MYHULUITAJIBHOE KASEHHOE OBIIEOBPA3OBATEJIBHOE YUYPEXIEHUE
«OPJIOBCKAS CPEAHAA OBILIEOBPA3OBATEJIBHA S HIKOJIA»
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IIpunoxenue

K OCHOBHOM 00pa3oBaTeIbHON MIporpamme
cpemnero ooOiero oopasoBaHus

MKOY «Opnosckas COLL»

PABOYAS TIPOIT'PAMMA
[IpeameTHas obmacte «MaTemaTika U HHPOPMATHKA»
IIpenmer «MaremaTuka
YposeHb cpenero odiiero oopasoBaHus

(6a30BBIi YPOBEHB)

CocraBuna: Cnésko T.E., yuaurens MmaTeMaTUKU

c. OpnoBka



Pabouas mporpamma mo mareMaTHKe OpHeHTHpoBaHa Ha ydammxcs 10-11 ximaccoB u
pa3paboTaHa Ha OCHOBE CIIEAYIOMINX JOKyMEHTOB:
1. ®@enepanbHblii TOCYIAPCTBEHHBIM 00pa30BaTeNbHBIA CTaHAAPT OCHOBHOTO  OOILEro
o0pa3oBaHUsl YTBEPXKICHHOTO IMPUKa3oM MuHHCTEpCTBA 00pa3oBaHUs M Hayku Poccuiickoii
®enepanun ot 17 mast 2012 . Ne 413 (mpukaz MUHOBPHAYKU POCCHUMU ot 31.12.2015 Ne
1578, peructpanronnsiit Ne 41020 ot 09.02.2016);
2. IlpumepHass ocHoBHas oOpa3oBaTeibHasi IporpamMma cCpenHero ooOmero oOpa3oBaHUs
(omobOpena perieHueM (QenepalbHOTO  yU4eOHO-METOJAUYECKOTO0 OOBCIMHEHUS 10 OO0ImeMy
oOpa3zoBanuio (mmpotokos oT 28 urons 2016 r. Ne 2/16-3);
3. [Ipuka3z MunucrtepctBa o6pazoBanus u Hayku Poccuiickoit @enepanuu ot 30 aBrycra 2013 1.
Ne 1015 «O6 yrBepxaenun Ilopsaka opraHu3anid W OCYIIECTBJICHHS 00pa3oBaTeIbHON
NEeSTeIbHOCTH 10 OCHOBHBIM OOIIe00pa3oBaTelnbHBIM IMporpaMmaM — 00pa3oBaTeIbHBIM
MporpaMMamM HadajlbHOTo 00IEero, OCHOBHOTO OOIIEro U CPpeqHero o0Iiero oopazoBaHus»;
4. IlocranoBneHue ['maBHOro rocynapcTBEHHOIO CaHUTapHOro Bpauda Poccuiickoit @enepanuu
or 29 nexkabps 2010r. Ne 189 «O6 yrBepxknenun CanlluH 2.4.2.2821-10 «CanurtapHo-
SMHUJIEMUOJIOTHYECKHE  TpeOOBaHMS K  YCIOBUSM W OpraHu3aluu  OoOydeHHs B
o0ureo0pa3oBaTenbHbIX YyupexaeHusax» B pel. llocranominenus ['maBHOro rocyaapcTBEHHOTO
canutapHoro Bpaua P® ot 24.11. 2015 Ne81;
5. OcHoBHasi o0Opa3oBaTeibHAas MpoTpaMMa CpeaHero oOmero oOpa3oBaHMs MKOVY
«Opinosckas COIy;
6. YcraB MKOY «Opnosckas COIL».

PabGoyas mporpamma oOecrnieueHa yuyeOHMKaMH, Y4€OHBIMH MOCOOMSIMH, BKIIOUCHHBIMU B
(dbenepanbHBI TIEpeUYeHb Y4€OHUKOB, peKOMEHAyeMbiX MuHoOpHaykn P® k ucnoiap30BaHUIO
(mpukaz Muno6prayku P® ot 31.03.2014 Ne 253 ¢ usmenenusimu ot 08.06.2015 Ne 576, ot
28.12.2015 Ne 1529, 0126.01.2016 Ne 38, 21.04.2016 Ne 459, ot 29.12.2016 Ne 1677, ot
08.06.2017 Ne 535, o1 20.06.2017 Ne 581, ot 05.07.2017 Ne 329:
1. Maremaruka. AnreOpa W Havyajla MaTeMaTUYECKOTO aHanu3a. ba3oBwiid ypoBeHb: 10 kiacc:
yueOnuk / A.I'. Mep3msik, [{.A. Homuposckuii, B.b. ITononckuii, M.C. Sxup; mox pea. B.E.
[Tomonbckoro. — 5-e u3., crepeoturt. — M.: Benrana-I'pad, 2020.
2. Marematuka. ['eomerpus. ba3oseiii ypoenn: 10 kmacc: yueOnuk / A.I'. Mepsnsk, J[.A.
Homuposckuii, B.b. Ilomonckuii, M.C. Sxup; mox pen. B.E. Ilogmonsckoro. — 3-¢ wu3nm.,
crepeoturt. — M.: Benrana-I"pad, 2020.
3. Marematuka: anreOpa ¥ Hayala MaTeMaTUYeCcKOTo aHalu3a, reoMeTpus. Airedpa u Haudana
MaTemMaTH4eckoro aHaiusa. basosbiit ypoBenb: 10 kmacc: meroaumueckoe nocodue/ E.B. byiko,
A.I'. Mepansak, B.b. Tlononckuit, M.C. SIkup — M.: Benrana-I"pad, 2020.
4.AnreOpa u Hauana marematuyeckoro ananusa (ba3oBsiif ypoBens): 10 kiacc : tuaakTHUeCKHe
MaTepHansl : mocodue Uil yyamuxcsi ooieodpa3zoBaTenbHbix opranuzanuii / A. I'. Mep3msik, B.
b. lTononckuii, E. M. Pabunosuu, M. C. fkup. — M. : Benrtana-I'pad.
5. Matemaruka: anrebpa v Hayaia MaTeMaTHYECKOTo aHalu3a, reomeTpud. ['eomeTpus. ba3oBbrit
ypoBeHb: 10 kmacc: metoauueckoe nmocobue/ E.B. byiko, A.I'. Mepansik, B.b. TTononckwuii, M.C.
Sxup — M.: Benrana-I'pad, 2020.
6. 'eomerpus (ba3oBblit ypoBeHs): 10 Ki1ace : TuAaKTHYECKUE MaTepHaIb : TOCOOHE IS
yyamuxcs oomieoopa3oBarenbHbIX opranuzanuii / A. I'. Mep3mnsik, B. b. Ilononckuit, E. M.
PabunoBuu, M. C. fkup. — M. : Benrana-I'pag.
7. Marematuka : mporpammsbl: 5—11 knaccsl / [A.T'. Mepansk, B.b. [lononckuii, M.C. Skup u
ap.]. — M. : Benrana-I'pa¢, 2018
8. Marematuxka : mporpammsbl: 5—11 knaccesl / [A.I'. Mepansk, B.b. [lononckuit, M.C. Sxup u
ap.]. — M. : Benrana-I"pa¢, 2017 (reomerpus 10-11)

Cnucox UHTEpHeET - pecypcoB:
1. CnpaBOYHHK MaTeMaTH4ecKuX (HhopmyIt
http://www.pm298.ru

2. lnpakTrdeckne MaTepHuaisl 0 MaTEMaTUKE
WWW.comp-science.narod.ru



http://www.pm298.ru/
http://www.comp-science.narod.ru/

3. Meroauka npenojaBaHus MaTEMaTUKH

www.methmath.chat.ru

4. EI'D no maTemaTuKe: OArOTOBKA K TECTUPOBAHUIO

http://www.uztest.ru

5. http://school-collektion.edu/ru - «Enunas KoJuteKIHs UPPOBBIX 00pa30BaTEIbHBIX
pecypcoB»

6. http://fcior.edu.ru, http://eor.edu.ru «®exnepanbHbiii ICHTP UHOOPMALTMOHHBIX
00pa3oBaTebHBIX PECYPCOB)

7. http://www.ed.gov.ru - Caiitr PocoOpa3oBanus

8. http://www.school.edu.ru - Poccuiickuii 06pazoBaTeabHbIN MOPTAT

9. http://www.proshkolu.ru/, - CaiiT mis Bcex yumrtenei-npeaMeTHIKOB becriaTHbii
mkoapHbIN noptan «lIpolllkomy.py - Bce mkonsr Poccun»

10. http://festival.1september.ru/ - ®ecruBans neparornyeckux uaei «OTKPITBIA YPOK»
11. http://www.metod-kopilka.ru/ - MmeTonueckasi KOTIHIKA YYUTENSI MATEMATHKH.

