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HNOACHUTEJBHASA 3AIIMCKA
esn n3yyeHust yueOHOro npeamMera
N3yuenue matemaTuku (anredpa v Hayajaa MaTeMaTHYECKOIO aHalu3a,
reomeTpusi) B 11 kiacce HampaBiIeHO Ha JOCTUKEHUE CIEAYIOIUX LIeJIeH:
e ¢opMupoBaHue NPeACTABIEHNH 0 MaTEMAaTUKE KaK YHUBEPCATBLHOM SI3bIKE
HayKH, CPEICTBE MOJICTUPOBAHUS SIBICHUM U MPOIIECCOB, 00 UAESX U METOIaxX
MaTeMaTHKU;
e pa3BUTHEe JIOTMYECKOTO  MBIIUICHUS, aQJITOPUTMUYECKON  KYJIBTYPBHI,
KPUTUYHOCTH MBIILJICHUS HA YPOBHE, HEOOXOIUMOM J1JI1sl 00yUYEHUS B BBICIICH
IIKOJIE  T0  COOTBETCTBYIOIIEW  CHEUAIBHOCTH, B Oynmymei
npodeccuoHaIbHOMN JAeATeTbHOCTH;
® OBJIaJleHHEe MATEeMATUYECKMMHU 3HAHUSAAMH U YMEHHMSIMH, HEOOXOAUMBIMU
B TIOBCEHEBHOM >KW3HU, JJIS U3YyUYCHUs IIKOJbHBIX €CTECTBEHHOHAYUYHBIX
JUCLUIUIAH Ha 0230BOM YPOBHE, JIJIsl OJy4YEeHUSI 00pa30BaHUs B 00J1acTsIX, HE
TPeOYIOMMUX YIITyOJIeHHON MaTeMaTHYeCKON MOATOTOBKHY;
e BOCNUTAHME CPEJICTBAMU MATEMAaTUKHU KYJBTYPhl JUYHOCTH: OTHOIICHHUS K
MaTeMaTHKe KaK dYacTH OOIIEeUeTOBEYECKOW KYJIbTYPhl: 3HAKOMCTBO C
UCTOpHUEH pa3BUTHUS MaTEMATHUKH, ODBOJIONHMEH MaTeMaTHYECKUX HJIEH,
MOHUMAaHUSI 3HAYMMOCTH MaTEMATUKH ISl OOIIIECTBEHHOTO TIporpecca.
JlanHast paboyasi mporpaMmMa MoOJHOCTBIO OTpa)xkaeT MPoPUIbLHBINH YPOBEHD
MOJICOTOBKH IIKOJIBHUKOB MO pazfenam nporpaMmbl. OHa KOHKPETU3UPYET
coJiep kaHue TeM 00pa30BaTeIbHOTO CTaHJApTa U JAeT MPUMEPHOE paclpeiesieHne
y4eOHBIX YacoB MO pazjeriam Kypcea.

PaGouas nmporpaMmma BBITIOJIHSAET JJBE OCHOBHBIEC (DYHKITHH:

* uHpopmayuonno-memooudeckaa (PyHKIUS TO3BOJIIET BCEM YYACTHHKAM
o0pa3oBaTeIpbHOrO  MpoIecca TMOMYYUTh TMPEACTABICHHE O  IeJAX,
COJIep)KaHMM, OOIIeH cTpaTernu OOydYeHHUs, BOCIHUTAHHE U Pa3BUTHE
yUYalIUXCs CPEJICTBAMH JTAHHOTO y4eOHOTO TIPEIMETA;

® 0p2aHU3AUUOHHO-NAAHUPYIOWAa (QYHKIUS TpeTycMaTpUBAET BbIJCIICHUE
ATanoB OO0y4YeHHUs, CTPYKTYPUPOBAHHE Y4EOHOTO0 Marepuania, OnpeaelieHue
€r0 KOJIMYECTBEHHBIX U KAU€CTBEHHBIX XapaKTEPUCTHUK Ha KaXKI0M M3 TAIlOB,
B TOM UHCIE [JJs COJEPKATEIbHOTO HAMNOJHEHHS MPOMEKYTOUYHON
aTTECTallUH yYalIuxcsl.

PaGouas mporpamma cocTaBieHa Ha OCHOBE CIEAYIONTUX TOKYMEHTOB:

1. 3akon P® or 29 nekabps 2012 roma No 273-®3 "OO6 oOpazoBaHuu B
Poccuiickoit @egepanuu" (¢ ”3BMEHEHUSIMHA U IOTIOJTHEHUSAMHU ).

2. [Tpuka3z Munob6pazoBanust PO ot 5 mapta 2004 r. Ne1089 "OO6 yTBepkaeHun
(denepanbHOTO KOMIIOHEHTa TOCYAapCTBEHHBIX OOpa30BaTENbHBIX CTAHIAPTOB
HayaJIbHOTO OOIIEero, OCHOBHOIO OOIIEro W cpeaHero (MOJHOr0) OOIIero
o0pazoBaHusa" (C UBMEHEHUSIMU U JIOTIOJTHCHUSIMH ).

3. [Ipuka3z MunucrepctBa obpazoBanusi PO ot 09.03.2004 roma Nel312 «O6
yTBepxkaeHnn PeepanbHOro 0a3ucHOro yueOHOro IjiaHa U MPUMEPHBIX Y4eOHbBIX
IJAHOB Il oOpa3oBaTeNbHBIX  yupexkaeHud  Poccuiickoit ~ deneparuu,
peanu3yIomux MOporpaMMbl  00Iero oOpa3zoBaHus (C  U3MEHEHUSMH W
JOTIOJIHEHUSIMU ).



4. Ilpukaz Munnpocsemenuss Poccun ot 28.12.2018 roma Ne345 (pen. ot
08.05.2019) "O (enepanbHOM MepeyHe Y4YEOHUKOB, PEKOMEHIYEMbIX K
WCITOJIb30BAHUIO TPU PEaTH3allid WMCEIOIINX TOCYAapCTBEHHYIO aKKpPEIUTAIIUIO
00pa3zoBaTeIbHBIX MPOrpaMM HA4aJIbHOTO OOIIEeT0, OCHOBHOTO OOIIETro, CPeIHEro
oO1ero oOpazoBanus".

PabGouas mporpamMma cocTaBieHa Ha OCHOBE NPHMEPHOH MPOrPaMMBI
cpeaHero  obmiero  oOpa3oBaHMsT IO  MaTeMaTWKe, PEKOMEHJIOBAaHHOM
MunuctepcTBOM 00pa3oBaHus u Hayku POD.

Pabouas mporpamMMa Mmo3BOJIUT YUYUTETIO PEaI30BaTh B npoiiecce
MPEToJlaBaHusl ~MAaTEMAaTHKH  COBPEMEHHBIC IMOAXOAB K  (DOPMHUPOBAHHIO
JUYHOCTHBIX, MeETa TPEIMETHBIX H MPEIMETHBIX PE3yJbTaTOB OOy4YCHUS,
chopmynupoBaHHBIX B DenepanibHOM rOCyJapCTBEHHOM  00pa3oBaTEIbHOM
CTaHJapTe€ OCHOBHOTO  00IIero oopa3zoBanusi WM (HA4YaJIbHOIO  OOIIEro

o0pa3oBaHus) ; ONMPEETUTh 00s3aTEIbHYIO0 (MHBAPUAHTHYIO) YaCThCOJEPKaHUS
yueOHOTO Kypca o MaTEeMaTHKE; OTIPEICITUTh u
CTPYKTYPHPOBATh IJIAHUPYEMBIE PE3YJIbTaThl OOYUCHHS M COJICPIKaHUE YICOHOTO

npeaMeTa «MaTemaTHKa B

cootBeTcTBUM ¢ PI'OC OOO (yTB. mpukazoM MuHUCTEPCTBA 00pa30BaHUS KHAYKH
P® ot 17 nexabps 2010 r. Ne 1897, ¢ u3BMEHEHHUSAMH 1 TOMOJHEHUSIMH OT 29 nexadps
2014 r., 31 nmexabps 2015 r., 11 mexadbps 2020 r.); OCHOBHOM 00pa3oBaTEIbHOM
porpaMmon OCHOBHOT'O 00I11IeTO 00pa3oBaHusI, [Iporpammoii
BocIHUTaHus (000peHa pelieHueM dhenepanbHOTO yaeOHO-
METOANYECKOT000BeIMHEHHSI TI0 001IeMy 00pa30BaHUIO, TPOTOKOJ OT 2 UIOHS 2

020 r. Ne 2/20).

MecTo npeaMeTa B y4eOHOM ILIaHe

KonnuaecTBo yacos no nporpamme — 210 4. M3 pacuera 6 4acoB B HEACIIO
(140 9. mo moxymo «Anreopa» u 70 4. mo moxymnro «I'eomerpusy). [Ipu aTom
U3y4EeHHE Kypca MOCTPOEHO B (hOpMe MOCIIEI0BATEILHOCTH TEMAaTUYECKUX OJIOKOB
C UepeZoBaHNEM MaTepuala mo aarebpe, MaTeMaTHYECKOMY aHAIN3y, T€OMETPHH.

