCIOBBIX (YHKIMI M UX CBOMCTBA. 3HAKOMCTBO C MOJENSIMH
«YUCIIOBas OKPYKHOCTb» M «YHUCIOBAs OKPYKHOCTh Ha KOOPAMHATHOM INIOCKOCTI.
Tpuronomerpuueckne ¢QyHkuuu. CHHYC, KOCHMHYC KakK KOOPJMHAThl TOYKH YHCIOBOMN
OKPYXKHOCTH, TaHT€HC U KomanzeHc. TpuroHomerpuueckre (yHKIIMM YUCIOBOIO apryMeHTa U



CBS3M MEXJy HUMHU. TpuroHomerpuyeckue (QpyHKIMU YIJIOBOTO apryMeHTa, pajJuaHHas Mepa
yrna. @DyHKUMH y=sin X, y=cOS X, UX CBOHCTBa H Trpaduxu. DopMysibl HPUBEICHHUS.
[Tepuomuunocts pyHKIMIA y=sin X, y=cos X. CxxaTne u pactsikenue rpaduka GyHKuii, rpaduk
rapMoHudeckoro kosneOanums. DyHkmum y=tg X, y=ctg X, HX CBOWCTBa M TpaduKH.
[TapannenbHbli TNEPEHOC, CUMMETPHUS OTHOCHTEJIBHO OCEM KOOpIMHAT M CHUMMETpHUS
OTHOCHUTEJIBHO Havajla KOOPJIUHAT, CHMMETPHUS OTHOCUTENIBHO IPSIMOM y = X.
Tpuronomerpudeckue ypapHeHnus. [lepBoe npeacraBieHue 0 pelieHUd TPUTOHOMETPUYECKUX
YPaBHEHUN U HEPABEHCTB. APKKOCHUHYC U PELIEHUE YPaBHEHHUS COS X = a, apKCUHYC U pELICHUE
yYpaBHEHHUA SN X = a, apKTaHT€HC U pEllIeHHEe YPAaBHEHUS tg X = a, apKKOTAHTE€HC U pelleHue
ypaBHeHus ctg X = a. PenieHue TpUrOHOMETPUYECKUX YPAaBHEHUH METOIOM BBEJICHMS HOBOU
nepeMeHHOi. OTHOPO/IHbIE TPUTOHOMETPUUECKHUE YPABHEHUS.

IIpeoOpa3oBanne TPUroHOMeTPHYECKUX BbIpaskeHHH. CHHYC U KOCUHYC CYMMBI U Pa3HOCTHU
apryMeHToB. TaHTeHC CyMMBI pa3HOCTH apryMeHTOB. DopMyiibl ABOWHOTO apryMeHTa, (hOpMyJIbl
noHwkeHuss  creneHn.  Dopmynsl  MmoNoBUHHOTO  yria.  [IpeoOpasoBanus  cymm
TPUTOHOMETPHUYECKUX (YHKIUMHA B MIPOU3BEIECHHUE W MPOU3BEACHUS B CymMMy. BolpakeHue
TPUTOHOMETpPHUYECKUX (QYHKIMI uepe3 TaHTeHC MOJOBHMHHOrO aprymenTta. [IpeoOpaszoBanue
BolpaxkeHuss A sin x + B cos x k Bumy C sin (x + t). [IpeoOpazoBanusi mpocTeHImx
TPUTOHOMETPUUECKUX BBIPAKEHUH.