[Ilkona BmpaBe B TeyeHHE 3-X JIET MHCIOJIB30BaThb B 00pa30BaTEIbHON JESTEIBbHOCTH
y4eOHUKH, TPHUOOpETEHHBIE A0 BCTYIUIEHHS B CHITy MpuKkasa oT 28.12.2018 Ne 345.
[IporpaMMoli OTBOIUTCS HA U3y4EHHE MaTeMaTHKy 272 yaca, KOTOPbIE pacIpeAesieHbl M0
KJ1accaMm CleAyIoLUM o0pa3om:
10 xknacc — 136 gacos, 4 Jyaca B HeACIIO;
11 xknacc — 136 gacos, 4 Jaca B HEACTIO.
B ToM uncne KOHTPOJIBHBIX PadoT:
10 kmacc — 13
11 kmacc — 13
I'naBHas wejb M3y4yeHUs MaTeMaTUKU B COBPEMEHHON IIKoyie Ha 0a30BOM ypOBHE —
MOBBICUTh  OOIIEKYJIBTYPHBIM  YpPOBEHb OOy4aloIIEerocs ¥ 3aBepIIUTh  (OPMHUPOBAHUE
OTHOCHUTENIbHO IIEJIOCTHOMH CHUCTEMbl MaTeMaTHUYeCKUX 3HAHUM Kak OCHOBBI YCIEIIHOTO
MPOJIOJDKEHUsT  00pa3oBaHUsl MO  CHEIUAIBHOCTSIM, HE CBA3aHHBIM C  MPUKIAIHBIM
MCI0JIb30BAHUEM MaTeMAaTHKH.
3anayu, pemaemblie NpU peaju3anun padodeil mporpaMmMmbl

* popMHpOBaHHE MATEMATHYECKOTO CTHJISI MBIIIJICHUS, BKIIFOYAIOIIETO B ¢€0s MHIYKIIUIO U
JNEAYKIMI0, O0000IeHne W KOHKPETH3allMio, aHalli3 M CHHTE3, KIACCUPUKALUIO |
CHUCTEMaTH3aIMI0, a0CTparupoBaHUE U aHAIOTHIO;

* pa3BUTHE UHTEpeca OOYUYAIOMINXCS K U3YYEHUIO MAaTEMAaTHKH;

* UCIOJIb30BAaHWE MAaTEMATHYCCKUX MOJENCH Ul pelleHUs MPUKIAIHBIX 3a7a4, 3a1ad U3
CMEXHBIX JUCIUIUINH;

* MpUOOpeTeHHE OMbITa OCYIIECTBICHUS Y4eOHO-UCCIEAOBATEIbCKOM, TMPOECKTHOH U
MH(POPMAITMOHHO-TIO3HABATEILHOM JIeATEIILHOCTH;

* pa3BUTHE UHAWBUIyaTbHOCTU U TBOPUYECKUX CIIOCOOHOCTEH, HAMpaBICHHOE HA MOJATOTOBKY
BBIMTYCKHUKOB K OCO3HAaHHOMY BBIOOPY Mpodeccuu.

TexHonornu, ucnoJib3yembie B 00y4eHHH:

J UH(POPMALTMOHHO — KOMMYHUKAaTHBHbBIE TEXHOJIOTUH ((popMUpOBaHUE
COBPEMEHHOM MH(POPMALIMOHHOM KYJIBTYpBl yJaluXxcsi, ClIOCOOHOCTH 3 HEKTUBHO
UCIOJIb30BaTh UMEIOIUECS B UX PACTIOPSHKEHUN MH(DOPMAIIMOHHBIE PECYPChl U TEXHOJIOT MU
B OBITOBOI U IIpodeccnoHaIbHOM 00IaCTAX KUZHEAEATENBHOCTH. );

o TEXHOJIOTUS TUYHOCTHO-OPUEHTUPOBAHHOTO 00ydeHHs (MaKCUMaIbHOE pa3BUTHE
WH/IMBUYAJIbHBIX TI03HABATENLHBIX CIIOCOOHOCTEH peOeHKa Ha OCHOBE UCIIOJIb30BAHHUS
MMEIOIIETOCs Y HETO OTbITA KU3HEAEATeIbHOCTH. );

. 30pOoBbecOeperaroIue TEXHOIOTUH (COepeKEHUE 370POBbsI yHalIUXCS OT
HeOIaronpusATHBIX (PaKTOPOB 00Pa30BATEIBLHON Cpebl, 0OecrieueHIe ITKOIbHUKY
BO3MO’KHOCTh COXPAHEHUS 37I0POBBS B IIEPHO] 00yUSHHS B LIKOJIE, CIOCOOCTBOBAHUE


http://www.methmath.chat.ru/
http://www.uztest.ru/
https://infourok.ru/go.html?href=http%3A%2F%2Fschool-collektion.edu%2Fru
https://infourok.ru/go.html?href=http%3A%2F%2Ffcior.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Feor.edu.ru%2F

BOCIMTAHUIO Y YUALIUXCS KYJIbTYPHI 310pOBBS. (POpMUPOBAHHE Y IIKOJIHHHKOB
HeoOxonuMbIX YV /[ 1o 310poBoMy 00pa3y *KHU3HH U UCTIOJIb30BaHUE MOTYYSHHBIX 3HAHUN
B TIOBCETHEBHOM KU3HM. )

MeToabl 1 (l)OprI KOHTPOJISA IINIAHUPYEMBIX IIPEAMETHBIX PE3yJbTaTOB

. YceTHblii onpoc — yctHast popmMa KOHTPOJIS 3HAHUK U YMEHUH, HCIIOJIB3YETCS
B3aMOIIPOBEPKA, CAMOIIPOBEPKa 10 00pasily, 3acIylIMBaHUE OTBETA U €r0 OLICHUBAHUE
YUUTEIIEM.

J MaTteMaTH4YeCKHd AMKTAHT — MUCbMEHHAsA (hopMa KOHTPOJIS, IPUMEHIeMast ISt
MIPOBEPKH YMEHHUS MPaBUIIbHO IOHUMATh U 3alIMCBIBATh YKMCIIA, MATEMAaTUYE€CKHE TEPMUHBI U
MTOHSTHS.

. CamocrosiTesibHasi paboTa— MuckMeHHas hopMa KOHTPOJIS, paccuuTanHas Ha 5 — 20
MUH, IPUMEHSETCS JJIsl OLICHUBAHUS YPOBHS C(OPMHUPOBAHHOCTU 3HAHUM M YMEHHII 110
M3y4aeMOMY BOIIPOCY B TEME.

J IIpakTnueckas padora — hopMa KOHTPOJISL, IPUMEHSETCS AJIsl OLICHUBAHUS YMEHUS
BBITIOJIHATH OTpe/IeTICHHbIE IPAKTUYECKUE AEUCTBU S, TPUMEHSISI 3HAaHUSI MaTEMaTHKU.

. KonTpoabHas padora — nucbMeHHas (opMa KOHTPOJISI 3HAHUN, YMEHUIN 1 HABBIKOB
0 U3y4aeMoi TeMe, pacCulTaHa Ha BBIIIOJIHEHUE B TEUEHHUE YPOKa.

. KoHTposabHO-u3MepuTeIbHbIEe MaTepUAJIbI (TECTHI)

. CamonpoBepka, B3aMMONPOBepPKa

. dopMa NpoMe;KyTOYHOI aTTeCTAIlMM - TECT B KOHIIE yueOHOTro roja, B 11 kinacce B
dbopmate EI'D.

®opMbI KOHTPOJISl IVIAHMPYEMbIX MeTanpeMeTHbIX Pe3y/bTaTOB:

° Hab6aronenue

° Tect

° Becena

. KonTpoabHasi padora

JIn4HOCTHBIE, MeTanpeAMeTHbIe U MpeIMeTHbIe Pe3yJIbTaThl 0CBOEHHUS
cojiep:KaHusl Kypca MaTeMaTHKH

®I'OC cpenero obmiero oOpa3oBaHUS YCTaHAaBIMBAeT TpeOOBaHUS K pe3yibTaTam
OCBOCHHSI  y4eOHOTO MpeaMerTa:
— JINYHOCTHBIM;
— METanpeIMETHbBIM;
— IPEIMETHBIM.

JInyHOCTHBIE Pe3yabTATHI:

1) BocmUTaHWe pPOCCHMCKONW TpaKJAHCKOW HISHTHYHOCTH: TATPUOTU3MA, YBAXKEHHS K
OTedecTBY, OCO3HAHHE BKJIa/Ia OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;

2) ¢dopmupoBaHHEe MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH 1 00IIeCTBEHHOI MPaKTUKH;

3) OTBETCTBEHHOE OTHOIIEHHE K OOY4YEHHIO, TOTOBHOCTh M CIOCOOHOCTh K CAMOPAa3BUTHIO U
camMo00pa30BaHUI0 Ha MPOTHKEHUH BCEW JKM3HU; CO3HATEILHOE OTHOIICHHE K HETPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIIENTHOM MPo(hecCHOoHANbHOW U 0OIIECTBEHHOH AeITeTbHOCTH;

4) oco3HaHHBIN BBIOOP OyayIiel mpodeccuoHaNbHON NESTENIBHOCTH Ha 0a3e OPUEHTHPOBKU B
Mupe mpodeccuit u mpodeccHOHATHHBIX NPEANOUYTEHUH; OTHOIICHHE K MPoecCHOHATBHON
NEeSTeNbHOCTH KaK K BO3MOXKHOCTH YYacTUs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
TOCYyJapCTBEHHbIX W  OOLIEHAIIMOHAIBHBIX MpobieM; (OPMHUPOBAHHE  YBAKUTEIHLHOTO
OTHOIICHHUS K TPYAY, Pa3BUTHE OIBITA y4aCTHsI B COLUATIBHO 3HAYMMOM TPYIE;



5) yMeHHe KOHTPOJMPOBATh, OLICHUBATh M AHAIM3HPOBATH MPOIECC U PE3yJIbTaT y4eOHOU U
MaTeMaTHYECKON AeATEIbHOCTH;

6) yMeHUeE yIpaBiIsITh CBOEH [103HABATENbHOMN JAEATENBHOCTBIO;

7) yMeHME B3aMMOJIEHCTBOBATH C OJJTHOKJIACCHUKAMM, IE€TbMHU MJIAJILIET0 BO3pacTa U B3POCIBIMU
B 00pa3oBaTelIbHOM, OOIISCTBEHHO IIOJIC3HOM, Y4eOHO-UCCIEAOBATEIBCKON, MPOSKTHON U
JIPYrUX BUAAX ACSITEIBHOCTH;

8) KPUTHYHOCTH MBIIUICHUS, WHUIUATHBA, HAXOJYUBOCTb, AKTUBHOCTb IIPU pEUICHUU
MaTeMaTHYeCKUX 3a/a4.

