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IlosicHuTeILHAA 3aNHCKA

Paboyas mporpamma no yueObnomy npenmery «MaTemaruka: anredpa u Hadajia aHaunu3a, TeOMETPHs» pa3paboTaHa B cooTBeTCTBHH ¢ DenepanbHbIM
roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM CPEJHET0 00IIero 00pa3oBaHus, YTBEPKIAEHHBIM MTpUKa3oM MuHHCTEpCTBa 00pa30BaHUs H HAYKHU
Poccuiickoit eneparuu ot 17.05.2012 1. Ne413 (Ilpukaz Munucrepcta o0pasoBanus 1 Hayku Poccuiickoit @enepanuu o BHeceHuu u3menenuit B I'OC
COO 0129.12.2014 1. Ne1645, ot 31.12.2015 r. Ne1578, o1 29.06.2017 1. Ne613) ¢ yuérom nporpamm 1o yu4eOHOMY MPEIMETY:

e Aunre0pa u Hauaja MaTeMaTuyeckoro ananusa. CoopHuk padounx nporpamm. 10-11 kmaccer: yuebHOoe mocodue ajst yunurtesneit o01eoopa3oBaTeIbHBIX
opraHu3aruii: 6a3oBeIil 1 yriayonaeHHbii ypoBuu./cocT. T.A.bypmuctposa. — M.: IIpocsenienue, 2016 .
e T'eomerpus. CoopHuk pabouux nporpamm.10-11 xmaccel: yaeOHOe mocoOue it yuuTenen o01meo0pa3oBaTeIbHBIX OpraHu3alyil: 6a30BbIi U YriyOIe HHBIH
ypoBHu./cocT. T.A.Bypmuctposa. — M.: IIpocBemenue, 2015 .
e PaGouas mporpamma Hamucana B cooTBeTcTBum ¢ Y MK:
1.Marematuka: anreOpa W Hadaja MaTeMaTHYECKOTO aHAJIN3a, TeOMeTpus. Anredpa v Hayaja MaTeMaTH4IecKoTo aHanmm3a. 10 kiacc: yaeOHUK s

0011e00pa3oBaTENbHBIX OpraHu3anuii: 6a30Bbii U yriayoneHHsr ypoBHu/ C.M.Huxonbckuii, M.K.ITotanos, H.H.Pemernukos u np. — M.: [IpocBemienue,
2017 T.

2. Maremartuka: anrebpa M Hadaja MaTeMaTUYECKOTo aHann3a, reomeTpust. ['eometpus.10-11 kmacchl: yaeOHUK 1t 0011€00pa30BaTEeIbHBIX OPraHU3aIliN:
0a30BbIi U yriyonennsiii ypoBuu /J1.C.Atanacss, B.®.byry3oB u np.- M.: IIpocBemenune, 2017 r.-deaepanibHOr0 KOMIOHEHTA FOCYIapCTBEHHOTO
cTaHgapra cpeanero obmiero oopazoBanus (mpukaz MOuH P® ot 05.03.2004r. Ne 10

H3yuenue mamemamuKku Ha Cmyneénu OCHOBHO20 05m€20 05p(l308aHll}l Ha 6a3060m Ypoene HanpaejleHo Ha oocmudicenue CﬂeOylouwx E(EHEﬁ.'

° (opMupoBaHue NpeacTaBJIEHUI O MAaTEMATHKE KaK YHUBEPCATLHOM SI3BIKE HAYKH, CPEJICTBE MOJISTMPOBAHHMS SIBJICHUN U IIPOIIECCOB, 00 UIIEAX U METOJIaX
MaTEMaTHKH;

° Pa3BUTHE JIOTUYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOpaXEHUsS, QJITOPUTMHYECCKOW KYJIbTYPhl, KPUTUYHOCTH MBIIUICHHS Ha YypOBHE,
HE0OX0IUMOM JIsl 00Y4EHHUS B BBICIICH IIKOJIE IO COOTBETCTBYIOIIEH CIEIUAIBLHOCTH, B Oyaylieil mpodeccuoHanbHON AeITeTbHOCTH;

° OBJIa/leHHEe MATEeMATHYEeCKUMHU 3HAHUSIMH M YMEHHMSIMM, HEOOXOJUMBIMU B TOBCEIHEBHOW JXU3HU, JJIS M3Yy4EHHS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX
JUCLMILTMH Ha 0230BOM YpOBHE, JJIsl OJTy4eHHs 00pa30BaHus B 00JaCTIX, HE TPEOYIOIINX yIIIyOJIEHHOH MaTeMaTUYECKOM MOATOTOBKH;

° BOCIIUTAHUE CPEICTBAMU MAaTEMATHKH KYJIbTYPhl JUYHOCTH: OTHOIIICHUS K MaTeMaTHKE KaK YacTH 00IIeUeI0BEeYeCKON KyIbTYphl: 3HAKOMCTBO C UCTOpUEH

Pa3sBUTUSA MATCMATUKU, 3BOJ'IIOI.IH€I>1 MAaTEMATUYCCKUX H,Z[eﬁ, IIOHHMMAaHUA 3HAYUMOCTHU MaTCMAaTHUKHU AJIA O6H.[CCTB€HHOFO mporpecca.
[ ]

Nudopmanus 0 BHeCEHHBIX H3MEHEHHUSIX B IPHMEPHYI0 WM aBTOPCKYIO NPOrpamMMy, HX 000CHOBaHUe.
JlaHHas mporpamMma paccuuTaHa Ha u3ydeHue maremaTuku B 10-11 xmaccax. Cpok peanusanuu nporpammsl 2 roga. CornacHo @enepanbHoMy 0a3ucHOMY
yuyeOHOMY IUIaHy Ui oOpa3oBaTelbHbIX yupexaeHuil Poccuiickoit @enepanuu, IlpumepHoil mporpaMMe 0OCHOBHOTO 001iero oOpa3oBaHus MO MaTeMaTHKe,
PETMOHATIBHOTO METOANYECKOTO MHChbMa, OCHOBHOM oOpa3oBarenbHOM mporpammbl OY u ydeOHOMY mlaHy 0Opa30BaTEIbHOTO YUPEXKIECHUS Ha H3yueHHeE
IIpeIMeTa OTBOJUTCSL:



- Ha mpeMeT «aireOpa» 2,5 ydeOHBIX yaca B HEIEIIIO;
- Ha IpeIMeT «reomeTpusi» 1,5 ydeOHBIX Yaca B HENEIIO.

Heo0xoauMoe K0JIH4€CTBO YaCOB B
Kaacc/ypoBenn u3ydyeHus JMcuMmimHa HeleJ10 10 MporpaMmme
10 xiaacce 11 kaacc

AnreOpa u Hadana
«Maremaruka (anredpa u P

MaTeMaTUYECKOTO 2,5 2,5
Hayajia aHaJiu3a, TEOMETPHUs)»
bazoBrIii ypoBeHD aHaInsa
M I'eomerpus 1,5 15

B nenom, Ha mpenMer «Matematuka (anreOpa W Haudana aHajau3a, F€OMETPHs)» OTBOAUTHCA 4 yuyeOHBIX yaca B Heneno, Bcero mo 136 vacos. CoryacHo
KajeHgapHoMy ydeOHoMy rpaduky Ha 2020-2021 y4. rox, B KOTOPOM YUeOHBIN TUIaH pacCuuTaH Ha 34 ydeOHbIE Helelr, KOJMYECTBO YacoB MO yU4eOHOMY
Kypcy «Marematuka: anrebpa U Havajga aHainuza, reoMmeTpusi» B 10 kiacce cocrasiser 136 dacoB (4 yaca B Henemo), Mo yueOHOMY Kypcy «Maremaruka:
anreOpa v Havaja aHanu3a, reoMeTpus» B 11 kimacce coctasisier 136 yacos (4 dyaca B HeNEIO).

VYuuteiBas KajgeHAapHbIA yueOHbIH rpaduk, JaHHas mIporpaMMma Oblia H3MEHEHa CIEIYIOIUM 00pa3oMm:

- n3 nocnenHux TiaB «[loBTOpeHHWe W cucTeMaTh3alus y4eOHOTO Marepuaia», 3 4Jaca NepeBelieHbl B NepBYIO riaBy «lloBTopeHHe», ¢ IENbI0 TP OBEPKU
3HAaHMUN yJaluxcs 3a MpoIIeAlIne roja, JUisl JaJlbHeHel KoppeKuu 3TUX 3HaHMi; a Takke 2 yaca B 10 kiacce B rinaBy 8 «Jlorapudmsl», a1s npoBeaeHUs
MIPOMEXYTOYHOU KOHTPOJIBHON PabOTHI;

Ha ocHoBanum TtpebGoBanuii  ['ocymapcTBeHHOTO OOpa3oBaTenbHOro cranmapra  2004r. B coaepkaHWW KaJICHIAPHO-TEMATHYECKOTO IUIAHUPOBAHUS
MIPENIOoJIaraeTcsl peain30BaTh aKTYaJIbHBIE B HACTOAIIEE BpPEMs KOMIIETEHTHOCTHBINM, JIMYHOCTHO-OPUEHTHUPOBAHHBIMN, AEATEIbHOCTHBIM IMOAXOJbI, KOTOPHIE
ompeensoT 3amaun oOydyenus.llpu u3ydeHun Kypca MaTeMaTHMKd Ha 0a30BOM YpPOBHE MPOJOJDKAIOTCS M TOJY4YalOT Pa3BUTHE COJEP>KATENIbHbIC JHHHUH:
«Anzeoparn, « Dynkyuuy, «Ypaeuenus u nepasencmear, «l eomempusny, «nemennmovt KOMOUHAMOPUKU, MEOPUU 8EPOAMHOCH Ell, CAMUCMUKU U JIOZUKUY.

B pamkax ykazaHHBIX CO/Iep)KaTeIbHBIX JIMHUN PEIIatoTCs CIEAYIOUINE 3aa4uM:

o CUCTeMAaTH3allysl CBEACHUU O 4YHClaX; U3ydeHHE HOBBIX BHUJOB UHCIOBBIX BBIpKEHUN U (OPMYJ; COBEPILICHCTBOBAHUE NPAKTUUYECKUX HABBIKOB M
BBIYMCIUTENIBHON KyJIbTYphl, pacIIUpEHHE M COBEPIICHCTBOBAHHE alreOpanyueckoro ammapara, cOpMHUPOBAHHOTO B OCHOBHOM IIKOJE, U €ro MpUMEHEHHue K
PEIICHHI0 MaTeMaTHYECKIX U HeMaTeMaTHYeCKUX 3a/1a4;

L4 PaCIIUPCHUC U CUCTCMATU3alUsA O6I.I.[I/IX CBEACHUM O (bYHKI_[I/IHX, IMOIIOJIHEHUEC KJIACCa U3YyUACMBbIX (I)YHKLII/II‘/'I, WIUIIOCTpAalHs IHUPOThI IPUMCHCHUA (I)YHKI_[I/Iﬁ
UL OIMUCAHUA U U3YUCHUS PCAJIbHBIX SaBHCHMOCTCﬁ;
L4 CUCTCMATHUYCCKOC U3YUCHHUC CBOMCTB TCOMCTPUYCCKUX TCJ B IIPOCTPAHCTBE;

(I)OpMI/IpOBaHI/Ie YMCEHHA MIPUMCHATDH NOJIYYCHHBIC 3HAHUS IS PCIICHUA MMPAKTUYCCKUX 3a0aY,

(I)OpMI/IpOBaHI/Ie YMCHHA JIOTUYCCKU 000CHOBBIBATH BbIBOJBI UIA U3YUCHUS MIKOJIbHBIX €CTECCTBCHHOHAYYHBIX JUCHUIIIMH Ha 0a30BOM YPOBHE;

pa3sBUTHUC CIIOCOOHOCTH K MMpeOA0JICHUTO pr,Z[HOCTeI\/'I;

pa3sBUTHUC HpeI[CTaBJ'IeHI/Iﬁ 0 BEPOATHOCTHO-CTAaTUCTUUCCKUX 3aKOHOMEPHOCTAX B OKPYKAOIIEM MHUPEC, COBCPHICHCTBOBAHUC MHTCIIJICKTYAJIbHBIX U PECUCBBIX
yMeHI/Iﬁ nyTemM O6OF8.I.I_I€HI/I$I MATEMaTUYCCKOTI'O A3bIKa.

o OCBOEHHME KOMIIETECHLUI: y4eOHO-T103HABATEIbHOM, KOMMYHUKATUBHOU, pe(IeKCUBHOM, JHMYHOCTHOTO CaMOPA3BUTHSA, LIEHHOCTHO-OPUEHTAI[MOHHON U
npoeccHoHaTBLHO-TPYI0BOTO BBIOOpa



B Xome ocBoeHHS comepXKaHHS MaTEeMaTHYECKOTO OO0pa3oBaHUS YdallMecs OBJIAJCBAIOT PAa3HOOOPA3HBIMU CHOCOOAMHU JIESITENBHOCTH, MPHOOPETAIoT H
COBCPHICHCTBYIOT OIIBIT:

MMOCTPOCHUSA U UCCICAOBAHUSA MATCMATHYCCKUX MOI[GHGfI UL OMMUCAHUA U PCIICHUS MMPUKITAAHBIX 3a/ia4, 3aia4 U3 CMCKHBIX OU CLIUIIIINH,

BBITIOJTHEHUSI U CAaMOCTOATENBHOTO COCTaBJICHUS JITOPUTMHUYECKUX MPEANHCAHUN W MHCTPYKUIMUA HAa MaTeMaTHYeCKOM MaTepHasie; BBITIOJHEHHS PacueToB
MPAKTUYECKOTO XapaKkTepa; WCIOJIb30BAHUS MAaTEMAaTHYeCKHX (OPMYS U CaMOCTOSITEIHLHOTO cOocTaBieHus: (opMyn Ha OCHOBE 0OOOIICHUS YACTHBIX CIy4acB U
IKCIIEPUMEHTA;

CaMOCTOSITENIbHOM pabOThl ¢ UCTOYHUKAMU MHPOpMAIK, 0000IIEeHUs M CHCTEMAaTH3allui OJy4eHHOW HH(OpMalluy, MUHTETPUPOBAaHUS €€ B JINYHBIN OIBIT;

MIPOBEJICHUS JOKa3aTENIbHBIX PACcCYKJIEHUI, JIOTMUECKOTO 0OOCHOBAHUS BBIBOJIOB, PA3IMUCHUS JOKAa3aHHBIX U HEAOKAa3aHHBIX YTBEPKICHUH, apryMeHTHPOBAHHBIX
1 HMOLIMOHAJIBHO YOEIUTENIbHBIX CYKICHUI;

CaMOCTOSATEIRHON M KOJUICKTUBHOM ACATCIIBHOCTHU, BKIIFOUCHUSA CBOUX PE3YIBTATOB B PE3YIbTAThI pa6OTBI rpynmnbl, COOTHECECHHUE CBOCI0O MHCHUA C MHCHHEM
APYTrux y4aCTHUKOB yqe6H0r0 KOJIJICKTHBA U MHCHHUEM aBTOPUTCTHBIX HCTOYHHUKOB.

B X0JZ€ U3Yy4YCHHUA KypCa MAaTEMATUKN YydalllUECA TOJDKHBI OBJIAACTh CICAYIOIMMMHA KIOYCBBIMHU KOMIICTCHIIUAMMN

— Ilo3naBaTenpHas (MO3HABaTh OKPYKAIOIIMH MHP C TIOMOIIBIO HAOIMIOJCHUS, W3MEPEHHUs, OIbITa, MOJCIUPOBAHUS; CpPaBHUBATH, COIMOCTaBJIAThH,
KJIacCU(PUITMIPOBaTh, PaHXUPOBATh OOBEKTHI MO OJHOMY HWJIM HECKOJIBKAM TMPEJIOKCHHBIM OCHOBAaHUSM, KPUTEPHUSM; TBOPUECKH peIlaTh ydeOHBIE H
MPaKTUYECKHE 3a7a9i: YMETh MOTHBHPOBAHHO OTKAa3bIBATHCS OT 00pasiia, NCKaTh OPUTHHAIBHBIC PEIICHHUS).

— HudopmanmonHO-KOMMYHHUKAaTHBHAS (yMEHHE BCTYNaTh B peueBOE OOIICHKE, yIacTBOBATh B AWAJIOTE, IOHUMATh TOUKY 3pEHHUs cOOeCeHUKa, MPU3HABATh
MpaBO Ha MHOE MHEHHWE; COCTaBJICHUE IJIaHa, TE3UCOB, KOHCIICKTA; MIPUBEJICHUE ITPUMEPOB, TIOI00P apryMEHTOB, (HOPMYITMPOBAaHUE BBHIBOJOB; OTPAXKEHHE B
YCTHOM WJIM MUCBbMEHHOUN (popMe pe3yabTaTOB CBOEH JACATEIHHOCTH)

— PeduniekcuBHas (camocTosTeNbHAs OpraHu3anus Y4eOHOUM IeATEIBHOCTH, BJAJCHHE HAaBBIKAMU KOHTPOJISI M OIEHKH CBOCH IEATEIBHOCTH, MOWCK U
YCTpaHEHHE MPUYMH BO3HHUKIINX TPYIAHOCTEH; OLICHUBAHUE CBOMX YUEOHBIX NOCTH)KCHHUH; BJIaJICHHE YMEHHSIMU COBMECTHOU JIEATEILHOCTH: COTJIACOBAHUE
1 KOOPJMHALIUS JIETEIILHOCTH C JPYTUMU €€ YIaCTHUKAMH).

OO0mey4eOHble yMEHHSI, HABBIKH U CIIOCOOBI 1eSITeIbHOCTH.

B xone HU3YUCHUA MATCMATHUKU B HpO(I)I/IJ'ILHOM Kypce CTapmeﬁ IIKOJIbI YHalIuecs MpoaA0JIKAOT OBJIAACHUC paSHOO6pa3HBIMI/I crocodamu ACATCIBbHOCTH,
HpI/IO6pCTaIOT 1 COBCPILICHCTBYIOT OIIBIT:

- IPOBCACHUA JOKA3aTCIIbHBIX paCCY)KHCHHﬁ, JIOTHYECKOT0 000CHOBAHUS BBIBOJZIOB, UCITOJIb30BAHUS PA3JIMYHBIX SA3BIKOB MATEMATUKU JJISI WIIFOCTpALIUH,
HHTECpHpCTAlluN, apryMCHTAlU U J0Ka3aTCJIbCTBA,

- peHICHHUA MIUPOKOTO KiIacCa 3aav U3 pa3JIMIHbIX pa3ZICIOB KypcCa, IMOMCKOBOH U TBOp‘ICCKOﬁ ACATCIIbBHOCTHU ITPpU PCHICHUUA 3a/1a4 MOBBIIICHHOMN CJIOKHOCTH U
HCTHUIIOBLBIX 3a1a4,

- INIAaHUPOBAHUSA U OCYIICCTBIICHUSA aHFOpHTMquCKOﬁ ACATCIIBHOCTHU: BBITIOJIHCHUSA U CaAMOCTOATCIIBHOT'O COCTABJICHUS aJITOPUTMHUYCCKUX HpCI{HI/IcaHI/Iﬁ n
I/IHCprKI_[I/Iﬁ Ha MaTCMAaTHUYCCKOM MAaTCpUajic; UCIOJIb30BAHUA U CAMOCTOATCIIbHOTO COCTABJICHUA (1)OpMyJ'I Ha OCHOBC 0606IJ_ICHI/I}I YaCTHBIX CJIY4acB U
PE3YIbTATOB 3KCIICPUMCHTA, BBITIOJIHCHUA PACUCTOB IIPAKTUYCCKOTO XapaKTepa,



- CaMOCTOSITEIbHOM pabOThl C UCTOYHUKAMU MH(POPMAINH, aHATN3a, 0000LICHUS U CHCTEMATU3ALUH [TOJIy4eHHON HH()OPMAINK, HHTETPUPOBAHMS €€ B TMUHBIN
OIIBIT.
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«Maremaruka 5- 11 kiacchl.
[Tpaktuxym». M.: «Ipoda», 2004



http://www.fipi.r.ru-/

H.]IaHl/IpyeMble y‘leﬁl—lble pe3yJbTaThbl 0CBOCHUHA KOHKPETHOTIO yqeﬁﬂoro npeamera, Kypca.

PesynpraThl 00yueHus: npeacTaBieHbl B TpeOOBaHUAX K YPOBHIO MOJATOTOBKH U 33/al0T CHCTEMY UTOTOBBIX Pe3yJbTaTOB OOY4EHUS, KOTOPBIX JOJDKHBI
JIOCTUTaTh BCE y4alllMecs, OKAaHYMBAIOIIME OCHOBHYIO IIKOIY, M JOCTH)KEHHE KOTOPBIX SIBISETCA OO0S3aTEIBHBIM YCIOBHUEM IOJIOKUTEIBHON aTTecTaluu
YUEHHKa 3a KypC OCHOBHOW IIKOJBL. OTH TpeOOBaHUS CTPYKTYPUPOBAHBI 1O TPeM KOMIIOHEHTAaM: «3HATh/TIOHHUMATBY», «yMEThb», «HCIOIb30BaATh
nproOpeTeHHBIC 3HAHUS M YMEHUS B IPAKTHUYECKON AEATEIBHOCTH U IOBCEAHEBHOM ku3Hm». [Ipn 3TOM mocieqHre 1B KOMIIOHEHTHI IPECTABICHBI OT/ACIHHO
10 KaKJOMY U3 pa3/iesoB, COAEpKaHU.

OLICpLICHHBIG CTaHAapTOM paMKWU COACPKAHUA U Tpe60BaHHi/JI OPUCHTHUPOBAHLI HAa PA3BUTHC YyUYalIMXCA W HC AOJDKHBI MPCIATCTBOBATH AOCTHKCHUIO
0oJjiee BHICOKUX YPOBHEH.

B pe3ynbpraTe u3yuyeHuss MaTeMaTUKH Ha 0a30BOM YPOBHE B CTApIIEH IIKOJIE YUYEHHK JIOJIKEH:

Biok «Aaredpa u Haya/1a aHAJIM3a»
3HaTh/ TOHUMATh

® 3HauYEHWE MAaTEeMAaTHYECKOW HAYKH JUIS PElIeHUs 3a/1a4, BOSHUKAIOIINX B TEOPUH U MPAKTHUKE; THUPOTY U B TO K€ BPEMS OTPAaHUICHHOCTh TPUMEHEHHUS
MaTeMaTHYeCKUX METOJIOB K aHAJIU3y U UCCIIETOBAHUIO MPOIIECCOB U SIBJICHUI B IPUPOJIE U OOIIECTBE;

e 3Hau€HHUE MPAKTUKH U BOIIPOCOB, BOSHUKAIOIIMX B CAMON MaTeMaTHUKe 1151 JOPMUPOBAHUS U PA3BUTHUS MATEMATUYECKOM HayKH; HICTOPHUIO Pa3BUTHS
MIOHATHS YUCIIA;

® yHHUBEpCaJbHBINA XapaKkTep 3aKOHOB JIOTUKA MaTeMaTHUYECKUX PACCYXKIACHHM, NX MPUMEHUMOCTb BO BCeX 001acTAX YeI0BEUECKON AeITeIbHOCTH;

® BEpOSTHOCTHBIN XapaKTep pa3INYHbIX IPOLECCOB OKPYKAIOIIETO MHUPA;
AJITEBPA

YMETb

®  BBINOJHATh apupMETUYECKHE JEHCTBUS, COUeTast yCTHbIE U MUCbMEHHbIE TPUEMBI, IPUMEHEHNE BBIYMCIUTEIbHBIX YCTPOICTB; HAX0AUTh 3HAUCHHUS
KOPHS HaTypaJIbHOM CTENeHHU, CTENIEHH ¢ PallMOHAIbHBIM IIOKa3aTeseM, Jiorapudma, MCoib3ys IpU HEOOXOIMMOCTH BBIYMCIUTENIbHbIE YCTPOMCTBA;
10JIb30BaThCS OLIEHKOM U NPUKUAKON MPU MPAKTHUECKUX pacyeTax;

® [IPOBOJUTH 10 U3BECTHBIM (hOpMYyJIaM U MpaBUiaM NpeoOpa3oBaHus OYKBEHHBIX BBIPQKEHUH, BKIIIOYAIOIIUX CTEIIEHH, paJiuKabl, Jorapudmsl U
TPUTOHOMETPHUUYECKHE (PYHKIIMH;

®  BBIUMCIIATH 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYILIECTBIISA HEOOX0AUMBbIE IOJICTAHOBKH U ITPeoOpa30BaHus;

® UCMOJb30BATh NPUOOPETECHHbIE 3HAHUS U YMEHUS B MPAKTUUECKON JeSITeIbHOCTH U MOBCEIHEBHON KU3HHU IS

® [IPAaKTUYECKUX pacyeToB Mo (popMyrnam, BKItOUas GOpMyIbl, COJEpIKAIUE CTENEHH, paJuKabl, JOrapupmMbl U TPUTOHOMETpUYECKre (GyHKIUH,
UCMOJb3Ys IPU HEOOXOIMMOCTH CIIPAaBOYHbIE MaTepHalibl U MPOCTEHINNE BHIYUCIUTEIbHbBIE YCTPONCTBA,

OYHKIUU U TPAOUKU

YMETh



yMETh

YMETb

OTIpeNIeNATh 3HaUeHUe (PYHKIIMU M0 3HAYCHUIO apryMEHTa IPU PAa3IUYHBIX CII0CO0ax 3a1aHus (QyHKIINH;

CTPOMTH TPaPUKH U3YUYECHHBIX ()YHKITHIA;

OIMCBIBATH MO TPAPUKY U B IPOCTEHIIHX CIydasx Mo (GopMyIie MOBEACHUE U CBOMCTBA (QYHKITHIA;

pemaTh ypaBHEHHUS;

WCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS 1 YMEHUS B IIPAKTUYECKOH NESITEIPHOCTH U TIOBCEAHEBHOW KHU3HH IS

