Mynnuunaasn »rm,amrowmv, oBaTeNBHOE YupexkiaeHne
«IIpunueBckas cpexnas o6meo6pazoBaTenbuas wKoaa»

Baayiickoro paiiona Benropoackoii o6aactu

«PaccmoTpeno» «CornacoBano» «YTBepKIaI0»
Ha sacepammm MO  yumrenet ecrectenmo 3amecturens aupexropa  MOY «IIpunnesckas | JupekTop
MaTeMaTHYeCKOro HKIa " 30@@%&2&.; COLll»

IMpotokoxn or

«0 » 06 20/%.
s 5

N

wviowon:aow MO

« .«m.vvb‘]moﬁ*.

CO ¢
‘T'onosyenxo JI.B.. Bajpyitckoro

“faliona

PABOYAS TIPOTPAMMA
no yueGHoMy npeamery "MaremaTuka"
YPOBeHb cpeHero obmero o6pasoBanus
" s 10-11 kiace

CocraBmm: Banan Ceeriiana BacuibeBHa,

I kBanudukanuonnas xareropus;

2019-2021 yu. rox

A "
g o S




TpeOoBaHusA K YPOBHIO MOATOTOBKH 00y4aK0IIMXCH.

B pesynbrare usydenus mamemamuku Ha 6a30BOM YpOBHE 00YUAIOIIUICS JOKEH

3HATH/IIOHUMATH

— 3HAYCHHNE MaTEMaTHUECKOM HAaYKH IJId pCUICHUA 3aaa4, BOSHUKAIOIIUX B TCOPHUH U TPAKTUKE, INUPOTY U B TO )KC BPECMs OTPaHUYCHHOCTDH
IMIPUMEHCHUSA MAaTEMAaTHYCCKUX METOJ0B K aHAJIN3Y U UCCICAO0OBAHUIO ITPOLECCOB U SIBJICHUU B IIpupoac u OGH.IGCTBG;

— 3HAaUCHUC IMPAKTHUKU U BOIIPOCOB, BO3SHUKAIOIIHX B caMoil MaTeMaTHKe JJIsA CI)OpMI/IpOBaHI/ISI " pa3sBUTHA MaTeMaTHYeCKON HayKH; UCTOPUIO
Pa3BUTHA IIOHATHA YHClIa, CO3AaHUA MAaTEMATUYCCKOI'O aHaJIn3a, BOSBHUKHOBCHHA U pa3BUTUSA I'COMETPUU,

— YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTHKH MAaTeMAaTHYECKUX PACCYKICHUN, X IPUMEHUMOCTD BO BCEX 00JIACTAX YEIIOBEUECKON
JACATCIIBHOCTH,

— BEPOSATHOCTHBIN XapakTep pPasIMYHbIX IIPOLECCOB OKPYKAIOLIEr0 MUPA;

anzeopa

yMeThb

— BBITIOJIHATH apU(PMETUIECKHE ACHCTBUS, COUETast yCTHBIE U MUCbMEHHBIE IPHEMBbI, TPUMEHEHHE BEIYUCIUTEIBHBIX YCTPOHUCTB; HAXOUTh
3HA4YEHUs1 KOPHS HATypallbHOW CTENEHH, CTENEHU C PallMOHATIBLHBIM [T0Ka3aTeleM, Jorapudma, UCIoib3ys Ipu HE0OXOIUMOCTH BbIYMCIUTEIbHbIE
YCTPOMCTBA; MOJIb30BATHCS OLICHKON U MPUKUAKOMN MPH MPAKTUYECKUX PacdeTax;

— IPOBOJIUTH 110 U3BECTHBIM (POPMYJIaM U NpaBHIaM NpeoOpa3oBaHUsl OYKBEHHBIX BBIPAKEHUH, BKITIOUAIOIINX CTEIICHU, PAJAUKAIIbI, JIOrapu (MBI
Y TPUTOHOMETPUYECKUE (PYHKIINH;

— BBIUUCIIATH 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISAS HEOOXO0ANMBIE IIOJICTAHOBKU U IPeoOpa30BaHus;

HCNOJIb30BATH NPUOOpPEeTEeHHbIe 3HAHUSA M YMEHHS B IPAKTHYECKOH AesITeIbHOCTH M MOBCETHEBHOM KU3HU IS

— IPAKTUYECKHUX pacueToB Mo (opMyiaM, BKIO4as (GOpMyJIbl, COAEpIKAIME CTETIEHH, PaJUKabl, Iorapu(Mbl U TPUTOHOMETPUUECKUE (PYHKIUH,
UCTIOJNB3Ys TPU HEOOXOIUMOCTH CITPABOYHBIE MAaTEPHAIIBI U TIPOCTEHININE BIYHCIUTEIBHBIE YCTPOHCTBA,

@yHrkyuu u epaguxu

yMeThb

— OTIpeNieNATh 3HaUeHue (PYHKIUH 110 3HAYSHHUIO apryMeHTa IIPH Pa3JInYHbIX criocodax 3aaaHus GyHKINY;

— CTPOUTH TpaduKU N3YUYEHHBIX (QYHKIUH;

— ONUCHIBATH IO TPAQUKY U 8 NPOCMENUUX CLYYaax No popmyie TOBEICHHE U CBOMCTBA (DYHKIMNA, HAXOJUTh MO rpaduKy GyHKIHH
HanOOJbIIINE M HANMEHBIITNE 3HAYCHHS,

—pemath ypaBHEHHUs, IPOCTEHIINE CUCTEMbl YPAaBHEHUH, UCTIONB3Ys C80licmea (hyHKyuli U uX rpauKoB;

HCIO0JIb30BAaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUsI B IPAKTHYECKO¥ 1esITeJIbHOCTH U TMOBCeTHEBHOI KU3HM IS

— OMHCAHMS ¢ TOMOIIBIO (PYHKIUH pa3IMYHbIX 3aBUCUMOCTEH, PpeCTaBIeHNs UX rpaduuecKu, MHTEPIIpEeTaluy rpauKoB;

Hauajia mamemamuuecKo2o anauusa




yMeTh

— BBIUUCIIATh IPOU3BOIHBIE U IEPBOOOPA3HBIE AIIEMEHTAPHBIX (DYHKIMH, UCIIOJIb3YsI CIIPABOYHbIE MAaTepUAIbL;