MeTtanpeaMeTHbIe pe3yJabTaThl:

1) yMeHue caMOCTOSITEIbHO ONPEAETATh LIETU CBOEH NEeSATENbHOCTH, CTABUTh U (POPMYIHPOBATH
JUTs ceOs HOBBIE 3a/1a4U B yuéoe;

2) yMEeHHME COOTHOCHUTh CBOM JIEHCTBUSI C IUIAHUPYEMBIMU pe3ylIbTaTaMM, OCYIIECTBIIATH
KOHTPOJIb CBOEH JeATENBHOCTH B MpPOLIECCE JOCTHKEHHUS pe3yabTaTa, ONpPENesTh CIOCOObI
JNeUCTBUI B paMKax MPeAIoKEeHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTyaluen;

3) yMeHue camOCTOSITEbHO NPUHUMATh PELIeHUs, MPOBOAUTH aHAIM3 CBOEH MAESATEIbHOCTH,
MIPUMEHSTH Pa3JIMYHBIC METO bl TIO3HAHUS;

4) BrageHWe HAaBBIKAMHU TI03HABATEIIBHOW, Y4eOHO-HCCIEIOBATEIhCKOW H  MPOEKTHOM
NesITeNIbHOCTH;

5) dopmupoBaHHEe TOHATUHHOTO ammapara, YMEHHsS CO3/1aBaTh OOOOIIEHUs, YCTaHABJIMBATH
aHAJIOTUM, KJIaCCU(QHUIMPOBATh, CAMOCTOSITENIBHO BBIOMPATh OCHOBAaHUS M KPUTEPUH IS
KJaccuukanuu;

6) yMeHHE yCTaHaBIMBATh NPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE PacCyKJICHUE,
yMO3aKiioueHne (MHAYKTUBHOE, JEAYyKTHUBHOE W 10 AaHAJIOTUM) U JeNaTh BBIBOIBL, 7)
dbopMupoBaHME  KOMIIETEHTHOCTH B OOJIaCTM  WCIIOJB30BaHHWS  MHGOPMAIIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;

8) ymeHue BHIETh MAaTeMAaTHYECKYyI0 3a/ady B KOHTEKCTEe MPOOJIEMHON CHUTyallUd B JIPYrux
JTUCLUIUINHAX, B OKPY)KAIOIIEH KU3HU;

9) yMeHHe caMOCTOSATENbHO OCYLIECTBIISATh MOHMCK B Pa3MYHBIX MCTOYHUKAX, OTOOp, aHAJM3,
CUCTeMAaTH3alMi0 U  Kilaccupukanuioo  uHopmammu, HEoOXOOUMOW Uil  peuieHHus
MaTeMaTH4eCKUX MpoOJeM, MpeACTaBIsATh €€ B MOHATHON Qopme; MPUHUMATh pEIIeHUE B
YCIOBUSAX HEMOJIHOM UM W30BITOYHOM, TOUHON WM BEPOSITHOCTHONW MH(POPMALIUU; KPUTHUECKU
OIICHUBATh U UHTEPIIPETUPOBATH HH(POPMALINIO, TTOJIYYAEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

10) yMeHuUe UCIOIb30BaTh MAaTEMATUYECKUE CPECTBA HATTIATHOCTU (IpaduKu, TaOIUIIBI, CXEMBI
U Ap.) JUTsl WIUTFOCTPAlliU, UHTEPIPETallui, apryMEeHTAllUH;

11) ymeHuwe BbLABUTaTh THUIOTE3bl MPU PEIICHUU 337add, MOHUMATh HEOOXOIUMOCTh HX
MIPOBEPKH;

12) noHMMaHuE CYIIHOCTH alTOPUTMHYECKUX TMPEANHCAaHUA U YMEHHE JeHCTBOBaTh B
COOTBETCTBUU C MPETIOKEHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yabTaThI:

1) oco3HaHue 3HaYeHHs] MATEMAaTUKU B TIOBCETHEBHOM JKU3HU UEIOBEKa,

2) mpeacTaBleHHE O MaTeMaTHYeCKOW Hayke Kak cdepe MaTeMaTHUeCKOW NesTeNbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAUMMOCTHU ISl pa3BUTHUSI LIUBUIIN3ALUH;

3) yMeHue ONHUCHIBATh SIBICHHUS pealbHOr0 MUpa Ha MaTeMaTUYECKOM SI3bIKE; TPECTaBICHUE O
MAaTeMaTHYECKUX MOHATUSAX U MAaTEMAaTUYECKUX MOJIENSIX KaK O Ba)KHEHIIEM MHCTPYMEHTApHUH,
MO3BOJIAIOIIEM OMUCHIBATh U U3Y4aTh Pa3HbIE NMPOLIECCHI U SABJICHUS;

4) npeacraBieHre 00 OCHOBHBIX MOHITHIX, UACIX U METO/IaX MAaTEeMAaTHKH;

5) mnpeacTtaBieHHME O TpolLieccax M SBJICHUSX, HMEIOIIMX BEPOATHOCTHBIM XapakTep, O
CTAaTHUCTUYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM MHUpE, 00 OCHOBHBIX MOHSATHSAX JIEMEHTAPHOU
TEOPUU BEPOSITHOCTEH; yMEHUE HAXOJIUTh U OIICHUBATh BEPOSTHOCTU HACTYIUICHHSI COOBITHIA B
MPOCTEHIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKU CIy4allHbIX BEIUYHH;

6) BIaJeHUE METOJaMHU J0Ka3aTelIbCTB M aJTOPUTMaMU PELICHUS; YMEHHE WX MPUMEHSITH,
MIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXKICHUS B XOJI€ PEIICHUS 33]1a4;



7) IpaKTUYECKHU 3HAYMMBIC MAaTEeMaTHUECKIE YMEHUS U HABBIKH, CIOCOOHOCTh UX MPUMEHEHHS K
pPELIECHUI0 MATEMAaTUYECKUX U HEMATEMaTUYECKUX 3aa4, IIPEANOJIaratoliue yMeHHeE:

* BBINOJIHATH BBIYMCIICHUS C ICHCTBUTEIIBHBIMU U KOMIUIEKCHBIMU YUCIIAMU;

*  pemlarb  palUOHAIBHBIC,  HUPPALMOHAIBHBIC,  IIOKA3aTelIbHbIC,  CTCIICHHbIE WU
TPUTOHOMETPUYECKUE YPABHEHM S, HEPABEHCTBA, CUCTEMBI YPABHEHUIN U HEPABEHCTB;

* pemiaTth TEKCTOBbBIE 3a/1a4H apu(PMETUYECKHM CIIOCOOOM, € MOMOUIBIO COCTABJICHUS U PEIICHUS
YPaBHEHUH, CUCTEM YPaBHEHUW U HEPABECHCTB;

* HCIOJIb30BaTh alNreOpanyecKkuil S3bIK JUIsl ONUCAHUS IPEIMETOB OKPYXKAIOLIEro Mupa H
CO3JIaHUs COOTBETCTBYIOIIIMX MAaTEMAaTHUECKUX MOJIEIICH;

*  BBINOJHATH  TOXKJCCTBEHHbIE  IPEOOpa3OBaHUsl  PALMOHAIBHBIX, HUPPALUOHAIBHBIX,
IIOKA3aTEeIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKHUX BBIPAKECHMUI;

* BBINOJIHATH ONIEPALMM HAJl MHOKECTBAMHY;

* vccie10BaTh (PYHKIMH C TOMOUIBIO TPOU3BOJHON U CTPOUTH UX IPaUKH;

* BBIYUCIIATH IUIOIIAaAU GUTYp U 0OBEMBI TEJ C MOMOUIBIO ONPEAEIEHHOIO HHTETpaa;

* MPOBOJUTH BBIUMCICHMUSI CTATUCTHUECKUX XapAaKTEPUCTHK, BBINOJIHATH NPUOINKEHHBIE
BBIYMCIICHUS;

* pemath KOMOMHATOPHBIE 334a4H;

8) BlageHHe HaBbIKAMH HCIOJB30BAHUS KOMIIBIOTEPHBIX MpOTpamMM MpU  pPEUICHUH
MaTeMaTHYECKHX 3a/1a4.

Ilnanupyemblie pe3yabTaTbl 00y4eHUs
matematuke B 10-11 kiaccax

ajredpe M Hayaj1aM MaTeMaTH4YecKoro anaausa B 10 kiaacce
Yucsaa u BeJTHYMHBI

BeInycKHMK Hay4YUTCS:

* OIIEpUPOBATh NOHATUEM «PaJUaHHAsi MEPA yIJIa», BBIIOIHATE IpeoOpa30BaHusl paiuaHHON
MepBI B I'PAayCHYIO U I'PalyCHO! MEPHI B PaAUAHHYIO.

