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AHHOTaNuA

K pa6oueii nporpamMme yuyeoHoro npeamera «MartemaTuka» 11 kiaace
JanHast pabouast mporpaMma OpHUEHTHpOBaHa Ha oOyuarommxcs 11 kjgacca M peanusyercs Ha
OCHOBE CJICAYIOIINX JOKYMEHTOB:

1. ®enepanbnbiii 3axon «O6 oOpazosanuu B Poccuiickoii @enepanum» Ne273-03 ot 29.12.2012
r. (c M3MeHEeHUSIMU U JONOJTHEHUSIMH).

2. ®egnepanbhblii  ['OCyIapCTBEHHBIH  00pa30BATENbHBIM  CTAHAAPT OCHOBHOTO  OOIIETO
o0Opa3oBaHHs, yTBEPkKACHHBIN TpuKkazoM MuHHcTepcTBa 00pasoBanust u Hayku P® ot 17.12.2010 r. Ne
1897 (¢ u3MeHEeHMSIMH M JAOTIOJTHEHUSIMH).

3. Ocnosnas o0pasoBaresnbHas nporpamma OO0 MKOY Baknymmackoit CIII.

4. Ycras MKOVY Baknymmnckoit CIII .

5. Pacnopspkenre MunucTepcTBa 06pazoBanust YIbsIHOBCKOM o0macti Nel146-p ot 12.04.2011r.
«O0 yTBepKIIEHUH PEermOHAIFHOTO 0a3WCHOTO TJIaHa W MPUMEPHBIX YIeOHBIX TUIAHOB 00pa30BaTENbHBIX
YApEeXISHUH Y IbIHOBCKON 00JIaCcTH, peaTM3yIOMINX IPOTPaMMEI 00IIIEro 00pa30BaHUs.

6. ®enepanbHblii MepevYeHb YU4EOHHKOB, PEKOMEHIOBAHHBIX MUHHUCTEPCTBOM 00pa3oBaHHs U
Hayku  Poccmiickoii  ®emepauun K = HCHOJB30BaHMIO B 00pa3oBaTeIbHOM — Mpolecce B
o011eo0pa3oBaTeIbHBIX YUpexkIeHHUX (Mpuka3 MunuctepcTBa oopasoBanust Ne 253 ot 31.03.2014 . «O6
YTBEpKACHUU (efepanbHbIX NepeuHeil y4eOHMKOB, pEKOMEHAYEMbIX K MCIOJIB30BaHHIO TIPH peau3aiin
UMCIOIIUX TOCYAapCTBEHHYIO aKKPEIUTALUI0 OO0pa3oBaTeNbHBIX MPOrpaMM HAdalbHOTO OOIIero,
OCHOBHOTO O0IIETO, CpeHero o01Iero o0pa3oBanus) (¢ U3MEHEHHUSIMH U TOTOJTHEHUSIMU).

7. Tlporpammel. MaremaTtuka. 5-6 kimaccel. AusreOpa. 7-9 kimaccel. AnreOpa W Havana
MaTemaruyeckoro anammza. 10-11 kmaccel. /aBT.-coct. M .M. 3ybGapema, A. I'. MopakoBud.- M.:
Mmuemo3snna, 2018.

8. T'eomerpust. COOpHUK MPUMEPHBIX paboumx mporpamm. 10-11 kimaccer : yue6. [TocoGue st
o011e00pa3oBaT. opranu3aiuii : 6a3oBbii u yrinyos. ypoeau / [ coct. T. A. Bypmuctposa |. -4-¢ u3n.-M. :
IIpocsemenue, 2020.

PaGouasi mporpaMma cOCTOMT M3 CJIEIYIOIINX Pa3eioB:

1. Inanupyemsbie pe3yinbTaThl OCBOCHHS yueOHOTO mpeamera B cootBeTcTBrr ¢ DIOC.
2. Conepxanue y4eOHOTO pEAMETa.

3. TemaTnueckoe MIAHUPOBAHKE C YKa3aHHUEM KOJIMIECTBA YaCOB, OTBOJUMBIX HA OCBOCHUEKAKIOM
TEMBI.
MecTo npeaMera B y4eOHOM IJIaHe: IPOrpaMma 1o anredpe 1 HayajiaM MaTeMaTH4eCKOTro aHaInu3a
paccunTana Ha 132 4 (4 "aca B HEJIEIN0); IporpamMma 1o TeOMeTPHUU paccurTana Ha 66 4 (2 4. B HENIeNro).
Hean kypca:

1. B nanpagnenuu 1uuHOCMHO20 pa36uUmMu:

— (opMHPOBaHNE OTBETCTBEHHOTO OTHOLICHHS K YYEHHUIO, TOTOBHOCTU U CIIOCOOHOCTH 00YYarOIIUXCs
K camopealu3alii W caMooOpa30BaHMIO HAa OCHOBE Pa3BUTOM MOTHBAIMKM YYEOHOH JIESTETHHOCTH U
JUYHOCTHOTO CMBbICTIAa HM3YYEHHUS MAaTeMaTHKH, 3aMHTEPECOBAHHOCTH B TNPHOOPETEHHUH W PACHIMPEHHU
MaTeMaTHYeCKUX 3HAaHUM W crnocoOOB JCWCTBHM, OCO3HAHHOCTH IOCTPOCHHUS HWHIMBUAYaJIbHOMN
00pa3oBaTeIbHON TPACKTOPHUHY;

— (QopMHpOBaHHE KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B OOLICHWH, B y4eOHO-HCCIIEI0BATENbCKOM,
TBOPYECKON M Ipyrux BUAAX ACATENBHOCTH MO HPEAMETY, KOTOpas BBIPAKACTCSd B YMEHHH SICHO, TOYHO,
IpPaMOTHO W3JaraTb CBOM MBICIM B YCTHOM M NMCbMEHHOM pPE4M, BBICTPAaWBaTh apryMEHTALHMI0 U BECTH
KOHCTPYKTHBHBIH THAIIOT, TPUBOAUTE IPUMEPHI U KOHTPIPUMEPHI, & TAKXKE TMOHUMATh M YBaXKaTh MTO3UIIHIO
cobeceIHNKa, IOCTUTATh B3aMMOIIOHUMAHHUS, COTPYTHHYATH JJISl TOCTHKEHHS OOIINX PE3yJIbTaTOB;

—(hopMHpOBaHHE LEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKA H OOIIECTBEHHOW MPAKTHKH.