OTIMCAHMS C TIOMOUIBIO (PYHKIUH pa3IMYHBIX 3aBHCUMOCTEH, PECTaBICHNUS UX TpapHUECKH, HHTEPIIPETAIIMH T'PapUKOB;
YPABHEHUA 1 HEPABEHCTBA

pelaTh paroHalbHble, TOKa3aTeIbHbIE U JIOTApU(PMUYECKHE YPaBHEHUS U HEPaBEHCTBA, MPOCTEHIINE HPPAMOHAIIbHBIE U TPUTOHOMETPUYECKHE
YpaBHEHUS;

COCTaBJIATh YPAaBHEHHS M HEPABEHCTBA 110 YCIOBUIO 3a/1a4U;

MCIO0JIb30BATh Il MPUOIMIKEHHOTO pelIeHNs YPaBHEHUN U HEPABEHCTB IpaduiecKuil MeTos;

MCIO0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKOH 1eATEIbHOCTH U MOBCEAHEBHON KU3HU JIJIS:

ITOCTPOEHHUS U HCCIEAOBAHUS IPOCTEUIINX MAaTEMAaTHYECKUX MOJIEIIEH;
OJIEMEHTBI KOMBUHATOPUKU, CTATUCTUKU 1 TEOPUU BEPOATHOCTENU

pemaTh npocTeiine KOMOMHATOPHBIE 3aJa4ul METOI0M Iepedopa, a TaKKe C UCIO0Ib30BAHUEM U3BECTHBIX (POPMYIT;
BBIUUCJIATH B IPOCTEHIINX ClIydastX BEPOATHOCTH COOBITUI Ha OCHOBE IOJICUETA YUCIIA HCXO/I0B;
HCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUSA U YMEHUS B IPAKTUYECKOH NESITeIbHOCTH U MOBCEIHEBHOM KU3HU IS
aHaJIM3a PeaJIbHBIX YUCIIOBBIX JAHHBIX, IPEJICTABICHHBIX B BUJE JUarpaMM, rpauKoB;
aHaIM3a MHGOpPMaIMK CTATUCTUYECKOTO XapaKTepa.

Baok «I'eomerpus»

3HATh/TIOHUMATh

3HAYEHHE MaTeMaTH4YeCKON HAayKU JJIsl PELICHNUS 3a/1a4u, BOSHUKAIONINX B TCOPUU U MIPAKTHKE; IIUPOTY U B TO KE BPEMsl OTPAaHUYCHHOCTH IPUMEHEHUS
MaTeMaTH4eCKUX METOJIOB K aHAIM3Y U MCCIIEAOBAHUIO TIPOLIECCOB U SIBICHUN B IPUPOJIE U OOILECTBE;

3HaYEHHE MPAKTHKH ¥ BOIPOCOB, BOSHUKAIOIINX B CAMON MaTeMaTHKe U1l GOpMUPOBAHUS U pa3BUTHSI MaTEMAaTHUECKON HAyKU; HCTOPHIO Pa3BUTHS
MOHSTHS YUCIIA, CO3/IaHHUS MaTEMaTHIECKOTO aHAIN3a, BOSHUKHOBEHUS U Pa3BUTHSI T€OMETPUH;

YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTHMKHA MaTeMAaTHUECKUX PacCyXICHH, NX TPUMEHUMOCTh BO BCEX 00JIACTSIX YEIIOBEYECKOH NeATEIbHOCTH;
yMETb

pacno3HaBaTh Ha YePTEkKax U MOJAECIIX IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTH TPEXMEPHBIE OOBEKTHI C X ONMUCAHUSIMH, H300paKCHUSIMH;
OIMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX M TUIOCKOCTEH B IPOCTPAHCTBE, ApryMEHTUPOBATh CBOM CYXKJICHHS 00 3TOM pacIoIOKEeHUH;
aHAJIM3UPOBATh B MPOCTEUIINX CITydasx B3aUMHOE PacIoyiOKeHHEe 00BEKTOB B IPOCTPAHCTBE;



n300pakaTh OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE TeJa; BBIMOIHATh YEPTEXKH 0 YCIOBHSIM 33]1ay;

CTPOHTH CEYEHUs KyOa, MPU3MbI, TUPAMHUIBL;

pelarh MIaHUMETPUYECKHUE U IPOCTEMIINE CTEPEOMETPUUECKHE 3a/1a4H Ha HAX0XKACHUE T€OMETPUYECKUX BEIUYUH (IJIMH, YTJIOB, IUIOIAACH);
WCIOJIBb30BATh P PEIICHUH CTEPEOMETPUUECKHX 33/1a4 IJIAHUMETpUYeCKre (PaKThl U METOJIBI;

IIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

HCI0JIb30BATh IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUUECKOH 1€ATENbHOCTH U TOBCEAHEBHOM KU3HU IS

UCCIieT0BaHus (MOJICIIMPOBAHMS) HECTIOKHBIX MTPAKTUIECKUX CUTYaIlMi Ha OCHOBE M3YUEHHBIX (DOPMYIT B CBOMCTB (hUTYp;

BBIUMCIICHUS TUIONIA/ICH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPU PEHICHUHU MPAKTHYECKUX 3ajad, UCHOIb3ys MPH HEOOXOIMMOCTH CIIPABOYHHUKH U
BBIYMCIIUTENIBHBIE YCTPOMCTBA.

Oﬁmeyqeﬁﬂue YmMEeHus, HABBIKA U CIoCo0bI ACATECIbHOCTH.

B xome ocBoeHMs conepikaHUS MaTeMaTHYECKOro 0Opa30BaHUs ydallldecs OBJIAJICBAIOT Pa3HOOOPAa3HBIMHU CIIOCOOAMH JESTENFHOCTH, IPHOOPETAIOT U
COBCPHICHCTBYIOT OIIBIT:

® TIOCTPOEHHS W UCCIICIOBAHUS MATEMAaTHIECKUX MOJIEIICH 71l ONTUCAHUS U PEIICHUSI TIPUKIIAIHBIX 3a/1a4, 33/1a4 U3 CMEXHBIX JUCITUTUINH;

® BBITNIOJHEHUS U CAMOCTOSITEIHPHOTO COCTABIICHUS AITOPUTMUYECKUX TPEANMUCAHUA M MHCTPYKIIUA Ha MaTEeMAaTHUYE€CKOM MaTepualie; BHITIOJTHCHUS
pPacyeTOB MPAKTHIECKOTO XapaKTepa; UCIIOIb30BAHMS MAaTEMATHIECKUX (POPMYIT U CAMOCTOSATEILHOTO COCTABICHHS (JOPMYIT Ha OCHOBE 0000IICH Hst
YAaCTHBIX CIIy4aeB M SKCIIEPUMEHTA;

® CaMOCTOATEIbHOU pabOThI C HICTOYHUKAMU HH(OPMaLUU, 0000IIEHHS U CUCTEMAaTU3aINH MTOJIy4eHHON HHPOPMAIMK, UHTETPUPOBAHUS €€ B IMUHBII
OTIBIT;

® [POBEJIEHUS JOKa3aTEeJIbHBIX PACCYKICHHM, TOTHYECKOr0 000CHOBaHMSI BHIBOJOB, PA3IMUEHHSI TOKA3aHHBIX U HEJIOKa3aHHBIX YTBEPKICHUI,
apryMEHTHPOBAHHBIX U YMOLIMOHAIBHO YOCIUTENbHBIX CYKICHUI;

® CaMOCTOATEIbHON U KOJIJICKTUBHOM JIESTEIILHOCTH, BKIIFOUEHUSI CBOMX PE3YJIbTaTOB B PE3YyIbTaThl pa0OTHI IPYIIIbI, COOTHECEHHE CBOETO MHEHH S C
MHEHHUEM JIPYTrUX YYaCTHUKOB y4eOHOTO KOJIEKTHBA U MHEHHUEM aBTOPUTETHBIX HICTOYHUKOB.

Conep:xanue nporpammbl Kypca «MaTeMaTuKa»:
10 xaace (1364)
Auiredpa ¥ HaAYaJIa MATEMATHYECKOI0 AaHAJIN3a
1. JeiicTBUTEIbHBIE YHCIA (74)
[TonsiTre HaTypanbHOTO yKicia. MHOkecTBa yncen. CBONCTBA IEHCTBUTENBHBIX YKcel. MeToa MaTemaTruueckoi uHAyKuu. [lepectanoBku. Pa3memienus.
Coueranus. Jloka3zaTeabCTBO YUCIOBBIX HEPABEHCTB. [lenumocTs 1enbix yucen. CpaBHEHUE MO0 MO0 M. 3a1a4u € LIeTOYUCICHHBIMU HEU3BECTHBIMHU.
Ocnosnas yeilb — cucmemamusupoeanib U3eeCcninble U usy4unib Hoeble ceedenus 0 OellCmeumebHblX YUCLax
2. PanmoHajbHble ypaBHeHHs U HepaBeHcTBA (124)
PanmonaneHeie BeipaskeHus. opmynbl OuHoMa HbIOTOHA, CYMMBI U pa3HOCTHU cTeneHel. JleneHrne MHOTOYJIEHOB ¢ OCTaTKoM. AnropuTtM EBknnpa.
Teopema be3y. Kopenb MHOrousneHa. PaninonansHble ypaBHeHHs. CHCTEMBl pallMOHATIBHBIX YpaBHEHUN. MeTo1 MHTEpBAaJIOB pELICHUs HEPABEHCTB.
Paunonansubie HepaBeHcTBA. HecTporue HepaBeHcTBa. CUCTEMBI palluOHAIBHBIX HEPABEHCTB.
OcnosHas yenb — cqpopmuposams yMeHUs peuiams payuoHalbHule YPasHeHUs U HepaseHcmea
3. Kopensb crenenu n (64)



n o > > v
[Nonarus Gynkuuu u ee rpapuka. Dynkuus y = X . [lonarue xopus crenenu N. KopHu yeTHOH M HeYeTHOH creneHeil. ApugMeTnyecKuii KOPEHb.

CaoiicTBa KopHel crenieHu N. OyHKUUA Y = Wx . Kopens cTenienu N U3 HaTypaJbHOTO YKCIIA.

OcHogHas yenb — 0coums NOHAMuUe KopHs N-oll cmenenu u apugpmemuuecko2o KopHs. Beipabomams ymenue npeobpazosvieams 8blpaicerus,
cooepoicawyue Kopuu cmenenu N.

4. CreneHb MOJOKUTEIbHOI0 Yucjaa (84)
[ToHsiTHE M CBOMCTBA CTEIIEHU C pallMOHATBLHBIM Toka3ateneM. [Ipenen mocienoBarensHocT. CBOMCTBA TpeienioB. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Yucino €. [lorarue crenenn ¢ uppamoHanbHbIM Moka3areneM. [lokasarenpHas QyHKIUS.

Ocnosnas yeib — yceoums norsaAmue pClI/ﬂlOHa]leOIZ u uppauuonaﬂbnoﬁ cmenerell NOA0NHCUMENbHO20 YUCTA U NOKA3AMEIbHO d)yHKI/ﬂ/ll/l

5. Jlorapu¢mpel. [lokazatenbHble U JorapupMuvecKkre ypaBHeHUus: U HepaBeHcTBa (124)
[Tonsitue u cBoiictBa norapudmos. Jlorapudmuueckas GpyHkus. JlecaTuunblil jorapudm (mpubiamkeHHble BbruuciaeHus1). CrernenHble pyHKINN.
[Ipocreiiume nokazarenabHble U JOTapupMUUECKUE YPaBHEHUS. Y paBHEHHUs, CBOASALIUECS K MPOCTEUIIINM 3aMeHOM HensBecTHOoTO. [Ipocreiiniue
MoKasaresbHble U JIorapudmMuueckue HepaBeHcTBa. HepaBeHcTBa, cBOAsIIMECS K TPOCTEHIIINM 3aMEHON HEU3BECTHOTO.
OchosHas yenb — 0C80UMb NOHAMUS 102APUPMA U T02aPUPMUUECKOU PYHKYUU, 8b1padOmMams yMenue npeoopazoevléams GblpANCEHU, COOePICaujUe
nozapugmvr. Cihopmuposams ymenue peuiams noKazamenvhvle U 102apupMmuiecKue ypasHeHus U HepaseHCcmed

6. CuHyc, KOCHHYC, TAHT€HC U KOTaHreHc yrJja (114)

[Tonsitue yria u ero Mepsl. Onpenenenue CHHyca 1 KOCUHYca yria, OCHOBHbIE (OpMYJIbI Ul HUX. APKCUHYC U apKKOCHHYC. [IpuMeps! ncnonp3oBaHus
apKCHHYCa, apKKOCHHYCa, apKTaHIeHca M apKKoTaHTeHca U hopMyIbl uid HUX. OnpeeneHus TaHreHca U KOTaHIeHca yrila U OCHOBHbIE (GOPMYJIbI [T HUX.
ApPKTaHTE€HC U ApKKOTAHT€HC.
OcHogHas yenb — 0c80UmMb NOHAMUS CUHYCA, KOCUHYCA, MAHSEHCA U KOMAH2EHCa NPOU3BOTIbHO20 V2id, U3Y4umb C80UCmEa (QyHKYUll yena:
sin o, cosa,tga, ctga .

