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IlosicHuTe ILHAA 3aIMCKA

Pa6ouas mporpamma IO MATEMATHUKE 10-11 KJIACC (yray6JieHHbIii
YPOBeHb) pa3paboTaHa Ha OCHOBE HOPMATHBHBIX JIOKYMCHTOB:

1. denepanpHoro 3akoHa «O0 oOpasoBanum B Poccuiickoit denmeparumn» oT
29.12.2012 No273-D3;
2. «®DenepadbHOTO  TOCYJAPCTBEHHOTO  CTaHAapTa  OCHOBHOTO  OOIIETO

obpazoBanus» (IIpukaz MunucrepcrBa oOpazoBaHusi U Hayku P® ot 17 nmexabps
2010 r. Ne 1897 «OO0 yTBepKIeHUM W BBEJISHUM B JeUCTBUE GeaepaibHOTo
roCyJapCTBEHHOT0  00pa3oBaTeNbHOTO  CTaHAApTa  OCHOBHOIO  OOIIEro
oOpa3oBaHUs»);

3. denepaibHON 00pa30BaATEIBLHON MPOrPAMMBI CPETHETO OOIIET0 00pa30BaAHMUS;
4. [Ipukaza MunucrepctBa npocsemennss PO or 28.12.2018 roga Ne 345 «O
dbenepadrbHOM  MEpeYHE  YUYEOHUKOB,  YTBEPKACHHBIX,  PEKOMEHJOBAaHHBIX
(mOMyIIEHHBIX) K  HUCIOJB30BAaHMIO B  00pa3oBaTelbHOM  IIpollecce B
0o0pa3oBaTEIbHBIX  YUPSXKACHUSAX,  PEAIM3YIOIMX  IporpaMMbl  OOIIEro
oOpa3oBaHHsS», C W3MEHCHUSMH, BHECCHHBIMH IIpUKa3oM MMHHHCTEpPCTBA
npocemniennst Poccuiickoit deneparum ot 8mas 2019 r. N 233.

Pabouasi mporpamMmma COOTBETCTBYET MOOkeHUI0 «O paboyux mporpammax
yueoHbIx mpeameroB» nucbMo MUHOBPHAYKU Poccun ot 28.10.2015 r. Ne 08-
1786.

Pazpaborana B coorBeTcTBUH ¢ TpeboBanusmMu OI'OC COO u ¢ yuyeToMm mpuMepHOi
OOII cooTBETCTBYIOIIETO YPOBHS 00Opa30BaHUSI.

PaGouast mporpamma yue6Horo npeamera «Matematuka» ansg 10-11 kimaccoB
COCTaBJIEHAa Ha OCHOBE aBTOPCKUX MTPOTPaMM:
¢ C.M. Huxkonsckoro, omyOJMKOBaHHOW B cOopHuKe mporpamm «lIporpammer
o01reo0pazoBaTeNbHbIX YUpeKIeHn. AnreOpa 1 Hauajaa MaTeMaTUYeCKOro aHaIn3a.
10-11xmaccen /coctaButens T.A. Bypmuctposa. - M.: [Ipocsemenune, 2020.
¢ JI.C.Aranacsms, OIMyOJIMKOBaHHOMN B cOOpHUKE «IIporpammer
o01eoOpa3oBaTeNbHBIX yupexkaeHuil. ['eomerpus. 10-11 kimacce»/ coctaButens T.A.
Bbypmuctposa. -M.: IIpocsemenue, 2020.

Peanu3yercsi Ha OCHOBe Y4eOHUKOB:

1. CM. HuxoJibCKHH, M . K.Iloramnos, H.H.Pemernuxos, A.B.IlleBkun
«Anrebpa W Hayaja Marematudyeckoro ananmuza 10 wmace», — M.:
[Tpocsemenne, 2020r,

2. CM. HukoIbCKui, M.K.IloTanos, H.H.Pemernukon,A.B.IlleBkun
«Anrebpa M HadyaJa MareMmatudyeckoro anaimmsza 11 kmacey, — M.:
[Tpocsemenne, 2020r,

3. JI. C. AranacsH, B. ®. byty3os, C. B. Kagomues u ap. I'eomerpus 10—11
ki1, — M.: [IpocBemenue, 2020r.

Henaun o0y4enus:



B nanpaenenuu nuunocmnozo pazeumus:

dbopMHupoBaHrE MPEICTABICHUNH O MAaTEMAaTHKE, KaK 4YacTH OOIIeYeIOBEUYECKOU
KYJbTYPbI, O 3HAYNMOCTH MAaTEMATUKH B

Pa3BUTHH [UBUJIN3AIMN U COBPEMEHHOTO OOITIECTRA,;

Pa3BUTHE JJOTUYECKOTO U KPUTHIECKOTO MBIIIUICHHS, KYJIbTYPbl peUYH, CIIOCOOHOCTH
K YMCTBEHHOMY JKCIIEPUMEHTY;

(dbopMHEpOBaHNE WHTEIUICKTYAIbHONH YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
IPEOJI0JICHUIO MBICTUTEIBHBIX CTEPEOTUIIOB, BHITEKAIOIINX U3 OOBIIEHHOTO OTIbITA;
BOCITUTAHUE KAuyeCTB JIMYHOCTH, OOECIEUMBAIOIIUX COIUATBHYI0 MOOWIIBHOCTD,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSITEIbHBIC PEIICHHUS;

dbopMHpOBaHHWE KAuyeCTB MBIIUICHUSI, HEOOXOAMMBIX JJId  aJanTaldd B
COBPEMEHHOM MH(POPMALIMOHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K MaTeMaTUYeCKOMY TBOPYECTBY M MaTeMaTHUYECKHUX
CIIOCOOHOCTE;

yBa)KE€HHE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH Tiepesl PoauHoM, ropaocTu
3a CBOM Kpau, CBOIO Po/IMHY, MPOIIIOE U HACTOAIIEE MHOTOHAIMOHAIBHOTO HApPO1a
Poccuu;

TOTOBHOCTh OOYYaIOIIUXCSl K KOHCTPYKTUBHOMY y4YacTHIO B MPUHATHHA PEIICHUH,
3aTparuBalOIIUX WX TpaBa W WHTEPECH, B TOM YHCIC B Pa3IMYHBIX (opmax
0OIIIECTBEHHOM CaMOOpTraHU3allMK, CaMOYMNpaBJICHUS, OOIIECTBEHHO 3HAYMMOM
NEeSITEHbHOCTH;

pa3BUTHE KOMIIETCHIIMI COTPYJHUYECTBA CO CBEPCTHUKAMH, JETHMU MIIAQJIIETO
BO3pacTa, B3POCIBIMH B 0O0pa30BaTEIbHON, OOIIECTBEHHO TIOJIE3HOU, Y4eOHO-
UCCJIeI0BATEILCKON, TPOCKTHON U APYTUX BUJIAX JACSATEIHHOCTH.

TOTOBHOCThH M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHHIO, HA
NPOTSHKEHUHM BCEM  JKM3HM; CO3HATEIBHOE OTHOIIEHHWE K  HEMpPEephIBHOMY
00pa30BaHUI0 KaK YCIOBUIO YCHENIHOW MpodeCCHOHATIBHOM M 0OIEeCTBEHHOM
NEeSATETHHOCTH;

OCO3HaHHBIA BBIOOp Oynymied mnpodeccun Kak MyTh M CHOCOO peanu3aiuu
COOCTBEHHBIX )KH3HEHHBIX TIJIAHOB,;

B memanpeomemnom nanpagienuu:

pa3BUTHE MPEICTABICHUN 0 MaTeMaTHKE Kak (hOpMe OMMMCAHMS M METOIE TTIO3HAHUS
JEHCTBUTEILHOCTH, CO3JIaHUE YCJIOBHM JJII TPHOOPETCHHUS TIEPBOHAYAIHLHOTO
OTIbITa MATEMATUYECKOTO MOJICIIUPOBAHUS;

dbopmupoBaHre 00X CIIOCOOOB MHTEIJICKTYAIbHON JEATEILHOCTH, XapaKTEPHBIX
JUTSI MATEMATUKA U SBJISIFOIITUXCSI OCHOBOM MO3HABATENILHON KYJIbTYPhI, 3HAUHMMON
JUTS pa3JIMYHBIX c(ep YeTOBEUECKOMN ACSITEIIBHOCTH;

CaMOCTOSITEIILHO OTPEACIIATH 11U, 3a7aBaTh apaMeTPhbl K KPUTEPUH, IO KOTOPHIM
MOKHO OTIPENICTUTh, UTO IEJIh JIOCTUTHYTA;

OIICHWBATh PECYpPChI, B TOM YHCJIC BpPeMS W JPYrue HeMaTepuaabHBIC PECYPCHI,
HEO0OXOIUMBIE TS TOCTHXKCHHSI TIOCTABIICHHOM 11ETH;

BBIOMPATH IMyTh JOCTHOKCHHS IICJH, TIAHUPOBATh PEIICHHE MMOCTABJICHHBIX 3a/ad,
ONTUMU3UPYs MaTepUaibHbIe U HEMaTepuaabHbIE 3aTPaThl;

COMOCTAaBIIATh TMOJYYEHHBIN pe3ysibTaT JEATEIbHOCTH C MOCTAaBICEHHOM 3apaHee



LETIBIO.

HUCKaTh W HaxOAUTh OOOOIIEHHBIE CIOCOOBI pEHIeHUs 3a7ady, B TOM YHCIIE,
OCYIIECTBIISTh PA3BEPHYTHIM MH(GOPMAIIMOHHBIN MMOUCK W CTaBUTh HAa €T0 OCHOBE
HOBBIC 33/1a4U;

BBIXOJIUTh 32 paMKU y4eOHOro MpeIMeTa M OCYLIECTBIATH IIeJCHANPaBICHHbBIN
MOMCK BO3MOKHOCTEH JIJIs1 IMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JICUCTBUS;
KOOPJIMHUPOBATH M BBITIONHIATH padOTy B YCIOBHUSX PEaIbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

B npeomemnom nanpaenenuu:

OBJIQJICHUE KIIFOUEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSIMHU, HA KOTOPBIX CTPOUTCS
JaHHAasl peMeTHasi 00J1acTh, paclio3HaABaHUE COOTBETCTBYIOIIMX UM MPU3HAKOB U
B3aMMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBAThH PA3JIMYHBIE MOAXOAbI K U3yUYECHUIO
SBJICHUM, XapaKTEPHBIX JIs U3y4aeMOU MpeIMeTHON 001acTH;

YMEHHE pelniaTh Kak HEKOTOpPbIe MPAKTUYECKUE, TAK U OCHOBHBIC TEOPETUUYECKUE
3a/1a4uM, XapaKTepHbIC MJI1 MCIOJIb30BAHUS METOJO0B U MHCTPYMEHTApHsl JaHHOU
MpeMETHON 00J1acTH;

HaJIMyue MPEJCTABICHUN O TaHHOW MpeAMETHON 00JIacTh KakK IEJI0CTHOU Teopuu
(COBOKYITHOCTH T€OpHii), 00 OCHOBHBIX CBSI3SIX C MHBIMH CMEXHBIMU 00JIACTSIMU
3HAHUM.

3anayu:

Pa3BUTH JIOTHYECKOTO MBIIUIECHUS YUAIIUXCS;

(dbopMHpOBaHKE HAYYHO-TEOPETUYECKOTO MBIIICHUS IKOJLHUKOB;

OBJIAJCTh CHCTEMON MaTeMaTHUYeCKUX 3HAHUW M YMEHHMH, HEOOXOIUMBIX JIJIs
PUMEHEHUS B IPAKTUUYECKON NEATEIbHOCTH, U3yYEHUN CMEKHBIX TUCIUIUINH;
CIIOCOOCTBOBAaTh  MHTEJUIEKTYaJIbHOMY  pa3BUTHIO, (OpMUpOBaTh KayecTBa,
HEOOXOIUMBIE YEJIOBEKY JUIsl TOJHOIICHHOW KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMaTUYECKOM MESTEIbHOCTU: SICHOCTH W TOYHOCTH MBICIH,
WHTYULIMM, JIOTUYECKOTO MBIIUICHUSI, MPOCTPAHCTBEHHBIX MPEACTaBIICHU,
CITOCOOHOCTH K TIPEOIOJICHUIO TPYIHOCTEH;

dbopmMupoBaTh TpEACTaBICHUS 00 HIAEIX M METoJaX MaTEeMaTUKU Kak
YHUBEPCAIBHOTO S3bIKa HAYKU U TEXHUKH, CPEJICTBAX MOJICIUPOBAHUS SIBICHUN U
MPOIIECCOB;

BOCIIUTHIBATh KYJIbTYpPY JHUYHOCTH, OTHOIIEHHE K MaTeMaTHKe KakK 4YacTu
00II1eYeIOBeUeCKON KYyJIbTYphl, HWIPAIOIIEH OCOOYH pPOJIb B OOIIECTBEHHOM
Pa3BUTHUH.

[IpakTuueckass 3HAYUMOCTH IIKOJBHOTO Kypca aireOpbl W Haval
MaTEMaTUYECKOTO aHain3a OOYCIOBJICHA TEM, YTO €r0 OOBEKTaMH SBIISIIOTCS
dbyHIaMEHTAIbHBIE CTPYKTYpBbI u KOJINYECTBEHHBIE OTHOILICHUS
JEUCTBUTENLHOTO MHUpa. MaremaTudeckass MOATOTOBKAa HeoOXxoauma s
MMOHWMAHUS MIPUHIIUIIOB YCTPOUCTBA U HCIOJIB30BAaHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHS HAYYHBIX U TEXHUYECKHUX MOHATHN W ujaer. MaTemaTuka sBIsIeTCS
S3bIKOM HayKU U TeXHUKU. C e€ MOMOIIbI0 MOJICTTUPYIOTCS U U3y4alOTCs SIBJICHUS
Y TIPOLIECCHI, MPOUCXOASAIINE B IPUPOJIE.

N3yuenue kypca anreOpbl 1 Ha4all MaTEMaTHYECKOTO aHAJIM3a CYIIECTBEHHO



pacuIMpsieT Kpyro3op ydamuxcs, 3HAKOMsS WX C HHIYKIHEH W JACTyKIHCH,
00001IIeHNEeM W KOHKPETU3AIMEH, aHAJIM30M M CHUHTE30M, Kiaccudukanuen u
CHUCTEMaTHU3aINEH, a0CTparupoBaHUEM, aHATIOTHEH.

AKTHBHOE WCIOJIb30BAaHUE 3a/lad Ha BCEX OJTamax y4eOHOro mporecca
pa3BUBAET TBOPUYECKHE CIIOCOOHOCTH MIKOJBHHUKOB. [Ipu 0O0yuenun anrebpe u
HayaJlaM MaTEeMaTU4YeCKOro aHanmm3a (QOPMHUPYIOTCS YMEHHS W HaBBIKU
YMCTBEHHOTO TpyJa — IIJAHUPOBAHHUE CBOEH pabOThHI, TIOMCK paIlMOHAIBHBIX
yTeH e€ BBITIOJIHCHUS, KpUTHYECKast OIleHKA pe3yJIbTaToB. B mporiecce o0yueHus
IITKOJIBHUKH JTIOJDKHBI HAYYHThCS U3JIaraTh CBOM MBICIIH SICHO M MCYCPITBIBAOIIIE,
JAKOHUYHO U EMKO, TPUOOPECTH HABBIKW YETKOTO, aKKYpaTHOTO M TPaMOTHOTO
BBITOJIHEHUS MAaTEMAaTHYECKUX 3aIIUCEH.

Mecto npeamera «MaremMaTnka» B y4eOHOM ILIaHE

B coorBerctBun ¢ ®enepanbHbiM 0a3MCHBIM yYE€OHBIM IUIAHOM JUIS
oOpazoBaTenbHbIX yupexaeHuid Poccuiickoit denepaniii U y4eOHBIM IIJIaHOM
oOpazoBarenbHOIl opranuzauuu MBbOY «bexteeBckas COLLDy pabouas nmporpamma
peanuzyercs B o0beme - 408 u:

CornacHo basucnoro yueoHoro (oOpasoBarenbHoro) miana B 10-11 kiaccax
u3zyyaercsi npeaMmer «MareMmatukay (BKIIOYAIOLIMK pa3fensl «Anredpa v Hadaa
MaTEeMaTUYeCKOro aHaiansa» u «l'eomerpus»)

Ha u3ydenne MaTeMaTuku B KJIaccax C yriyOJIEHHBIM H3y4YeHUEM MaTeMaTUKH
OTBOAUTCS 6 Y4EOHBIX YacOB B HEZEIIO B TEUEHHUE KAXKIOTO rojia 00yueHus

Ipeamernl KoanyectBO 4YacoB Ha
Knacc MAaTEeMATHYECKO CTYNEeHH
bl ro IUKJIA OCHOBHOI'0
o0pa3oBaHus

10-11 Marematuka (Anredpa) 272 4vaca (4 u * 34

Henenu * 2 roga)
Martemaruka (I'eomerpust) 136 wacoB ( 2 u * 34

Henenu * 2 roma)

Bcero 408 gacos

JINUHHOCTHBIE, METANNIPEAMETHBIE U ITPEJMETHBIE
PE3YJBTATHBI OCBOEHUSA NIPEJMETA

JIMYHOCTHDIE:
- ¢(hOPMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW; KPUTUYHOCTH MBIIUICHHS, YMEHUE PAaClO3HABaTh JIOTMYECKHU
HEKOPPEKTHBIC BBICKA3bIBAHUSI, OTINYATh TUIIOTE3Y OT (haKTa;
- TOTOBHOCTh M CIIOCOOHOCTH BECTU JUAJIOT C APYTUMU JIIOJABMHU, JOCTUTATh B HEM
B3aMMOIIOHUMAaHUsI, HAXOAUTh OOIIUE LIEJIU U COTPYAHUYATH IS UX JOCTHUKCHUS;
- HaBBIKM COTPYJHHUYECTBA CO CBEPCTHHUKAMH, JI€ThbMHU MJIAJIIETO BO3pacTa,
B3pOCIBIMU B oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TOJIE3HOM,  y4eOHO-
MCCJIEI0BATENIbCKOM, MPOCKTHOM U IPYTUX BUIAX JIESITEIbHOCTH;



- TOTOBHOCTb U CIIOCOOHOCTBH K 00pa30BaHUIO, B TOM YHCIIe€ CaMOOOpa30BaHMIO, HA
NPOTSKEHUHM BCEH  KU3HHU; CO3HATEIBHOE OTHOLIEHHE K HENPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCIICNTHOW MpodheCCHOHATBHOM M OOIIECTBEHHOM
JEATEIIbHOCTH;

- JCTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOUYas OSCTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPUECTBA;

- OCO3HaHHBIM BBIOOp Oyaymelr mnpodeccun W BO3MOXKHOCTH —peaTU3aIiH
COOCTBEHHBIX KU3HEHHBIX MJIaHOB; OTHOLIEHUE K MPOo(heCcCUOHATBHOU JesTebHOCTH
KaK BO3MOKHOCTH y4acCTHsI B PEICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX,
OOIIECTBEHHBIX MPOOIIEM;

MeTanpeIMeTHbIe:

1. Pecynamusnvie YVJ]:

— CaMOCTOATENIBHO OMNpENEeATh LIENIH, 33/laBaTh HapaMeTpbl U KPUTEPHUHU, MO
KOTOPBIM MOKHO OMPEACIIUTh, YTO 1IeNIb JOCTUTHYTA;

— OIIGHHUBATh BO3MOKHBIC MOCJIEACTBUSI JIOCTHXKEHUSI TOCTABJICHHOW IIeIU B
JEATEIIbHOCTH, COOCTBEHHOM J>KM3HM U JKU3HU OKPYXAIOIMMUX JIIOJICH,
OCHOBBIBAsICh HA COOOPAKEHUAX dTUKU U MOPAJIH;

— CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

— OIICHUBATh PECYPCHI, B TOM YHUCIIE BPEMS U JIPyTHEe HEMATePUAIIbHBIE PECYPCHI,
HEO0OXOMMBIE IS IOCTUKEHUS TIOCTABJICHHOM 11EIIH;

— BBIOMpATh MYTh JOCTHIXKEHHUS IEJH, TUIAHUPOBATh PEIIEHHUE MOCTaBIICHHBIX
3aJ1a4, ONTUMU3UPYS MaTepuaIbHbIe U HEMaTepUATbHBIC 3aTPATHI;

— OpraHu3oBbIBaTh A(DPEKTUBHBIA TOUCK PECypCOB, HEOOXOAMMBIX IS
JOCTUKEHUSI TIOCTaBJICHHOM I1I€JIM; COMOCTABJIATh IOJYYEHHBIM pe3ysbTaT
JEATEIIbHOCTH C MOCTABJICHHOM 3apaHee 1EbIO.

2. Ilo3znasamenvuvie YVJ]:

— HCKaTh U HAXOJUTh OOOOIIEHHBIE CMOCOOBI PEIIeHUs 3ajay, B TOM YHCIE,
OCYILECTBIISITh Pa3BEPHYTHIM MH(POPMAIMOHHBINA MOUCK M CTAaBUTh HAa €r0 OCHOBE
HOBbIE (YueOHbIE U TTO3HABATEIbHBIEC) 3a/1a4H;

— KPUTHUYECKH OIEHUBATh WU HMHTEPHPETUPOBATH HH(POPMAIUIO C Pa3HBIX
MO3UIIMH, pacrno3HaBaTh W (UKCUPOBATH MPOTUBOPEUUs] B MHOOPMAIIMOHHBIX
HMCTOYHUKAX;

— UCIIOJB30BaTh  Pa3JIMYHBIE  MOJIETbHO-CXEMAaTUYECKUE  CpeicTBa  JJIA
MPEJICTABJICHNS CYIIECTBEHHBIX CBA3€M W OTHOUIECHHM, a TaKX€ IPOTUBOPEUH,
BBISIBIICHHBIX B MH(POPMAIIMOHHBIX UCTOYHUKAX;

— HAXOJIUTh U MPUBOJUTHh KPUTHUECKUE apTyMEHTHI B OTHOIICHUH JICUCTBUI H
CYXJIEHUI JPYroro; CHOKOMHO U pa3yMHO OTHOCUTBHCA K KPUTUUECKUM 3aMEUaHUSIM
B OTHONIICHWH COOCTBEHHOTO CYXJCHHS, paccMaTpWBaTh WX Kak pPecypc
COOCTBEHHOI'O Pa3BUTHS;

— BBIXOJIUTh 33 paMKd  y4eOHOro  mpeamMera U OCYIIECTBIATH
[eJICHANPABJICHHBIM MMOUCK BOBMOXKHOCTEH JII  HIMPOKOTO TEepeHoca CPeACTB U
CIIOCOOOB JIEUCTBUS;

— BBICTpPAWBaTh MHAMBUAYAIbHYIO 00pA30BATEIbHYIO TPACKTOPUIO, YUUTHIBAS
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OTpaHUYEHHMsI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS,
— MEHSITh U yIeP>KUBATh Pa3HbIC MMO3UIIMHU B IO3HABATEIILHON JIEATEIIbHOCTH.

3. Kommynuxamuenvie YV/I:

— OCYILIECTBIISITh JICJIOBYIO KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCIIbIMU (KaK BHYTpPU 00pa30BaTEIbHOM OpraHu3alliM, TaK U 3a €€ MpeeliaMHu),
noa0upaTh TApPTHEPOB ISl JIETIOBOM KOMMYHUKAIIMM HCXOAS W3 COOOpaKCHHMA
PE3YJIbTaTUBHOCTU B3aUMOJICHCTBHUS, @ HE JIMYHBIX CUMITATHIA;

— IPU OCYUIECTBJICHUU TPYNIOBOM pabOThl OBITh KaK PYKOBOAMUTENIEM, TaK M
YJICHOM KOMaHJbl B pa3HbIX poJisSIX (TeHepaTop HIeW, KPUTHK, HCHOJHUTEb,
BBICTYMAIOUINH, SKCIEPT U T.1.);

— KOOPJIMHUPOBATH U BBIMOJIHATH PaOOTy B YCIOBUSIX PEaJIbHOTO, BUPTYAJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

— pa3BEepHYTO, JIOTMMHO H TOYHO M3JlaraTb CBOKO TOYKY 3pEHHUS C
MCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U MMUCHbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOHPIMKTOTEHHBIE CUTYAIMU U IPEA0TBpaIaTh KOHMIUKTHI 10
WX aKTUBHOW (pa3bl, BHICTpAMBaTh JEJIOBYI0 U O00pa30BaTEIbHYI0 KOMMYHHKAIIMIO,
n30erasi IMYHOCTHBIX OLICHOUHBIX CYKJICHHI.

npeaMerHbie (Yriy0JeHHbIH YPOBEHb):

-C()OpPMHUPOBAHHOCTH MPEACTABICHUN O MATEMATUKE KaK YaCTU MUPOBOU KYJIbTYpPHI
U O MECTe INeOMETPHUH B COBPEMEHHOW NMBWIM3ALMU, O CIOCO0aX OMHUCaHUs Ha
MAaTEeMaTUYECKOM SI3bIKE SIBJICHUN PEaJbHOIO MUPA;

- c(OPMUPOBAHHOCTh NPEJACTABICHUA O MAaTEMaTUYECKUX TMOHATUAX Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IO3BOJIAIOLIMX OIKUCBIBATE W HM3y4aTb
pasHbple IPOLIECCHl W SBIEHUs; MOHUMAHHUE BO3MOXHOCTH AKCHOMATHUYECKOIO
IIOCTPOCHUS MAaTEMaTUYECKUX TEOPUH;

-C()OPMHUPOBAHHOCTh TMPEACTABICHUA O HEOOXOJUMOCTH JOKAa3aTelIbCTB MpH
000CHOBaHMU MAaTEMaTUYECKUX YTBEPKACHUI U POJIM AKCUOMATUKU B MPOBEACHUH
JNETyKTUBHBIX PACCyXICHUN;

- c(OpMUPOBAHHOCTH TMOHSITHITHOTO ammapaTa [0 OCHOBHBIM pa3zeiaM Kypca
T€OMETPHUHU; 3HAHUSI OCHOBHBIX T€OPEM, OPMYJ U YMEHUSI UX NMPUMEHATh; YMEHHUS
JTIOKa3bIBaTh TEOPEMBI U HAXOUTh HECTAHAAPTHHIE CIOCOOBI PEIICHUS 3a/1aY;

- c(hopMUPOBAHHOCTh YMEHUN MOJIETUPOBATH pEalbHbIE CUTYAIIMH, UCCIEAOBATH
IIOCTPOECHHBIE MOJIENIN, HHTEPIIPETUPOBATD ITOJyYEHHBIN PE3yJIbTAT;

- BJIAJICHUE T€OMETPUYECKUM SI3BIKOM; Pa3BUTHUE YMEHUS HCIIOJIb30BaThb €ro Ui
ONMCAHUA NPEAMETOB OKPYKAIOUIErO0 MHUpPA; pPa3sBUTHE NPOCTPAHCTBEHHBIX
OpEJCTaBICHUNM,  W300pa3UTENbHBIX  YMEHHUH,  HABBIKOB  T'€OMETPUYECKUX
ITOCTPOECHHUI;

- BJIAJICHUE METONAMM JIOKA3aTEJIbCTB M QAJITOPUTMOB PELICHUS; YMEHHE HX
MIPUMEHSITh, TPOBOJIUTH J1I0KA3ATEIIbHBIE PACCYKICHHUS B XOI€ PEUIECHUS 3a/aY;

- BJAJEHUE OCHOBHBIMHU NOHATHUSIMU O IUIOCKMX M NPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHHUS
pacro3HaBaTh Ha YEPTE)KaxX, MOJIEIISAX U B pEaIbHOM MUPE F€OMETPUUYECKUE PUTYPBI;
IPUMEHEHNE U3YUEHHBIX CBOMCTB Nr€OMETPUUECKUX PUTYp U (OpMyH Ui pereHUs
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reOMETPUYECKUX 3aJ1a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

-BJIaJICHUE HABBIKAMHU HCIIOJB30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MpOrpamMMm MpHU
pelieHny 3aau;

-BJIaJICHUE CTAHJIAPTHBIMU MIPUEMAMU PEIICHUS PAIlMOHATIBHBIX U UPPALIMOHAIIBHBIX,
MOKA3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX
CUCTEM,;

- chopMHUpPOBaHHOCTHh TMPEACTABICHUN O TIpomeccax MW SBICHUAX, HMEIOIUX
BEPOSITHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MUDE,
00 OCHOBHBIX MOHATHUSX AJE€MEHTApPHON TEOPUH BEPOSITHOCTEH; CPOPMUPOBAHHOCTD
YMEHUN HAXOJUTh U OLICHUBATh BEPOSITHOCTH HACTYIUICHUS! COOBITHI B MPOCTEHIIINX
MPAKTUYECKUX CUTYAIHMSIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHBIX BEJIMYNH;

- cOpMHPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHSATHUAX MaTEMAaTUYECKOIO
aHaJIM3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTEPU30BaTh MOBeIeHNE (PYHKITUH,
WCIIOJB30BAaHUE TIOJYUYCHHBIX 3HAHUW JUIsi OMNHUCAHUS M aHaldu3a pealibHbIX
3aBUCUMOCTEH;

- BJIJICHUE YMEHUSIMU COCTABJICHUSI BEPOSITHOCTHBIX MOJIEJIEH TI0 YCIIOBUIO 3a/1a4u U
BBIYUCJICHUS BEPOSITHOCTU HACTYIUICHHS] COOBITHM, B TOM YHCIE C NMPUMEHEHHEM
dbopmys1 KOMOMHATOPUKY U OCHOBHBIX TEOPEM TE€OPUU BEPOSTHOCTEH; UCCIICIOBAHUE
CIIy4aliHbIX BEJIMYUH I10 UX PACTIPEICICHUIO.

