JlenapramMeHT 06pa3oBaHus AIMUHUCTpaH ropoaa Tomcka
MyHHIHNAILHOE ABTOHOMHOE 00pa30BATEILHOE yupeskaeHue
Cpennsist 061meo0pazoBaTelbHasI MIKOJIA Ne 47 ropona Tomcka

[Ipunsara
Y, He;:xargffgﬁéé;qm-'ci'c')']é‘c_T;oM

OHI Ne 47 r. Tomcxa MAC{:)J" COIII Ne 47 1. Tomcxa
. JLA. Huxudoposa [ Neoifl ot ik »_alzys < 2021

~

edlesd T JLA. Huxudoposa
4w€5}.§.\‘»"&)
PABOYAS ITPOTPAMMA
«MATEMATHKA:
AJITEBPA 1 HAYAJIA MATEMATHYECKOT' O AHAJIU3A,
T'EOMETPWSI»

st 11 kaacea
Caefienust 0 cocTapuTenepadoueiinporpamMmal:
BoJtounii A.B., yauTejib MaTeMaTHKH
Caenenust 00 axcnepTax pabodeil IporpaMmel:
Korasposa B.®., 3aMecTUTENH INIPEKTOPA 11O HMP,

Ipoxonsesa JL.b., npeacenareb MIBMC

KosimuecTBO 4acoB Mo padoueii mporpamMme 3a
yueOupIii roa — 136 1acos

r. Tomck

2021r.



MNOACHUTEJIbHAS 3AIINCKA
PaGouas mporpamma «MatemaTuka: aiaredpa v Hauvana aHanuza, reomerpus» ans 11 kmacca
COCTaBJIEHA Ha OCHOBE CJIEIYIOIINX HOPMATUBHBIX IOKYMEHTOB:

e DenepanbHblii TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIA CTAaHAAPT CpenHero (MOJHOTO)
oOmero oOpa3oBaHus, yTBEPKIACHHBIN TprKkazoM MunobpHayku Poccun ot 17 anpens 2012 r.
Ne 413;

e ABTOpckoii mporpammbl A.I'. Mopakosuuy, [1.B. CemenoB (Maremaruka: anreOpa u
Hayajla MaTeMaTHYeCKOro aHanusa, reomerpusi. Anredpa U Hadajla MaTeMaTHUYEeCKOTO aHaIK3a.
10-11 xmaccer (6a30BBIN YpOBEHB): MeTonUUYeCKOe Tocooue musa yuurtens/ A.I. MopakoBud,
I1.B. Cemenos.-4-e¢ u3a., nepepad.-M.: Muemo3una, 2018-232 c.) u aBTOPCKOH HpPOTrpaMMBI
T.A. BypmucrpoBa (I'eomerpus. COOpHUK mpuUMepHBIX pabounx mporpamm. 10-11 kmaccsr :
yueb. [locobue mis o6meoOpa3oBaTebHBIX OpraHu3anuii : 6a30BbIi U YriyOJIeHHBIH YPOHH /
[cocT. T.A. Bypmucrposa]. — 4-e uza. — M. : IIpocsemienue, 2020. — 159 c.)

B 11 kmacce mpenmer «Maremaruka: anreOpa W Havaja aHajiu3a, TEOMETPHSI»U3ydaeTcss Ha
0a30BOM ypOBHe, OH BKJIIOYaeT B ce0s HM3y4eHHE JBYX JUCHMIUIMH «AureOpa W Hayaia
MaTreMaTu4ecKoro aHanusza» (3 vaca B Henemo) u «[ eomerpus» (1 gac B Henenmo). Beero konmuecTBo
4acoB 1O MareMmaThke (anreOpa W Hayala MaTeMaTHYECKOro aHallu3a, TEeOMETpHUs) IpHu
MPOJOIDKUTENFHOCTH yueOHOro roma 34 Hemenmu coctaBiseT — 136 wacoB (anreOpa W Hauana
MareMmaruueckoro ananuza — 102 gaca, reometpus — 34 yaca).