O6mas xapakTepucTuKa y4e0HOr 0 npeamMera

Mooyne «Aneebpa u Hauana mamemamuieckKo2o0 aHaIU3a»

[Ipu uzyueHnn Kypca MaTEMAaTUKHU MTPOIOIKAIOTCS U TOJIY4YaloT Pa3BUTHE
coJiepKaTeNbHbIC INHUK: «Aneeopay, « Dyukyuuy, « Ypasnenus u nepaseHcmaay.
B pamkax ykazaHHBIX COAEpKaTEIbHBIX JIMHUM PEIIaoTCs CASAYIOUIUE 3a1a4Hu:

® cucTeMaTH3alMs CBEACHUW O YHUCJIaX; U3yYCHUE HOBBIX BUJOB YHCIOBBIX
BBEIDAKEHUH W (OPMYI; COBEPIICHCTBOBAHHE TMPAKTHYECKUX HABBIKOB W
BBIYUCIIUTEIBHOMN KYJIbTYPHI, pacipeHue u COBEPIIICHCTBOBAHHE
anredpandeckoro ammaparta, C(QOPMHUPOBAHHOTO B OCHOBHOW IIKOJIE, W €T0
MIPUMEHEHHUE K PEUICHUIO MAaTEMAaTUUYECKUX U HEMATeMaTUYECKHUX 3a/1a4;

® pacIIUpPEHUE U CUCTeMaTH3aIMs OOIMUX CBEACHUN O (PYHKIMSIX, TOTIOJTHEHUE
KJlacca M3y4aeMbIX (DYHKIUN, WLTIOCTPALUS MHUPOTHl IpUMEHEHUs] QYHKIUN TSt
OMUCAHUS U U3YUYCHUS PeaibHbIX 3aBUCUMOCTEI.

Mooyno «l'eomempusi»

['eomeTpuist — OJIMH U3 BaKHEUIIUX KOMIIOHEHTOB MAaTEMAaTHUYECKOTO
oOpazoBaHus, HeOOX0IUMast sl IPUOOPETEHUSI KOHKPETHBIX 3HaHUM O
MIPOCTPAHCTBE U MPAKTUUECKU 3HAUUMBIX YMEHUH, ((OPMUPOBAHUS S3bIKA



ONMHCAHMS OOBEKTOB OKPYKAIOIIETO0 MUPA, ISl pa3BUTHS IPOCTPAHCTBEHHOTO

BOOOpaXeHUs] U UHTYULIUHU, MAaTEMAaTUYECKOU KYJIbTYpPHbI, 111 3CTETHUECKOIrO

BOCIIUTAHUSA ydaluxcs. M3ydeHne reoMeTpun BHOCUT BKJIaJ B Pa3BUTHE

JIOTUYECKOTO MBIIJIEHUS, B (DOPMUPOBAHUE MOHATHUS JOKA3ATEIbCTBA.

B xone nzyuenus kypca oOydaromuecs noiay4aoT BO3MOKHOCTB:

U3Y4YUTh CBOMCTBA IPOCTPAHCTBEHHBIX TEI,

— YMETb IPUMEHSATH MOJYUEHHBIE 3HAHUS JJIS1 PEIICHUS TPAKTUUECKUX 3a/1a4;

— Ppa3BUTh NPOCTPAHCTBEHHBIE NMPECTABICHUS U U300PA3UTENbHBIE YMEHUS;

— Ppa3BUTh JIOTHUECKOE MBIIUICHUE U PEUb — YMEHUS JJOTHYECKU O0OCHOBBIBATh
CYKJIEHHMSI, IPOBOJNUTH HECIIOKHBIE CUCTEMATHU3ALMN, TPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBHI.

Ili1anupyembie pe3yabTaThl OCBOCHHUS Y4eOHOI0 NMpeaMeTa

B xoze nzyuenus mateMaTuku B IpOGUIBHOM Kypce CTapiiel MIKOJIbI
ydaluecs mpoI0HKatoT OBIaJIeHUE Pa3HOOOPa3HBIMH CIIOCOOAMHU JICSITEILHOCTH,
IpUOOPETalOT U COBEPIICHCTBYIOT OIIBIT.

[Iporpamma mpeamnonaraeT JOCTUKEHUE BBIMYCKHUKAMHU CTaplied MIKOJIbI
CJIEAYIOIINUX JTUYHOCTHBIX, METANIPEIMETHBIX U TPEAMETHBIX PE3YJIHTATOB.

JIMYHOCTHBIE!

— YMEHHE $SCHO, TOYHO, TPaMOTHO H3JaraTb CBOM MbICIM B YCTHOM H
IIUCBMEHHOM pPE€YH, I[IOHMMAaTh CMBICI IIOCTABJICHHOM 3a/1a4l, BBICTPAUBATh
apryMEHTalUI0, IPUBOAUTH IPUMEPHI U KOHTPIPUMEDHI;

— KPUTUYHOCTH MBILJICHHS, YMEHHUE PACIIO3HABATH JIOTMUYECKU HEKOPPEKTHBIE
BBICKA3bIBaHMSI, OTJIMYATh TUTIOTE3Y OT (aKTa;

— MpEACTaBICHHE O MaTeMaTH4eCKOM Hayke Kak cdepe ueloBeuecKou
JEeSTENbHOCTH, 00 JTamax ee pa3BUTUA, O €€ 3HAYUMOCTH JIs Pa3BUTHS
UMBWIN3ALHY;

— KpPEaTHUBHOCTb MBIIUICHUS, UHULHMATUBA, HAXOAYMUBOCTb, AKTUBHOCTH IIPH
pELICHUN MATEMAaTUYECKUX 3a1a4;

— YMEHHUE KOHTPOJIHMPOBATH IMPOIIECC U PE3YJIbTAT y4eOHOM MaTeMaTH4eCKOM
NEATENbHOCTH,

— CMOCOOHOCTh K AMOIIMOHATFHOMY BOCIIPUSATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a7a4, PEIICHNUN, pacCyKICHUM.

MeranpeaMeTHbIE:

— TMepBOHAYAIIBHBIE TIPEICTABIICHUS 00 UIIEIX M O METO/IaX MaTeMaTHUKH KakK 00
YHHUBEPCAJIBHOM SI3bIKE HAYKU UM TEXHHUKH, O CPEIACTBE MOAECIUPOBAHUS SIBICHUN U
IIPOLIECCOB;

— YMEHHE BHUJETh MAaTeMaTHYECKYI0 3aJjauyy B KOHTEKCTE HPOOJIEeMHOMU
CUTyalMH B IPYTUX NUCHUIUIMHAX, B OKPYKAIOLIEH KU3HU;

— YMEHHUE HAXOJUTh B PA3IMYHBIX MCTOYHHKAX MH(POPMAIHIO, HEOOXOIUMYIO
JUTSL pellIeHHUs] MaTEMaTUYECKUX MPO0OJieM, U MPEJCTABIATh €€ B MOHITHOU Qopme;
MPUHUMATh pEUICHWE B YCJIOBUSAX HEMOJHOW M HU30BITOYHOM, TOYHOU U
BEpPOSITHOCTHOM MH(OpMaIny;



— yMEHHUE NOHUMAaTh U KUCIOIb30BaTh MATEMATHUYECKHUE CPEJICTBA HATJISJHOCTH
(rpaduku, TaOMMLBI, CXeMbl W [Jp.) IS WUIIOCTPAlUMU, HHTEpIpETaIH,
aprymMeHTaluu;

— YMEHHUE BBIABUTAaTh THIIOTE3bl MPHU PEIICHUH Y4YEOHBIX 3a7a4 U MOHHUMATh
HEO0OXOJIUMOCTh UX MPOBEPKU;

— yMEHHUE NPUMEHSITh WHIYKTUBHBIE U JEAYKTUBHBIE CIIOCOOBI PACCYXKIACHUM,
BUJIETh PA3JIMYHbIE CTPATETUU PEILICHUS 3a/a4;

— MOHUMAHUE CYIIHOCTH QJITOPUTMUYECKHX TMpEANUCaHUd U  yMEHHE
JEHCTBOBATh B COOTBETCTBUH C MPEJIOKEHHBIM aJITOPUTMOM;

— YMEHHUE CaMOCTOSTEIBHO CTAaBUTh LI€TH, BHIOUPATh U CO3JaBaTh AJITOPUTMBbI
JUISL pelIeHusl y4eOHBIX MaTEMAaTUYECKUX MPOOIIeM;

— YMEHHUE IUIaHUPOBaTh M OCYILECTBIATH JEATEIBHOCTb, HAMPABICHHYIO Ha
pelIeHue 3a7a4 UCCIe0BaTeNbCKOro XapaKkrepa.