— MCCIIEIOBATh B MPOCTEUIINX CIydasiX (yHKIMHA HA MOHOTOHHOCTh, HAXOAUTh HAUOOJBIINE U HAMMEHBIIINE 3HAaUeHUs (PYHKIUI, CTPOUTH
rpaMKy MHOTOYJICHOB M ITPOCTEUIINX PAMOHAIBHBIX (DYHKLMH C HCIOJIb30BAHUEM allllapaTa MaTEeMAaTHYECKOI0 aHAIN3a;

— BBIYUCIIATH B MPOCTEHIINX CIIydasxX IUIOMIAIH C UCIIOIb30BaHHEM MIEPBOOOPA3HOIA;

HCII0JIb30BATH NPHOOPETEHHbIC 3HAHUSA U YMEHHS B IPAKTHYECKOH AeATEJIbHOCTH U IOBCEIHEBHOM KU3HHU IS

— pelIeHns NPUKIIAJHBIX 33/1a4, B TOM YHCIIE€ COLUAIbHO-9KOHOMUYECKUX U (PU3NIECKUX, HA HANOOJIbIINE U HAMMEHBIIINE 3HAUCHHsI, Ha
HaXO0XJACHUE CKOPOCTH U YCKOPEHUS;

VPABHEHUs U HepaeHCmea

yMeTh

— pemarhb panuoHaJIbHbIE, TOKa3aTeIbHbBIE U JIOTapu(MUYecKre ypaBHEHUSI M HEPABEHCTBA, TPOCTEUIIINE PPAIIMOHATIbHBIC U
TPUTOHOMETPUUYECKHUE YPABHEHUS, UX CUCTEMBI;

— COCTaBJIAATh YPABHEHUS U HEPABEHCTBA 110 YCIOBUIO 33a4H;

— UCMOJIb30BAaTh /715l IPUOIMKEHHOT'O pEeIlIeHUs] YpaBHEHHUH U HEpaBEeHCTB IpaMuecKuili METO;

— n300paXkaTh Ha KOOPIAMHATHON IJIOCKOCTH MHOYKECTBA PELLIEHUI MPOCTEUIINX YPaBHEHUN U UX CUCTEM;

HCIO0JIB30BATH NPHOOPETEHHbIC 3HAHUSA U YMECHHS B IPAKTHYCCKOM AeATEJIbHOCTH U IOBCEIHEBHOM KU3HHU IS

— IIOCTPOEHMS U UCCIIEOBAHUS IIPOCTEMIINX MATEMAaTUYECKUX MOJCIICH;

I1eMenmvl KOMOUHAMOPUKU, CIAMUCIMUKY U TMe0pUL 8epOAmHOCmel

yMeTh

— pemarh npocTeiie KOMOMHATOPHBIE 33Ja4ul METO/IOM Iepedopa, a TakKe C CIOIb30BAHUEM U3BECTHBIX (OPMYII;

— BBIYHCIIATH B IPOCTEUIINX CIy4yasX BEPOSITHOCTH COOBITUI Ha OCHOBE IO/ICYETA YHCIIa UCXO0B;

HCIO0JIB30BATH NPHOOPETEHHbIC 3HAHNSA U YMECHHMS B IPAKTHYCCKOM AeATeIbHOCTH W NMOBCeIHEBHOM KNU3HU IS

— aHaJIM3a pealbHbIX YUCIOBBIX JaHHbBIX, IPEJICTABICHHBIX B BUJIE IUarpaMM, TpauKoB;

— aHaM3a MHPOPMaIIMU CTaTUCTUYECKOTO XapaKTepa;

zeomempus

yMeThb

— pacro3HaBaTh Ha YePTEeKaxX U MOJEIISAX MPOCTPAHCTBEHHBbIE ()OPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMH, H300paKEHUSIMU;

— ONKCHIBATh B3aUMHOE PACIOJI0KEHNE MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOEHUs 00 IMOM PACNONONACEHUU,

— aHaJIM3UPOBATh B MIPOCTEUIINX CITy4yasX B3aUMHOE PAcIoNOkKeHHE 0ObEKTOB B IPOCTPAHCTBE;

—n300pakaTh OCHOBHBIE MHOTOI'PAaHHHUKH U KPYTJIbIE TeJla; BHIIOIHATD YEPTEXKH 110 YCIOBUIM 3a/1a4;

— cmpoumbs npocmeniuiue ceveHus Kyoa, npusmvl, NUPamuovl,

— pelaTh INIAHUMETPUYECKHUE U TIPOCTEUILINE CTEPEOMETPUUECKHE 3aJaUl HAa HAX0XK/IEHUE T€OMETPUYECKUX BEITUYHH (IJIMH, YTJIOB, IIJIOLIAEH,
00BEMOB);



— HCTIOJIb30BATh MPH PEIICHUHN CTEPEOMETPUUYECKHX 3a7a4 INITaHUMETpUYecKre (haKThl U METO/IBI;

— IPOBOAMTH J1I0KA3aTEIbHBIE PACCYKICHUS B XO/€ pELICHUS 3a/1a4;

HCII0JIb30BATH NPHOOpPEeTEeHHbIEe 3HAHUS U YMEHHS B IPAKTHYECKOM AeATeJbHOCTH U NOBCeIHEBHOM KU3HHU IS

— KccieIoBaHus (MOACTUPOBAHNS) HECIOKHBIX MPAKTUYECKUX CUTYallMi HAa OCHOBE M3YYEHHBIX (POPMYI U CBOMCTB QUTYD;

— BBIYUCIICHUS 00BEMOB U IIOIIA/IeH ITOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN MIPU PELICHUN MPAKTUUECKUX 33]1a4, UCIIONIb3Ys IIPH
HE0OXOIMMOCTH CIIPABOYHUKHU U BBIYUCIIUTEIbHBIE YCTPOHCTBA.

Conep:kanue TeM y4eOHOro Kypca

Auaredopa 10 kaacc
Yucnosbie pynkunu(9 1)

Omnpenenenne GyHKINH, CIIOCOOBI €€ 3a1aHus, cBoicTBa (GyHKImiA. OOpaTHas QyHKIHUS.

OcHoBHas1 eJib — c(hOpMUPOBATH ONpeieeHrue PYHKIUH, CIOCOOBI €€ 3a/1aHusl, CBOMCTBA (yHKIIUU.