IINIAHUPYEMBIE PE3YJIBTATBI N3YYEHUSA YYEBHOI'O
IHPEAMETA

Oobyuarowuiica Hayuumcsa NOHUMAmMs:

3HAYEHUE MAaTEMATUYECKON HAayKH JJIsl PEIIEHUs 3a/1ay, BO3HUKAIOIIUX B TEOPUU U
MPaKTHKE; MUPOTY U OTPAHUYECHHOCTh MPUMEHEHHUSI MaTEMAaTUYECKUX METOJ0B K
aHaJIM3y U UCCIEAOBAHUIO MIPOLIECCOB U SIBICHUM B IPUPO/IE U OOIIIECTBE;

3HaQYEHUE NPAKTUKK M BOMPOCOB, BO3HUKAIOUIUX B CaMOM MaTeMaTuke, s
dbopMUpOBaHUS U Pa3BUTHS MATEMATUYECKON HAYKH;

UV pPaCUIMPEHUs] YHUCJIOBBIX MHOXECTB KaK CHoco0a IOCTPOCHUS HOBOTO
MaTeMaTUYECKOro anmapara JJisg pelieHds MPaKTUYECKUX 3a/lad U BHYTPEHHUX
3a/1a4 MaTeMaTUKU;

3Ha4YEHUE UJeH, METOIOB U PE3YJIbTaTOB AJIreOpbl U MATEMATHUYECKOTO aHAIM3a JIJIs
MIOCTPOEHUS MOJIEIIEN PEAIbHBIX POLIECCOB U CUTYALIHM;

BO3MOKHOCTH I'€OMETPUUYECKOTO SI3bIKA KaK CPEJICTBA OMUCAHUS CBOMCTB peaibHBIX
MPEIMETOB U UX B3aUMHOT'O PACTIOJIOKEHUS,

YHUBEPCAIBbHBIN XapaKTep 3aKOHOB JIOTMKM MAaT€MaTHYECKHX PACCyXIACHUMU, UX
MIPUMEHUMOCTH B PA3TMYHBIX 00JIACTSIX YEIIOBEUECKON JIEATETLHOCTH;

paznuune TpeOOBaHUM, MPEAbSIBISEMBIX K JOKa3aTelbCTBAM B MaTEMAaTHKE,
€CTECTBEHHBIX, COITMATLHO-APKOHOMUYECKUX Y TYMaHUTAPHBIX HayKaX, Ha MPaKTHUKE
pOJIb aKCMOMAaTUKH B MaTEMAaTHKE;, BO3MOXHOCTh MOCTPOEHUS MaTeMaTUYECKHUX
TEOpU Ha aKCMOMAaTUYECKOM OCHOBE, 3HAYCHUE AaKCHUOMATHKU ISl JIPYTUX
obJiacTeit 3HaHUs U JIs1 TPAKTUKU

BEPOSITHOCTHBIX ~ XapakKTep  pa3IMYHBIX TMPOIECCOB U  3aKOHOMEpPHOCTEH
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OKPY>KaloIllero Mupa.

DJIeMEeHTbI TEOPHH MHOKECTB U MaTeMAaTH4YeCKOM JIOTUKH

Ooyuarwowuiica nayyumes:

CB0OOOHO OTEPUPOBATH MOHATUSIMU: KOHEUHOE MHOXKECTBO, DJIEMEHT MHOXKECTBA,
MOJIMHOXKECTBO, TepecedyeHrne, oObEAMHEHNE U PAa3HOCTh MHOXKECTB, YHCIIOBBIC
MHOXKECTBA Ha KOOPJAMHATHOM MNPSIMOM, OTpPE30K, HHTEPBAJ, NOJyHHTEpBA,
IPOMEXYTOK C BBIKOJIOTOM TOYKOM, rpauyeckoe MpeACTaBICHUE MHOYKECTB Ha
KOOPJAMHATHOM IUIOCKOCTH;
3a/1aBaTh MHOKECTBA IIEPEYMCIICHUEM U XapaKTEPUCTUYECKUM CBONCTBOM;
OIEpUpPOBATh MOHATHAMU: YTBEPKICHUE, OTPULIAHUE YTBEPXKIACHMS, NUCTUHHBIE U
JIOKHBIE  yYTBEP)KACHMSI, IPUYMHA, CIEACTBHE, YacTHbIM ciayyall oO1iero
YTBEPKIACHUS, KOHTPIIPUMED;
IIPOBEPATH NMPUHAIIEKHOCTD IJIEMEHTA MHOKECTBY;
HaxOJIUTh MepeceueHrne U 00bEAMHEHUE MHOKECTB, B TOM YHCJIE MPEICTAaBIECHHBIX
rpauuecKy Ha YUCIOBOM MPAMON U HA KOOPJAUHATHOM MIIOCKOCTH;
MPOBOJIUTh  JIOKA3aTelIbHbIE PACCYKIEHUS i OOOCHOBAaHWA HMCTHHHOCTHU
YTBEPKIACHUM.
WCIIOJB30BaTh YHUCIOBBIE MHOXECTBA Ha KOOPAMHATHOM TMpPAMOM MW Ha
KOOPAMHATHOM IIJIOCKOCTH VISl OITMCAHUs PEAIIbHBIX IIPOLIECCOB U SIBJIICHUM;
IIPOBOJIMTH JOKA3aTEIbHBIE PACCYKICHUSA B CUTyalUsIX [IOBCEIHEBHOM KU3HU, IIPU
pEeLIeHNH 3a1a4 U3 APYTUX [IPEIMETOB
B noBceaHeBHOM »KU3HU M NIPU U3YYEHUH APYrUX MPEAMETOB:

UCIIOIb30BaTh YHUCJIOBBIE MHOXECTBA HA KOOPAMHATHOM IpsAMOM M Ha
KOOPAUHATHOM IIJIOCKOCTH IS ONIMCAHUs PeajbHbIX IPOLIECCOB U SIBJICHU;
IIPOBOJIMTH JOKA3aTEIbHBIE PACCYKICHUSA B CUTyalUsAX [TIOBCEIHEBHOM KU3HU, IIPU
pEeLIeHnH 3a1a4 U3 PYTUX IPEAMETOB

Oobyuarowuiica noayyum 603mMOHCHOCHb HAYUUMbCA:

ONEPUPOBATh TOHATUEM ONPEACICHUS, OCHOBHBIMH BHJIAMH OIIPEIECICHUM,
OCHOBHBIMHU BUJIAMU TEOPEM;
ITIOHUMATh CyTh KOCBEHHOT'O JOKa3aTEIbCTBA;

ONEPUPOBATH MOHATHUAMU CYETHOTO Y HECUETHOTO MHOKECTBA;

NPUMEHSATh METOJI MAaTEMATUYECKOW MHAYKLIHH ISl TIPOBEICHUS PACCYKICHUN U
JIOKa3aTEIbCTB U IIPU PELICHHUH 3a4a4. UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3BIK U S3bIK JJOTUKH ISl OMMCAHUS PEAJbHBIX MPOLECCOB U SBJICHUM, IPU PEILICHUN
3aJ1a4 IpyruX y4eOHbIX MPEAMETOB
B noBceHEeBHOM XKU3HHU U NIPU U3YYEHHUH IPYTUX NPEIMETOB:
HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIA SI3BIK MU SI3BIK JIOTUKHW JUIS ONMCAHUS
pealIbHBIX MPOIIECCOB U ABJICHUH, TPH PEILICHUH 3a/1a4 IPYTHX Y4eOHBIX MPEIMETOB

Yucaa 1 BeIpaKeHUs

Ooyuarwwuiica nayyumcs:

CBOOOAHO  oOmepUpOBaTh MOHSTHSMHU: HATypaJlbHOE  YHUCJIO, MHOMXECTBO
HATypaJbHBIX YHCEJ, LEJ0€ YHUCJIO, MHOXECTBO LEJbIX YHCEN, OOBIKHOBEHHAas
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ApoOb, AecsTUYHas ApOoOb, CMEIIAHHOE YUCIIO, PAllMOHAIBHOE YUCIIO, MHOXKECTBO
PAlMOHAIBHBIX  YMCEJN, HPPALMOHAIBHOE  YHCIO, KOPEHb CTENEHU N,
JNEUCTBUTEIBHOE YHCI0, MHOXECTBO JCHCTBUTENBHBIX YHCEN, T'€OMETpUYECKas
MHTEPIPETALHNS HATYPAIbHBIX, LIEJIbIX, PALIMOHAIBHBIX, JEHCTBUTEIBHBIX YHCEIL;
BBITIOJHATH apuU(PMETHUECKUE IEUCTBUS, COUeTasi YCTHbIC U MTUChbMEHHBIC PUEMBI,
MIPUMEHEHUE  BBIYUCIMTENBHBIX  YCTPOMCTB; HAxXOJWTh 3HAY€HUS  KOpHSA
HATypaJbHON CTENEHH, CTENEHHM C paIlMOHAJbHBIM IOKa3aTeneM, Jorapuma,
UCIOJb3ysl NPU HEOOXOAMMOCTH BBIUMCIUTEIBHBIE YCTPOMCTBA; MOJIb30BATHCS
OLICHKOM Y MPUKUIKON IPU NPAKTUYECKUX PACUETaX;

BBIIIOJIHATh OKPYIVICHHE PAlMOHAIBHBIX M HPPALMOHAIBHBIX YMCEN C 3aJaHHOU
TOYHOCTBIO;

CpaBHMBATbh JEHCTBUTENIbHBIE YUCIIA PA3HBIMU CIIOCO0AMU;

yHOpPsI0YMBaTh YKCIIA, 3aMCAHHBIE B BUE OOBIKHOBEHHOM U JAECSITUYHOU ApoOwu,
YKCa, 3alUCAHHBIE C HCIIOJIb30BAaHUEM apU(PMETHUYECKOTO KBaJIpaTHOTO KOpPHS,
KOpHEH cTerneHu 00bIie 2;

Haxonute HOJl m HOK pasHeiMu crioco0aMu M MCIOJIB30BaTh UX MPU PEUICHUU
3a/1ad;

BBIMIOJIHATh  BBIYUCIECHHS M NPeoOpa3oBaHMsI  BBIPAKEHHM,  COAEpM aIINX
JNEHUCTBUTEbHBIEC YMCIA, B TOM YUCJIE KOPHU HATYpaJbHbIX CTEIECHEN;

BBITIOJIHSTH CTAHJIaPTHBIE TOXK/IECTBEHHBIE TPEOOPa30BaHUs TPUTOHOMETPUUECKUX,
Jorapu(PMHUUECKUX, CTEIIEHHBIX, UPPALIMOHAIBHBIX BBIPAKEHUH.

NOHUMaTh M OOBACHATH PAa3HUIy MEXIy IO3ULMOHHOM M HEMO3UIUOHHOM
CUCTEMaMHU 3aIKCH YUCET;

NEePEeBOAUTH YUCIIA U3 OJTHOM CUCTEMBI 3alMCH (CUCTEMBI CUUCIICHUS) B IPYTYIO;
OPUMEHATH TOHATHSA, CBSI3AHHBIE C JACIUMOCTBIO LEJIBIX YHUCEN, NPHU PELICHUN
MaTEMaTUYECKHX 33]1a4;

JIOKa3bIBaTh M MCIOJIb30BaTh MPU3HAKU JEIMMOCTH CYMMbI M TIPOU3BEACHUS MPHU
BBINIOJIHEHUY BBIYMCIICHUI U PEIIEHUH 33/ay;

HaxXOJIUTh KOPHU MHOTOYJIEHOB C OJHOW MEPEMEHHOM, PACKIIabIBaTh MHOTOWICHBI
Ha MHOXXHTEIIN;

BBINIOJIHATH JEHCTBUSA C KOMIUIEKCHBIMHU YUCJIaMU, MOJIb30BaThCS T€OMETPUUYECKON
MHTEPHpETAMe KOMIUIEKCHBIX YHCEN, B NPOCTEHIINX CIydasX HaXOJIUTh
KOMIIJIEKCHBIE KOPHH YPaBHEHUH C

JEHCTBUTEIHLHBIME K0P DUITNEHTAMU;

MIPOBOAMUTH MPEOOPA30BAHMS YUCIIOBBIX U OYKBEHHBIX BBIPXKEHUH, BKIIOYAIOLIUX
CTETEeHU, PAAUKAJIbL, JIOTapU(MbI U TPUTOHOMETpUUYECKHE (DYHKIIUH.

BBIMOJHATh MPAKTHUECKUE pacdyeThl 1o (GopmynaMm, BKIO4as (Hopmysl,
coJieprKallie CTENEeHH, PaIuKalbl, JOTrapudMbl U TPUTOHOMETPUUECKHE (PYHKIINH,
Ipu HEOOXOAMMOCTH HCIOJIb3Yys CIpPaBOYHbIE MaTepHalbl M MpocTeilne
BBIYHMCIIUTEIbHBIE YCTPOUCTBA.

BBINIOJIHATh U OOBSCHATH CPABHEHUE PE3YJbTATOB BBIYMCICHUM MPH PEIICHUU
NPAKTUYECKUX 3aJlady, B TOM YHMCIE NPUOTMKEHHBIX BBIYMCICHHUN, HCHONb3YS
pa3HbIe CIIOCOOBI CPaBHEHUI];

3alMCBIBaTh, CPABHUBATH, OKPYIJIATH YWCJIOBBIE JAHHBIC PEAIbHBIX BEJINYUH C
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UCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUS;
COCTaBJIISITh U OILICHUBATH PA3HBIMHU CIIOCOOAMHU YHCIIOBBIE BRIPAXKECHHUSI IIPU PEILICHUN
MPaKTUYECKHX 3aJ1a4 U 3a71a4 U3 JPYTUX YYEOHBIX MPEIMETOB

B noBceHeBHO KM3HM M IPH U3YUYEHHHU APYTUX NMPeIMETOB:

BBITIONHATh U OOBSICHATH CpPaBHEHHE pPE3YyJIbTAaTOB BBIUMCICHUU MPU PEIICHUU
MPAKTUYECKUX 3a7a4, B TOM 4YHUCJE MNPHUOIMKEHHBIX BBIYUCICHHUM, HCIONb3Ys
pa3Hble CIOCOOBI CPAaBHEHHI;

3alHChIBaTh, CPABHMUBATH, OKPYIJIATh UWCIIOBBIE JAHHBIE PEAJbHBIX BEIUYMH C
MCIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS;

COCTaBJISITh U OLICHUBATH PA3HBIMHU CLIOCOOAMHU UM CIIOBBIE BBIPAXKEHUSI IPU PEILIEHUU
INPAaKTUYECKUX 3a7a4 U 3a7a4 U3 APYTUX y4eOHbIX IPEIMETOB

Oodyuarouwguiica noayuum 603MOMNCHOCHb HAYUUMbCA:

CBOOOHO ONEPUPOBATH YNCIOBBIMU MHOXKECTBAMU MPU PELLICHUH 3a/1a4;
MOHUMATDH MIPUYMHBI 1 OCHOBHBIEC UJIEH PACIITHUPEHUS YHCIOBBIX MHOXKECTB;
BJIa/ICTb OCHOBHBIMH TOHSATUSMHU TEOPHH JIETUMOCTH MPU PEIICHUN CTaHIAPTHBIX
3aj1a4

UMeTh 0a30BbIE MPEACTABICHUS O MHO)KECTBE KOMITJICKCHBIX YHCENT,

CBOOO/HO BBIMOJHATH TOXKIECTBEHHBIE MPeoOpa3oBaHUsI TPUTOHOMETPUYECKHX,
Jorapu()MHUECKUX, CTETIEHHBIX BBIPAKCHHUIA;

BIaAeTh popmyoil OmHoma HeroToHa.

DyHKUUHA

Ooyuarwowuiica Hayyumca:

Brnanets mMOHSATHUSMU: 3aBUCHUMOCTb BEJIMYWH, (DYHKIMS, apTyMEHT M 3HauyeHUe
byHKIIMK, 00JacTh OMpENETICHUS W MHOXECTBO 3HauYeHW ¢GyHKIHUH, rpaduk
3aBUCUMOCTH, TpaduK QyHKIINU, HYyJIA (PYHKITUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA,
BO3pacTaHWE Ha YUCJIOBOM IMPOMEXYTKE, YObIBAHWE Ha YHCIOBOM TPOMEXKYTKE,
HanOoJIbIlllee W HaWMEHbBINIEe 3HAYCHHE (YHKIUA HA YHUCIOBOM IIPOMEKYTKE,
nepuoanyeckast GyHKIHs, IEPHOJI, YSTHAS U HeueTHaAs QyHKIIUN; YMETh IPUMEHSTh
OTH TIOHSITHS TIPU PEIICHUH 3a/1a4;

BJIQJICTh MOHATHEM CTETICHHAsI (PYHKITUS; CTPOUTH €€ TpapuK U YMETh MPUMECHSThH
CBOMCTBA CTENEHHON (PYHKIMHU NIPU PELICHUH 3a]1aY;

BJIQ/ICTh MOHATUSIMU TOKa3aTeabHast (QYHKIIHS, SKCTIOHEHTA; CTPOUTH UX Tpaduku u
YMETh MIPUMEHSTH CBOMCTBA MOKA3aTEIbHON (DYHKIIMH MPU PEIICHUH 3a/1a4;
BIQJICTh TMOHATHEM jorapudmuyeckas (yHKIUS, CTPOUTh €€ rpaduK U yMETh
MIPUMEHSTH CBOMCTBA JorapuMuueckon (GyHKIMYU MPU PEIICHUH 3a/1a4;

BJIQ/ICTh MOHSATUSMU TPUTOHOMETpUYECKHUE (DYHKIIMH; CTPOUTH UX TPAPUKU U yMETh
MPUMEHSATH CBOMCTBA TPUTOHOMETPUUECKUX (DYHKIIMI MPpU PEIICHUH 3a/1a4;
BJIQJICTh TOHATHEM oOpaTHass (DYHKIHS; IPUMEHSATh 3TO TMOHATHE NMPU PEIICHUH
3ajay;

NPUMEHSATh TPU PEIICHUU 3a7a4 CBOMCTBA (YHKIIUN: YETHOCTh, IMMEPHUOAUIHOCTD,
OTPaHUYEHHOCTb;

OPUMEHSTH IPU PELICHUH 3a]1a4 peoOpa3oBaHus rpad@ukoB GyHKIINIA;
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BJQJ€Th TOHATUSAMHU YHUCJIOBas IMOCIENOBATENbHOCTh, apudmMeTnueckas u
r€OMETPUYECKAsI IPOTPECCHUS;

NPUMEHSTh TpPU PEUICHUH 3aJad CBOMCTBA W MPHU3HAKH apUPMETHUECKON U
r€OMETPUYECKON MTPOTPECCH.

ONpeAeNATh MO TrpauKkaM M HCIOJIB30BaTh Ui PEIICHUS NPUKIAJAHBIX 3ajad
CBOMCTBA pPEAJIbHBIX MPOILIECCOB M 3aBUCUMOCTEN (HAMOOJIbIIME U HAWUMEHBIINE
3HAYEHUs, TPOMEXKYTKA BO3pacTaHusi W yObIBaHUS (YHKIUH, TPOMEXKYTKU
3HAKOTIOCTOSIHCTBA, aCUMITTOTHI, TOUKH Tepernda, nepuoa u T.11.);
UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU MPAKTUYECKOW CUTYALIHH;.
ompenensaTh Mo TpadukaM MPOCTEHIINE XapPaKTEPUCTHUKUA MEPHUOJUYECKUX
POLIECCOB B OMOJIOTUM, SKOHOMHUKE, MY3bIKE, PAAHOCBI3U M Jp. (aMIUIUTY]A,
MepPUOJ U T.I1.)

B noBcenHeBHOM KU3HM M NIPH U3YYECHHH APYIrHX Y4eOHBIX IPeAMETOB:
onpenensaTh Mmo rpadpukaM M HUCIOJIb30BaTh ISl PELICHUS MNPUKIAIHBIX 3a/1a4
CBOMCTBA pPEAIbHBIX MPOIIECCOB M 3aBUCUMOCTEN (HAMOOJIbIIIME U HAUMEHBIINE
3HAYEHHS, NPOMEKYTKM BO3PACTAHHUS W YOBIBaHUS (DPYHKIMH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, aCUMIITOTBI, TOUYKH Mepernda, nepuoa 1 T.11.);
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYALUH;.
ompenensaTh Mo TpadukaM MOPOCTEHIINE XapaKTEPUCTHUKUA NEPHOJUYECKUX
MPOLIECCOB B OMOJIOTMH, SKOHOMUKE, MY3bIKE, PAAHUOCBSI3H U JP.

(ammuTy 1, IEPUON U T.I1.)

Ooyuarowuiica noayyum ¢03MOHCHOCHb HAYUUMbCA:

BJIAJETh OHATHEM ACUMITOTHI M YMETh €ro IPUMEHSATH [IPU PEILIECHNN 33/1a4;
OPUMEHATh METObl pEeleHUs MNpocTedmux audQepeHuanbHbIX ypaBHEHUN
[IEPBOrO Y BTOPOT'O MOPSIKOB

JiIeMeHThI MAaTEeMaTHYEeCKOI0 aHAJIN3a

Ooyuarwowuiica nayuumcsa:
Brnanetrs nonstueM 0€CKOHEYHO yOBIBAIOIIIAS T€OMETpUUECKas MPOTPECCUS U
YMETh MPUMEHSATH €0 NP PEIICHUU 3a]1a4;
HaXO0JIUTh CyMMY O€CKOHEUYHO YOBIBAIOILIEH T€OMETPUUECKOI IPOrPECCHH;
MIPUMEHSTH ISl PEIICHUS 3a/1a4 TEOPUIO MPEJIEIIOB;
BJIQJICTh MOHATHSIMH OECKOHEYHO OOJbIIME M OECKOHEYHO MAaJIble YHCJIOBBIC
MOCJIEIOBATEILHOCTH U yMETh CPaBHUBATh OCCKOHEYHO OOJIbIINE U OECKOHEYHO
MaJble TTOCJIEI0BATEILHOCTH;
BJIQ/ICTh MOHATUSIMU: TIPOM3BOIHAS (DYHKITMHU B TOUKE, MPOU3BOAHAS (DYHKIIHH;
BBIYHCIIATH MPOU3BOHBIC AJIEMEHTAPHBIX (PYHKITUN U UX KOMOMHAIIHI;
MCCIIEI0BAaTh (PYHKIIMU HA MOHOTOHHOCTh U SKCTPEMYMBI;
peraTh 3a7a4i Ha HaXOXKJICHUE HAaNOOJIBIIIETO M HAMMEHBIIIETO 3HAUCHUS (yHKIIUN
Ha OTPE3KE;
CTPOUTH TpapUKH ¥ MPUMEHSTH K PEIICHUIO 3a/1a4, B TOM YHCJIC C TApaMeETPOM;
BJIJIETh MOHITUEM KacaTelibHas K Tpaduky QyHKIIUU U YMETh NPUMEHSATh €ro Mpu
pelIeHnn 3a/ay;
BJIQJIETh MOHATHAMU MTepBOOOpa3Has GyHKIIMS, ONPeIeICHHBI HHTETPal;
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npuMeHsITh TeopeMmy HbroTona—JIeliOHuIIa 1 ee clieICTBUS IS PEIICHUS 3a/1ad.
BBIYUCIISATD IUIONIAh KPUBOJUHEWUHON Tpaneiuu.