IIpeamerHbIe:

— YMEHHUSl TNPOBEJEHHUS  JIOKA3aTEJNbHBIX  PACCYKIEHUH,  JIOTMYECKOIO
000CHOBaHMS BBIBOJIOB, MCIOJB30BAHUS PA3JIMYHBIX S3bIKOB MAaTEMAaTHKH JUIs
WUTIOCTPAIlMU, UHTEPIIPETAIlMU, apTyMEHTAIIMU U JI0Ka3aTeIbCTRA,;

— yYMEHUS IJITAHUPOBAHUS U OCYIIECTBICHUS aITOPUTMHUUYECKON €SI TEIbHOCTH,
BBIMIOJTHEHUE M CAMOCTOATENbHOE COCTaBJIECHUE AITOPUTMUYECKUX MPEATUCAHUN U
MHCTPYKIIMI HA MATEMaTHYE€CKOM MaTepuale;

— YMEHHUS TIOCTPOCHHMS M HCCIEAOBAHHMS MaTeMaTHUYeCKUX MoJeNed s
ONMMCAHMSI W pEUIeHUs TMPUKIATHBIX 3a7ady, 3a]ad W3 CMEXHBIX JUCUUIUIUH U
pEATBHOU )KU3HU;

— YMEHUS CTPOUTH U MCCIIE0BATh MPOCTEHIINEe MAaTEMAaTHYECKUE MOJIEIH TIPH
pEIIeHUH MPUKIIAHBIX 3a/1a4, 33]1a4 U3 CMEKHBIX TUCIUILINH, YIIIYyOJIeHHe 3HAaHUN
00 OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTHYEeCKUX METOJIOB K HCCIEOBAHUIO
IIPOIIECCOB U SIBJICHUH B MIPUPOJE U OOIIECTBE;

—~ YMEHHSI CaMOCTOATENIBHO COCTaBIATH (hOPMYJIBI Ha OCHOBE OOOOIICHUS
YACTHBIX CIIy4aeB U Pe3yJIbTaTOB IKCIIEPUMEHTA;

— MPEACTABJICHUI O TEOMETPUHU KaK 4acTU MUPOBOM KYJIBTYPHI U O €€ MECTE B
COBPEMEHHOW NMBWJIM3AIMU, O CIOCO0AX OMHCAaHUS HAa MAaTeMaTHYEeCKOM S3bIKE
SIBJIEHUM pEANIbHOT'O MUPA;

— MpPEACTABIECHUN 00 UICTOPUYECKOM IMYTH Pa3BUTHs F'€OMETPUM KaK HAYKH;

— MPENCTAaBICHU O MaTeMaTH4YeCKHX TMOHATHUSAX KaK O BaKHEHIIUX
MaTeMaTUYECKUX MOJEIISAX, TO3BOJISAIOIINX ONUCHIBATh U U3y4YaTh pa3HbIe MPOLECCHI
U SBIICHHSA; TIOHMMaHHE BO3MOXXHOCTH aKCHOMATHYECKOI'O  IOCTPOCHHMS
MAaTEMaTHYECKUX TEOPHIL;

— BJIQJICHUE METOJAaMH JI0Ka3aTeJIbCTB U aJrOPUTMOB PEUICHUS; YMEHHE HX
IPUMEHSATH, IPOBOAUTH T0KA3ATEIbHBIE PACCYKIECHHUS B X0JI€ PELICHMS 3a/1aY;

— BJIAJICHUE OCHOBHBIMH TMOHATHAMHM O IUIOCKUX M IPOCTPAaHCTBEHHBIX
reoMeTpUYeCcKuX (PUrypax, X OCHOBHBIX CBOHCTBAX;

— YMEHHUS paclo3HaBaTh Ha YepTekax, MOJEIAX MU B peaJbHOM MUpE
reoMeTpUIECcKre PUrypsl;

— yYMEHHUS MNPUMEHATh W3YYEHHBIE CBOMCTBA TIE€OMETPHUYECKUX (QUIYp H
(opMyJsIbl I pelIeHUsT TeOMETPHUUYECKMX 3aJady M 3aJad C IPAKTUYECKUM
COJIEP)KAHHUEM.



O01mey4yeOHbIe YMEHHSI, HABBIKH U CIIOCOOBI 1€ TEJIbHOCTH.

B xone ocBoeHus conepkaHusl MaTEMaTHYECKOro 00pa3oBaHus
oOyyJaroluecs oBjIaeBalOT pa3HOOOPA3ZHBIMU CIIOCOOAMU JEATEILHOCTH,
MPUOOPETAIOT U COBEPUIEHCTBYIOT OIIBIT:

MIOCTPOEHUS U UCCIIEIOBAaHUSI MaTEMAaTUYECKUX MOJIeNIEH Il ONMCAHUS U
pelIeHMs IPUKIIAIHBIX 3a/1a4, 3a]1a4 U3 CMEXHBIX JUCLMIUINH;

BBITMIOJTHEHUS U CAMOCTOSITENIbHOTO COCTABJICHUS AJITOPUTMHYECKHUX
MpEeANUCAHUN U UHCTPYKIMH HA MaTEMAaTUYECKOM MaTepHaJie; BHIIIOJIHEHUS
pacyeToB MPaKTUYECKOT0 XapaKTepa; UCIOIb30BaHMs MaTeMaTHUYEeCKUX (popmyIt u
CaMOCTOSTEIILHOTO COCTABIIEHUS (POPMYII Ha OCHOBE 000OIIEHNS YACTHBIX CIIy4acB
U DKCIIEPUMEHTA;

CaMOCTOSATEIbHOM pabOThl C UCTOYHUKAMH MHGOpMALIMK, 0000IIEHUS U
CUCTeMaTH3allMU MOJIy4YeHHOW MHPOpMALMU, UHTEIPUPOBAHUS €€ B JIUYHBIN OIbIT;

POBEJICHUS JOKA3aTEeNbHbBIX PACCYKIEHUMN, JOTHYECKOT0 000CHOBaHUS
BBIBOJIOB, Pa3IMYEHUsI I0Ka3aHHBIX U HEJOKa3aHHBIX YTBEPXKICHU,
apryMEeHTHUPOBAHHBIX U SMOIMOHAIBHO YOS IUTEIbHBIX CYKICHUM;

CaMOCTOSTEIbHOM U KOJIIIEKTUBHOM JESTEIHHOCTH, BKIIFOUEHHSI CBOUX
PE3YNIBTATOB B pe3yJIbTaThl pabOTHI IPYIIIbI, COOTHECEHHWE CBOEr0 MHEHHUS C
MHEHHEM JIPYTHX YYaCTHUKOB y4e€OHOTO KOJIJICKTHBA U MHEHHEM aBTOPUTETHBIX
UCTOYHUKOB.

COILEPKAHUE YYEBHOI'O IPEJJMETA

Mooynb «Aneebpay

AJITEBPA

Tpuronomerpuueckue GyHKUUN

OO6nactb onpeieNICHUs] U MHOKECTBO 3HAUYECHUN, YETHOCTh U HEYETHOCTD,
nepuoauuHocTh. CBOMCTBA PYHKIIMH Y=SINX, Y=COSX, y=tgX, y=CtgXx.

IIpousBoaHasi u eé NpUMEHEeHHE

[Ipenene mocienoBaTeNbHOCTH, TIpeaes GYHKINUU, HEMPEPHIBHOCTh
dbyHKIHMH, onpeeseHrne MPOU3BOHON, MpaBwmiia ¢ epeHIIMpPOBaHUS,
IIPOU3BOJIHBIE PA3NMMYHBIX (DYHKITHIA.

IIpuMeHeHHe NPOU3BOAHOM K HCCJIe0BAHUI0O GyHKIUT

Bospacrtanue n yobiBanue QyHKIH, SKCTpeMyMbl QYHKITUN, HAUOOJBIIIEE U
HaWMEHbIIee 3HaUeHUsT (DYHKIH, MPONU3BOHAS BTOPOTO MOPSIIKA, BRITYKIOCTh U
TOUYKH Tieperunda, mocTpoeHue (pyHKIIHiA.

IlepBooOpa3Hasi u MHTErpas

ITepBooOpa3Has, mpaBmiIa HAXOXIACHUS IIEPBOOOPA3HBIX, TUIOMIAh
KPUBOJIMHEWHOM TpaIeluu, UHTETPAJI U €T0 BBIUUCICHUE, IPUMEHCHUE
MHTErpaJIOB JJis pelieHus] GU3nYeCcKHuX 3a/1au.

KomOuHnaropuka

Maremarnueckass naaykuus. [Ipasuino npounssenenus. Pasmenenus ¢
noBropeHusimu. [lepectanoBku. Pasmenienus 0e3 nosropennii. Couetanus 6e3
noBropeHuit u 6unom Hprorona. Coueranusi ¢ HOBTOPEHUSIMU.

JJIeMEeHThI TeOPUHN BEPOSATHOCTEH

BepositHocTh coObITHs. Cli0XKEHHUE BEPOATHOCTEH. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumocts coObiTuii. ®opmyna bepuymu.

KoMmuiekcHblie yuciia




Onpenenenne KOMIIEKCHBIX yucen. KoMIIekCHO-COnpsiKEHHBIEC YUCIIA.
I'eomerprueckas uHTEepIpeTanys KOMILUIEKCHOTO yucia. JeicTsus ¢
KOMIUIEKCHBIMU ynciamMu. KBagpaTHoe ypaBHEHUE ¢ KOMIUIEKCHBIMU YUCIAMU.
W3Brneuenne KOpHS U3 KOMIUIEKCHOTO yucia. Anredpanyeckue ypaBHEHUS.

YpaBHEHHUS M HEPABEHCTBA C IBYMS HeM3BECTHbIMH
JIuHeliHble ypaBHEHUS U HEPABEHCTBA C ABYMs IlepeMeHHbIMU. Hennuernsie

YPaBHEHHUS Y HEPABEHCTBA C ABYMS HEU3BECTHBIMU. Y PABHEHUS U HEPABEHCTBA C
IBYMsI HEU3BECTHBIMH, COJIEPIKAILNE TAPAMETPHI.