7. DopmyJbl cjioxkeHns. Tpuronomerpudyeckue (PyHKIUN YMCJIOBOT0 apryMeHTa. Tpuronomerpuyeckue ypaBHeHusi U HepaBeHcTBa (174)
Kocunyc cymMMbl 1 pa3HOCTH IBYX yriaoB. GopMyIbl ISl JOTOJHUTENbHBIX YITI0B. CHHYC CyMMBI U Pa3HOCTH JIBYX yrioB. CymMMa U pa3HOCTh CHHYCOB U
KocuHycoB. @opMyIbl A1 ABOMHBIX U MOJOBUHHBIX YIiIoB. [Ipon3Benenne cuunycoB U KOCUHYCOB. DOpMyIbl Il TAHTE€HCOB. DYHKIINUU
y =sin X,y =C0S X, Yy =tgX, y = ctgx . [Ipocreiime TpuroHoMeTpHYeCcKie ypaBHEHHS. TPUTOHOMETPUYECKHAE YPaBHEHUS, CBOASIIUECS K TPOCTCHIITIM

3aMeHON Hen3BecTHOro. [IpruMeHeHne OCHOBHBIX TPUTOHOMETPUUECKUX (opMyI Ui pelieHus ypaBHeHUH. OiHopoiHble ypaBHeHus. [Ipocreiimue
TPUTOHOMETpHUUECKHE HepaBeHCTBA. HepaBeHCTBa, CBOIAIIMECS K MPOCTEHIINM 3aMEHOM HEM3BEeCTHOT 0. BBeleHre BCIIOMOraTelIbHOTO yrila. 3aMeHa
Heu3BecTHOro t =Sin X + CoS X
OcnosHas yenb — 0c80umb hOPMYIbl KOCUHYCA U CUHYCA CYMMbL U PAZHOCMU 08VX Y2108, 8bIpAOOMAMb YMEHUE 8bINOTHAMb MONCOECEEHHbIE
npeobpaz08anusi MpUSOHOMEMPULECKUX BbIPANCEHULL C UYYUMb CEOUCMEA OCHOBHBIX MPUSOHOMEMPUYECKUX PYHKYUL U UX 2PAPUKOS.

8. BeposiTHOCTB cOOBITHS. (44).
[TonsiTue u cBoOMcTBA BEPOSTHOCTU COOBITHS. OTHOCUTENBHAS YaCTOTa COOBITHS. Y CJIOBHAs BEpOSITHOCTh. He3aBrcHMBbIe COOBITHS.
OcnosHas yenb — 061a0emyv K1AcCUuecKumM NOHAMUeM 8epoAmHOCMU COObIMUSL, YaCmMOmbl COObIMUSL U YCIOBHOU 8EPOAMHOCMU COObIMUSL, HE3ABUCUMBIX
cobvimuil. M3yyums ux c8oUcmaa u Hay4umscs NPUMEeHAmMs UX NPU PEUeHUU HeCIOHCHbIX 3a0aH.

9. Hrorosoe nopropenne. Utoropasi KOHTpoabHasi padora. (84)

I'eomerpus.



1. Baeaenue (3u).
[Ipenmer crepeomeTpuu. AKCUOMBI cTepeoMeTpun. HekoTopele ciecTBUS U3 aKCHOM.
OchosHas yeib — NO3HAKOMUMb Y4AUUXCS C COOePAHCAHUEM KYPCA CEPEOMempUl, ¢ OCHOBHbIMU NOHAMUAMU U AKCUOMAMU, NPUHAMBIMU 8 OAHHOM KYpCe,
gblgecmu nepevie c1e0CmEUs U3 akCUOM, 0amsv NPeOCMAasieHue 0 2eoMempuieckux meaax u ux N08epXHOCmsax, 06 u300padtcenuy nNPoCMpPAHCMEEHHbIX Quayp
Ha yepmedice, 0 NPUKIAOHOM 3HAYEHUU 2eOMEeMPUU.
2. TapanjenbHOCTh NPAMBIX U MJI0CKOcTel (164).
[TapaytenpHOCT NPAMBIX, IPAMON U INIOCKOCTH. B3aMMHOE pacIionoKeHne JBYX IMPSAMBIX B IIPOCTPAHCTBE. YTOJI MEXKY IBYMs NpsMbIMU. [lapamiensHOCTh
mrockocreil. Terpasap v napasnienenumne].
OcnosHas yenb — cqpopmuposamv npeoCmagieHus y4aujuxcs 0 603MONICHBIX CYUAAX 3AUMHO20 PACNONONCEHU 08YX NPAMbBIX 8 NPOCMPAHCMEE, NPAMOU U
NJIOCKOCMU, U3YYUMb CE0UCMEA U NPUSHAKU NAPATNETbHOCIU NPAMbBIX U NJIOCKOCHIEN.
3. TlepneHAMKYJIAPHOCTH NPAMBIX U MI0cKOcTel (174).
[lepneHMKyYISIPHOCTD NPSMOM U INIOCKOCTH. [IlepneHquKyIsp U HaKJIIOHHBIE. YTOJI MEXKy IPSMOU U IJIOCKOCThIO. JIByrpaHHsIid yroi. IlepnenaukynsspHOCTh
mockocTeil. TpexrpanHsblil yros. MHOrorpanssii yroii. IlepnesauKyasspHOCTh MIIOCKOCTEM.
OchosHas yenb — 6eecmu NOHAMUS NEPREHOUKYTIAPHOCIU NPAMBIX U NIOCKOCMEN, U3Y4UmMb NPUSHAKU NePNEeHOUKYIAPHOCMU NPAMOU U NIOCKOCMU, 08)YX
NJIOCKOCMel.
4. Mmuororpannuku (124).
[Tonsatue maOTOTpanHuKa. ['eomerpuueckoe Teno. Teopema Ditnepa. [Ipusma. [Ipocrpanctennas teopema I[udaropa. [Tupamuga. [lpaBuibabie
MHOTOTpaHHUKH.
OchosHas yenb — NO3HAKOMUMb Y4AWUXCS C OCHOBHBIMU 8UOAMU MHO202PAHHUKOS (NPU3Ma, NUpamuod, yceyeHnas nupamuoa), ¢ popmynoii Jiinepa o1
8bINYKIbIX MHO2OCPAHHUKOS, C NPASUTbHBIMU MHO20CPAHHUKAMU U JIEMEHMAMU UX CUMMEMPULL.
5. HroroBoe nopropenue. Pemenue 3agay. (34).

TpeOoBaHUs K YPOBHIO NOATOTOBKH Y4l XCH.

B pezynemame usyuenus Kypca anzeopul u nauana mamemamuueckozo ananuza 10 knacca odyuarouguecs 00134cHbl

3HATh:

- 3HAYCHUE MAaTEeMAaTUYCCKOW HAYKH JIJIS PEIICHHS 3a/1a4, BO3HUKAIOIIUX B TCOPUH U MPAKTUKE;

- IUPOTY U B TO K€ BPEMsI OTPaHUYCHHOCTh MPUMEHEHHSI MATEMATHYECKUX METOJIOB K aHAJIN3Y U UCCIIETIOBAHUIO MPOIIECCOB U SBJICHHIA B IPUPOJIE U
OOIIIECTBE;

- HCTOPHIO Pa3BUTHSI MOHATHUS YMCIIA, YHUBEPCALHBIN XapaKTep 3aKOHOB JIOTUKA MaTEMaTHUECKUX PACCYKJICHHUH, UX TPUMEHUMOCTh BO BCEX 00JIacTAX
YEeJI0BEYECKON IeATEILHOCTH,

MOHMMATh:

-3HAYeHHE MIPAKTHKHU U BOIIPOCOB, BOSHUKAIOIINX B CAaMO MaTeMaTHKe A1 GOPMUPOBAHUS U PA3BUTHS MAaTEMATHUYECKON HAYKH;

- BEPOSITHOCTHBIN XapaKTep pa3IHUYHbIX MTPOILIECCOB OKPYKAIOIIETO MUPA;

yMeTh:

- BBITIOJIHATH apuPMETHUECKUE ACHCTBUSI, COUeTasi yCTHbIC U MHChbMEHHBIE MPUEMBI, TPUMEHEHNE BRIYUCIUTEIbHBIX YCTPOICTB;

- HAXOJIUTh 3HAYCHHsI KOPHS HATYpaIbHOM CTENEHH, CTETICHU C pallMOHATBHBIM MTOKa3aTeNneM, Jorapudma, UCTIONIb3ys MPU HEOOXOAUMOCTH BBIYUCIUTEIbHBIE
YCTPOMCTBA,

- TIOJIK30BATHCS OIEHKOM U MPUKUAKON MPH MPAKTUYECKUX pacyeTax;



- POBOJIUTH 110 U3BECTHBIM (POpMyIiaM U TIpaBuIiaM IIpeoOpa3oBaHusl OYKBEHHBIX BBIPAXKEHUH, BKIIFOUAIONIUX CTETICHU, PaIUKAJIb, JIOTapU(MBI 1
TPUTOHOMETPHYECKHE (DYHKIUY;
- BBIYHCIISATh 3HAYCHHSI YUCIIOBBIX U OYKBEHHBIX BBIPAKCHHM, OCYIIIECTBIISII HE0OX0IUMbIE TIOJICTAHOBKH ¥ IPE0OPa30BaHHS,
- OIIpeNIeNsITh 3HaUeHNe (PYHKIMU 110 3HAYCHHUIO apTyMEHTA NP PA3TUIHBIX CIIOCO0aX 3aMaHus QyHKIIHNH,
- CTPOUTH TpaUKK U3YICHHBIX ()YHKITUH;
- OITMCBIBATH 10 TPAPHKY U B IPOCTEHINNX CITydasx 1Mo (GopMyJie TIOBEICHNE U CBOKWCTBA (DYHKIIHIA;
- pemaTth ypaBHEHHUS;
- permarh parroHaIbHbBIE, TOKA3aTeIbHBIC U JIOTAPUPMUICCKIC YPABHCHHUS U HEPABCHCTBA, IPOCTEHININE HPPAITMOHATIBLHBIC U TPUTOHOMETPHYCCKHUE YPABHEHUS;
COCTaBJISITh YPaBHEHHUS U HEPABEHCTBA 10 YCIIOBUIO 33]1a4H;
- UCTIOJIb30BaTh JJIsl MPUOJIMYKEHHOTO PEIICHNs] YPaBHEHUM U HEPABEHCTB rpadUueCKuii METO;
- pemath MpocTeiiine KOMOMHATOPHBIE 33/Ja4l METOIOM Tiepedopa, a TaKKe ¢ UCTIOIB30BAHUEM U3BECTHBIX (POPMYIT;
- BBIUUCIISATH B MMPOCTEHUININX CITydasiX BEPOSTHOCTH COOBITHI Ha OCHOBE IMOJICUETa YUCIIa HCXO0B.
Hcnoab30BaTh NpuoOPeTEeHHbIE 3HAHUSA U YMEHUA B MPAKTHYECKOMH J1esITeJIbHOCTH M NMOBCEAHEBHO KU3HU JJIsI:
- MPAKTHYECKUX PacUyeToB 1o (popmymnam, BKIrOUast GOPMYIIBI, COACpIKAIIUE CTENEHH, PATUKAIIbI, JIOTApU(MBI 1 TPUTOHOMETPUUECKHE (QYHKITMH, UCTIONB3YS
MpU HEOOXOIUMOCTHU CITPAaBOYHBIC MaTEPUAITBI M TIPOCTEUITNE BEIYUCIUTEIbHBIE YCTPOUCTBA;
- OMHUCAHMS C IOMOIIBI0 (DYHKIIMI pa3IMUHBIX 3aBUCUMOCTEMN, IPEICTABIICHUS UX TpauuecKu, HHTEPIPETAIINU T Pa(UKOB;
- TIOCTPOCHUS ¥ UCCIICIOBAHUS MPOCTEHIIINX MaTEMaTUUECKUX MOJICIICH;
- aHaJIM3a PEeATbHBIX YMCIIOBBIX JAHHBIX, IPEJICTABIICHHBIX B BUC IUarpamm, rpad)uKos;
- aHanu3a HHGOPMAIUU CTATUCTUYECKOTO XapaKTepa.
B pesynomame uzyuenun Kypca ceomempuu 10 xnacca ooyuaroujuecsa 00ax4cHol

yMeThb:

- pacro3HaBaTh Ha YEPTEKAX U MOJIEIISAX IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHbIE OOBEKTHI C UX OIMCAHUSAMHU, U300paKEHUAMU;

- OIIMCBHIBaTh B3aUMHOE PACIOJIOKEHHE MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOEHUs 00 IMOM PACNONONHCEHUU,

- aHAJIM3UPOBATH B IPOCTEHIINX CIIydasiX B3aMMHOE PACIOJIOKEHUE OOBEKTOB B IPOCTPAHCTBE;

- U300pakaTh OCHOBHbIE MHOT'OI'PAaHHUKH U KPYTJIbl€ TeJla, BBINOJIHATH YEPTEXKHU 10 YCIOBUSAM 33714,

- CTPOUTb MIPOCTEHIINE CeUeHHsI KyOa, IPU3MBbl, TUPaMU/IbI;

- pemaTh MJIaHUMETPUYECKUE U IPOCTEeHIINE CTepeOMETPUYECKHE 3a/Jaul Ha HaX0KICHUE T€OMETPUUYECKUX BEJIMYMH (JUIMH, YTJIOB, IUIOMAAeH, 00bEMOB);
- HCIIOJIB30BATh IIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4 IIaHUMEeTpUudeckrue GaKTbl U METOJIbI;

- IPOBOJIUTH JI0Ka3aTeJIbHbIE PACCYKJICHUS B XOJI€ PELLICHHs 3a/1ay.