PEIICHUS TEOMETPUICCKUX, (PU3HMUECKUX, SIKOHOMUICCKUX U APYTUX MPUKIATHBIX
3aJa4, B TOM 4YHCJIE 3aJad Ha HauOOJbBIIME W HaWMEHBIINE 3HAYCHHSI C
MIPUMEHEHHUEM alllapaTa MaTeEMaTUYECKOro aHaIu3a.

permaTh MpUKIagHbIC 3a0a9 U3 OMOJI0THH, (GU3UKH, XUMHH, SKOHOMHUKH U JAPYTHX
MPEMETOB, CBSI3aHHBIE C UCCJICOBAHUEM XaPAKTEPUCTUK MPOIIECCOB;
UHTEPNPETUPOBATH MOJTYUCHHBIE PE3YJIbTATHI

B noBcegHeBHOM KU3HU M NIPU U3YYEHUH JPYIrUX YUeOHBIX MPeIMETOB:
peniaTh NpUKJIaIHbIe 3aa49 U3 OMOIOTHH, PU3HKUA, XUMHUHU, SKOHOMHUKH U JIPYTHX
MPEIMETOB, CBSI3aHHBIC C UCCIIEOBAHMEM XapAKTEPUCTUK MPOLIECCOB;
UHTEPNPETUPOBATH MOJTYUCHHBIE PE3YJIbTATHI

OO0yyaromuiics MOJy4uT BO3MOKHOCTh HAYYUTHCS:

CBOOOJHO BJIAJIETh CTAHAAPTHBIM ammapaToM MaTEMaTUYECKOTO aHaiu3a s
BBIYMCIICHUS TPOU3BOAHBIX (PYHKIIUU OJJHOM MTEPEMEHHOMT;

CBOOOJHO MPUMEHSATH amnmapaT MaTeMaTH4YeCKOro aHajau3a JJisi HCCIeI0BaHUs
GyHKIUI U TOCTPOCHUS TPaUKOB, B TOM UHCJIE UCCIICIOBAHUS HA BBITYKJIOCTD;
OTIEpPUPOBAThH MOHATHUEM MEPBOOOPA3ZHON (QYHKIIMU IJI PELICHUS 3a]1a4;

OBJIAJICTh OCHOBHBIMHU CBeleHHsIMU 00 uHTerpaine HeroTtona—JleiiOHuna u ero
MPOCTEUIITNX TPUMEHEHHUSIX;

ONIEPUPOBATH B CTAaHJAAPTHBIX CUTYAILUSAX MTPOU3BOJHBIMH BBICHINX MOPSJIKOB;
yMETbh MPUMEHSTD MPU PEIICHUHU 3a/1a4 CBOMCTBA HEMPEPHIBHBIX (hYYHKITUI;

yYMETh IIPUMEHSATH IPU PELIEHUH 33/1a4 Teopembl Beneprpacca;

yMETh BBITIOITHATHh NMPHUOJMKCHHBIC BBIYMCICHUS (METOIbI PEIICHUS ypaBHCHHH,
BBIYUCJICHUS ONPEACICHHOTO HHTErpaa);

YMETh NPUMEHSTHh MNPUIOKEHUE ITPOM3BOAHON W OMNPEACICHHOrO HMHTErpaiga K
PEIICHUIO 33/1a4 €CTECTBO3HAHUS,

BJIAJIETh MOHSATUSIMU BTOPAsi MPOU3BOAHAS, BBEITYKIOCTh rpaduka QyHKIIUU U YMETh
HCcCieI0BaTh (PYHKIIMIO HA BBITYKJIOCTh

YpaBHeHMs U HEPABEHCTBA

Ooyuarwwuiica nayuumcsa:

CBOOOJHO OIEPUPOBATH MOHATUSAMH: YpPaBHEHHUE, HEPABEHCTBO, PAaBHOCUJIbHBIC
YPaBHEHUSI M HEPABEHCTBA, YPABHEHHE, SBISIOLIEECS CIEICTBHEM IPYroro
YpPaBHEHUS, YpPaBHEHMs, pAaBHOCHUJIBHbIE HAa MHOXECTBE, PaBHOCHJIbHbBIE
npeoOpa3oBaHus ypaBHEHUM;

peliath palnudoOHAlbHbIE, MOKa3aTeNbHbIE M JOrapu@MUUYECKUE YpaBHEHHUS U
HEPaBEHCTBA, UPPALMOHAIbHBIE U TPUTOHOMETPUUECKUE YPABHEHHUS, UX CHCTEMBI,
B TOM YHCJIE€ HEKOTOPbIE YpaBHEHUS 3-i1 U 4-i1 cTeneHel;

IIPUMEHATH TeOpeMY be3y K pereHnio ypaBHeHUH;

OpUMEHSTh TeopeMy Buera st peiieHuss HEKOTOPBIX YpaBHEHUM CTENEHU BBIIIE
BTOpOW;

JIOKa3bIBAaTh HECIIOKHbIE HEPABEHCTBA,;

pelmaTh TEKCTOBBIE 3a/1a4M C MOMOILBI) COCTABJIEHUS YPABHEHUW, U HEPABEHCTB,
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UHTEPIPETUPYSI PE3YJIbTaT C YYETOM OIPAaHUUYEHUN YCIIOBUS 33a4H;

M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTHM MHOKECTBA PEIICHUA YpaBHEHUH WU
HEPABEHCTB C JBYMsI IEPEMEHHBIMH U UX CHCTEM.

HaxoJIUTh NPUOIMKEHHBbIE PpELIEHUS YPAaBHEHUW M WX CHUCTEM, HCIOJIb3Ys
rpaduyeckuit METOx;

pemath ypaBHEHHs, HEPABEHCTBA M CHCTEMbl C NPUMEHEHHEM rpapuuecKux
Mpe/ICTaBICHUI, CBOMCTB (PYHKIIMIA, TPOU3BOTHOM.

COCTABJISITh U PEIIATh YPABHEHMS, HEPABEHCTBA, UX CHCTEMBI IIPU PEIICHUN 3a1a4
JAPYTUX y4eOHBIX IPEIMETOB;

COCTABJISITh YPABHEHUE, HEPABEHCTBO WJIM UX CHUCTEMY, ONHCBHIBAIOIINE PEAIBHYIO
CUTYAILMIO WIH IIPUKIAJAHYIO 3a1a4y, HHTEPIPETUPOBATH NIOJIyYCHHBIE PE3YJILTATHI;
UCIIOJIB30BaTh IPOTPAMMHBIE CPEIACTBA INPHU PELICHHH OTIEIBHBIX KJIACCOB
YPABHEHUU U HEPABEHCTB

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTrUX MPEAMETOB:

COCTAaBIAATh U PELIATh YPABHEHUS, HEPABEHCTBA, UX CHUCTEMBI IIPU PEIICHUU 3aa4
JOpYruX y4eOHbIX MPEIMETOB;

BBINIOJIHATH OLEHKY IPaBIONOI00MS pe3yIbTaTOB, MOJYYaeMbIX MpPU PELICHUU
pPa3IMYHBIX YPaBHEHWM, HEPABEHCTB M HMX CUCTEM NIPU PEUICHUH 33134 JIPYTUX
y4eOHBIX MPEIMETOB;

COCTAaBIJAATh M pEIIATh YPaBHEHUS M HEPABEHCTBA C IapaMeTpaMy IPU PELICHUU
3aJ1a4 JpyruX y4eOHbIX MIPEIMETOB;

COCTaBJIATh YPABHCHUE, HEPABEHCTBO WJIM MX CUCTEMY, OIMUCBHIBAIOIINE PEAIBHYIO
CUTYALMIO WIX IIPUKIIAIHYIO 337a4y, MHTEPIIPETUPOBATD ITOIyYEHHBIE PE3YIIbTaThI;
UCIIOB30BaTh IMPOTPAMMHBIE CPEACTBA IIPU PELICHUWM OTIEIBHBIX KJIAcCOB
YPaBHEHUW U HEPABEHCTB

Oobyuarouguiica noayuum 603MONCHOCHb HAYUUMbCA:

CBOOOJHO OIpEAeNATh TUI W BbIOMpPATh METOJA PEIICHHsS MOKa3aTeIbHbIX U
Jorapu(pMUUECKNX YpaBHEHU M HEPABEHCTB, MPPALMOHAIBHBIX YpPAaBHEHHN U
HEPABEHCTB, TPUTOHOMETPUUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;
CBOOOJIHO pelIaTh CUCTEMBbI JIMHEWHBIX YPaBHEHUI;

pelaTh OCHOBHBIE TUIIBI YPABHEHUI M HEPABEHCTB C MTAPAMETPAMU;

IIPUMEHSTH IIPU PEIICHUH 3a/1a4 HepaBeHCcTBa Ko — byHskoBckoro, beprymny;
UMETh MPEJICTABICHUE O HEPABEHCTBAX MEXKAY CPEIHUMH CTETIEHHBIMU

KoMmOuHaTopuka, BepOSITHOCTh U CTATUCTUKA, JIOTMKA U Teopusi rpados
Ooyuarowuiica nayyumes:

OmnepupoBaTh OCHOBHBIMHU OTNHUCATEIBLHBIMHU XapaKTEPUCTHKAMHU YHCIOBOTO HAbopa,
MOHSITUEM TeHEepabHas COBOKYITHOCTh M BHIOOPKOI U3 HEE;

OTIEpUPOBATh TOHATHSIMHU: YacTOTa M BEPOSATHOCTh COOBITHS, CymMMa |
IPOU3BEICHUE BEPOSTHOCTEH, BBIYUCISITH BEPOSTHOCTH COOBITUH Ha OCHOBE
MOJICYETa YK CIIa HCXOIOB,;

BJIQJICTh OCHOBHBIMHM IOHSATHUSMH KOMOWHATOPUKH W YMETh WX IMPUMEHATH IPH
pEeIIeHNY 3a/1a4;

MUMEThH MPEACTAaBICHUE 00 OCHOBAX TEOPUH BEPOSTHOCTEH;
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UMETh MPEJICTABICHUE O JUCKPETHBIX U HENPEPHIBHBIX CIy4YallHBIX BEIUYMHAX U
pacupenesneHusIX, O HE3aBUCUMOCTH CIIyYailHbIX BEJIMYHH;

MMETh MPEJCTABICHUE O MAaTEMaTUYECKOM OXUAAHUM U JUCHEPCUH CIy4YahHBIX
BEJINYMH;

MMETH MPEACTABICHUE O COBMECTHBIX PAaCHPEIECICHUSAX CIIyYailHbIX BETUYHH;
MOHUMATh CyTh 3aKOHa OOJIBIIMX YHCEN U BBIOOPOYHOTO METOJa H3MEPEHHUs
BEPOSATHOCTEN;

UMETh NPEJICTaBICHUE O HOPMAJIBHOM PpAaCIpeneieHUH M IMpUMEpax HOPMAaJIbHO
pacnpeeIEHHbIX CIIy4ailiHbIX BEJTUYNH;

UMETh MPEACTABICHUE O KOPPEISILIMU CIyYailHbIX BEJIMYMH.

BBIUMCIISTH UM OLIEHUBATh BEPOSTHOCTU COOBITHI B pEaJIbHOM KU3HU;

BbIOMpaTh METO/IbI MOAXOASILEr0 IPEICTaBICHNs U 00pabOTKU JaHHBIX

B noBceqHeBHOM KU3HH M IIPH U3YYEHHHU APYTHUX NPEIMETOB:

BBIYMCIISTH WM OLIEHUBATh BEPOSITHOCTH COOBITUI B PEANIbHON KU3HH;
Oodyuarowguiica noayuum 603MONCHOCHb HAYUUMbCA:

MMETh MPEACTABICHUE O BBIOOPOUYHOM KO3(DPUIIMEHTE KOPPEISIUUU U JTHUHEHHOU
perpeccuy;

MMETH MPEACTABICHHUE O CBA3U IMIUPHUECKUX U TEOPETUUECKHUX PacIpe/IeICHUN;
MMETH MPEACTABICHUE O KOJUPOBAHUH, TBOMYHON 3aIMCH, TBOUYHOM JIEPEBE;
BJIaJIETh OCHOBHBIMH MOHATHSIMU Teopuu rpados (rpad, BepiirHa, pedpo, CTEneHb
BEPILUHBL, MYTh B rpade) U yMeTh NPUMEHATh UX MIPHU PELICHNUN 33]1aY;

UMETH IIPEJICTABIICHHUE O IEPEBbIX U YMETh IPUMEHATH IIPHU PELICHUM 33/1a4;
BJIAJIETh IOHATHEM CBSI3HOCTb M YMETh NPHUMEHATH KOMIIOHEHTBI CBSI3HOCTH NpHU
pELICHUH 3a/1ay;

YMETh OCYIIECTBIIATH MYTH 10 pedpam, 00X0/ 16l pedep u BepinH rpada;

BJIa/IETh NOHATHSIMYU KOHEYHBIE U CYETHBIE MHOKECTBA U YMETh UX NIPUMEHSATH IIPU
pelIeHn! 3a1a4;

YMETh MPUMEHATh METO/I MATEMAaTHUYE€CKOW NHTyKUINUU

TexcToBbIE 3a124N

Ooyuarwuiica nayuumcs:

Pemrars pasHble 3a/1a4n MOBBIIIEHHOW TPYIHOCTH;

aHAJIM3UPOBATh YCIOBHE 3a7aul, BEIOMPATh ONTUMAJIbHBIA METOJT PEIICHUS 3a/1a4H,
paccMmaTpuBasi pa3inuHbIE METO/IbI;

CTPOUTH MOJENb PEIICHUS 33Ja4M, IPOBOJIUTH JOKA3aTEIbHBIE PACCYKICHUS MPHU
pelIeHNUH 3a7a4H;

pemarh 3ama4u, Tpedyromue nepedopa BapHaHTOB, MPOBEPKU YCIOBHM, BHIOOpA
ONTUMAJILHOTO PE3yJIbTaTa;

aHaJM3UPOBATh U UHTEPIPETUPOBATH MOJYUEHHBIE PEUICHUS B KOHTEKCTE YCIOBUS
3a/1a4M, BRIOUPAThH pElIeHUs, HE MPOTUBOPEYAIUE KOHTEKCTY;

NEepPEeBOJUTh MPHU pEHICHUU 3aadyu UHGOpPMaAlUI0 U3 OJHOM (OpMBI 3amucH B
JPYTYI0, UCTIOJB3YsI MPU HEOOXOAUMOCTH CXEMbI, TaOJIUIIbI, TpaUKU, TUarpaMMBl.
B noBceHeBHOM KU3HH M NIPH U3YyYeHHHU APYTHUX NMPeIMETOB:

penaTh NpakTUYEeCKUE 3aja4M U 33/1a4d U3 IPYTUX MPEIMETOB

15



OO0y4aromuiics MOJy4YuT BO3MOKHOCTh HAYYUTHCS:

YMeTh peniath pa3Hble 3a/1au MOBBIIIEHHON TPYIHOCTH;

YMETh aHAIM3UPOBATh YCIOBHE 33/1a4d, BEIOUPATh ONTUMAIIBHBIA METOJI PEIICHUS
3a/1a4u, paccMaTpuBasi pa3InuHbIE METObI,

YMETh CTPOUTH MOJEJb PELICHHUS 3a]]a4H, IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS
MIpU PEIICHUU 3a/1a4H;

BJIaJICTh METOJIAMH PEIICHUS 3a/1ad, TpeOYyoIuxX nepedopa BapuaHTOB, MPOBEPKU
yCJIOBUI, BEIOOpA ONITUMAJIBHOTO PE3YJIbTaTa.

HcTopusi u MeTOABI B MATEMATHKH
OO0yuaromuiicsi HAyYUTCH:

NmeTs mpeacTaBieHUE O BKJIaJE BBIIAIOIIUXCSA MATEMATUKOB B PA3BUTUU HAYKH:
MMOHKUMATh POJIb MaTEeMaTUKU B pa3BuTuu Poccuu;

HCIIOJB30BaTh OCHOBHBIE METOJIbI JI0KA3aTeNIbCTBA, MPOBOJUTH JOKa3aTEIhCTBA U
BBITIOJIHATH OMPOBEPKEHUS;

MIPUMEHSTh OCHOBHBIE METO/IbI PEIICHUS] MATEMAaTHUECKUX 3a]1ay4;

Ha OCHOBE MAaTeMaTHYECKHX 3aKOHOMEPHOCTEM B MPUPOJIEC XapaKTepU30BaTh
KpPacoTy U COBEPIIEHCTBO OKPYKAIOIIETO MUPa U MPOU3BEICHUIN UCKYCCTBA;
NPUMEHATh  MOPOCTEHINMEe  TPOTPpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI P PEIICHUH MAaTEMAaTUYECKUX 3a]1a4;
MOJIb30BAThCSA MPUKIAIHBIMU IPOrpaMMaMd M NPOrPaMMaMH  CHMBOJIBHBIX
BBIYHMCIICHUN TSI HCCIICIOBAHUSI MaTEeMAaTUYECKNX 0OBEKTOB

OO0yuaronuiicsi NOJYYUT BO3MOKHOCTh HAYYUTHCS:

[IpuMeHsATh MaTEeMaTUYECKUE 3HAHUA K HCCIEIOBAHUIO OKPYXAIOIIETO0 MHpa
(MonenupoBaHue PU3NYECKUX TIPOIIECCOB, 3a]]aYN SKOHOMUKH ).

I'eomerpus

Ooyuarwwuiica nayuumcs:

Brnagets reoMeTpuYecKUMHU TIOHATHSIMH TPU PEIICHWH 3a7ad W TPOBEICHUU
MaTeMaTHYECKUX PaCCYKICHUMN;

CaMOCTOATENIbHO  (DOPMYJIUPOBATh  OMPENCICHUS TCOMETPUYCCKUX  (UTYp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAX M MpPHU3HAKAX T'€OMETPHUCCKUX (DUTYp H
00OCHOBBIBATh WJIM OIpOBEpraTh HX, 0000IaTh WIK KOHKPETU3UPOBATH
pe3yibTaThl Ha HOBBIX Kjaccax GUTyp, MPOBOJUTH B HECIOXKHBIX CIIydasx
Kiaccuukanuo GUryp mo pa3aTuaHbIM OCHOBAHUSIM;

UCCIEOBAaTh  YEPTeXKM,  BKIOYas ~ KoMOuHammu  Quryp,  W3BIEKaTh,
WHTEPIPETUPOBATh W TMpeoOpa3oBbIBaTh HH(OpPMAIMIO, TMPEACTABICHHYIO Ha
YepTekKax;

pemaTh 3a7a4i reOMETPHUECKOTO COJCP)KaHMs, B TOM YHUCIIE B CHTYalUsX, KOT/a
ANTOPHUTM PEIICHUS HE CICAYET SBHO W3 YCJIOBHS, BBIMOIHATH HEOOXOAMMBIC IS
pEIICHUS 3a/1a91

JIOTIOJTHUTENIbHBIE TTOCTPOCHMUSI, UCCIIEI0BATh BO3MOKHOCTh IPUMEHEHUSI TEOPEM U
dbopMy s pellieHus 3a1ay;
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yMETb (POPMYIMPOBATh U JOKA3bIBATh FTEOMETPUUECKUE YTBEP)KICHUS;

BJIQJIETh TMOHATUSAMH CTEPEOMETPUU: TMpU3Ma, NapajUIeNenunesl, HPaMUJa,
TETPAdP;

MMETh NPEJICTABICHUs 00 aKCHMOMaX CTEPEOMETPUU U CIEJICTBHUIX U3 HUX U YMETh
MIPUMEHSTH UX MIPU PELICHUH 3a/1a4;

YMETb CTPOUTH CEYEHHSI MHOTOTPAHHUKOB C UCIIOIb30BaHUEM PAa3IMYHBIX METOOB,
B TOM YUCJIE U METO/A CIIENIOB;

UMETh TPEACTABICHUE O CKPEIIMBAIOIIUXCS MPSAMBIX B IPOCTPAHCTBE U YMETh
HaXOJMTb yroJl U PaCCTOSIHUE MEXKY HUMU;

IPUMEHATh TEOPEMBI O MAPAJJIEIIBHOCTH NPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE
IPU PEILLICHUY 3a7ay;

YMETb IPUMEHSTH MMapaIJIEIIbHOE IPOEKTUPOBAHUE Il N300pakeHus Guryp;
YMETB IPUMEHSTD IEPIIEHAMKYIISIPHOCTH MPSMOM U INTIOCKOCTH IIPU PEILICHUH 3aa4;
BJIJIETh MOHATUSMH OPTOTOHAJILHOE MPOEKTUPOBAHUE, HAKIIOHHBIE U UX MPOEKIUH,
YMETh MIPUMEHSATH TEOPEMY O TPEX MEPIEHIUKYIAPAX PU PELICHUH 33/1a4;
BIIQJIETh TOHATUSAMH PACCTOSHUE MEXIy (Urypamu B MOPOCTPAHCTBE, OOIIMI
NEPHEHANKYJISIP ABYX CKPEUIMBAIOMIMXCA MPSAMBIX U YMETh NPUMEHATh UX NpU
pELIeHUH 3a/1a4;

BJIQJIETh MMOHATUEM YTOJl MEXKY IPSIMOM U TIIIOCKOCTBIO U YMETh IPUMEHSITh €r0 MpU
pELIeHUH 3a/a4;

BIAJACTh MOHATHSAMM  JBYTPaHHBIA  yIroji, YroJl  MEXIy IUIOCKOCTSIMU,
NEPIEHINKYJIAPHBIE INIOCKOCTH U YMETh IIPUMEHATH UX IIPU PELICHUH 3a/1a4;
BJIAJECTh IOHATUSAMU MNpU3Ma, [apaUlelenunes]; W IMPUMEHATh CBOMCTBA
napaJijiesIenuIe1a py peeHnH 3a/1ay;

BJIQJCTh INOHATHEM IPSAMOYTOJIBHBIM IapajuleJenuIe]] U MPUMEHATh €ro Ipu
pEeLIeHUH 3a/1a4;

BJIA/IETh MOHATUSAMU NUPAMUAA, BUbI TUPaAMUJ, FJIEMEHTHI IPABUIIBHON TUPAMHUIBI
M YMETh PUMEHATh UX NPH PELICHUH 33/a4;

MMETH MPEACTABJICHUE O TeopeMe Diliiepa, MPaBUIIbHBIX MHOTOTPAHHUKAX;

BJIa/IETh NOHSITHEM IUIOUIAJAN OBEPXHOCTEH MHOTOTPAHHUKOB U YMETh PUMEHSTh
€ro npu pelIeHUH 3a1a4;

BJIQ/IETh NOHATUSAMU TeJla BpauleHus (LMIMHAP, KOHYC, map U cdepa), uX CeUeHHUs
U YMETh PUMEHSATh UX NP PEUICHUH 33/1a4;

BJIAJIETh MOHATHIMU KacaTeJbHbIE NPSIMbIE U IUIOCKOCTH U YMETh MPUMEHSTH €T0
IIPU PELIEHUY 33]1a4;

MMETh NPEJICTaBICHUS O BIIMCAHHBIX U OMMCAHHBIX chepax U yMETh MPUMEHSITh X
IIPY PELLICHNUH 33/1a4;

BJIaJI€Th MOHATHAMH 00BEM, 00bEMbI MHOTOTPAaHHUKOB, TEJI BPAIlEHUS U IPUMEHSTh
UX MPY PEILIECHUH 33/1a4;

UMETh MPEJCTABICHUE O pa3BepTKe LUUIMHApPA U KOHYyca, TUIOAAN MOBEPXHOCTH
UWIMHAPA U KOHYCa, YMETh IPUMEHSTh UX MPU PEIICHUU 3aa4;

UMETh MPEACTABICHUE O TUIOIAAN CPEPbl U YMETh MPUMEHSTh €r0 MPU PEIICHUU
3ajady;

YMETb pellaTh 33ja4d Ha KOMOMHALMU MHOTOTPAaHHUKOB U TEJI BPAIICHHUS;
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UMETh MpeACTaBIeHHEe O MOJ00UH B MPOCTPAHCTBE U YMETh peliaTh 3aJladyd Ha
OTHOIIIEHUE 00HEMOB | TUIONIAICH TOBEPXHOCTEH TTOOOHBIX (DUTYD.

B noBceaqHeBHOI dKM3HU M IPU U3YyYEHUH IPYTUX MPEIMETOB:

COCTABJIATh C UCIIOJIb30BAHUEM CBOMCTB I€OMETPUUYECKUX (DUTYP MaTEMATHUUYECKUE
MOJIEIU JUIsl PEIICHUs] 3a7ad MPAKTUYECKOrOo XapakTepa U 3aJad U3 CMEXHBIX
JTUCLUIUINH, UCCIIEIOBATH MOJYYEHHBIE MOJICIN U HHTEPHPETUPOBATH PE3YIbTAT
Ooyuarowuiica noayyum 603MOHCHOCMb HAYYUMBCA:

UMETH MPEICTABICHUE 00 aKCHOMATHYECKOM METO/IE;

BJQJICTh IOHSATHEM TE€OMETPUUYECKHE MEeCTa TOYEK B TNPOCTPAHCTBE M YMETh
OPUMEHSTh UX JUUISl pEIICHU 3a/1a4;

yMETh MPUMEHATH JJI PEIICHUs 3aJa4 CBOMCTBA MJIOCKUX U JIBYTPaHHBIX YIJIOB,
TPEXTPAHHOTO yTJjia, TEOPEMbI KOCUHYCOB M CHHYCOB JJIsl TPEXTPAHHOTO yTJIa;
BJIQJICTh MOHSATHUEM MEPHEHANKYISIPHOE CEUCHUE MPU3MbI U YMETh IPUMEHSTH €T
MIPU PEILICHUH 33]1aY;

HMMETh NPEICTaBICHUE O ABONCTBEHHOCTH MPABUIBLHBIX MHOTOIPaHHUKOB;

BJIQJICTh MOHATUSAMM L[EHTPAJIbHOE U MapaJlJIeIbHOE MPOSKTUPOBAHUE U MPUMEHSITh
UX TIPU IOCTPOCHUM CEUCHUN MHOTOTPAHHUKOB METOJIOM IIPOECKIIUIA;

MMETh TPEACTaBICHUE O pa3BEpPTKE MHOTOTPAHHMKA M KpaTdailleM IyTH Ha
MMOBEPXHOCTU MHOTOTPaHHUKA;

MMETh NPEICTaBICHNE O KOHUYECKUX CCUCHUSX;

UMETh MPEACTABICHHE O Kacaromuxcs chepax M KOMOWHAIIMU TeJ BpPAILCHUS U
yMETh IPUMEHSThH UX TIPU PEIICHUU 3a]1aY;

IPUMEHSTH TIPU PEIICHUH 3a7a4 (POPMYITy pacCTOSHUS OT TOYKH JI0 IJIOCKOCTH;
BJIQJICTh PA3HBIMH CIIOCOOAMU 3aIaHUS IPSIMOI YpaBHEHHUSIMU U YMETh MPUMEHSTh
Y PEIICHUH 3a/1a4;

NPUMEHSTh TPU PEIICHUH 3a/1ad M JI0Ka3aTelIbCTBE TEOPEM BEKTOPHBIH METOJ U
METO/] KOOPJUHAT;

MMETh TpeACTaBliecHHEe 00 akcuoMax o0bema, MPUMEHSTh (HOpPMYJbl 00HEMOB
MPSIMOYTOJILHOTO TapajuieNienuneaa, NpU3Mbl U MOUPAMUIbLI, TETpadjapa Mpu
pelIeHnH 3a/1ay4;

MIPUMEHSTh TEOPEMBI 00 OTHOIICHUSX OOBEMOB MPU PELICHUM 33]1aY;

MPUMEHSTh UHTETpal JJis BBIUUCICHUS 00ObEMOB M MTOBEPXHOCTEH TeN BpalleHUs,
BBIYMCIICHUS TJIOIAU C(hepruiecKoro nosica u oobema IapoBOro Ciosi;

MMETh MPEACTABICHUE O JABUKEHUSIX B MPOCTPAHCTBE: MapajuieIbHOM IEPEHOCE,
CUMMETPUM OTHOCUTEIBHO IIJIOCKOCTH, UEHTPAIbHOW CUMMETPUH, MOBOPOTE
OTHOCHUTEJIHLHO MPSMOM, BAHTOBOM CHUMMETPHUH, YMETh MPUMEHATDH UX MPHU PEIICHUN
3azay;

HMMETh NPEICTaBICHUE O TUIOIIAd OPTOTOHAIBHON MPOEKIINH;

MMETh TPEJCTaBICHUE O TPEXTPAaHHOM M MHOTOTPAHHOM YIJIE W TPHUMEHSTH
CBOMCTBA IJTIOCKUX YIJIOB MHOTOTPAHHOTO YTJjia IIPHU PEIICHUH 3a/1a4;

UMETh IIPEACTaBICHUS O TpeoOpa3oBaHUU MOI00H S, TOMOTETUU U YMETh MPUMEHSITh
WX TPU PEIICHUH 3a]1a4;

YMETh PeIlIaTh 3a/1a4u Ha TUIOCKOCTH METO/IAMH CTEPEOMETPHH;

yMETh NPUMEHSATH (HOPMYJIbl 0ObEMOB MPHU PEIICHUH 3a/1a4
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BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE
Ooyuarowuiica nayuumcs:
Brnanets NOHATHUAMU BEKTOPHI U UX KOOPAUHATHI,
YMETh BBIMOJIHITH ONEPAIIMU HAJl BEKTOPAMU;
HCTIOJIb30BaTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB MIPU PEIICHUU 3a/1a4;
MPUMEHATh ypaBHEHUE IUIOCKOCTH, (OPMYIY pACCTOSHHUS MEXAY TOYKAMH,
ypaBHeHHUE chepbl IPU PEIICHUH 3a]1a4;
IPUMEHSTh BEKTOPHI U METOJ KOOPJAUHAT B IPOCTPAHCTBE IIPU PEIICHUU 3a]1a4
Ooyuarowuiica noayuum 603MOHCHOCMb HAYUUMBCA:
HAXOJUTh 00bEM MapajuieJienunea u TeTpaspa, 3aJaHHbIX KOOPAUHATAMU CBOUX
BEPLINH;
3a/1aBaTh MPAMYIO B IPOCTPAHCTBE;
HaXOJUTh PACCTOSTHUE OT TOUKH JO IUIOCKOCTH B CUCTEME KOOPUHAT;
HaXOJUTh PACCTOSHHE MEXKIY CKPEHIMBAIOIIUMUCS TPSMBIMHU, 3aJlaHHBIMH B
CHUCTEME KOOpAUHAT
Oo0mas xapakrepucruka kypca mareMatuku 10-11 ¢ yriry0seHHbIM
U3yYeHHEM MATEMATUKH

[Ipy u3yueHun Kypca MaTeMaTUKU Ha YIJIyOJIGHHOM YpPOBHE MPOJOJDKAIOTCA U
MOJy4YaroT Pa3BUTHE COJICPKATENBHBIC JUHHMU: «AJiredpa», «DyHKIUWY,
«eomeTpuss», «IJJIeMEeHTbI KOMOMHATOPHKH, TEOPHMH BePOSATHOCTEH,
CTATUCTUKH W JIOTMKW», BBoAauTca JuHuA «Havana wmareMmaTH4eckoro
a”HaamM3a». B paMKkax yka3aHHBIX COJEPKATEIbHBIX JUHUN PEIIAIOTCS CJIEAYIOIINE
3aa4H:
CUCTEMATH3allsl CBEJCHUM O YHCIIAaX; HW3YYEHHE HOBBIX BHUJOB YHMCIOBBIX
BBIDOKEHUI U (QOPMYJ; COBEPIICHCTBOBAHUE MPAKTHUYECKHMX HABBIKOB U
BBIYUCITUTEIBHON KYJBTYPBHI, paciipeHue u COBEpPIICHCTBOBAHNUE
anreOpanueckoro anmapara, CHOpPMHUPOBAHHOIO B OCHOBHOM IIIKOJIE, U €rO
MPUMEHEHUE K PEIICHUI0 MaTeMaTUYECKUX U HEMaTEMaTUUECKUX 3a/1ay;
paciIMpeHre U CUCTeMaTH3alus 001X CBEACHUN O PYHKIIUSIX, TOMOJHEHUE KIacca
M3y4daeMbIX PYHKIHH, WILTIOCTpAIUs IUPOTHI TPUMEHEHUS (DYHKIUN 1711 OTHCaHUs
Y M3YUYCHHUS peaIbHBIX 3aBUCUMOCTEM;
pa3BUTHE TPEACTABICHUNU O BEPOSTHOCTHO-CTATUCTHUUYECKUX 3aKOHOMEPHOCTSX B
OKpY>KalollleM MUPE, COBEPILICHCTBOBAHUE MHTEIJIEKTYAJbHBIX U PEUEBBIX YMEHUMN
MyTeM O0OTaIEHUsI MAaTEeMAaTUYECKOTO SI3bIKA, PA3BUTHUS JJOTUIECKOTO MBIIIIICHHUS;
3HAKOMCTBO C OCHOBHBIMH HJIESIMU U METOJIaMH MAaTEMAaTUYE€CKOTO aHAJIN3a.

