MYHULUITAJIBHOE KASEHHOE OBIIEOBPA3OBATEJIBHOE YUYPEXIEHUE
«OPJIOBCKAS CPEAHAA OBILIEOBPA3OBATEJIBHAS HIKOJIA»
(MKOYVY «OPJIOBCKAA COI1I»)

[Ipunoxxenue

Kk OcHOBHOM 00pa30BaTeNbHON POrpaMme
cpenHero od1iero oopa3oBaHUs

MKOY «Opnosckas COL»

PABOYAS TIPOT'PAMMA
[IpeameTHas obmacte «MaTtemaTka U HHPOPMATHKA»
[Ipenmer «MaremaTuka
YpoBeHb cpeHero odiiero oopasoBaHus

(6a30BBIiT YpOBEHB)

CocraBuna: Cnésko T.E., yaurens MmaTeMaTHUKU

c. OpnoBka



HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo MareMaTHKe OpHEHTHpoBaHa Ha ydwammuxcs 10-11 kmaccoB u
pa3paboTaHa Ha OCHOBE CIIEAYIOMINX JOKYyMEHTOB:
1. ®enepanbHblii TOCYAAPCTBEHHBIM 00pa30BaTeNbHBIA CTaHAAPT OCHOBHOTO  OOILEro
oOpa3oBaHUs YTBEPKICHHOTO IMPUKa30oM MHHHCTEpCTBA 00pa3oBaHUs M Hayku Poccuiickoii
@enepanyun ot 17 mas 2012 r. Ne 413 (mpuxkaz MUHOBPHAYKU POCCHUMU ot 31.12.2015 Ne
1578, peructpanuonnsiit Ne 41020 ot 09.02.2016);
2. Ilpumepnasi ocHoBHas oOpa3oBaTeibHasi IporpamMma CpeaHero oOmero oOpa3oBaHUS
(omoOpena perieHreM (QenepalbHOTO  yU4eOHO-METOJAUYECKOT0 OOBCIMHEHUS 10 OO0IIeMy
obpa3zoBanuio (mpotokon ot 28 uronst 2016 r. Ne 2/16-3);
3. Ilpuka3 MunucrepcTBa o0pazoBanus u Hayku Poccuiickoit @enepaunu ot 30 aBrycra 2013 1.
Ne 1015 «O6 yrBepxknenuu Ilopsinka opraHuzanMu W OCYIIECTBJICHHS 00pa3oBaTEebHON
NESITeIbHOCTH 10 OCHOBHBIM OOIIe00pa30BaTeNbHBIM IMporpaMMaM — 00pa3oBaTeIbHBIM
MporpaMMamM HadajabHOTO OOIIEro, OCHOBHOTO OOIIETO U CPEHETO 00IIero 00pa3oBaHUs Y,
4. TlocranoBneHue ['maBHOrO rocynapcTBEHHOIO CaHUTapHOro Bpauda Poccuiickoit @enepanuu
or 29 nekabps 2010r. Ne 189 «O6 yrBepxnenun CanlluH 2.4.2.2821-10 «CanurtapHo-
AMHUIEMHUOJIOTHYECKHEe  TpeOOBaHMS K  YCIOBUSM M OpraHu3alud  OOydeHHs B
0011e00pa30BaTeNbHBIX YUPESKIACHUAX» B pen. [locTtaHoBieHus [J1aBHOTO TOCYIapCTBEHHOTO
canutapHoro Bpada P® ot 24.11. 2015 Ne81;
5. OcHoBHasi oOpa3zoBaTenbpHasi MporpamMMa cpeaHero ooémero oOpa3oBaHUs MKOY
«Opinosckas COIy;
6. YctaB MKOY «Opnosckas COIL».

PabGoyas mporpamma oOecrnieueHa ydyeOHMKaMH, Y4€OHBIMH MOCOOMSIMH, BKIIOUCHHBIMU B
(dbenepanbHBI TIEpeUYeHb Y4eOHUKOB, peKOMEHAyeMbiX MuHoOpHaykn P® k wmcnonap3oBaHUIO
(mpukaz Munobprayku 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 Havajla MaTeMaTHUYECKOTO aHanu3a. ba3oBelid ypoBeHb: 10 kiacc:
yueOonuk / A.I'. Mepansak, J.A. Homuposckuii, B.b. Tlomonckuii, M.C. fxup; nmox pen. B.E.
[Tomonbckoro. — 5-e u3., crepeoturt. — M.: Benrana-I'pad, 2020.

2. Marematuka. ['eomerpus. bazoseiii ypoenn: 10 kmacc: yueOnuk / A.I'. Mepsnsk, [[.A.
Homuporckuii, B.b. Ilomonckuiti, M.C. Sxup; mox pen. B.E. Ilomonsckoro. — 3-¢ wm3nm.,
crepeoturt. — M.: Benrtana-I"pad, 2020.

3. Maremartuka. Anrebpa U Havajna MareMaTHdeckoro aHaimza: 11 kjacc: yuyeOHHMK: 0a30BbI
ypoBenb / A.I'. Mep3nsk, [.A. Homuposckuii, B.b. ITononckuii, M.C. Sxkup; non pea. B.E.
[Tomonbckoro. — 5-e u3., crepeorunt. — M.: [IpocBemenne, 2021.

4. Marematuka. ['eomerpus: 11 kmacc: 0a3oBblii ypoBeHb: yueObHuk / A.I'. Mepsnsk, .A.
Homuposckuii, B.b. Tlomonckmiti, M.C. Sxup; mox pen. B.E. Ilomonsckoro. — 5-¢ wm3nm.,
crepeoturr. — Mocksa: [Ipocsemenue, 2021.

5. Marematuka: anreOpa ¥ Hayala MaTeMaTUYeCKOTO aHalu3a, reoMeTpus. Airedpa u Haudana
MaTeMaTH4ecKoro aHanusa. ba3zosblit ypoBens: 10 kiacc: meroandeckoe nocodue/ E.B. byiiko,
A.T'. Mep3insik, B.b. ITononckuit, M.C. Sxup — M.: Benrana-I'pad, 2020.

6.Anre0pa u Havana MaTemarudeckoro ananusa (ba3oBsiif ypoBens): 10 kinacc : AugaKTHYECKHE
MaTepHalibl : TocoOue Al yJauuxcsi ooieoopa3zoBarenbHbIX opranuzanuii / A. I'. Mep3msik, B.
b. ITonounckuii, E. M. PabunoBuy, M. C. SIkup. — M. : Bentana-I'pad.

7. MaTtemaruka: anrebpa v Hauajaa MaTeMaTHYeCKOTro aHanu3a, reomerpus. ['eomerpust. ba3oBblit
ypoBeHb: 10 knacc: metoauueckoe nocooue/ E.B. byiko, A.I'. Mep3ansk, B.b. Ilonounckuit, M.C.
Sxup — M.: Benrana-I'pad, 2020.

8. 'eomerpus (ba3oBblil ypoBeHs): 10 kinace : uIaKTHUECKUE MaTEepUaibI : Mocodue Juis
yyamuxcs oomieoopazoBarenbHbIX opranuzanuii / A. I'. Mep3mnsk, B. b. Ilononckuit, E. M.
Pabunosuu, M. C. Sxup. — M. : Benrana-I'pag.



9. Maremaruka : anredpa 1 Hayajga MaTeMaTHIEeCKOTO aHaIn3a, reoMeTpus. Anredpa u Hayana
MaTeMaTHuecKoro aHanusa. ba3osbiil ypoBeHns : 11 kinacce : metoaudeckoe nocoodue / E. B. Byiiko,
A.T. Mep3nsk, B. b. Iononckwuii, M. C. Slkup. — M. : Benrana-I'pag, 2020.

10. Marematuka : reometpusi. ba3oblii yposens : 11 kiacc : metonuueckoe nmocoodue / E. B. Bymko,
A. T'. Mep3nsik, B. b. [lononckuii, M. C. SIxkup.— M. : Benrana-I"pad, 2020.

11. Anrebpa u Havana maremarudeckoro ananu3a (ba3osblii ypoBens): 11 kiacc :
TUIaKTHYECKUE MaTepUaibl : TOCOOHe I ydamxcsi 001eo0pa3oBaTebHbIX Opranu3anuii / A.
I'. Mep3msik, B. b. [lonouckuii, E. M. Pabunosuy, M. C. fxup. — M. : Benrana-I'pad, 2020.
12. Maremartuka : paboune nporpammsl: 5—11 xmaccst / [A.I'. Mep3isik, B.b. TTononckuii, M.C.
Skup, E.B. bynko]. — M. : Benrtana-I"pa¢, 2020

Cnucox HHTepHer - pecypcos:

1. CipaBoyHUK MaTeMaTH4YeCKuX GopMyi
http://www.pm298.ru
2. JIunaktTrudeckue MaTepHaibl IO MaTeMaTHKe

WWW.Ccomp-science.narod.ru

3. MeTtoauka npenoiaBaHusi MaTEMATHUKH

www.methmath.chat.ru

4. EI'D no MareMarTuke: NOArOTOBKA K TECTUPOBAHUIO

http://www.uztest.ru

5. http:// www.school-collection.edu.ru - «Eannast koseknus nupoBbIX 00pa3oBaTEIbHBIX
pecypcoB»

6. http://fcior.edu.ru, http://eor.edu.ru «®enepanbHblii eHTP HHOOPMAIIHOHHBIX
00pa3oBaTeNIbHBIX PECYPCOBY»

7. http://mwww.ed.gov.ru - Caiit Pocobpa3oBanus

8. http://www.school.edu.ru - Poccuiickuii 0Opa3zoBaTeabHBIN MOPTAIT

9. http://www.proshkolu.ru/, - Caiit qis Bcex yuurtenen-npeaMeTHUKOB becriaTHbrii
mKoJIbHBIN noptai «lIpolllkosy.py - Bce mikossl Poccuny

10. http:// www .festival.1september.ru/ - ®ectuBans nemparornueckux uaeit «OTKPHITHIHI
YPOK»

11. http://www.metod-kopilka.ru/ - meToauueckast KOIMUIKA YIUTEIS MAaTEMATHKH.