— pa3BHUTHUE NPEJCTABICHHUS 00 M3ydyaeMbIX MaTEeMaTHUYECKUX MOHATHSIX M METOJaX KaK BaKHEHITHX
CpeACTBaX MaTeMaTH4ecKOro MoJICTMPOBAHNUS peasbHBIX POLIECCOB U SABJICHUH.

— pa3BUTHE JIOTUYECKOr0 MBILIUICHHUS: KPUTUYHOCTU (YMEHHE Paclio3HaBaTh JIOTHUECKH HEKOPPEKTHBIE
BBICKA3bIBaHM), KPEAaTHMBHOCTH (COOCTBEHHas apryMeHTalHs, OIPOBEPXKEHHs, IIOCTAHOBKA 3ajad,
(dopMynupoBKa IpodIIeM, UCCIEI0BATENbCKUN IPOEKT U AP.).

2. B memanpeomemuom nanpaenenuu:

— (opMHpOBaHHE CIIOCOOHOCTH CAaMOCTOSITENIbHO CTAaBUTh €M Y4eOHOW M HCCIIEAOBATENIBCKOI
JIeSITENIBHOCTH, TUTAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIMPOBAaTh W OLEHUBATH Y4eOHBIC JEHCTBUS B
COOTBETCTBHH C MTOCTaBJICHHOH 3a7jaueil U YCIOBUSIMU €€ BBIIIOJTHEHNS;



— (popMupoBaHrE YMEHHUSI CAMOCTOSATENBHO IIAHUPOBATh AJIbTEPHATUBHBIC MTYTH TOCTYKEHUS LeNei,
OCO3HAaHHO BBIOMPATh Hauboee F3GeKTUBHBIC CIIOCOOBI PEIICHU YICOHBIX U MO3HABATEIILHBIX 3a/1a4;

— (opMHpOBaHHE YMEHHS HAXOIUTh HEOOXOAMMYI0O HMH(OPMALUIO B Pa3NUYHBIX HCTOYHHUKAX (B
CIpaBOYHMKAX, JUTEparype, VHTepHETE), MpeAcCTaBIsATh MH(POpMAIMIO B pa3iuyHOi (opme (cIoBECHOH,
TaOJIMIHON, TpadUIeCKO, CHMBOJIMYECKOW), oOpabaThIBaTh, XpaHUTh W IIepenaBaTh HH(DOpPMAIUIO B
COOTBETCTBMU C [T03HABATEIbHBIMHI WM KOMMYHUKATUBHBIMU 331a4aMH;

— (opMupoBaHKE BIAJACHUS NMPHEMaMH YMCTBEHHBIX IEHCTBUHN: ONpeAeeHus MOHITHH, 0000ImeHus,
YCTAaHOBJICHUS aHAIOTUH, KJIacCu(pHUKalMi Ha OCHOBE CAMOCTOATENIFHOIO BBIOOPA OCHOBAaHUN M KPUTEPHUEB,
YCTQHOBJICHHS POJOBHIOBBIX W HNPUYMHHO-CICACTBEHHBIX CBS3€H, IOCTPOCHUS YMO3AKJIIOUCHUH
WHIYKTUBHOTO, ICAYKTUBHOTO XapaKTepa WK MO aHaJOTHu;

— (¢opMHpOBaHHE YMEHHUS OPTaHU3OBHIBATH COBMECTHYIO YYEOHYIO ICATENBbHOCTh C YYHTEIEM U
CBEPCTHHKAMU: OINpPENeNATh LN, paclpenenirts (PyHKUUH, B3aUMOACHCTBOBAaTH B IpPYIIE, BbIIBUIAThH
THIIOTE3bl, HAXOAUTh pelIeHHe MpoOIeMbl, pa3pemarb KOH(PJIUKTH HAa OCHOBE COTJIACOBAaHHSA MO3HULUHU H
ydeTa UHTEPECOB, apryMEHTHPOBATh U OTCTaHBATh CBOE MHEHHE.

3. B npeomemnom nanpagienuu:

— (hopmupoBaHue yMeHHH paboTaTh C MaTEMAaTHYECKUM TEKCTOM, TOYHO U I'PaMOTHO BBIpa)kKaTh CBOU
MBICIH B YCTHOH M THCHMEHHOH pEYM, NPHUMEHSSI MaTeMaTHYecKyl0 TEPMHHOJIOTHIO W CHUMBOJIHKY,
WCTIONB30BaTh Pa3MYHBIC S3BIKM MATeMaTHKH (CJIOBECHBIH, CUMBOIMYECKUH, rpadUuecKUid, TaOJINIHBIN),
JIOKa3bIBaTh MaTEMAaTUYECKUE YTBEP)KICHHUS;

— (¢opMHpOBaHHE yMEHHs HCIOJNB30BaTh 0A30BBIC TMOHSATHS W3 OCHOBHBIX DPAa3JeNIOB COJEPXKAaHUS
(aucno, pyHKIMS, ypaBHEHUE, HEPABEHCTBO, BEPOIATHOCTH, MHOKECTBO, I0KAa3aTeIbCTBO U JIp.);

— ¢opMupOBaHHE NPEACTaBIEHHMH O 4YHCIe M YHCIOBBIX CHCTEMax OT HaTypajbHbIX [0
JNEeWCTBUTEIBHBIX YUCENT;, MPAKTHYECKUX HABBIKOB BBIOJHEHUS YCTHBIX, MTUCbMEHHbIX, HHCTPYMEHTAIbHBIX
BBIYMCIICHUH, BEIYMCIUTENBHON KYIbTYPBI;