Hcnonvzosams npuodpemennvle 3HAHUA U YMEHUAE NPAKMUYECKOU 0eAMeIbHOCHIU U NOECCOHEGHOU HCUSHUOTIA:

- ¥icceoBaHus (MOJETMPOBaHNS) HECIOKHBIX PAKTHUECKUX CUTYAIil Ha OCHOBE N3YYEHHBIX (POPMYI U CBOMCTB (UTyp;

- BBIYMCIIEHUS 00BEMOB U IUIONIAIeH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEIIEHUH MPAKTUYECKUX 3a/1a4, UCTIOIb3Ys IPU HEOOXOIMMOCTH
CIPAaBOYHHUKH M BBIUUCIIUTENIbHBIE YCTPOICTBA.

11 xaace (136 v)
Pazoen 1. Iloeémopenue (3 uaca)
[ToBTOpEHUE U cucTeMaTH3aIUs YIeOHOTO MaTepuraa.
Bxoouas xonmponvnas paboma.



IJens: noBTOpeHMe, 0000IIEHNE U CHCTEMAaTHU3alusl 3HAHWWA, YMEHMH M HAaBBIKOB 3a KypC MaTeMaTHKH OCHOBHOW 00I1eoOpa3oBaTebHOM
LIKOJIBI.

Pa3zoen2.@yukuyuu u ux zpagpuxu (6 uacos)

OnemenTapubie QyHkiuu. OOmacTs ompeneneHuss U o6iacte u3MeHeHus (GyHKuuu. OrpaHHYeHHOCTh (QYHKUMH. UETHOCTH, HEUYETHOCTH,
NepuoANYHOCTh (PyHKIUH. [IpoMexyTKku Bo3pacTaHus, yOBIBaHUS, 3HAKONOCTOSHCTBA M HyH (yHkiun. VccnenoBanue GyHKIMNA U TIOCTPOCHUE M X
rpaduKOB IeMEeHTapHBIMU MeTo1aMi. OCHOBHBIE CIOCOOBI IpeoOpa3oBaHus rpaduKoB.

I]env:nayunTthesi uccienoBaTh (PYHKIMH >JIEMEHTApPHBIMH CpeAcTBaMHU. HayduThbCst BBIMOJHATH MpeoOpa3oBaHue TPapUKOB AIIEMEHTAPHBIX
(GYHKIMI: CIBUTH BAOJb KOOPAWHATHBIX OCEH, CKaTHE U PaCTsKEHUE, OTPA’KEHNUE OTHOCUTEIBHO OCEH.

Pazoen 3. Ilpeoen ¢pynkuyuu u nenpepvienocms (5 uacos)

[lonstne mnpenena ¢yukuu. OpgHocTopoHHME mnpenensl. CpoiictBa mnpenenoB QyHKuuid. [loHsATHE HeNpepbIBHOCTH —(QYHKIUU.
HenpepbIBHOCTD 351€MEeHTapHBIX (DYHKIUH.

Ilenw:naty onpeneneHue NoHATUS npezena GyHKIUM B Touke. [IpuBoauTh npuMeps! GyHKIMM, HE UMEIOIIUX Mpeesia B HEKOTOPOH TOYKeE.
[IpumeHsTH CBOMCTBA IPEENIOB, HEMPEPBHIBHOCTh (PYHKINHU, BEIYUCIATH MPEAEIIbl (PYHKIUI.

Pazoend.Oopamnvie pynkyuu (3 uaca)

[Tonsitre 06 o6paTHOi pyHkMu. [loBTOpEeHNE U cucTeMaTu3anus y4eOHOro MaTepuasa.

Konmponvnas paboma Nel no meme: « Dynxyuu u ux epaguxuy.

Ienw: nate ipeAcTaBieHue o0 QyHKIIUHA, OOpPAaTHON JAHHOM, CTPOUTH rpaduk 0OpaTHON (PYHKIIUH.

Pazoen 5. Bexkmopuot 6 npocmpancmee (6 uacos)

[TonsiTre BexkTopa B mpocTpancTBe. ClloKeHHE U BBIYUTaHHE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha uncio. KoMmmiiaHapHble BEKTOPHI.

3auem Nel no meme: «Bekxmopwl 8 npocmpancmeey.

I]env:3akpenuTh M3BECTHBIE W3 Kypca IJIAHUMETPUU CBEIEHHUS O BEKTOpax M JCMCTBHUSAX HAJ HHUMH, BBECTHU IOHSATHE KOMILIAHAPHBIX
BEKTOPOB B IIPOCTPAHCTBE U PACCMOTPETH BOMPOC O Pa3JI0KEHUH JTF0O0T0 BEKTOPA MO TPEM JIaHHBIM HEKOMIUIAHAPHBIM BEKTOPAM.

Pazoen6.Memoo koopounam 6 npocmpancmee (6 uacos)

Koopaunatsl TOuku 1 KoopAnHATHL BekTopa.CkansipHoe npou3BeeHne BeKTopoB.[loBTopenne u cucreMarusanus yueOHOro MaTepuaa.

Koumponvnas paboma Ne2 no meme: «Memoo koopournam 6 npocmpancmee.

3auem Ne2 no meme: «Memoo koopournam 6 npocmpancmeey.

Ilenv:chopmupoBaTh YMEHHE YYaIIMXCS MPUMEHSITh BEKTOPHO-KOOPIWHATHBIA METOJ K PEIICHHIO 33[a4 Ha BBIYHMCICHHE YIJIOB MEKIY
IPSIMBIMHU U TUIOCKOCTSIMHM U PACCTOSTHUIM MEXKY ABYMsl TOUKaMH, OT TOUKH JI0 IJIOCKOCTH.

Paszoen’ Ilpouseoonan(8 uacos)

ITonste npounssoaHo.IIponsBonnas cymmel. [IponsBonnas pasnoctu.lIpousBonnas npoussenenus. [IpousBonnas yactHoro.lIponssoansie
sneMeHTapHbIX (pyHKuuit.IIpousBoaHas cioxHoil Gynkuuu.IloBTopeHne u cucteMaTu3anys yueOHOro Marepuania.

Konmponvnasa paboma Ne3 no meme: «IIpouzgoonasny.



I]enb:nayunThCsi HAXOIUTh MTHOBEHHYIO CKOPOCTh HM3MEHEHUS (QYHKIMH. Bbrumcnare npupameHue (GyHKIMM B Touke. HayuyuTbcs BBIYMCIATH
3Ha4YeHUE MPOU3BOAHON (pyHKIMK B Touke. HaydnThCsi HAXOAUTH MPOU3BOIHBIE CYMMBI, PAa3HOCTH M MPOU3BEACHUS JBYX (PDYHKIMI: HAXOAUTH IPOU3BOTHYIO
gacTHOro. HaydnThCst HAXOAUTH IPOU3BOIHBIC YIIEMEHTAPHBIX (PYHKITHHA.

Pazoen8.Ilpumenenue npouszsoonoit (15 uacos)

Makcumym u MuHUMYM (yHKIHMH.YpaBHeHHe KacatenbHOW. [Ipubmmkénnsie Beruncnenus.Bozpactanne u yObiBanue ¢ynkuuii.[lponsBogHbie
BBICIIUX TOPSIKOB.JKCTpeMyM (YHKIUU C €IMHCTBEHHOW KPHUTHYECKOM TOUYKO#.3amaunm Ha MakcuMyM U MmuHUMyM.lloctpoenne rpadukoB (yHKIUN C
IpUMEeHEeHHEeM Ipon3BoJHON. [loBTOpeHue u cucremaru3anus yueOHOTO MaTepuaa.

Konmponvnas paboma Ne4d no meme: «lIpumenenue npouzeo0HoL.

Ilenv:nayunThcs HAXOAUTh TOYKM MUHUMyMa M MakcuMyma ¢QyHkiuM. Haxoaute HanOosibliee M HauMeHbIllee 3Hau€HUS (QYHKIUU Ha OTpPE3KE.
Haxoguts yrinoBoit ko3¢p¢uuueHT kacartenbHOW K rpaduky (yHKIMH B TOYKE C 3aJaHHOW aOciuccoid. HayuuTbcs NpUMEHSATh NPOU3ZBOJHYIO IS
MPUOJIMKEHHBIX BBIUYMCIICHUH.

Pa3zoen9.lununop, konyc, wmap (13 uacos)

Hunmuuap.IloBTOopenue u cuctemaTusams y9eOHOro MaTepuara.

IIpomesicymounasn koumponavhas paboma.

Konyc. Cepa. IloBTOpenue u cuctemarusanus yaueOHOro MaTepHarna.

Konmponvnas paboma Ne5 no meme: «L{unundp, xouyc, wapy.

3auem Ne3 no meme. «l{ununop, konyc, wapy.

Ilenw: nath cucTreMaTHyecKue CBEICHUS 00 OCHOBHBIX TellaX U MOBEPXHOCTAX BpallleHUs — LUIUHJIPE, KOHYyce, cdepe, mape.

Pazoenl0.Ilepsooopasznas u unmezpan (8 uacos)

[Tonsatue nmepBooOpaszHoi.Ilnomane kpuBosmHernoi Tpanenuu.Onpenenéuusiii nHTerpan.®opmyna Herotona-JleiObuuia.CoiicTBa onpenenéHHbIX
unterpanos.lloBTopenue u cuctemaruszanys yaeOHOTO MaTepuaia.

Konmponvnas paboma Ne6 no meme: «llepsoobpasnas u unmezpany.

Ilenv:BBECTH TOHATHE MEPBOOOPA3HON U HEONpeNeIeHHOro MHTerpajia. HayduTbcs BBIYHUCIATH IUIOLIA[b KPUBOJUMHEHHOW Tpameluu, HCIHOJIb3YsS
T€OMETPUYECKUN CMBICI OIPEIEICHHOTO HMHTErpana, BBIUUCISATH OINpeAeieHHBbIH HHTerpan mnpu nomoiu (opmynsl Herorona-Jleitbnuna. Hayuuthbes
MIPUMEHSTH CBOMCTBA ONPEAEIEHHOTO HHTErpaa.

Pazoenll.O6vemot men(15 uacos)

O6beM mpsmoyroasHoro mapamienenumnena.O0beM npsaMoit npusMbl U IHHAPA.O0beM HAKIIOHHOW MPHU3MBI, MUpaMuIbl U KoHyca.O0beM mapa u
wiomans chepsr.lloBropenne u cuctemarnzaius yaeOHOro MaTepHaa.

Konmponvnasa paboma Ne7 no meme: « Obvembl meny.

3auem Ned no meme: « Obvemvl meny.

I]env:BBeCTH MIOHATHE 00BEMA TeNa U BBIBECTH (POPMYIIBI IS BBIYUCIIEHUS 00BEMOB OCHOBHBIX MHOTOTPAHHUKOB U KPYTJIBIX TEJl, U3yUYEHHBIX B Kypce
CTEpEOMETPUH.

Pa3zoen 12. Pagnocunvnocms ypasnenuit u Hepagencme(4 uaca)

PaBHOCUIIBHBIE TpeoOpa3zoBaHus ypaBHEeHUI. PaBHOCHIIBHBIE Tpe0Opa30BaHKs HEPABEHCTB.



Ilenb:HayanuThcs TPUMEHSTH OTPECIICHUE PAaBHOCHIBHBIX YpPaBHCHHI (HEPaBEHCTB) M MPEOOpa3oBaHUsl, MPUBOMISIIUE TAaHHOE ypaBHEHHUE
(HEpaBEHCTBO) K paBHOCUJILHOMY IIPY PELLICHUHU YPaBHEHUH (HEPABEHCTB). Y CTaHABIMBATh PABHOCWIBHOCTh YPaBHEHUN (HEPABEHCTB).

Pa3zoenl3.Ypasuenusn-cneocmeusn(S uacos)

[lonarue ypaBHeHus-cnencTBus.Bo3Benenue ypaBHeHuss B u€THyrO creneHb.lloTeHuupoBanue morapudMuyueckux ypaBHeHUu. lpyrue
peoOpa3oBaHwMsl, TPUBOSIINE K YPABHCHUIO-CIICCTBHIO.

Ilenb:HayduThCcsl TPUMEHSITH ONpENEICHUE YPaBHEHUSI-CIEICTBUS, TpeoOpa3oBaHMs, MPUBOMAIIME JaHHOE YpaBHEHHUE K YPaBHEHHUIO-
cnenctBuio.HayunTbcest pemate ypaBHEHUS MIPU TIOMOIIHU TIEPEX0/1a K YPaBHEHUIO-CIIEICTBHIO.