12. http://www.mathvaz.ru - docbe IIKOJIBHOTO YYUTEIS MATEMATHKH

13. http:// www.it-n.ru_"Cetp TBOpYECKHX yuHuTEICH"

[lIkoma BmpaBe B TEYEHUE 3-X JIET HCIOJIB30BaTh B 0Opa30BATEIBHOM JACSITCIBHOCTH
y4eOHHKH, TPUOOPETEHHBIE 10 BCTYIUICHUS B CUITy IpHKa3a oT 28.12.2018 Ne 345,
[IporpamMmoii OTBOAMTCS Ha M3Y4YeHHE MaTEeMaTHKH 272 yaca, KOTOpbIE pachpeesieHbl o
KJ1accam CIeAyIoUuM o0pa3oMm:
10 xnacc — 136 yacoB, 4 yaca B HEJIEIIO;
11 xnacc — 136 yacoB, 4 yaca B HEJIEIIO.
B ToM uncne KOHTPOJIBHBIX PadoT:
10 kmacc — 13
11 kmacc — 10

N3yuenne ajredGpbl 1 HA4YaJI MATEMATHYECKOI0 AaHAJIN3A, FeOMeTPUH HATIPABJIEHO
HA JIOCTHKEHHE CIeYIOIINX LeJIeii:

¢ CUCTCMHOC U OCO3HAHHOC YCBOCHHUC KypCa anrerLI 1 Ha4dyaJl MaTCMAaTHYCCKOT'O aHaJIn3a,
TCOMETpPUH;

° (I)OpMI/IpOBaHI/IC MaTeMaTUu4YCCKOro CTUJId MBIIIJICHHA, BKIIOYAKOIICIO B ce0s HHAYKIOHUIO U
ACOYKIULO, 0606U.ICHI/IC U KOHKpPCTU3AIlUK0, aHaJlu3 W CHHTC3, KJIaCCI/I(I)I/IKaI_II/IIO )51
CUCTEMATHU3almIo, a6CTpaFI/Ip0BaHI/IC M aHAJIOI'1O,


http://www.pm298.ru/
http://www.comp-science.narod.ru/
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
http://www.mathvaz.ru/
http://www.it-n.ru/
http://www.it-n.ru/

* pa3BHUTHE HHTEpeca OOYUaAIONMIMXCS K H3YYCHHUIO aiareOpbl M Hadajl MaTeMaTHYeCKOTO
aHajn3a, TeOMETPUH;

* UCIIOJIb30BAHME MATEMaTHYECKUX MOJENIeH JJis pelleHus MPUKIAHBIX 3a]ad, 3ajad U3
CMEXHBIX JTUCIUILINH;

* TpPUOOpPETEHHE OMbITa OCYIICCTBICHUS Y4eOHO-MCCIEAOBATEIbCKOW, MPOCKTHOH U
MH(OPMAMOHHO-TIO3HABATEIILHOM JIEATEIIBHOCTH;

* Pa3BUTHC WHAWBHIyATbHOCTH U TBOPUYECKHUX CIIOCOOHOCTEH, HAIPABICHHOE HA TIOATOTOBKY
BBIITYCKHUKOB K 0CO3HAHHOMY BBIOOPY ITpOdeccuu.

TeXHOJ'lOl"]/IPI, HCII0JbB3YEMbIEC B 06yqemm:

. MHQOPMALIMOHHO —  KOMMYHUKAaTHBHBIE  TEXHOJOTHMH  ((popMupoBaHuE
COBPEMEHHOM HMH(GOPMAIMOHHON KyJIbTYphl —yd4alllUXCs, CHOCOOHOCTH 3¢ (HEKTUBHO
HCI0JIb30BATh UMEIOUINECS B UX PacHopsHKEeHUH MH(OPMALMOHHBIE PECYPChl U TEXHOJIOTUH
B OBITOBOM U IpoeccuoHambHOM 00aCTIX KUZHEAEATEIbHOCTH. );

J TEXHOJIOTUS JINYHOCTHO-OPUEHTUPOBAHHOTO 00y4yeHUs (MaKCUMalbHOE pa3BUTHE
WHJUBUAYAIbHBIX II03HABATEJIbHBIX CIOCOOHOCTEH peOeHKa Ha OCHOBE HCIIOJIb30BAHUS
MMEIOIIET0oCs y HErO OMbITa KU3HEEATEIbHOCTH. );

. 3I0pOBhECOEpETAIONINE TEXHOJOTUH (COepeXeHue 3I0pOBbS YUYalIUXCS OT
HEOMaronmpusaTHbIX  (aKTOPOB 00pa3oBaTENBHOW  Cpelbl, oOecreueHrne IIKOJIBHUKY
BO3MOXHOCTb COXPAaHEHHs 3J0pPOBbsi B MEpHOJ OOy4YeHHS B IIKOJE, CIIOCOOCTBOBaHHE
BOCIIUTAHUIO Yy Yy4YalIUXCs KYJIbTYpPbl 3J0pPOBbs. (QOPMHUpPOBAHHE Yy MIKOJBHHUKOB
HeoOxoauMbIX YV 1o 3710poBOMY 00pa3y )KHU3HH U WCIIOJIH30BAHME TOJIYYCHHBIX 3HAHUN
B TMOBCETHEBHOM KU3HH. )

MeTtoab! U (popMBbI KOHTPOJIS IVIAHMPYEMBbIX NPEeAMETHBIX Pe3yJIbTATOB

. YcTHblii onpoc — ycTHas (opMa KOHTPOJIS 3HAHUM U YMEHUH, UCTIOJIB3YeTCS
B3aMMOIIPOBEPKA, CAMOIIPOBEPKA M0 00pa3ily, 3aciIylIMBaHNE OTBETA U €ro OLICHWBAHUE
YUUTEIIEM.

J MartemaTH4ecKHil IMKTAHT — MMCbMEHHAas (opMa KOHTPOJISL, TPUMEHsieMast JUIs
IIPOBEPKU YMEHHUS MPaBUIILHO IOHUMATh M 3alMChIBATh YHCIIA, MATEMAaTHUYE€CKHE TEPMHUHBI U
MTOHSATHSL.

J CamocrosiTesibHasi paboTa— nucbMeHHas GopMa KOHTPOJIA, paccuuTanHas Ha 5 — 20
MUH, IPUMEHSETCS JJIsl OLICHUBAHUS YPOBHS C(POPMHUPOBAHHOCTU 3HAHUM M YMEHHII 11O
M3y4aeMOMY BOIIPOCY B TEME.

. IIpakTnyeckas padora — hopMa KOHTPOJIS, IPUMEHSETCS JJIsl OLICHUBAHUS YMEHHUS
BBITIOJIHATH OTNpe/IeTICHHbIC TPAKTUUECKUE AeUCTBUS, TPUMEHSSI 3HAHUSI MAaTEMaTHKH.

. KonTtpoabHas padora — nucbMeHHasi hopMa KOHTPOJISI 3HAHUN, YMEHUIN 1 HABBIKOB
0 U3y4aeMoi TeMe, pacCuuTaHa Ha BBIIIOJHEHUE B TEUECHHUE YPOKa.

. KoHTpoabHO-U3MepuUTeIbHbIE MATEPUAJIbI (TECTHI)

o CamonpoBepka, B3auMOINPOBepPKa

. ®opma NPoMeKYTOUHOI aTTeCTAMHU - TECT B KOHIIE yueOHoro roja, B 11 kinacce B
dopmare EI'D.

®opMBbI KOHTPOJIS IVIAHMPYEMBIX MeTaNPeAMETHBIX Pe3y/JbTATOB:

Haobawoaenune

Tect

becena

KonTtpoabHnas padora



.JII/I‘IHOCTHLIC, METANPEAMETHBIC U IPEAMETHBIC PE3YJIbTATbl OCBOCHUSA
coaecpkaHud Kypca MaTeMaTUHKHA

®I'OC cpemnero obmero 0o0pa3oBaHHs YCTaHABIMBAET TPEeOOBaHUS K pe3yibTaTaMm
OCBOCHHUSA  Yy4eOHOro IMpeaMeTa:
— JINYHOCTHBIM,
— MCTaNpCIMCTHBIM ;
— NpCAMETHBIM.

JIMYHOCTHBIE pe3yJbTaThbl:

1) BocmuTaHUME POCCHUICKOM TIpakJaHCKONM MIEHTUYHOCTU: MATPUOTH3MA, YBAXKEHUS K
OteuecTBY, 0CO3HAHKE BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;

2) ¢dopmupoBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH U 00I1I€CTBEHHOM MPaKTUKU;

3) OTBETCTBEHHOE OTHOLIEHHE K OOY4YE€HMIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOpa3BUTHIO U
caM000pa30BaHNIO Ha MPOTSKEHUU BCEW KM3HU; CO3HATEIbHOE OTHOLIEHHE K HENPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIENIHON MpodeccHoHalIbHOM U 0OLIECTBEHHOMN AEATEeIbHOCTH;

4) oco3HaHHBIN BBIOOP Oymymiel mpodeCCHOHATBHON JeATEILHOCTH Ha 0a3e OPUEHTHPOBKU B
Mupe mnpodeccuil U MpodecCHOHATBHBIX MPEINOYTEeHUI; OTHOUIEHHE K Mpo¢ecCHOHaTbHON
NEeSITeNIbHOCTH KaK K BO3MOXKHOCTH YYacTUs B pEIICHWU JIMYHBIX, OOIIECTBEHHBIX,
rOCy/IlapCTBEHHBIX W  OOIIEHAIMOHAIBHBIX MpobseM; (OpMUPOBAHUE  YBAXKUTEIHLHOTO
OTHOIICHHUS K TPYAY, Pa3BUTHUE OIBITA YyYaCTHsI B COLIMATILHO 3HAUUMOM TPYIIE;

5) yMeHHE KOHTpOJMpPOBaTh, OLICHUBATh M AHAIM3MPOBATH IPOLIECC U PE3yabTaT ydeOHOH U
MaTEMaTUYECKOH JIeATEIbHOCTH;

6) yMeHUE yIpaBIATh CBOCH MO3HABATEIHLHOM JIEATEIHLHOCTBIO;

7) yMeHUE B3aUMOIEHCTBOBATh C OJHOKJIACCHUKAMH, JE€THbMHU MJIAJIIIEr0 BO3pacTa U B3POCIBIMU
B 00pa3oBaTebHOM, OOIIECTBEHHO IIOJIC3HOW, Y4eOHO-UCCIIENOBATEIbCKOM, TPOCKTHOW W
APYruX BUAAX NESTEIbHOCTH;

8) KPUTUYHOCTb MBIIUICHUS, WHUIMATUBA, HAXOJUYUBOCTb, AKTUBHOCTb IIPH PpEIICHUU
MaTeMaTUYECKUX 3ajay.