— YMEHHS HCIIONb30BaTh CHCTEMY (DYHKIMOHAJIBHBIX THOHATHH, (YHKIMOHAJIBHO-TpauUIecKuX
MPEICTABICHUH IS ONUCAHUS U aHaJIM3a PEealbHbIX 3aBUCUMOCTEH;

— MPEICTaBICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHPE U O Pa3IMyYHBIX CIOco0ax
WX U3y4YeHHUs, 00 0COOCHHOCTSIX BBIBOJIOB M MPOTHO30B, HOCSIIIMX BEPOSITHOCTHBIN XapaKkTep;

— IMpPHUEMOB BIAACHUS PA3IMYHBIMH S3bIKAMHA MAaTEMAaTHUKH (CJIOBECHBIH, CHMBOJIHYECKUII,
rpadUUeCcKuii) s WILTIOCTPALMU, MHTEPIPETALUH, apIYMEHTAIINU 1 JJOKa3aTeNIbCTBA;

— YMEHHS TPUMCHATh HM3YYCHHBIC TOHSITHS, ammapar pa3lIM4HBIX pa3AeioB Kypca K pPEUICHHIO
MEXIIPEIMETHBIX 3a7a4 1 3a7a4 MOBCEJHEBHOM )KU3HU.

3agayn Kypcea:
-CHCTEeMaTH3allusl CBEICHUI O YMCIIaX; U3yYeHHE HOBBIX BHUJOB YHCIOBBIX BBIPAXKECHUH M QOPMYIT;
COBEPILLICHCTBOBAHUE IPAKTUYECKUX HABBIKOB M BBIYMCIUTENBHON KYJIBTYpHl, pPAacIIUpEHHE U
COBEpPILUCHCTBOBAHUE AIT€OPandecKoro ammapaTa, cOpMHPOBAHHOIO B OCHOBHOM ILIKOJIE, U €O
MPUMEHEHHUE K PEIICHUIO MATEMAaTHYECKUX U HEMaTeMaTHUECKUX 3a/1aY;
-pacipeHne M CUCTeMaTH3amus oOIIMX CBEACHUH O (QPYHKIMAX, TIONOJIHEHUE Kiacca M3ydaeMbIX
(GyHKUMH, WUTIOCTpaLUsl MIHUPOTHl NMPUMEHEHHs (QYHKIMHA AJ1s ONMUCAHMS M M3YYEHHUS] peajibHbBIX
3aBUCUMOCTEH;
-pa3BUTHE TPEJCTABICHUI O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKpPY)KaloleM
MHUpE, COBEpIICHCTBOBAaHHWE MHTEIUIEKTYyaJbHBIX M PEYEBBIX YMEHHH myTeM oOorameHus
MaTEeMaTHUYECKOT'0 SI3bIKa, PA3BUTHS JIOTHYECKOTO MBIIIJICHUS;
-3HAKOMCTBO C OCHOBHBIMH HJIESIMH U METOJIAMH MaTeMaTHIeCKOTO aHallN3a;
-OCBOGHHE  KOMIICTCHIIMI:  yueOHO-TIO3HABATENbHONH, KOMMYHHKATUBHOH, pe]IeKCHBHOM,
JIMYHOCTHOTO  CaMOpa3BUTHA, LEHHOCTHO-OPHEHTAIMOHHOW W  NPOo¢ecCHOHAIBHO-TPYIOBOTO
BBIOOpA.

IIpenogaBanue opMeHTHPOBAHO HA HCIOJIb30BaHHe YueOHHKa: AnreOpa 1 Hadaa

MaTeMaTH4yeckoro aHanmsa. 11 kiacc. YueOHuK A5 0011e00pa3oBaTesIbHBIX Opranu3anuii (0a30BbId 1

yrnyonennsiid yposau). B 2 4. Y. 2 /[ A. I'. Mopakosud u ap. | ; nog pen.A. I'. Mopakosuua. — 9-¢

U31I.., cTep. — M. : MHemo3uHa, 2022.

I'eomerpus. 10-11 kiaccel: . YueOHUK A5 0011€00pa3oBaTeNbHBIX OpraHu3anui : 0a30BbId U

yrnyonennsiid ypoBau /[ JI. C. AtanacsaH u ap. | . — 7-e u3z.., nepepad. u gor.— M. :Ilpocemienue,

20109.



Ilnanupyembie pe3yibTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

W3ydenue anreOpbl 1 Hayasl MaTEMaTUYECKOTO aHallu3a B CTapiieil mKoie JaéT BO3MOXKHOCTh
TOCTIDKEHHS 00YyJaIOIIMMUCS CIIOCOOHOCTEH K CaMOITO3HAHUIO, CAMOPA3BUTHIO U
CaMOOTPEIEIICHHUIO.

JInyHOCTHBIE:

1) cpopMHupOBaHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKW; KpUTHYHOCTh MBIIUICHUS, YMCHHE PACTIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHHMS,
OTJINYATh THIIOTE3Y OT (PaKTa;

2) TOTOBHOCTB M CITOCOOHOCTB BECTH JAHMAJIOT C APYTHMH JIFOJIbMH, TOCTUTATh B HEM
B3aMMOITOHUMAHHUSI, HAXOAUTH OOIIUE IIeJIM U COTPYAHUYATH IS MX JTOCTHKCHHUS;

3) HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMH, IETHMH MIIAJIIIETO BO3PACTA, B3POCIIBIMH B
00pa3zoBaTeNbHON, OOIIECTBEHHO MOJIE3HON, YIeOHO-UCCIIEI0BATEIbCKON, IIPOCKTHOM U IPYTHUX
BUJIAX JICATEIIHOCTH;

4) TOTOBHOCTB ¥ CIIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHUCIIE CAMOOOPa30BaHHUIO, HA TIPOTSIKEHUN
BCEil JKU3HU; CO3HATEIILHOE OTHOIICHUE K HEITPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHIO YCIICITHON
npoeCCHOHATLHON 1 00IIECTBEHHON IEATEIbHOCTH;

5) acTeTHYECKOE OTHOLICHHE K MUPY, BKIIFOYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA;

6) oco3HaHHBIH BEIOOP Oynyiel mpodeccuu 1 BO3MOKHOCTEN peaan3aiuu COOCTBEHHBIX
’KM3HEHHBIX TJIAHOB; OTHOIIICHHE K IPOPECCHOHATBHOMN NEATETLHOCTH KaK BO3MOKHOCTH Y4aCTHSI B
pCIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIMOHAIBHBIX TIPOOJICM.