Tpuronomerpnueckne GpyHkuum (26 1)

YucnoBast OKpY>KHOCTb. JlIMHA Nyr'M €JUHUYHON OKPY>KHOCTH YHMCIIOBas OKpPYKHOCTb Ha KOOpAMHATHOW IIocKocTH. CuHyc n KocuHyc. TaHreHc u
KOTaHI'eHC. TpUroHOMeTpruecKue (YHKIMM YUCIOBOTO apryMeHTa. TpUrOHOMETpHUYecKHe (YHKIUU YIJIOBOro aprymeHTta. ®opMyiibl IPUBEACHHUS.
OyHkius y=sinx, e€ cpoiicTBa U rpapuk .DyHKIuUA y=sinX, e€ cBoiicTBa U rpapuk. OyHkus y=cosx, e€ cBoiictBa u rpaduk. [lepuoanyHocTb
¢byHKIUH y=sinx U y=cosx. I'padpux ¢pynxuuu y=mf(x). I'paduk pynkumun y=f(kx). ['padux rapmonnueckoro konebanus. yHkuus y=tgx, y=ctgx, ux
CBOWCTBA U IpaduKu.

OcHoBHasi HeJIb — JaTh ONPEEICHNE OCHOBHBIX TPUTOHOMETPUUYECKUX (PYHKLMH, UX CBOMCTB, HAYYUTh CTPOUTH TpaduKu 3THUX QYHKUIUH, U3yUUTh
(bopMyIIbl IPUBEACHUS.

Tpuronomerpnuyeckue ypapuenus (104).

[lepBble mpencTaBieHUs O PELIEHUH MPOCTEHIINX TPUTOHOMETPUYECKUX YpaBHEHHUH. APKKOCHHYC W pEUICHHE YpaBHEHUS cOsX=a. ApPKCHUHYC U
pellieHre ypaBHEHMs sinx=a. ApKTaHI€HC M pELIeHHe YypaBHEHMs tgx=a. ApKKOTAaHT€HC M pelleHue ypaBHeHHMs ctgx=a. I[Ipocreiimue
TPUTOHOMCTPHYCCKUC YPABHCHUS.

OcHoBHas1 HeJb — J1aTh MPEACTABIEHUE MPOCTEHUIINX TPUTOHOMETPUUECKUX YpaBHEHHM, (GOpMYINl MX KOpHEH W METOAOB pEUIeHMs, YUYUTh pellaTh
TPUTOHOMETPUYECKUE YPABHEHUS PA3ITMYHBIMUA MEJAMU.



IIpousBoanasn (31 4)

UucnoBble MOCIENOBATENILHOCTH  (OIpeneeHne, INpuMepbl, cBoiicTBa). lloHsATne mnpexena mocieqOBaTeNbHOCTU. BpluncieHue mpeneson
nociuenoBarenbHocT. Cymma OeckoHe4HOM reomerpuueckoil nporpeccuu. Ilpenen ¢ynkuum Ha OeckoHeyHocTH. IIpenen ¢yHKuMHM B TOUKe.
[Tpupamenue aprymeHTa, npupamieane GyHKIud. 3a1a4u, TPUBOASAIIKE K MOHATHIO POon3BOAHON. OmpeeneHue Nporu3BOAHOM, €€ reOMeTPUIECKUH 1
(u3nYecKuii CMbICI. AITOPUTM OTHICKaHHs Tpor3BoaHON. Dopmynbl u mpasmia auddepenuupopanus.  Juddepenunposanne dpynkun g(kx+m)
.YpaBHenue kacatenbHOU K rpaduky ¢yaxmun JMcciaenoBanue GyHKIIMHM HAa MOHOTOHHOCTh. OThICKaHUE TOueK 3KcTpemyMa. Iloctpoenue rpadukoB
¢yHkuuid. OTbICKaHME HAWOOJBIIMX M HAMMEHBIINX 3HAUYEHUM HENpephlBHOM (YHKLIMM Ha IPOMEXKYTKE. 3aJaud Ha OThICKAaHUWE HauOOJbIIUX M
HaVMEHBIINX 3HAYCHUN BEJINYMH.

OcHoOBHasl UeJb — JaTh TOHATHE TNPOU3BOAHOHN, M3Y4UTh (HOpMyNbl M mpaBwia JUQQEpEeHINPOBAHUS, YPABHEHUS KacaTeNbHOH, NPUMEHSTH
IIPOU3BOIHYIO /Il OThICKaHHs HauOOJIbIIEr0 M HAMMEHBLIETo 3HaYeHUs (QYHKLUU.

I'eomerpus 10 kaacc

AKCHOMBI CTEpPEeOMETPUH U UX NpocTelue caeacTBus (S 4)

OCHOBHBIE MOHATHUS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPHUH U UX CBSI3b C aKCHOMAMU IJIAHUMETPUH.

OcHoBHas neJb — cpOpMUPOBATH MPEICTABICHUS yUalIUXcs 00 OCHOBHBIX MOHSTUSX M AaKCMOMaX CTEPEOMETPUH.

Tema wurpaer BaXHYIO poOjb B Pa3BUTUM MPOCTPAHCTBEHHBIX MPEJICTABICHUM YydamMxcsi, (PaKTUYECKH BIEpPBbIE BCTPEUAIOLIUXCSA 3]1€Ch C
IIPOCTPAaHCTBEHHOW reoMerpueit. [loaTomy mpenogaBaHue cieayeT BECTH ¢ IIMPOKHUM IPHUBICYEHHEM MOJENEH, pUCYHKOB. B xozae pemenus 3amad
cllelyeT JOOMBAThCs OT yyalluXcs MIPOBEIEHUS J10Ka3aTeIbHBIX PACCYXKACHUH.

ITapajuieqbHOCTH NPAMBIX B IJIOCKOCTEH (12 1)

[TapanneneHble npsiMple B mpocTpaHcTBe. llpm3Hak mnapamiensHOoCcTH mpsAMbIX. lIpu3Hak mapamienbHOCTH NpsAMOM M IUIOCKOCTH. [Ipm3Hak
napajuieIbHOCTH II0cKocTel. CBOMCTBA MapauiebHOCTH IIocKocTell. M300paskeHne npocTpaHCTBEHHBIX (PUTYp Ha MJIOCKOCTU U €r0 CBOWCTBA.

OcHoBHast meJab — JaTh yJalquMCAa CUCTEMATUYCCKHUE 3HaHUA O MapaJlyICIIbHOCTH IIPAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBC.