MeTtanpeamMeTHble pe3yJbTaThI:

1) yMeHHEe caMOCTOSTEIBHO ONPEACIATh IEJIU CBOCH NEATCIbHOCTH, CTABUTh U (POPMYITHPOBATH
JUis ceOst HOBBIE 3a71auu B yu€0e;

2) yMeHHE COOTHOCHUTh CBOW JEHCTBHS C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYIIECTBISTh
KOHTPOJIb CBOEU JEATEIBHOCTH B MpOIECCe JOCTHIKEHHs pe3yibTaTa, ONPEACsiTh CIOCOOBI
JCUCTBUI B paMKax MPEIJIOKESHHBIX YCIOBHH U TPeOOBaHUI, KOPPEKTUPOBATh CBOU JICHCTBHSI B
COOTBETCTBUU C U3MEHSIFOIICHCS CUTYAIHCH;

3) yMEHHE CaMOCTOSTEIIFHO MPUHUMATh PEIICHUS, MPOBOJUTH AHAINU3 CBOCH JEATEIILHOCTH,
MPUMEHSTH PAa3TUYHbIE METObI TIO3HAHMUS,

4) BmaJeHWE HaBbIKAMHU [I03HABATEIbHOW, Y4EOHO-HCCIENOBATENIbCKOW M MPOEKTHOM
IEITEILHOCTH;

5) ¢opmupoBaHue MOHATHIHOTO armmapara, YMEHHUs cO3/aBaTh OOOOIIECHHS, YCTaHABIMBAThH
aHAJIOTUH, KJIACCHU(PHUIIMPOBATh, CAMOCTOSITENILHO BBIOMPATh OCHOBAaHUS W KPUTEPUH IS
KIaccupUKaIuu;

6) yMEHHE YCTaHaBIMBATh MPUYNHHO-CIECICTBEHHBIC CBSI3H, CTPOUTH JIOTHUECKOE PACcCYKICHUE,
yMO3aKiIiouYeHne (MHAYKTUBHOE, JACAYKTUBHOEC W 10 aHAJIOTHM) W JeNaTh BBIBOJBI, 7)
dbopMupoBaHHE  KOMIIETEHTHOCTH B  00NacTH  WCIOJIL30BaHHUA  WHGOPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) ymeHHe BHAETh MAaTEeMaTUYECKyI0 3a/ady B KOHTEKCTE€ MPOOJIEMHOU CUTyalluu B JAPYTHX
JTUCIUIUINHAX, B OKPYKAIOIIEH KU3HU;



9) yMeHHe CaMOCTOSTEIBHO OCYIIECTBIIATH MOUCK B PA3IUYHBIX MCTOYHUKAX, OTOOp, aHAM3,
CHUCTeMAaTH3allMl0 W Kilaccupukanuio  uHGOpManuu, HEOOXOIUMOM  [UIs  pelIeHHS
MaTeMaTU4YEeCKUX NpoOJIeM, NPEACTaBIATh €€ B MOHATHOM (opme; NMPUHUMATH pelIeHHE B
YCJIOBHSAX HENOJHON MM W30BITOYHOM, TOUHON MIIM BEPOSTHOCTHON MH(POpPMALINN; KPUTHUECKU
OLICHUBATh U MHTEPIPETUPOBATH HH(DOPMAIIHIO, TOTYIAEMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

10) ymeHune ucnoap30BaTh MaTeMAaTHIECKUE CPECTBA HATTIAAHOCTH (TpadUKu, TaAOIUIBI, CXEMBI
U Ap.) JUIsl WUTFOCTPAllii, UHTEPIPETaluH, apryMEHTALIUH;

11) ymeHue BbIABUIATh THUIOTE3bl IPU PEIICHUU 3aJaud, [OHUMAaThb HEOOXOJIUMOCTb HX
IIPOBEPKH;

12) noHMMaHME CYIIHOCTH QJrOPUTMHUYECKHX TMpEANUCAaHUNA U YMEHHE JIeHCTBOBaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yabTaThl:

1) OCO3HAaHHEC 3HAUYCHUA MaTEMAaTHUKHU B HOBCGI[HGBHOI\/’I KHU3HU YCJIOBCKA,

2) mpencTaBlieHHE O MaTeMaTHYeCKOM Hayke Kak cepe MaTeMaTHUecKOH NesTeIbHOCTH, 00
aranax €€ pa3BUTHs, O €€ 3HAYNMOCTH JIJI Pa3BUTHs IUBUIIA3ALINH;

3) YMCHHE OIIMCBIBATH SBJICHHA PCAJIBHOTO MHpPA HA MATEMATHYCCKOM A3BIKE, MPEACTABIICHUE O
MaTEMATHYCCKUX ITOHATHUAX U MAaTEMATHUUYCCKUX MOJICIAX KaK O BaKHEHIIIEM HHCTPYMCHTApPUU,
IMO3BOJIAIOIICM OIMUCBIBATh U U3Y4YaTh PAa3HBIC IPOLUECCHI U ABJICHUA,

4) MMpeaACTaBJICHUC 00 OCHOBHBIX MNOHATUAX, UACAX U METOJaX MAaTEMATHKU,

5) mpencraBieHHe O Tpoleccax M SBICHHUSIX, HMEIOIIMX BEPOSTHOCTHBIN XapakTep, O
CTaTUCTUYCCKUX 3aKOHOMECPHOCTIAX B PCAJIbHOM MUPE, 00 OCHOBHBIX MOHSITHIX BHeMeHTapHOﬁ
TEOpUH BEPOSITHOCTEN; YMEHUE HAXOJUTh U OLICHUBATH BEPOSATHOCTH HACTYIUIEHUS COOBITUH B
MPOCTEUIINX MPAKTHUECKUX CUTYALUsAX U OCHOBHBIE XapaKTEPUCTUKH CIy4alHbIX BEJINYMH;

6) BIaJeHUE METOAAMHU [0KA3aTelIbCTB M AIrOPUTMAMM PEIIECHUS; YMEHUE HUX INPHUMEHSATH,
IIPOBOJIUTH JIOKa3aTeIbHbIE PACCYKICHHUS B XOJ€ PELICHU 3a/1ay;

7) IpaKTUYECKU 3HAYMMbIE MaTeMaTHUECKHE YMEHUS U HAaBBIKH, CIOCOOHOCTh UX MPUMEHEHMSI K
pELIEHHIO MaTeMaTHYECKUX U HeMaTeMaTHUeCKUX 3a/1a4, IPpeIoararliue yMeHHe:

* BBITIOJIHSTh BBIYMCICHUS C IEHCTBUTEIbHBIMU U KOMILJIEKCHBIMH YHCIIaMU;

*  pewarb  palMOHAJbHbIC,  UpPpALMOHAJIbHBIC,  IOKa3aTeJbHbIE,  CTENEHHBIE U
TPUTOHOMETPUUYECKHE YPaBHEHMSI, HEPAaBEHCTBA, CHCTEMbl YPaBHEHUI U HEPABEHCTB;

* pelaTh TEKCTOBBIE 3a/1a4l apu(PMETUYECKUM COCOOOM, € MIOMOILBIO COCTABICHUS U PELLICHUS
YPaBHEHMI, CUCTEM YpaBHEHUIl U HEPABEHCTB;

* HCHOJb30BaTh aIreOpanyeckuil A3bIK Ul ONUCAHUSA IPEIMETOB OKPYXKAIOLIEro MHupa U
CO3/IaHUS COOTBETCTBYIOIIUX MAaTEMAaTHUYECKUX MOJIEIICH;

*  BBIIOJHATH  TOXKJECTBEHHbIE  IpeoOpa3oBaHMsl  PALMOHAIBHBIX, HUPPALHOHAIBHBIX,
[I0Ka3aTeIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX BBIPAXKEHUH;

* BBITNIOJIHATH ONEPALUH HAJl MHOXKECTBAMU;

* UCClIeI0BaTh (PYHKIMM C IOMOIIBIO IIPOU3BOJHOM U CTPOUTH UX TpaUKH;

* BBIYUCIIATH IUIOMAAN GUTYP U 0OBEMBI TEJl C IOMOILBIO ONPEIEIEHHOIO HHTErpaa;

* MPOBOJUTH BBIYHCIECHUS CTATUCTUYECKUX XapaKTEPUCTHUK, BBIMOIHATh HPUOIMKEHHBIE
BBIYHCIICHUS;

* pemaTb KOMOMHATOPHBIE 3a/1a4H;

8) BHaxeHWe HaBbIKAMHM MCIIOJB30BAaHMS KOMIBIOTEPHBIX MPOTpaMM IpU  pEIIEHUH
MaTeMaTUYECKUX 3aa4.

Ilnannpyemblie pe3yJbTaThbl 00y4eHUsI
matemMatuke B 10-11 kiaccax

ajaredpe u HaYajJ1aM MaTeMaTH4eCKoro aHaaunsa B 10 kinacce
Yuciaa 1 BeJTMYMHBI

BbImycKHUK Hay4uTCS:



* OIIEpUPOBATH MOHATUEM «paAJUAHHASI MEPA YIJIay, BBIMOIHATH MPe0Opa3oBaHUs paguaHHON
MeEpBI B TPALyCHYIO U IPAJLYCHOM MEPHI B PaIUAHHYIO.

BBINTYCKHHK IIOJIy4UT BO3MOKHOCTB:

* KCIIO0JIb30BaTh PA3JIMYHBIE MEPHI U3MEPEHHUS YIJIOB IIPU PEIICHUH N€OMETPUUYECKHX 3a1aY, a
TAKKE€ 3aa4 U3 CMEKHBIX JIUCLUILINH.