BBOJHOE N1 UTOI'OBOE ITIOBTOPEHHUE
B pe3yabTarte usyuenus monayis «AnreOpa» B 11 kinacce yueHUK JOJIKEH

3HATH/IIOHMMATH

3HAUYCHWE MAaTEMaTHYCCKOW HAyKH Ui PEIICHUs 3a7ad, BO3HUKAIOIINX B
TEOPUHU U TIPAKTUKE; IMUPOTY M B TO KE BPEMSI OTPAaHUICHHOCTh TPUMEHEHUS
MaTEMaTHYECKUX METOJIOB K aHAJIN3Y M UCCIICIOBAHUIO TIPOIIECCOB U SBJICHUH
B IIPUPOJIC U OOIIIECTBE;

3HAUCHWE MPAKTHKW W BOMPOCOB, BO3HUKAIONIUX B CAMOW MaTeMaTHKE JJIs
dbopMHUpOBaHUS W PA3BUTHS MaTEMaTHUYCCKOW HAYKH, WCTOPHUIO Pa3BUTHS
TIOHSITHS YHCTIA.

AJITEBPA

yMeTh

BBIMIOJHATE apudMeTUYeCKue NEUCTBUSI, COYeTas YCTHbIE UM MUChMEHHBIE
IpUEMbl, MTPUMEHEHUE BBIYMCIUTEIBHBIX YCTPOWCTB; HAXOAUTh 3HAYCHUS
KOpHsSI HATypaJbHOW CTENEeHH, CTEMEeHH C pPaIMOHAJIBHBIM IOKa3aTeleM,
aorapudma, UCIONb3ys TPU HEOOXOIUMOCTH BBIYUCIUTEIbHBIE YCTPOMCTBA;
MOJIb30BAThCS OLIEHKOM U MPUKUIIKON MPHU MPAKTUYECKUX pacyeTax;
OPOBOAUTH IO W3BECTHHIM (opMyjaM U TMpaBuiiaM NpeoOpa3zoBaHUs
OYKBEHHBIX BBIPOKCHHM, BKIIOYAIOIIUX CTENICHH, PaIUKaIbl, JOrapuPMbl U
TPUTOHOMETpUUYECKHEe (PYHKITUH;

BBIUUCTSATh 3HAYCHHS] YHCIIOBBIX M OYKBEHHBIX BBIPQKCHUH, OCYIIECTBIISSA
HEOOXOIMMBIE TIOJICTAHOBKH U MPe0oOpa30BaHMS;

KCIO0JIb30BATH NPUOOPETEeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOM
AeSITeJIbHOCTH U MOBCEIHEBHOM KU3HU IS

NPAKTHYECKUX pacyeToB mo ¢opmyiaMm, BKIoudas (Hopmyiibl, copepskanue
CTeTNICHW, paJuKajbl, JOrapudmMbl W TPUTOHOMETPUYECKUE (PYHKIUH,
UCTIONIb3Ys TPU HEOOXOIUMOCTH CIPABOYHBIC MaTepuaibl W MPOCTEUITHE
BBIYHUCITUTETHLHBIC YCTPONCTBA.

OYHKIUN

yMeTh

OTpeeNsITh 3HaUeHNe (QYHKIMH M0 3HAYCHUIO apTryMEHTa MPHU Pa3TIAYHBIX
crioco0ax 3agaHust PyHKIUU;

CTPOUTH rpadUKU U3yUYCHHBIX (DYHKIUH;

ONMCHIBATH 110 TPAPUKY U 8 NPOCMEUUX CAYUaAsAxX no ¢opmyne MOBEIEHUE U
cBocTBa (PyHKUUN, HAXOAUTh MO TrpaduKy GYHKIUUM HAUOOJbIINE W

L [Tomumo yrazannwix 6 OaHHOM pazoeie 3Hanutl, 6 mpebosanust K yposHio N0O20MOSKI GKIIOYAIOMCS MAKIICE 3HAHUSA, He0OX0OuMble Ols
0CB0eHUs NeP e UCTeHHbIX HUJICe YMeHULl



HaMMEHbIINE 3HAYEHUS;

e pelIaTh ypaBHEHMUs, IPOCTEUILINE CUCTEMBI YPABHEHUI, UCTIONB3Ysl C8OiCcMBa
@yHKyull 1 UX TpaduKOB;

HCIO0JIb30BATh IPHOOpEeTeHHbIE 3HAHUSL M YMEHHS B IPAKTHYECKOMH

eI TeJIbHOCTH U MOBCEAHEBHOM KM3HU IS

e ONHCAHUS C MOMOILBIO GYHKUUNA Pa3IUYHBIX 3aBUCUMOCTEH, MpeCcTaBICHUS
UX rpauuecKu, MHTEpIpETalnun rpauKoB.
YPABHEHUS U HEPABEHCTBA
yMeTh

e pelaTh paluOHAJIbHbIE, TOKA3ATENbHbIE U JOTapU(PMUUYECKUE YPABHEHUS U
HEPAaBEHCTBA, Hpocmetiuiue UppayuoHaibHble U MPUSOHOMEMPUYECKUe
YPaBHeHUsl, UX CUCeMbl,

e COCTaBJIATh YPABHEHMS U HEpageHcmea MO YCIOBUIO 3aJauH;

e HCIIOJI30BaTh I MPHUOJMKEHHOTO PEUICHUS YpPaBHEHHM M HEpPaBEHCTB
rpaduyeckuii MeTo;

e H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXXECTBAa  PEIICHUI
NPOCTEHIINX YPaBHEHUHN U UX CUCTEM;
HCIO0JIb30BATH NPUOOPETEeHHbIE 3HAHUS M YMEHHS B IPAKTHYeCKOM
AeATeJIbHOCTH U MOBCEAHEBHOM KU3HU IS

® [IOCTPOEHUS U UCCIEIOBAHUS MPOCTEUIINX MATEMATUUECKUX MOJIEIIEH.

Mooyns «l eomempusy

HuiauHap, KOHYC U ap

[Tonsitue mmmnapa. [Inomans nosepxHocty munHApa. [loHaTre KoHyca.
[Tnomanp moBepxHOCTH KOHYca. Y ceuéHubli koHyc. Chepa u map. [Tnomans
ctepsl. CedeHUs MUIMHIAPUYECKON TOBEPXHOCTH.

O0BEMBI TE

O06BEM npsiMoyTOJBbHOTO Mapasenenumnena. O0bEMBI MPIMOYTOILHOTO
napautenenunenaa. O6bEMbI MPSIMON PU3MBI U TUIUHIAPA. OOBEMBI HAKIIOHHO N
IIPU3MBI, TUPAMUJIBI U KOHYCA.

MeTtoa KOOPpAMHAT B IPOCTPAHCTBE

Bekropsl. Moaynb Bektopa. PaBeHCTBO BeKTOpOB. C103KeHUE BEKTOPOB U
YMHOKE€HHUE BEKTOpa Ha uncio. KomnHeapHble BEKTOpHI. Pasiioxenue BeKTopa 1o
JIBYM HEKOJUJIMHEApHBIM BekTopaM. KoMruianapHsie BeKTOphl. Pa3noxenue mo
TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
YronsHOTO

HTorosoe moBTopenue

B pe3syabTare uzyuenus moayns «l'eomerpus» B 11 knacce yueHUK 10JKEH
3HATH/MIOHMMATD>

e 3HAUCHUE MATEMATHUYECKOW HAyKH MU PEUICHUs 3a]a4, BO3HUKAIOIIUX B
TEOPUHU U MPAKTHUKE; IUPOTY U B TO K€ BPEMSI OTPAHUYECHHOCTh TPUMEHEHHS

2 TTommmo YKa3aHHBIX B JAHHOM pa3aciie 3HaHPII>i, B TpC6OBaHI/IH K YPOBHIO NOATOTOBKH BKIIOYAKOTCA TAKXKE 3HAHUA,
HeO6XOL[I/IMI>Ie JUIST OCBOCHMSA NIEPCUNCIICHHBIX HHAXKE yMCHI/Iﬁ



MaTEeMaTHYECKUX METOIOB K aHATTN3Y U UCCIIETOBAHHIO IPOIIECCOB U SIBICHUH
B IIPUPOJIE U OOIIECTBE;

e WCTOPHIO BO3SHUKHOBEHHS M PAa3BUTHUS T€OMETPHU;
yMeTh

e pacmo3HaBaTh Ha 4YEPTEXKaX W MOJEISIX MPOCTPAHCTBEHHBIE (OPMBL;
COOTHOCHUTH TPEXMEPHBIE 0OBEKTHI C UX OMUCAHUSIMU, H300PAKEHUSIMU;

e ONWCHIBATH B3aMMHOE pPACMOJOXKEHUE TMPSIMBIX W  IUIOCKOCTEH B
IPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOEHUS 00 IMOM PACHOLONCEHUU,

e AHAJIM3HMPOBATH B MPOCTEHIINX CIy4asX B3aUMHOE PACIONOKEHHE 00HEKTOB
B TIPOCTPAHCTBE;

e U300pakaTb OCHOBHBIE MHOTOTPAHHUKH; BBITIOIHITH YEPTEHKH 1O YCIOBHIM
3ajay;

o cmpoums npocmetiwiue ceyeHus Kyoa, npusmvl, NUPaAmMuobwl,

e pemaTh TNIAHUMETPUUYECKUE W MPOCTEHINNE CTepeOMETpPHUECKUE 3a/1aull Ha
HaXO0’KJIEHUE T€OMETPUICCKUX BEIMUUH (JJIMH, YTIIOB, TUIOMIAeH);

e WCIOJB30BaTh PU PEIICHUN CTEPEOMETPUUECKUX 3aJ1a4 INIAHUMETPUICCKHE
(aKTBI U METOJIBI;

e TIPOBOJIUTH JOKA3aTEIbHBIC PACCYXKICHUS B XOJI€ PEIICHHS 3a/1a4;
HCMOJIb30BAaTh MPUOOPETEeHHbIE 3HAHUS M YMEHHUSI B MPAKTHYECKOI
AeATeJHLHOCTH ¥ MOBCETHEBHOM )KU3HHU IS

e HcceNoBaHUs (MOACTUPOBAHMS) HECIOXKHBIX MPAKTUYECKUX CUTYyalluil Ha
OCHOBE M3YyYeHHBIX (hopMyI U CBOICTB uryp;