BBINyCKHMK MOJyYUT BO3MOKHOCTD:

* HCIIOJIB30BaTh Pa3jIMYHbIE MEPbl N3MEPEHHMS YIJIOB IIPU PEIIEHUHY F€OMETPUYECKUX 3a/1a4, a
TaKXKe 3a7a4 U3 CMEXHBIX TUCLUIUINH.

Bbipakenust

BbInycKHMK Hay4YuTCS:

* OIIEPUPOBATH NOHATUAMH KOPHS N-U CTEIICHH, CTETIICHH C PAllMOHAJIBHBIM [10Ka3aTeleM,

* IPUMEHATH MOHATUSA KOPHS N-U CTENEHH, CTEIIEHU C PAallMOHAIbHBIM IIOKA3aTEeNIEM U UX
CBOJCTBA B BBIYMCIICHUAX U IIPU PEIICHUHU 33]1a4;

* BBIIIOJIHSTH TOXK/IECTBEHHbIE IPe0OPa30BaHuUs BBIPAKEHUN, COAEPIKAILMX KOPEHb N-1 CTENeHH,
CTEIIEHH C PallMOHAJIBHBIM [10KA3aTeleM;

* OIIEPUPOBATh MNOHATUAMU: KOCHHYC, CUHYC, TAHI'€HC, KOTAHT€HC YIJla II0BOPOTa, apKKOCHHYC,
apKCHHYC, apKTaHI'€HC U apPKKOTaHT€HC;

* BBITIOJIHATH TOXK/IECTBEHHbIE TPe0Opa30BaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUI.
BBINyCKHMK MOJTyYUT BO3MOKHOCTD:

* BBITNIOJIHATH MHOTOIIIArOBbIe IPe0Opa30BaHus BBIPAKEHUH, TPUMEHSISI IIMPOKHUA Habop
croco00B U NPUEMOB;

* IPUMEHSATH TOXKJIECTBEHHbIE TIPE0OPa30BaHMsI BEIPRXKEHUHN IS peIlieHus 3a/1a4 U3 Pa3IudHbIX
pa3nenoB Kypca.

YpaBHeHHUS U HEPABEHCTBA

BbInycKHUK Hay4YUTCS:

* pelaTh HppalMOHAIbHbIE, TPUTOHOMETPUYECKUE YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI;

* IPUMEHSATH rpaduyeckre NpeacTaBICHUs A1 UCCIIEI0BAaHUS YpaBHEHU.

BbINyCKHHK TIOJTyYUT BO3MOKHOCTD:

* OBJIAJICTh IPUEMAMU PEILICHNS YPABHEHUN, HEPABEHCTB U CUCTEM YPAaBHEHUM; IPUMEHSTH
anrmapar ypaBHeHHUHU ISl pelIeHus] pa3HOOOpa3HbIX 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX MPEIMETOB,
MIPaKTUKU;



* IPUMEHSATH rpaduyeckre NpeaCcTaBICHUs Uil HCCIEOBAHUS ypaBHEHU I, HEPABEHCTB, CHCTEM
YPaBHEHUH, COJAEPKAIINX TapaMeTpBhI.

DyHKUUHA

BeinyckHUK HayduTes:

* IOHUMAaTh U UCIOJIb30BaTh (DYHKIIMOHAJIbHBIE IOHATHS, A3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HAYCHWS);

* BBIIIOJIHATH IOCTPOEHUE IPadUKOB (PYHKIIHI C TOMOILIBIO0 TEOMETPUUYECKUX ITPE0Opa30BaHUM;
* BBITIOJIHSTH TOCTPOCHHE rPaduKoB BrAa y = " X, CTENEHHBIX, TPHTOHOMETPHYECKHX,
00paTHBIX TPUTOHOMETPHUECKHUX;

* McCle10BaTh CBOMCTBA (PYHKIUI;

* IOHUMAaTh (PYHKIIMIO KaK BaXXHEHIIIYI0 MaTEMAaTUYECKYIO MOJIENb JUIsl ONTMCAHMSI POLIECCOB U
SIBJICHUN OKPY)KAIOILIEro MUpa, MPUMEHTh (PYHKIIMOHAIBHBIN SI3bIK /17151 OTUCAHUS U
HCCIIEIOBAaHUS 3aBUCUMOCTEN MEX 1y PU3NUECKUMU BEIUYUHAMM.

BbInyCcKHHMK TOTYYUT BO3MOKHOCTD:

* IPOBOJUTH UCCIIEI0BAHNUS, CBSI3aHHBIE C U3YUYEHUEM CBOMCTB (PYHKIUI, B TOM YHCIIE C
HCII0JIb30BAHUEM KOMIIBIOTEPA;

* HCI0JIb30BaTh (PYHKIMOHAIbHBIE MPEACTAaBIECHUS U CBOMCTBA (DYHKIMM JUTs perieHus 3a1a4 U3
Pa3IUYHbIX pa3esoB Kypca MaTeMaTHUKH.

DJIeMEHTBhI MATEMAaTH4YECKOI'0 aHAJIHM3A

BoinmyckHUK Hay4YUTCS:

* pelaTh HepaBeHCTBA METO/I0M HHTEPBAJIOB.

reomerpuu B 10 kiaacce

BbINMyCKHUK HAYYUTCS:
* OIEpUPOBATH NOHATUSAMHU: TOYKA, MpsAMasl, IUIOCKOCTh B IPOCTPAHCTBE, MAPAJUIEIBHOCTh U
MEPIEHUKYIISIPHOCTD MPSMBIX U INTIOCKOCTEM;
* pacro3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (IIpH3Ma, MUpaMHuaa, MNPSIMOYTOJbHBIN
napajuiesienumne, Kyo);
* u300paxarbh reoMeTpruuecKkre (pUrypsl ¢ TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB;
* U3BJIEKaTh MH(GOPMALIUIO O MPOCTPAHCTBEHHBIX FT€OMETPUUECKUX (PUTypax, Mpe/ICTaBICHHYIO
Ha 4epTexKax;
* HAXOJWTH IUIOLIAJN MOBEPXHOCTEN MPOCTEHIINX MHOTOTPaHHUKOB C MpUMEHEHHEM (popMyII;
* HAxXOJWUTh INPHUMEPHl MATEMAaTUYECKUX OTKPBITHMM U MX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U
BCEMUPHOU UCTOPHUEN;
* IIOHMMATh POJIb MATEMATHKHU B pa3BuThH Poccuu.

B noeceonesnoti sxcuznu u npu usyuenuu opy2ux npeomemos:

. COOTHOCHUTH a0CTPaKTHBIE T€OMETPUYECKHIE MOHATHS U (DAKTHI C peaTbHBIMU
’KM3HEHHBIMH OOBEKTaMU M CUTYALUSIMH;
* HCIOJIb30BaTh CBOMCTBA NMPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYp A pelleHus 3ajaad
MIPAKTUYECKOTO COJEP KAHUS;
* OIEHMBATH (OPMY MPABUIBLHOTO MHOTOTPAHHHUKA IOCIIE CIIUJIOB, CPE30B U T. M. (OTMPEAEITH
KOJIMYECTBO BEPIINH, pEOep U rpaHelt MOTy4eHHBIX MHOTOTPAHHUKOB).
BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYHUThCS:
* TMPUMEHATH JUIS peIIeHHs 3a/1a4 TeOMeTpHUecKue (PaKThl, €CIIU YCIOBUS IPUMEHEHHUS 3aaHbl
B SIBHOM (hopme;
* pelaTh 3a/1a4M Ha HaX0XKJICHHE T€OMETPHUUECKUX BEIMUYHMH M0 00pa3aM Wi alrOpuTMam;
* JienaTh IJIOCKHUE (BBIHOCHBIE) YEPTEXKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM YHUCIIE PUCOBATH
BUJ] CBEPXY, COOKY, CTPOUTH CEUEHHS] MHOTOTPAHHUKOB;
* W3BJIEKAaTh, HMHTEPIPETUPOBATH M MPeoOpa3oBbIBATh HH(POPMALMIO O T'E€OMETPUYECKUX
¢burypax, npeacTaBICHHYIO Ha YepTexax;
¢ TNPHUMCHATH I'COMCTPHUYCCKUC (I)aKTBI IJId pCHICHUA 3a/iad, B TOM YHUCIC NPCAIIOoIararonnx
HECKOJIBKO IIaroB perieHus;



* OIMUCBIBATh B3aMMHOE PACIIOJIOKEHUE IPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE;

* (opmynupoBaTh CBOICTBA U MPU3HAKHU QHUTYD;

* JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

* BIJIETh CTAaHAAPTHOH KiIacCH(PUKaLKE MPOCTPAHCTBEHHBIX GUTYp (MMUPAMUIBI, IPU3MBI,
napajuiesienuneabl);

* HCIOJIb30BaTh CBOMCTBA TIE€OMETPUYECKHX GUTYp [UId pEIIeHUs 3agad MPaKTHYECKOTO
XapakTepa U 3a7a4 U3 APyrux oOJacTeit 3HaHUM.

a.ﬂreﬁpe M HayajlaM MaTeMaTHuyeckoro aHaausa B 11 kiaacce

Yucaa u BeJTUHYMHBI

BrinmyckHUK HAayduTCS:

* ONEpUPOBATH MOHATUEM «KOMIUIEKCHOE YHUCIIO», BBINOJHATH apU(PMETUUYECKUE OMNEPaLUU C
KOMIUIEKCHBIMH YHCIIAMU;

* u300paxkaThb KOMIUJIEKCHBIE YHCIa HAa KOMIUIEKCHOM IIOCKOCTH, HAXOAMTh KOMIUIEKCHYIO
KOOpJMHATY Yncia.