Bripaxenus

BeInyckHHK Hay4duTes:

* OIICPUPOBATH MMOHATUAMU KOPHA n-i CTCIICHU, CTCIICHU C pallMOHAJIbHBIM IMOKA3aTCJIEM,

* IPUMCHATH ITIOHATUA KOPHA n-i CTCIICHU, CTCIICHU C pallMOHAJIBHBIM I10KA3aTCJICM U UX
CBOICTBA B BBIYNCICHUSIX U Ipu pCUICHUHA 3ada4;

¢ BBIINIOJIHATH TOXJICCTBCHHBIC Hp€O6p330BaHI/I$I BBIpa)KCHI/II\/’I, COZACpIKAIINX KOPCHb n-u CTCIICHU,
CTCIICHU C pallMOHAJIbHBIM IMOKA3aTCIIEM;

* OTIEpUPOBATh MOHATUSMH: KOCHHYC, CHHYC, TAHT€HC, KOTAaHT€HC yIJIa TOBOPOTA, apPKKOCHUHYC,
apKCUHYC, apKTAaHT€HC W aPKKOTAHTEHC;

¢ BBINIOJIHATH TOXJICCTBCHHBIC Hp€O6p330BaHI/I$I TPUTOHOMCTPHUICCKUX BI)Ipa)KeHI/II\/’I.
BBINTYyCKHHK TTOJIy4UT BO3MOKHOCTB:

* BBIMIOJIHATH MHOTOILIArOBbIE MMpeoOpa30oBaHMsl BbIPAKEHUH, MPUMEHSS IUPOKUIT Habop
CHOCO00B U MPUEMOB;

¢ IPUMCHATH TOXACCTBCHHBIC npeo6pa3013aH1/1${ BBIpa)KeHI/II\/II A pEIICHUA 3a1a4 U3 pa3JINYHbIX
paszenoB Kypca.

YpaBHeHUs] M HEPABEHCTBA

BrinmyckHUK Hay4YuTCS:

* pelath UppaluoHaIbHbIe, TPUTOHOMETPUYECKIE YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI;

* IPUMEHSATH TpaduuecKue MpeACTaBICHUS AJIs HCCIeI0BaHUs ypaBHEHUI.

BbInyCKHHUK TOTYYUT BO3MOKHOCTD:

* OBJIQ/IETh NPUEMAMU PEILICHUS] YPaBHEHH, HEPABEHCTB U CUCTEM YPaBHEHUI; MPUMEHSATH
anmnapaT ypaBHEHHI 1J1s pelieHus pa3HoOO0pa3HbIX 3a/1a4 U3 MAaTEeMATHUKH, CMEXHBIX ITPEMETOB,
MIPAKTHKU;

* IPUMEHSATH rpaduuecKue MpeACTaBICHUS IJIs HCCIeI0BaHus ypaBHEHU, HEPaAaBEHCTB, CUCTEM
YpaBHEHUH, COJIEpKAIINX TapaMeTphl.

DyHKUUH

BrinyckHUK HayduTcs:

* IOHUMAaTh U UCIOJIb30BaTh (DYHKIIMOHAJIbHBIE IOHATHUS, S3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HaYCHHS);

* BBIMIOJIHATH NOCTPOEHUE TPaduKOB (DYHKIIHI C TOMOIIBI0 TEOMETPUUECKUX MPeoOpa3oBaHMii;
* BBITIOJIHATH NTOCTPOCHUE TPadUKOB BUIA Y = " X, CTETCHHBIX, TPUTOHOMETPUYECKHUX,
0OpaTHBIX TPUTOHOMETPHUECKHUX;

* HCCJeI0BaTh CBOMCTBA (PYHKITUI;

* MIOHUMATh (PYHKIIMIO KaK BaXXKHEHIIIYI0 MATEMAaTUYECKYIO MOJIENb JIIsl OMTMCAHUSI POLIECCOB U
SIBIICHUN OKPYKAIOIIEr0o MUpPa, IPUMEHSITh (PYHKIIMOHATBHBIN SI3bIK 7151 OTIUCAHUS U
WCCIIeIOBAHUS 3aBUCUMOCTEN MEX 1y (PU3NUECKUMU BETMUYNHAMMU.

BrInyCKHUK MTOJTYYUT BO3MOKHOCTD:

* IPOBOJIUTH MCCIIEIOBAHNS, CBSI3aHHBIE C U3YUYEHHUEM CBOMCTB (PYHKIUH, B TOM YHCIIE C
HCIOJIb30BAHUEM KOMIIBIOTEDA;

* HCIIOJIb30BaTh (PYHKIIMOHALHBIE MMPEACTABICHUS  CBONCTBA (DYHKIIUN IS PEIICHUS 3a/1a4 U3
Pa3IMYHBIX Pa3/eiIOB Kypca MaTEMaTHKH.



9J1eMeHTbI MAaTEMATHYECKOI0 AHAJIH3A

BeInyckHUK HayduTes:

* [IOHUMAaTh TEPMHUHOJIOTHUIO U CUMBOJIUKY, CBA3aHHYIO C IIOHATUAMU IIPOU3BOIHOM;

* pelaTh HEPaBEHCTBA METOJOM MHTEPBAJIOB;

* BBIYUCIIATH IPOU3BOJHYIO (DYHKINU;

* HCII0JIb30BaTh IPOU3BOIHYIO JUISl UCCIEA0BAHUS U IOCTPOEHUS IT'pauKOB (YHKIIHIA.
BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:

* chopMUpPOBATH MPEJCTABICHHE O TIpeaesie PYHKIIUN B TOUKE;

* c(hopMUpPOBAThH MPEJCTABICHUE O TPUMEHEHUN T€OMETPUYECKOTO CMBICIIA TIPOU3BOIHOM B
Kypce MaTEMaTUKH, B CMEXKHBIX IUCLIHUILIMHAX.

reomerpuu B 10 kiacce

BeinmyckHuK HayduTes:
* OIEpUPOBATHh MOHATHUSMU: TOYKA, MpsMasi, TUIOCKOCTh B MPOCTPAHCTBE, MApaUICIbHOCTh U
MEPIEHIUKYIIIPHOCTD MPSMBIX U INIOCKOCTEM;
* pacro3HaBaTb OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpH3Ma, MUpamMHuAa, MNPSIMOYTOJbHBIN
napajuiesenumnes, Kyo);
* u300paxarb reoMeTpruuecKre (PUrypsl ¢ TOMOMIBIO YEPTEKHBIX HHCTPYMEHTOB;
* W3BJIEKAaTh MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO
Ha 4epTekKax;
* npuMeHsTh TeopeMy [Iudaropa mpu BEIYUCICHUH 2IEMEHTOB CTEPEOMETPUIECKUX (DUTYD;
* HAXOJWTH IUIOLIAAH MMOBEPXHOCTEH MPOCTEHIINX MHOTOIPAHHUKOB C IPUMEHEHUEM (OpMYIT;
*  BBIYMCIIATH IJIOIIAIU IOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C TPUMEHEHHUEM
(opmyu;
* HaAXOJWTh NMPUMEPHl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3H C OTEUYECTBEHHOU U
BCEMUPHOM UCTOPHUEH;
* TOHMMATbH POJIb MAaTEeMaTUKH B pa3BuTuu Poccuu.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

. COOTHOCHTBH a0CTPaKTHBIC TEOMETPHUECKHUE MOHSTUS U (DAKThI C peaTbHBIMH
KU3HECHHBIMH O0OBEKTAMHU U CUTYAIHSIMH,
* HCIOJIb30BaTh CBOWCTBA IMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYp ISl peIleHUs 3aaad
MPAKTUIECKOTO COJCPIKAHUS;
* COOTHOCHUTB ILIOIIA]IA MOBEPXHOCTEH Tl OIMHAKOBOM ()OPMBI M Pa3IIUYHOTO pa3Mepa;
* OIEHMBATh POPMY MPABHIBLHOIO MHOTOTPAHHUKA IOCIIE CIUJIOB, CPE30B U T. II. (ONPEACIAThH
KOJIMYECTBO BEPIIMH, pEOep U TpaHell MOTy4eHHBIX MHOTOTPDAHHUKOB).
BBINYCKHUK TOJTYYUT BO3MOXKHOCTh HAYIHThHCS:
* MPUMEHSATH JUIsSl PEIICHUS 32/1a4 TEOMETPHUECKUE (PAKThI, €CIIU YCIOBUS IPUMEHECHHUS 3a1aHbI
B SIBHOU (opMme;
* pemiath 33/1a4M Ha HAX0XACHUE TEOMETPUUECKUX BETMYHH M0 00pa3iiaM Ui alrTOpUTMaM;
* JIenaTh MIOCKHUE (BBIHOCHBIE) YEPTEXKH U3 PUCYHKOB OOBEMHBIX (PUTYP, B TOM YHCIIE pUCOBATh
BH/I CBEPXY, COOKY, CTPOUTH CEYEHHSI MHOTOTPAaHHUKOB;
* W3BIEKaTh, HWHTEPIPETUPOBATh M MPeoOpa3oBbBIBATh HHPOPMAIMIO O TEOMETPUUECKHX
¢burypax, npeJCcTaBIeHHYIO Ha YepTexax;
* MPUMEHATh reoMeTpuYeckue (akThl A PEIICHUs 3a/7ad, B TOM YHCIIE MPEANOIararinnx
HECKOJIBKO IIaroB peuieHus;
* OMUCHIBaTh B3aUMHOE PACIIOJIOKEHHE MPSIMBIX U IIOCKOCTEN B POCTPAHCTBE;
* (QopMynMpoBaTH CBOICTBA U MpHU3HAKU (HUTYD;
* JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;
* BJAJIETh CTAHJAPTHOM Ki1accuUKamme mpoCcTpaHCTBEHHBIX (GUTYp (MUPaMUIbI, IPU3MBI,
napajuieNenuneanl);



* HCIOJIb30BaTh CBOMCTBA TIE€OMETPUYECKHX (GUIYp [UId pEIIeHUs 3aJad MPAKTUYECKOTO
XapakTepa u 3a/1a4 u3 APYrux 00JacTeil 3HAHHIMA.

anreﬁpe M HavyajlaM MaTeMaTHuyeckoro aHaausa B 11 kiaacce

Bripaxenus

BeInyckHHK Hay4duTes:

® OIICPUPOBATH MOHATHUAMU CTCIICHU C HeﬁCTBHTCHBHBIM IIOKa3aTeJIeM, J’IOFapI/I(bMa;

* IPUMCHATH NOHATUSA CTCIICHU C I[eI;'ICTBI/ITeJILHI)IM II0Ka3aTecJIeEM, norapn(bMa W UX CBOMCTBA B
BBIYHMCIICHUAX U ITPU PCIICHUH 3a1a4;

¢ BBIIIOJIHATE TOXICCTBCHHBIC Hp606p330BaHI/I5[ BBIpa)KeHI/II\/’I, coCpKamux CTCIICHHU C
JEWCTBUTEIFHBIM TIOKa3aTeleM, JIorapudm.