® BBIYHMCICHHUS IUIOIIAACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN MpHU
pelIeHNH TPAKTUYECKUX  3a]ad, HCIONb3ySd TpH  HEOOXOAMMOCTH
CTIPAaBOYHHUKH U BBIUYUCIIUTENbHBIE YCTPOICTBA.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

I1K, npoekTop, UHTEpaKTUBHAS AOCKA, IPUHTEP, TOKYMEHT-Kamepa, J0CKa ¢
MAarHUTHOU MTOBEPXHOCTHIO.

MynbTuMenuiiHbIE 00yYarOIINe MPOTPaMMBbI U DJIEKTPOHHBIE YUeOHBIE
W3/1aHUS 110 OCHOBHBIM pa3jieiaM Kypca MaTeMaTHKU.

BuneodunsMbl o HCTOpUM PA3BUTHS MaTEMaTHKU, MAaTEMAaTUIECKUX UIEH U
METOJOB.

KoMIuiekT "HCTpYMEHTOB KJIACCHBIX: JIMHEWKA, TPAHCIIOPTHP, YTOJIbHUK
(30°, 60°), yronpuux (45°, 45°), uupkyns.

KommuiekT ctepeomMeTpruiecKkux Ted.

YYEBHO-METOANYECKOE OBECIIEYEHUE

OcHoBHas1 yueOHO-MeTOAMYECKAs JTUTEPATYpa

CrangapT cpeiHero o01ero oopa3oBaHus Mo MaTeMaTHKE

[IpumepHas mporpamMmma cpeiHero o01ero o0pa3oBaHMs 10 MaTEMATHKE
Maremaruka: anrebpa u Hauajga MaTEMaTHYECKOTO aHalIn3a, FTeOMETPHS.

Anre0Opa 1 Hauana MaremMaTuieckoro ananusa. 10 kiacc : yue6. s



oO1reo0pa3oBar. opranu3zanuii : 6a3oBbiii u yriyo:. yposuu / [FO. M. Konsirun, M.
B. Tkauésa, H. E. ®énoposa, M. U. lllabynusn]. — 7-e uza. — M. : IIpocBenieHue,
2019.

I'eometpus. 10 — 11 kimaccsl : yueb. st 001eo0pa3oBar. OpraHu3aimii
6a3oBbiit U ipodui. ypouu/ [JI. C. Artanacsan, B. @. byty3os, C. b. Kagomiie u
ap.] — M. : IIpocsemenue, 2019.

JlonojiHuTEIbHAS Y4eOHO-MeTOAUYECKAs JIUTEPATYPA U HCTOYHUKH

JunakTuueckue MaTepualibl IO OCHOBHBIM paszenaM anreOpsl (COOpHUKU
Pa3HOYPOBHEBBIX MTO3HABATEIBHBIX U PA3BUBAIOIINX 33/IaHUH, 00€CTICUNBAIOIINX
YCBOEHHE MaTEeMaTUUYECKUX 3HAHUM KaK HA PEIPOJYKTUBHOM, TaK U HA
IPOJIYKTUBHOM YPOBHSIX).

KoHTponbHO-U3MepUTENIbHBIC MaTepHabl IO OCHOBHBIM pa3jienaM Kypca
maremaTtuky (COOpHUKH 3aJ1aHui (B TOM YKCJI€ TECTOBBIX ), 00€CTICUNBAIOIINX
JMAarHOCTUKY U KOHTPOJIb KauecTBa OOY4YeHHUS B COOTBETCTBUHU C TPEOOBAHUSIMU K
YPOBHIO MOATOTOBKH BBIITYCKHUKOB, 3aKPETVICHHBIMH B CTaHIAPTE)

Nzyuenne reomerpuu B 10-11 ximaccax: Metoa. pekomeHaauu K y4ueo.: K.
st yaurens / C.M. Caaksin, B.®. byty30B. — 2-e uzn. — M.: [Ipocsemienne

JlunakTrudeckue MaTepualibl 1o anredpe U Hadayiam aHanu3a st 10 kiacca /
b.M. Ugnes, C.M. Caaksan, C.W. IIBapudypa. — M.: [IpocBemenue

CamocrosiTeNbHbIE U KOHTPOJIbHBIE pa0OTHI MO aJireOpe U HavyajlaM aHaju3a
s 10 kimacca / AL Epmosa, B.B. I'omo6opoasko — M.: WJIEKCA

3amauu o anredpe u Havanam ananmsa st 10-11 knaccos / C.M.CaaksH,
A.M.TI'oneaman, J1.B. Jlenucos. — M.: IIpocsemnienue

N3yuenne anreOpsl 1 Havana aHanuza B 10 kimacce: KH. 11 yauTes /
H.E.®énoposa, M.B.TkaueBa — M.: [IpocBenienune

Anrebpa 1 Hauajga MaTeMaTHYECKOro aHanu3a. J{ugakTuueckue MaTepuanbl.
10 ximacc. Yranyonéunsiii ypoens / [1labynun M. U., Tkauéra M. B., ®énopona H.
E. u np.

Anre0pa u Hauajga MaTeMaTH4ecKoro aHanusa. Temarnueckue TecThl. 10
kiacc. basobiii u yrimyO6néunsiii ypoau /Tkauésa M. B., ®énoposa H. E.

Anre0pa u Hauajga MaTeMaTHYECKOTO aHan3a. MeToaudecKkue
pexomenaaruu 10 knacc / ®Enopona H. E., Tkauéra M. B.

Junakrrndeckue marepuaibl. 10 kimacc: 6a30Bbii 1 ipod. ypoBau / b.I'. 3us.
— M.: IIpocBemienue

OcHoBHbIe UHTEpHET-pecypChI

http://www.edu.ru — dbenepanbHbiii HopTan «Poccuiickoe oOpa3oBaHuEe»

http://www.school.edu.ru — Poccuiickuii 0011e00pa3oBaTeIbHBIA TOPTAT

http://www.ege.edu.ru — mopran uadpopMatnoHHON MOAAEPKKH EaqnHoro
rOCy/IapCTBEHHOTO YK3aMeHa

http://www.school-collection.edu.ru — exquHas KOJICKIUS ITUPPOBBIX
o0pa3oBaTeIbLHBIX PECYPCOB



http://www.edu.ru/
http://www.school.edu.ru/
http://www.еgе.edu.ru/
http://www.school-collection.edu.ru/

http://www.1september.ru — razera «MaTematukay, nzgareabctBo «IlepBoe
CEHTSOps»

http://ilib.mccme.ru/ — UaTepHeT-0nbaroTeKa calita MOCKOBCKOTO IIEHTpa
HETPEPHIBHOIO MATEMATHYECKOT0 00pa30BaHUSI.

http://etudes.ru — MaTemaTu4eckue 3TIOIBL.

http://kvant.mccme.ru/ — Hayqno-nionymsipHblid (PU3UKO-MaTeMaTHYCCKUI
KypHai KBanm.

http://lib.mexmat.ru/books/3275 — DnekrpoHHas OMOIMOTEKA MEXaHHKO-

MareMaTuieckoro (akynaprera MOCKOBCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA.