Ilesn ocBoeHHs] pOrpaMMbl 6a30BOTO YpOBHS — OOECHeueHHEe BO3MOXXHOCTH HCIOJIB30BAHUS
MaTeMaTHYeCKNX 3HAaHUM | YMGHI/If/'I B HOBCGI{HGBHOﬁ JKU3HMU W BO3MOXHOCTH YCIICHIHOI'O
MPOAOIDKEHHUsT 00pa30BaHMsl MO CHEIHUAIbHOCTSM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIOJIb30BaHUEM
mateMaTuku. OOydaroluecs, OCyLECTBIsONIMEe 00yuyeHre Ha 0a30BOM YpPOBHE, JTOJKHBI OCBOUTH
o01ye MaTeMaTUYeckiue yMEeHuUs, HeOOXOJUMBbIE JUIs )KH3HU B COBPEMEHHOM OOIIECTBE.

OcHoOBHbIE 3a]a4H Y4eOHOTO IpeaMeTa:

- ®opMHpOBaHNE YCTOHYMBOTO HHTEPECA K IMPEIMETaM €CTECTBEHHO-MaTeMaTHIECKOTO [IUKJIA.

- PazBuTne nccienoBaTenbCcKoi KyabTyphl 1 HABBIKOB paOOTHI IO CaMOOOPa30BaHUIo.

1. Ilnanupyemble pe3yabTaThl H3yUeHHUs] y4eOHOI0 NpeaAMeTa

Aure0pa 1 Ha4aJIa MATEMATHYeCKOI0 aHAJIN3a
JIMYHOCTHBIE

- YMEHHE SICHO, TOYHO, I'PaMOTHO H3JIaraTb CBOM MBICIM B YCTHOW M NHCbMEHHOM peuH,
MMOHUMATh CMBICIT TOCTABJIEHHON 3aJ1auM, BHICTPAUBaTh apryMEHTALIMIO, TPUBOJUTH PUMEPHI U
KOHTPIIPUMEDHI;

- KPUTUYHOCTh MBIIUIEHUS, YMEHHE paclo3HaBaTh JOTMYECKH HEKOPPEKTHBIE BBICKA3BIBAHUS,
OTJINYATh TUMOTE3Y OT (aKTa;

- MpEeJCTaBICHHE O MaTeMaTHMYeCKOW HayKe Kak c(epe 4erIoBEeYeCKOH NesITeIbHOCTH, 00 dTanax
€€ pa3BUTHUs, O €€ 3HAYUMOCTH I Pa3BUTHUS LIUBUIIM3AINH.

MeTanpeamMeTHble

PeryasituBHbie



MMETh TepBOHAYallbHbIE TMpEACTaBIEHUS 00 HIesX M O METOJAaX MaTeMaTHKU Kak
YHUBEPCAIBHOM SI3bIKE€ HAYKU U TEXHUKU, CPEJICTBE MOJICTUPOBAHUS SIBJICHUN U MTPOLIECCOB;
BHJIETh MATEMATUUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYalld B IPYTHX TUCITUILINHAX,
B OKPY’KAIOIIEH )KU3HU;

HaXOMUTh B PA3WYHBIX KCTOYHHKAX HWHMOpMAILMIO, HEOOXOMUMYI HJsl  pelIeHUs
MaTeMaTHUYeCKUX MpoOsieM, MPEACTaBIATh €€ B MOHATHOW (opMe, NIPUHUMATH pEIICHUE B
YCJIOBUSIX HETIOJHON M M30BITOYHOM, TOYHOW 1 BEPOSITHOCTHON MH(MOpMAITUK;

MMOHUMATh U UCHOJb30BaTh MAaTeMaTUYECKUE CPEICTBA HAIISAHOCTH (rpaduku, TuarpamMmbl,
TaOJIMIIBI, CXEMBI U Jp.) U1l WIUTFOCTPALUU, MHTEPIPETAINH, apTyMEHTAIUH.