BBINTYCKHHK NIOJIyYUT BO3MOKHOCTB:

* BBINIOJIHATH MHOTOLLIArOBbIE MMpeoOpa30BaHMsl BBIPAKEHUH, MPUMEHSS IUPOKUI Habop
CIO0CO00B U MPUEMOB;

® IPUMCHATH TOXACCTBCHHBIC npeo6pa3013aH1/1${ BBIpa)KeHI/Iﬁ I pEHICHMA 3a/1a4 U3 pas3INYHbIX
paszenoB Kypca.

YpaBHeHHUsI U HEPABEHCTBA

BrimyckHUK HAayduTCS:

* pemarth nokasareiabHble U JJorapupMUUECKUe YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI;

* IOHUMAaTh YpaBHEHNE KaK Ba)KHEUIITYI0O MaTEMaTHUECKYIO0 MOJEIb JJIsl OTIMCAHUS U U3YYEHUs
pa3zHoo0pa3HbIX peabHbIX CUTYallU, pelIaTh TEKCTOBbIE 33/1a4M areOpaniyeckuM METOJIOM;

* IPUMEHSATH TpaduuecKue MpeACTaBICHHS IJIs HCCIeI0BaHUs ypaBHEHUI.

BbInyCKHHUK TOTYYUT BO3MOKHOCTD:

* OBJIQIETh NPUEMAMU PEILICHUS] YPaBHEHH, HEPABEHCTB U CUCTEM YpaBHEHHIl; IPUMEHSATh
anmnapat ypaBHEHHI IJ1s pelieHus pa3HOOOpa3HbIX 3a/1a4 U3 MAaTEeMAaTUKH, CMEXHBIX ITPEIMETOB,
MIPAKTHKU;

* IPUMEHSATH rpaduuecKue MPeACTaBICHUS IJIs UCCIeI0BaHus ypaBHEHHUI, HEPaAaBEHCTB, CUCTEM
YpaBHEHUH, COJIEpKAIINX TapaMeTpBhl.

D yHKUUHA

BBINyCKHUK Hay4UTCS:

* IOHUMATh U UCTIOJIb30BaTh (DYHKIIMOHAIBHBIC IOHSTHS, SI3bIK (TEPMHUHBI, CAMBOJIHUYECKHUE
0003HaYCHHS);

* BBITIOJIHSThH IOCTPOCHUE IPa(pUKOB NIOKA3aTEIBHBIX U JOrapu(hMUIECKUX (YHKIINH;

* HCCIIEIOBaTh CBOMCTBA (DYHKIINH;

* MOHUMATh (PYHKIIMIO KaK BOKHEHIIIYIO MATEMAaTHYECKYIO MOJICNb JUIsi OTIUCAHUS MTPOIIECCOB H
SIBIICHUN OKPYKAIOIIEro MUpPa, MPUMEHSITh (PYHKIIMOHATBHBIN SI3bIK 7151 OTIUCAHUS U
MCCIIeTIOBAHUS 3aBUCUMOCTEN MEX Ay PU3NIECKIMU BEITMYUHAMH.

BBITyCKHHUK TOTYYUT BO3MOKHOCTbD:

* IPOBOJIUTH MCCIIEIOBAHNUS, CBSI3aHHBIE C U3YYEHHUEM CBOMCTB (PYHKIIMH, B TOM YHUCIE C
HCIOJIb30BAaHUEM KOMIIBIOTEPA;

* HCIIOJIb30BaTh (PYHKIIMOHANILHBIE IPEACTABICHUS U CBONCTBA (MYHKIIMN IS PEIICHUS 3a]1a4 U3
Pa3IUYHBIX Pa3feNioB Kypca MaTeMaTUKH.

DJIeMEeHTBhI MAaTEMATHYECKOr0 AHAJIH3A
BbImycKHUK Hay4uTCS:

* MIOHUMATh TEPMHUHOJIOTUIO ¥ CUMBOJIMKY, CB3aHHYIO C MOHSATHSIMHU TIPOU3BOTHOM,
MepBOOOpa3HON U HHTETpaa;



* BBIYMCIIATH IPOU3BOIHYIO U IIEPBOOOPa3HYIO (YHKIINU;

* HCTIOJIH30BATh POU3BOIHYIO JJISl HCCIEIOBAHUS M TOCTPOCHUS rpauKOB (PYHKIIHIA;

* MIOHUMATh T€OMETPUYECKUN CMBICII OTIPEICIEHHOIO UHTErpaa;

* BBIYUCIIATH ONIPEAEIEHHBIN HHTETPaL.

BBIMYCKHUK MOJTYYUT BO3MOKHOCTD:

* c(hopMUPOBATH MPEJICTABICHHE O TPUMEHEHHN TE€OMETPHUECKOTO CMBICIIa MHTErpaia B Kypce
MaTeMAaTUKH, B CMEKHBIX TUCIHUIINHAX;

* chopMuUpOBATh U YIIyOUTh 3HAHUS 00 UHTETpAJIe.

BQPOHTHOCTB U craTtuctuka. Padora ¢ JAaHHbIMHA

BoeinyckHMK HAy4YUTCS:

* pemath KOMOMHATOPHBIE 337a4U Ha HaX0XKJIEHHE KOJIMYECTBA OOBEKTOB MM KOMOWHAINUIA;
* IpUMEHATH popMmyiny 6uHoMa HeroToHa 111t mpeoOpa3oBaHUs BbIpaKEHU;

* HCII0JIb30BaTh METO/1 MaTEMaTHUECKON MHIYKIINY 7S J0KA3aTeIbCTBA TEOPEM U PEIICHUS
3ajady;

* HCII0JIb30BaTh CIIOCOOBI MTPEICTABICHMSI U aHAJIN3A CTATUCTUUECKUX TaHHBIX;

* BBIMIOJIHATH ONEpPAIH HaJl COOBITUSMU U BEPOSTHOCTSAMHU.

BbINyCKHHUK TOTYYUT BO3MOKHOCTD:

* Hay4UThCS CHEIUAIbHBIM MpUEMaM pelieHns] KOMOMHATOPHBIX 3a/1a4.

* XapaKTepU30BaTh MIPOLIECCHI U SBJICHUS, UMEIOLINE BEPOSITHOCTHBIN XapaKTep.

reomerpuu B 11 Kiacce

BoInyckHUK HAy4YUTCS:
* u300paxaTbh reoMeTpruuecKre (PUrypsl ¢ TOMOMIBIO YEPTEKHBIX HHCTPYMEHTOB;
* U3BJIEKAaTh MH(GOPMALIUIO O MPOCTPAHCTBEHHBIX FT€OMETPUUECKUX (PUTypax, MPeICTaBICHHYIO
Ha YepTexKax;
* mpuMeHsTh TeopeMy [ludaropa nmpu BeIYUCICHUH AIEMEHTOB CTEPEOMETPUUECKUX QUTYD;
* HaxoAuThb OOBEMBI M IUIOMIAJM [OBEPXHOCTEH MPOCTEUIINX MHOTOIPAHHUKOB C
pUMeHEeHHeM (HopMYyIT;
* pacro3HaBaTh Tejla BpalleHUs: KOHYC, WIMHID, chepy U miap;
*  BBIYUCIATH 00BEMBI U IUIOLIAAH TIOBEPXHOCTEH MPOCTEHIINX MHOTOIPAHHUKOB U Tell
BpAIlIeHUs C TOMOIIbIO GOPMYIT;
* ONEepUPOBATH MOHITHEM «JIEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBEY;
* HAXOAWTh KOOPAWHATHI BEPIIUH KyOa U MPSIMOYTOJILHOTO Mapalieenunea;
* HAXOJWTh MPUMEPHI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB, B CBS3U C OTEUECTBEHHOM U
BCEMUPHOM UCTOpHUEH;
* TOHHMMATh POJIb MAaTEeMATUKH B pa3Butuu Poccuu.

B noeceonesnoti sxcuznu u npu usyuenuu opy2ux npeomemos:

¢ COOTHOCHUTH a6CTpaKTHI>Ie reoOMCTPpUICCKUC TIOHATUA U (I)aKTLI C pPCAJIbHBIMHU KU3HCHHBIMU
00BbEKTaMU U CUTYyallUsIMH,

* HCIOJIb30BaTh CBOWCTBA NMPOCTPAHCTBEHHBIX I€OMETPUYECKUX (UTYp A pelleHus 3a1ad
MIPAKTUYECKOTO COJEPIKAHUS;

* COOTHOCHUTb IIJIOIIAN MIOBEPXHOCTEN TENl OJJUHAKOBOM (POPMBI U pa3IMUHOIO pa3Mepa.
BBINMYCKHUK MOTYYUT BO3MOXKHOCTh HAyUUThHCS:

* TNPHUMEHATH I peleHHs 3a/1a4 TeOMEeTpHUecKre (PaKThl, €CIIU YCIOBHs MPUMEHEHUS 3a/laHbl

B sIBHOM (hopme;

* pelaTh 3a/1a4M Ha HaX0XKJIEHHE T€OMETPUUECKUX BEIMYHMH [0 00pa3aM Wi alrOpUTMaM;

* JienaTh IJIOCKHE (BBIHOCHBIE) YEPTEXKU U3 PUCYHKOB OOBEMHBIX (PUTYpP, B TOM YHCJIE PUCOBAThH

BHUJ] CBEPXY, COOKY, CTPOUTH CEUEHHs] MHOTOTPAHHUKOB;

* W3BJIEKaTh, HMHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALMIO O TI'E€OMETPUUYECKUX

¢burypax, npeAcTaBICHHYIO Ha YepTexax;



* MPUMEHATh T€OMETpPUYECKHe (aKThl JJIsi PEIICHUS 3a/7ad, B TOM YHCIIE MPEANOIararoninx
HECKOJIBKO [1aroB PEUICHHUS;

* (QopMynMpOBATH CBOICTBA U MpHU3HAKU (HUTYD;

* JI0OKa3bIBATh T€OMETPUYECKUE YTBEPKICHUS;

* 3a/aBaTh IUVIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT;

* HCIOJIb30BaTh CBOMCTBA TIe€OMETPUYECKHX GUTYp [UId pEIIeHUs 3agad MPaKTHYECKOTO
XapakTepa U 3a7a4 U3 Apyrux o0jaacTeil 3HaHU;

* pemiath MPOCTEHINNE 3a/1a41 BBEACHIUEM BEKTOPHOTO Oa3uca.