Auredpa HameneHa Ha (OPMHPOBAHME MATEeMAaTHYECKOTO ammapara s
pelIeHus 3a/iad U3 MaTeMaTUKH, CMEXHBIX IPEAMETOB, OKPYKAIOIIEH peaIbHOCTH.
S3b1k anreOphl MOTYEPKUBACT 3HAUCHUE MATEMATUKU KaK S3bIKA JJISI TOCTPOCHUS
MaTeMaTUYECKUX MOJEJICH, MPOIEeCcCOB W SIBJICHWM peanbHOro Mupa. OgHoN u3
OCHOBHBIX 3a/lady M3y4YeHUs aireOpbl SBISETCS pPa3BUTHE aJITOPUTMHUUECKOTO
MBIIIUICHUSI, HEOOXOAUMOI0, B YaCTHOCTH, JJISI OCBOCHHS Kypca HMH(OPMATHKHU;
OBJIAJICHUE  HaBbIKAMU  JEAYKTUBHBIX  paccyxnaenuil.  IIpeoOpa3oBanue
CUMBOJIMYECKUX (OpPM BHOCUT CBOM crenuduueckuii BKjIaag B pa3BUTHE
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BOOOpaXEHMS, CIOCOOHOCTEM K MaTeMaTHUYeCKOMY TBOpUeCTBY. JIpyroi BakHOM
3amauell M3y4YCHHUS alreOpbl SBISETCS MOJYYCHHE INMKOJbHUKAMH KOHKPETHBIX
3HaHWN 0 (YHKIMSIX KaK BaXHEHIIEH MaTeMaTHWYeCKOW MOJENH JJIS ONMHMCAHHS U
HCCJIEIOBaHMS PA3HOOOPA3HBIX MPOLECCOB (PaBHOMEPHBIX, PaBHOYCKOPEHHBIX,
OKCIIOHCHIIUATLHBIX, MEPUOAUUECKUX W Jp.), M1 (POPMUPOBAHUS Y yUAIIUXCS
MPEJICTABICHUI O POJIM MAaTEMATUKU B PA3BUTUU LUBUIIA3ALNHU U KYJIBTYPHL.

I'eomerpuss — OJAMH U3 BAXHEWIINX KOMIIOHEHTOB MAaTEMAaTHYECKOIO
oOpa3zoBaHusi, HeoOXoauMmas [UJIsi TNPUOOPETEHHS KOHKPETHBIX 3HAHUUA O
IPOCTPAaHCTBE M TMPAKTHUYECKH 3HAYMMBIX YMEHHH, (HOpPMUPOBAHMS SI3bIKA
ONMHCcaHusi OOBEKTOB OKPYXKAIOIIET0 MHpA, JJIS Pa3BUTHS MPOCTPAHCTBEHHOTO
BOOOpaKeHUS M MHTYULIUHU, MATEMAaTUYECKOW KYyJNbTYpbl, I ACTETHYECKOTO
BOCIIUTaHUsI oOOyuwaromuxcsi. M3ydeHue reoMeTpud BHOCUT BKIJIAJl B pa3BUTHE
JIOTUYECKOTO MBIIIUICHUSI, B JOPMUPOBAHUE MMOHATUS JIOKA3ATEIIbCTBA.

JJIeMeHThI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHA U TEOPUU BEPOSITHOCTEH
CTAHOBATCSI ~ O0s3aTEIbHBIM  KOMIIOHEHTOM  IIKOJIBHOTO  0oOpa3oBaHus,
YCHJIMBAIOIIMM €r0 IPHUKIAJHOE U IPAKTUYECKOE 3HAYEHHE. DTOT MaTepHhall
HEO00XO0IUM, MPEKE BCETO, ISl GOpMUPOBaHUS PYHKIIMOHAIBHOW TPaMOTHOCTH
— YMEHUM BOCHPUHUMATh U AHAIM3UPOBATH HH(POPMAIUIO, MPEICTABICHHYIO B
pa3IuuHbIX (PopMax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTUX peajbHbIX
3aBUCHUMOCTEHN, NPOU3BOJIUTH MNPOCTEUIINE BEPOSTHOCTHBIE pacdeTsl. M3ydeHue
OCHOB KOMOHMHATOPUKH TMO3BOJIUT OOYYAIOIIUMCSI OCYIIECTBIISITh PACCMOTPEHUE
Cily4yaeB, Imepebop M MOJCYET YHCJIa BapUAHTOB, B TOM YHUCJIE B MPOCTEUIINX
NPUKIAAHbIX 3afadax. [Ipy W3ydYeHMHM CTaTUCTUKM W TEOPUU BEPOATHOCTEU
o0oraimarmTcsi MPEJCTaBICHUS O COBPEMEHHOM KapTHUHE MHUpa M METOJaxX €ro
uccienoBanus, GOpPMHUPYETCS TMOHUMAHWE POJIM CTATUCTUKU KaK HCTOYHHMKA
COIMAJIBHO 3HAYUMOW MH(OpPMAIIUU, U 3aKJIAJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIIJICHUS

TpeOyembie pe3ysibTaThl 00y4YeHHsI
o ajiredpe ¥ HAYAJIAM MATEMATHYECKOT0 AHAJIU3A

Yucsa v BbIpaKeHUs

YMETh:

* BBITIOJIHATH apu(PMEeTHUECKUE JEHCTBUS, COYETasl YCTHBIE U MMMCHMEHHBIC PUEMBI,
MPUMEHSIST BBIYUCIIUTEIFHBIE YCTPOMCTBA; HAXOAUTh 3HAYEHUSI KOPHS HATypaJbHOM
CTETICHU, CTETECHW C pallMOHAIBHBIM IOKa3aTeleM, Jiorapudma, HCIONb3ys ..MpU
HEOOXOJMMOCTH  BBIUUCIUTEIBHBIC YCTPOMCTBA; TOJB30BATHCS  OIEHKOW W
MPUKUIKON TIPY MPAKTHUECKUX pacyeTax;

* TIPOBOJIUTH MO M3BECTHBHIM (hOpMyJaM W TpaBHIIaM TIPeoOpa3oBaHus OYKBEHHBIX
BBIPKCHUA, BKJTFOYAFOTIIAX CTCTICHH, pagvKaIbI, JorapupMbl "
TPUTOHOMETPHUCCKHUE PYHKITUH;

* BBIYUCIISTH 3HAYCHUS YHCIOBBIX W OYKBEHHBIX BBIPOKCHHUM, OCYIICCTBIISS
HE0OXOMMBbIE MTOICTAHOBKHU U PE0Opa30BaHus;

BBITIOJIHATH JICHCTBUS C KOMIUIEKCHBIMHM YHUCJIAMH, MOJIb30BATHCS T€OMETPUUECKOM
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WHTEPIIPETAlNEN KOMIUIEKCHBIX 4YHCEN, B MPOCTEUIIMX CIIy4dasX HaXOAUTh
KOMIUIEKCHBIE KOPHU YPAaBHEHUH C IEHCTBUTEIBHBIME KO3 puiimenramMmu
UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKON JEATEIbHOCTH U
IMOBCEIHEBHOM KU3HU JUIA

* MPAaKTUYECKUX PACYETOB MO PopMyJiam, BKITt0Uas GOpMyIIbl, COJIEpKalie CTETICHH,
panukanel, JjorapudMbl W TpUTOHOMETpHUeckue (yHKIUH, oOpamasch Mpu
HEOOXOJUMOCTH K CHPAaBOYHBIM MaTepHaliaM M TNPUMEHSS MPOCTEUIINe
BBIYMCIIUTEIBHBIE YCTPOUCTBA.

DOyHKUMH U TPaPUKH

YMETh:

* OmpenensiTh 3HaueHHEe (YHKIMM IO 3HAYEHUIO apryMeHTa IMpH Pa3InyHBIX
crioco0ax 3aaHust QyHKIUU;

* CTPOUTH rpadMKu U3yUYECHHBIX PYHKIUH;

* ONKCHIBaTh MO Ipa@UKy U B MPOCTEHIIMX ciydasx no (opMmysie MOBEAEHUE U
CBOICTBA (DYHKIINH;

* HAXOJMTH 1O TpauKy PYyHKIMN HAMOOJIBIINE U HANMEHBIINE 3HAUCHHUS;

* pemarbh YpaBHEHMWS, MPOCTEHUIINE CHCTEMBl YPAaBHEHUM, HCIIOJIbB3Yysl CBOMCTBA
(GyHKUMN 1 UX rpaduKy;

* HUCCIIEIOBAaTh B MPOCTEHMIIMX Claydyasx (PYHKIMM HAa MOHOTOHHOCTb, HAaXOJWUTb
HanOOJIbIINE U HAUMEHBbIINE 3HaYeHUs (PYHKIMI, CTPOUTH Irpa)uKu MHOTOYJIEHOB U
OPOCTEUIIUX  PAMOHANBHBIX  (QYHKIMA ¢  HCHOJB30BaHMEM  armapara
MaTEeMaTHYECKOr0 aHalN3a; MCMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U yYMEHHsS B
IIPAKTUYECKOU IEATEIBHOCTH U TOBCEAHEBHOM KU3HU 1S

* OMMCAaHUS C MOMOIIBI0 (YHKUUH pa3IUYHbIX 3aBHCHUMOCTEH, MPEICTaBICHUS UX
rpaduyecku, HHTEpIIpeTaIiuu rpadrKoB.

JIeMEHThI MATEMATHYECKOI0 AHAJIM3A

YMETB:

* BBIYKCIIATHh IPOU3BOJIHBIE U TIEPBOOOPA3HBIEC JIEMEHTAPHBIX (PYHKUUN, HCTIOIb3YS
CIIPABOYHBIE MaTEPUAIIBI;

* BBIYUCJIATH B IPOCTEUIINX CITyYasiX MJIOMIAIU C UCIOJIb30BaHUEM MEPBOOOPA3HOI;
UCII0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUSI B IPAKTUYECKON JESITEIIbHOCTU U
MMOBCEIHEBHOM KU3HHU IS

* pElIeHUsA MNPUKIAIHBIX 33Ja4, B TOM YHCIE€ COLUATBbHO-DKOHOMHYECKUX H
GbU3MYEeCKUX, HAa BBIUYMCICHUE HAWMOONBIINX ¢ HAWNMEHBINX 3HAYCHUH, Ha
HaXO0XKJIEHUE CKOPOCTU U YCKOPEHHSI.

YpaBHeHMs U HEPABEHCTBA

YMETB:

* pemiaTh palUOHAIbHBIC, TOKAa3aTeNbHbIE M JIOTApU(DMHUUYECKUE YPAaBHECHUS U
HEPaBEHCTBA, IPOCTENIIINE UPPAMOHAIBHBIE U TPUTOHOMETPUUECKUE YPABHEHUS, UX
CUCTEMBI;

* COCTaBJIATh YPABHEHHS M HEPABEHCTBA 110 YCIIOBHIO 3a/1a4H;

* UCIOJIb30BaTh IpapuuecKuii MeToA AJis MPUOIMIKEHHOTO PEUICHUs] YpaBHEHUN U
HEPABEHCTB;

* n300paxaTh Ha KOOPJMHATHON IUIOCKOCTH MHOXECTBA PEIICHHM MPOCTEHIIMX
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YPaBHEHUM U UX CUCTEM.

WCITOJI30BaTh TIPUOOPETCHHBIE 3HAHUS U YMEHHUSI B IPAKTUUYECKON JCSITEIHHOCTH U
MMOBCEIHEBHOM KU3HHU IS

* IOCTPOEHUS U UCCIIEIOBAHUS IPOCTEUIIINX MATEMATUYECKUX MOJEIEH.
Kom0OuHaToOpHuka, BepOSITHOCTb U CTATHUCTUKA, JIOTUKA U Teopus rpagos

YMETB:

* pellath MPOCTEUIINE KOMOMHATOPHBIC 3aJja4yd METOJO0M Iiepedopa, a TakxKe C
HCIIOJIb30BaHUEM U3BECTHBIX (DOPMYIT;

* BBIYUCIISATH B MPOCTEUIIMX CIydasX BEPOSTHOCTH COOBITUH Ha OCHOBE IOJCYETa
YHCJIa UCXOJIO0B.

HCIIOJIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUYCCKON ACATEILHOCTU U
TMOBCETHEBHOM KU3HHU JJIs

* aHa/IM3a pEAIbHBIX YMCJIOBBIX JAHHBIX, IMPEJACTABICHHBIX B BHUJEC JUArpaMM,
rpauKoB;

* aHaIM3a UHPOPMAIIUU CTATUCTUUYECKOTO XapaKkTepa

TpeOyemble pe3yabTaThbl 00y4eHHUS 110 TeOMETPUU
JlonowcHbl 3Hamb.!

Muororpannuku. [Ipu3sma, ee ocHoBaHuUsI, OOKOBBIE pedpa, BbICOTa, OOKOBasI
noBepxHOCTh. IIpsiMass u  HakjnoHHas, mnpusma. llpaBunbHas  mpusMa.
[Mapamnenenunen. Kyo6.

[Mupamuga, ee ocHOBaHHEe, OOKOBBIE pedpa, BhICOTA, OOKOBasi MOBEPXHOCTb.
Tpeyronbnasg nupamuaa. [IpasunbHas nupamuga. Y ceyeHHas MUPAMUIA.

Cummetpuu B KyOe, mapaienenurnene, npusMe u nupamuiae. [lonarue o
CUMMETPUM B TPOCTpaHCTBE  (LlEHTpaJibHAs, OceBasi, 3epkanbHas). [Ipumepsr
CUMMETPHUH B OKPY>KAIOILLIEM MHPE.

Ceuenus ky0a, IpU3MBbI, MUPAMHUIBI.

[IpencraBienrie 0 MpPaBWIbHBIX MHOTOTPAHHHUKAX (TeTpal’ap, KyO, OKTadp,
JOACKadIp U UKOCAdIP).

Tena m noBepxHocTH BpamleHus. L{umuHOp M KOHyC. YCEUYeHHBI KOHYC.
OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTb, OOpazyromasi, pa3peprka. OceBbie
CEUCHHUS U CEUCHMS, TAPAIUICITIbHBIE OCHOBAHUIO.

[Tap u cdepa, ux cedyeHus, KacaTeslbHas MIOCKOCTh K cepe.

OO0bembl TeM W MIOMIAAU WX ToBepxHocTed. [lonstre 00 oObeme Tena.
OTtHomieHne 06beMOB MOJOOHBIX TET.

®opmynel  00beMa Ky0a, MPSMOYTOJIBHOTO MapajuieienuIiesia, MPU3MBI,
munHapa. dopmynel  o6bema TMpamMuAbl M KoHyca. DOpMynbl  TUIOMIAIH
MOBEPXHOCTEH IMIMH/IpA U KOHYyca. DopmMyIisl 00beMa mapa v miomaan chepsl.

Koopannatel 1 BEKTOpHI. JleKkapTOBBI KOOPAUHATHI B pOcTpaHcTBe. Dopmyna
pacCTOSIHUSI MEXy JBYMsI TOYKaMH. YpaBHEHHS cepbl U TuiockocTu. dopmyia
pPACCTOSIHUS OT TOYKH JI0 TIJIOCKOCTH.

Bekropel. Monynb Bektopa. PaBeHCTBO BeKTOpOB. CllOkKEHHE BEKTOPOB H
YMHOXEHHE BEKTOpa HA YHUCJIO. YTOJ MeXAy BekTopamu. KoopauHaTel BEKTOpA.
CkansipHoe IpOU3BEICHUE BEKTOPOB.
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Jonodcnovl ymems:

pacrmo3HaBaTh Ha 4YepTeXax M MOJENIX MPOCTPAHCTBEHHbIE (DOPMBL;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMU, H300PAKEHUSIMU;

aHAJIM3UPOBATh B IPOCTEHIINX CITy4dasX B3aMMHOE PacCIOI0KEeHNE 0ObEKTOB B
IIPOCTPAHCTBE;

n300pakaThb OCHOBHBIE MHOTOTPAHHUKH U KPYTJIBIE TEJIa; BHITOIHATH UEPTEIKU
10 YCJIOBHSIM 3a/1a4;

CTPOUTH NPOCTEHIIINE CEUEHUsI KyOa, IPU3MBI, TMPaMU/IbI;

pemaTh IVTAHUMETPUYECKHE W IPOCTEHIINE CTEPEOMETPUYECKUE 3aJaud Ha
HaXO0XJI€HUE T€OMETPUUYECKUX BEJIMYMH (IJIMH, YIJIOB, IUIOIAEH, 00bEMOB);

UCIIOJIB30BAaTh MIPU PEIICHUM CTEPEOMETPUYECKUX 3a]ad IUIAHUMETPUUYECKUE
(akThl U METO/IBI;

IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ PELICHUS 33/1a4;

BIAJICTh KOMIIETEHIUSMMU: y4eOHO-TI03HABATEIbHOM, LIEHHOCTHO-
OpUEHTAUMOHHOW,  pe(]JIeKCUBHON, KOMMYHUKATHBHOW,  HMH(POPMALMOHHOM,
COLMAIIBHO-TPYIOBOM.

CIIOCOOHBI UCIOJIB30BaTh MPUOOPETEHHBIE 3HAHMS U YMEHHUS B MPAKTHYECKOU
JEeSATEIbHOCTH U MOBCETHEBHOM KU3HU:

JUTSL UCCIIe10BaHUS (MOIETTMPOBAHMS ) HECIIOXKHBIX MPAKTUYECKUX CUTYyalMil Ha
OCHOBE M3YUYEHHBIX (POPMYII U CBOMCTB (hUTYD;

BBIUMCJICHUS] OOBEMOB U IUIOMIAAEH MOBEPXHOCTEM MPOCTPAHCTBEHHBIX TEI
IIPU PELIEHUH MPaKTUYECKUX 3aj]a4, UCIONIb3Ysl TP HEOOXOJUMOCTH CIPABOYHUKU
Y BBIYHCIIUTEIbHBIE YCTPOKUCTBA

COAEPKXAHUE YYEBHOI'O IIPEJIMETA
MATEMATHUKA
moayabs «AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»
10 KJIACC
Yray0aéHHblIi yPOBEHD

JlelicTBUTEIbHBIE Yncaa (12 yacos).

ITousitue neiicTBuTenbHOrO ynciaa. MHoxecTBa uncesl. CBoCcTBa AeHCTBUTEIbHBIX
YHCEeN

Meton marematmueckoil uHayknuu. IlepectanoBku. Pasmemenus. CoueTtaHusl.
Jloka3zaTeabCTBO YMCIIOBBIX HEpaBEeHCTB JlenuMocTh 1enbix uncena. CpaBHEHHUE MO
MOJYJIFO M. 3a/1a4u ¢ UETOUYUCICHHBIMU HEU3BECTHBIMH.

PaunonajbHble ypaBHeHHs U HepaBeHcTBa (18 u).

Pannonansabie BoipakeHus. dopmynsl OuHoma HploTOHA, CyMMBI W Pa3HOCTH
creneneil. Jlenenue MHOrowieHoB ¢ octaTkoM. Anroput™M EBkiuna. Teopema besy.
Kopenbp wHorounena. PanuvonanbHble ypaBHEHHS. CHCTEMBI palMOHAIBHBIX
ypaBHEHUN. METOJ HHTEPBAJIOB PEUICHUS HEPABEHCTB. PallnOHAIbHBIE HEPABEHCTBA.
Hecrtporue nepaBencTBa. CHCTEMBI pallMOHAIBHBIX HEPABEHCTB

Kopensb crenenn n (12 v)

[Tonsarue pyukiuu u e€ rpaduka Oynkmus y = xn. [lonstue kopas crenenu n. Kopau
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4&THOM 1 Heu€THOM cTeneHe Apudmernyeckuit kopeHb. CBONCTBa KOPHEH CTENIEHU
n. Oynxums y = V(n&x). Oyukmus y =\(n&x) . KopeHb CTeneHy n u3 HATYPaibHOTO
YyuCoa.

CreneHb MOJI0KUTEJIbHOTO uncia (13 yacon)

CreneHp ¢ palMOHAIBHBIM IMOKa3aTeneM. CBOWCTBA CTENEHH C PalMOHAIbHBIM
nokasareneM. Ilonstue mnpenena mnocienoBaTenbHOCTH. CBOICTBA NPENEIOB.
beckoneuHno yoObIBaroIiasi reoMmerpuieckas nporpeccus. Yucno e. [lonstue crenenu
C UppalMoHaIbHBIM MOKa3zaTeneM. [lokazaTenbHas GyHKIUA

Jlorapugmsl (6 yacos).

Jlorapubm uyucna. OcHoOBHOe JorapupmMuyueckoe ToxkiaectBo. Jlorapudpm
MIPOU3BEACHUS, YACTHOTO, CTEIIEHH, IEPEX0]T K HOBOMY OCHOBAHHUIO. [[eCATUYHBIN 1
HaTypaibHbll  jorapudmel.  IIpeoOpa3oBaHue  BBIpaXKEHUH,  COAEpKAIIUX
Jorapu(Msl.

Jlorapudmuueckast pyHKIUs, €€ CBOMCTBA U TpaduK.

IIpocreiiimne nokasarejbHbIe H JJOrapupMuyecKre ypaBHeHHUs 1 HEPaBEHCTBA
MeToabl ux pewienus (11uacos).

[Ipocreiimme mnoka3aTenbHble ypaBHeHMs. [lpocreiimne norapudmuueckue
YpPaBHEHMS. YPAaBHEHHMs, CBOASLIMECS K NPOCTEUIIMM 3aMEHOW HEU3BECTHOTO.
[Tpocreiiine mokaszarenbHble HepaBeHCTBa. [Ipocrtelimme norapupmMuueckue
HepaBeHCTBA. HepaBeHcTBa, CBOAAIIMECS K IPOCTEUIINM 3aMEHOW HEM3BECTHOTO.
CuHyc 1 KOCHHYC yrja u yuciaa (74acos).

[TonsiTue yria u ero Mepsl. Pannannas mepa yria. OnpeneneHne CUHyca M KOCHHyca
yria ¥ ynciaa. OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO ISl CUHYCa U KOCHHYCA.
IlonaTnss apkcuHyca, apkkocuHyca. IIpumepsl ucCHonb30BaHUsA apKCUHyca U
apkkocuHyca. @opMyJbl 111 apKCUHYCOB U aPKKOCUHYCOB.

TaHreHc u KOTAaHreHe yrJja u yucja (6 yacos).

OnpeneneHue TaHTeHCa | KoTaHreHca yriia. OCHOBHbIE TPUTOHOMETPUYECKUE
TOXJECTBA JJIsl TaHT€HCAa M KoTaHTeHca. [loHsiTHe apKTaHreHca M apKKOTaHTEHCA.
[IpuMepbl HCMOJIB30BaHMSI apKTaHT€HCAa U  apKKoTaHrenca. Oopmysbl st
apKTaHIeHCa U apKKOTaHIeHCA.

®opmyJbl ciaoxenns (11 yacos).

CHHyC, KOCMHYC W TaHI'€HC CyYMMBI M Pa3HOCTH JBYX apryMeHTOB. PopMyIbl
npuBeAeHuss. CMHYC M KOCHMHYC ABOMHOro aprymeHTta. @opMyibl MOJIOBHHHOTO
aprymenta. [IpeoOpa3oBaHue CyMMBbl TPUTOHOMETPHUYECKMX  (PYHKIMHA B
IIPOU3BEACHUE W TPOU3BEACHHS B CYMMY. BpIpak€eHW€ TpPUTOHOMETPUYECKUX
GyHKIMIA ~ 4yepe3  TaHreHC  MOJIOBUHHOTO  aprymeHrta.  [IpeoOpasoBanue
TPUTOHOMETPUUECKHUX BHIPAKECHHUI.

Tpuronomerpuyeckue GyHKUMH YUCI0BOro aprymenra (9 yacon).
Tpuronomerpuueckue (QYHKIMH, HX CBOWCTBA W TpaduKu, MNEPUOJUYHOCTD,
ocHoBHOU nepuoj. Oynkius y = sin x. OyHkiua y = cos x. OyHKIug y = tg X.