IIpousBoanas. YwucioBble MOCIEAOBATEIBHOCTU (OMpeEEiIeHUE, IapaMeTphbl, CBOMCTBA).
[TonsiTue mpenena mociaeaoBaTeIbHOCTU (HA HATJISAHO-UHTYUTUBHOM ypoBHE). CyliecTBOBaHUE
npejiena MOHOTOHHOM OrpaHMYEHHOW IMOCIIEN0BATENbHOCTU (IIPOCTEHIINE CITydyau BBIYUCICHUS
MpEAeSIOB IOCIEI0BAaTEIbHOCTH: JJIMHA OKPYXKHOCTH M IUIOIIA[b Kpyra Kak Ipeaelibl
MOCIIE0BATEIbHOCTEHN; BRIYUCICHUE CYyMMbI OECKOHEYHON T€OMETPUUYECKOM MPOrpeccun).
[Ipenen ¢ynknum Ha OeckoHeYHOCTH U B Touke. [loHSATHE O HENpepbIBHOCTU (DYHKIIUU.
[Tpupamenne aprymenra, mnpupamiesue ¢yHkuud. OnpeneneHue NpPOU3BOJHOW: 3a/1auH,
IPUBOJALINE K TIOHATUIO INPOU3BOJHOM, ONPENEIIEHUE NPOU3BOJHOW, €€ TeOMETPUYECKUI M
¢u3nyecKuil CMBICI, aITOPUTM OTBICKAHMSI TMPOM3BOAHON. BpruncieHne MPOU3BOIHBIX:
dbopmynsl u npaBwia AuddepeHnrpoBaHus. YpaBHEHHE KacaTelbHOW K Tpaduky (QyHKIUH.
[Tpou3BoaHbIe 00paTHON (PYHKITUU U KOMITO3HMIIMH JaHHON (PyHKIMU ¢ auHEHoM. [Ipumenenue
MPOU3BOTHON JUIsl MCCheAoBaHUs (QYHKIMNA: HUCClIeA0OBaHHEe (PYHKIIMH HAa MOHOTOHHOCTb,
OTBICKaHHE TOYEK JKCTpEeMyMa, MocTpoeHue rpaduxoB ¢yHkuuid. OTbIckaHHE HAUOOJBIIUX U
HalMEHBIIMX 3HAYEHUH HEeNpepbhlBHOM (YHKIMHM HAa NPOMEXKYTKE, 3aJaud Ha OThICKaHHE
HauOOJBIINX ¥ HAUMEHBIINX 3HaYeHUH BenuyuH. [IpuMephl HCIONb30BaHUs POU3BOAHOM NS
HaXO0X/IECHNs HAWITYYIIEro PEUICHHUsS B NPUKIAJHBIX, B TOM YUCIIE COLUAIBHO-DKOHOMUYECKUX,
3anavyax. Haxoxxenue ckopocTu Juist poliecca, 3a1aHHOTro (GopMyJIoi Uiu rpagukoMm.
CrenenHasi pyHKUHA

[TonsiTiE KOpHS N-CTENEHU U3 JNEUCTBUTENIBHOrO 4uciaa. DyHKIUU y=N X , UX CBOWCTBA W
rpaduxu. CoiicTBa KOpHs N-cTeneHu. [IpeobpazoBanus BbIpaXKeHH, COAEPKALIUX PaAUKAIIbI.
O06o00611eHre TOHATHS O ToKazaresne creneHd. CTeneHHble QyHKIMH, UX CBOWCTBA U TpaduKH.
Iloka3aTenbHas U Jlorapupmuyeckass QyHKUHA.

[Toka3zarenbHas ¢yHKuMsA, ee cBoiicTBa U rpaduk. [lokazarensHbie ypaBHeHus. [lokazarenbHble
HepaBeHcTBa. [lonarue norapudpma. dynkuusa y = log x, ee cBoiictBa u rpadux. CoiicTa
norapupmoB. Jlorapudpmudeckue ypaBHeHus. Jlorapupmuueckue HepaBeHcTBA. llepexom k
HOBOMY OCHOBaHHIo jorapudma. JuddepeHmupopanue mokaszaTreabHON U JorapuMUYECKON

byHKIMI.



Kom0uHaTopuKka U BepOSITHOCTb.