TemaTn4yeckoe NIAHUPOBAHUE C ONpPeAeIeHHeM OCHOBHBIX BUI0OB YUeOHOM

ACeATCJIbHOCTH
Ne ypoxka Kommnue | ITap | Tum ypoka | [lata npoBeneHus
HaunmeHnoBaHue TeMbl CTBO arpa
4acoB ()] J1aH Gbakr
yae
OHM
Ka
1 BBOIHEBIH OK 1 [TosTOpHTENBHO-
8 yp 0000 1IA0 I 2.09
I'naBa |. Tpuronomerpuyeckue pyHKuumn 18
5 O6acThb onpeeneHus 1 1 Vpok yesoerus 4.09
3 HOBBIX 3HaAHUH '
TPUTOHOMETPUUECKUX (PYHKIIHMA.
MHOkeCcTBO 3HaYECHHUI 1 1| vpox xowtpomn
3 TPUTOHOMETPUIECKUX (PYHKITUH. KoppeKiui 5.09
BX0HOM KOHTPOJIb. SHanit
4 YeTHOCTh, HEYETHOCTh 1 2 Vpok ycBoeHus 709
3 HOBBIX 3HAHUH '
TPUTOHOMETPUUECKUX (PYHKIIMA.
5 [leproIMYHOCTH TPUTOHOMETPHUUECKHUX 1 2 Vpok ycBoeHus 909
™ HOBBIX 3HaAHUH '
GyHKIHH.
Pemenne 3anau. C.p. Nel «Obracmo 1 2
onpeoeyieHuUs, MHONCeCmsao 3Ha4eHull, O
6 YEeMmHOCMb, HeYemHOCb, KOPPEKIHH 11.09
nepuooOUUHOCMb MPUSOHOMEMPULECKUX B
GyHKYULL»
v — Ypok ycBoeHUs
CaoiicTBa (hyHKIIMU )=COSX. 1 OmELX A 14.09
_ Ypok ycBoeHUs
I'paduk pyHkimu y=COSX. OBELX AT 16.09
Pemenue 3amau. C.p. No2 «Ceoticmea 1 YPpOK KOHTpOIA 1
9 . KoppeKiui 16.09
QyrKyu y=COSX u eé epaguxy. sHanmit
o~ —ci 1 Ypok ycBoeHUs
10 CaoiicTBa (hyHKIUHU Y=SINX. OBELX AT 21.09
el Ypok ycBoeHUs
11 I'pauk dpynkmuu y=sinx. 1 HOBAIY SHARL 23.09
Pemenue 3amau. C.p. Ne3 «Ceoil VPpOK KOHTPOIA 1
12 CLICHUE 3a/1¢ Cp"N Ceoticmea 1 roppestamn 23.09
@yHryuu Y=SINX u eé epapuxy. 3Hammii
o _ Ypok ycBoeHUs
13 CaoiicTBa (hyHKIMU y=1QX. 1 OBAIY SHARIL 28.09
— Ypok ycBoeHUst
14 I'paduk pynkimu y=tgx. 1 OmELX 30.09
OO6patHble TPUTOHOMETPUUYECKHE 1 Vpox KomTpos i
15 byuakuun. C.p. Ne4 « Ceoticmea KOppeKiuH 30.09
— . 3HaHUH
GyHxyuu Y=tgX u eé epaghur».



http://www.1september.ru/
http://ilib.mccme.ru/
http://etudes.ru/
http://kvant.mccme.ru/
http://lib.mexmat.ru/books/3275

Ypoxk
O6paTHBIe TPUTOHOMCTPHYCCKUC 1 6 3aKpeIICHUs.
16 (byHKHHH MOJTYYEHHBIX 5 10
) 3HaHUI
1 Tp.
ymop Ypok 060011eHus
17 Ypok 0000IIeHUS U CHCTeMAaTHU3aIUN K TL " 710
3HAHUM. | CHCTEMATH3AUHH :
I[M 3HAHUU
1 Tp.
ymop Ypok 0600meHus
K TL u
18 VYPOK 3aK/II0UUTENILHOTO TOBTOPEHMUS. I encrovarmsamme | [ -10
3HaHUI
M
19 KonTpoabHas padora Nel 1 YPpox xontpot 12.10
«Tpuronomerpuyeckue pyHKIUN». sHannt
I'naga Il. IlpousBoanas u eé reoMmeTpu4ecKmii 18
CMBICJ
VYpok ycBoeHHs
20 I[Ipenen nociaen0BaTeIbHOCTH. 1 1 HOBLIX AHAI 14.10
VYpok ycBoeHHs
21 HenpepbiBHOCTH (pyHKITHH. 1 3 HOBLIX AHAHI 14.10
1 4 VYpok ycBoeHus 19.10
22 [TpousBoHasl. HOBEX sHAmIi .
du3HUeCKUil CMBICIT ITPOU3BOIHOM. 1 YPOK KOHTpOIIA M
23 uice CMBICII IPOHSBOMIOM. 4 KOPpEKLHH 21.10
C.p. No5 «Onpeoenenue npouzo0HOU). -
1
%
24 [pasmia nuddepeHnpoBaHusL. 5 Dy | 21.10
s VYpok ycBoeHus
25 [Tponssoanas cinoxHOM QyHKINY. 1 5 HOBEIX AT 26.10
Pemenue 3anau. C.p. Ne6 «npasuna 1 YPOK KOHTPOIA 1
26 Aa. &.p P 5 | oppexwmn | 28.10
oughgepernyuposarusy . 3Hammii
9 VYpok ycBoeHus
27 ITponssoaHas cTeneHHON QyHKIMA. 6 HOBEIX A 28.10
1 Ypox
28 Pemenue 3amay. 6 SAKPCTICHITA 11.11
TIOTY4YCHHBIX
3HaHUI
29 HpOI/ISBOI[Haﬂ HCKOTOPBIX 1 7 Vpok ycBoeHHs 11.11
3 HOBBIX 3HaAHUH '
AJIEMEHTAPHBIX (PYHKIUH.
Ypox
Brruncnenue npon3BoAHBIX HEKOTOPBIX 1 3aKperieHms
30 I 7 MOJIYYCHHBIX 1611
AJIEMEHTAPHBIX PYHKIUH. yHeHH
3HAaHUU
Pemenue 3anau. C.p. Ne7 1 Vpox KomTpos I
31 «IIpouszeoonas nekomopwvix 7 KoppeKItHn 18.11
OJIEMEHMAPHBIX PYHKYULLY. Sran
o o Ypok ycBoeHUs
32 ['eomeTpryeckuii CMBICI TPOU3BOTHOM. 8 OmELX A 18.11
1 Ypok
33 Pemenue 3amau. 8 SAKPCIICHIT 23.11
TIOTY4YCHHBIX
3HAHUN
Pemenue 3amau. C: p. Ne§ 1 Vpox KomTpoms i
34 «l'eomempuueckuil cmulcn 8 KOppexIHHm 25.11
o 3HaHUN
NPOU3BOOHOUY .
1 mp.
ynp Ypok 0600m1eHus
35 Ypok 00600111eHNs U CHCTeMAaTHU3alluN K T " o5 11
3HaHPIfI. | | CPICTeMaTI/IiaHI/II/I '
I[M 3HAHUHU
1 Tp.
ynp Ypok 060011eHus
K TL
36 VYPOK 3aKIH0UUTEIBHOTO TOBTOPEHMUS. . 30.11

I
M

CHCTEMaTU3aI[ii
3HAHUHT




KonTpouabnas padora Ne2

Ypok KOHTpOJIst

37 «IIpousBoaHas U e€é reoMeTpuYeCKH - 2.12
CMBICJD».
I'maBa |11, Ilpumenenne npon3BoHOM K 13
HCCJIeI0BAHUIO (PYHKIUI
1 1 Ypok ycBoeHuUs
38 Bo3pacranue u yobiBanue GyHKLIUH. HOBLIX HAMI 2.12
1 1 Ypoxk
3aKperIeHus
39 Pemenue 3amay. S— 7.12
3HaHUi
40 OKCTpeMyMbl (PyHKIIUH. 1 ZEEZZC;ZZZ? 9.12
Peurenue 3amau. C.p. Ne9 1 YPOK KOHTPOIIA
41 et P oppertn 9.12
«OKcmpemymol QyHKYUU» suanmii
42 Haubonpiiee u HanMeHbIlIee 3HAYCHUE 1 3 VpoK ycBoenus 16.12
(byHKIH/H/I- HOBBIX 3HAHUMH '
1 3 Ypox
43 HaXO)KI[CHI/Ie HanOOJIBIIIETO U 3aKperIeHus 18.12
HaUMEHBIIETO 3HaUeHUN (QYHKIINH. [TOTYHICHHBIX '
3HAHUU
Pemenue 3anau. C.p. Nel0 1 3 | vpox kommpos
44 «Haubonvuwiee u naumenvuiee 3Havenue KOppeKLHH 18.12
3HAHUH
DyHKYUU».
45 IMpoussoanas II-ro mopsxka, 1 4 Vpok yesoerus 23.12
BBIYKJIOCTh TOUKH Meperuoa. HOBBIX SHAHMIH '
1 5 Ypox
46 [Moctpoenue rpadukoB QYHKIHUIA. noycn 25.12
3HaHUH
Pemenne 3amau. C.p. Nell YPOK KOHTPOI
47 ﬂ P . 1 S Koppextun 25.12
«llocmpoenue epaguxos yHkyuiLy. snanmii
1 TIp. VYpok 00001meHuns
48 Ypox 06001IeHHS ¥ CHCTEeMaTH3alUH yrp u 28.12
3HaHPII>i. KI I;JII CI/ICTeMaTH%aLII/II/I '
3HaHUHU
1 yop. VYpoxk 00001meHus
u
49 VYpOoK 3aKIIHOUUTEILHOTO TOBTOPEHUS. KTIL | crovammsamm
11 3HAHUHN
KontpoabHas pa6ora Ne3 1 M
o Ypox KOHTpoJIst
50 «IIpuMeHeHHe POU3BOJHOM K -
HCCJIeJOBAHMIO (PYHKIMIDY.
I'nasa IV. IlepBooOpa3Hasi U HHTerpaJ 10
1 1 Ypok ycBoeHUs
51 [TepBooOpa3Hasi. OBEDX SHamE
Haxosxaenue nepBooOpa3HbIX 1 1| vpox xommpomsn
52 C.p. Nel2 «Haxooxcoenue KOppeKLHH
3HaHUI
nepeoooPA3HBIXY.
1 2 Ypok
3aKpEIIICHUA
53 IIpaBuna HaxoXk1eHUs IEPBOOOPA3HBIX. B—
3HaHUI
[IpuMeHeHue mpaBuiI HHTETPUPOBAHUS 1 2
54 IIPYU HAXOKJCHUHU TIEpBOOOPa3HBIX YPOK KOHTPO 1
KOPpEKLIUU
C.p. Nel3 «IIpasuna naxodicoenus sHammit
nepeoooPA3HBIXY.
o o Ypok ycBoeHUst
55 [Tnomaas KpUBOJIMHEHHOM Tpanenun. 1 OBAIY SHAML
v
56 UHTerpain u ero BeIYMCIEHHE. 1 D