B teme 060011a10TCst U3BECTHBIEC U3 INITAHUMETPUU CBEIEHUS O MapaieIbHOCTU NMpsAMbIX. Ha npumepe Teopemsl 0 CyIeCTBOBAHUH M €TUHCTBEHHO CTH
IpsSIMOH, MapajieIbHON JaHHOH, yJalyecs MOIy4aroT MpPeACTaBIeHUs 0 HeOOXOAUMOCTH 3aHOBO JJOKa3aTh U3BECTHHIE UM U3 INIAHUMETPUU (AKTHI B
TeX ClIydasiX, KOrja peub UIET O TOYKaX M IPSAMBIX IPOCTPAHCTBA, & HE O KOHKPETHOM IIOCKOCTH.

3ajauM Ha J10Ka3aTeJIbCTBO PELIAIOTCS BO MHOTMX Cly4yasX [0 aHaJIOIMHM C J0Ka3aTeJIbCTBAMHU TEOPEM; BKIIIOUEHHUE 3a]ad HA BBIYMCIICHHE JJIUH
OTPE3KOB I03BOJISIET LIEJIEHANIPABICHHO IPOBECTU TOBTOPEHUE Kypca IUIAHUMETPUH: PABEHCTBA U NOJO0MS TPEyrojabHUKOB; OIPEeeHUH, CBOUCTB U
MPU3HAKOB IPSMOYTOJILHUKA, ITapajuiesorpaMmma, pom0a, KBajpara, Tparneuuu M T. JI.

IlepnieHAUKYISIPHOCTH NPAMBIX U IJI0cKOCTEH (154)

[lepnennukynspHble NpsiMble B IpocTpaHcTBe. [Ipu3HaK NEepHeHIUKYIAPHOCTH HMPSAMOW M IIOCKOCTH. CBOWMCTBA NMEPHEHIUKYISIPHOCTH NPSMOW U
IJIOCKOCTH. [IeprieHIuKysp 1 HaKJIOHHAS K IUIOCKOCTH. Teopema o Tpex nepneHaukyisipax. IIpuzHak neprnesiukyasspHOCTH INIOCKOCTeN. PaccTosHue
MEXy CKPEIMBAIOIMMUCS IpsAMbIMU. [[ppuMeHeHne opToroHanbHOro NPOEKTUPOBAHNS B TEXHUUECKOM YEPUEHUU.

OcHoBHas LeJIb — 1aTh y4alllUMCs CHCTEMAaTUYECKUE CBEAEHUS O MEPIICHAUKYIIIPHOCTH MPSAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE.

Matepuan Tembl 0000LIa€T U CHUCTEMATU3UPYET M3BECTHBIE YyYalllUMCS M3 IUIAHUMETPUU CBEJIEHHUS O NEPIEHAUKYISIPHOCTH MNpsMbIX. M3ydeHue
TEOPEM O B3aMMOCBS3H MAPAJUICIIBHOCTU U MEPIEHIUKYIAPHOCTH MPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE, a TAKKE MaTepHall O MEPIEHIUKYIAPE U
HaKJIOHHBIX L[EJIECO00Pa3HO COYETATh C CUCTEMAaTUYECKUM IIOBTOPEHHEM COOTBETCTBYIOLIET0 MaTepuaa U3 IIaHUMETPHH.

Pemenust mpakThyecku BceX 3a/lad Ha BBIYMCIEHHE CBOJATCS K IpUMeHeHuto TeopeMmbl [ludaropa m crneacrsuil u3 Hee. Bo mMHormx 3amauax
BO3MOKHOCTh IpUMEHEeHUs TeopeMbl [Inudaropa umm crneiacTBuil U3 Hee OOOCHOBBIBACTCS TEOPEMOW O TpeX MNEpPIEHAMKYIsApax WM CBOHCTBAMHU

MapajlyiCJIbHOCTH U NCPIICHAUKYIIAPHOCTU IUIOCKOCTCH.

Tema HMeeT BakHOE MNpONEACBTUYCCKOC 3HAYCHUC JId HU3YUCHUS MHOI'OI'PAHHUKOB. dakTHYeCKU npu peIIeHHU MHOT'UX 3a/a4d, CBA3daHHBIX C
BBIYUCJICHUCM IJIMH NCPICHAUKYJIAPA U HAKIIOHHBIX K IJIOCKOCTHU, PE€Yb UACT O BBIYMCICHUHA 3JICMCHTOB IIUpaMU .

JlekapTOBbI KOOPAMHATHI M BEKTOPHI B pocTpaHcTie (18 1)

JlexkapToBbl KOOpAMHATBI B MpocTpaHCcTBe. PaccrosHue mexny Ttoukamu. Koopaunatel cepeamnbl oTpeska. [IpeoOpa3oBaHue cuMMeTpuu B
npoctpaHcTBe. J[BmkeHue B mpoctpaHcTBe. [lapamnenbHblii mepeHoc B mpocTpaHcTBe. [lomobue mnpocTpaHCTBEHHBIX (UTYp. YTON MEXIY



CKpPELIUBAIOIIMMUCSA NPSIMBIMU. YTOJ MEXKAYy IMPSIMOM M INIOCKOCTBIO. YTIOJ MEXAYy INIOCKOCTAMU. I[lnomans OpTOroHanbHOM IPOEKIUHU
MHOI'OYrojpHuKa. BekTopsl B mpocTpaHcTBe. [IeiCcTBUSA HaJ BEKTOpaMM B IIPOCTPAHCTBE. Pa3noxkeHne BEKTOpa 10 TpeM HEKOMIUIAHAPHBIM BEKTOPaM.
YpaBHEHHE IOCKOCTH.

OcHoOBHAasl 1eJIb — 0000IINUTh U CUCTEMAaTU3UPOBATh MPEACTABICHUS 00YUYaAIOIIMXCS O BEKTOPaX U JEKAapTOBBIX KOOPIMHATAX; BBECTH MOHATHS YIJIOB
MEXy CKPEIUBAIOIUMUCS IPSIMBIMH, IIPSMOM U IIJIOCKOCTBIO, ABYMS INIOCKOCTSIMHU.