[lpaBuna ymHoOxkeHus. IlepecraHoBkM U (akTopuanbl. BBIOOp HECKONIBKUX 3JEMEHTOB.
bunomuansubie koapduuuenTsl. CirydaitHble COOBITHS U UX BEPOSITHOCTH.

IIpsiMble U MI0CKOCTH B NpocTpaHcTBe. OCHOBHBIE MOHATUS CTEPEOMETPUN (TOUKA, MpsAMas,
IUIOCKOCTB, MPOCTPaHCTBO). [loHsATHE 00 aKCMOMAaTHYECKOM Croco0e MOCTPOCHUS T€OMETPHH.
Ilepecekaromuecs, NnapajiesbHbIE W CKPEUIMBAIOLIMECS NpPAMbIE. YTOJI MEXIYy HPSIMBIMU B
npocrpancTse. [lepneHaukynspHOCTs npsMbIX. llapamienpbHOCT M NEPIEHIUKYIIPHOCTH
OpsIMOM M IUIOCKOCTH, IIpU3HAaKM M cBoiictBa. Teopema O Tpex MNEpHEHAUKYIApAX.
[lepneHauKynAp M HAKJIOHHAs K IUIOCKOCTH. YTOJI MEXKIYy IMpsAMOM U  IJIOCKOCTBIO.
[TapannenbHOCTh IUIOCKOCTEM, NEPHNEHIMKYJIAPHOCTh IUIOCKOCTEH, IPU3HAKKM M CBOMCTBA.
JIByrpaHHBIN YroJl, JIMHEWHBIA yroJl ABYTPAHHOIO yria. PaccrosHMe OT TOYKM A0 IUIOCKOCTH.
Paccrosaue ot mpsimoi n0 miIockoctu. PaccrosHue Mexay NapaulebHBIMU IUIOCKOCTSIMH.
Paccrostnue Mexay CKpeIMBaOIIUMHUCS TPSIMBIMHU.

MHuororpannuku. Bepinnel, peOpa, rpanu MHOrorpaHHuka. Pa3seprtka. MHOrorpaHHbI€ YIJIbI.
Beimyknble mHororpanHuku. Ilpusma, ee ocHoBaHue, OOKOBble peOpa, BbICOTa, OOKOBas
noBepxHocThb. IlpsiMas u HakimoHHas npusMa. [IpaBunbHas npusma. I[lapamnenenunexn. KyoO.
[Tupamuna, ee ocHoBaHue, OOKOBble peOpa, BbICOTa, OOKOBas IOBEPXHOCTb. TpeyronbHas
nupamuga. IlpaBwibHas nupamupa. YcedenHas nupamuga. l[lonsatme o cumMmerpuu B
IPOCTpaHCTBE (LEHTpaibHas, oceBasi, 3epKaibHas). CeueHuss MHororpaHHukoB. llocTpoenue
ceueHuil. [IpencraBnenue o npaBUIbHBIX MHOIOTPAaHHUKAX (TETpa’ip, Ky0, OKTasap, A0JAEKadap,
HUKOCadIP).

BexkTopbl. Bektopsl. Monyns Bektopa. PaBeHcTBO BekTOpoB. CJ0XEHHE BEKTOPOB U
YMHOXEHHE BEKTOpPOB Ha 4Mcio. KoyuimHeapHble BEKTOpbl. PasnokeHue BeKTOpa IO IBYM
HEKOJUIMHEApHBbIM BeKTopaM. KomIutaHapHble BEKTOPBI. PazioskeHue o TpeM HEKOMILIaHAPHBIM
BEKTOPaM.