MeTtanpeaMeTHbIe:

1) ymeHue caMOCTOSITEIIBHO ONIPEIETISATh eI ACSITEIbHOCTHA U COCTABJISITH TUIAHBI JCSTEIHHOCTH;
CaMOCTOATENIbHO OCYHIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIbHOCTD; UCIIOJIb30BaTh
BCE BO3MOJKHBIE PECYPCHI JIJIsl JOCTHXKEHUSI IIOCTABIICHHBIX 1I€JIeH U pealiu3alluy TUIaHOB
NesITeNIbHOCTH;, BBIOMPATh YCIIEIIHbIE CTPATETUN B PA3IMUHBIX CUTYAI[UX;

2) yMeHHe MPOAYKTUBHO OOIIATHCS M B3aUMOICHCTBOBATD B MPOIECCE COBMECTHOM JIEATEILHOCTH,
YUUTHIBATh MO3ULIMU APYTUX YIACTHUKOB JAEATENbHOCTH, 3((HEKTHUBHO pa3pemaTh KOHPIUKTHL;

3) BrajieHue HaBBIKAMH ITO3HABATEIBHOM, Y4€OHO-HUCCIEA0BATEIbCKON U MPOSKTHOM A TEIHHOCTH,
HABBIKaMU pa3perieHust npooaeM; ClIoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIEHOMY TIOUCKY
METO/IOB pEIICHUs MTPAKTUUECKHUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB IMO3HAHUS;

4) TOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOATEIbHON NH(OPMAIIMOHHO-TTO3HABATENbHOM
NEeSTeTbHOCTH, BKITIOUAsi yMEHHE OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUHUKAX HH(POPMAIIHH,
KPUTHYECKH OI[EHUBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO, MTOTYIaeMYIO U3 Pa3IMUHbIX
HMCTOYHHUKOB;

5) yMeHuHe UCTIONB30BaTh CPeACTBA MHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI (1anee
— UKT) B pemieHn KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OpPTaHU3AIIMOHHBIX 337124 C
coOroieHreM TpeOOBaHHI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, pECypcocOepekeHus,
MIPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 6€3011aCHOCTH;

6) BIaJeHNE S3BIKOBBIMH CPEJICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY
3pEHHUsI, UCTIONb30BATh aJIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

7) BJIaJJCHHUC HaBbIKaMU IMO3HABaTEIbHOMI pC(I)JICKCI/II/I KaK OCO3HaHUs COBCPIIACMbIX ﬂeﬁCTBHﬁ u
MBICJIIMTCIIBHBIX ITPOLECCOB, UX PE3YJIIBTATOB U OCHOBaHHﬁ, TpaHHUIl CBOCTO 3HAHWA U HC3HAHUA,
HOBBIX IMO3HABATCJIbHBIX 3a/1a4 U CPCACTB UX JOCTUKCHHA.



IIpenmeTHbIe

Yriy01éHHbBIH ypOBeHb

[IpenMeTHBIE pe3yiabTaThl OCBOCHUS Kypca anreOphl M Hadall MaTeMaTUYECKOTO aHalu3a Ha
yrIyOnEéHHOM YpPOBHE OpPHEHTHPOBAHBI MPEUMYIIECTBEHHO Ha TOATOTOBKY K TOCIEAYIOUIEMY
npodeccuoHalbHOMY O00pPa30BaHUIO, PA3BUTHE WHIUBUAYAIBHBIX CIHOCOOHOCTEH 00ydaromuxcs
nyTéMm Oosee riIy0OKOTo, 4eM 3TO MPEeaycMaTpHUBAeTCs 0a30BBIM KypCOM, OCBOCHHS OCHOB HAYK,
CUCTEeMAaTUYECKUX 3HAHUM M CIOCOOOB NEHCTBUM, MPUCYHIMX NAHHOMY Y4YeOHOMY IpEAMETY.

Yray6néHHblil ypoBEeHb M3Y4YEHHUs alreOpbl U Hadal MaTeMaTHYeCKOTO aHaIM3a BKIIIOYAET,
KpOME TMEpEUHCICHHBIX HIKE PE3yJbTaTOB OCBOCHHS YIUIYOJNEHHOTO Kypca, M Ppe3ylbTaToB
OocBOeHUS 6a30BOr0 Kypca, JaHHbBIE paHee:
1) chopMuUpOBaHHOCTH MPEACTABICHUA O HEOOXOIUMOCTH JOKA3aTeNbCTB MPU OOOCHOBAHUU
MaTEeMaTHYECKUX YTBEPKJICHUH U POJIM aKCHOMATHUKH B MPOBEICHUU JCTYKTUBHBIX PACCYKICHUII;
2) chOopMHPOBAHHOCTh MOHATUHHOIO ammapara Mo OCHOBHBIM pa3feiiaM Kypca MaTeMaTHKU;
3HAaHUUA OCHOBHBIX TeopeM, GOpMyNl U YMEHHsS MX MPUMEHSTb, YMEHHUS JOKa3blBaTb TEOPEMbI U
HaXO/IUTh HECTaHIAPTHBIE CIIOCOOBI pEIIeHUs 3a/1a4;
3) chopMHUpPOBAaHHOCTH YMEHUN MOJEIMPOBATH pEallbHbIE CHUTYaI[UH, HCCIEA0BAaTh MOCTPOCHHbIE
MO/IENIN, HHTEPIIPETUPOBATH MMOy4YEHHBIN PE3yIbTaT;
4) chopMUPOBAHHOCTh MPEJCTABICHUI 00 OCHOBHBIX MOHITHSIX MATEMaTHYECKOTO aHAllM3a U UX
CBOWCTBaX, BIAJICHUE YMEHUEM XapaKTepU30BaTh IOBEJACHHWE (DYHKIUH, WMCIIOIb30BaHUE
MOJIYYEHHBIX 3HAHUH JJIs ONUCAHUS U aHAJIU3a PeabHBIX 3aBUCUMOCTEI;
5) BiageHHE YMEHUSMHU COCTABIICHUS BEPOSITHOCTHBIX MOJIENICH TI0 YCIOBHUIO 3a/1a4X U BEIYUCIICHUS
BEPOATHOCTH HACTYIUICHUS COOBITHI, B TOM 4YHCIE C MpUMeHEeHHuEeM (GopMyl KOMOMHATOPUKU U
OCHOBHBIX TEOpPEM TEOPHUH BEPOSTHOCTEH; WCCICNOBAHUS CIIy4allHBIX BEJIMYMH 1O UX
pacnpeeNieHuIo.