ITo3naBaTebHEIE

BBIJIETISITh CYIIECTBEHHOE U HECYIIECTBEHHOE B TEKCTE 3aJ]aud, COCTABIISITh KPAaTKYIO 3aIUCh
YCIIOBUS 33]1a4H;

MOZCIIMPOBATDH YCIIOBUSA TEKCTOBBIX 3aa4 OCBOCHHBIMU CHOCO6aMI/I;

YCTaHaBJIMBATb 3aKOHOMCPHOCTU M HCIIOJIB30BAaTh UX IPHU BBIIIOJIHCHHUN 3aI[aHI/Iﬁ (HpOIIOJDKaTI)
pAaa, 3al0JHATH MYCTBIC KIICTKU B Ta6JII/IIIe, COCTAaBJIATbPABCHCTBA W PpCIIATL 3aJadu 110
aHAJIOTUN);

OCYIIECTBIISITh CHHTE3 YHCIOBOIO BBIpAXEHHsS] (BOCCTaHOBJIEHHE JAe()OpPMHPOBAHHBIX
PaBEHCTB), YCIOBHUSI TEKCTOBOW 3a7aud (BOCCTAHOBIIEHHWE YCIOBHUS IO PHCYHKY, CXEMe,
KpaTKOH 3aIucH);

KOHCTPYHpPOBaTh TeoMeTpuueckue (Urypsl W3 3aJaHHBIX YacTeil, IOCTpauBaTh 4YacTb [0
3aJJaHHOI TeOMETPUIECKOi (PUTYpBI, MBICIICHHO JISIUTh T€OMETPUUYECKYIO (DUTYpPY Ha YacTH;
IIOHUMATh I/IH(l)OpMaIII/IIO, MNpEaACTaBJICHHYIO B BHJC TCKCTA, CXCMBI, Ta6JII/ILIBI, JOITOJIHATH
Ta0JIUIIBI HETOCTAIOIIMMHU JAHHBIMU, HAXOIUTh HYKHYIO HH(GOPMAIUIO B yUeOHHKE.

KOMMyHI/IKaTI/IBHLIe

COTPY/JHUYATH C TOBAPUILAMU TIPU BBHIMOJHEHUH 3a/IaHUI B Mape: YCTaHABIMBATh OUEPEAHOCTD
JICHCTBHI,

OCYIIECTBJISITh B3aUMOIIPOBEPKY;

o0CyXKJaTh COBMECTHOE pelleHHe (MpeasaraTb BapuaHThl, CPABHUBATH CIIOCOOBI BBHIYHUCIICHHS
WJIU PELLICHUs 3a/1a4n);

O0OBEMHSTD MOYYEHHBIE PE3YIIbTATHI;

3a/1aBaTh BOMPOCHI C LIETBIO TOJYUYECHUS HYKHOW HHGOpMAITIH.

IIpeamerHbIe

OINepUPOBATh OCHOBHBIMH (POpPMyIaMH TPUTOHOMETPHUH U BBIIIOJIHAThH TOXKAECTBEHHbIE
npeoOpa3oBaHusl TPUTOHOMETPHUECKUX BBIPAXKEHUH;

HCIIOJIB30BATh YUCIIOBYIO OKPYKHOCTB JUUISl BBIYMCIICHHS CHHYCA, KOCUHYCA, TAHT€HCA YHCIIA;
peuars IpoCTeNIne TPUrOHOMETPUYECKUE YPAaBHEHUs U HEPABEHCTBA,

MIPUMEHSTH pa3INdHbIe CIOCOOBI K METO/IbI PEIIEHUS TPUTOHOMETPUUECKUX YPABHEHMI;
CTPOUTH TPa(UKH U ONMUCHIBATH CBOMCTBA TPUTOHOMETPUUYECKUX (DYHKIINH;

pelaTs TPUrOHOMETPUYECKHE YPaBHEHHS M HEPABEHCTBA, UCIIOJIb3Ys CBOMCTBA U IpadUKH
TPUTOHOMETPUUYECKHUX (PYHKIUH;