PaccmoTpeHue BEKTOPOB M CHCTEMbI JEKAPTOBBIX KOOPJAMHAT HOCUT B OCHOBHOM XapaKTep NOBTOPEHMsI, TaK KaK BEKTOPHI M3ydallUCh B Kypce
IUIAaHUMETPUH, & JIeKapTOBbl KOOPAMHATHI — B Kypce anreOpbl AeBATHIIETHEH 1mKobl. HOBBIM Ui yuyamuxcs sBIsS€TCS NPOCTPAHCTBEHHAs! CUCTEMa
KOOpJMHAT U TPEXMEPHBII BEKTOP.

Pazauunsie BUJIbI YIJIOB B IPOCTPAHCTBC ABJIAKOTCA, Hapdaay C pacCcCTOAHHUAMH, OCHOBHBIMH KOJIMYCCTBCHHBIMU XAPAKTCPHUCTHUKAMH B3aUMHOI'O
PAaCIIOJIOKCHH IIPAMBIX U HHOCKOCT@I‘/‘I, KOTOPBIC 6y,HYT IMUPOKO HUCIIOJIB30BATHCA IIPU U3YUCHUH MHOTI'OI'PAaHHUKOB U TCJI BpAllICHU .

Crnenyetr oOpaTUTh BHHUMaHHUE Ha KOH(UTypaluu, KOTopble oOydaromuiics OyAeT MCMOIb30BaTh B JAIBHEUIIEM: YroJd MEXAY CKPEIUBAIOLIIUMUCS
pebpamMu MHOTOTpaHHUKA, YTOJl MEKIY PeOPOM U TpaHbI0 MHOTOTPAHHUKA, YTOJ MEXKIY IPaHIMH MHOTOTpaHHWKA. OCHOBHBIMH 33Jla4aMU B JaHHON
TeMe SIBIISIFOTCS 3a/laydl Ha BBIYUCIICHHE, B XOJIe€ PEUICHHS KOTOPBIX OOy4arolluecsl MPOBOJSAT OOOCHOBAaHHE MPABUIBHOCTH BBIOPAHHOTO IS
BBIYMCIICHHUN yriia.

Oo6o6marmee nmopropenue. (144.)
Peseps (54).
11 kjacc

AJreopa u Hayaja anaausa. (102 4.)

IToBTOopenue. Tpuronomerpuueckue GpyHkuu. TpuroHomeTpuueckue ypaBHenus. [IponsBoanasi.
Crenenu u kopHu. Crenennble pyHkuuu. 16 4.

[TonsiTe KOpHS N-ii CTENEHW W3 NECUCTBUTENIBHOrO uucia. OyHkuuum Y =1x , ux cBoiicTBa u rpaduxu. CBoiCTBa  KOpHSA N-U CTEMEHH.
[IpeoOpazoBanue BhIpaXeHUH, cofepKanux paaukaibl. O0o0IeHne MoHITHS O moka3arene creneHu. CteneHHble (YHKIMHM, UX CBOMCTBA U
rpaduku (Bkiroudas auddepeHmpoBanrie U MHTErpupoBanue). M3BieueHue KopHel N-i CTENeHn U3 KOMIUIEKCHBIX YHCE.

IHokazaTenbHast u Jorapupmuueckass yHKuuu.27 4.



[MokasatenbHas QyHKIUS, €€ CBOWCTBA M rpaduk. [lokasarenbHble ypaBHeHUs M HepaBeHcTBa. [lonstue norapudma. Oynkumus Y =100, X, ee

cBorictBa u rpaduk. CpoiictBa norapupmoB. Jlorapupmuueckue ypaBHeHUS M HepaBeHCTBa. JuddepeHunpoBanue IMoKazaTeNbHOU |
Jorapu(MUIecKor QPyHKITUH.

IlepBooGpa3nas u uHTerpaJ. 8 u.

[TepBooOpa3Hast U HeomnpeaeeHHbIM HUHTerpaid. OnpeAesieHHbI HMHTETpal, €ro BBIUMCICHUE M CBOMCTBA. BhIUMCIEHHE TUTOMIAACH IJIOCKHX
¢uryp. [Ipumeps! npuMeHeHNUs UHTETpaia B U3UKE.

JJieMeHThl KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BeposiTHOCTel. 15 4.

TabnmuuHoe u rpaduyeckoe MpencTaBlieHHe TaHHBIX. UHMCIOBbIE XapaKTEPUCTHKH PSAAOB JaHHBIX. [loodepenHblii M OAHOBPEMEHHBIH BBIOOD

HECKOJIbKUX 3JIEMEHTOB U3 KOHEUYHOr0 MHOKecTBa. DOpMyJibl YMciia IEPECTaHOBOK, COUETaHUH, pa3MelieHni. Perienne koMOMHATOPHBIX 3a/1a4.

@®opmyna 6uHoma Hpiotona. CpoiicTBa OMHOMHAIBHBIX KOd(pduuueHToB. TpeyrompHuk [lackams. DieMeHTapHbIE M CIIOKHBIE COOBITHS.

PaccmoTpenue ciyyaeB U BEpPOATHOCTH CYMMbl HECOBMECTHBIX COOBITHH, BEpPOSITHOCTb IPOTHUBOIOJIOKHOTO coObiTHs. [loHsATHE O

HE3aBHCUMOCTH COObITHI. BEposTHOCT M CTaTUCTHYECKAsl YACTOTA HACTYIUIEHUS COOBITHSL.

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBl ypaBHEHUN U HEPABEHCTB. 17 4.

PaBHocmiibHOCTE ypaBHeHUH. OOIIMEe METOABI PEIICHUS YpaBHEHUN. YpaBHEHHs ¢ MOAyasiMu. MppanronansHbie ypaBHeHUs. [[oka3aTenbcTBO
HEPAaBEHCTB. PelleHMe palMOHANbHBIX HEPABEHCTB € OJHOM nepeMeHHoM. HepaBencrBa ¢ Monaymsamu. MppanuoHanbHble HEpaBEHCTBA.
VYpaBHEHUS U HEpAaBEHCTBA C IBYMs NepeMeHHbIMU. [lrnodaHToBs ypaBHeHHsI. CHCTEMbI ypaBHEHHA. Y paBHEHHS U HEPABEHCTBA C IMapaMeTpaMHu.

IToBTopenue. 13 4. Yucnosele ¢pynkuuu. [IpeobpazoBanus TpuroHoMmeTpuueckux BblpaxeHui. [IpomsBoanas. IlepBooOpa3Has u MHTErpai.
[Toka3zaTenbHbIE U JTOTapHPMHUUYECKIE YPAaBHEHHUS U HEPABCHCTBA.