Meton xoopauHaT B npocTrpancree. KoopauHaTsl TOYKM U KOOPAUHATEI BeKTOpa. CKalsipHOE

IIPOU3BENIEHNE BEKTOPOB. Vpasuenue niockocmu. JIuxenus. [Ipeobpasosanue nooodbus. YTibl
MEX1y PSMBIMH U MIJIOCKOCTSAMU. PaccTosiHue Mex 1y IByMsl TOUKaMH, OT TOYKH J0 TUIOCKOCTH.
Huaunap, xonye, map. Ilonsatue nunuaapa. Ilnomanes moeepxHoctw muwimHzapa. Ilonstue
koHyca. [Imomane noBepxHocTu KoHyca. Y ceueHHbld KoHyC. Cepa u map. YpaBHeHue cephl.
B3anmHoe pacnionokenue chepsl u miockoctu. KacarenbHas rmiockocts k cepe. [lnomans
cdepsl.

O0bembl Ter. OO0beM nOpAMOYrosbHOro mnapasienenunesna. OObeMbl NPsAMON NPU3MBI U
mnHApa. O0beMbl HAKIIOHHOM MPU3MBIL, TMpaMHIbl U KOHyca. OObeM 11apa U Mmioua s chepsl.
OOBEMBI IAPOBOTO CETMEHTA, IIAPOBOTO CJIOS M IIAPOBOTO CEKTOPA.

TemaTnuyeckoe MJIaHNPOBaHUE
Auredpa u Hayas1a anaausa 10 kiaace

Ne i/ | Tema ypoka Koz-Bo wacoB | Kon-Bo k/p
1 IToBTOpEHHE. 3 1

2 UYucnoBble QYHKIIUU U YUCIIOBAsi OKPY>KHOCTb. 6 1

3 Tpuronomerpuueckue GyHKIIUH. 18 1

4 TpuroHnomerpruyeckue ypaBHEHHUsI. 9 1

5 [Tpeobpa3oBaHre TPUTOHOMETPUUYCCKUX BBIpOKEeHUH. | 12 1

6 IIponsBoHEIE. 24 1

7 Kombunartopuka. 4




8 [ToBTOpEHME. 8 1
Wtoro 3a rox 84 7
I'eomerpus 10 kiaace
Ne Tema ypoxka Kou-BO Koi-Bo
/11 4acoB K/p
1 BBenenne B crepeoMeTpuio 3
2 [TapamienbHOCTh TPSAMBIX U TIJIOCKOCTEH 15 2
3 IlepneH IUKyYISIPHOCTD NPSIMBIX U INIOCKOCTEN 17 1
4 MHororpaHHUKH 12 1
3) [ToBTOpEHME M cucTeMaTU3aLUs MaTepuaia Kypca reOMeTpuu | 5 1
10 kiacca
Hroro 3a rox 52 5
Anredpa u Hayasa anajam3a 11 kiace
Ne m\m | Tema ypoxka Komn-Bo vacos | Kon-Bo
K/p
1 BBoaHoe nmoBTopenue (34) 3
2 Crenenn u kopau. Crenennsie GyHkuuu (159) 15 1
3 [TokazaTenpHas U orapupmMudecKas 22 2
bysaKIMYN (2249)
4 [TepBooOpasnas u uaTErpas (74) 7 1
3) DneMeHThl KOMOMHATOPUKH, CTATHCTUKUA M Teopud | 4
BEPOSITHOCTEH (44)
6 VYpaBHenust u HepaBeHcTBa. CucTeMbl ypaBHeHUN u | 17 1
HepaBeHCTB (174)
7 [loBropenne  m  cucremarusamusi  y4deOHoro | 16 2
MaTepuana Kypca anreOpbl u Hayail
MareMaruyeckoro ananmsa 11 kmacca (164)
Wtoro 3a ron 84 7
I'eomerpus 11 kinace
No Tema ypoka Koin-Bo Kou-Bo
n/m 4acoB K/p
1 BekTopsl B mpocTpaHcTBe 6 1
2 MeTo1 KOOpAWHAT B IPOCTPAHCTBE 11 1
3 [lwmHap, KoHyc, map 13 1
4 O0Bembl 15 1
5 [ToBTOpeHne u cucremaTuzanus y4yeOHOro marepuana kKypca | / 1
reomerpuu 11 kiacca
Hroro 3a rox 52 5