Copepxanue y4e0HOro nmpeaMera

AJiredpa ¥ HAYAJIAa MATEMATHYECKOT0 AHAJIN3Aa

MHoro4/ieHbl
MHorouseHsl OT OTHOM U HECKOJIBKUX IepeMeHHbIX. Teopema besy. Cxema ['opHepa.
CuMMeTpHYECKHEe U OJTHOPOIHBIE MHOTOWIEHBI. Y PaBHEHUS BBICIINX CTEIIECHEH.
Crenenu u kopHu. CreneHnnie pyHKOHMU
[TonsiTve KOpHS N-il CTENEHW U3 ACHCTBUTEIHHOTO unciia. OYHKIIUU y = K/X, UX CBOMCTBA U
rpaduku. CoiicTBa KOpHs I-il crenenu. [IpeoOpazoBaHue BhIpakeHUH, COAepKAIUX PATUKAIIBI.
O060061eHre TOHATHSA 0 MoKa3arene creneHu. CteneHHble QyHKIMH, UX CBOWCTBA U IpapUKU.
JuddepenurpoBanue u uHTErpupoBanue. U3BaeyeHne KopHe M-il CTENEeHN U3 KOMIUIEKCHBIX
qHCell.
Iloka3aTenbHas u Jiorapupmuyeckas QyHKUHHU
[ToxazarenbHast pyHKIIMS, ee cBolcTBa U rpaduk. [lokazaTenbHble ypaBHEHUS U
HepaBeHcTBa. [lonsTre norapudma. Oynkuus y = 109X, ee cBoicTBa U rpaduk.
CsaoiicTBa norapu¢moB. Jlorapupmuueckre ypaBHEHUs 1 HEPABEHCTBA.
JuddepenumpoBanue nokazaTeabHON U JorapupMUUecKoi (yHKIMH.
IlepBooOpa3Has u MHTErpaJl
[TepBooOpazHas 1 HeonpeeneHHbIH HHTerpan. OnpeneneHHbli HHTErpal, €ro BHIYUCICHNE
U cBoiicTBa. Beruncienue miuomaaei miockux ¢uryp. [Ipumeps! npuMeHeHns HHTErpaja B
dusuke.
DJieMeHThI TeOPUHU BEePOSITHOCTEH M MATEMaTH4YeCKOH CTATUCTUKH
BepositHOCT M reomeTpusi. HezaBucumble NOBTOPEHMS UCTIBITAHUM C BYMSI HCXOJIaMHU.
Craructuueckue MeTo ibl 00padboTku nHpopmanuu. ['ayccoBa kpuBas. 3aKOH OOJIBIIMX YHUCEN.
YpaBHeHusi 1 HepaBeHCcTBa. CHCTEeMBbI yPAaBHEHUIH M HEPABEHCTB



PaBHOCHIIBHOCTE ypaBHeHUH. OOIIIE METOABI PEIICHHS YPaBHEHHI. Y pPaBHEHHS C
MOAYJIAMMU. I/IppaI_II/IOHaHLHBIe YpaBHCHUS. I[OKaBaTeJIBCTBO HCPABCHCTB. Pemenue panrOHaJIbHBIX
HEpPABEHCTB C OJIHOM nepeMeHHoM. HepaBeHcTBa ¢ Mmoayssimu. MpparnmoHanbHble HEpaBEHCTBA.
VYpaBHEHUs U HEPABEHCTBA C IBYMs llepeMeHHbIMU. [lrnodaHToBE ypaBHeHU. CUCTEMBI
ypaBHEHUH. YpaBHEHHUS U HEPABEHCTBA C IMapaMeTpaMHu.