T'eomeTpus.(68 1)

§ 5. Muororpannuku (18 yacos).

JIByrpaHHBIN yroJl, TMHEWHBIN yroil ABYTpaHHOTO yria (moBTopeHue usydeHHoro B 10 kmacce). MHoecoepanHvle yenvi. Bepuimnsl, pedpa, TpaHu
MHOTOTpaHHuKa. Paszeepmka. Buvinyknvie mnocoepannuxu. Teopema Diinepa.

[Tpu3ma, ee ocHOBaHUsI, OOKOBBIE peOpa, BbICOTa, OOKOBasi MOBEPXHOCTh. [Ipsimast u naxnonnas npusma. [IpaBuibHas nmpusMa, napajuieienumne],
Ky0, cedueHne Ky0a, mpu3Mbl.

[Tupamuna, ee ocHOBaHHUA, OOKOBBIE pedpa, BBICOTA, OOKOBas MOBEPXHOCTh. TpeyronpHas mnupamuna. [IpaBunbHas nupamuaa, yceueHHas
nupamuoa. CedeHus: MUpaMHuIbl.

Cummerpus B KyOe, B mapayjieNenunesne, 6 npusme u nupamuode. [lonamue o cummempuu 6 npocmpancmee (YeHmpaibHas, ocesas, 3epKalbHas),
npuMepbl ceueHull 8 OKpyicarouem mupe.

[IpencraBienue o NpaBUIbHBIX MHOTOTPAHHUKAX (TE€Tpadap, KyO, OKTa’aAp, 10AEKadIp U UKOCAIP).

§ 6. Tesia Bpamenus (10uacos).



Humunap.. Konye, yceuennwiii konyc. OcHOBaHUE, BBICOTA, OOKOBast MOBEPXHOCTh, 00pa3yroIas, pa3BepTKa HIMHAPa U KoHyca. Ocesvie ceueHus
U ceuenus, napaienbble OCHOBAHUIO, YUIUHOPA U KOHYCA.

Map u chepa. Ceuenne mapa ruiockocteio. Cummerpus mapa. Kacamenvnas niaockocms k wiapy. O noHamuu mena u e2o0 NOBEPXHOCMU 6
eeomempuu.

§ 7. O6beMbI MHOTOTPAHHUKOB (8 YacoB).

Ilonamue 06 obwveme mena. OObeM MPSIMOYTOJILHOTO mnapamienenunena. OObeM HAKIOHHOTO Mapalenenunena, oobeM npusmbl. OO0beM
nupaMuibl. O6vemsbl NOOOOHbIX mell.

§ 8. O0bembl M MOBEPXHOCTH TeJl Bpaulenusi (9 yacon).

O6wem nnmuuapa. O6peM koHyca. O6beM mapa. [lnomans 60KOBOY NOBEPXHOCTH HWIMHpPA U KoHyca. [Tnomans cdeps.

IToBTOpenue (23yaco.).



Temamuttecxoe nﬂanupoeanue
10 knacc

Ne i/t

Tema

KomnnuectBo yacoB

10 xnacc

IloBTOpenue kypca aiaredopn! (4 yaca)

1. |IIpeobOpazoBaHue pallMOHAILHBIX BBIPAKCHHUI 1
2. |YpaBHEHHUS U HEPABEHCTBA 1
3. |DyHKIUM U UX TpaQuKu 1
4. |BxomHas KOHTpOJbHas paboTa 1
Paznen 1.Yucaosbie pynkuuu (8 yacon)
5. Omnpenenenre YucaoBol (PYHKIIMU U CTIOCOOBI €€ 3aJaHHsl. 2
6. |CaoiicTBa QpyHKIINH 2
7. |llepuopnueckue QyHKIMN 1
8. Uucnossle hyHkimu. Pemenue 3amay. 2
9. |KontpompHas padora Nel mo reme «HucioBsie GyHKIUN 1
Tpuronomerpuyeckue pynkuuu (27 4acoB)
10. |YucnoBas OKpYX HOCTb 2
11. |YucnoBas OKpYXHOCTh Ha KOOPJMHATHOM MIIOCKOCTH 1
12. |Cunyc, KocuHYC. 2
13. | TaHTeHC W KOTaHTEeHC 3
14. |Pemenue 3amau 1
15. |KontponbHas pabota Ne2 o teme «TpuroHomerpuueckue (QyHKIUN 1
16. |Tpuronomerpuyeckue GyHKIMU YUCIOBOTO apryMEHTa 2
17. |Tpuronomerpuyeckue GyHKIHUN YIIOBOTO apryMeHTa 1




18. |Dynkums y = SinX, ee cBoiicTBa u rpaduk 1
19. |®ynkuus y = COSX, CBOWCTBA U IrpauKu 1
20. |®yHkumm y =SINX ¥ y =COS X, UX CBOWCTBA M rpad)uKu 2
21. |IIpeobpa3oBanus rpaiKOB TPUTOHOMETPUUYECKUX (PYHKIUH 1
22. |Pemrenue 3agau 1
23. |Kommponvnas paboma Ne3 «DyHKIH y = SINX Uy =COS X» 1
24. |Tloctpoenue rpapuka GyHKIMN 3
25. |I'paduk rapmMoHHYECKUX KoJIeOaHUI 1
26. |®yHkumu y = tgx, Yy = CtgX ux CBOWCTBa U rpauKu 3
Tpuronomerpnueckue ypapuenus (17 yacos)
27. |OO6paTHBIE TPUTOHOMETPHUYECKUE (PYHKITHH 5)
28. |IIpeobpazoBanue BeIpaXKEHUI, COJIEPKaIMX 00paTHbIE TPUTOHOMETPHUYECKHE (PYHKINN 2
29. |Ilpocreiimme TPUTOHOMETPHUECKUE YPABHEHHS 2
30. |ApKKOCHHYC M pellicHHe ypaBHEeHHUs COSt = a u Sint = a 1
31 ApKTaHI'€HC U apKKOTaHreHe. Pemenue ypaBHenus tgt = a, 2
ctgt=a
32. |TpuroHomerpuueckue ypaBHeHUsl. MeTObI pelieHusl. 4
33. |Kommponvuas paboma Ne 3 « Tpuconomempuyeckue ypasHeHusLy» 1
I'naBa 4. IIpeoOpazoBaHue TPUTOHOMETPHYECCKUX Bbipa:keHuii(15 yacos)
34. |CuHYC M KOCHHYC CYMMbI U Pa3HOCTH apryMEHTOB. 4
35. |TaHreHc cymMMBI ¥ pa3HOCTH apryMEHTOB. 1
36. |DopMysbl ABOHHOTO apryMeHTa 3
37. |IIpeobpazoBaHme CyMM TPUTOHOMETPUIECKUX (PYHKIMI B TPOU3BEACHHUE. 3
38. |IIpeoOpazoBanue MpOM3BEICHUI TPUTOHOMETpHUECKUX QyHKIMN B cymmy. Tect Ne3. 1
39. [|IIpeobpazoBaHue NPON3BEACHUN TPUTOHOMETPHUUECKUX (DYHKIIMI B CyMMY. 2
40. |Koumpoavnas paboma Ned «Ilpeodbpazosarnue mpucoHOMempuiecKux eblpadiCceHuily 1
I'nasa 5. IlpousBoaunas (31 yac)
41. [YucnoBble MOCIeA0BAaTEIbHOCTH U UX cBoMcTBA. [Ipenen nociaeoBaTenbHOCTH. 2
42. |CymMa OeCKOHEYHOW T€OMETPHUYECKOM IMOCIIeIOBATEILHOCTH 2
43. |Ilpexen yHKIUU 3
44. |OnpeneneHne NpOU3BOTHON 3