HOBBIX 3HAHUH




[IpuMeHeHne UHTErpaJIoB JUIsl pELEHUs

YpOK KOHTpOJIA U

o7 ¢dusnueckux 3anau. C.p. Nel4 KOppeKIIH
«Bvruucnenue unmezpanos. SHan
TIp. Ypok 060011eHus
58 Ypok 0000IIeHUS U CHCTeMAaTHU3aIUN yrip "
3HaHI/II\/JI. K I'L CHCTeMaTI/I?:aL[I/H/I
AV4 3HAHUH
Ypok 0600meHus
u
59 VYPoK 3aKII0YUTEIIBHOTO TIOBTOPEHHUSI. CHCTeMaTHAALLIH
3HaHUi
60 KOHTpOHbHaﬂ paﬁoTa Neq ,Z[M Ypok KOHTpOIIA
«IlepBooOpa3Hasi M MHTErpaJD). SHanan
I'naBa V. Kom0unnaropuka
61 [TpaBusio nmpousBeaeHus. Pazmemnienus ¢ 2 Vpok yeoenus
HOBTOPEHHSMH. HOBBIX sHAHHI]
VYpok ycBoeHHs
62 ITepecTaHOBKH. 3 OBEIX SHAFMIH
Pemenne 3amau. C.p. Nel5 3 | ypox xompoms
63 «Pasmewenus c noemopenusamu. KOppeKIHH
Ilepecmarnosxuy. S
o VYpok ycBoeHus
64 Pa3memnienns 6e3 TOBTOPEHHH. HOBELX sHAmI
65 Couetanus 0e3 MOBTOPEHUH B MX VPOK ycBoeHHS
CBOMCTRA. HOBBIX 3HAHUI
VYpok ycBoeHus
66 bunom HeroTtoHa. HOBEIX A
Pemenue 3anau. C.p. Nel6 Vpok KorTpos i
67 «Couemanue 6e3 noemopeHuti u OUHOM KoppeKilii
3HaHUI
Hvromonay.
Ypox 060011IeHHS ¥ CHCTEeMaTH3alUH yIp. | Ypok oGoGuenns
v u
68 3HAaHMH. K I'L. CHUCTEMaTHU3aluu
V 3HAHUHN
69 KontpoJabsHas pa6ora NeS IM | vpox xontpons
K 0 3HAaHUI
«KomOnHaTOpuKa.
I'naBa VI. DjieMeHTHI TEOPHHU BePOSITHOCTEH
1 Ypok ycBoeHUs
70 BepostHOCTE COOBITHSL. OB SHAEH
1 Ypox
71 H 6 3aKpEIICHUs
ax0KJIeHUE BEPOATHOCTH COOBITHSI. S——
3HaHUI
- v
72 CI10KeHHE BEPOSITHOCTEH. D
Pemenue 3amau. C.p. Nel7 2 | Ypoxxomtpomiu
73 . KOPpEKIHH
«Cnooicenue geposimnocmeiiy. snanmii
74 BeposTHOCTh pOU3BECHUS 4 Vpok ycBoewss
HE3aBHCHMBIX COOBITHIA. HOBBIX SHAHMH
Ypok 0000111eHNs U CHCTeMAaTH3alun yIp. | Vpok oGobuermst
v n
75 3HaHUMU. KTIL | crevammsan
VI 3HAHUHT
76 KOHTpOHbHaﬂ paﬁoTa Ne6 I[M VpoK KOHTpOIIS
«JIEeMEHTBI TEOPHHU BEPOATHOCTEN». sanuil
I'nasa VIII. YpaBHeHusi u HepaBeHCTBA C ABYMS
nepeMeHHbIMH
JIuneliHble ypaBHEHHUSI 1 HEPABEHCTBA C 1 Vpok ycBoems
7 HOBBIX 3HAHUH
JIBYMSI IEPEMEHHBIMU
JInneliHbIE ypaBHEHUs U HEPABEHCTBA C 1 YPOK KOHTPO 1
78 KOPPEeKIHH

nByMst nepemeHHbIMU. C.p. Nel8

3HAHUH




«/lunetinvle ypagnenus u Hepagencmeda
¢ 08YMsl NnepeMEHHbIMUY .
79 Henuneiinbie ypaBHEHHS ¢ IBYMS 1 2 YpoK ycBoens
HEPEMEHHBIMH. HOBBIX sHAHMI1
o Ypok
80 HGHI/IHGI/IHBIC HepaBeHCTBa C ABYM:L 1 2 3aKperIeHus
IIEPEMEHHBIMU. [IOMYHCHHBIX
SHAHUU
o Ypok
81 Henuuetinrnie YPaBHCHUA U 1 2 3aKpeIUICHHs
HEPABEHCTBA C ABYMSI [ICPEMEHHBIMHU. [IOMYHICHHBIX
SHAHUU
82 Ypok 0000IICHUS U CHCTeMAaTHU3aIUN 1 yHp. | Ypox oGoGmenus
v u
SHaHUU. K I'L CHCTEMaTH3aLHHU
A\VARL 3HaHUI
83 Kontpoabnas padora Ne7 1 IM
YPpok KOHTpOIIs
«YpaBHeHMSI U HEPABEHCTBA C ABYMS SHARM
1nepeMeHHbIMMU»
Hrorosoe nosropenue. Pemenue 3agay 19
84-102 Pemenue 3aga4 Ha NOBTOPEHUE Kypca 18 M
anredpsl 1 Havyan aHanusa 10-11 kmacca
HTorosasi KoHTpoJIbHasI paboTa 1 M
MeTtox KOOPAUHAT B POCTPaHCcTBeE. J[BUKEHM I 15
34~ vpox 0606
POK O00OO0IIAIOIIETO
1 VYPOK BBOJHOTO TIOBTOPEHUS. 1 45 Homropei 4.09
2 pr[MOYFOJ'II)Haﬂ CUCTEMA KOOpAWHAT B 1 46 Vpok ycBOeHHUs 9 09
IIPOCTPAHCTBE. HOBBIX 3HAHUH .
3 KoopauHatsl BEKTOpA. 1 47 K°M6“*;P1;%°Ba“““ﬁ 11.09
X .
CBs13b MEX1y KOOPIMHATAMH BEKTOPOB
Ypok KOHTpoJIs U
4 U KoopauHaTamu touek. C/p Nel 1 48 | oppexum i | 14.09
«Koopounamwi eexmopay.
¥ VYpok ycBoeHUs
5 [Ipocreiimue 3a1aun B KOOpJIMHATAX. 1 49 o 18.09
VYpox perel
6 Pewrenue 3anau. 1 p I;éll)ﬂ:'-ll o 21.09
KonTpoabHasi padora Nel nmo reme
Y
7 «K0oOpaIMHATHI TOYKH H KOOPIAHHATHI 1 JM | TP | 25,09
BEKTOPA».
Ypok ycBoeHUs
YTroJ1 MeX 1y BEKTOpPaMHU. 1 50 OBELY Sram 28.09
Ypoxk ycsoe
CkansipHO€ MPOU3BEICHUE BEKTOPOB. 1 51 HI(’)BI;D{ ;aH‘;“; 2.10
10 Brrunciienue yria Mexay npsMbIMU U 1 57 YpoK ycBoemws 510
IUIOCKOCTSIMHU. HOBBIX 3HAHUH '
Brrunciienue yria Mexay npsMbIMU U 50
- YPOK KOHTpPOJIS U
11 wiockoctsimu. C/p Ne2 «Ckansiphoe 1 59 | xopperamt swanni 9.10
npou3eeoeHUe 8eKMopo8y.
12 JBrxenus. Bupl cuMMmeTpuu. 1 54- | vpox ycsoerms 12.10
57 HOBBIX 3HAHUH .
Pemenue 3anau o reme «/IBUKeHUs. YPpoK sakperenia
13 © © ©3 I[ 0 TeME ﬂ © 1 ﬂM TIOJTY4YE€HHBIX 3HAHHI 16' 10
KonTpoabHas pabora Ne2 mo reme
14 «CkansipHOoe NpoU3BeIeHue 1 Ypox xoupons | 19 1()
BEKTOPOB B IIPOCTPAHCTBE. SHaHHH '
JBrKeHus».
3auyér Nel mo Teme: «Meton
15 KOOPIMHAT B MPOCTPAHCTRE. 1 JIM | Vpox-saver | 23.10

JABukenusn».