Conep:xanune kypca marematuku B 10 kiacce 2020-2021 yu. roa, 136 yacos.
AJre0pbl M HAYAJ MATEMATHYECKOT0 AaHATH3a
Yucaa 1 BeJIMYMHBI

Pannannas mepa yria. CBsi3b paguaHHOM MEpHI yIiia ¢ TpaJyCHON MEpoi.
PaCHII/IpCHI/IC MOHATHA YHCJIa: HaTYpaJIbHBIC, LICJIbIC, pAllMOHAJILHEBIC, I[GﬁCTBHTGHI:HI;IG.

Bripaxkenus

Kopens n-if crenenu. Apudmernyeckuii kopeHb n-ii crerneHu. CBoicTBa KOpHS N- CTENEHH.
ToxxnecTBeHHBIE TIPe0Opa30BaHUs BBIPAKCHUM, COJEpP)KAIMX KOPHU N-Ml cTerneHu. BeiHecenue
MHOHUTEJIS U3-TI0/1] 3HaKa KOpHs. BHECEeHHE MHOKUTES 1O/ 3HAK KOPHSI.

Crenenp ¢ palMOHAJIBHBIM INMOKa3aTeneM. CBOWCTBA CTENEHU C PAMOHAIBHBIM IOKA3aTEJIEM.
ToxnecTBeHHbIE MPEOOpa3OBaHUs BBIPAKEHUHM, COJEP)KAIIMX CTENEHH C PALUOHAIBHBIM
[OKa3aTeseM.

Kocunyc, cumHyC, TaHreHc, KOTAaHI€HC yrja MnoBopoTa. (OCHOBHBIE COOTHOLIEHUS MEXKIY
KOCHHYCOM, CHHYCOM, TaHI€HCOM M KOTaHI'€HCOM OJHOIO M TOro e aprymeHTta. ®opmyiibl
cinoxxenusa. @opmynsl npuBeneHus. Popmysabl ABOWHOTO W TMOJOBUHHOTO YIiioB. Dopmyiibl
CYMMBI U Pa3HOCTU CHHYCOB (KOCHHYCOB). @opMyIbl mpeoOpa3zoBaHuUs IPOU3BEIACHUS B CyMMY.
ToxnecTBeHHbIE MPEOOPa30BaHMs BBIPAXKEHUM, COJEPKANINX KOCUHYCHI, CUHYCHI, TAH['€HCHl U
KOTAHI'€HCHI.

ApPKKOCHHYC, apKCHUHYC, apKTaHI'€HC, apKKoTaHreHc. lIpocreiimme cBolicTBa apKKOCHHYCA,
apKCUHYCa, apKTaHT'€HCA, APKKOTAHT €HCA.

YpaBHeHNs 1 HEPABEHCTBA

Ob6nacTh ompeneneHus ypaBHEHHUS (HEpaBEHCTBa). PaBHOCHIIbHBIE ypaBHEHHS (HEPaBEHCTBA).
PaBHocunbHble ~— mpeoOpa3oBaHUs  ypaBHEHHM  (HEpaBEHCTB).  YpaBHEHHE-CIIEICTBUE
(nepaBeHcTBO-cneacTBHe). [locTopoHHME KOPHH.

WppanmonansHeie ypaBHEHHs (HepaBeHCTBA). MeToJ paBHOCHUIIBHBIX MNPEOOpa3oBaHUN s
pelleHnus HppalMOHANBHBIX YpaBHEHUH (HEpaBeHCTB). MeTON CHENCTBUN i pelIeHUs
UppallMOHAIILHBIX YPaBHEHHIA.

Tpuronomerpuueckue ypaBHeHUs: (HepaBeHCTBa). OCHOBHBIE TPUTOHOMETPHUUECKUE YPABHEHHUS
(HepaBeHCTBAa) W METOJbI WX pelieHus. TpPUTOHOMETPUYECKHE YypaBHEHHS, CBOJSAIIUECST K
anreOpanvecknuMm. OIHOpPOIHBIE YpaBHEHHUS TIepBOM H  BTOpoil cTemeHed. Pemenue
TPUTOHOMETPUYECKUX YPABHEHU METOJIOM Pa3JIOKEHUSI HA MHOXKHUTEIIH.

DyHKUUH

HauOospiiee n Haumenbliee 3HaueHUs GyHKUuU. UYETHble M Heu€THble QyHKIMH. CBoOMCTBa
rpaduKoB YETHON U HEUETHON (PYHKIIHMA.

[Toctpoenne rpadukoB  (QYHKIMH C  [OMOIIBIO TEOMETPUUYECKHX  IpeoOpa3zoBaHUi
(mapanyienbHbIX IEPEHOCOB, CKATUH, PACTSKEHNUN, CHMMETPH).



Oo6parumseie pynkuuu. CBs3b Bo3pacTaHus U yObIBaHUS QYHKIUU C €€ 00paTUMOCThI0. B3anmuo
oOparubie ¢pyHKIuu. CBOKCTBA rpa)KOB B3aUMHO OOpATHBIX (DYHKIIHIA.

Crenennas gynkius. CreneHHas QyHKIHUS ¢ HaTypajdbHBIM (LIeNbIM) mokaszaresneM. CBOHCTBa
CTEeNeHHON (YHKIMHU C HATypaJbHBIM (LIENbIM) MOKa3areneM. I'paduk cremenHoi (yHKUIUU C
HaTypaJbHBIM (IIEJIbIM) TTOKA3aTeIIEM.

DyHKIWHS y=x BzanmooOpatHOCTh (GyHKIHI Y=¥X y crenennoi (GYHKIMH ¢ HATYPaTbHBIM

nokazaresneM. CBOMCTBA QYHKIIUH y=¥X yes rpaduk.

[lepuonnyeckue ¢ynkuuu. Ilepuon nepuoamveckoit Qynkmuu. ['nmaBHb mepuoa. CoiicTBa
rpaduka nepruoJnuecKoi GyHKInu.

Tpuronomerpruueckue (yHKIUU: KOCHUHYC, CUHYC, TAHI'€HC, KOTAaHT€HC. 3HAKH 3HAYEHUU
TPUTOHOMETpUUYECKUX (yHKUMNA. UETHOCTP M HEYETHOCTh TPUTOHOMETPUUECKUX (DYHKIHUH.
[leprogu4HOCTL TPUTOHOMETPUYECKUX (QYHKIMH. CBOWCTBA TPUTOHOMETPUYECKUX (DYHKIUH.
I'paduku TPUrOHOMETPUUECKUX (PYHKITHI.

OOpatHble TpuroHoMmerpuueckue (QyHkiuu. CBolcTBa OOpAaTHBIX TPUTOHOMETPHUUYECKHUX
(GyHKIMM U UX Tpa@uKy.

DJIeMEeHThI MATEeMATUYEeCKOIr0 AHAJIN3A

Meto1 UHTEPBAJIOB.

[Ipenen dbyaxkumm B Touke. HempepwiBHOCTH. [IpOMEXyTKH 3HAKOMOCTOSHCTBA HEMPEPHIBHON
¢byHkuy. HermpepbIBHOCTD paliioHaIbHON (QYHKIIHH.

3anauu, MPUBOJAIINE K MOHATHIO Mpou3BojgHOW. IlpomsBognas ¢yHkumm B Touke. Tabnuia
Npou3BOAHBIX. [IpaBuiia BeIYMCIEHUS TPOU3BOAHBIX. MEXaHUYECKUM U TEOMETPUUYECKHUIT CMBICIT
MPOM3BOIHOM. YpaBHEHHME KacaTelbHOW K rpaduky ¢yHkinuu. [Ipu3Haku Bo3pacTaHus U
yObIBaHUsT (QyHKIUU. Touku sKcTpemyma (QyHKIuH. MeToa HaxOoXIeHWUsS HauOOJIBIIETO M
HauMeHbIero 3HadyeHui Gyaknuu. [Toctpoenne rpagukoB GyHKIIHIA.

I'eomeTpuu

Harasignasi crepeomerpust

Ourypsl U uX U300paxeHus (MPsIMOYrOJIbHBIN Mapajuiefnenunen, Kyd, mupaMuaa, mpu3Ma).
OcHOBHbBIE TIOHATHUSI CTEPEOMETPHUH U uX cBoiicTBa. Ceuenus Ky0a u TeTpasapa. Touka, npamas
U IUJIOCKOCTh B TMPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUM U CIEACTBHS M3 HUX. B3anmuoe
pacnoio’keHue NpSAMbIX U IUIOCKOCTEH B mpocTpaHcTBe. [lapaninenbHOCTh NPSAMBIX U MIIOCKOCTEN
B npocTpancTBe. M300paxeHne NpocTelnx MpoCTPaHCTBEHHBIX (PUTYp Ha MIIOCKOCTH.

IMapajuieIbHOCTH U NEPHEHANKYJISIPHOCTH B IPOCTPAHCTBE

Paccrosinus Mexay (purypamu B IpOCTPAHCTBE.

Vsl B npocTpaHcTBe. [lepneHuKyIspHOCTh NPSAMBIX U IUNIOCKOCTEH.

IIpoexuus Gurypsl Ha IOCKOCTh. [IpU3HAaKKM NEPHEHIUKYISIPHOCTU MPSAMBIX U IIOCKOCTEH B
nmpoctpaHcTse. Teopema 0 TpEX NepneHAUKYIsIpax.

MHoOrorpaHHuKH
[Tapamnenenunen. CpoiicTBa NpsAMOYroJpHOrO mnapamienenunena. Ilpusma m nupamuia.

HpaBI/IHLHaH nupamMuJia v IpaBUJIbHAs IMpU3MaA. HpSIMaH nupamMmua. DIIEMEHTBI MMpU3Mbl "
nupaMubl.