Pazoenld. Pagnocunvnocms ypaeuenuil u Hepasencme cucmemam (5 uacoe)

OcHoBHbIe NIOHATHS. Perienne ypaBHEeHU ¢ MOMOIIbIO cucTeM. Perienrie HepaBeHCTB ¢ MOMOIIBIO CUCTEM.

Ilenv:onipenenuTh Croco0® pelieHus] YpaBHEHUU TMEPEX0JI0M K PaBHOCWIBHOW cucteme. HayuuThcsi pemaTh HEpaBEHCTBA IMEPEX0JIOM K
PAaBHOCHUIIBHOM CUCTEME.

Pazoen 15. Pagnocunvnocms ypasnenuii Ha muodxcecmeax(4 uaca)

OcHoBHbIe IOHATHSA. BO3BeicHNE ypaBHEHNS B YETHYIO cTeneHb. [loBTopeHne u cucreMaru3aius yaeOHOTO MaTepHaia.

Konmponvnas paboma Ne§ no meme: «Pasnocunbhocms ypasHeHull U HEPaBeHCmEy.

Ilens:HaydauThCs pemiaTh ypaBHEHUS MIPU TIOMOIITY BO3BEICHUS YPAaBHEHHUS B YETHYIO CTETICHb.

Pazoenl6.PasenocunvHocmo HepageHcme Ha MHoXMcecmeax(3 uaca)

OcHoBHbIE NOHATHSA.BO3BEieHE HEPABEHCTB B YETHYIO CTEIIEHb.

I]enp:HaydnThCs pelaTh HEPABEHCTBA MPU MOMOIIHM PABHOCUIIBHOCTH Ha MHOXECTBaxX. HayuuTecs pemaTs HECTpOrue HEpaBeHCTBA.

Pazoen 17. Cucmemul ypagnenuii ¢ HeCKOIbKUMU Heu3eecmuvimu(5 uacos)

PaBHOCmiibHOCTB cucteM. Cucrema-ciencrsre. Meros 3aMeHbl HEM3BECTHBIX.

I]enw:nate onpenieneHne PaBHOCUIIBHBIX CUCTEM YPaBHEHH, MpeoOpa3oBaHus, MPUBOISIINE JAHHYIO CUCTEMY K paBHOCWIbHON. Hayuntbes
peniaTh CUCTEMBI YPABHEHUI MIPU IOMOLIY IIEpeX0/1a K pABHOCUIIBHOM CHCTEME.

Pazoenl8.Ilosmopenue u cucmemamusayus yueonozo namepuana (17 uacoe)

Oynkuuu u ux rpaduku. [loBropenue u cucrematu3saius yaeOHOTO MaTepuaa.

Hmoeosas konmponvHas paboma.

[Ipenen ¢pynkuuu u HenpepbIBHOCTh. BekTopsl B mpocTpanctse. [IpousBoanas. Lumunap, konye, map. [lepBooOpasnas u unrerpain. O0bEMbI
TeJ. PaBHOCUIIBHOCTB CUCTEM

Ilens: moBTOpEHUE, OOOOIICHHE W CHUCTEMAaTH3allus 3HAHWM, YMEHHH W HABBIKOB 3a Kypc anreOpel u reomerpuu 11 kimacca cpemHeit
0011e00pa30BaTeTbHOM TKOJIBI.

TpeGoBaHus K YPOBHIO NOATOTOBKH y4alIUXCH.
B pezynomame usyuenus Kypca anzeopol u nauana mamemamuueckozo ananuza 11 knacca odyuarowguecs 00aicHwl
3Hamy:
- 3HaYEHUE MAaTEMaTUYECKON HAyKH JJIsl pEIIeHUs 3a]1a4, BO3HUKAIOIIUX B TEOPUU U MPAKTHUKE;



- IIUPOTY U B TO K€ BPCMA OTPAHUYCHHOCTb NPUMCHCHUA MATCMATUUCCKUX MCTOJ0OB K aHAJIM3Y U UCCICIO0BAHHUIO IIPOLUCCCOB U SIBJICHUU B mpupoac u
OOIIIECTBE;

- 3HaYCHHE PAKTUKU M BOIPOCOB, BOSHUKAIOUINX B CAMOI MaTeMaTuke st JOPMUPOBAHUS M Pa3BUTHUS MAaTEMAaTHUECKOM HAYKH;

- UICTOPHIO Pa3sBUTHA IOHATHUA YKCiia, CO3AaHUA MAaTEMATUICCKOTO aHaJIN3a, BOSHUKHOBCHUA U Pa3BUTUSA T'COMCTPUU;

HOHUMAMb:

- YHUBEPCAJIBHBIN XapaKTep 3aKOHOB JIOTUKH MaTEMAaTUIECKUX PACCYKICHUHN, NX IPUMEHIMOCTD BO BCEX 00JIACTAX YETIOBEUECKON JCATEITBHOCTH;

- BEPOSITHOCTHBIM XapaKTep Pa3IUYHBIX ITPOIIECCOB OKPYKAIOIIETO MHPA;

ymemp:

- BBIIIOJIHATH apI/I(l)MeTI/I'-IeCKI/IC HeﬁCTBHﬂ, coucTas YCTHBIC U TMCbMCHHBIC TPUEMBI, IPUMCHCHUC BBIYHUCIINTCIIBHBIX YCTpOﬁCTB;

- HaxXOJWTb 3HAYCHHA KOPHIA HaTypaHBHOﬁ CTCIICHU, CTCIICHU C paluOHAJIbHBIM I10Ka3aTcJIeM, norapmbMa, HCIIOJIB3Yyda IIpU HCO6XOI[I/IMOCTI/I
BBIUHCIIUTENBHBIE YCTPOUCTBA;

- TI0JIB30BaThCS OLICHKOM M MPUKUAKOMN MPH MPAKTHYECKUX PACUETAX;

- MPOBOJUTH IO WM3BECTHBIM (OpPMYJIaM U NpaBuiaM mnpeoOpa3oBaHUsl OYKBEHHBIX BBIPAKEHUHN, BKIIIOYAIOUIUX CTEMEHM, PaJuKajbl, JIOTapU(PMbl U
TPUTOHOMETpHYECKUEe DYHKIUY;

- BBIYUCJIATH 3HAYCHUS YU CJIOBBIX U 6y1(BeHHI)IX BI)Ipa)KeHHﬁ, OCYIICCTBIIAA HeO6XO)II/IMI)Ie IIOACTAHOBKHU 1 Hp606p330BaHHH;

- OTIpeACTIATh 3HaYCHNE (DYHKIMH 110 3HAUCHUIO apryMEHTa MPH Pa3InIHbIX CIOCO0ax 3a1aHus QYHKIUY;

- CTPOUTH TpaPUKK U3YICHHBIX (YHKIIUA;

- ONMHKCHIBATH MO rpaduKy U B MPOCTEUIINX CIydasx 1Mo GopMylie TOBEIeHNE U CBOMCTBA QYHKITMN, HAXOIUTh 10 rpaduKy GyHKIIMA HauOOJbIINE U
HAaMMCHBIIHE 3HAYCHUS;

- pemaTh ypaBHEHHS, IPOCTEUIIINE CHCTEMBbl YPAaBHEHUH, HCIIOJB3Ysl CBOMCTBA (DYHKIUI U UX IPadUKOB;

- BBIYHCIIATH TIPOU3BOTHBIC M IEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKIIHMHA, UCTIOJIB3YS CIIPABOYHBIC MATEPHAIIbI;

- MCCIIEIOBATh B MPOCTEHIINX CITydasx (YHKIUU HA MOHOTOHHOCTh, HAXOJAUTh HAHOOJIBIINE U HAUMEHbBIINE 3HAUYCHHUS (DYHKIIMH, CTPOUTH TPAPUKH
MHOTOYWICHOB U TIPOCTEHININX PAIMOHATBHBIX (YHKIIUH C UCIIOJIH30BAHUEM allllapaTa MaTeMaTHIeCKOTro aHaJIn3a;

- BBIYHCIIATD B TIPOCTEHINNX CITydasX IUIOMIAIN C UCTIOIb30BaHUEM ITEPBOOOPA3HOIA;

- peuiath palnMoOHAaJbHBIC, MMOKa3aTeIbHbIC U JIOTapU()MUYCCKUE YPAaBHEHHUS M HEPABEHCTBA, MPOCTEHININE UPPAIMOHAIBHBIC H TPUTOHOMETPHUECKHUE
YpaBHEHUSI, UX CUCTEMBI;

- COCTaBJISTh YPAaBHCHUS U HEPABEHCTBA 110 YCIIOBUIO 33/1a4H;

- HCTIOJIB30BATh IS MPUOIMKEHHOTO PELISHNs YpaBHEHHI U HEPABEHCTB I'padpuuecKuit METo;

- n300pakaTh Ha KOOPAWHATHOU MIOCKOCTH MHOYKECTBA PEIICHUN MPOCTEHIIINX YPaBHEHUN U UX CUCTEM.

Hcnonvzosams npuodpemennsle 3HAHUA U YMEHUAE RPAKMUYECKOU 0eANEeIbHOCHU U HO8CEOHEBHOU HCUSHUOLAS

- IPaKTUYECKUX pPacdyeToB Mo Qopmyrnam, BKIOUas (GOpMyibl, COAEpKAIlIUE CTETEHHU, paauKaibl, JorapudMbl U TPUTOHOMETpPUYECKHE (PYHKIUH,
UCIOJIB3YS TPU HEOOXOIMMOCTH CIIPABOYHBIE MATEPUANIBI M MPOCTEUIITNE BHIYUCIUTENBHBIE YCTPOICTBA;

-OIKCAHUs C MOMOIIBI0 (PYHKITUHN pa3IUnYHBIX 3aBUCUMOCTEH, MPEICTaBICHUs UX rpaduuecKku, HHTepIpeTauu rpaduKoB;




- peleHus MPHUKIAAHBIX 33734, B TOM YHCJIE COLMATbHO-?KOHOMHUYECKHX M (PM3MYECKHX, HA HAWOOJbIIME M HAUMEHBIIME 3HAYCHUS, Ha
HAax0JIEHUE CKOPOCTH U YCKOPEHUS;

- IIOCTPOECHUS U UCCIIEIOBAHUS IIPOCTEMIINX MATEMAaTUYECKUX MOEIIEH.

B pesynomame usyuenusn Kypca zeomempuu 11 knacca odyuarowuecsa 0014cHbl

MENb:

- _COOTHOCHUTH IIJIOCKHE T€OMETpUYecKrue (PUTypbl M TpeXMepHbIe OOBEKTHI C UX OIMMCAHHUAMH, YEPTEIKAMH, U300pKEHUSIMH;, Pa3In4aTh U
aHAJTM3UPOBATh B3aMMHOE PacIoyioxkeHne Guryp;

- u300pakaTh TeOMETPUUYECKHE (PUTYPHI U TE€Ja, BBIMOIHATH UEPTEXK IO YCIOBUIO 33]1a4u;

- peuaTb T€OMETpUYECKHE 3aJauyd, ONUPAsCh HA M3yYEHHbIE CBOMCTBA IUIAHHUMETPUUYECKUX M CTEPEOMETPUUYECKUX (PUIYyp U OTHOLICHHUM
MeXAy HUMH, IPUMEHSS areOpanuyeckuil 1 TPUrOHOMETPUYECKUH anmapar;

- IPOBOJUTH JAOKA3aTEIbHbIE PACCYKICHUS IIPU PEIICHUH 3a]a4, TIOKa3bIBaTh OCHOBHBIE TEOPEMBI Kypca;

- BBIUUCIIATH JIMHEHHBIE IEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX KOH(UTypalusaX, 00beMbl U IUIOMAIN MOBEPXHOCTEN MPOCTPaHCTBEHHBIX
TeJ U UX MPOCTEUITNX KOMOMHAIINIA;

- IPUMEHATh KOOPANHATHO-BEKTOPHBIM METOJ JJIs1 BBIYMCIIEHUSI OTHOLIEHUM, PACCTOSIHAN U YIJIOB;

- CTPOUTDH CE€UYEHUS MHOTOTPAHHUKOB M M300pa)kaTh CEYSHUS TeJl BPAILEHUSI.

Hcnonv3osamsb npuodpenennbie SHAHUAU YMEHUA 6 NPAKMUYECKOU 0eAmeNbHOCHIU NOECCOHEEHOU HCUSHU O1A:

- ¥ccieoBaHus (MOAETMPOBaHM) HECIOKHBIX IIPAKTHUYECKUX CUTYAlil Ha OCHOBE N3YYEHHBIX ()OPMYI U CBOMCTB (Uryp;

- BBIUMCIICHUS AJHH, IUIOHIaJ el 1 00BEMOB pealbHbIX OOBEKTOB NPU PEIICHUM NMPAKTHUUECKUX 3a/ad, MCIOJIb3Ysl HMPHU HEOOXOIUMOCTH

CIPAaBOYHHUKH U BHIYHCIUTENbHbBIE YCTPOIICTBA.