MPUMEHSTH (POPMYJIbI ¥ MpaBUIa JIJISl BBIYUCIICHUS TPOU3BOIHBIX (QYHKIHUI;

COCTaBIISATh YPaBHEHUE KacaTebHOU K rpaduky QyHKINY,

UCClenoBaTh PYHKIMIO HA MOHOTOHHOCTh, HAUOOJIbIIIee 1 HAUMEHbIIIEe 3HAYEHHE C TTIOMOIIbIO
IIPOU3BOHOM;

CTPOUTH IpaKi MHOTOUYWIEHOB U MPOCTEUIINX pallMOHATIbHBIX (PYHKIIMIA;



peaTh 3aJa4 Ha HAXOXKIACHUA HauOOJIBIIEro U HAMMEHBIIIETO 3HAUCHUH q)YHKHI/II/I

I'eomerpus

JIN4YHOCTHBIE
YMEHHUE SICHO, TOYHO, TPaMOTHO H3JIaraTh CBOM MBICIM B YCTHOW M INHUCHBMEHHOHW peuw,
MMOHUMATh CMBICJI IOCTABJICHHOH 3a/1a41, BBICTPauBaTh apTyYMEHTAIIMIO, IPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEDHI;
KPUTUYHOCTh MBINUICHHS, YMEHUE PACIO3HABATh JIOTHUECKH HEKOPPEKTHBIC BBICKA3BIBAHUSA,
OTIINYATh THIOTE3Y OT (PaKTa;
MIPEJICTABICHHE O MAaTEMAaTHYECKON HayKe Kak cepe 4eTOBEUECKON A TeIbHOCTH, 00 dTamax
€€ Pa3BHUTHS, O €€ 3HAYUMOCTH I PA3BUTHS ITUBUITH3AIIH.

MeTanpeaMeTHbIE
PeryasituBHbIe
HMMETh IepBOHAYAIBHBIC MTPEACTABICHHUS 00 UISAX M O METO/IaX MaTeMaTHKH KaK

YHUBEPCAJIbHOM SI3bIKE HAYKHU U TEXHUKH, CPEJICTBE MOJICIUPOBAHUS SIBICHUI U IIPOLIECCOB;
COOTHOCHUTB aOCTPaKTHbIE T€OMETPUUYECKHUE MOHATUS U (PAKTHI C peabHbIMU KU3HEHHBIMU
00BEKTaMU M CUTYALUSIMU;

MCIIOJIH30BATh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYP JIJIsl pEIICHUS 3a/1a9
MIPaKTUYECKOI0 COJIEpP>KaHUs U3 IpYrux o0nacTel 3HaHUH.

HAXO/UTh B Pa3IMYHBIX UCTOYHHUKAX HH(OPMAIHIO, HEOOXOAUMYIO ISl PELICHUS
MaTeMaTHYECKUX MPOOIIeM, IPEACTABIATh €€ B TOHATHON (OopMe, IPUHIUMAThH PEUICHUE B
YCJIOBUSAX HEMOJHON M N30BITOYHON, TOYHOM U BEPOSITHOCTHOW MH(pOPMALINY;

IIOHMMATbh U UCIIOJIb30BaTh MaTEMATUYECKHUE CPEACTBA HArJISIAHOCTH (rpad UKy, 1uarpaMMsl,
TaOJINILIBI, CXEMBI U JIP.) JUIS WIUTIOCTPALMH, HHTEPIPETALIMH, apTyMEHTALlUH.