BrIMyCKHHUK TTOJTy9UT BO3MOYKHOCTb:

* IPUMEHSATH KOMIUIEKCHBIE YUCIIa JUI PEIIeHUs aredpandyeckux ypaBHEeHUH.

BripaxxkeHus

BrimyckHUK HAayduTCS:

* OIIEpPUPOBATh CTENEHU C JCHCTBUTENLHBIM ITOKa3aTesIeM, Jorapudma;

* MPUMEHSTH TOHATHUS CTENEHU C JACHCTBUTEIBHBIM TOKa3areseM, jJorapudmMa U uX CBOWCTBA B
BBIYMCIIEHUSAX U MIPU PELICHUH 33a4;

* BBINOJHATH TOXKJECTBEHHbIE MPEOOpa3OBaHUs BBIPAKEHUH, COAEPXKALIUX CTENEHU C
NeHCTBUTENBHBIM ITOKa3aTesieM, JJorapu@m.

BBINMyCKHHUK OJIYYUT BO3MOKHOCTB:

* BBIMIOJIHATH MHOTOILIArOBbIE MMPe0oOpa30BaHusl BhIPAKEHUN, TPUMEHSS IIUPOKUI Habop
croco0oB U IPUEMOB;

* IPUMEHSTH TOXKJAECTBEHHBIE MPEOOPA30BaHUS BEIPAXKEHUI IJIs PEHICHUS 3a/1a4 U3 PAa3TUYHbIX
pasznenoB Kypca.

YpaBHeHUsI M HEPABEHCTBA

BrinyckHuK HayduTes:

* pelaTth nokasareiabHble U JJorapupMHUUecKUe YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI;

* pemiath anredpanyeckue ypaBHEHHs] HA MHOYKECTBE KOMIUIEKCHBIX YHCEIT;

* IOHUMAaTh YPABHEHUE KAK BAKHEUIIYI0 MAaTEMAaTUYECKYIO MO/JIENb /JIsl OIMCAHUS U U3YUYCHUS
pa3zHoo0pa3HbIX pealbHBIX CUTYALlUH, PEeIIaTh TEKCTOBbIE 33/1a4M alreOpaniyeckuM METOJIOM;

* IPUMEHSATH rpaduuecKue MpeACTaBICHUS IS HCCIeI0BaHUs ypaBHEHUI.

BbINyCKHHUK OJIYyYUT BO3MOKHOCTb:

* OBJIAJIETh IPUEMAMU PELICHNS YPABHEHU, HEPABEHCTB U CUCTEM YPaBHEHUI; IPUMEHSATh
anmnapat ypaBHEHHUI A7 pelIeHus pa3HOOOpa3HbIX 3a/1a4 U3 MAaTEeMAaTHUKH, CMEXHBIX IIPEIMETOB,
MPAKTUKU;

* IPUMEHSTH TpaduvecKre MPeACTaBICHUS AT UCCIeI0BaHUs ypaBHEHUH, HEPABEHCTB, CHCTEM
YpaBHEHUH, COJIepKaIINX apaMeTpBhI.

DyHKUUH

BrinyckHUK HayduTcs:

* IOHUMATh U UCIOJIb30BaTh (DYHKIIMOHATIBHBIE IOHATHUS, S3bIK (TEPMUHBI, CHMBOJIUYECKUE
0003HaYCHHS);

* BBITIOJIHATH MTOCTPOCHUE TPa(UKOB MOKA3ATEIBHBIX U JorapuPpMuUecKux QyHKIINH;

* HCCIIeI0BaTh CBOMCTBA (DyHKLIUH;

* MIOHUMATh (PYHKIIHIO KaK BaXXHEHIIIYI0 MATEMAaTUYECKYIO MOJIENb JUIsl OMTMCAHMSI POILIECCOB U
SIBJICHUW OKPYKAOIIEr0 MUPa, IPUMEHSITHh (PYHKIIMOHATBHBIN SI3bIK /711 OTIUCAHUS U
HCCIIeTIOBAHUS 3aBUCUMOCTEH MeX Iy PU3NISCKUMU BETHUNHAMMU.

BbInmyCKHHUK TOJIYy4UT BO3MOKHOCTb:



* IPOBOJIUTH UCCIIEJIOBAHNS, CBA3AHHBIE C M3YYEHUEM CBOMCTB (PYHKIMI, B TOM YHUCIIE C
HCII0JIb30BAHUEM KOMIIBIOTEPA;

* HCIIOJIH30BaTh (DYHKIMOHAJIBHBIE TIPEICTABICHUS U CBOMCTBA (DYHKIMH [T PELICHHS 3324 U3
Pa3IUYHbIX Pa3esioB Kypca MaTEMATHUKH.

DJIeMeHThl MaTeMATHYeCKOIr0 aHAIU3a

BbinyckHUK HAy4UTCS:

* IOHUMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHYIO C TIOHSTUAMHU [IPOU3BOTHOM,
nepBooOpa3HOI 1 MHTErpaia;

* BEIYMCIIATH IPOU3BOTHYIO U IIEPBOOOPa3HYIO (PYHKIINU;

* HCTIIOJIb30BATh MIPOU3BOIHYIO JJISl HICCIEIOBAHUS M IIOCTPOCHUS IpaUKOB (PYHKITHIA,

* [IOHUMAaTh FT€OMETPUYECKUI CMBICII TPOU3BOJHON U ONPEIEIEHHOTO UHTETPaa;

* BBIYHUCIIATD ONPEAEeNEHHBIN HHTETpaJl.

BbInycKHHMK TOTYYUT BO3MOKHOCTD:

* chopmupoBaTh NpeCTaBlIeHUE O Ipeiene PyHKIUU B TOUKE;

* chopmMupoBaTh NpeCTaBIEHNE O TPUMEHEHNU T€OMETPUYECKOTO CMbICIIAa IPOU3BOAHON U
MHTErpaia B Kypce MaTeMaTHKHU, B CMEKHBIX AUCLIUIIIINHAX;

* chopmupoBaTh M yriayOuTh 3HaHUS 00 UHTETpae.

DJIeMeHThl KOMOMHATOPUKHU, BEPOSITHOCTH M CTATUCTHUKH

BoinyckHUK Hay4YUTCS:

* pemath KOMOMHATOPHBIE 337a4l Ha HaX0XKJEHHE KOJIMYECTBa O0BEKTOB MIIM KOMOWHAIUIA;
* mpuMeHATH hopmyiry 6mHOMa HeroTOHA U1 TpeoOpa3oBaHus BRIPAKECHUIM;

* HCII0JIb30BaTh METO/1 MaTEMaTHUECKON MHIYKIIMH /7S I0Ka3aTeIbCTBA TEOPEM U PELICHUS
3azad4;

* HCIOJIb30BaTh CIOCOOBI IIPEICTABICHUS U AHAIN3a CTATUCTUYECKUX JAHHBIX;

* BBITNIOJIHSTH ONIEPALMU HAJl COOBITUAMHU M BEPOATHOCTSAMH.

BBINyCKHMK MOJyYUT BO3MOKHOCTD:

* HAy4YUThCS CIELUANBHBIM IPUEMaM pelleH!s] KOMOMHATOPHBIX 3ajay.

* XapaKTepU30BaTh IPOLECCHI U SBJICHUS, UMEIOIINE BEPOSTHO CTHBIM XapaKTep.

reomerpuu B 11 kiacce

BbIMyCKHUK HAYYHUTCS:
npuMeHsITh TeopeMy [ludaropa mpu BeIYMCICHUH AIEMEHTOB CTEPEOMETPUUECKUX DUTYD;
HaXoOUTh OOBEMBI M IUIOMIANM [OBEPXHOCTEH MPOCTEUIIMX MHOTOIPAaHHUKOB C

pUMeHEeHHeM (HOpMYIT;

pacCnio3HaBaTh TCJIa BpallCHUA: KOHYC, HUJIIUHAP, C(bepy H map,
BBIYHUCIIATE 00OBEMEBI U iomaaun HOBerHOCTCﬁ HpOCT@ﬁH.IPIX MHOT'OI'PAHHUKOB M TCJI

BpAIIEHUS C TOMOIIbIO GOPMYIT;

OIICPHUPOBATDH ITIOHATUEM «ACKAPTOBBI KOOPAUHATLI B IIPOCTPAHCTBECY,
HaXO0IUuTb KOOPAWHATHI BEPIUINH KY63. U IpAMOYT'OJIBHOTO ITapaJUICIICTIMIICAA,
HaxOoJUTh ITPUMCPBI MAaTEMATUUCCKUX OTKpBITI/Iﬁ " UX aBTOPOB, B CBA3HU C OTE€YECTBEHHOM U

BCEMUPHOU UCTOPUEH;

MMOHUMATb POJIb MATCMATHKHU B Pa3BUTUU Poccun.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