24



OyHKIMA y = ctg X

Tpuronomerpuyeckue ypapHeHus U HepaBeHcTBa (12 yacoB).

Pemienre npocTeWIMX TPUTOHOMETPUYECKUX YPAaBHEHUW. TPUTOHOMETpHUYECKHUE
YPaBHEHHUSI, CBOJSIIMECS K MNPOCTEHUIIMM 3aMEHOW Heu3BeCTHOro. lIpumenenwue
OCHOBHBIX TPUTOHOMETPUUYECKUX (HOPMYII IJIsl pemieHus: ypaBHeHU. OJHOPOTHBIC
ypaBHEHMs. Pemienne TpuroHoMeTpu4ecKnx HepaBeHeTB. HepaBeHcTsa, ceoasmecs
K IPOCTEUIIINM 3aMEHON HEM3BECTHOr0. BBeIeHNE BCIOMOTraTEIbHOIO yIJia. 3aMeHa
HEU3BECTHOro t=sinX + COSX.

BepositHocTh coObITHI. HacTOTa. Y CJIOBHASI BEPOATHOCTH (8 4acoB).
TabnuuHoe W rpaduyeckoe MpeACTaBICHUE JAHHBIX. YHUCIOBBIE XapaKTEPUCTUKH
PAIOB TaHHBIX.

[Toouepénuplii U OJHOBPEMEHHBIN BBIOOP HECKOJBKUX AJIIEMEHTOB W3 KOHEYHOTO
MHOKECTBA.

DOneMeHTapHbIE U CI0KHbBIE COOBITHA. PaccMOTpeHHe CiyyaeB U BEPOSTHOCTh CyMMBI
HECOBMECTHBIX COOBITU, BEPOSTHOCTh IMPOTUBOIOIOKHOTO coObITHs. IloHsATHE O
HE3aBUCUMOCTH COOBITHI. BeposITHOCTh M cTaTHCTHYECKas 4acTOTa HACTYILICHUS
COOBITHS.

IloBTOpeHue kypca ajare0Opnl M MaremMaTuyeckoro anaausa 3a 10 kimacc (11
4acoB).

COJEP) KAHUE YUEBHOI'O IPEJIMETA
MATEMATHKA
moayiab «'EOMETPUS
10 KJIACC

Hexoropsie cBegeHus u3 mianumerpur (12 4)

CBoiicTBa  OMCCEKTPUCHI ~ yrila TpEyrojbHUKa. PemieHue  TpeyroibHUKOB.
Boluncnenre OHCCEKTPUC, MEIUaH, BBICOT, PAJWYyCOB BIHCAHHOW M OMUCAHHOM
okpyxkHOocTe. DopMyIibl TJIOMAAU TpeyroiabHuKa: dopmyna ['epoHa, BeIpakeHUs
IJIONIAM TPEYTOJIbHUKA Yepe3 paNyC BIMCAHHON U OMUCAHHON OKPYKHOCTEM.
Bbluncienust yrioB ¢ BEPIIMHON BHYTPU M BHE Kpyra, yria MeXAy XOpJaMHh U
KacareabHOU. TeopeMa 0 MpOU3BEAECHUHN OTPE3KOB XOpA. TeopeMa 0 KacaTelbHOU U
cexyuieil. TeopemMa 0 cymMMe KBaJpaTOB CTOPOH M JMArOHAJIEW HapajjiesiorpaMmma.
Teopema Uessl u Teopema Menenast.

BBenenue B crepeomeTpuio (3 4)

OCHOBHBIE MOHSTHSI CTEPEOMETpUU (TOYKA, MpsAMasi, MIOCKOCTh, MPOCTPAHCTBO).
[TonsiTue 06 akcHOMaTHYECKOM CIIOCO0€ MOCTPOCHHUSI TEOMETPUH.

I[MapajsiebHOCTH NPSAMBIX U II0CKOCTEH (16 1)

[TapayuienbHbIE  TpsIMBIE B TMpPOCTpaHCcTBe. llapanmnenbHOCTH Tpex MpPSIMBIX.
[TapajuienbHOCT, TIPAMOM M TIJIOCKOCTH. B3anMHOE pacnosiokeHHe NpsiMbIX B
MIPOCTPAHCTBE. YTOJ MEXKIY ABYMS NpAMbIMU. CKpelmuBaromuyecs npsMble. YTJIbl €
COHAIPaBJICHHMH CTOPOHaMHU. YTOI Mexay mnpsmbiMu. llapamienbHOCTB
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miockocrer. [lapamnensHpie mnockocT. CBOWMCTBA MapajuieNIbHBIX IJIOCKOCTEH.
Terpasrap u napauienenunen. Terpadap. [lapannenenunesn. 3agaun Ha MOCTPOCHUE
ceuenuit. Koutponpusie paboTsl Ne3,4

I[HepneHAMKYJISIPHOCTH NPAMOM M IJIO0CKOCTH (17 1)

[leprieHIUKYISIPHOCTh MPSAMOW W IIOCKOCTH. llepneHauKyisipHBIE TpsIMBIE B
IIPOCTPAHCTBE.

[lapannensHple  OpsMblE,  NEPHNEHAUKYJSPHbIE K  IUIOCKOCTH.  IIpu3nax
NEPIEHINKYJIIPHOCTY  NpSMOM M IUIOCKOCTH. Teopema O  MNPsMOWU,
MEPIEHINKYJIIPHOW K TUIOCKOCTH. llepneHAauKysp U HAKJIOHHBIE. YTOJI MEXKIY
MPSIMOM U TITIOCKOCTBIO.

PaccTostHuss OT TOUKM 10 MIIOCKOCTH. Teopema O Tpex NEpHEeHIUKYJsApax. YToi
MEXIy NOpsIMOM M IUIOCKOCTHIO. JIByrpaHHbeii yron. IlepneHAMKYyIsSpHOCTH
IJIOCKOCTEMN. IIpssmOyTOJIBHBIM [apaJUICIICITUIIE. TpexrpanHbli  yrosi.
MHoOrorpaHHsIi yroJ.

MHuororpanauxku (144)

[Tonsitue wmHororpanHuka. ['eomerpuueckoe teno. Teopema Oinepa. Ilpusma.
[IpoctpanctBenHass Teopema Iludaropa. Ilupamupa. IlpaBunbHas nupamuaa.
Yceuennas nupamuaa. [IpaBuneHble MHOTOrpaHHUKH. CHMMETPHUS B IPOCTPAHCTBE
(ueHTpanpHas, oceBas, 3epkaibHas). lloHATHE TPaBUIBHOTO MHOrOIPAaHHUKA.
DJIEMEHTBI CHMMETPHUU MTPABWIBHBIX MHOTOTPAaHHHUKOB.

3akiuuTeIbHOE MOBTOPeHHe Kypca reomerpun 10 kiacca (6 1)

COAEPKXAHUE YYEBHOI'O IIPEJIMETA
MATEMATHKA
moayab «AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
11  KJIACC
Yray0aéHHbIi YPOBEHD

®yukuuu 1 ux rpapuxu (20 yacos)

[Tonstue QyHkmu. DnemeHtapHbie pyHKuuU. OOnacTh omnpenenaeHus U 00JacTh
u3MeHeHnu QyHkun.  OrpaHndeHHOCTh  (QyHKIUU. UYETHOCTh, HEUYETHOCTH,
NEPUOANIHOCTD (bYHKITHIA. [TpomexyTku BO3pacTaHusl, yObIBaHUS,
3HAKOIOCTOSIHCTBA U HyM QyHKImH. VccnenoBanne QyHKIMA U TMOCTPOCHUE WX
rpaUKoOB 3JEMEHTapHBIMU MeToAaMHu. (OCHOBHBIE CIOCOOBI TMpeoOpa3zoBaHUs
rpadukoB. ['paduku GyHKIMIA, comepxkammx Moxyd. I'paduku coxXHBIX QyHKITHIA.
[Tpenen pynkunu u HenmpepbIBHOCTH. [loHsATHE Npeaena GyHKIUH.

Opnocroponnue  mpenensl.  CpoiictBa  mpeaenoB  pynkmmit..  [lonstue
HenpepbIBHOCTH (DyHKIMU. HenmpepbIBHOCTL dieMeHTapHbIX (QyHKIHI. Pa3phiBHBIC
GyHKIIH.

Oo6patubie pyHkuuu. [Tonsitue 00 oOpaTHON PyHKIIUU

B3aumHo oOpatnbie ¢GyHkuu. OOpaTHble TPUTOHOMETpUYECKUE (PYHKIUU.
[Tpumepsl uCnob30BaHUS 0OPATHBIX TPUTOHOMETPUUYECKHUX (DYHKIIMMA.
IIpouszBoanasn (11 1)

[lonarne o mpPOU3BOAHONW GYHKIMH, (PU3NUECKUA M TEOMETPUYECKUM CMBICT
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IIPOM3BOJHON. Y paBHEHHE KacaTelIbHOH K rpaguky ¢pyHKIuu. [Ipon3BoaHbIe CyMMBI,
pPa3HOCTH, MPOU3BEIEHUA U 4acTHOro. [Ipon3BOgHBIE OCHOBHBIX 3JEMEHTAPHBIX
bynximii. [IpousBoaHbIie cnoKHOM U 00paTHOM dyHKIMI. BTOpas mpousBoaHasi.
IIpumenenune npousBoaHoi (16 4)

Makcumym W MHUHUMYM OQYHKIUH. YpaBHeHHE KacaTenbHOU. [IpubmmkéHHble
BEIYKCIICHHUsS. TeopeMbl 0 cpeaHeM. Bospacramme u yObiBaHue (QYyHKITHI.
[TponsBoHbIE BHICHIMX MOPSJIKOB. BBIMyKIOCTh rpaduka (QyHKIHH. DKCTpPEMyM
(GYHKIUM ¢ eAMHCTBEHHON KPUTUYECKOM TOUKOM. 3a1aui HA MAKCUMYM U MUHUMYM.
AcumnToThl. JpoOHo-nuHelHas Qynkuus. [loctpoenue rpadukoB (QyHKIMHA C
npuMeHeHueM npons3Boasbix. @opmyna u pan Tennopal.

IlepBooOpa3znas m unTerpaJ (13 yacos).

[Tnomane xpuBoiauHeMHON Tpaneuuu. [loHsATHE 00 ONpeneneHHOM HHTErpale.
[TepBooOpaznas. [lepBooOpasnbie 3nmeMeHTapHbIX (GyHKUUN. [IpaBuna BerunciIeHUS
nepBooOpa3Hbix. Popmyna Hetorona-JIeiiOnuua. [Tpumepsl mpuMeHeHUs: HHTErpaa
B (pU3MKE U FEOMETPUHU.

YpaBHeHus 4 HepaBeHCTBA (57 4acoB)

Pasnocunvnocms ypasnenuii u nepagencms (4 u.)

PaBHOCHIIBHOCTh ypaBHEHHWH M HEpPaBEHCTB. PaBHOCHUIIbHBIE MPE0oOpPa30BAHUS
ypaBHeHUH. PaBHOCUIIbHBIE TPE0OpPa30BaHUs HEPABEHCTB

Ypasuenus-cneocmesus (8 u )

[lonsiTne ypaBHEHUs-cIeACTBUSA. Bo3BeleHUE ypaBHEHHS B UETHYIO CTEIECHb.
[ToreHuupoBanue ypaBHeHUU. Jsorapupmuyeckux Jpyrue mnpeoOpa3zoBaHus,
IPUBOJAIINE K YPaBHEHHUIO-CIIEACTBHIO. [[prMeHeHre HECKOIbKUX TPeoOpa3oBaHui.

Pasnocunvrnocms ypasuenuii u nepasencme cucmeman.(13 u)

Pemenne ypaBHEHN C HOMOLIBIO CUCTEM. PellieHne ypaBHEHUN € TIOMOILBIO CUCTEM
(mpomomkenue). YpaBHenus Bunma f (a(x)) = f (b(x)). Pemienue HepaBEeHCTB C
MOMOIILI0 cUCTeM. PelieHue HepaBEHCTB € TMOMOIIBIO CUCTEM (MPOAOJIKEHHUE).
HepasenctBa Buga f (a(x)) > f (b(x))

Pasnocunvrnocms ypasnenuii na mnosxcecmeax (7 4)

Bo3Benenne ypaBHeHUs B YETHYIO CTENICHb. ¥ MHOKCHHE YpaBHEHUS Ha (PYyHKIIUIO.
Hpyrue npeodpazoBanusi ypaBHeHUH. [IpruMeHeHHEe HECKOJIbKUX MpeoOpa3zoBaHUM.
YpaBHEHUS ¢ JOTOJHUTEIHHBIMHU YCIOBUSIMU.

Pasnocunbnocmov nepasencme na mroxcecmeax (74 )

Bo3BeneHne HepaBeHCTB B UETHYIO CTENIEHb. Y MHOYKEHHE HEPABEHCTBA HA (DYyHKIIUIO
Hpyrue npeobpa3oBaHus HEpaBEHCTB. [I[pUMEeHEHNE HECKOJIBKUX MPeoOpa3oBaHUM.
HepaBeHcTBa ¢ TONOIHUTENBHBIMU yciioBUsIMUA. HecTporue HepaBeHCTBa

Memoo npomesicymkos 0151 ypasHeHuil u HepageHcms (5 u)

YpaBHenuss ¢ moayiisimu HepaBeHcTBa ¢ MoayisimMu. MeTon WHTEpPBaNOB A
HETMPEPBIBHBIX (PYHKIIUM.

HUcnonvzosanue ceoticms QyHKyul npu peuienuu ypagHeHutl U HepageHcms (3u)
Hcnonb3zoBanue  obOnactedl  cymiectBoBaHus — QyHkuuil.  Mcnonbs3oBaHue
HEOTpULIATENbHOCTH  (yHKUMHA. Vcnonp30BaHWEe OrpaHUYEHHOCTH (PYHKIUU.
Hcnonb30BaHME MOHOTOHHOCTH M 9KCTpeMyMOB (pyHKIMH. Vcnonb30BaHue CBOMCTB
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CHUHYCa U KOCHHYCa
Cucmembl ypagHenuli ¢ HeCKOTbKUMU HeuzgecmHuimu (8 )

PaBHocunbHOCTE cuctem. Cucrtema-ciefacTBue. MeToa 3aMEeHbl HEU3BECTHBIX.
PaccyxneHuns ¢ YucI0BbIMY 3HAYCHUSAMU IIPY PEIICHUN YPABHEHUN 1 HEPABEHCTB
Hrorosoe nosropenue (19 1)

COAEPKXAHUE YYEBHOI'O ITPEAMETA
MATEMATHUKA
moayiab «'EOMETPUS»
11 KUIIACC

Huaunaap, konyc, map — 16 u

Humuaap. Honstue nuimeapa. [Inomane nosepxuoctu mmmHapa. Konyc. Ilonsatue
KoHyca. [Inomans noBepxHoct kKoHyca. Y ceueHHsli konyc. Cdepa. llap u chepa.
B3aumHoe pacnosioskenue cepsl U mockoctd. KacarenbHasi miIocKoOCTh K cdepe.
[Tnomans cheprl. Bzanmuoe pacnonoxenue cepsl u npsmoil. Cdepa BliMcaHHas B
HMIMHAPUYECKYI0 MoBepxHOCTh. Cdepa BnucaHHas B KOHUYECKYIO MOBEPXHOCTb.
Ceuenue nunnHApUYecKor noBepXHOCTH. Chepa KOHUUECKON MOBEPXHOCTH.

Oo0bembl Tea (17 4)

[Tonsitue 06 o6beme Tena. OTHOLIEHHE 00BEMOB TTOI0OHBIX TEJI.

dopmyiibl 00beMa KyOa, MPSIMOYTOJIBLHOTO Mapalieienuneaa, MPUu3Mbl, [UIXHIPA.
@®opmynbl 00beMa mHpaMuibl M KoHyca. Dopmysibl TUIOMIAAM TOBEPXHOCTEN
HUIMHAPA U KoHyca. @opMysel 00beMa 1mapa ¥ miomaau chepsl.

BekTopnl B mpocTpancTie (6 4)

Bekropel. Moayns BekTopa. PaBeHCTBO BekTOpOB. ClOXKEHHE BEKTOPOB U
YMHOXEHHE BeKTOpa Ha unciio. KoopaumHaTel BekTOopa. KoMImaHapHbBIE BEKTOPBI.
Pa3noxenue no TpeM HEKOMILJIAHAPHBIM BEKTOPAM.

Metoa koopauHat B mpocTpancrse. JIpuxenus (15 u)

JlexkapToBbl KOOpPAMHATBHI B MPOCTpaHCTBE. DOpMysia pacCTOSTHUS MEXAY ABYMs
TOYKaMH. YpaBHEHUS cepbl U TIocKocTH. DopmMmysia pacCTOSHHUS OT TOYKU JI0
IJIOCKOCTH.

VYron mexnay Bekropamu. CxkanspHoe mpou3BeneHue BekTopoB. KoiunHeapHble
BEKTOpPHI. Pa3noxkeHne BEKTOpa 1o ABYM HEKOJUIMHEAPHBIM BEKTOPaM

IloBTOpeHne Kypca ajareOppl U MaTeMaTH4YeCKOr0 aHaJmu3a, reomerpum (23
4YacoB).

TEMATHYECKOE IINTAHUPOBAHHUE
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(408 yacoB)

Ne Paznen Kos-Bo yacos
10 KJTACC (34 yu.H.\ 64yac B Heier0)
1] JlelicTBUTEIbHBIC YHCIIA 12
2| ParmonanbpHbIC YpaBHEHHUS U HEPABEHCTBA 18
3| HexoTopele cBeicHUS U3 TUIAHUMETPUHU 12
4| KopeHsb cTerneHu n 12
5| CreneHp NOJ0KUTEIBHOTO YHCIIA 13
6/ [TapamieabHOCTh MPSMBIX M TUNIOCKOCTEH 19
7] Jlorapudmsr 6
8] [lokazaTenbHbIe U JJOrapuPMUIECKUE YPABHEHUS 11
9| [lepneHANKYISIPHOCTH NPSIMBIX U TNIOCKOCTEN 17
1Q TpuronoMmerpruueckue dhopMyIIBL. 33
Tpuronomerpruueckne QyHKITUU
11 MHororpaHHUKHU 14
12 TpuroHoMeTpHUYEeCKHE YPAaBHCHHSI 1 HEPABCHCTBA 12
13 DnemenTsl Teopuu BepositHocTel (13 vacon) 8
14 3axnounTenbHOE TOBTOPEHUE Kypca T€OMETPUU 6
10 knacca
15 Utorosoe nmoBTOopeHue O1oka « Anredpa u Havana 11
MareMmaTuieckoro ananu3a» 10 kmacca
Hroro 3a 10 ki1acc ydeOHbIX 4YaCOB 204
11 KJTIACC (34 yu.u.\ 6 4 B He1eII0)
1| ®ynkuu 1 ux rpaduKu 9
2| Ilpenen pyHKIMK U HETPEPHIBHOCTH S
3] O6patHbie HYHKIMH 6
4| InnuHap, KOHYC U IIap 16
5| lIpousBoanas 11
6| [IpumeHeHne mMpoN3BOAHON 16
7] OOBEMEBI TE 17
8] IlepBooOpa3Hasi U MHTErpal 13
9] PaBHOCWJIBHOCTh YPAaBHEHHI U HEPABEHCTB 4
10 YpaBHEHUS-CICACTBUS 8
11 PaBHOCWJIBHOCT, YpPaBHEHHI W HEPABEHCTB 13
cucTeMaM
12 PaBHOCHJIBHOCTh YpaBHEHUN HA MHOYKECTBAX /
13 BeKTOophl B IPOCTPAHCTBE 6
14 Metoa koopauHAT B IpOCTpaHCTBE. JIBHKEHUs 15
15 PaBHOCWJIBHOCTh HEPABEHCTB HA MHOYKECTBAX /
16 Meron mNpPOMEXKYTKOB JUisi ypaBHEHUH U 3)

HEPaBEHCTB
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17 Ucnonb3oBanue CBOMCTB (HyHKIUH MPHU PEILICHUN 3)
YPaBHEHUM U HEPABEHCTB
18 Cuctembl  ypaBHEHUU C HECKOJIbKHUMHU 8
HEU3BECTHBIMHU
19 TloBTOpeHHUE 19(A) +14 (I
HToro 3a 11 ki1acc yueOHbIX YaCOB 204

®OPMbLI U1 CPEJICTBA KOHTPOJIA

Texkymuit KOHTPOJIb 3HAHUN 00YUYAIOIIUXCSI OCYIIECTBISIETCA B popme

TEMATUYCCKUX KOHTPOJIbHBIX U CAMOCTOATCIIbHBIX pa60T, d TaK)XKC TCCTUPOBAHM.

10 kiaacce
AJiredpa M Ha4YajI1a MaTeMaTHYeCKOI0 aHAJIU3a

Tema

BBoiHast KOHTpoJIbHAS paboTa

Kontponbnas pabdora Ne 1. «PaununoHanbHble ypaBHEHUS U
HEPaBEHCTBA»

KonTtponrhas pabota Ne2.«KopeHb creneHu n»

KonTtposarHas pabota Ne3 «CteneHb MOJI0KUTEIBHOTO YUCIIA)

KonTponbHas pabota Ne4. «ITokazarenpHble 151
Jorapu(pMUUYECKUe YpaBHEHUSI 1 HEPABEHCTBAY

KontponbHas pabora Ne5. «Cunyc U KocuHycC yriia. TaHT€HC U KOTaHTEHC
yTJia»

Kontponbaass paborta Ne 6. «DopmMynbl  CIOXKECHHS.
Tpuronomerpruyeckne PyHKIIMU YUCIOBOTO apryMEHTa

Kontponbnas pabora Ne 7 «TpuroHomerpuyeckue ypaBHEHUS U
HEPABEHCTBA»

Wroroasi KOHTpoJIbHAS paboTa

I'eomeTpust

Tema

Kontponbnas pabora Ne 1. «llapamnmenpbHOCTh TPSIMBIX U
IJIOCKOCTE

Kontponbnass pabora Ne 2 «llapamnensHocTh muIOCKOCTEH. Terpasmp.
[Tapannenenunen.»

Kontponbnass pabora Ne 3 «llepneHAUKYISIpHOCT, NOPAMOUA U
IJIOCKOCTH. JIByIrpaHHBIN yroyn

Kontponsnas pabora Ne 4 «llpm3ma. Ilupammma. Ilmomans
TMOBEPXHOCTH MPU3MBbI U IUPAMUIBI»

HToroBast KOHTpOJIbHAS paboTa

11 kaacc
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AJuredpa U Ha4YaJIa MATEMATHYECKOT0 AHAJIN3A

Tema

BBojHast KoHTposIbHAs paboTa

KontponbsHas padota Nol «DyHKIMH U UX rpaduKm»

Kontponbnas padota Ne2 «IIpouzBogHas»

Kontpoinbnas pabota Ne3 «I[IpuMeHneHre mpou3BOAHOMN

KontponbsHas pabota Ne 4 «IlepBooOpa3Hasi U HHTETpaI»

Kontponbnast pabota Ne 5 «PaBHOCHMIBHOCTH YypaBHEHUH H
HEPAaBEHCTB)

Kontponbnas pabora Ne 6 «Meron npoOMEXKyTKOB [Jisi ypaBHEHUH U
HEPABEHCTBY

KonTtponsHas pabora Ne 7 «Cuctembi»

Ntorosasi KOHTpoOJIbHAs paboTa

I'eomerpus

Tema

KontponbHas padota Ne 1. «BekTopsn»

KontposnbHas padota Ne 2 «{ununap, kKoHyc, map»

KontposbHas padota Ne 3 «O0bEMBI TEI»

Hrorosas KOHTPOJIbHAsA pa60Ta
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KanennapHo-teMaTnyeckoe IJiaHHPOBaHNe

Martematuka (ajgreépa u Hayaj1a MaTeMaTHYeCKOro aHau3a, reomerpus) 10 kaace,

6 4acoB B HeIeJII0

Ne XapakTepuCcTHKA OCHOBHBIX BHI0B Hara ennocTH
n/n | Tema ypoka Koua-Bo Y4eOHOM JesiTeJIbHOCTH 00Y4aroImuXCs o dakTH ble
4acoB JIAHY YecKHU OpHMEHTHP
bl
KopHu, crenenu, jorapugmsl 72
JeiicTBUTEIbHBIE YHCJIA 12
1 [TonsiTve EHCTBUTENBLHOTO YUCIIA 1 BhINonHATE BEIUKCIIEHUS C 5
2 IToHsiTHE AEHCTBUTEIBHOIO YUCTIA 1 NEHCTBUTENLHBIMU YHCIIaMU (TOYHBIE U 8
3 MHoxecTBa yrces. CBOMCTBA ACHCTBUTEIBHBIX 1 npuOIMKEHHBIE), TPE0OPa30BHIBATH 7
qrcen YHCIIOBBIC BEIPAKEHUS. 3HATh U IPUMEHSITD
4 MmuoxecTBa uncen. CBOMCTBA AEUCTBUTEIBHBIX 1 0003HaYEHUsI OCHOBHBIX ITOJIMHOKECTB 10
quce MHO€ECTBa JICHCTBUTEIBHBIX YHCEIL,
5 Merton maTemaTuueckou WHYKIUU 1 0003HaYEHUS YUCIOBBIX IIPOMEKYTKOB. 6
6 [lepecTaHOBKH 1 [TpuMeHsTH METOJT MaTeMaTHYECKON 5
7 PasMenieHus 1 WHAYKIHUU JUIS TOKa3aTeIbCTBA PABEHCTB, 6
) CoueTanus 1 HEPaBEHCTB, YTBEP)KICHHIA, 3aBUCSIINX OT 5
9 JIOKa3aTeJIbCTBO YKMCIIOBBIX HEPABEHCTB 1 HaTypajbHOro N. 10
10 JenuMocCTh 1EeNbIX YUCe 1 Onepuposats popmynamu AL HAcIa 5
11 | Boonas konmponsnas paGoma 1 IIEPECTaHOBOK, Pa3MELICHUH U COUeTaHUH. 6
12 CpaBHEHHS 110 MOJIYITIO M 1 Jloka3bIBaTh HHCIIOBBIC HEPABEHCTBA. 5
13 3ajauu ¢ NEeNOYUCICHHBIMU HEM3BECTHBIMU 1 TIpuMeHATE CBOHCTBA ACTMMOCTH (CPaBHCHMS 10
0 MOJTYJTIO M), IIEJTOYHCICHHOCTD
HEHM3BECTHBIX NPH PEIIEHUH 3a/1a4
PanmonajibHble YPABHEHHSI M HEPABEHCTBA 18
14 | PanmoHanbHbIe BEIPQKEHUS 1 HoxkasbiBaTh hopmyny 6mHoma HeroToHa u 6
15 @®opmynsl  OuHoma HploTOHa, CyMMBI U 1 OCHOBHbIE KOMOMHATOPHBIE COOTHOLICHHS 5
pa3HOCTH CTeIeHEH Ha OMHOMHUANbHBIE KO3 PHUIIUEHTHI.
16 ®opmynel  OuHoma HbloToHa, CyMMBI U 1 [Tonws3oBatbcs TpeyroapHukoM [lackans mos 5

Pa3HOCTH CTENEHEN

peuiceHusd 3a1a4 O OMHOMHUAIbHBIX
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17 PauyoHanbHbIE YpaBHEHMS 1 kodpunmentax. OLeHUBaTh YUCIO KOPHEH 6
18 PanyoHasibHble ypaBHEHUs 1 LIEJIOr0 anredpanyeckoro ypaBHEHHU . 6
19 CucTeMbl paliMOHAJIbHBIX YPaBHEHHHA 1 HaxoauTp KpaTHOCTh KOPHEH MHOTOYJICHA. 5
20 CucTeMbl palMOHAIBHBIX YPABHEHHI 1 VYMETh J€UTh MHOTOYIEH HA MHOTOYJIEH 6
21 MeTto1 MHTEPBAJIOB PELICHUSI HEPABEHCTB 1 (yronxom miu o cxeme I'opuepa). 10
22 MeTo1 MHTEpBAJIOB PEIICHHS] HEPABEHCTB 1 Hcrnonb30BaTh AeeHIE MHOTOYWICHOB C 5
23 | MeToa MHTEPBAJIOB PEUICHUsI HEPABEHCTB 1 OCTATKOM JUIAl BHIICIICHU IEJI0H YacTH 5
24 | PaumoHabHbIC HEPABEHCTBA 1 asireOpandeckoi 1poOH MpH peLeHUH 3aad. 6
25 PaioHaIbHEIE HEpABEHCTBA 1 YMeTh pemarb paunoHaIbHbIE YPpaBHEHHS 1 6
26 | PamponanbHbie HepaBeHcTEa 1 uX cucTteMsl. [IpuMeHsTh pa3nuuHble HpUEMDI 5
27 HecTporue HEpaBeHCTBA 1 peIIeHHs IeTbIX anre(épanqecxnx YPaBHEHHIA: 6
28 | Hecrporne HepaBeHCTRa 1 o100 LEeJIbIX KOPHEH; pa3iioskeHue Ha 6
29 Hectporue HepaBeHCTBa 1 MHO)KHTGJHTI, (BKTO9as MeTON 6
30 Cucrembl palilMOHAJIbHBIX HEPABEHCTB 1 HEOTIPEICICHHbIX Koaq)(bHuHeHT_OB); 6
31 | Konmponsnasa paboma no anzeope u nauanam 1 HOHIDKCITHE CTCIICHH YPaBHCHHA, 6
Mamemamuyueckoz2o ananuza Nel no meme « » NOZICTAHOBK (3AMEHA HEU3BECTHOIO).