Brruncnenue 31eMeHTOB POCTPaHCTBEHHBIX (huryp (p&opa, TuaroHaiu, yrisl).
O0bémbl Tea. Ilimomans chepol

[Tnomans NOBEPXHOCTH MPABUIIBHON MTUPAMUABI U IIPSIMOM IIPU3MBI.



KOOp)II/IHaTLI U BEKTOPLI B IPOCTPAHCTBE

JIBMKEHHUSI B IPOCTPAHCTBE: NIapPAJLJICIbHBINA IIEPEHOC, LICHTPAJIbHAs CUMMETPUsI, CUMMETPUS
OTHOCHUTEJIBHO IIJIOCKOCTH, TOBOPOT. CBoiicTBa BMXkeHUH. [IpumeHenne qBuKeHUN 1Ipu
pELICHNH 3aay.

Conep:xanune kypca marematuku B 11 kiaacce 2020-2021 yu. roa, 136 yacos.
AJIredpbl M HAYaJI MATEMAaTHYeCKOro aHAJIH3a
Bripaxenus

CreneHb ¢ JICWCTBUTEIHHBIM MTOKa3aTeieM. CBOWCTBA CTETICHH C JICHCTBUTEIHLHBIM ITOKA3aTEIIEM.
ToxnecTBeHHBIE MPeoOpa30oBaHMS BBIPAKCHUH, COJCPKAIIUX CTEMEHH C JICHCTBUTEIBHBIM
MOKa3aTeIIeM.

Jlorapucm. CpoiictBa gnorapudmoB. TokaeCTBEHHbIE MPeoOpPa3OBaHUSI  BBIPAKEHUH,
CoJIepXKaIIuX JoTapudmel.

YpaBHeHHUsI M HEPABEHCTBA

[TokazarenbHble ypaBHEHHs (HepaBeHCTBa). PaBHOcHIIbHBIE MPeoOpa3oBaHUs MOKA3aTEIbHBIX
ypaBHeHUl (HepaBeHcTB). [lokazarenbHble ypaBHEHHUS (HEpaBEHCTBA), CBOJSIIMECT K
anreOpanvecKuM.

Jlorapudmuueckue YpaBHEHHUS (HEepaBeHCTBA). PaBHOCHUITBHBIE npeoOpa3oBaHUs
nmorapumMudeckux ypaBHeHUU (HepaBeHCTB). Jlorapudmudeckue ypaBHEHHUs (HEpaBEHCTBA),
CBOJSILIMECS K alNreOpandecKim.

D yHKUUHA

[TokazarenpHas pyHkus. CBoHCTBA MOKa3aTeIbHOU DYHKIIMH U €€ rpaduk.
Jlorapudmuueckas ¢pynkiusa. CBoiicTBa jgorapudmudeckor GyHKIUU U € rpaduk.

JIeMeHThI MAaTeMAaTHYeCKOI0 aHAJIN3a

[TepBooOpa3nas ¢ynkiusa. OOmuit B nepBooOpa3Heix. Heonpenenéunsiii naterpai. Tabmuma
nepBooOpazHpix (pynknuii. [IpaBuna HaxoxaeHHs mnepBooOpasHo (yHKuMH. OnpenenéHHbIN
unterpain. ®opmyna Hetorona — Jleiibnuna. Metoabl HaxoxaAeHUs 1womany Guryp u ooséma
T€Jl, OTPAaHUYECHHBIX JAHHBIMU JIMHUSMU U IIOBEPXHOCTSIMHU.

BepositHoCTh M cTaTHcTHKA. PaboTa ¢ JaHHBIMHA

Mero MaTeMaTH4ecKol MHIYKIUH. YTIOpAI04eHHOe MHOKeCTBO. [lepecTaHOBKH, pa3menieHus,
coueranusi (komOuHanuu). ®opmyna 6umHoma HeroToHa. buHOoMumanbHble K03(h(UIMEHTH U
TpeyronbHuk [lackans.

BepostHOCTE citydaiiHbIX coObITHI. Omnepanuu Haja coObiTusAMU. HecoBmecTumble COOBITHSL.
VYcnoBHas BEpOSITHOCTb. 3aBUCHMbIE W HE3aBUCHMbIE COOBITHS. DOpMYIbl CIOXKEHUS U
YMHOXXeHusi BeposiTHocTed. Cxema bepuymmu. Coydaiinele BenuuuHbl. Pacnpenenenue
Clly4aifHOM BeJIMYMHBI C KOHEYHBIM MHOKECTBOM 3HAYEHUH M €€ MaTeMaTUYeCKOe OXKHUIaHHe.

Auredpa m HaYaJIa MATEMAaTHYeCKOI0 AHAJIN3a B HCTOPHYECKOM PAa3BUTHH

I/ICTOpI/IH BO3HHUKHOBCHUS IlI/I(I)(I)CpCHI_II/IaHBHOFO U UHTCTPAJIBHOI'O UCUUCIICHUA. SHCMCHTapHOC
MMpEACTaBJICHHUEC O 3aKOHC OOJIBIIIMX YHCE]L.



I'eomerpun
Harasgnas crepeomerpus

Qurypsl U uX u3o0paxeHus (KoHyc, IwIMHAP, cdepa). H3o0pakeHne mnpocTermmx
IIPOCTPAHCTBEHHBIX (PUTYp HA MJIOCKOCTH.

MHOrorpaHHuKHU

Teopema [Tudaropa B mpocTpaHcTBe.
[Ipocreiinme KoOMOMHAIIMY MHOTOTPAHHUKOB M TEJ BPAILCHHUS.

Tena ppamenust

Hununanp, konyc, chepa u map. OCHOBHBIE CBOMCTBA MPSAMOTO KpPyroBOTO ILMUIMHAPA, MPSIMOTO
KpYyroBoro konyca. M3o0paxeHnue ten BpamieHus Ha miockoctu. Ilpencrasienne 06 yceuéHHOM
KOHYyCE, CEUeHHUsAX KOHyca (mapajuleJbHBIX OCHOBAHHMIO M MPOXOJAIIMX YEpe3 BEPLIUHY),
CeUEHUSAX UWIMHApa (MapajulelbHO U NEPHeHIUKYISpPHO OCH), ceueHHsx Iapa. Pa3BépTka
HWIMHpA U KOHYca.

O0bémbl Tea. Ilnomans chepsol

[Tonsatue 06 00pEMe. OOBEM MHUpaMUIbI U KOHYCA, TPU3MBI U IuHApa. OO0BEM 1mapa.
[Tno1maas MOBEPXHOCTH MPSIMOTO KPYroBOTO LIWJIMHJIPA, MPSMOTO KPyroBOTO KOHYCa U 1Iapa.

KoopauHatbl 1 BeKTOpPbI B IPOCTPAHCTBE

BexTopsl u koopauHaTel B mpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIIO,
yroia Mexay Bekropamu. KosmmHeapHble 1 KOMIUIaHapHbIe BeKTOpbl. CKalsipHOE MPOU3BEACHUE
BEKTOpOB. TeopeMa 0 pa3yioKeHUU BEKTOpa MO TpEM HEKOMIUIaHApHBIM BekTopam. CKamsipHoe
MPOU3BEICHUE BEKTOPOB B KoopauHatax. [IpumeHeHHe BEKTOPOB MpH pEIICHWH 3aqady Ha
HaX0XJICHUE PacCTOSHUH, JJIUH, IJIoaae u 00bEMOB. YpaBHEHHE INIOCKOCTH B IPOCTPAHCTBE.
VYpasuenue chepsl B mpocTpaHcTBe. PopMmysa ISl BBIYUCICHUS PACCTOSHUS MEXAY TOUYKAMU B
MIPOCTPaHCTBE.