COOTHOCHUTD a6CTpaKTHHe reoOMCTPpHUICCKUC TIOHATUA U (I)aKTLI C pCaJIbHbIMU KXU3HCHHBIMU
00bEKTaMU U CUTyallUsIMH,

HCII0JB30BaTh CBOMCTBA MPOCTPAHCTBCHHBIX TI'COMETPUYCCKUX (I)I/Il“yp AJid pCIICHUA 3aJav
MPAKTUYCCKOT'O COACPIKAHUA,

COOTHOCHUTH IJIOIIaau HOBCpXHOCTCfI TEJI OJUHAKOBOM (bOpMLI " pa3JIndHOro pasmepa.
BBIHyCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTHCH:

NPUMCHATH I pCIICHUA 3a1a4 '’COMETPHUICCKUC (I)aKTLI, €CJIK YCJIOBUA NNPUMCHCHUS 3a/IaHbI

B IBHOM (hopme;

peuaTth 3aJa4 Ha HAXOXKJACHUC r’COMCTPUICCKUX BCIIMYHUH I10 06pa3uaM HJIN aJITOPUTMAM;



* JIenaTh IJIOCKHE (BHIHOCHBIC) YEPTEXKU U3 PUCYHKOB OOBEMHBIX (PUTYpP, B TOM YHCJIE PUCOBATH
BHJI CBEPXY, COOKY, CTPOUTH CEYCHHSI MHOTOTPAaHHUKOB;

* W3BJIEKAaTh, HMHTEPIPETUPOBATH M MPEoOpPa3oBBIBATHh HH(POPMALMIO O T'C€OMETPUUECKUX
¢burypax, IpeJCcTaBICHHYIO Ha YepTexKax;

¢ IPHUMCHATH I'COMCTPHUYCCKUC q)aKTbI AJId peHICHUA 3aJiad, B TOM YHCIC NpCAIojIararonmmux
HECKOJIBKO IIaroB PEIIeHUs;

* (QopMyaMpOBATH CBOWCTBA U MPHU3HAKU (DUTYD;

¢ JOKa3bIBaTb N'COMCTPUUCCKUEC YTBCPIKACHU,

* 33/1aBaTh INIOCKOCTh YPAaBHECHUEM B JICKAPTOBOW CUCTEME KOOPIMHAT;

* HCIOJIb30BaTh CBOMCTBA TIE€OMETPUYECKHX GUTYp [UId pEIIeHUs 3agad MPaKTHYECKOTO
XapakTepa M 3a7a4d U3 JPYrux o0aacTel 3HaHuM;

* pemarh MPOCTEUIIIHE 3a/Ia4H BBEACHUEM BEKTOPHOTO Oa3uca.

Conep:xanune kypca marematuku B 10 kiacce 2020-2021 yu. roa, 136 yacos.
AJIredpbl M HAYAJI MATEeMAaTHY€eCKOro aHAJIu3a

Yuciia 1 BeTHYHUHBI

Pagnannas mepa yrna. Csi3p pauaHHOW MEPHI yria ¢ TpaayCHON MEpOil.

Pacmmpenve noHATHd YKcia: HaTypajibHbIE, LENble, pallMOHATIBHBIE.

BripaxxeHus

Kopens n-if crenenu. Apudmernyeckuii kopeHb n-ii crerneHu. CBoicTBa KOpHS N-M CTENEHH.
ToxxnecTBeHHBIE TIPe0Opa30BaHUs BBIPAKCHUM, COJIEp)KAIMX KOPHHU N-Ml cTerneHu. BeiHeceHnue
MHO>KMTEJIIS U3-TI0]] 3HaKa KOPHs. BHECEHNE MHOXKUTEIS MO 3HaK KOPHSI.

Crenenp ¢ panMoHanbHBIM NOKa3aTesneM. CBONCTBA CTENEHHM C PAalMOHAIBHBIM ITOKA3aTEJIEM.
ToxnecTBeHHblEe NpeoOpa3oBaHMs BBIPAKEHUH, COAEPKAIIMX CTEHNEHH C PALUOHAIBHBIM
IIOKAa3aTeJIEM.

Kocunye, cuHyC, TaHreHC, KOTaHIe€HC yria MoBopoTa. (OCHOBHBIE COOTHOLIECHUS MEXAY
KOCHUHYCOM, CHHYCOM, TaHI'€HCOM M KOTAaHI€HCOM OJHOIO M TOro € apryMmeHrta. ®opmyisl
cnoxenus. @opmynsl npusBeneHud. GopMyibl ABOMHOIO M IIOJIOBHHHOTO yriioB. (DopMyisl
CYMMBI M Pa3HOCTH CHUHYCOB (KOCHUHYCOB). POpMyIibl IIpeoOpa3oBaHMs POU3BEIECHUS B CYMMY.
ToxnecTBeHHble IPeoOpa30BaHUs BBIPAXKEHUH, COIAEPKALIMX KOCUHYCHI, CUHYCBI, TAHT€HCBI U
KOTaHI'€HCBI.

ApPKKOCHHYC, apKCHUHYC, ApKTaHI'€HC, apKKoTaHreHc. lIpocreiimme cBONCTBAa apKKOCHHYCA,
apKCHHYCa, apKTaHI'€HCA, aPKKOTAHI€HCa.

YpaBHeHus 1 HEPABEHCTBA

OO6nacte ompeneneHust ypaBHEHUs! (HEpaBEeHCTBA). PaBHOCHIIbHBIE ypaBHEHHUS (HEpaBEHCTBA).
PaBHOCubHBIE — mpeoOpa3oBaHus ~ ypaBHEHMH  (HEpaBEHCTB).  YpaBHEHME-CJEJCTBHE
(HepaBeHcTBO-ciencTBHE). [locTOpOHHNE KOPHH.

WppauuoHaneHble ypaBHEHHs (HepaBeHCTBa). MeToJ paBHOCHUIIBHBIX IpeoOpa3oBaHMN JUis
pelieHus] HMPpPALMOHANBHBIX YpaBHEHUI (HepaBeHCTB). MeToj CHeICTBUM Uil  peleHHs
MppalMOHAJIBHBIX YpaBHEHUI.

Tpuronomerpudeckue ypaBHeHHs (HepaBeHCTBa). OCHOBHBIE TPUTOHOMETPUUYECKHE YPAaBHEHHUS
(HepaBeHCTBAa) M METOAbl MX pEUIeHHsA. TpPUrOHOMETPUUYECKHE YpaBHEHUS, CBOJIIUECS K
anreOpandeckuM. OJHOpOJHBIE YypaBHEHHMs TepBOM M BTOpoil cremeHeil. Perienue
TPUTOHOMETPUUECKUX YPABHEHUM METOIOM Pa3JIOKEHUS HA MHOKHUTEIN.

DyHKUUHA

Haubosbiee u Haumenbliee 3HaueHUs GyHKUuU. YETHble M Heu€THble QyHKIMH. CBoOWCTBA
rpaduKoB YETHON U HEUETHON (PYHKIIHA.

[loctpoenne rpadukoB  (QYHKIMH C  [OMOIIBIO TEOMETPUYECKHX IpeoOpa3zoBaHUi
(mapasuienbHBIX IEPEHOCOB, CKATUHM, PACTSIKEHHUM, CHMMETPUH).

Ob6parumeie pyHkuuu. CBs3b Bo3pacTaHus U yObIBaHUS QYHKIUU C €€ 00paTUMOCThI0. B3anmHo
oOparusie ¢pyHKkIuU. CBOMCTBA rpa)KOB B3aUMHO OOpATHBIX (DYHKLIUH.



Crenennas Qynknus. CreneHHas QyHKIUS ¢ HaTypajdbHBIM (LIENbIM) TMoKaszaresneM. CBOHCTBa
CTCTICHHON ()YHKIIMH C HaTypaJbHBIM (IeNbIM) Moka3areneM. ['paduk creneHHONW (QyHKIUH C
HaTypaJbHBIM (IIEJIbIM) TTOKA3aTeIIEM.

DOyHKIWHS y=x BzaumooOpatHOCTh GyHKIHI Y=¥X y crenennoi GYHKIMH ¢ HATYPaIbHBIM

nokazaresneM. CBOHCTBA QDYHKIIUH y=¥X yes rpaduk.

[lepuomnyeckne ¢ynkuuu. Ilepuon nepuoamveckoit GyHkmuu. ['nmaBHb mepuoa. CBoiicTBa
rpaduka mepruoauIecKon GyHKINH.

Tpuronomerpuveckne (yHKIUU: KOCHHYC, CHHYC, TAaHI€HC, KOTAHI'€HC. 3HAaKW 3HAYCHUH
TPUTOHOMETpUYECKHX (YHKIMHA. YETHOCTP W HEYETHOCTh TPUTOHOMETPUYECKUX (YHKIUH.
[leproMYHOCTS TPUTOHOMETPUYECKUX (QYHKIMH. CBOWCTBA TPUTOHOMETPUYECKUX (DYHKIUH.
I'paduku TpUTrOHOMETPUUECKUX (YHKITHIA.

OOpatHble TpuroHomerpuueckue (yHkuuu. CBolicTBa OOpaTHBIX TPUTOHOMETPHUUECKUX
(GyHKIMHM 1 UX TpaduKy.

DJIeMeHThl MaTeMATHYeCKOIr0 aHAIU3a

Meto1 UHTEPBAJIOB.