HaxonuTp 4nciioBie MPOMEXKYTKH,

coJiepKalre KOPHU anreOpandecKux

ypaBHEeHUH. Pemars panuoHansHbIe

HEpaBEHCTBAa METOJIOM MHTEpBaJIoB. Pemath

CHCTEMbl HEpaBEHCTB

HekoTopsble cBeieHusi M3 INIAHMMETPHH 12

32 | YIIIbl ¥ OTPE3KH, CBA3aHHBIC C OKPYKHOCTHIO 1 @opMyMpoBaTh M JIOKA3bIBATh TEOPEMBI 00 6
33 VYTIIBI M OTPE3KH, CBSI3aHHBIE C OKPY>KHOCTBIO 1 yrie MexAy KacaTelbHOM u Xopaoil, o0 6
34 VYTIIBI M OTPE3KH, CBSI3aHHBIE C OKPY’KHOCTBIO 1 OTPE3Kax MEPECEKarOMUXCs XOpA , O KBaApare 6
35 VYTIIBI M OTPE3KH, CBSI3aHHBIE C OKPY>KHOCTBIO 1 KacaTeJbHOW;  BBIBOAMTH  (GOPMYIBI ISt 6
36 Pemenue TpeyroasHUKOB 1 BBIYMCIICHUS YTJI0B MEXIY JBYyMS 6
37 Pemienue TpeyroJibHUKOB 1 IIEPECEKAIOIMMHUCA XOplaMH, MEKAY ABYMA 6
38 | PeueHue TPeyroabHAKOB 1 CeKYIIMMH, TTPOBEIEHHBIMU M3 OJHON TOYKH, 6
39 | PemeHne TpeyroabHUKOB 1 (I’OPMYPHPOBaTB 1 JI0Ka3bIBATE YTBEPKICHUA 6
40 Teopema Menenas 1 Uessl 1 O CBOWCTBAX M NPU3HAKAX BIHCAHHOTO H 6
41 Teopema Menenas i Uenst 1 OINHMCAaHHOTO YETHIPEX YTOJIBHUKOB ; pEIeTh 6
42 Onnunc, runepbosa u napadona 1 6
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43 ‘ Dsunc, runepbosia u napadona 1 3a/1a4y C UCIOJIb30BAaHUEM M3YUYECHHBIX TEOPEM 6
Kopenb cTenenu N 12 u popmyn
1
44 [Tonsitue Gynkimu u e€ rpaduka dopMyIMpoBaTh onpeaeaeHus PyHKIuH, e 6
45 OyuKIwms y=X" 1 rpaduka. DopMyIUpOBATh U YMETh 6
46 Oyuknus y=x" 1 JTIOKa3bIBaTh CBOMCTBA QYHKIIMH Y = 6
47 TlonATHE KOpHA CTENeHH N 1 X" @OpMyIHPOBATH OMPEACICHHS KOPHS 5
= = — CTETICHU N, apU(PMETUIECKOTO KOPHS CTEIICHU
48 Kopuu HeTHOH K HeeTHOH creneHel 1 n. DOPMYJIHPOBATH CBOMCTBA KOPHEH I 6
49 KopHu 4eTHOW 1 HEYETHOM CTETICHEH 1 HPHMEHSTh UX TIPH PEOOPA3OBAHUH 6
50 | Apudmernteckuit KopeHs 1 YHCIIOBBIX M OYKBEHHBIX BBIPAYKCHHIA. 6
51 Apudmerrdeckuii KOpeHb 1 BLINOMHAT IPe0OPa3oBaHHs 6
52 | CnoiicTBa KOpHE# CTeTeHu N 1 MpPALMOHATBHBIX BEIPAKEHHL. 6
53 CBolicTBa KOpHEH CTENEHU N 1 DopMyIIHpPOBATH CBOICTBA (PYHKIMHA y = X, 6
54 | dynxmma y=VXx, (x>0) 1 CTPOMTH rpaduK 6
55 Koumponsnas paboma no anzeope u Hauanam 1 6
Mamemamuyeckozo ananuza Ne2 no meme
«Kopens cmenenu n »
CreneHb MOJIOKUTEIBLHOTO YHCJIA 13
56 CreneHb ¢ palMoOHAJIbHBIM MIOKa3aTeleM 1 dopMyIHpoBaTh ONPEACICHUS CTEIEHN 6
o7 CBoiicTBa  CTEMEHM €  palMOHAIbHBIM 1 C palMOHAJIbHBIM [10Ka3aTEeJIeM. 6
1oKaszaresieM ®opMyIHpoBaTh CBOICTBA CTETIEHU C
58 CBoiicTBa  CcTeleHM €  palMOHAIBHBIM 1 panrOHAIBLHBIM [TOKA3aTeIeM U IIPUMEHSTH 6
1oKazareiaeM UX IpU IpeoOpa3oBaHUM YUCIOBBIX U
59 [TonsiTve mpenena nocyie 0BaTeIbHOCTH 1 OYKBEHHBIX BbIp@KEeHHN. DOPMYITMPOBATH 6
60 [TonsiTHE TTpeiesa MocJIeIOBaTeILHOCTH 1 ONIPEACICHUs CTCIICHU C UpPallMOHAIbHBIM 6
61 CBoifcTBA IPEIENOB 1 MoKa3aTesieM U e€ CBOMCTBA. 6
62 CBOHCTBA IPE/IENIOB 1 dopMynupoBaTh ONpeeNeHre mpeena 6
63 Beckoneunast yObIBaromiass reoMeTpuyeckas 1 TOC/IEN0BATEILHOCTH, PUBOIUTH MPUAMEPBI 6
nporpeccust MocJe10BaTeIbHOCTEN, MMEIOLIHX Mpeiei U
64 | Yucio e 1 HE UMEIONINX TIpeJiesa, BEIYUCIATh 6
65 [lonsiTme  cremeHM ¢ MppalMOHAIbHBIM 1 HECIIOMHBIC HPECIIBL, PCIIATh 3a1atH, 6

I1OKa3aTcjIeM

CBSI3aHHBIE C 0ECKOHEUHO yOBIBAIOIIEH
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66 [Toka3zarenpHas QyHKIHS 1 re€OMETPUUECKOMN MPOTPECCUEM. 6
67 ITokazaTenpHas GyHKIH 1 ®opmyIMpOBaTh CBOMCTBA MTOKA3aTEIILHOMN 6
68 | Konmponsnaa paboma no anzeope u navanam ¢bynkuuu, crpouTts e€ rpaduk. [lo rpaduky 6
Mmamemamuueckozo aunanuza Ne3 no meme IIOKa3aTENbHON (YHKIMHU ONUCHIBATD €€
«Cmenenb noOn0HCUMENbHO20 YUCIA » cBoiicTBa. [IpuBOANTE IPUMEPHI
noKa3zaTeJIbHOW (DYHKIMH (3a1aHHOU
C MOMOMIBIO rpaduka win GopMyIIbl),
o0ajaroiel 3alaHHbIMU CBOMCTBAMHU.
YMeTh 0IB30BaThCA TEOPEMOM O IIPEAENE
MOHOTOHHOM OrpaHHMYEHHON
II0CJIEIOBATEIBHOCTH
BBeaenne 3
69 [Ipeamer CTEPEOMETPHUH. AKCHUOMBI 1 6
CTepEOMETpUH
70 HexoTtopsie ceACTBUS U3 aKCHOM 1 6
71 HekoTtopsle cieIcTBUS U3 aKCHOM 1 6
IHapanieJbHOCTh NPAMBIX H IJIOCKOCTEH 16
1
72 [TapannenbHOCTD MPSIMBIX, MpSIMOi 51 @opmyIHpOBaTh ONPEACICHUE 6
IJIOCKOCTH napasenbHbIX MPSIMBIX B IPOCTPAHCTBE,
73 [TapannensHOCTE  MpSAMBIX,  NpsAMOH U 1 (GhopMyIHpPOBATH U TIOKA3bIBATH TEOPEMBI O 6
TUIOCKOCTH napasenbHbIX MPSIMBIX; OOBSICHITD, KaKue
74 [TapannensHOCT,  MPSAMBIX,  NPSAMOM | 1 BO3MO>KHBI CJIy4an B3aMMHOI'O PACIIOJIOKECHHUS 6
TUIOCKOCTH HpSMOM U TIIOCKOCTH B IPOCTPAHCTBE, U
75 [TapamienpHOCTH  HpSAMBIX,  NpPAMOM U 1 MPUBOJIUTH WITIOCTPUPYIOIINE TPUMEPHI U3 6
TUIOCKOCTH OKpy’Karolie 00CTaHOBKH; (OPMYIHPOBATh
76 B3aumHOe  pacnosokeHue — HpSAMBIX B 1 OINpeIe/ICHNE MapaILICIbHBIX IPSIMOM U 6
IIPOCTPAHCTBE. YTOJ MEXAY ABYMS MPSIMBIMU TLIOCKOCTH, (POPMYIHPOBATH U JIOKA3bIBATH
77 B3aumHOe  pacnosiokeHMe — HpSMBIX B 1 YTBEPK/JCHHUs O MApajlIeNbHOCTH IPSAMOK 1 6
IIPOCTPAHCTBE. YTOJ MEXAY ABYMS MPSIMBIMU IJIOCKOCTH (CBOMCTBA U MPU3HAK); peIaTh
78 | BsauMHOe  pacHONOKEHHE  OpSIMbIX B 1 3aJ]aui Ha BBIYUCIICHHUE U JIOKA3aTeIIbCTBO, 6

IIPOCTPAHCTBE. YTOJ MEXAY ABYMS MPSIMBIMU

CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
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79 B3aumHoe  pacnosokeHue ~— HpsMBIX B 1 MPSIMBIX U IIJIOCKOCTEH. 6
IPOCTPAHCTBE. YTOJI MEXIY ABYMS IHPSIMBIMH. OOBACHATH, KaKHE BO3MOXKHBI CIIyyau
Konmponvnaa paboma no zeomempuu Ne3 no B3aMMHOTO PACIIOJIOKEHHSI IBYX MPSMBIX B
meme  «llapannensnocmy  npamvix U IPOCTPAHCTBE, U IPUBOAUTH
naockocmeity (20 mun) WJUTIOCTPUPYIOLIUE IPUMEDPHI;
(GbopMyIMpOBAaTh ONpe/IeeHNe
CKPELIMBAIOIINXCSA MPIMBIX, (OPMYIUPOBATH
U JI0Ka3bIBATh TEOPEMY, BBIPAXKAIOLIYIO
MPU3HAK CKPEIINBAIOLINXCS MPSAMBIX, U
TEOpeMY O IIOCKOCTH, IPOXOAsLIeH yepe3
OJTHY U3 CKPEUIMBAIOIINXCS MPSIMBIX H
napaielbHONU ApYroi NpsMoii; OObsCHSTD,
KaKHe JIBa JIy4a Ha3bIBAIOTCS
COHANpaBJICHHBIMU, (OPMYIUPOBATH U
JIOKa3bIBaTh TEOpEMY 00 yriax ¢
COHANPaBJICHHBIMU CTOPOHAMM; OOBSICHSTb,
YTO HA3BIBACTCS YTIIOM MEXITY
NIePECEKAIOIIUMHUCS MPSIMBIMHU U yTIIOM
MEXIY CKPELIMBAIOIIUMUCS MPSIMBIMH;
peraTh 3a/1a41 Ha BHIYHCIICHUE U
JI0Ka3aTelbCTBO, CBA3aHHBIE CO B3aUMHBIM
pacIioyIoKEHUEM JBYX MPSMBIX U YTIIOM
MEXIy HUMU
80 | ITapannenabHOCTh MIOCKOCTEMN 1 dopMyIHpoBaTh ONpeieNeHNe NapaebHbIX 6
81 [TapayieTbHOCTh TIOCKOCTEH 1 MIJIOCKOCTEH, (POopMyIHpoBaTh M JOKa3bIBAThH 6
82 | Terparap u napasiesenune,y 1 YTBEp)KJICHUsT O TMpPU3HAKE U CBOWCTBax 6
83 | Terparap u napajuiesenuie;y 1 MapajyieIbHBIX  TUIOCKOCTEH, HCIOIBh30BaTh 6
84 | Terpasap u napauieaenuie; 1 9TH YTBEPKJICHHS [IPU PELICHNUH 33/1a4. 6
85 TeTpasap 1 napamesenumnes 1 OOBICHATH, Kakas (pUrypa Ha3bIBaeTCs 6
86 | Konmponsnaa paboma no zeomempuu Ne2 no 1 TCTPadApoM U KaKasl MapajlIe/ICIUIICIOM, 6
meme  «llapannensnocmv  niaockocmeil. IIOKA3BIBATh HA YCPTCIKAX U MOACIIIX NX
TemparOp u napannenenuned» 9JIEMEHTBHI, H300pakaTh 3TH (PUTYpHI HA
87 | 3auém Nel 1 PUCYHKaX, WILTFOCTPUPOBATH C UX TIOMOIIBIO 10

PA3JIMYIHBIC CJIYUau B3AUMHOT'O
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PaCIIOIOKEHUS MPSMBIX U INIOCKOCTEHN B
IPOCTPaHCTBE; (HOPMYIHPOBATH U
JTIOKa3bIBaTh YTBEPKIACHUS O CBOMCTBAaX
napasuiesenunesia; 00bsACHATh, UTO
Ha3bIBAETCSl CEUEHUEM TETpalipa
(mapannenenurnena), peiaTh 3aa4d Ha
IIOCTPOEHUE CEUEHUN TETpas’Apa 1
napasuiesienune1a Ha YepTexe

Jlorapugmsi 6

88 ITonsiTue norapudma 1 dopmynupoBaTh onpeaeneHue Jorapudma, 6
89 [TonsTue norapudpma 1 3HATh CBOMCTBA JiorapupmoB. [loka3bpiBaTh 6
90 CsoiicTBa jorapugmon 1 CBOMCTBA JIOrapu(MOB U IPUMEHSTh 6
91 CBoiicTBa j10rapru(mMoB 1 CBOMCTBA NP NIPEOOPA30BAHUN YHUCIIOBBIX U 6
92 | CoiicTBa orapudmMoB 1 OYyKBEHHBIX BBIPAKEHUN. BIOIHATH 6
93 Jlorapudmuueckas pyHKIUSA 1 NpeoOPa3OBaHUs CTCIICHHBIX U 6

norapupmuueckux BelpakeHuil. I1o rpapuky

aorapupMuuecKoil PyHKIIMN ONUCHIBATDH €€

cBoiicTBa. [IpuBOIUTE TpUMEPHI

aorapupMuuecKux QyHKIHH (3aJaHHBIX C

HOMOIIBIO Tpaduka Ui GopMyJibl),

00JIaIaroNNX 3aJaHHBIMU CBOIICTBAMU
IToxa3aTenbHbIe M TOrapU(PMUYECKHE YPABHEHUS 11

U HEpaBeHCTBa
94 | Ilpocreiimue noka3zaTesbHble YPABHEHUS 1 Pemrate npocreiiiye nokasarenbHble U 6
95 [Tpocreiimue norapudMuyecKue ypaBHEHHs 1 JorapuMuyecKkrue ypaBHEHUS U 6
96 | YpaBHeHus, cBoAdLIMECs K IMpoOCTEHIIUM 1 HEpaBEHCTBA, a TAKXKe YpaBHEHUS U 6
3aMEHOW HEM3BECTHOTO HEPaBEHCTBA, CBOJISIINECS K TIPOCTEHIIINM
97 VYpaBHeHHUs, CBOJAIIMECS K MPOCTEUIINM 1 IIpY ITOMOIIY 3aMEHBI HEU3BECTHOT'O 6
3aMEHOM HEU3BECTHOIO

98 [Tpocreiine noka3zarenbHbIE HEPABEHCTBA 1 6
99 [Tpocreiimne nokaszarenbHble HEPABEHCTBA 1 6
100 | IMpocteitmme torapupMUIecKue HEpaBEHCTBA 1 10
101 | [pocteiinme gorapupmMuyecKkie HepaBeHCTBA 1 6

37




102 | HepaBencrtBa, cBoAfAIIMecs K MPOCTEHIIUM 1 6
3aMeHON HEeU3BECTHOI'O

103 | HepaBencrtBa, cBoafmIMecs K MPOCTEHITUM 1 6
3aMEHON HEeU3BECTHOI'O

104 | Konmponvnas paboma no anzedpe u Hauanam 1 6
mamemamuyeckozo ananuza Ned no meme
«lozapugpmeur. IlokazamenvHule u
nozapugmuueckue ypasnenus u
HepaseHcmeay

IlepneHIUKYJISIPHOCTH NPSIMBIX H IJIOCKOCTEH 17

105 | [eprneHAMKYISIPHOCTH MPSIMON M IMIIIOCKOCTH 1 DopMyIMpOBATH OmpeeIeHue 6

106 | [lepneHAMKYISIPHOCTh NPSIMON M MJIOCKOCTH 1 HEepIEHIUKYJIIPHBIX MPSAMBIX B IPOCTPAHCTBE; 6

107 | IlepnieHIUKYJISIPHOCTH NPSIMOM U TJIOCKOCTH 1 bopMynupoBaTh M JOKa3blBaTh JIEMMY O 6

108 | [leprneHAMKYISIPHOCTH MPSIMON M IMIIOCKOCTH 1 NEPIEHAUKYJIAPHOCTA  IBYX IapaJlJICIbHbIX 6

109 | IlepnieHIUKYJISIPHOCTH NPSIMOM U IJIOCKOCTH 1 IPSMBIX K TPEThEH NPAMON; (GopmynupoBarh 6

110 | [lepneHAMKYJSlp W HAKIOHHBIE. YTOI MEXITY 1 OIPE/IeICHUE NPSAMOH , IIEPIICHAUKYIISPHON K 6
IPSIMOH ¥ [IIOCKOCTBIO IUIOCKOCTH , U TIPUBOJUTDH HIJUTIOCTPHPYIOIIIE

111 | IleprieHauKyIslp W HAKJIOHHBIE. YTOJI MEXAY 1 MPUMEPbl U3 OKPY)KAIOIIEH —00CTaHOBKH; 6
IPSIMOIT U IIIOCKOCTBIO (GbopMyIHpOBaTh M JIOKAa3bIBaTh TEOPEMBI (

112 | IepreHaUKYISAp W HAKIOHHBIC. YTOI MEXIY 1 MpsMylo M 00paTHylo) O CBA3H MEXIy 10
NPSMOI 1 IIOCKOCTBIO MapajuieIbHOCTHIO MIPSIMBIX u uxX

113 | IMepneHauKyassp ¥ HAKJIOHHBIE. YTOI MEXKIY 1 TICPICHNKYIPHOCTRIO K TIJIOCKOCTH, 6
NPAMOii 1 IIOCKOCTBIO TEOpeMy, BBIPAKAIOLILYIO MIPHU3HAK

114 | [lepneHAMKYJSlp W HAKJIOHHBIE. YTOI MEXIy 1 TICPHCHANKYTAPHOCTH HPAMOU 1 IITIOCKOCTH, 1 6
HPSIMOR | TIOCKOCTBIO TEOPEMY O CYIIECTBOBAHMH H €ANHCTBEHHOCTH

115 | [lepneHaMKyJsip WM HaKJIOHHBIE. YTOJI MEXIy 1 TpAMON , IPOXOALICH 9CPE3 AAHHYI0 TOTKY 1 6
HPAMOIE | TI0CKOCTBIO MEPIEeHANKYISIPHOH K JaHHOH IUIOCKOCTH;

116 | [AByrpanusiii  yroia. IlepneHIuKyISpHOCTD 1 petiath — 3alaif  Ha  BBIMHCICHHC M 6
IOCKOCTE JI0Ka3aTenbCTBO, CBsI3aHHBIC c

117 | [AByrpanusiii  yroa. IlepneHIuKyJISpHOCTD 1 TCPTICHAMKYIAPHOCTLIO IPAMOH H TLIOCKOCTH 6
IJIOCKOCTEN

118 | [AByrpannbiii  yroia. IlepneHIuKyJISpHOCTD 1 6

IJIOCKOCTEN
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119 | [AByrpanusiii  yroa. IlepneHIUKYISIpHOCTD 1 6
IIJIOCKOCTEM
120 | Koumponvnas paboma no zeomempuu Ne3 no 1 6
meme «llepnenouKynapnocmes npamvix u
njaocKocmei)
121 | 3auém Ne2 1 6
Tpuronomerpudeckue ¢Gopmy.Jibl. 45
Tpuronomerpuvyeckue GyHKIHU
CHHYC ¥ KOCHHYC yIJia 7
122 | IowsiTue yria 1 DopMyIMpOBATH OMIPEACIICHUE YA, 6
123 | Pagnannas mepa yria 1 UCII0JIb30BAaTh I'PATyCHYIO U PaJINaHHYIO 6
124 | OnpeneneHue cMHyca M KOCHHYcCA yriia 1 Mephbl yriia. IlepeBoauTh rpayCHyro Mepy 6
125 | OcHoBHbIe HhOPMYJIBI IS SiN @ U COS & 1 yIiia B pajiiaHHyo 1 00paTHO. 6
126 | OcHoBHbIe hOpMYJIBI IS Sin @ U COS & 1 ®opmynMpOBaTh ONMPE/ENICHUE CUHYCA 1 6
127 | Apkcunyc 1 KOCHHYCa yra. 3HaTh OCHOBHBIC (hOPMYJIBI 6
128 | Apkkocunyc 1 JUIS Sin @ ¥ COS a ¥l PUMEHSTh UX TIPH 6
npeo0pa30BaHUM TPUTOHOMETPHUYECKUX
BBIPAKCHUI.
dopmynupoBaTh ONpeAeeHUs] apKCHHYCa
Y apKKOCHHYCa YHCIa, 3HaTh U IPUMCHSTh
(GhopMyIbI 17151 apKCHHYCa M apKKOCHHYCa
TaHreHc u KOTaHIeHC yrjia 6 dopmypoBaTh ONpEACICHIE TAHTEHCA U
1 KOTaHreHca yriia. 3HaTh OCHOBHBIE (POPMYJIbI
129 | Ompenenenue TaHTeHCa M KOTAHTeHCA yTiia IS tg a ¥ ctg a ¥ MPUMEHSTh UX TIPH 6
130 | OcHoBHBIe hopMysl st tg oo m Ctg 1 npeoOpa3oBaHUM TPUTOHOMETPUUYECKUX 6
131 | OcHoBHble dopmyasl 1uist tg o u Ctg o 1 BEIpKeHUH. DOpMYyITHPOBATH ONIPE/ICIICHUS 6
132 | Apkranresc 1 apKTaHTEeHCa M apKKOTaHTEHCa YKClia, 3HATh U 6
133 | Apkkoranresc 1 MIPUMEHSTH (OPMYJIBI I apKTaHTeHCA U 6
134 | Konmponvuas paboma no anzebpe u navanam 1 ApKKOTaHICHCA 6
Mamemamuyeckozo ananuza Ne5 no meme
«Cunyc u kocunyc y2na. Tanzenc u komanzenc
yanay
DopMyJibl CJI0KEHUS 11
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135 | KocuHyc pa3sHOCTH M KOCHHYC CYMMBI JBYX 1 3HaTh POPMYIIBI KOCHHYCA PA3HOCTH (CyMMBI) 10

yIJI0B JIBYX YIJIOB, (POPMYJIbI AJIS1 JOTIOJTHUTEIIBHBIX
136 | KocuHyc pa3HOCTH M KOCHHYC CYMMBI JBYX 1 YIJIOB, CHHYCA CyMMBI (pa3HOCTH) JIByX 6

yIJI0B yIJI0B, CYMMBI M Pa3HOCTH CHUHYCOB U
137 | ®opmyJabl A7sl TOTIOJIHUTEIBHBIX YTIIOB 1 KOCHHYCOB, ()OPMYJIBI IJIs1 TBOMHBIX U 6
138 | CuHyc CyMMBI M CHHYC Pa3HOCTH JIBYX YTJIOB 1 IIOJIOBUHHBIX YIJIOB, IPOM3BCICHUS CHHYCOB 6
139 | CuHyc cyMMBI M CHHYC Pa3HOCTH JIBYX YTIJIOB 1 ¥ KOCHHYCOB, ()OPMYJIBI JUIsl TAHICHCOB. 6
140 | Cymma u pa3HOCTh CHHYCOB U KOCHHYCOB 1 BeimosnHsTs IpeobdpasoBaHust 6
141 | Cymma u pa3HOCTh CHHYCOB U KOCHHYCOB 1 TPUTOHOMETPHYCCKUX BBIPAKEHUH IPH 6
142 | dopmyibl [yisi IBOMHBIX U TIOJIOBHHHBIX YIJIOB 1 nomoru Gopmysr 6
143 | ®opmyiibl 11 BOMHBIX U MTOJIOBUHHBIX YTJIOB 1 6
144 | IlpousBenieHUE CUHYCOB M KOCUHYCOB 1 6
145 | ®opmyibl 11 TAHTEHCOB 1 6

Tpuronomerpuyeckue PyHKIUH YUCTOBOI0 9
aprymeHTa

146 | ®dyukMs y=sin X 1 1 6
147 | ®yskms y=sin x 1 3HATh ONPE/EIIEHUS OCHOBHBIX 6
148 | dyHkMs y=cos X 1 TPUTOHOMETPHUYECKUX (YHKIUH, UX 6
149 | dyskums y=cos X 1 CBOWCTBA, yMETb CTPOUTH UX rpaduxu. [To 6
150 | ®yskmms y=tg X 1 rpaduKaM TPUTOHOMETPHUECKUX (QYHKIMHA 6
151 | ®dynkuus y=tg X 1 OIMCHIBATh MX CBOMCTBA 6
152 | ®dyskums y=ctg X 1 6
153 | ®dynkums y=ctg X 1 6
154 | Konmponvnasa paboma no anzeope u nauanam 1 6

Mamemamuyeckozo aunanuza NG no meme

«Dopmynwt ClI0MHCEHUA.