I'eomerpus
I'maBa 6. luunap, KoHyc, mwap.
§ 1. Huaunop.
38. [TonsTHe IUIMHApA.
39. Inomaas MOBEPXHOCTH MUIUHAPA.
§ 2. Konyc.
40. ITonsTHe KOHYCA.
41. [Tnomaas MOBEPXHOCTH KOHYCA.
42. Yceu€HHBIN KOHYC.
3. Cepepa.
43. Cepa u map.
44, BzauMHOE pacmojioKeHHE chephl U TIIOCKOCTH.
45. KacarenbHast TJIOCKOCTB K cepe.
46. [Tnomane chepsl.
47. B3auMHOE pacroyiokeHue chepsl v MpsiMoi.
48. Ciepa, BnricaHHas B HUIMHIPHYECKYIO TOBEPXHOCTb.
49. Cdepa, BircaHHast B KOHUYECKYIO TOBEPXHOCTb.
50. Ceyenus HUIMHIPUYECKON MOBEPXHOCTH.
51. CeueHnss KOHUYECKON MOBEPXHOCTH.
I'naBa 7. O0béMmbI TeJI.
§ 1. O6vém npamoyzonvhozo napannenenuneoa.
52. Tlonstue o0bEMa.
53. O6BEM IPSAMOYTOIBLHOTO MMapaJIeIICTUIIE A,
§ 2. O6vém npuszmel u yuaunopa.
54. O0BEM NpsAMOI IPUBMBI.
55. O0BEM HUIIUHpA.
§ 3. O6vémbl HaknoOHHOI nPpUMBL, NUPAMUObL U KOHYCA.
56. Brruucnenrue o0bEMOB TeJ ¢ MOMOIIBIO0 HHTETpaa.
57. O0BEM HAKIOHHOM MPU3MBI.
58. O0BEM nHpaMuUbL.
59. O6BéM KoHYCA.
§ 4. O0vém wapa u naowads cghepol.
60. O6BEMm mapa.
61. O6BEMBI IIIAPOBOTO CErMEHTA, IIAPOBOT'0 CJIOS U IIAPOBOT0 CEKTOpA.
62. [Tnomaas chepsi.
I'naBa 4. BekTopbl B IpocTpancTBe.
§ 1. llonamue éekmopa ¢ npocmpancmeae.
63. [lonsTHe BEKTODA.
64. PaBeHCTBO BEKTOPOB.
§ 2. Cnoscenue u gpluumanue 6eKmopos. YmnodxyiceHue 6eKmopa na Yucio.
65. CroxeHre U BBIYUTaHHE BEKTOPOB.
66. CymMMa HECKOJIBKUX BEKTOPOB.
67. YMHOXECHHE BEKTOpA Ha YHCIIO.
§ 3. Komnnanapnuie éekmophot.
68. KomruianapHbIie BEKTOPHI.
69. [IpaBuso napanenenumnesna.
70. PaznmosxeHre BEKTOpa 10 TPEM HEKOMILTAaHAPHBIM BEKTOPAM.



I'naBa 5. MeToa KoopaAMHAT B IPOCTPaHcTBe. JIBHKeHM .
§ 1. Koopounamul mouku u koopounamusl 6eKmopa.

71. IlpssmoyroyibHAs CUCTEMa KOOPJMHAT B MTPOCTPAHCTBE.
72. KoopanHaThl BEKTOpA.

73. CBs3b MEXKIy KOOpJUHATAMH BEKTOPOB U KOOPJMHATAMU TOYEK.
74. Ilpocreiilue 3a1a4u B KOOpAUHATAX.

75. YpaBHeHue chepsl.

§ 2. Ckanapnoe npouszsedenue 6eKmopos.

76. YT0J MEXTy BEKTOPaMHU.

77. CkansipHOe IpOU3BEICHUE BEKTOPOB.

78. Beruucienue yriaioB MeXy IPSIMbIMU U TNIOCKOCTSIMH.
79. YpaBHEHHUE IIOCKOCTH.

§ 3. Jleusncenus.

80. LlenTpasibHasi CAMMETPHSI.

81. OceBast cummeTpHsl.

82. 3epkaibHasi CAMMETPHSI.

83. IMapaienbHBIN TIEpEeHOC.

84. IIpeobpazoBanue mMoa00usl.



TeMarnuyeckoe NJIAHUPOBAHUE
1o ajgredpe M HaYaJlaM MaTeMaTHYeCKOI0 AaHAJIN3a

Ne Tema ypoka Kou1-Bo
napar 4acoB
pada

IToBropenue marepuana 10-ro kiacca 6
I'naBa 1. MHoro4ieHsl.
§ 1. MHOro4seHbl OT OAHON NEPEMEHHOM. 3
§ 2. MHOro4JIeHbI OT HECKOJIBKUX IIEPEMEHHBIX. 3
§ 3. YpaBHEHUS BBICIIMX CTEIECHEH. 3
KonTponbhas pabota Ne 1 mo reme «MHOTOUIEHBD». 1
Hroro: | 10
I'maBa 2. Crenenu u KopHu. CteneHHble PyHKINH.
§ 4. IloHsATHE KOPHSI N-U CTENEHU U3 JEHCTBUTEIBHOIO YHCIIA. 2
§ 5. DOyHKIMU Y = VX , MX cBOiCTBA U TpaduKH. 3
§ 6. CBoiicTBa KOpHS N-i CTEIICHHU. 3
§ 7. [TpeoOpa3oBaHue BbIpAKEHUHM, COASPKALIMX PATUKAIIBL. 4
KonrponsHas padora Ne 2 o teme «KopeHb n-# cTENeHUW W €ro CBOMCTBay. | 2
§ 8. IToHsATHE cTEeneHH ¢ JIF0OBIM pallMOHAIBHBIM [TOKA3aTelIeM. 3
§ 9. Crenennble GYHKIINH, UX CBOWCTBA U rpadUKu. 4
§ 10. W3Bneyenre KopHel U3 KOMIUIEKCHBIX YHCEN. 2
KontponsHas padora Ne 3 «CrerneHb ¢ palliOHAIBHBIM ITOKA3aTeIeM» 1
Hroro: | 24
I'masa 3. Iloka3arenbHasi M Jorapugmuyeckasi GyHKIus.
§ 11. ITokazarenbHas QyHKIHS, €€ CBOWCTBA U TpaduK. 3
§ 12. IToka3arenbHbIE YPaBHEHUS. 3
§ 13. ITokazarenbHbIe HEPABEHCTBRA. 2
KonTponbHas pabota Ne 4 o teme «Iloka3arenbHas QyHKIUS». 2
§ 14. [TonsTue norapudma. 2
§ 15. Jlorapupmunueckas QyHKIMs, €€ CBOWCTBA U rpaduK. 3
§ 16. CoiicTBa Jlorapu(mMoB. 4
§ 17. JlorapugmMuyeckre ypaBHEHUS. 4
§ 18. Jlorapudmuyeckie HepaBeHCTBA. 3
§ 19. JubdepentnmpoBanue nmokazareabHON U TorapuGMUueckor HyHKITHMN. 3
KonTponbHas pabota Ne 5 no reme «Jlorapudpmudeckas GyHKIuD. 2
Hroro: | 31
I'naBa 4. IlepBooOpa3Has u MHTErpaJ.
§ 20. IlepBooOpazHas 1 HeonpeeNnEHHbIH HHTErpaJl. 3
§ 21. OrnpenenéHHbpIi HHTErpall. 5
KonTponbHas pabota Ne 6 o reme «IlepBooOpazHasi 1 UHTETrpa». 1
Hroro: | 9
I'maBa 5. D1eMeHTBI TEOPHH BEPOATHOCTEH M MATEeMaTHYeCKOM
CTATHCTHKH.
§ 22. BeposgrHocTh 1 reomeTpus. 2
§ 23. HesaBucruMble NOBTOPEHUS UCIIBITAHUN C ABYMS UCXOAAMM. 3
§ 24. Craructuyeckre MeToabl 00paboTKu HHGOPMAIIHH. 2
§ 25. I"ayccoBa kpuBasi. 3aKOH OOJIBIINX YHUCE]I. 2
Hroro: | 9