45. |BbrunciieHre npon3BOJIHbBIX 3
46. |Koumponvnas paboma Ne 5  «Ilpouzsoonasny 1
47. |YpaBHeHHE KacaTeIbHOU K rpaduKy G YHKIIHH 2
48. |llpumeHeHne MPOU3BOAHON Ui UCCIe0BaHNS (DYHKIIUU 3
49. [(IToctpoenue rpadukoB GyHKIHH 3
50 Konmponvnas paboma Ne 6 1
«IIpouzBonHas»
51 ITpuMeHeHHne NPOU3BOIHOM /ISl OTBICKAHUS HAMOOJIBIIMX M HAUMEHBIINX 3HAU€HUM HenpepbIBHON 3
(YHKIMK HA TPOMEXKYTKE
52. |3amaum Ha OTBHICKAHME HAMOOJBIINX 1 HAUMEHBIINX 3HAUYEHUN BeauduH. Tect Ned. 3
53. |3amaum Ha OTHICKAaHME HAUOOJIBIINX ¥ HAMMEHBIINX 3HAUYCHUHA BEITMYNH 3
54 Koumponvnas paboma Ne7 «lIpumenenue npou3go0HOU K UCCACO08AHUIO (DYHKYUUY 1
Bcero 102
AKCHOMBI CTepeoMeTpun 6 4acoB
55 | AKCHOMBI CTEPEOMETPUHU 1
56 |CymecTBoBaHUE MIIOCKOCTH, MPOXOJSIICH Yepe3 JaHHYIO TOUKY 1
57 |llepecedenue npsimont u miaockocTu. CyniecTBOBaHUE INIOCKOCTH, POXOAsIIel yepe3 3 TOUKH 1
58 |Pa3Omenne mpocTpaHCTBA IIOCKOCTHIO HA 2 TTOJIYTUIOCKOCTH 2
59  |KontposbHas pabota Nel «AKCHOMBI CTEPEOMETPUINY 1
[TapanienbHOCTh NPSAMBIX U IIIOCKOCTEN (9 yacoB)
60 |[lapannensHbIe IpsSMBIE B IPOCTPAHCTBE 1
61 |IIpu3Hak napamiesbHOCTH NPSMBIX. 1
62 |[Ipu3HaK mapauienbHOCTH MPSMON U TNIOCKOCTH 1
63  |Pemrenue 3agau 2
64 |IIpu3HaK nmapamienbHOCTH IIOCKOCTEH 3
65 |KoutposbHasi padora Ne2 «Ilapa/uieJibHOCTh NPSIMBIX H IUIOCKOCTEi 1
IlepneHAMKYISAPHOCTH NPAMBIX M II0OCKOCTel (16 4acoB)
66 [leprieHAUKYIIPHOCTH MPSIMOHN M TUTIOCKOCTH 1
67 [Ipu3HaK nepneHaANKyJIIpPHOCTH TPSIMOM U INTIOCKOCTH 1
68 IlepnieHIUKyIsIp M HAKJIOHHAsS 1
69 [TocTpoeHne nepreHANKYISIPHON MPSIMON M MIIOCKOCTH 1




70 CBOICTBO NEPHEHAUKYIISIPHOCTH NMPSMOU U MIIOCKOCTH 2
71 TeopeMa 0 Tpex nepneHauKyIsIpax 2
12 Pemenue 3amau 1
73 IIpu3Hak neprneHMKyJIIpHOCTH IIIOCKOCTEN 2
74 PaccrosiHre M)y CKpeIMBaIOITUMUCS MTPSIMBIMU 2
75 [IpuMeHeHne OpTOroroHAIbHOTO MPOEKTUPOBAHUS 1
76 Pemienue 3amau 1
77 Kontponbnas padota No3 «IleprieHIUKyIIpHOCTH MPSIMBIX U TIOCKOCTEH» 1
JexapToBbl koopauHatsl (15 yacoB)
78 Bsenenue nexkapToBbIX KOOpAUHAT. PaccTosiHue MEXy TOUKaAMU 1
79 KoopauHatsel cepeiMHbI OTpe3Ka 1
80 ITpeoOpa3oBanue cuMMeTpuu B pocTpancTBe. CHMMETPHS B IPHPOJIE 2
81 ITono6ue npocTpaHCTBEHHBIX UTYP 1
82 Yros Mexay CKpeluBarOIIMMUCS TPSIMbIMU 2
83 YT0II MEXIY TIIOCKOCTSIMH 1
84 [Tno1mans OpTOroHaILHON POSKITMU 1
85 BekTopsl B mpocTpaHcTBe 1
86 JleiicTBHsI HaJl BEKTOpaMu B IPOCTPAHCTBE 3
87 PasnoxeHne BeKTopa Mo TpeM HEKOMITJIAaHAPHBIM BEKTOpaM 2
88 YpaBHEHHE TIIOCKOCTH 1
89 KonTtpouabHnas padora Ned «/lekapToBbI KOOPAMHATHD) 1
90 IloBTOpEHHUE 13