Ilo3HaBaTe/IbHBIE
BBIJICIIATH CYIIECTBEHHOE U HECYILIECTBEHHOE B TEKCTE 3a/1a4, COCTABIIATh KPATKYIO 3aIIUCh
yCJIOBUS 3a1a4U;
YCTaHABJIMBATh 3aKOHOMEPHOCTH Y MCIIOJIB30BaTh UX IIPU BBIIIOJIHEHUH 3aJaHUM, pelIaTh
3aJ1a4M 10 aHAJIOTHH,
OCYIIECTBJISITh CHHTE3 YCJIOBUS 3a/1a4i (BOCCTAHOBJICHHE YCIIOBHS TI0 PUCYHKY, CXEME,
KpaTKOH 3aIuCH);
KOHCTPYHMPOBATh T€OMETPUUECKHE (PUTYPHI U3 3aJaHHBIX YacTeH, TOCTpanBaTh 4acTh JI0
3aJJaHHOM TeOMEeTPHUECKO (UTYPBI, MBICIICHHO JIEJTUTh T€OMETPUUECKYI0 (PUTYpy Ha YacTH;
CpaBHMBATh U KIACCU(PUIIUPOBATH T€OMETPUYECKUE PUTYPHI M0 3aJaHHBIM KPUTEPHUSIM;
MMOHUMATh WH()OPMAIINIO, TPEICTABICHHYIO B BUJIE TEKCTA, CXEMBbI, TAOIHIIBI, TOTIOTHATh
TaOJIUIBI HEIOCTAIONMMHU JAHHBIMHU, HAXOAUTh HYXKHYIO HH()OpPMAIHIO B y4eOHUKE.

KommyHukaTusHbIe
COTPYJHHUYAThH C TOBAPHUILIAMHU IIPY BBIIIOJHEHUH 33JaHUH B IIape: YCTAHABINUBATH OUEPETHOCTD
JIeNCTBUI;
OCYILIECTBIISTH B3aUMOIIPOBEPKY;
o0CyKJaTh COBMECTHOE pellieHue (TMpeasiaraTb BApUaHThl, CPABHUBATH CITOCOOBI BHIUMCIICHUS
WM pelIeHUs 3a]]auH);
00BEAMHSATD MOJIyYEHHBIE PE3YJIbTaThl (IIPU pelIeHnH KOMOUHATOPHBIX 3aj1a4);
3aJ1aBaTh BOMPOCHI C LIEJIbIO MOJIy4YEHHUsI HY>KHOM HHpOpMaIiHU.



[IpenmerHbie
- OHepI/IpOBaTL IIOHATHUAMHA TOYKA, HpﬂMaSI, IIJIOCKOCTH B HpOCTpaHCTBe;

- m300paxkaTh 4YePTEKH MPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYP HA TIOCKOCTH;

- OIICpHUPOBATH TMOHATHUAMHK MMAPAJJICJIBHOCT W HTCPHCHAUKYIISIPDHOCTHL MPAMBIX, HNPSAMBIX H
IUIOCKOCTEM, IIIOCKOCTEN B POCTPAHCTBE;

- OIpelessTh B3aUMHOE pPACHOJIOKEHHE MPSIMBIX, MPSAMBIX U IIJIOCKOCTEH, IIOCKOCTEH B
MIPOCTPAHCTBE;

-  HAaXOJUTh YIVIbI MEXAY NpPSIMBIMH, MPSAMOM U IUIOCKOCTBbIO, JBYMS IUIOCKOCTSAMHU B
MIPOCTPAHCTBE;

- NPHUMEHATh HM3y4YCHHbIE CBOMCTBA, MPHU3HAKH TE€OMETPUYECKHX (UTYp B TPOCTPAHCTBE B
pelIeHuu 3a/1ay;

- pacro3HaBaTb OCHOBHBLIC BU/Ibl MHOT'OI'PAaHHUKOB;

- CTPOUTH CCUCHUA MHOTOI'PAaHHUKOB,

- BBIYUCIATH IUIOLIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB C TOMOIIBIO (hOPMYIT;

- OIEepHUpPOBATh MOHSATHUSMH, CBSI3aHHBIMU C BEKTOPAMHU B IIPOCTPAHCTBE.