Tpuzonomempuuecxkue

¢yuxkyuu yucnogozo apzymenmay

Mmuozocpannuxu 14

155 | llousitue MHOrorpanHuka. Ilpuzma 1 OOmpsicHATh, Kakas ¢Qurypa Ha3bIBaeTcs 6
156 | llonsitme MHOTOTpaHHUKa. [Ipn3ma 1 MHOTOTPAaHHUKOM M Kak Ha3bIBalOTCA €ro 10
157 | lousitue MHOrorpanHuka. Ilpuzma 1 9JIEMEHTHI, KAKOH MHOTOTPaHHUK HAa3bIBAETCS 6
158 | Mupamuga 1 BBITYKJIBIM, MIPUBOJIUTH MIPUMEPBI 6
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159 | lupamuga 1 MHOTOTPAaHHHUKOB; OOBSACHATH, HYTO TaKOe 6

160 | Iupammnaa 1 reoMeTpUUYecKoe Teno, (QOopMyIUpOBaTh MU 10

161 | IMupamuna 1 JIOKa3bIBaTh TEOpeMy Diljiepa AJI BBITYKIBIX 10

162 | IlpaBriIbHBIC MHOTOTPAHHUKHU 1 MHOTOTPaHHUKOB; OOBACHATS, KaKou 6

163 | IlpaBuibHBIC MHOTOTPAHHUKHU 1 MHOI'OTPaHHUK Ha3bIBACTCA IPU3MOM U Kak 6

164 | IIpaBuibHbIC MHOTOIPAHHHKH 1 Ha3bIBAIOTCS €€ OJJIEMEHTHI, Kakas Ipu3Ma 6

165 | IlpaBwibHBIC MHOTOTPAaHHUKH 1 Ha3bIBACTCA NPAMOH, HAKJIOHHOM, 6

166 | IMpaBusIbHBIC MHOTOTPAHHUKH 1 NPaBUILHOW, — M300pakarh — NpPH3MBI  Ha 6

167 | Konmponvnasa paboma no zeomempuu Ned no 1 PUCYHKEC. 6
meme «Mnozozpannuru» O6’b}ICH}ITIi, KaKoun MHOTOTPaHHUK Ha3bIBACTCS

168 | 3auér Ne3 1 NUPaMHUION U KaK Ha3bIBAIOTCS €€ DIIEMEHTHI.

TpuronomerpuyecKkue ypaBHeHUsi H HEPABEHCTBA 12

169 | IIpocrelinmme TPUrOHOMETPUUYECKHIE YPaBHEHHUS 1 Pemate npocreiiime TpUroHoOMeTpHIECKUE 10

170 | IIpocTeiimine TPUrOHOMETPUYECKUE YPABHEHUS 1 ypaBHEHHSI, HEPABEHCTBA, a TAKXKE YPaBHEHHS 6

171 | YpaBHeHusi, CBOASIIMECS K MPOCTCHIINM 1 Y HEPABEHCTBA, CBOALINECS K IIPOCTEUILINM 6
3aMEHOI HEM3BECTHOTO IIPY TIOMOIIY 3aMEHBI HEU3BECTHOTO, PEIIaTh

172 | YpaBHeHusi, cBOmsAIIMECS K TPOCTEHIIUM 1 OZIHOPO/IHbIC ypaBHEHUsI. [IpuMeHsITh Bce 6
3aMEHOI HEM3BECTHOTO U3yUYEHHBIE CBOMCTBA U CIIOCOOBI pEIICHUS

173 | [IpuMeHeHNEe OCHOBHBIX TPUTOHOMETPUYECKHUX 1 TPUTOHOMETPHYECKUX YPABHEHUH 6
q)opMy_]'I JUISL pEIIEHUSA ypaBHCHI/Iﬁ HCPaBCHCTB IMPH PCIICHUHN ITPUKITAIHBIX

174 | IlpuMeHEeHNE OCHOBHBIX TPUTOHOMETPHUYECKHUX 1 3az1a4. Pemars TpuronomeTpudeckue 10
DOpMYI JUIS pellieHus YpaBHEHH i ypaBHEHHSI, HEPAaBEHCTBA MIPU TOMOIIN

175 | OnHopoHbIe ypaBHEHHUs 1 BBE/ICHHs BCIIOMOTATE/IbHOTO YIJ1a, 3aMCHbI 10

176 | Ilpocreiimine HepaBeHCTBA [Jis CHHyca | 1 HEH3BECTHOTO T = SIN X + COS X 10
KOCHHYCa

177 | Ilpocteiline HepaBeHCTBa [UId TaHIeHca U 1 6
KOTaHTeHca

178 | HepaBeHcTBa, CBOASIIHECS K TPOCTCHITUM 1 6
3aMEHOU HEU3BECTHOIO

179 | BBeneHue BCIOMOTATEIHHOTO yTIia 1 6

180 | Koumponwvnas paboma no anzeope u Hauanam 1 6

mamemamuueckozo amnanuza Ne7 no meme
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«Tpuzonomempuuecxue ypasHnenus u
HepaseHcmea)

DJIeMeHThI TEOPUH BEPOSITHOCTEI 8
BeposiTHOCTH COOBITHSI 6
181 | IloHsTHE BEPOATHOCTH COOBITHUS 1 [IpuBOUTE IPUMEPHI CITyYaHBIX BETUYNH 6
182 | IloHsiTHe BEpOSTHOCTH COOBITHS 1 (4ncIo ycriexoB B CEPUU UCIIBITAHUM, YUCIIO 6
183 | IloHsiTHE BEPOSITHOCTH COOBITHS 1 HONBITOK IIPU yTaJIbIBAHUU, Pa3MEpPhI 6
184 | CsoiicTBa BeposTHOCTEH COOBITHIA 1 BBIMIPbIIIA (IPUOBLIN) B 3aBUCHMOCTH OT 6
185 | CaotiicTBa BeposATHOCTEH cOOBITUI 1 Clly4aifHbIX OOCTOSITEIBCTB U T. I1.). 6
186 | CaoiicTBa BepOosTHOCTEH COOBITHIA 1 Haxozxuts MaTeMaTHHCCKOE OXKNIAHNC 1 6
Yacrora. YCI0BHAs BEPOSITHOCTD 2 JMCTICPCUIO CITy4ailHOW BEJIMYMHBI B CITy4ae
187 | OrHocHTENLHAS 92CTOTA COGLITHA 1 KOHEYHOT'O YHCJIa UCXOJIOB. Y CTAHABJIMBATH
188 | Ycnosnas BEPOSATHOCTD. HezaBucumble 1 HE3aBUCHMOCTD CIyJaHHbIX BETUIMH. [Jlenarh 6
COBBITHS 000CHOBAHHbBIE NPEATIONI0KEHUS O
3ak/II09nTeIbHOE IIOBTOPEHHE Kypca reoMeTpUH 6 HE3aBUCUMOCTH CTyHalHBIX BETMHHH Ha
10 Kiacca OCHOBAHUU CTaTUCTHYECKHX JaHHBIX.
189 | Urorosoe MTOBTOPCHHE. AKCHUOMBI 1 6
CTEPEOMETPHUH U CIEJCTBHSI U3 HUX
190 | UtoroBoe  moBTopenue. IlapamnenbHOCTbH 1 6
IPSIMBIX U IIJIOCKOCTEMN
191 | UroroBoe mosropenue. IlepneHnuKyIIpHOCTD 1 6
IPSIMBIX U IIJIOCKOCTEMN
192 | UtoroBoe moBTOopeHue. Teopema o TpEX 1 6
NEePHEHAUKYISIpPAX. YIoll MEXIy IpsaMON u
IJIOCKOCTBIO
193 | UrtoroBoe moBropenue. IlepneHIUKYIIPHOCTD 1 6
IJIOCKOCTEN
194 | UroroBoe noBTOpeHHe. MHOTOrpaHHUKU 1 6
HTorosoe noBropenue 6;10ka «Ajaredpa u Hayajaa 11-1
MaTeMaTH4ecKoro anaansa» 10 kiacca
195 | MToroBoe moBTOpPEHHE 1 6
196 | MToroBoe moBTOpEHHE 1 6
197 | MToroBoe MoBTOPECHHE 1 6




198 | MToroBoe moBTOpPEHHE 1 6
199 | MtoroBoe nmoBTopeHue 1 6
200 | UToroBoe moBTOpEHHE 1 6
201 | UToroBoe moBTOpEHNE 1 6
202 | Hmozosasa konmponsnas paboma no anceope 1 6
U HAYANaAM MAMEMAmuyecKo20 ananuza Nes
203 | UToroBoe moBTOpEHHE 1 6
204 | UtoroBoe MOBTOPEHHE 1 6
KanennapHo-temaTnyeckoe niiaHupPOBaHue
Marematuka 11 Kiace,
6 yacoB B He/1eII0
Ne XapakTepuCcTHKA OCHOBHBIX BU/0B Hara IenHocTHBIC
n/nm | Tema ypoka Kon-Bo | y4yeOHol neATebHOCTH O0ydaomuxes | mian | @akr OPHEHTHPBI
4acoB
®yuknun. [IponsBogunie. UHTErpasnl 60
DyHKIUH U UX TPaGUKH 9
1. DOnemeHTapHbIe QYHKINUU 1 3HaTh ONpPEEIECHUS JIEMEHTAPHON 6
2. Ob6nacte ompeaeneHuss U 00JacTh U3MEHEHUs (YHKIUU. 1 (byHKIMH, OTpaHUYEHHOMN, YETHON 10
OrpannyeHHOCTh (DYHKIHH (Heu€THOI), MepHoANYECKOH,
3. YeTHOCTh, HEYETHOCTD, MEPUOANIHOCTD (DYHKIIHH 1 BO3pacTatolel (yobiBaromei) GpyHKIUH. 6
4, YeTHOCTh, HEUETHOCTD, IEPUOANIHOCTD (DYHKITMH Jloka3wpIBaTh CBOMCTBA (PYHKIIHIHA, 10
5. [TpomexxyTku Bo3pacTaHusi, yObIBaHMsI, 3HAKOIIOCTOSIHCTBA 1 HCCIICI0BATh (PYHKIMH SJIEMEHTapHEIMH 6
Y HYJHU q)YHKHI/H/I CpeacTBaMu.
6. [TpomexxyTku BO3pacTaHusi, yObIBaHHsI, 3HAKOIIOCTOSIHCTBA 1 BeimonuaTs npeobpasosanns rpadukon 10

U HYJH QYHKIHH

JJIEMEHTAPHBIX (DYHKIMA: CABUTH BIOJIb
KOOpJIMHATHBIX OCEHl, cxKaThe u
pacTsKeHHE, OTPakKEHNE OTHOCUTENIBHO
ocel, CTpOUTh rpa@uKu GyHKIHH,
COJIepKALINX MOJYJIH, TpapuKu
cnoxHbIX QyHkumid. [To rpadukam
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(yHKIMIA ONMCBHIBATH MX CBOHCTBA
(MOHOTOHHOCTb, HAIMYUE TOUEK
MAaKCHUMyMa, MUHHUMYyMa, 3HAaUCHUS
MaKCUMYMOB 1 MUHUMYMOB,
OTPaHUYEHHOCTh, YETHOCTh, HEUETHOCTb,
MEePUOTUYHOCTH )

7. HccnenoBanne (yHKIUH M TOCTpOCHHE HX T'pauKOB 1 5
3JIEMEHTAPHBIMH METOAAMHU
8. OcHoBHbIe cioco0bI mpeodpa3zoBaHus rpaduKoB 1 7
9. ['paduku yHKIUH, CoepKAIUX MOTYITH 1 6
Ilpenesn pyHKIMU U HENPEPHIBHOCTH 5
10. | IlonsTtue mpenena GyHKIUU 1 OOBSACHATH U WILTIOCTPUPOBATH ITOHATHE 10
11. OaHOCTOpOHHME ITPEIEb 1 npeznena GyHKuuu B Touke. [IpuBoauTh 6
12. CBoiicTBa npeieoB GyHKIHHA 1 IpUMEPB! PYHKIUH, HE MMEIOLIMX 6
13. | IlonsiTHe HENpepHIBHOCTH (PYHKITHH 1 npeJena B HEKOTOPO ToYKe. 3HATh U 6
14. | HenpepbIBHOCTD 3IEMEHTAPHBIX (PYHKIIHIA 1 NPUMEHSATH CBOHCTBA IIPE/ICIOB, 10
HENPEPbIBHOCTb (DYHKIMH, BBIYUCIATD
npenensl GyHKUUN. AHATU3UPOBATh
nosefieHne GYHKIMN Ipu X — +ce, IpHU X
——
Oo0paTHble pyHKIMHU 6
15. | IlonsTue obpatHoi QyHKIIMH 1 3HaTh onpezeneHne GyHKIMU, OOpaTHON 6
16. B3aumuO 00paTHbIe PYHKIIUN 1 JAHHOM, YMETh HaXOJAUTh (POPMYITY 6
17. OOpaTHbIe TpUrOHOMETpUUYECKHE HYHKITUU 1 (byHKIMH, 00paTHOM TaHHOMU, 3HATH 6
18. | OGparHble TPUrOHOMETPHYECKUE (YHKIUH 1 onpeenenus QyHKIMiA, 00paTHbIX 6
19. | Ilpumepsl UCTIONB30BaHUS OOPATHBIX TPUTOHOMETPUYECKUX 1 4ETBIPEM OCHOBHBIM 6
dyHKIHit TPUTOHOMETPHUYECKUM (DYHKITHSIM,
20. | Konmponvnaa paboma no ancebpe u Hauwanam 1 CTPOHTH rpaduk 06paTHON PyHKIHHU 6
mamemamuueckozo ananuza Nel no meme «@Dyukyuu u
ux zpaguxuy
InauHAp, KOHYC M map 16
21. | INonstre wmagpa 1 10

44




22. | Ilmomaas MOBEPXHOCTH IHIUHAPA 1
23. [Tno1mans MOBEPXHOCTH ITMIMHAPA 1
24. | lloHsaTue KOHyca 1
25. [Tnomaas mMOBEpXHOCTH KOHYyCa 1
26. | Ilmomaas MOBEPXHOCTH KOHYCA 1
217. Y cedeHHBI KOHYC 1
28. Cdepa u map 1
29. | Bzammuoe pacnonoxenne chephl M TUIOCKOCTH. 1
KacarenpHast IIIOCKOCTB K cdepe
30. | Ilmomans cdepbl 1
31. | BzaumHoe pacnosioxkeHue chepsl U MpSIMoit 1

OOBACHATH, YTO TAKOE LMIMHIPUYECKAs
IIOBEPXHOCTh, €€ oO0pa3ylolue H OCb,
KaKo€ TEeJIO Ha3bIBACTCS LIMJIMHIPOM U KaK
Ha3bIBAlOTCA  €r0  DJJEMEHTBI,  Kak
MOJYYUTh LWIMHIP IIyTEM BpalleHus
IPSAMOYTOJIbHUKA; M300pakaTh LUIMHIP
U €ro CeYeHUs MIIOCKOCTBIO, IPOXOASIIEH
qyepes 0Cb, u IJIOCKOCTBIO,
NEPIEHAUKYIISIPHOH K OCH; OOBSCHSTH,
YTO NPUHUMAETCS 3a IUIOLA/Jb OOKOBOM
IOBEPXHOCTU LWJIMHJpPA, U BBIBOJIUTH
(dbopMysbl JUId BBIYMUCICHUS OOKOBOM U
IIOJIHOU IIOBEPXHOCTEN LUJIMH]PA;
pelmaTs 3aJaud  Ha  BBIYMCIEHUE U

JI0Ka3aTelIbCTBO, CBSI3aHHBIE c
IUHAPOM. OOBSACHATH,  UYTO  TaKoe
KOHUYECKast TOBEPXHOCTb, eé

o0pasyronire, BepInHa U 0Ch, KaKOE TEJIO0
Ha3bIBAETCSI KOHYCOM M KaK Ha3bIBalOTCA
€ro DJJICMCHTBI, KaK IIOJYYUTb KOHYC
nyTéM  BpalleHus  MPSMOYTOJIBHOTO
TPEyTOJIbHUKA, N300pakaTb KOHYC M €ro
CeUeHHsI TNIOCKOCThI0, IPOXOIAIIeH uepes
OCb, ¥ INTIOCKOCTBIO, IEPIIEHINKYJIIPHOM K
ocH; OOBSACHATb, UTO NPUHHMAETCS 32
TUI0IIaas OOKOBOM MOBEPXHOCTH KOHYCA,
U BBIBOJUTH (POPMYJIBI Uil BBIYMCICHUS
iouaen 00KOBOI1 u MOJTHOM
MOBEPXHOCTU KOHYCa; OOBSCHSATH, KaKoe
TEJIO HA3bIBACTCs YCGLIéHHBIM KOHYCOM H
KaK €ero TMOJy4duTh MYyTEM BpalleHUS
MPSIMOYTOJIBHOW ~ Tpalreuuy, BBIBOJHUTH
dopmMyny AN BBIYMCICHHSA IUIOIIAIM
OOKOBOM  TOBEPXHOCTU  YCEUEHHOTO

OO (N 01O
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KOHYCa, pCUIaTh 3aJa4y Ha BBIYMCIICHUC U
JA0Ka3aTCJIbCTBO, CBA3AHHLIC C KOHYCOM U

yCE4EHHBIM KOHYCOM.

32. Cdepa, BnucaHHasi B HUJIMHIPHYECKYIO TOBEPXHOCTh 1 dopMyaMpoBaTh ornpeaeaeHus chepol U 6
33. | Cdepa, BnucanHasi B KOHHYECKYIO IOBEPXHOCTh 1 mapa, ux HeHTpa, paguyca, T1aMeTpa; 7
34. CeueHuss MWIMHAPUYECKONM  moBepxHOCTH. CeueHus 1 HCCJIENOBATH B3AaUMHOE PACIIOJIOKEHHE 10
KOHHYECKOW TOBEPXHOCTHU cdepsl U IOCKOCTH, (HOPMYITHPOBATH U
35. . Konmponwvnan paboma no ceomempuu Nel no meme 1 JIOKa3bIBaTh TCOPEMbI O CBOCTBE U 6
«ununop, konyc u wap» MPU3HAK KacaTeIbHOW TUIOCKOCTH;
OOBSCHSATH, UTO IPUHUMAETCS 32
TUIOIAAb C(Eephbl U KaK OHA BBIPAKACTCS
yepes paanyc cepsbl; perarb NpocThie
3aJa4u, B KOTOPBIX (PUTYpPHPYIOT
KOMOHMHAIIMY MHOTOTPAaHHUKOB U TEJ
BpALICHHUSI.
36. | Bager Nel 1 6
ITpousBoanas 11
37. [ToHsiTHE POU3BOAHOMN 1 Haxoauth MrHOBEHHYIO CKOPOCTh 6
38. | IloHsATHE MPOU3BOAHOM 1 U3MeHeHUs QYHKIMU. BeIaucasaTs 10
39. | IlpomsBoanasi cymmel. [Ipon3BoiHast pa3HOCTH 1 npupaiieHre GyHKIUN B TOUKE. 6
40. | [IpousBosaHas cymmbl. [Ipon3BogHast pa3HOCTH 1 Haxomute npenen ornomenus Dy x DX. 6
41. HemnpepsiBHOCTh  QYyHKIIMK, UMEIONMIEH MPOU3BOIHYIO. 1 3HaTh OTpeIeTICHUE TIPOU3BOTHON 10
I[Hq)(bepeH]_IHan dbyukun. Beraucnsate 3HaUeHNE
42. | IlpousBoHas npown3sBeaeHus. [Ipon3BoiHAS YaCTHOTO 1 MPOU3BOAHON (QYHKIHH B TOUKE (I10 5
43. | lIpousBosaHas npousseneHus. [IponsBoaHas 4acTHOTO 1 OIpe/IeNIeHNI0). BRIBOIUTS 1 7
44. | Tlpou3BOJHBIC IEMEHTAPHBIX QYHKIHMI 1 HCIOJIP30BATE HPaBHIa BEITHCICHUA 6
45. | TpowseomHas cnoxHo# QyHKIHI 1 nmpou3BoHON. Haxomutp MPOU3BOIHBIE 6
46. | [IpousBosaHas ClIOKHOW QYHKIIMU 1 CYMMBI H IPOU3BEACHHUS IBYX (PYHKUUIL 6
47. | Konmponvnaa paboma no anzeope u Havanam 1 sacTHOro. Haxozuts TTPOM3BO/HBIC 6
MamemamuyiecKozo ananuza  Ne2 no  meme SNEMEHTAPHBIX QYHKIMH. .
«Ipoussoonas» Haxonuts TPOU3BOLHYIO CIIOXKHOM
¢GbyHKIMH, 00paTHON PYHKIUU
IIpumeHeHne NPON3BOAHOI 16
48. | MakcuMyM 1 MUHUMYM (GYHKIHHA 1 HaxoauTh TOYKM MUHHMYMa U 7
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49. | MakcuMyM ¥ MUHUMYM (YHKLIHUHU 1 MakcumyMa QyHkuuu. Haxoauts 10
50. VYpaBHeHHe KacaTeIbHON 1 HauOoJbIlIee U HAUMEHbLIIee 3HAaUCHUs 6
51. | YpaBHeHHE KacaTeJIbHOU 1 %_)IyHKHHH fia OTPesKe. 6
aXOJIUTh YTIIOBOH KOAPHUIIUECHT
52. [TpuGy>keHHBIE BEIYUCIICHUS 1 . 6
KacaTeNnbHOU K TpaduKy QyHKIHNU B
53. Bo3spacranue u yobiBaHue QYHKIHH 1 TOUKE ¢ 3a1AHHOH a6CIHcCol X0, 65
54. | Bo3pacranue u yobiBaHue QyHKIIUU 1 3AMHCHBATE ypABHEHIE 7
95. [Ipon3BoHBIE BEICHIMX NOPSIAKOB 1 KacaTenbHOM K TpabuKy GyHKIH, 10
56. 3KCTpE}MYM (GYHKIIMM €  €AMHCTBEHHON KPUTHYECKOUN 1 3a1aHHOI B TouKe. [IPUMEHATH 6
TOYKOH IPOM3BOIHYIO JUIS IIPUOIIHIKEHHBIX
o7. OkcTpeMyM (QYHKIIMM C E€IMHCTBEHHOH KPHUTHYECKOM 1 BEIYMCIICHHIL 6
TOYKOH HaxoauTh IpOMeXyTKH BO3pacTaHUs U
58. 3aja4n Ha MAKCHMYM ¥ MUHAMYM 1 yObiBanus GyHKIMU. J[0Ka3bIBaTh, 4TO 6
59. 3agayn Ha MAKCUMYM U MUHUMYM 1 3a1aHHAast YHKIHS BO3PACTACT 10
60. | AcummroTsl. JIpoOHO-TMHEHHAS QYHKIHS 1 (yObIBa€eT) HAa YKa3aHHOM IPOMEKYTKE. 10
61. [Toctpoenue rtpadukoB (QYHKIHA C [PUMEHEHHEM 1 HaxoauTts HanOOJIbIlIee ¥ HAMMEHBIIIES 6
ITPOU3BOJHBIX 3HaYeHUs QYHKIUHU.
62. [Toctpoenue rtpadukoB GYHKIUI € MOpUMEHEHUEM 1 Haxonuth BTOpYyI0 MPOU3BOAHYIO U 6
IPOU3BOJTHBIX YCKOpEHHE MpoIiecca, OMUCHIBAEMOTO
63. | Konmponvnasa paboma no ancebpe u Hauanam 1 nipu oMoty ¢popmyitel. MccinenoBaTh 6
mMamemamuyeckozo ananuza Ne3 no meme «Ilpumenenue (GYHKIUIO ¢ TOMOIIIBIO POU3BOIHOMN U
npou3600HOI» cTpouts €€ rpaduk. [IpumeHsITH
MPOU3BOHYIO MPH PEIICHUH
TCOMETPHUECKUX, PU3NICCKUX U JAPYTUX
3a/1a4y
O0beMblI Tea 17
64. | Ilonsarue oObema 1 OOBACHATD, KaK U3MEPSAIOTCS 00BEMBI 6
65. | O6beM npsIMOYroJIbHOIO NapajlieNenunea 1 TEJ, IPOBOJS AHAJIOTUIO C U3MEHEHUEM 10
66. | OO0beM npsiMON IPU3MEI 1 TUTONIAJIe MHOTOYTOJIEHUKOB, 6
67. O0BeM LHUAJUHIPA 1 (bopMyanOBaTL OCHOBHBIE CBOMCTBA 6
68. O0Bem IuIMHIpa 1 00BEMOB 1 BBIBOJIUTH C UX TIOMOIIBIO 6
69. | Beuncienue 00eMOB Tell C MOMOIIBIO HHTETpaja 1 hopmy.y 06BEMa HPSIMOYTOIBHOTO 6
70. | O6beM HaKIOHHOW IPU3MBbI 1 napaiienenumnena. ®opMynIupoBarh 1 5
71. | O6beM nupamussl 1 JOKa3bIBaTh TE€OPEMbI 00 00bEME TIPSIMOI 6
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72, O0beM nupaMu/ibl 1 MPU3MbI U 00BEM LWINHAPA; PELIaTh 7
73. O0BeM KoHYyCa 1 3a/1a4u, CBA3aHHBIE C BBIYUCICHUEM 6
74. | O0bem mapa 1 00BEMOB 3TUX Tel. BBIBOAUTH 6
75. O0Bem mapa 1 HUHTErpalIbHYIO hopMyITy Iiist 6
76. | OO6beMbl IAPOBOTO CErMEHTA, IIAPOBOTO CJI0S U IIAPOBOTO 1 BBIYMCIICHUsI 00BEMOB TEI U 10Ka3aTh € 6

CeKTopa €€ TOMOIIBI0 TEOPEMBI 00 00BEME
77. I[Tnomans chepsl 1 HAKJIOHHOH MPU3MBI, 00 00beMe 10
78. Ilommams cdepsl 1 nupamMubl, 00 00bEME KOHYCA; 6
79. | Konmponvnaa paboma no 2eomempuu Ne2 no meme 1 BBIBOAUTE (DOPMYJIbI 1711 BHIYMCIICHUS 6

«Obvemvt mea» 00BEMOB yCEUEHHON MUpaMUIbl U
80. | Zauem No2 1 YCEYEHHOTO KOHYCa; peniaTh 3a1aut, 6

CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB
9THX TeJl.
IlepBooGpa3Hasi M HHTErpaJ 13