[Ipenen ¢ynxkuun B Touke. HempepwiBHOCTH. [IpOMEXYTKH 3HAKOMOCTOSHCTBA HEMPEPHIBHON
¢byukuy. HermpepbIBHOCTD paliioHaIbHON (QYHKIIHH.

3anauyu, TpUBOJALINE K MOHATHIO npou3BoaHOM. IIpomsBognas ¢yHkuuu B Touke. Tabmuna
Mpou3BOHBIX. [IpaBuia BEIYKMCIIEHNS IPONU3BOIHBIX. MEXaHUUECKUI U T€OMETPUIECKUI CMBICIT
MPOU3BOJIHON. YpaBHeHHE KacaTenbHON K rpaduky ¢yHkuuu. I[IpusHaku Bo3pacTaHus U
yObiBaHust (yHKUMU. Touku BsKcTpemMyMma QYHKIHH. MeToa HaxXoXIeHHs HauOoJbLIEro u
HauMeHbIero 3HauyeHui pyaknuu. [Toctpoenne rpa@ukoB QyHKITHIA.

I'eomeTpuu

Harasignasi crepeomerpus

durypsl 1 UxX n300paxeHus (MPSIMOYTOJBHBIN MapajuieNienuIes, Kyo, mupamuaa, mpu3ma).
OCHOBHBIC TIOHSTHS CTEPEOMETPUH U HX cBoiicTBa. CeueHus Kyba u terpadapa. Todka, npsmas
U TUIOCKOCTh B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHHM W CICICTBHA W3 HHX. B3amMHOe
pacIoyioKeHUE MPSIMBIX U TUNIOCKOCTEH B IpoCcTpaHcTBe. [lapauiebHOCTh MPSIMBIX U TUIOCKOCTEH
B ITpocTpaHcTBe. M300pakeHne mpocTeHInX MpOCTPAaHCTBEHHBIX (PUTYpP Ha TUIOCKOCTH.
IMapanieabHOCTH U MEPIEHIHKYJISIPHOCTH B MIPOCTPAHCTBE

Paccrosinus mexay hurypamu B mpoCTPaHCTBE.

Vel B mpoctpaHcTBe. [lepneHauKyIIpHOCTD MPSAMBIX U TIOCKOCTEH.

[Ipoexuus gurypsl Ha MIOCKOCTh. [IpH3HAKU MEPHIEHAUKYISIPHOCTH MPSMBIX M TUIOCKOCTEH B
npoctpaHcTBe. Teopema o TpEX MepreHAnKYIsIpax.

MHoOrorpaHHuK#

Hapannenenpmez[. CsoiicTBa MNpAMOYT'OJIBHOT'O TapaJlJICJICIUIICAA. HpI/I3Ma U IpamMuja.
HpaBI/IHLHaH nmupamMujJia v IHpaBUJIbHAs IpU3MaA. HpHMaH nupamMmuaa. DIIEMEHTBI MNpU3Mbl "
nupaMubl.

Brruncnenue 31eMeHTOB MPOCTPAHCTBEHHBIX (hUTyp (p€Opa, IMaroHaiu, yriibl).
Coaep:xxanne kypca marematuku B 11 kiaacce 2020-2021 yu. roa, 136 yacos.
AJIreOpbI M HAYAJT MATEMATHYECKOI0 AHAJIN3a
Yucaa v BeJUIMHDI
Pacumiupenue noHsTus yucna: AeMCTBUTENbHbIE, KOMILIEKCHBIE Yicia. KoMIIeKCHbIE Ynciia U uX

reoMerpuueckas uHTepnperanus. ConpsokKEHHbIE KOMIUIEKCHBIE uucia. JleficTBUTENbHAs U
MHUMasi 4YacTH, MOXYJIb M apryMEeHT KOMIUIEKCHOTO u4ucia. AjreOpanueckas U



TpUTOHOMETpHUYecKass (OPMBI 3aMUCH KOMIUIEKCHBIX uucell. ApudmMeTrHueckue omepanuu ¢
KOMILJIEKCHBIMU uKciaMu. HarypanbHas crenens koMiuiekcHoro uucia. @opmyna Myaspa.
Bripaxenus

Crenens ¢ 1eficTBUTENbHBIM NTOKa3aTeneM. CBONCTBA CTENIEHU € AEUCTBUTEIbHBIM [10KA3aTEIEM.
ToxnecTBeHHble MpeoOpa30BaHUs BBIPAKEHUN, COJEpPXKAIIUX CTENEHU C JICHCTBUTEIIBHBIM
[IOKa3aTeJIeM.

Jlorapudm. CsoiictBa sorapumMoB. TOXIECTBEHHBIE TPEOOpPA3OBaHUS  BBIPAKCHUH,
coJieprKaluX Jorapu@mel.

YpaBHeHusI 1 HepaBeHCTBA

[loka3zarenbHble ypaBHEHUs (HepaBeHCTBa). PaBHOCHIbHBIE IPEOOpa3OBaHUS IOKA3aTEIbHBIX
ypaBHeHUH (HepaBeHcTB). [lokazarenbHble ypaBHEHHUs (HEpaBEHCTBA), CBOJSIIMECS K
anreOpanvecKuM.

Jlorapudmuueckue YpaBHEHHUS (HEpaBeHCTBA). PaBHOCHITBHBIE npeoOpazoBaHUs
Jorapu(MUUecKux ypaBHeHHM (HepaBeHCTB). Jlorapudmuueckue ypaBHEHHS (HEpaBEHCTBA),
CBOJSILIMECS K alNreOpandecKum.

Pemenne anrebpanyeckux ypaBHEHUN Ha MHOKECTBE KOMIUIEKCHBIX uncen. OCHOBHAs TeopeMa
anreOpsl.

D yHKUUHA

[TokazarenbHas ¢pyHkuusa. CBoiicTBa Moka3zaTelbHON QYHKIMU U €€ rpaduK.

Jlorapudmuueckas pynkius. CBoiicTBa Jjorapupmuueckoil GyHKINU U €€ rpaduk.

DJIeMEHTBhI MATEMAaTH4YECKOI0 aHAJIHM3A

[lepBooGpa3nas dynkuus. OOmuil Bux nepsoodpasubix. Heonpenenéuusiit unTerpan. Tabnuna
nepBooOpazHbix (ynkmuii. [IpaBuia HaxoxaeHUs MepBooOpasHoil pyHKIMH. OnpenenéHHBIN
unrerpas. ®opmyna Hetorona — Jleitoauma. Meroapl HaxoxACHUS TuIomaau Guryp u oobEma
TeJ, OTPAHUYEHHBIX JAHHBIMH JIUHUSAMHU U IOBEPXHOCTSIMH.

JjieMeHTbl KOMOMHATOPUKH, BEPOATHOCTH M CTATUCTUKHU

Meto MaTeMaTH4eCKO HHAYKIMU. Y TIOPSIIOUEHHOE MHOKECTBO. [lepecTaHOBKH, pa3menieHus,
coueranus (komOunammu). @opmyna O6mHOomMa HproroHa. buHOMHManbpHBIE KOAhOUIMEHTH U
TpeyroabHuk [lackars.

BepostHocTh cnmywaiinbix coObiTii. Omneparuu Hajg coObiTusiMu. HecoBmecTrMbie COOBITHS.
VYcioBHAas BEpOATHOCTb. 3aBUCUMbIE U HE3aBUCUMBIE COOBITHA. DOpPMYNbI CIOXKEHUS U
yMHOKEeHUS1 BepositHocTe. Cxema bepnymm. CrnydaiiHele BenuuuHbl. Pacnpenenenue
CllydaifHOM BeJIMYMHBI C KOHEUHBIM MHO>KECTBOM 3HAYEHMI U €€ MaTeMaTu4ecKoe OXKHUAaHue.
AJredpa u Ha4YaJIa MAaTEeMATHY€eCKOI0 AHAJIN3a B HCTOPUYECKOM PA3BUTHH

Pa3BuTne wumen wuucna, NOSBICHHE KOMIUIEKCHBIX YHCel M HX MpuMeHenue. Hcropus
BO3HHMKHOBEHUS au(ddepeHnaibHoro W HMHTErpanbHOro wucuucinenus. llomspHas cucrema
KOOpJUHAT. DIIEMEHTapHOE MPEACTABICHUE O 3aKOHE OOJIBIINX YHCE.

I'eomeTpun

Harasignas crepeomerpus

Ourypsl 1 ux u3o00pakeHus (KOHyc, HIUIUHAP, chepa).

MHoOrorpaHHuKH

Teopema IIudaropa B mpocTpaHcTBE.

IIpocTeiinie KOMOMHAIIMM MHOTOI'PAaHHUKOB U TEJ BpAILlEHHS.

Tesna Bpamenus

Hunuuap, konyce, cdepa u map. OCHOBHBIE CBOMCTBA MPSAMOTO KPYroBOTO LMJIMHJIPA, MPSMOTO
KpYyroBoro koHyca. M3o0paxenue ten BpaiieHus Ha riockoctu. [Ipencrasienne 06 yceu€HHOM
KOHYCe, CEUeHHMsIX KOHyca (MapaulelbHbIX OCHOBAHUIO M TMPOXOJAIIMX Yepe3 BEepIINHY),
CeUeHMSIX LWIMHApa (MapajuielbHO U TNEepHeHIUKYISIPHO OCH), ceueHHMsX mapa. Pa3Béprka
LWIMHIPA U KOHYCA.