KanengapHo-temaTudeckoe mijiaHupoBanue (ajaredopa u Havyasa anaausa) 10 kiaace

Ne Koix- Jara
ypoKa Tema ypoxka BO
4acoB

1 . 1
[ToHsiTHE NEHCTBUTEIBLHOTO YHCIIA.

2 1
MHoOKecTBa yuces.

3 . . 1
CBolicTBa ACHCTBUTEIBHBIX YHCEI

4 1
[IepecranoBku

5 1
Pasmemenust




Coueranusa

Bxo1HOM KOHTPOJIb

PaIII/IOHaJII)HI)Ie BBIPpAXKCHUSA

Ol O N O

@opmynsl bmHOMa HpI0TOHA, CYMMBI M pa3HOCTH CTETICHEH

1
1
1
1
10 1
PanyoHanbHbIE ypaBHEHUs
11 . 1
CucremMbl paliMoOHaIbHBIX YPaBHEHUN
12 1
MeTo]1 UHTEpBAJIOB pEllIeHNs HEPABEHCTB.
13 " n 1
Pemenue 3aay no teme: "MeTo MIHTEpBAJIOB pellIEHUs] HEPABEHCTB
14 . 1
AHanu3 KOHTPOJIbHOH paboThl. PaninoHanbHbple HEpaBEHCTBA.
15 1
ParmonanpHble HEpaBEHCTBA
16 1
Hectporue HepaBeHCTBa.
17 1
Hectporue nepaBeHncTBa
18 1
CucreMbl pallMOHAJIBHBIX HEPABEHCTB
19 1
Kontposbraas padora Nel o teme: «PanmoHanbHble ypaBHEHUSI U HEPABEHCTBA»
20 . 1
Amnanus KoHTpoJibHOH paboTel. Tlonarue dyHkuuu u ee rpaduka
21 1
OyYyHKIHSA Y = XN
22 . 1
[ToHsiTHE KOpHEH CTENEeH! n
23 . . 1
KopHu yeTHOI 1 HEeUeTHOI cTeneHn
24 . 1
Apudmernyeckuii KOpeHb
25 y y 1
CBoiiCcTBa KOPHEIl CTENEHU N
26 1
CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTENEM
27 . 1
CBOJiCcTBa CTENEHU C PALIMOHAJIBHBIM I10KA3aTEIEM
28 1
[TonsTHE Npenena Nocue10BaTeIbHOCTH
29 1
beckoHeuHo yObIBarolasi reoMeTpudecKas mporpeccus
30 1

Yucno e




31 1
[ToHsiTHE CTENEHH C MPPALMOHAIBHBIM MTOKa3aTeIeM

32 1
ITokazatenbHast QyHKUIUS

33 1
Kontponbnas padota Ne3 1o teme «Kopens creneHu n. CTeneHb MOJ0KUTEIBHOTO YUCITIA

34 1
[Tonsitue norapudma

35 1
[TonsTre norapudma.

36 . 1

Coiicta Jiorapu(mos.
37 . 1
CoiicTBa JlorapupmoB

38 1
Jlorapudmuueckas QyHKIUSA

39 . . 1
AnHanmm3 KOHTPOJIBHOH paboThl. [IpocTeiimue moka3aTenbHbIe YpaBHEHUS

40 . 1
[Ipocreiimume norapudmuyeckue ypaBHEHHUS

41 . . 1
YpaBHEHUs, CBOISIIMECS K MPOCTEHIIINM 3aMEHOH HEM3BECTHOTO

42 . 1
[Ipocreiinme nokazareabHbIe HEPABEHCTBA

43 . 1
[Ipocreiimue norapudmMuyeckue HepaBeHCTBA

44 . . 1
HepasenctBa, cBosmmuecs K MpoCTEHIINM 3aMEHON HEM3BECTHOTO

45 Kontponbras padota Ne4 mo teme «Jlorapudmel. [lokazaTensHbie U JorapuMuuecKie ypaBHCHHS U 1
HEPaBEHCTBA»

46 1
[TonsiTue yrna

47 1
Panuannas mepa yria

48 1
Omnpenenenre CHHYca U KOCHHYca yria

49 1
OcHoBHbIe (OPMYIBI IS CUHYCA U KOCHHYCA yIiia

50 1
OcHoBHbI€ (HOPMYIIBI ISl CHHYCA U KOCHHYCA yIiia

51 1
ApKCHHYC

52 1
ApPKKOCHHYC

53 1
OmnpeneneHue TaHreHca M KOTaHTeHca yriia

54 1
OcHoBHbIE (OpMYIIBI I tg a U ctg a

55 1

ApKTaHT€HC




56 1
Kontposasnast padota Ne5 mo reme «CHHYC, KOCUHYC, TAHT'€HC M KOTAHTCHC YIJIay

o7 . 1
AHanu3 KOHTPOJIbHOH paboThl. KocuHyc pasHOCTH U KOCHHYC CYMMBI JIBYX YIJIOB

58 1
DopMmyibl Ui JOTOJIHUTEIbHBIX YTJIOB

59 1
CuHHyC CyMMBI U CUHYC Pa3HOCTHU JBYX YIJIOB

60 1
CymMa 1 pa3HOCTh CHHYCOB U KOCUHYCOB

61 . 1
DopMyIIbl U1 TBOWHBIX U MIOJIOBUHHBIX yIII0OB

62 1
[Ipou3BeeHrEe CHHYCOB U KOCHHYCOB

63 1
@DopmyIbl U1 TAHTE€HCOB

64 . 1
DyHKIMA y=sin X

65 1
DOyHKIMSA y =COS X

66 1
OyHKIMA y=tg X

67 1
OyHKIMSA y=Ctg X

68 1
Kontposibaas padora N6 mo teme «TpuroHomerpudeckne GyHKIIMHA YACTOBOTO apryMEHTA

69 . . 1
AmnHanu3 KOHTPOJIbHOH paboThl. [IpocTeiinire TpUroHoMeTpruuecKrue ypaBHEeHUs

70 o !
[Ipocreiiinie TPUrOHOMETPUUYECKUE YPABHEHHSI.

71 . . 1
YpaBHeHHUsI, CBOASIINECS K IPOCTEHIINM 3aMEHOI HEU3BECTHOTO

72 . 1
[IprMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (DOPMYIT JUIsl peIIeHHs] YpaBHEHUN

73 1
OnHOpoHBIE YpaBHEHUS

74 1
[ToHsiTHE BEPOSITHOCTH COOBITHUS

75 1
IToHsITHE BEPOSITHOCTH COOBITHSL.

76 . . . 1
CBoiicTBa BEpPOSTHOCTEH COOBITHI

77 . . . 1
CBoiicTBa BEpOSITHOCTEN COOBITHIA.

78 1
[ToBTOpenue no reMe «PannoHanbHbIE YpABHEHUSI 1 HEPABEHCTBAY.

79 1

HOBTOpCHI/IC 10 TEMC ((KOpCHB CTCIICHU 1)




80 1
[ToBTOpenue no reme «Jlorapugmoi»
81 1
IToBTOpenue no teme «llokasarenbHble U Torapu(MUUIECKUE YPAaBHEHUS! M HEPABEHCTBAY
82 1
Wrorosas koHTpoJsibHas paboTa 3a Kypc anredpsl M Hayas aHanu3a 3a 10 kiacc
83 1
IToBTOpenue no reMe «POpMyJIbI CIIOKEHUSD)
84 1
IloBTopenue no teme «TpuroHomeTpuuecKre ypaBHEHHsI U HEPABEHCTBA»
85 1
IToBTOopenue no teme «CuHyc, KOCUHYC, TAHT€HC M KOTAHT'€HC yTriia»
Kanenpapno-temaTnueckoe nianuposanue(reomerpus) 10 kiace
Ne Kox- Jara
ypoka Tema ypoxka BO
4acoB
1 1
IIpenmer crepeomeTpun.
2 1
OCHOBHBIE IOHATHS ¥ AKCHOMBI CTEPEOMETPHH.
3 1
HekoTopsie ciencTBus n3 akcuom.
4 [TapannensHble npsiMbie B IpocTpaHcTBe. [lapanienbHOCTh TpeX MpsSIMBbIX. 1
5 [TapanienbHOCTh MPSAMOI U MIOCKOCTH. 1
6 Pemenue 3aau no teme: «llapanienbHOCTbh NPSAMBIX, MPSAMOM U TIIIOCKOCTH. 1
7 CkpemuBaroriuecs npsiMeie. [Ipu3Hak CKpemMBarOmUXCs MPSIMBbIX. 1
8 VYTl ¢ COHaNpPaBICHHBIMUA CTOPOHAMHU. YTOJ MEXY NPSIMbIMHU. 1
9 1
Pemenue 3anau. Konrposnbnas pa6ora Nel.l (20mun)
10 . 1
ITapannensHble mockocTy. [Ipu3Hak mapainenbHOCTH MIIOCKOCTEN.
11 . . 1
CpolicTBa NapauIeIbHOCTH TUIOCKOCTEH.
12 1
Terpasap.
13 1

[Tapamtenenunen.




14

3ajaun Ha MOCTPOCHUE CEYCHUN

1

15 . 1
3ajaun Ha MOCTPOCHUE CEUCHUM.

16 1
Pemrenne 3agad no reme «Terparap. [lapasmenenunen

17 . 1
Pemenue 3ana4 no teme «llapamieabHOCTh NPSIMBIX U IJIIOCKOCTEN»

18 . 1
KOHTPOJIBHAS PABOTA Ne 2.1 no teme «llapamienbHOCTb NPSAMBIX U INIOCKOCTEN

19 . . 1
3auét Nel no teme «IlapamienbHOCTh NPSMBIX U IJIOCKOCTEN.

20 1
[lepnientukynspHbIe psiMble B pocTpaHcTBe. [lapasuienbHble npsiMble, TEPIEHANKYIISIPHbIE MNIOCKOCTH.

21 . 1
[Ipu3Hak nepneHMKyIspHOCTH MPSIMOM U TJIOCKOCTH.

22 . 1
Pemenue 3a1ay Ha IpUMEHEHNE MTPU3HAKA NEPIEHANKYISIPHOCTH NPSIMON U IJIOCKOCTH

23 y y 1
Teopema o npsMoH, neprneHIUKYISIPHON K IIOCKOCTH.

24 . 1
Pemenue 3a1a4y Ha NepHEHAUKYISIPHOCTD NPSMOM U MIIOCKOCTH

25 . 1
Pemenue 3a1a4 Ha NEPIEHAUKYIAPHOCTD NIPSIMOM U INIOCKOCTH.

26 1
Paccrostnue oT To4ku 10 miIockoctu. Teopema o Tpex neprneHauKyIsIpax.

27 1
Pemenue 3a1a4 Ha IPUMEHEHHUE TEOPEMBI O TPEX NEPIECHAUKYIIAPAX.

28 . 1
Yroa Mexxay IpsMON U INIOCKOCTBIO.

29 . 1
Pemenue 3a1a4 Ha HAXO0XKACHUE YIIa MEXAY NPIMOU U INIOCKOCTBIO.

30 . 1
Pemenue 3ana4 no teme «lleprneHauKysap U HAKIIOHHBIE. YTOJI MEXIY IPSIMOM U ITIOCKOCTBIO».

31 . 1
JIByrpaHHbIi yroJ

32 . 1
[Ipu3HaK NepHneHIUKYJIIPHOCTH JBYX INIOCKOCTEM.

33 . 1
IIpsimoyrospHbIN napasuIeaenuIe]

34 n 2 A 1
Pemenue 3anau no teme: "JIByrpanHssiil yroi. [lepneHukyIsspHOCTb MIIOCKOCTER .

35 . 1
KonTponbHas padota Ne 2.1 «IlepneHIMKYISIpHOCTh NPSIMBIX M IIJIOCKOCTEN»

36 . 1
3aueT Ne2 «IlepneHAuKyYISIPHOCTD NPSMBIX U TUNIOCKOCTEH»

37 . 1
AHanm3 KOHTpoJIbHOU paboThl. [loHsTHE MHOTOrpaHHHUKA.

38 1

[Ipusma.