TemaTu4eckoe MIIAHMPOBAHUE
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10 xnace
IToBTOpEeHUE M pacHIMpeHHe CBeIeHUi 0 QYyHKIHMHU 12
1 Haubounbiee u Haumensblee 3HaueHUs! GyHKIUU. YETHBIE U HEUETHBIE 3
byHKIMH.
2 IToctpoenue rpadukoB QyHKIHIA ¢ TOMOIIBIO0 T€OMETPUYECKUX 2
npeoOpa3oBaHuil.
3 Ob6patHas GpyHKIUS. 2
4 PaBHOCWIIbHBIE ypaBHEHMS U HEPABEHCTBA. 1
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5 MeTo1 UHTEPBAIIOB. 3
KonTtponenast padora Ne 1 1
BBejenue B crepeomMeTpHIo 6
1 OcHOBHBIE IOHATHS CTEPEOMETPUN. AKCHOMBI CTEPEOMETPUH. 1
2 CrnencTBust U3 aKCHOM CTEPEOMETPHUH. 1
3 [IpoctpancrBennsle ¢purypsl. HauanbHble npeactaBieHus o 3
MHOTOTpaHHHUKaX.
KonTtponbnas pabora Ne 2 1
Crenennasi pynkuus 20
6 CrenenHas GyHKIMS C HaTypaJIbHBIM MTOKA3aTEJIEM. 1
7 CrenenHast QyHKITUS C LIETBIM MOKA3aTEIIEM. 2
8 Onpezenenre KopHs N-ii crenenn. OyHKIUS y=Yx 2
9 CBoiicTBa KOpHS N-U CTENEHHU. 3
KontponbHas padorta Ne 3 1
10 | Onpenenenue u CBOICTBA CTENEHH C PALIMOHAIBHBIM IIOKA3aTEIEM. 2
11 | UppaunoHambHbIC YpaBHEHUS. 2
12 | MeToa paBHOCHJIBHBIX TPEOOPA30BAHUM ISl PEIICHUS] HPPAITHOHATBHBIX 3
ypaBHEHUH.
13 | UppaunoHaibHbIE HEPABCHCTBA. 3
KonTtponsnas padora Ne 4
IMapanjieJJbHOCTH MPSIMBIX B POCTPAHCTBE 11
4 B3anmMHoe pacroioskeHue JBYX MPSIMBIX B IPOCTPAHCTBE. 2
5 [TapannenbHOCTh IPSIMOI U TNIOCKOCTH. 3
6 [TapamiensHOCTb IIIIOCKOCTEM. 2
7 IIpeobpazoBanue ¢puryp B npocrpanctse. [lapannensHoe mpoeKTHPOBaHUE. 3
KonTtponsHas padora Ne 5 1
Tpuronomerpuyeckne GQyHKIHH 19
14 | Pagnannas mepa yria. 1
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15 | TpuroHomerpuueckue (PyHKIIMH YUCIOBOTO apryMEHTA. 2
16 | 3naku 3HAYEHUI TpUTOHOMETpHUECKUX (QyHKIMH. UETHOCTh M HEYETHOCTH 2
TPUTOHOMETPHUYECKUX (PYHKIIUH.
17 | [lepunonuyeckue pyHKINU. 1
18 | CroiictBa u rpadukn pyHKIUH y = sin X 1 y = COS X 2
19 | CroiictBa u rpaduku ¢pyHkuil y =tg x u y = ctg x 1
KounTtponbnas pabora Ne 6 1
20 | OCHOBHBIE COOTHOIICHUSI MEXIY TPUTOHOMETPUIECCKUMHU (PYHKITUSIMH 2
OJTHOTO M TOTO YK€ apryMEeHTA.
21 | ®OpMyIIBI CIOKESHHS. 1
22 | ®opmysbl PUBEICHHUS. 2
23 | ®opmysbl TBOMHOTO U MOJIOBHHHOTO YTJIOB. 1
24 | CymMmMa ¥ pa3HOCTh CHHYCOB (KOCHHYCOB). 1
25 | ®opmysl MpeoOpa3oBaHUs MTPOU3BEICHUS TPUTOHOMETPUICCKUX (DYHKITUN B 1
CyMMY.
KonTtponsHas padorta Ne 7 1
IepneHAUKYJISIPHOCTH B POCTPAHCTBE 21
8 VYron Mexty IpssMbIMU B IPOCTPAHCTBE. 2
9 [leprieHANKYIAPHOCTD NPSAMOM U IJIOCKOCTH. 2
10 | [lepneHauKynsAp U HAKIOHHAS. 3
11 | Teopema o TpEX meprICHINKYISAPAX. 3
12 | Yron mexay nNpsiMOi U MIOCKOCTHIO. 2
KonTtponpHas padota Ne 8 1
13 | JIByrpaHHbIif yro. Yroa Mexay ABYMs IIIOCKOCTSMH. 3
14 | IlepneHaUKy/IsIpHbIE TUIOCKOCTH. 2
15 | Ilnomaap OpTOrOHANBHONM MPOEKIIMY MHOTOYTI'OJIbHHUKA. 2
KonTtponbsHas padota Ne 9 1
Tpuronomerpnyeckne ypaBHeHHsI H HEPaBEeHCTBa 12
26 | YpaBHeHue COS X =B 1
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27 | YpaBHeHwue sin X = B 2
28 | YpaBHeHustgx =Bu Clgx =B 1
29 | Oynakiuy y = arcsin X, y =arccos X, y = arctg x, y = arcctg x 2
30 | TpuroHoMeTpHUYECKHE YPABHEHUS, CBOSIINECS K alreOpamdecKiM. 2
31 | Pemenue TpUrOHOMETPUYECKUX YPABHEHUH METOIOM pPa3jIoKeHUs Ha 2
MHOKHUTEITH.
32 | Pemenune mpocTeHIMX TPUTOHOMETPUYECKIX HEPABEHCTB. 1
KonTtponsnas padora Ne 10 1
MHororpaHHuKHU 15
16 | Ilpusma. 4
17 [Tapannenenumnesn. 3
18 [Mupamuna 5
19 VYceu€Hnas nupamua. 2
KontponbHas padorta Ne 11 1
IIpousBoaHas U e€ NpUMeHeHHe 15
33, | IlpencraBienue o mpeaesne GyHKIUHA B TOUYKE U O HEMPEPHIBHOCTH (DYHKITUHU B 1
34 | Touke. 3a1a4 O MTHOBEHHON CKOPOCTH U KacaTelIbHON K rpaduKy HyHKIIUH.
35 [ToHsaTHE O IPOU3BOTHOM. 1
36 | [IpaBmiia BEIYMCIICHHS TIPOU3BO/IHBIX. 3
37 | YpaBHeHUE KacaTelbHOM. 1
Kontponbnas padora Ne 12 1
38 | [Ipu3Haku Bo3pacTaHus U yObIBaHUS (PYHKIIMH. 2
39 | Touku skcTpemMyma (PyHKIHH. 2
40 | [IpumeHeHne MPOU3BOAHOM MPU HAXOXKICHUU HAUOOJIBILIEr0 U HAaUMEHBIIIETO 1
3Ha4eHUH QYHKIUH.
41 | lloctpoenue rpaukoB GYHKIUI. 2
KonTtposnpnas padota Ne 13 1
IloBTOpEHHE Kypca 5
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11 kuace
Iloxka3zaTtenbHas u Jorapupmuyeckasi GyHKuuu 22
1 CreneHb ¢ MPOM3BOJIBHBIM JICHCTBUTENBHBIM MOKa3aTeneM. [lokasarenbHas 2
GyHKIUS.
2 [Toka3aTenpHBIC YpaBHEHUS. 2
3 [TokaszarenpHBIC HEPABCHCTBA. 3
Kontponsnas padora Ne 1 no teme: «Iloka3aTenbHas QyHKIIHS. 1
[Toxa3aTenpHBIC YypaBHEHUS 1 HEPABEHCTBA»
4 Jlorapudm u ero cBoiicTBa. 3
5 Jlorapudmuueckas GyHKIUS U €€ CBOICTBA. 2
6 Jlorapudmudeckue ypaBHCHHS. 2
7 JlorapudmMudeckne HepaBEHCTBA. 3
8 [IpousBoHBIE MOKA3aTEIBLHOMN U JIOTApU(PMUIECKON (PYHKITUH. 3
KonTtponsnas padota Ne 2 o teme: «Jlorapudmuueckasi GyHKITHS. 1
Jlorapugmuueckue ypaBHeHHs U HepaBeHCTBA. [Ipon3BogHbIE TOKA3aTENBHON
1 JorapuMuuecKon HyHKIIHI»
KoopanHaThbl 1 BeKTOPbI B IPOCTPAHCTBE 13
1 JlekapTOBbI KOOPIAMHATHI TOUKU B IIPOCTPAHCTBE. 2
2 BekTopsl B mpocTpaHCTBE. 2
3 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB. 2
4 YMHOXKEeHHEe BeKTopa Ha yncio. ['omoreTus. 2
5 CkansipHO€ MPOU3BECHNE BEKTOPOB. 2
6 I'eomeTpuueckoe MECTO TOUEK MPOCTPAHCTBA. Y paBHEHUE IIIOCKOCTH. 2
KonTtponsHast padota Ne 3 o teme: «KoopauHaThl ¥ BEKTOpHI B 1
MIPOCTPAHCTBEN
HNuTerpan u ero npuMeHeHue 9
9 | [lepsooGpasuasi. 2
10 | [IpaBuna HaxoXAE€HUS IEPBOOOPA3HOM. 2
11 | [Inomane kpuBoNMHEHHOM Tpanenuu. OnpenenéHHbli HHTerpail. 3
12 | Boruucnenue o6bEMOB Tell. 1
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KonTtponsHast padota Ne 4 o teme: «/HTErpan u ero npuMeHeHHE» 1
Tena Bpamenust 22
7 Hunuuap. 2
8 KoMOuHnanmu nuianHapa v NpusMsl. 2
9 Komnyec. 2
10 | Yceuénnslit KoHYyC. 2
11 KombOunammm xoHyca U mupamMu/IbI. 2
KonTtponsras padota Ne 5 o teme: «[{umuuap. Konyc. Yceu€éHnpiii KOHyC. 1
KombOunanmm mummHipa, KOHyca, yCe4€HHOTO KOHyca ¢ MHOTOTPaHHUKaAMU »
12 | Cdepa u map. YpaBHeHue chepsl. 2
13 | B3aumHoe pacnosioxeHue chepsl U MIOCKOCTH. 2
14 | MHoOrorpaHHUKH, BIUCAHHBIC B CeEpy. 2
15 | MHororpaHHUKH, OTUCAHHBIE OKOJIO CEPHI. 2
16 | KomOunauu mmmHapa u chepbl, KOHyca U CPEpBHI. 2
Kontponbnas padorta Ne 6 mo teme: «Cepa u map. YpaBHenue chepsl. 1
KomMOunamuu mapa ¢ MHOTOrpaHHUKaMH, HUIHMHIPOM U KOHYCOM»
O0bémbl Te. [l1omans cepbl 13
17 | O6bém Tena. DopmyIbl AJisl BEIYUCICHUS 00bEMa IPU3MBL. 2
18 @opmysbl Ui BIYHCIEHUS 00BEMOB MTUPAMHUIBI. 3
Kontponsnas padora Ne 7 o teme: «O0BEMBI MHOTOIPaHHUKOB» 1
19 OOBEMBI TE BpaIICHUSI. 4
20 | IMnomaas cdepsl. 2
KonTtponsnas padora Ne 8 mo teme: «O6wEMBI Ten BpateHus. [Inomanp 1
cdepb»
JiieMeHTbI KoMOMHATOPUKH. bunom HeroTona 9
13 Meroa MmaTeMaTHYECKON MHAYKIIMH. 2
14 | [lepectanoBku. PazmemnieHus. 2
15 | Coueranus (koMOWHAIUN). 2
16 | bunom HerortoHa. 2
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2 S Coaep:xkanue yueOHOro KoanuecrBo
=
S .S MaTepuaja 4acoB
=
]
KonTpomnsnas padora Ne 9 o Teme: « 31eMEeHTH KOMOWHATOPUKU. bruHOM 1
HeroTona»
JJIeMeHThI TeOPHHU BePOSTHOCTE 10
17 | Onepauuu Hag cOOBITHUSAMMU. 2
18 | 3aBuCHMBIC U HE3aBUCUMBIEC COOBITHSI. 3
19 | Cxema bepuymim. 2
20 | CyuaiiHble BEIMYMHBI U UX XapaKTEPUCTUKH. 2
KonTtposneHast padota Ne 10 o Teme: «DIeMEHTHI TEOPHUH BEPOSTHOCTEI» 1
IToBTOpEHUE U cucTEMATH3ANHUSA Y1eOHOr0 MaTepuaJia 38
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