81. | [lonsaTue nepBooOpa3HOi 1 3HaTh U IPUMEHATH ONpeCICHUE 6
82. ITonsiTue nmepBooOpazHoOr 1 nepBooOpa3HoOil U HeoNpeAeNEHHOTO 6
83. | [lonsaTue nepBooOpa3HOi 1 uHTerpana. Haxonute nepBooOpasHble 6
84. [Tnomaas KpUBOJUHEHHOMN Tpareuu 1 3JIEMEHTAPHBIX (QyHKIHMH, 5
85. | OnpeneneHHbIN HHTETPAT 1 nepBooOpasubie f(x) + g(x), kf(x) 10
86. | OnpeneneHHBIN UHTErpal 1 u f(kx + b). UuterpupoBath GyHKIMN 6
87. [TpubamKeHHbIE BBIYMCICHUS ONPEASNICHHOT0 HHTErpaia 1 [PH TIOMOIIH 3aMEHBI TIEPEMEHHOH, 7
88. | ®opmyna Hetorona - Jleiibuuua 1 UHTETPUPOBAHUS 110 YacTAM. BpIUMCIATH 6
89. ®opmyna Herorona - Jleiibuuua 1 IUIOWIAAb KpI/IBOJ'II./.IHGI\/JIHOI\/JI Tpaneuuu. Ha- 6
90. | ®opmyna Hetotona - Jleii6numa 1 XOAMUTb NPUOIMKEHHBIE 3HAUEHUS 6
91. | CoiicTBa onpeieIeHHOro HHTerpajia 1 VIHTCTPAJIOB. BI’}IMCMH’ TLIomane 6
92. [IpumeHenue ONpeIETICHHBIX WHTErpaJIOB B 1 KPHBOIMHEHHOH TPAICIUH, HCIOJIb3Ys 6

TEOMETPHYCCKUX H (DH3HUECKHX 3A1a9aX TEOMETPUIECKHIT CMBICIT ONPEIENEHHOTO
93. | Konmponvnaa paboma no ancebpe u Hauanam 1 WHTCTpaa, BHAUCIATE OTPICICHHbIN 6

MamemamuuecKozo ananusa No4 no meme
«Ilepsoobpaznan u unmezpan)

WHTETpaJI IPU TOMOIIH (HOPMYJITBI
Hprorona—/JleiiOnuma. 3HaTh U
MIPUMEHATH CBOMCTBA ONPEIEIEHHOTO
HMHTETpaJa, IPUMEHSATh ONIPEAECIEHHBIE
WHTETPAIIbI IPU PEIICHUU
TeOMETPUUYECKUX B (PU3UUECKHX 3a/1a4.
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Pematp HecnoxkHbie qudhepeHIATBLHBIC
yYpaBHEHHSI, 3a]1a4¥, IPUBOISIIUE K
Qg QepeHIMaTbHbIM YPaBHEHHSIM

YpaBuenusi. HepaBencra. Cucrembl 57
PaBHOCHJIBHOCTh YPABHEHMIi 1 HEPABEHCTB 4
94, PaBHOCHIIbHBIE TPEOOpa30BaHUs YPaBHEHUH 1 3HaTh ONpe/eieHIe PABHOCUIBLHBIX 6
95. | PaBHOCHIIBHBIC ITPe0Opa30BaHusl ypaBHEHUN 1 ypaBHEHU! (HEPABEHCTB) U 6
96. | PaBHOCHUIIBHBIE ITPeOOpPa30BaHUs HEPABCHCTB 1 npeoOpazoBaHus, IPUBOISIINE JaHHOE 0
97. PaBHOCHIIBHBIE TTPEOOPa30BaHNUST HEPABEHCTB 1 ypaBHEHHE (HEPABEHCTBO) K 6
PaBHOCUIILHOMY, YCTaHABJIMBATh
PaBHOCUIIBHOCTh YPAaBHEHHM
(HEpaBEHCTB)
YpaBHeHHsI - CJIeACTBHS 8
98. | [loHATue ypaBHEHUSI-CICICTBUS 1 3HaTh OnpeeNeHHe ypaBHeHUS- 6
99. | Bo3BeneHne ypaBHEHHUS B UETHYIO CTEIICHb 1 CIIeJICTBUS, MpeoOpa3oBaHus, 6
100. | Bo3BeneHue ypaBHEHHS B YETHYIO CTCIICHb 1 MPUBOJISIINE TaHHOE YPAaBHEHUE K 5
101. | IloTreHumpoBaHue jorapuMUIECKUX YpaBHEHHUH 1 YpaBHCHHIO-CIIeICTBUIO. Pemarh 6
102. | IloreHuupoBaHue jorapu(pMUUECKUX YpaBHEHUH 1 YPaBHCHUS ITPH IMIOMOIIHN TICpEXoa K 10
103. | Ipyrue mpeoOpa3oBaHus, NPUBOMAAIINE K ypaBHEHHUIO- 1 YPaBHCHHIO-CJICICTBUIO 7
CJIEZICTBUIO
104. | IlpumeHEeHNE HECKOIBKUX MPEOOPa30BaAHMIA, TPUBOISIINX K 1 6
YPaBHEHHIO-CIIEJICTBUIO
PaBHOCHJIBHOCTh YPABHEHHIi M HEPABEHCTB CHCTEMaM 13
105. | OcHOBHBIE TTOHATHSI 1 6
106. | Pemienue ypaBHEHHH ¢ TOMOIIbIO CUCTEM 1 Pemiate ypaBHEHUs IEPEX0OOM K 10
107. | Pemenuie ypaBHEHHIA C TIOMOMIBIO CHCTEM 1 PaBHOCUIIBHOM cucTeme. Pemars 6
108. | Pemienue ypaBHEHHI ¢ MOMOIIBIO CUCTEM (TTPOJOHKEHHE) 1 YPaBHEHUS BUA 6
109. | Pemenue ypaBHEHHA C TIOMOUIBIO CHCTEM (TIPOJIOJDKCHHUE) 1 f (a(x)) = f (b(x)). Pemars HepasencTaa 6
110. YPaBHCHI/IC BHUIA f(a(x)):f(b()()) 1 nepexoaoM K paBHOCHHLHOﬁ CUCTEME. 6
111. | Ypasuenue suaa f(a(x))=f(b(x)) 1 Pemats HepaBencTBa Buza f (a(x)) > f 10
112. | PemeHne HEPaBEHCTB C OMOIIBIO CUCTEM 1 (b(x)) 6
113. | Pemenne HEPaBEHCTB C MOMOIIBIO CUCTEM 1 6
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114. | PeumieHue HEPABEHCTB C MOMOIIBIO CUCTEM (IIPOIOJIKEHHE) 1 6
115. | Pemenue HepaBEHCTB ¢ MOMOIIBIO CUCTEM (TIPOOJKEHNE) 1 6
116. | Hepasencta Buaa f(a(x)) > f(b(x)) 1 6
117. | Hepasencta Buaa f(a(x)) > f(b(x)) 1 10
PaBHOCHJIBHOCTH YPaBHEHHUIT HA MHOKeCTBaX 7
118. | OcHOBHBIE TOHTHS 1 Pemate ypaBHEHUS IIPH ITOMOIITH 6
119. | Bo3BeneHue ypaBHEHUS B YCTHYIO CTEIICHb 1 PaBHOCHJIBHOCTH Ha MHOXKECTBaX 10
120. | Bo3BeneHue ypaBHEHUs B YETHYIO CTENICHb 1 6
121. | YMHOXEHHUE YpaBHEHHS HA (PYHKITHIO 1 6
122. | dpyrue npeoOpa3oBaHusi ypaBHEHUIH 1 6
123. | IlpuMeHeHne HeCKOJbKUX MpeoOpa3oBaHmil 1 6
124. | Konmponvnas paboma no ancebpe u Hauanram 1 6
MamemamuiecKozo ananuza M5  no  meme
«Pagnocunvnocme ypagHeHuil u HepageHcme)
BekTOpbI B IPOCTPAHCTBE 6
125.| Ilonsarue BekTopa. PaBeHCTBO BEKTOPOB 1 dopMynupoBaTh ONpeAeIeHUE BEKTOPa, 10
126.| Cnoxxenue u BBIYUTAHHE BEKTOPOB. CyMMa HECKOJBKHUX 1 €ro JUTUHBI, KOJUTMHEAPHBIX U PaBHBIX 6
BEKTOPOB BEKTOPOB, IPUBOJIUTH IIPUMEPHI
127.| YMHOXEHHE BEKTOpa HA YHCIIO 1 (bU3UYECKUX BEKTOPHBIX BEJTUYHH 6
128.| KommuianapHble BEKTOPBI 1 OOBSICHATH, KaK BBOJATCS AeHCTBUS 10
129.| IlpaBuio mapaienenumneaa. Pa3ioxkeHrne BeKTopa 1mo TpeM 1 CJIO)KEHHUS BEKTOPOB, BEITUTAHUS 6
HEKOMILJIAHAPHBIM BEKTOPaM BCKTOPOB M YMHOXKCHH BEKTOPA Ha
130.| 3auém No3 1 YHCII0, KAKUMHU CBOMCTBAMH OHHU 6

00Ja1atoT, 4TO TaKOE MPABHIIO
TPEYTroJIbHUKA, IPABUIIO
rapasuiesiorpaMMa 1 ImpaBuiio
MHOTOYTOJIbHUKA CII0KEHUS BEKTOPOB;
pelaTh 3a1a4u, CBSI3aHHBIE C
JNeHCTBUSIMHU Ha BeKTOpaMu. OOBICHATD,
KaKHe BEKTOPbI Ha3bIBAKOTCS
KOMIUTaHAPHBIMH; (HOPMYTUPOBATH U
JIOKA3bIBATh YTBEPXKACHUE O IPU3HAKE
KOMIIJIAHAPHOCTHU TPEX BEKTOPOB;
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OOBSICHATH, B UEM COCTOHUT MIPABUIIO
napajuieienunea clioXeHus Tpex
HEKOMIUIAHAPHBIX BEKTOPOB;
(hopMynupoBaTh U JOKA3bIBaTh TEOPEMY
0 pa3JI0KEeHUH JII000ro BEKTOpA MO TPEM
JTAHHBIM HEKOMILJIAHAPHBIM BEKTOPAM;
MPUMEHSTHh BEKTOPBI IIPU PEILICHUN
F€OMETPUYECKHX 3a/1a4.

MeTo1 KOOpPAUHAT B NpocTpaHcTBe. /IBHiKeHHA 15
131. | IlpsMoyrospHasi cUCTeMa KOOpJIMHAT B MPOCTPAHCTBE 1 OOBACHATH KaK BBOAUTCS NMPSMOYTOJIbHAS 6
132. | Koopnunatel BekTopa. CBs3b MEXIY KOOpPAHMHATAMH 1 crcTeMa KOOpJIMHAT B IPOCTPAHCTBE, KaK 6
BEKTOPOB U KOOPAMHATAMHU TOUYEK OTIPECTISAIOTCS KOOPJUHATHI TOUKU U KaK
133. | Ilpocreiimue 3a1a4i B KOOpAMHATAX 1 OHM HAa3BIBAIOTCS, KaK OINPEACISIOTCS 10
134. YpaBHeHHE ccbepbl 1 KOOpAWHATHI BEKTOPA, (bopMmepOBaTb " 5
135. | Yroa mMexay BeKTOpaMu 1 AO0Ka3bIBATh YTBEPKACHUA : 0 10
136. | CkansipHoe IpOM3BEICHUE BEKTOPOB 1 KOOpAMHAaTax CyMMbl M PasHOCTH ABYX 6
137. | CxansipHOoe mpoun3BeJeHIE BEKTOPOB 1 BEKTOPOB, O KOOpAMHATAX IIPOU3BEACHUA 6
138. | BeluncieHue yrioB MKy OPSMbIMH U IIOCKOCTSIMU 1 BCKTOpa Ha H9HCIO, O CBiI3M  MEKIY 6
139. | BoluucsieHue yIiioB MEXIy NPSMBIMU U IUIOCKOCTSAMHU 1 KOOpAMHATAMHI BEKTOpa N KOOp/IMHATAMH 5
140. | YpasHenue miockocTH 1 €ro KOHIIa M Hayaja, BBIBOAMTH U
141. | JIsmwxenus. LlenTpanbHas cummerpust. OceBasi CHMMETPHS 1 VCTIONE3OBATL  TIPH - PCHICHAM  3a/1ad 6
142. | 3epxansHas cummeTpus 1 (opMysIBl KOOPAUHAT CEPEINHBI OTPEe3Ka, 7
" JMHBI BEKTOpAa W PACCTOSIHHS MEX,
143. | IMapamensHbIi nepeHoc. [IpeodpazoBanue moo0us A P P y 6
ByMsI TOYKAaMH{; BBIBOJIUTH YpaBHEHUE
144. | Konmponvnaa paboma no z2eomempuu Ne3 no meme 1 ABY ’ 8 yP 6
cdepsl TAaHHOTO paguyca C IIEHTPOM B
«Bexkmopvl. Memoo Koopounam 6 npocmpancmee. N
JAHHOM TOUKe.
Meusicernusny
PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKECTBAX 7
145. | OcHOBHBIE OHSATHS 1 Pemarp HepaBeHCTBa IPU IOMOIIH 6
146. | Bo3BeneHne HEPABEHCTB B UETHYIO CTETIEHb 1 PaBHOCHIIBHOCTH Ha MHOXKECTBaX. 6
147. | Bo3BeneHue HEPABEHCTB B YETHYIO CTENEHB 1 Pemate HecTporue HepaBeHCTBA 6
148. | YMHOXEeHHE HEPaBEHCTBA Ha (PYHKIIUIO 1 6
149. | Ipyrue mpeoOpa3oBaHusi HEPABEHCTB 1 6
150. | IlpumMeHeHHE HECKOIBKHUX Mpeo0pa3oBaHMii 1 6
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151. | Hectporue HepaBeHCcTBa 1 10
MeTo1 NPOMEKYTKOB J1JIS1 YPABHEHM M1 HEPABEHCTB 5

152. | YpaBHEeHHS ¢ MOAYISIMH 1 Pemats ypaBHeHMsI (HEpaBEHCTBa) € 10
153. | HepaBeHcTBa ¢ MOIyJIIMHU 1 MOJYJISIMHU, PELIaTh HEPABEHCTBA MPU 6
154. | Meto1 MHTEPBAJIOB JUIsl HEPEPHIBHBIX (PYHKIMH 1 IIOMOIIY METO/A UHTEPBAJIOB IS 10
155. | MeTtoa MHTEpBAJIOB ISl HEMPEPBIBHBIX (DYHKITHI 1 HETPEPBIBHBIX ()YHKIUN 6
156. | Konmponvnan paboma no ancebpe u Hauanram 1 6

Mamemamuyeckozo ananuza Neb6 no meme «Memoo

HPOMENCYMKOE8 014 YPAGHEHUIL U HEPABGEHCME)»
Hcnosb3oBanue CBOMCTB QYHKUMI NPU pelICHUH YPaBHEHH I 5

U HEPABEHCTB
157. | Mcnonb3oBanue obaacTeil cymecTBoBaHUs PyHKIUH 1 Hcnonb3oBath cBOMCTBA PYHKIMMA 10
158. | Hcnonb3oBaHue HEOTPUIIATENILHOCTH (PYHKIIUN 1 (obnacreit cyliecTBOBaHMUS, 6
159. | Mcnonp3oBanue OrpaHUYCHHOCTH (DYHKIINN 1 HEOTPHUIIATEIILHOCTH, OTPAHUYEHHOCTH ) 6
160. | Mcnosib30BaHME MOHOTOHHOCTH U SKCTPEMYMOB (DYHKITHI 1 PU PEIICHUU YPABHCHUH U HCPABCHCTB 10
161. | Ucnonb3oBaHKe CBOMCTB CHHYCA H KOCUHYCA 1 B IPUKJIA/IHBIX 33/1a4ax. Mcmons30Bath 10
MOHOTOHHOCTb U 3KCTPEMYMBI (DYHKIIUH,
CBOMCTBA CHHYCa U KOCHUHYCa
CucreMbl ypaBHeHHIi ¢ HECKOJIbKUMH HEeW3BECTHBIMH 8

162. | PaBHOCHJIBHOCTb CHCTEM 1 3HATh ONPEEIICHNE PABHOCHIIBHBIX 6
163. | PaBHOCHJIBHOCTB CHCTEM 1 CHCTEM YpaBHEHUH, MpeoOpa3oBaHuH, 6
164. | Cuctema - cleCTBHE 1 NPUBOASIINX JAHHYIO CUCTEMY K 6
165. | Cucrema - ciexncrsue 1 paBHOCPIJIBHOfl. Pemrate cucteMEl
166. | MeTtoj 3aMeHbI HEU3BECTHBIX 1 YPaBHEHHUM IIPU IIOMOIIH IIEpEXoia K 5
167. | Mero/1 3aMeHbI HEU3BECTHBIX 1 PaBHOCHILHOH cucteme. IIpumensTh 7
168. | PaccyxaeHust ¢ 4HMCIOBBIMH 3HAYCHUSMH IIPU pPEIICHUU 1 PaCCyXNCHHS C THCIOBBIMH SHATCHIAMU 10

CHCTEM ypaBHEHHI MIpH PEUICHUN YPaBHEHUH W HEPABEHCTB
169. | Konmponvnas paboma no ancebpe u Hauanam 1 6

mamemamuyueckozo ananuza Noe7 no meme «Cucmemoy

HTorosoe noBropenue 0Ji0ka ajaredpa u Hayaja 19

MATEeMATHYECKOr0 aHAJIN3a

170. | [ToBTropenue no reMe « PyYHKUUHU U UX rpadUKN» 1 6

52




171. | IloBropenue no teme «PyHKIMH U UX TpauKm» 1 6

172. | IloBropenue no teme «lIponsBogHas 1 6

173. | IloBropenwue no teme «lIpousBogHasn 1 6

174. | IloBropenue no teme «lIponusBoaHasy 1 6

175. | IloBropenue no teme «IIprumMeHeHre npou3BOIHON» 1 6

176. | IloBropenue no teme «lIpuMeHeHNE TPOU3BOTHON 1 6

177. | IloBropenune no teme «IlepBooOpasHas U HHTErpaI» 1 6

178. | IloBropenue no teme «llepBooOpazHasi u HHTETPADY 1 6

179. | IloBropenne mo TemMe «PaBHOCHUIBHOCTH YpPAaBHCHHH H 1 6
HEPaBEHCTBY

180. | IToBTopeHue no TemMe «YpaBHEHUSI-CICICTBU» 1 6

181. | IloBropenne mo Teme «PaBHOCHIBHOCTH ypaBHEHHMH W 1 6
HEPABEHCTB CUCTEMaM»

182. | IloBropenne mo Teme «PaBHOCHIBHOCTH ypaBHEHHMH Ha 1 6
MHO>KECTBAX»

183. | [ToBTropenune mo TemMe «PaBHOCHIIBHOCTH HEPABEHCTB Ha 1 6
MHOXECTBAX»

184. | IloBropenue mo TemMe «MeToa TNPOMEXKYTKOB st 1 6
YpaBHEHUU U HEPABEHCTB)

185. | IloBropenne 1o Teme «MeTol TPOMEXKYTKOB s 1 6
YpaBHEHUU U HEPABEHCTB)

186. | IloBropenne 1o Teme «MeTol TPOMEXKYTKOB IS 1 6
YpaBHEHUU U HEPABEHCTB)

187. | IloBropenue no teme «lcrnonbp3oBaHue CBOMCTB (PyHKLUI 1 6
IIPY PEUICHUU YPABHEHUI M HEPABEHCTBY

188. | [loBropenne mo Teme «CHCTeMBl ypaBHEHHH C 1 6
HECKOJIbKUMH HEU3BECTHBIMID)

189. | Hmozoseas konmpoavnas paboma no anzedpe u Havanam 1 6
Mamemamuuecko2o ananuza Nes

190. | Hmozosas konmpoavHas paboma no anzedpe u Haualam 1 6
Mamemamuyuecko2o ananuza Nes

3ak/04uTeIbHOE IOBTOPEHUE NP MOAT0TOBKE K UTOI0OBOil 14

ATTECTAIMU IO TeOMETPUMA

53




191. | Akcuomsl crepeomeTpun. B3aumMHOe  pacmosiokeHue 1 6
IpAMBIX U II0cKocTel. Teopema Tpex nepreHAUKYIsIpoB

192. | IlapannenbHOCTh W MEPHEHAMKYJSPHOCTh MPSIMBIX H 1 6
IJIOCKOCTEM

193. | CkpemuBatomumecss OpsMbIe. YTON MEXIY HpSIMON H 1 6
IUIOCKOCTBIO, IBYTPAHHBINA yro

194. | MHOTOTpaHHUKHU: TapajuIeenuIesa, Mpu3Ma, MHPaMUJa, 1 6
IUIOINAAM UX IOBEPXHOCTEH, 00BEMBI Tel

195. | MHOTOTpaHHUKHU: TapauIeenuIesa, Mpu3Ma, MHPaMUja, 1 6
IUIOINAAM UX IOBEPXHOCTEH, 00BEMBI Tel

196. | HumuHap, KOHYC M 1ap, 0NN MOBEPXHOCTEH Tl 1 6

197. | Hunmuaap, KOHYC | 1ap, 10NN MTOBEPXHOCTEH Tl 1 10

198. | IloBropenue no Teme «OObBEMBI T 1 6

199. | IloBropenwue o Teme «OOBEMBI TED» 1 6

200. | IloBropenue o Teme «O0bEeMbI Tem» 6

201. | [ToBropenwue mo teme «KomMOMHaNMs TSI 1 10

202. | IToBropenue no reMe «KoMOUHaIHS TSI 1 6

203. | [loBropenue 1o TemMe «BmucaHHble ¥  ONMHCAaHHBIC 1 6
MHOTOI'PaHHHUKH

204. | IloBropenne 1o Teme «BrnucaHHble U ONHMCAaHHBIE 1 6
MHOTOTPaHHHKIDY

IleHHOCTHBLIE OPUEHTHPHI:

B 6ocnumanuu demeii 1oHouecko2o 6o3pacma (yposeHs cpeone2o obuje2o 00pazo8anus) NPUOPUmMemoMm s8saemcs co30anue 01a2onpusimHuLx
ycnosuil 0nist npuodpemens WKOJIbHUKAMU ONbIMA OCYWeCMBNIEeHUs. COYUATbHO 3HAUUMBIX Oell.

Buvioenenue oannozo npuopumema ceA3aHO ¢ OCOOEHHOCMAMU WKONbHUKOG FOHOUIECKO20 603PACMA: C UX NOMPEOHOCMbIO 6 JHCUSHEHHOM
camoonpeoenenuu, 8 6b100pe OalbHelUle20 HCUSHEHHO20 NYMU, KOMOPbLIL OMKPbIBAemcs neped HUMU Ha NOPO2e CAMOCMOAMENbHOU 83POCIOU HCUSHU.
Coenamw npasunbhblil 66160p CMAPULEKTACCHUKAM HOMOICEM UMEIOWUTICA ) HUX PeaNbHblll NPAKMUYecKull Onblm, KOmMopbulil OHU MO2ym npuobpecmu
6 mom uucie u 6 wKoie. Basicno, umobvl 5mom onvim oka3ancs COYUAIbHO 3HAYUMBIM, MAK KAK UMEHHO OH NOMOXNCEN 2APMOHUUHOMY 8XOHCOECHUIO
WUKONLHUKOB 60 83POCILYIO JICU3Hb OKpYJCcarouje2o ux oowecmea. Imo:
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1. Onvim Oen, HanpasieHHbIX HA 3aDOMY 0 c8oell cembe, POOHBIX U ONUZKUX,

2. Tpyooeoii onvim, onvlm yuacmus 8 NPOU3800CMEEHHOU NPAKMUKE;

3. Onvim Oel, HANPABIEHHBIX HA NOJL3Y CBOEM) POOHOMY 20POOY UL CeLy, CMPAHe 8 YelOM, ONbIM OesIMeNbHO20 BbIPANCEHUS COOCMBEHHOU
2PaANCOAHCKOU NOZUYUU,

4. Onvlm npupo0ooxXpanusix Oei;

5. Onvim paspewenus 603HUKAIOWUX KOHDAUKIMHBIX CUMYAYULL 8 WKOIe, 00MA ULU HA Yauye,

6. Onvim camocmosmenbHo20 NPUOOPEeMeHUsL HOBbIX 3HAHULL, NPOBEOCHUS HAYYHBIX UCCAEO08AHULL, ONbLM NPOEKMHOU OesAMeNbHOCU,

7. Onvlm u3yueHus, 3aujumsl U B0CCMAHOBIEHUS KVIbMYPHO20 HACIEOUs. YeN08eHeCmad, ONblM CO30aHUS COOCMBEHHBIX NPOU38e0eHUll
KY/IbMypPbl, ONbIM MEOPUECKO20 CAMOBBIPANCEHUSL,

8. Onvim sedenusi 300p06020 06PA3a HCUZHU U 3a00MbL 0 300P0OBbe OPYUX H00el,

9. Onvim oKa3aHusi NOMOUWU OKPYICAIOWUM, 3AO0MbL O MALLIULAX UTU NOHCUTBIX TH0O0SIX, 60JOHMEPCKULL ONbIM,

10. Onvim camonosHanus u camoananu3d, ONbImM COYUAILHO NPUEMIEMO20 CAMOBLIPANCEHUS U CAMOPeanu3ayuu

55



IHEPEYEHb  YYEBHO-METOJIUYECKHX CPEACTB OBYYEHHMA NOBOPYJOBAHUA

Y4eOHO-MeTOANYECKUI KOMILJIEKC JAJIs1 yYUTeJIsA:
1.

2.
3.

©ooNO

C.M. Huxonsckuit, M.K. TTotanos, u apyrue «AnreOpa n Hauaia MaTeMaTH4eCKOro aHanusa, 10 xmaccy, 6a30Bblid U yriryOIEHHBIH YPOBHH.
[Ipocsemenue, 2018r.

C.M. Huxonsckuii, M.K. [loranos, u npyrue «Anredpa 1 Hadaina MaTeMaTH4ecKoro aHanusa, 11 kmacey, [Ipocsemenue, 2019r.

M.K. TIloramoB, A.B. IlleBkuH «AnreOpa W Hayajla MaTeMaTHYeCKOro aHaimm3a, 10 kmaccy — JUIAKTHYECKHE MaTepHalbl,
IIpocenienue, 2018r.

M.K. TIloramoB, A.B. IlleBkuH «AnreOpa W HadajJla MaTeMaTHYEeCKOTO aHaiau3a, 11 Kmaccy — JUMIAKTHYECKHE MaTepHabl,

[Ipocsemnienue, 2018r.

[Tpunoxxenue k razetre 1 ceHTsI0ps «MaTemMaTHKay.

IL.U AnteiaoB. Tectel. Anreopa 10-11 kmaccst. Jpoda 2017.

Atanacsn JI.C., byry3oB B.®. «I'eometpus, 10-11», Ipoda, 2017r.

b.T'. 3uB «/Ilunaktuueckue marepuansl o reomerpun 10 kimace». [Ipocsemenne 2017.
Bb.I'. 3uB «/lunaktnueckue marepuaibl o reometpun 1 1kmacey. [Ipocsemenue 2017.

10. Coopuuku KMo EI'D.
Y4eOHO-MeTOANYECKUIT KOMILJIEKC /1JI51 00yYAKOIUXCS:
1.

2.
3.
4.

C.M. Huxonbckuii, M.K. [lotanos, u gpyrue «Airedpa n Hayajla MaTeMaTH4ECKOr0 aHanu3a, 10 kiace», 6a30BbIi U yriyOJEHHBIA YPOBHHU.
[Ipocsemenue, 2020r.

C.M. Huxonsckuii, M.K. Ilotanos, u apyrue «Anredpa u Hauajga MaTeMaTUYecKoro asaiausa, 11 kmaccey, [Ipocsemenue, 2020r.

Atanacsn JI.C., Byty3oB B.®. «I'eometpus, 10-11», Ipoda, 2020r.

Coopuauku KMMos EI'D.
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