2. Coaep:xaHue yueOHOI0 nmpeamera
Auiredpa ¥ HaYaJIa MATEMATHYECKOT0 AaHAJIN3a

Cmenenu u kopnu. Cmenennsvie yynkyuu

[lonatue KOpHSA n-oi CTemeHW u3 JelcTBUTEeNbHOro 4yucia. CBONCTBa KOpHEW 4YEeTHOM o
HeyeTHOH cremeneil. OyHKIMK y =\X, HX cBoiicTBa M rpaduxu. CBONHCTBA KOPHS N-OH CTEIICHH.
IIpeoOpa3oBaHue BbIpaXeHUH, coepkKalux paaukaisl. O0001eHHEe TOHATHS O IT0Ka3aTelle CTeINeH!.
CrenenHble (yHKIIMU, UX CBOMCTBA U Tpa(UKH.

Ilokazamenvnan u nozapugpmuueckas Gynkyuu

Oynaknuu. OO0nacTh ompeneneHuss U MHOXKeCTBO 3HaueHud. ['padux dynkuuu. IloctpoeHue
rpaduKoB (QYHKIUH, 3aJaHHBIX pa3IMYHBIMU criocobamu. CBoiicTBa (QYHKUMH: MOHOTOHHOCTH,
YETHOCTh ¥ HEYETHOCTb, TIEPHUOJHMYHOCTh, OTPAaHHYEHHOCTh. [IpoMeXyTKkH Bo3pacTaHusi U yOBIBaHUS,
HauOoJblllee U HaUMEHbIIee 3HAUCHHsI, TOUKH SKCTpeMyMa (JOKaJbHOIO0 MakCUMyMa U MUHMMYMA).
I'paduueckas uaTepriperanus. [Ipumepsl GyHKIIMOHAIBHBIX 3aBHCUMOCTEH B peajbHBIX IpoIeccax u
SIBJICHUSX.
ObpatHas ¢yHknus. OO6nacte ompezeneHuss U 0o0sacTh 3HaYeHHM oOpaTHoW ¢yHKuuu. I'padux
oOpaTHO! (yHKINH.
BeptukanbHble U TOPU3OHTAIBHBIE acCHMOTOTHI rpadukoB. [lokasarenpHas QyHKIHS, €€ CBOMCTBA U
rpapuk. IlokazarenbHele ypaBHeHMs. IlokasartenbHble HepaBeHcTBA. [loHsTHe norapudma.
Jlorapudpmuueckas ¢ynkuus, e€ cBodictBa u rpaduk. CpoiictBa sorapupma. OCHOBHOE
norapupmuyueckoe ToxkaecTBo. Jlorapudm Mpou3BeneHUs, YaCTHOTO, CTENEHU; MEepexoJ K HOBOMY
OCHOBaHUIO. JlecATMUHBIN M HaTypanbHBIA Jorapudmsel, uyucio e. [IpeoOpazoBaHusi NMPOCTEUIIMX
BBIpQ)XEHUI, BKIIOUAIOUINX apu(PMeTHUECKUe Olepalni, a TakkKe ONepaluio BO3BEIACHUS B CTENIEHb U
omnepanuio JjorapudmupoBanus. Jlorapubmuueckne ypaBHeHus. Jlorapudmudeckue HEpaBEHCTBA.
HuddepennurpoBanue nokazaTeabHON U JOrapupMUUECKON (HyHKIIUH.