Huannap, KoHyc, map

17

16 [Tonstue nununaapa. [nomans 1 59,6 | vpox yesoenns 26.10
MOBEPXHOCTH IWIHH/IPA. 0 HOBBIX SHAHMIA '
17 Pemenwne 3amau o teme «luausIp». 1 59,6 | vpox saxperrers 30.10
O [OJTyYEHHbIX 3HAHHH .
YpOK KOHTpOJIS U
18 Pemenue 3amau. C/p Ne3 «[Jununopy. 1 JIM | o o s 13.11
KOHYC. 61 ) 6 Ypok ycBoeHus
19 1 2 HOBBIX 3HAHHUH 16 . 1 1
% Ypok ycBoeHus
20 VYceueHHbI KOHYC. 1 63 R 20.11
21 Pemenwue 3amau. C/p Ne4 «Konycy. 1 61- | Vpox konrpons u 2311
63 KOppEeKLUH 3HaHUit .
C(bepa YPaBHeHI/Ie C(i)epI)I. 64,6 YPOK YCBOCHHS
22 1 5 HOBBIX 3HAHHUH 27 . 1 1
23 B3anmuoe pacnoniosxxenue cepsl 1 1 66 Vpox yesoenna | 39 11
UIOCKOCTH. HOBBIX 3HAHHUH .
VYpok ycBoeHHs
24 KacarenbHast TiockocThb K cdepe. 1 67 OBIX srart 7.12
KoMOuHupOoBaHHbIH
25 [Tmomane cheprr. C/p Ne5 «Cehepay. 1 68 voor 11.12
BrniucanHsblil 1 OMCaHHBIN 1IAp B KoMGUHHpOBAHHEIii
26 1 M P .
MHOTOI'paHHUK. A ypox 14.12
3aJIa‘H/I Ha MHOT'OI'paHHUKH, OUJIIUHIP, VpoK 3aKperuieHus
27 KOHYC U Iap. 1 HM TOJTy4EHHBIX 3HAaHUI 18 12
Pemenue 3agau no reme «l{umunap
? Vpok 060611eH s
28 KOHYC, LIap». 1 HM 3HaHUH 21 12
29 KonTpoabHast padora Ne 3 mo teme 1 JIM | Ypoxxoumpons | o5 49
«uaunHap, KoHyc, map». sHamm '
30 13;1:;: Ne2 o reme «nannap, Konyc, 1 M Vipor -aaer 28 12
31 O606menue mo Teme «L{umuuap, 1 69-  |vpox oGobuarwmero 11.01
KOHYC, cdepa H map. 73 TIOBTOPCHILA '
Pemenue 3anau no reme «{umuup,
32 . Huriap 1| M 15.01
KOHYC, cdepa H map.
O0beMbI Te 22
33 [Tonstue oo0bema. OOBeM 1 74,7 | Vpox yesoeuus 18.01
MPSIMOYT'OJIBHOTO NapaJuleIeuIIea. 5 HOBBIX 3HaHMIl '
O06beM PSIMOYTOJIbHON TPU3MBI,
< Ypok ycBoeHUs
34 OCHOBaHHMEM KOTODOH SBISETCS 1 75 | SPoryeeemr | 22.01
NPSIMOYTOJIbHBIN TPEYTOJIbHUK.
Pemenne 3agau mo reme «O0bemM
35 MPSIMOYTOJIBHOTO NapaJUIEIEITUIIE1a 1 74,7 | Vpox xonrpors u 25 01
C/p Ne6 Obvem npsamoy2oabHo2o 5 | xoppexuum snanuit '
napanieienuneod, nPU3Mul».
3 Ypok ycBoeHUs
36 O06beM mpsIMOii TPU3MBL. 1 76 N it 29.01
Ypok ycBoeHUs
37 Obbem e 1 77 HOBBIX 3HaHHUMH 1 02
Pemenne 3agau mo reme «O0bemM 76.7
38 uununapay. C/p Ne7 «O6vém npsamoti 1 7' KZSS:&ZTES;:;:H 5.02
NPUMbL U YUTUHOPAY .
39 Brruucienue O6’beMOB TEJI C IIOMOIIIBIO 1 78 VYpok ycBoenwust 8 02
UHTErpaa. HOBBIX 3HAHUH .
40 O0beM HaKIIOHHOHW MPU3MBI. 1 79 Ypox ycsoeHnuA 12.02

HOBBIX 3HAHUU




VYpok ycBoeHUs

'bEM TTUPAMU/IBI.

41 06 © pa A 1 80 HOBBIX 3HAHHUH 1502

42 Pemenue 3agau no reme «O0beM 1 go | Ypoxsapenienna | 40 ()9
HHpaMHHBI)) TIOJTY4Y€HHBIX 3HAHMI "
Pemenue 3a1au o teme «O0beM

o YpOK KOHTpOJIA U

43 [UPAMHUJIBL U YCEYEHHOM ITUPaMUJIbI» 1 80 | coppertunn suamaii | 22-02
C/p Ne8 «Obvém nupamuooly.

Ypok ycBoeHUst

44 Obnem KoHyca. 1 81 HOBBIX 3HaHMI 2602

45 Pemenne 3a4a4 Ha HAXOXKICHUC o0beMa 1 81 Ypok 3aKperuieHust 29 02
KOHyCa IIOJTY4YCHHBIX 3HAHMI .

16 KourtpoJabHas pabora Ne4 1o teme M YpoKk KoHTpos 4.03
«O0BbeMBI TED. sHaHnt ]

VYpok ycBoeHHs

47 Obnem Hrapa. 1 82 HOBBIX 3HAHHHI 703

48 Pemenne 3a1a4 Ha BEIYKCIIEHHE 00beMa 1 82 Yok 3aKkperieHus 11 03
Hlapa TMOJTY4YC€HHBIX 3HAHMI .

49 O06beM 1apoBOTO CErMeHTa, MapoBOTo 1 83 Vpox yewoern | 4 4 ()3
CI1051, CEKTOpa HOBBIX 3HAHUH .

, .

50 Pemenne 3amgay. C/p Ne9 «O6vém 1 ZIM YPOK KOHTpOJIS U 18.03
wapay. KOPPEKLHUH 3HAHUH '
11 b BI. VYpoxk ycBoenus

51 Jromtan chep 1 84 HOBBIX 3HAHUM 2103
Pemenne 3agad mo remam «O0BeM

52 o 1 1 83,8 VYpok 3akpeneHus 25 03
mapa u ero gacrtein», «llmomanp R e ——" .
chepb.

53 KonTpoabHast padora Ne5 mo teme 1 M Ypox konTpoa 4.04
«O0beM mapa u IomAIbL chepbi». sHanmn '
3auer Ne3 nmo Teme «O0beM mIapa u

54 P 1 | M | veoxwser | 8.04
II0AAb cepbD).

IloBTOpPEHME 14
IToBTOpEHHE. AKCHOMBI CTEPEOMETPHH. Vpox obobuaiomero

55 p p p l 2 ! 3 TIOBTOPEHUST 1 1 ) 04

56 [ToBTopenue. [1apamienbHOCTh
npsameix. [TapanneasHoCTh NpSIMoOi 1 1 4-11 [Ypox oSobumaomerol 15 34
10cKocTH. CKpelmBaronmecs fOBTOpeHHA '
npsameie. [lapamienbHOCTh MIIOCKOCTEH.

[ToBTopenue. IlepneHIMKYIIPHOCTH

57 NpAMOM U TI0CKOCTU. Teopema o Tpex 1 15- |ypox o6oGmatomero 18.04
NEPIEHIUKYIIApaxX. YTOI MEKIY 21 TIOBTOpEHHA '
MPSMOM U TIJIOCKOCTHIO.

58 [ToBTOpeHue. [IByrpaHHbIN yroJI. 1 22-  |ypox obobmaromero 29 04
[lepneH IMKyISIpHOCTD MJIOCKOCTEM. 24 flosTopenHa '

59 MHororpaHHUKu: Napajieienue], 1 27~ |Vpox obobmaromero 25 04
IIpU3Ma; INIONIAJAA UX TTOBEPXHOCTEMN. 37 TTOBTOpCHHA ]
[ToBTOpeHue. BekTopsl B MpOCTpaHCTBE.

60 eficTBus HaJ BekTopamu. CKaIsapHOe 1 38~ vpox afoGumomero 29.04
I[ N 52 TIOBTOPEHUS )
MIPOU3BEICHUE BEKTOPOB.

61 [ToBTOpenue. Lnnuuap, KoHyC U map, 1 59-  vpok o6o6maomero 02.05
IJIOIIAJIA UX TOBEPXHOCTEMH. 68 TOBTOpEHIS )

62 IToBTOpenue no reme «OOBEMBI TEM. 1 74~ |ypox o6o6maromero 6.05

83 IIOBTOPEHUS '

63 Pemienne 3aga4u Ha BEIYHCIICHUE 1 74~ |ypox o6o6maomero 9.05
00BEMOB Tell. 83 TIOBTOpEHI '

64 HOBTOpeHI/IC I10 TEMC ((Te.]’[a 1 I[M 'Ypok 0600marorero| 13 05

BpalllCHU ).

TIOBTOPEHUA




[ToBTOpenue no reme «KomOuHaiuu ¢

'Ypok 0000marorero|
65 OTIMCAHHBIMH chepammy. 1 AM TIOBTOPEHHs 16.05
66 [ToBTOpenue no reme «KomOuHaiuu ¢ 1 M Ypox obobuatomerol - 50y ()5
BIIMCAHHBIMU c(hepammy. TOBTOpeHHS
67-68 | HTorosasi KOHTpoILHAsI padora. 2 M Vpozﬂr;iirﬁpom 23 05
Htoro yacos 68




	знать/понимать