Ne i/t Tema

KomngectBo yacos

11 xiacc

Crenenu u kopuu. Crenennbie pynkuuu (15 yacon)

1. [ToHsiTuEe KOpHS N-i1 CTENEHU U3 JEHCTBUTEIBHOIO YHCIIa 2
2. |®ynxumm y=v/X, uX cBOHCTBa U rpaduKu 2
3. |CBolicTBa KOpHS I-i CTENEHU 2
4. |IlpeoOpa3oBaHue BRIPAKCHUH, COICPIKAIINX paJUKaI 3
5. |KontponbHas pabota Nel 1
6. O000111eHIIE TOHATHS O IIOKA3aTele CTEIEHU 2
7. |Crenennast QyHKIHSI, UX CBOWCTBA U TpaduKu 3
IMoka3aTesibHble u Jlorapupmuyeckne pynkuun (24 yaca)
8. |llokasaremnpHasi GyHKIHS, €€ CBOWCTBA U TpauK 3
9. |Iloka3arenbHbIe ypaBHEHHUS U HEPABCHCTBA. 3
10. |KontponbHas pabota Ne2 1
11. |Ilonsarue norapupma 1
12. |Jlorapudmuueckas pyHKIUS, €€ CBONCTBA U TpaduK. 2
13. |CsoiicTBa gorapugpmon 2
14. |Jlorapupmuyeckue ypaBHEHHs 3
15. |KontponbHas pabota Ne3 1
16. |Jlorapudmuueckue HepaBeHCTBA 3
17. |Ilepexon Kk HOBOMY OCHOBaHMIO Jiorapudpma 2
18. |dAuddepenunpoBanue nokazaTeabHOU 1 JorapupmMuueckoi GyHKINN 2
19. |KontpossHas pabora Ned 1
IlepBooOpa3nasi u mHTerpaJj (9 4yacon)
20. |IlepBooOpa3Has 3
21. |Onpenenenve unTErpana 3
22. |KontposbHas pabota Ne5 1




23. |Peseps | 2
DJIeMEHTbl MATEMATHYECKOIl CTATUCTUKH M TeopuH BepossTHOCTH (11 yacoB)
24. |CraTuctudeckas o0paboTKa JaHHBIX 2
25. |IIpocTeiimye BepOsSTHOCTHBIE 3a/1a41 2
26. |CoueraHus ¥ pa3MEIICHHS 2
27. |®Dopmyna 6mHOMa HproToHa 2
28. |CmyuaiiHble COOBITHSI M UX BEPOSITHOCTH 2
29. |KontponpHas paborta Ne6 1
CucreMbl YypaBHeHUI M HEPABEHCTB Y PaBHEeHMs M HepaBeHCTBA. (17 yacoB)
30. |PaBHOCWIIbHBIC ypaBHEHUS 2
31. |OO6mue MeToIbl pelieHus: ypaBHEHUH. 3
32. |Pemenne HEpaBEHCTB C OJJHON MEPEMEHHOM. 3
33. |YpaBHeHHs U HEPABEHCTBA C IByMs IEPEMEHHBIMU 1
34. |CucreMbl ypaBHEHHIA. 3
35. |YpaBHeHHUs U HEPABEHCTBA C MAapaMETPaMHU 3
36. |KonTtponbnas pabora No7. 2
[loBTOpenue (7 yacos)
MuororpanHuku (18 yacoB)
37. |JIByrpanHslii yroia. TpexrpaHHblii 1 MHOTOTPaHHBIH yTIJIbI 1
38. |MHuororpaHHuK 1
39. |IIpuzma. M306paskeHue Mpu3Mbl M MOCTPOEHHE €€ CeUEHU I 3
40. |IIpsmas npusma. [Mapamienenumnen 2
41. |(ITpsmoyronbHbIN napauienenunes. CUMMETpHUs PSIMOYTOJILHOTO Mapajuielenume/ia 1
42. |KourtpoubHas pabora Nel no teme: «IIpusma. [lapannenenuneny 1
43. |Ilmpammuna. [TocTpoeHune mupaMuabpl U €€ IIIOCKUX CeYeHUH 3
44. |YcedeHHas nmupamua 1
45. |IlpaBunbHas nupamMuaa 2
46. |llpaBuibHBIE MHOTOTPaHHUKHU 2
47. |KoutpouabHas padora Ne2 no teme: «Ilupamuaa. MHOrorpaHHUKH» 1
Tena Bpamenus (10 gyacoB)
48. |Humuaap CeueHne MuIMHAPA MIOCKOCTSIMA. BrivicaHHasi ¥ onrcaHHast TPU3MBI 2
49. |[Konyc. CeyeHne KOHyca IUIOCKOCTMU . BicanHas u onucaHHas MMpamMuIbl 2




50. [Iap. Ceuenne mapa miockoctbio. CHMMETpHs mapa 1
51. |[KacaresnbHas MJI0CKOCTh K HIapy 3
52. |BrmiucaHHbIe U onMCaHHBIC MHOTOrpaHHUKHU. [lepecedenne nByx cdep. 1
53. |[KonTpoJsnasi padora Ne3 no teme: «Tena BpameHus» 1
OO0BEMBbI MHOTOTPAHHUKOB (8 4acoB)
54. |O0beM NpAMOYTOIBLHOTO NapaylIeIenuneaa 1
55. |O6beM HaknoHHOTO napauienenumneaa . O0beM IpuU3Mbl 3
56. |O6bem nmupamusibl. OObEM YCEUCHHOM MUPAMUTBI 2
57. |O6bemsl mo100HBIX Ten. Pemenue 3amad no teme: «O0bEMbI MHOTOTPAHHUKOBY 1
58. |KoutpoabHas pa6ora Ned4 no teme «O0beMbl MHOTOTPAHHHKOBY
OO6beMbl 1 TIOBEPXHOCTH TeJ BpalieHus (9 yacos)

59. | O6wem mumHIpa 1
60. |O6beM koHyca. O6BEM yCeueHHOIo KOHyca 1
61. |[O6mas dhopmyna ais o6beMoB Ten BpameHus. O0bvem mapa 1
62. |Ilnomans 6OKOBOH MOBEPXHOCTH KOHYCA 2
63. |Ilnomans 60KOBOI MOBEPXHOCTH KOHYCA 2
64. |Ilnomans chepbl 1
65. |KonTpoJbHas padora Ne5 o treme: «OOBEMBI M TOBEPXHOCTH TEID) 1

66.