Ilepsooopaznas u unmezpan

[TepBoobOpasnas. [IpaBuna HaxoxaeHUs IepBooOpa3HbIX. [lnomane KpUBOIMHEHHOI Tpanenuu.
Wuterpan u ero Berancienue. Berancnenue miomazaeit Gpuryp ¢ momornrsto uHTerpanos. [Ipumenenne
MIPOM3BOTHOM W MHTETpasia AJis peieHus] GU3NIeCKuX 3a/1ad.



dnemenmol MamemamuyecKoi CmamucmuKu, KOMOUHAMOPUKU U meopuu 6epoamHuocmet

Kombunatopusie 3anaun. IlepecranoBku. Pasmemenuns. Coueranusi. bunomuansHast gopmyna
Herotona. BepostHocTh coObiTusA. CrnokeHue BeposATHOCTEM. BeposTHOCTh mnpousBencHUS
HE3aBUCHMBIX COOBITHI

Ypaenenun u nepasencmea. Cucmemul ypasnenuit u HepageHcme

OCHOBHbBIE NPUEMBI PELICHUS CUCTEM YPABHEHUM: IOJCTAHOBKA, alreOpanyeckoe CIOKEHHUE,
BBCJICHUE HOBBIX II€PEMECHHBIX. PaBHOCHIBHOCTb YpAaBHEHMH, HEpPABEHCTB, CUCTeM. PemnieHue
IIPOCTEHIINX CHCTEM YPABHEHHMM C JBYMs HEU3BECTHBIMHU. PenicHMe CHUCTEM HEPAaBEHCTB C OIHOMU
nepeMeHHo#. Vcnonp30BaHne CBOMCTB U TpaduKOB (PYHKIUI NPH pelICHHH ypaBHEHUN U HEPABEHCTB.
Meton untepBasioB. M3o0pakeHne Ha KOOPAMHATHON TJIOCKOCTH MHOXECTBA PEIICHUI YpaBHEHUH U
HEPABEHCTB C JBYMs IIEPEMEHHBIMU M HUX CHCTeM. lIpuMeHeHue MareMaTU4ecKuX METOAOB Ul
pelIEeHUs] COJEpKATENbHbIX 3aJad W3 pa3jMuHbIX oOsiacTell Hayku M HpakTuku. MHTeprperaunus
pe3yJibTara, y4eT peajlbHbIX OTpaHUYEHUM.

Ooboowaroumee noemopenue
I'eomerpus

Hununop, konyc, wmap

[Tonstue nununapa. [Inomans noBepxuoctu uuiauHapa. [lonstue konyca. [Inomanp
MOBEPXHOCTH KOHYca. Y ceueHHbI kKoHyc. Chepa u map. Ypasaenue chepsl. Bzanmuaoe
pacnosnoxenue cepsl u miockoctu. KacarenpHas minockocts k cepe. [Lnmomans cdepsl.

Obvemvl men

O6beM mpsiMoyrosibHOTO Napasuienenunena. OO0beMbl MPSIMON MPU3MBI U IMITUHIAPA. OObEeMbI
HAKJIOHHOH MPHU3MBI, MUpaMUIbI U KoHyca. O0beM mapa u miomaas chepbl. OObeMbI IIIApOBOTO
CErMEeHTa, IIAPOBOTO CIIOS U MIAPOBOT0 CEKTOPA.

Bekmopuvi 6 npocmpancmee
[TonsTue BekTopa B npoctpaHcTBe. ClI0)KEHHE U BEIYUTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha
yucio. KoMimanapasie BEKTOPBI

Memoo koopounam 6 npocmpancmee. /leuiicenus
KoopauHaTsl TOUkM U KOOpAUHATHI BekTopa. CKalsipHOE MPOU3BEIACHHE BEKTOPOB. Y paBHEHUE
wiockocTH. J[Bmxkenus. [IpeoOpa3oBanue mogoous

Oboowarouee noemopenue

3. TemaTH4YecKoe MUIAHNPOBAHUE C YKA3aHHEM KOJMYECTBA YACOB, OTBOAUMBIX HA
OCBOCHHE KAXK/I0H TeMbl

Koanuec
TBO YaCOB

Tembl

Auiredpa ¥ HaYa1a MATEMATHYECKOI0 AHAJIN3a




Crenenu u kopHu. CTeneHHble GyHKIINH
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BEPOSATHOCTEMN
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[umuHap, KOHYC, map 10
OO0bembI TEN 13
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