I'maBa 6. YpaBHeHus U HepaBeHCcTBA. CucTEeMBbl YpABHEHU U
HEPABEHCTB.
§ 26. PaBHOCHIIBHOCTD ypaBHEHUH. 4
§ 27. OOu1rie METObI pellICHUs YPaBHEHUH. 3
§ 28. PaBHOCHJIBHOCTH HEPABEHCTB. 3
§ 29. YpaBHEHHUsI 1 HEPABEHCTBA C MOAYJISIMH. 3
KonTposbHas pabora Ne 7. 2
§ 30. YpaBHEHUS 1 HEPABEHCTBA CO 3HAKOM pajidKaia. 3
§ 31. YpaBHEHMSI U HEPABEHCTBA C JIBYMsI IEPEMEHHBIMU. 2
§ 32. JlokazaTenbCTBO HEPABEHCTB. 3
§ 33. CucreMbl ypaBHEHUH. 4
KonTponbnas pabora Ne 8. 2
§ 34. 3aja4ym C mapaMeTpamMu. 4
Hroro: | 33
O6o0maroniee NTOBTOPEHUE. 10
Bcero: | 132




TemaTHueckoe MUIAHMPOBAHUE N0 FeOMETPHH

Ne Tema ypoxa Koin-Bo
MYHKT 4acoB
a
Ia. 4. Huausap, KOHYyC, map. 19
38-39 | IloHsATHE HUIMHIpA. 3
40-42 | ToHsTHE KOHYCA. 4
43-51 | Cdepa u map. 5
Pa3Hble 33124 HAa MHOTOTPaHHUKH, HWIMHAP, KOHYC M IIap. 6
KonTpoabhas padora Ne 1. 1
3auer No 1.
I'a. 5. O0bémbl Te. 19
52-53 | O6BEM MPSIMOYTOJILHOTO MapaJuIeenunea. 3
54-55 | O6BEM mpsiMOii TPU3MBI U IWJIMHAPA. 3
56-59 | O0OBEM HAKIIOHHO MPU3MBI, MUPAMUJIBI, KOHYCA. 6
Koutpoabnasi padora Ne 2 mo teme «O0BEMBI TeD». 1
60-62 | O0BEM mapa u wiomaab chepsl. 5
KonTpoabhas padora Ne 3 Teme «O0BbEM mapa u niomagab cepobn». 1
3auér No 2.
I'n. 6. BekTopsbl B mpocTpaHCcTBe. 8
63-64 | IloHsATHE BEKTOpA B IPOCTPAHCTRE. 1
65-67 | CiokeHue U BBIYMTAaHHE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha YHUCIIO. 3
68-70 | KommanapHbie BEKTOPBI. 2
Pemenne 3amay. 1
KonTposabHas pa6ora Ne 4 no teme «BeKTOpbI B IPOCTPAHCTBEY 1
I'a. 7. Mertoa koopauHAT B npocTpancTie. /BuxeHus. 17
71-75 | KoopauHaThl TOYKH M KOOPAMHATHI BEKTOPA. 7
Kontponsnas pabora Ne 5 mo reme «KoopauHATBI TOYKH M KOOPJUHATEI BEKTOPAY. 1
76-79 | CkansipHOE POU3BEICHNUE BEKTOPOB. 5
80-84 | JlpmxeHus. 3
KonTpoabhas padora Ne 6 mo teme «CkansipHoe mpou3BeieHHE BEKTOPOB B 1
npoctpancTie. J[BHKeHus.
3auér No 3.
IloBTOpEHMeE. 3
Bcero: 66




IToypoyHoe miIaHupOBaHME

no a.nreﬁpe H HAYaJIaM MaTEeMaTH4YCCKOIo aHajim3a

Ne Tema ypoka Ko Ne Hara
nap J- | YpoKa
arp BO
ajga ya

COB
IloBropenune marepuana 10-ro knacca 4 1
2
3
4
§ 1. | MHOroueHsl OT OAHON NEPEMEHHOM. 3 5
6
7
§ 2. | MHOro4sieHbl OT HECKOJIbKUX MTEPEMEHHBIX. 3 8
9
10
§ 3. | YpaBHeHuUs BbICIINX CTENEHEH. 3 11
12
13
KonTpoabnas pa6ora Ne 1 no teme « MHOro4jieHb». 1 14
§ 4. | [lonsaTue kopHs n-il CTENEHU U3 ACHCTBUTEILHOIO YUCIIA. 2 15
16
§ 5. | dynkumn y = Vx , ux cBoiicTBa u rpaduKy. 3 17
18
19
§ 6. | CBoiicTBa KOpHS N-il CTETICHM. 3 20
21
22
§ 7. | lIpeobpa3oBanue BbIpaXKEHUH, COJIEpKAILUX PaJIUKaJIbI. 4 23
24
25
26
Kontpoabnas padora Ne 2 no teme «Kopenb n-ii crenenn | 2 27
U ero CBOMCTBAY.
§ 8. | Tlonsarue crenenu ¢ T00BIM pallMOHATLHBIM TTOKA3aTEIeM. 3 28
29
30
§ 9. | Crenensble (yHKIIMHU, UX CBOMCTBA U IpahUKH. 4 31
32
33
34
10. | M3Bneuenne kOpHEN U3 KOMIUIEKCHBIX YUCEIL. 2 35
36
Konrpoabnasi padora Ne 3 «Crenennb ¢ pauMoOHAJIbHBIM 1 37
noKasarejaem»
11. | IlokaszarenbHast pyHKIUS, €€ CBOMCTBA U rpauK. 3 38
39