O0bémbl Tea. Ilimomans chepsol

[onsitue 06 06BEMe. OO6BEM nUpaMuIbl U KOHYCa, MPU3MBI M HWIHHApPA. O0bEM m1apa.



[Too6usbie Tena B npoctpancTBe. COOTHOMICHUS MEXAY IJIOLIAIIMU TIOBEPXHOCTEH 1

00bEMaMu oA0OHBIX Ted. [1oIaas MOBEPXHOCTH MPSIMOTO KPYrOBOTO IIMJIMHIPA, IPSIMOTO
KDYIOBOI'O KOHYCA M 1Iapa.

KoopanHaTthbl # BEKTOPbI B IPOCTPAHCTBE
JIBMKEHHUSI B IPOCTPAHCTBE: NTapAJLJIEIbHBINA IIEPEHOC, LICHTPAJIbHAS CUMMETPUs, CHMMETpUS

OTHOCHUTEJILHO IJIOCKOCTH, TOBOPOT. CBoiicTBa IBMKEHUM. [IpuMeHeHe IBUKEHUI MTpU

pelIeHnH 3a1au.

BexTopsl u koopanHaTel B mpocTpancTBe. CyMMa BEKTOPOB, YMHO)KEHHE BEKTOpa Ha YHCIIO,
yros Mexjy Bekropamu. KosmmHeapHble 1 KOMIUIaHapHbIE BEKTOPBI. CKalIsIpHOE IIPOU3BEIEHUE
BEKTOpOB. TeopeMa 0 pas3yioKeHUH BEKTOpa MO TpEM HEKOMIUIAHApHBIM BekTOpam. CkansipHoe
MIPOU3BEACHUE BEKTOPOB B KoopauHarax. [IpumMeHeHHe BEKTOpPOB IpH pEIIeHUH 3aJady Ha
HAXOKJCHUE PACCTOSHUH, UINH, TUIOMAAeH 1 00bEMOB. YpaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE.
VYpaBHenue cdepsl B npocTpaHcTBe. PopMyna il BBIYUCIECHUS PACCTOSHUS MEXy TOUKAMH B
MIPOCTPAHCTBE.

TemaTn4veckoe IJIAHUPOBAaHUE

5
= =
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10 kiace
IToBTOpPEHME M paclIMpeHHe CBeIeHU 0 QyHKIMHU 12
1 Haubonpiiee u HanMmenbinee 3Ha4eHUS QyHKIIMU. YETHBIC M HEYETHBIS 3
byHKINH.
2 [TocTpoenune rpadmkoB (GYHKIMI C TOMOIIBI0 T€OMETPHICCKIX 2
npeoOpa3oBaHUil.
3 OO6parHast pyHKITHSI. 2
4 PaBHOCHIIbHBIE YpaBHEHHSI U HEPABEHCTBA. 1
5 MeToa HHTEPBAJIOB. 3
KounTponsnas padota Ne 1 1
BBeneHue B cTepeoMeTpuIo 6
1 OcHOBHbBIE IOHATHUS CTEPEOMETPUU. AKCUOMBI CTEPEOMETPHUH. 1
2 CrnencTBust U3 aKCHOM CTEPEOMETPHUH. 1
3 IIpocTpancTBenHble ¢purypsl. HauanbHble mpeacTaBiaeHus o 3
MHOTOI'paHHHUKaX.
KonTtponpHas padota Ne 2 1
Crenennast pynkuus 20
6 CrenenHas GyHKIUS C HATYpaJbHBIM MIOKA3aTENIEM. 1
7 CreneHHast GyHKIUS C LIETIBIM ITOKa3aTeNIeM. 2
8 OrnpenesieHre KOpHst N-ii crenenu. OyHKIus y=x 2




5
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9 CBoiicTBa KOpHS N-if CTENICHH. 3
KonTtponsHas padora Ne 3 1
10 | OmpeneneHre U CBOMCTBA CTEIIEHHU C PAIMOHATBHBIM TIOKAa3aTEIIeM. 2
11 | UppaunoHanbHble ypaBHEHHUS. 2
12 | Merox paBHOCHIIBHBIX IPe0OPa30BaHUH IS PEIICHNUS NPPAIMOHATBHBIX 3
YPaBHEHUM.
13 | UppaunoHanbHBIE HEPABEHCTBA. 3
KonTtponbnas pabora Ne 4 1
IMapanieJbHOCTh NPSAMBIX B IPOCTPAHCTBE 11
4 B3aumHoe pacnonoxeHue IByX IpsSMbIX B IPOCTPAHCTBE. 2
5 [TapamiensHOCTH IPSMOM M TUIOCKOCTH. 3
6 [TapamiensHOCTh TIIIOCKOCTEH. 2
7 [IpeobOpazoBanue duryp B mpoctpanctse. [lapamieasHoe mpoeKTUpoOBaHNUE. 3
KontponbHas padorta Ne 5 1
Tpuronomerpuveckne pyHKIIHUN 19
14 | PagunanHas Mepa yria. 1
15 | Tpuronomerpuueckue GyHKIIUH YUCIOBOTO apryMEHTA. 2
16 | 3Haku 3HaYeHHI TPUrOHOMETPUUECKUX (YHKIMI. YETHOCTh U HEYETHOCTH 2
TPUTOHOMETPUUYECKUX (PYHKIUH.
17 | Ilepuoanueckue QyHKIUU. 1
18 | CroiictBa u rpaduku pyHKIUN y = sin X 1 y = COS X 2
19 | CroiictBa u rpaduku ¢pyHkuil y=1tg xu y = ctg x 1
KonTposnbHas padota Ne 6 1
20 | OcHOBHBIE COOTHOIICHUS MEXKIY TPUTOHOMETPUUECKUMHU (PYHKIUSIMU 2
OJIHOTO U TOTO K€ apryMeHTa.
21 | ®opMyIibl CIOKEHHUS. 1
22 | ®opMmyIbl IPUBEACHUS. 2
23 | ®opMmyIbl IBOMHOTO U MOJIOBUHHOTO YTIIOB. 1
24 | CymMMa U pa3HOCTb CUHYCOB (KOCHHYCOB). 1
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25 | ®opmyibl mpeoOpazoBaHUs MPOU3BEACHUS TPUTOHOMETPUIECKUX (DYHKINI B 1
CyMMYy.
KonTponsHas padota Ne 7 1
IepneHuKyIAPHOCTH B MPOCTPAHCTBE 21
8 VYTo1 MeXly IpSMBIMH B TIPOCTPAHCTBE. 2
9 [lepnieHTUKyYIAPHOCTD MPSAMO U MIIOCKOCTH. 2
10 | IlepneHaUKYISIp M HAKIIOHHAS. 3
11 | Teopema o TpEX mepreHIUKYISIPAX. 3
12 | Yrom Mexay NpsiMO U MJIOCKOCTHIO. 2
KonTponbnas padora Ne 8 1
13 | JIByrpaHHBI# yroy. YT0Jd MEXIy IBYMS IIOCKOCTSMH. 3
14 | IlepneHAMKYASIPHBIE TUIOCKOCTH. 2
15 | I1nomaas OpTOTOHATBLHOM MPOEKIIMK MHOTOYTOJIbHUKA. 2
KonTtponsHas padorta Ne 9 1
Tpuronomerpuveckne ypaBHeHHUsl H HEPaAaBEHCTBA 12
26 | YpaBHeHHE COS X =B 1
27 | YpaBHeHHE sin X = B 2
28 | YpaBHeHustgx =B U Ctg X =B 1
29 | dynkiuu y = arcsin X, y = arccos X, Yy = arctg x, y = arcctg x 2
30 | TpuroHoMeTpuYEeCKHE ypPaBHEHHSI, CBOJIAIINECS K aJIreOpandeCKM. 2
31 | PemeHue TpUrOHOMETPUUYECKUX YPABHEHUN METOJIOM Pa3NiOKEHUs Ha 2
MHOKHUTEJIH.
32 | PemeHue mpoCTEHIIUX TPUTOHOMETPHUIECKIX HEPABEHCTB. 1
KonTtponsHast padota Ne 10 1
MHororpaHHuKH 15
16 | Ilpusma. 4
17 [Tapannenenunen. 3
18 | Ilupamuna S)
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19 | YceuéHnnas nupamuia. 2
KonTtponsHast padora Ne 11 1
IIpousBoaHas u €€ NpUMeHeHHe 15
33, | IlpencraBnenue o npexaesne GyHKIMA B TOYKE M O HENPEPHIBHOCTH (PYHKIUH B 1
34 | Touke. 3aja4n 0 MTHOBEHHON CKOPOCTH M KacaTelbHOH K rpaduky QpyHKIHH.
35 | IloHsiTHe O TPOU3BOTHOM. 1
36 | [IpaBuia BEIYHCIICHUS TIPOU3BOTHBIX. 3
37 | YpaBHeHUE KacaTeIIbHOM. 1
KonTtponsnas padota Ne 12 1
38 | [Ipu3Haku Bo3pacTaHusi U yOBIBAaHUS (DYHKIIHH. 2
39 | Touku sxcTpemyma GHyHKIIUH. 2
40 | IlpumeHeHUE TPOU3BOIHON MTPH HAXOKACHUH HAMOOIBIIIETO M HAUMEHBIIIETO 1
3HAYCHHUI (YHKITUH.
41 | Iloctpoenue rpadukoB HyHKITUH. 2
Kontponbras padorta Ne 13 1
IloBTOpPEHUE Kypca 5