40




12. | Iloka3zarenbHble ypaBHEHUS. 41

42

43

13. | [lokazarenbHblC HEPABEHCTBA. 44

45

Kontpouabnasi padora Ne 4 no reme «IlokazaresbHast 46
GyHKI U,

14. | IlonsTue norapudma. 47

48

15. | Jlorapudmuyeckas QyHkius, e€ CBOWCTBA U rpaduK. 49

50

51

16. | CgoiicTBa orapudmos. 52

53

54

55

17. | Jlorapudmuueckre ypaBHEHHUS. 56

57

58

59

18. | Jlorapudmuueckue HepaBeHCTBA. 60

61

62

19. | duddepennupoBanue moKa3aTeIbHOW U JTOTapu(OMHUICCKON 63

GbyHKIUH. 64

65

KonTpoabHasi padora Ne 5 o teme «Jlorapumuyeckas 66
(GyHKI U,

20. | IlepBooOpa3Hasi 1 HEONIPEACIEHHBIH HHTETPAJI. 67

68

69

21. | OnpenenéHHbI UHTETpAJL. 70

71

72

73

74

Kontpoabnas padora Ne 6 no reme «IlepBoodpaznas u 75
HHTErpaJjn.

22. | BeposiTHOCTH U reoMeTpusl. 76

77

23. | He3aBucumble NOBTOPEHUS NCIIBITAHUMN C IBYMsI HCXO/IaMHU. 78

79

80

24. | Craructuyeckue MeToibl 00paboTKH HH(OpMaIuu. 81

82

25. | I'ayccoBa kpuBasi. 3aKOH OOJBITNX YUCET. 83

84

26. | PaBHOCHJIBHOCTbH YpaBHEHMIA. 85

86

87

88




27.

OO6mre MEeTO/Ibl PEIICHUS YPaBHECHUMN.

89

90

91

28.

PaBHOCUIIBHOCTH HCPAaBCHCTB.

92

93

94

29.

YpaBHEHUS 1 HEPABEHCTBA C MOIYJISIMU.

95

96

97

KonTponbnas padora Ne 7.

98

99

30.

ypaBHeHI/IH N HCPABCHCTBA CO 3HAKOM paauKaa.

100

101

102

31.

ypaBHeHI/IH 1 HCPABCHCTBA C IBYMs IIEPCMCHHBIMHU.

103

104

32.

HOK@B&TGJ’IBCTBO HCPABCHCTB.

105

106

107

33.

CucremMpl ypaBHEHHUH.

108

109

110

111

Konrtponwshas pabora Ne 8.

112

113

34.

3asiaun ¢ napaMeTpamu.

114

115

116

117

O6o0061mato1iee MOBTOPEHHE.

12

118-
132

Bcero:

132




IToypouHoe njiaHMpoBaHue 10 TeOMeTPHHU

Ne Tema ypoka Koxa-Bo Ne Hara
ypoKa 4acoB ypoKa
1 [NonsTre mpUHApAa. 3 1
2 2
3 3
40-42 | IlonsTHe KOHYCA. 4 4

5
6
7
43-51 | Cdepa u 1rap. 5 8
9
10
11
12
PasHple 331291 HA MHOTOTPaHHUKH, IIFIIMHAP, KOHYC U TIap. 6 13
14
15
16
17
18
KonTpoabHas pagora Nel. 1 19
3aver Ne 1.
52-53 | O0BEM IPSAMOYTOIHHOTO MapalIeNeunea. 3 20
21
22
54-55 | O0BEM npsiMOi TPU3MBI U IMJIMHAPA. 3 23
24
25
56-59 | O0BEM HaKIOHHOM IPU3MBL, NHUPAMUJIbI, KOHYCA. 6 26
27
28
29
30
31
KonTpoasnas padora Ne 2 no teme «O0BEMBI TeJD». 1 32
60-62 | O6BEM mapa u maonags chepsl. 5 33
34
35
36
37
KonTpoabHas padora Ne 3 teme «O0BbEM mapa v miiomagb 1 38
chepb».
3auér Ne 2.
63-64 | IloHsATHE BEKTOpA B MPOCTPAHCTRE. 1 39
65-67 | CioxxeHue v BBIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 3 40
YHUCIIO. 41
42
68-70 | KomIiaHapHbIe BEKTOPBI. 2 43
44
Pemrenne 3agau. 1 45
Koutpoabhas paGora Ne 4 no teme «BekTopsl B 1 46

MPOCTPAHCTBE»




71-75 | KoopauHaThl TOYKH U KOOPAMHATHI BEKTOPA. 47
48
49
50
51
52
53
KonTposbhas padora Ne 5 mo teme «KoopamHaTbl TOUKH 54
¥ KOOPAMHATHI BEKTOPaY.
76-79 | CkansipHOE IPOU3BEACHUE BEKTOPOB. 55
56
57
58
59
80-84 | JIBrkeHus. 60
61
62
KonTpoabnas padora Ne 6 mo teme «CransipHoe 63
Npou3Be/ieHHEe BEKTOPOB B MPOCTPaHcTBe. JIBHKEHHSI».
3auér Ne 3.
IloBTOpEHME. 64
65

66
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