39 . . 1
Pemienue 3a1a4 Ha HAXOXKACHUE MOJIHOM U OOKOBOM MOBEPXHOCTH MTPU3MBI.
40 1
IInpamua
41 1
[IpaBuibHas mupaMuia
42 1
YceueHHas nupamMuaa
43 . 1
AHanu3 KOHTPOJIBHOU paboThl. CUMMETpUSI B IPOCTPAHCTBE
44 1
IloHsITHE TPAaBUIBHOTO MHOTOI'PAHHHUKA.
45 1
DJIEMEHTHI CAMMETPHH MPABIIbHBIX MHOTOTPAHHUKOB
46 1
Pemrenne 3anad mo reme «MHOTOIpaHHUKI.
47 1
KonTtponbnas padota Ne 3.1 «MHOTOTpaHHUKNY
48 1
3auer Ne3 «MHOTOrpaHHUKN»
49 n =" l
[ToBropenue no teme "llapaninenbHOCTh NPSAMBIX U IIIOCKOCTEMN
50 n Al l
[ToBropenue no teme "llepneHIUKyIIPHOCT NPSIMBIX U TUIOCKOCTEN
51 1
IToBTOpenue no teme "MHororpaHHuku"
Kanennapno- TeMaTu4yeckoe miiaHupPoOBaHMe Mo ajredpe u Hauaaam aHaiausa 11 kiaacc (85 1)
81. ®yHkuuM U UX rpaguku. 6 yacos
1 OneMeHTapHbIe (QYHKITUU 1
2 Ob6nacTh onpeneneHnus u 001acTh n3MeHeHns (PpyHKIuN. OrpaHUYeHHOCTh (DYHKIHH 1
3 YeTHOCTB, HEYETHOCTD, MIEPUOANIHOCTD PYHKIIUH 1
4 [TpomexxyTKH Bo3pacTaHusi, yObIBaHHUS, 3HAKOIIOCTOSTHCTBA M HYJIN (DYHKIIUH 1
5 HccnenoBanne GyHKIMI U TIOCTPOSHHUE MX TPAPHKOB JIEMEHTAPHBIMU METOIAMHU 1
6 OcHoBHBIE CTIOCOOBI TPeodpa3oBaHus rpauKoB 1
82. IIpenes (pyHKIMH ¥ HENMPEPHIBHOCTH(S YacoB)
7 [ousTre npenena GyHKIUHN 1




8 OHOCTOPOHHUE MPEEITBI 1
9 CoiicTBa mpezenoB GyHKIUH 1
10 [NonsTre HENMPEpBIBHOCTH (PYHKITUH.
11 HenpepbIBHOCTD 3lIeMEHTapHBIX (QYHKIMT

83. O6parnble pyHkuuu(4 yaca)

12 [NousiTre oOpaTHO# QyHKIMN 1
13 B3zanMHO oOpaTHbie QyHKIHH 1
14 KonTponbHas pabora o reme: OyHKIMU 1 UX TpaduKu 1
15 AHasu3 KOHTPOJIBHON paboTHI. 1

§4. IlpousBoanas.(74acoB)

16 [lonaTre nmpon3BoHON 1
17 IIponsBonHas cymmel. [Ipon3BoaHas pasHOCTH. 1
18 [IpousBonHas mpon3BeneHus. [Ipon3BoaHas 9aCTHOTO 1
19 [IpousBonHas mpousBeneHus. [Ipon3BomHas 9acTHOTO.. 1
20 [Ipou3BoaHbIC 37IEMEHTAPHBIX (YHKIIHIHA 1
21 [IponsBoaHbIE CHOKHBIX QYHKITHI 1
22 KonTtponsHas pabora o Teme: [Ipon3BomHas . 1

85. IlpuMeHeHune nNpou3BoaHoii.(15 yacoB)
23 Pa6ora Hanx ommbkamu. MakcuMyM u MUHUMYM (DYHKITHH 1
24 MakcuMyM 1 MUHEMYM (YHKIIAN 1
25 YpaBHEHHUE KacaTenbHON 1
26 VpaBHEHHE KacaTelbHOM. 1
27 [TpubiiKEHHBIC BBIYUCICHHS
28 Bospacranue n yObiBanue GyHKIUH.
29 Bospacranue u yosiBanue GyHKINU ly




30 [Ipon3BoaHbIE BBEICIIMX MOPSAKOB lu
31 OKcTpeMyM (PYHKIHUHU C SAMHCTBEHHOW KPUTHIECKOW TOYKOM
32 OKCTpeMyM (QYHKIMH C €AMHCTBEHHONW KPUTUYECKON TOUKOH. .
33 3amaun Ha MAKCUMYM U MUHHUMYM
34 3a1aui HA MAKCHMYM U MHHHMYM.
35 [ocTpoenue rpadukoB HyHKIUH ¢ IPUMEHEHHEM MPOU3BOTHON
36 O06o01aromuii ypok 1o teme: [IpuMeHeHre mporu3BOIHOM.
37 Kontponehas pabora o teme: [IpumeHeHe TPOU3BOJHOM .
§6. IlepBooOpa3nas u uHTErpas(S 4acos)
38 AHanu3 KOHTPOIBbHOH paboTsl. [loHsATHE TepBOOOpa3HOM
39 [MousTrE IEpBOOOPA3HOIA. .
40 ILnomanbs KpUBOJMHEWHON Tpalneuu
41 OmnpeneneHHBIA HHTETPa 1
42 ®opmyna Hetorona-Jletiouura.
§7. PaBHOCWJILHOCTb YPaBHEHHIi U HepaBeHCTB. (44aca)
43 PaBHOCHIIbHBIC TIPEOOPa30BaHUS YpaBHEHU I lu
44 PaBHOCHIIbHBIC TPEOOPA30BAHUS YPABHEHHI. lu
45 PaBHOCHIIBHBIC TPEOOPA30BAHMUS HEPABCHCTB 1y
46 PaBHOCHIIBHBIE TIPEOOPa30BaHHSI HEPABEHCTB. lu
§8. YpaBHenusi-ciaencreus.(SuacoBn)
47 [TonsiTue ypaBHEHUS-CIEACTBHUS. lu
48 BosBeneHnne ypaBHEHHsI B UETHYIO CTEIIECHb. lu
49 BosBenenne ypaBHEeHHS B YETHYIO CTEIIEHb lu
50 [lorenunpoBanue norapupMUUECKUX YpaBHEHUN lu
51 Hpyrue npeobpa3zoBaHusi, IPUBOASIINE K YPABHEHHUIO-CIIEACTBUIO ly




89. PaBHOCHJILHOCTh YPABHEHHUIi U HEPABEHCTB cUcTeMaM.(54acoB)

52 OCHOBHBIC IOHSATHS
14
53 Pemenue ypaBHEHUH ¢ IOMOILBIO CUCTEM lu
54 Pemenne ypaBHEeHHI ¢ TOMOIIBIO CHCTEM. lg
55 Pemienrie HEpaBEHCTB C MOMOILIBIO CUCTEM lu
56 Pemenune HEpaBeHCTB € MOMOIIBIO CUCTEM. lg
§10. PaBHOCHJIBHOCTH YPaBHEHHI HA MHOKecTBax.(44yaca)
57 OCHOBHBIE TTOHSITHSL. la
58 Bo3BeneHnne ypaBHEHUS B YETHYIO CTEIIEHb . lg
59 Bo3BeneHnne ypaBHEHUS B YETHYIO CTEIIEHD .. lg
60 KonTponpsHas padora o Teme: PaBHOCHIBHOCTh YpaBHEHUI U HEPABEHCTB CHCTEMAaM lg
§11. PaBHOCHJILHOCTH HEPABEHCTB HA MHOKecTBax(34aca)
61 OCHOBHbIC TIOHSITHSI. lu
62 Bo3Benenus HepaBeHCTBA B YETHYIO CTCIICHD lq
63 BosBenenne HepaBeHCTBA B YETHYIO CTEIICHb. lg
§12. MeToa npoMeKyTKOB /1Jisl ypaBHeHHii 1 HepaBeHCTB(54acoB) 174
64 la
YpaBHEHUS ¢ MOJTyJIEM
65 lu
YpaBHEHUS C MOJYJIEM. .
66 lu
HepaBeHcTBa ¢ MOYJISIMH.
67 la
HepaBeHcTBa ¢ MOIYJISIMH.
68 . lu
Mero1 HHTEPBAJIOB JUISl HENPEPBIBHBIX (PYHKIHMH. .
§14. Cucrembl ypaBHEHHI1 C HECKOJIbLKHMH HEM3BECTHBIMH
69 lu
PaBHOCHJIBHOCTD CHCTEM.
70 lu

PaBHOCHIILHOCTE CHCTEM




71 lu
Cucrema - cieacTBue
72 lu
Meron 3aMeHbl HEU3BECTHBIX.
73 1y
Mero1 3aMEHBI HEU3BECTHBIX.
74 b
KonTtponbHas paborta no Teme «YpaBHEHUS] H HEPABEHCTBAY
la
HTorosoe noBropeHne
75 . lu
[ToBTOpenue no Teme «CTeneHp ¢ pallMoHaJIbHBIM U JISHCTBUTENBHBIM ITOKa3aTENEM)
76 . 1y
[osTopenue no Teme «IIpeobpazoBaHue CTENEHHBIX, HPPAIIMOHAIBHBIX, JIOTAPH(PMUIECKIX BBIPAKESHHI
7 . 1y
[oBTopenue no Teme «IIpeobpazoBaHne TPUTOHOMETPUYECKUX BBIPAYKEHUI
78 1y
[ToBTOpenue no Teme «MppannoHanbHbIe ypaBHEHUH U HEPABEHCTBA»
79 lu
[ToBTopenue no Teme «lloka3arenpHble U JoraprMuiecKre ypaBHEHHUS] 1 HEPABEHCTBAY
80 lu
IToBTOpeHue no reMe « TpUroHOMETPUUECKUE YPABHEH U
81 . . lqa
[ToBTOpeHue no Teme «PenieHne 3a1a4 ¢ MOMOIIBI0 YPABHEHUH U CHCTEM yYpaBHEHHID)
82 1
[ToBTopenue no Teme «lIponsBogHas u nepBooOpazHas GyHKIHN)
83 1
KoHTponbHOE TECTUpOBAHHUE.
84 lu
Pabota Hax ommbKamu.
85 1y
IToBTOpEHUE
KaJsiengapHo- TeMaTnuecKkoe IiiaHupoBaHue nmo reomerpuu 11 kiace
Meton koOpAUHAT B pocTpancTBe.(154)
1 [IpsmoyronpHas cucTeMa KOOpIHAT. lu
2 Koopaunnats! BekTopa . 1y
3 CBs13b MEXIy KOOPAMHATAMH BEKTOpa M KOOPJAMHATAMH TOYEK. lu
4 [Ipocreiimme 3anauu B KOOPAUHATAX . 1y
5 Pemenue 3agau o teme "[Ipocreiimme 3agaun B KoopuHaTaXx. " lu




6 VYron mexny BekTopamu. CKansapHOE POU3BEICHNE BEKTOPOB . lu
7 CkansipHOe pou3BeICHUE BEKTOPOB. lu
8 Pemenne 3aga4d no Tem «. CKalspHOE MPOU3BEACHUE BEKTOPOB" . 1y
9 Brruucnenre yrioB Mexay MPsIMBIME U TIOCKOCTSIMH. lu
10 Pemenne 3ama4 no teme : Berauciienue yriioB Mexay IpSIMbIMA M TUIOCKOCTSIMHU. lu
11 JBroxeHus. lu
12 LenTpanbpHast ciMMETpHs. 3epKaabHass CHMMETPHSL. la
13 OceBas cummerpus. [lapanmiensHbIi IepeHoc . la
14 KonTposnbsHas pabota o Teme «MeToj] KOOpIMHAT B IPOCTPAHCTBE» la
15 Pa6ora Hax ommbkamu . J[BHKEHME. lg
Huaunap . Konyec. Hlap.(174)

16 ITonarue numnunapa. Hununamap . g
17 Lymsap . lu
18 [Tmoma s TOBEPXHOCTH ITUIMHIpA lq
19 Komnyc. lq
20 Konyec. Ilnomaap moBepxXHOCTH KOHYCA. lg
21 Pemmenvie 3aa4 Ha BRIYHCIICHHE TUTOIIA M TIOBEPXHOCTH KOHYCA.
22 VYceuennslil Konyc. [lmomaas NOBEpXHOCTH YCEUEHHOI'O KOHYCA . lu
23 Coepa u map. lu
24 VpaBHeH#HE cepl lu
25 VYpaBuenue chepsl. Pemenne 3amay .

14
26 Bzaumnoe pacnonoxenne cepbl U MIOCKOCTH. lu
27 Bzaumnoe pacnonoxxeHre cepsl U MIOCKOCTH. . lu
28 KacarenbHas miockocTs Kk cdepe lu
29 [Tnomane chepsr . 1ua




30 Pemenue 3aaau no teme "Humuuap. Konyc. Chepa" lu
31 Pemenue 3anad no teme "Humuuap. Konye. Chepa" 14
32 Kontponbshas pabora no teme: «unuaap. Konyc. Chepa» lu
O0beMbl IpU3Ma, NUPAMUIA, KOHYC, auHApa(194)
33 O0BeM MPAMOYTOJILHOTO Mapaiieenuieaa lu
34 OO0BeM MPSMOYTOJILHOTO MapaslielienuIe/a. lu
35 O6BeM TpsSIMOYTOIBHOM MPU3MBI, OCHOBAHHEM KOTOPOM SBIISIETCS MPSIMOYTOJILHBIN TPEYTOJIbHUK. lg
36 OO0beM nuIuHapa. 1y
37 Pemenne 3ama4 no teme "O0bemMbl npsiMol ipu3mMbl. OO0BeM MIIMHApA." lg
38 Perenue 3a1a4d o teme "OObeM MPU3MBI U IHIIHHApA" lu
39 OOBbeM HAKJIIOHHOW MPU3MBI, TUPAMUJIBL, KOHYCA. lg
40 OOBbeM HAKIIOHHOW MPU3MBI, THPAMU/IBI, KOHYCA. lg
41 O0beM HAKJIIOHHOW MPHU3MBI, TUPAMHEIBI, KOHYyCA. lq
42 Pemenne 3agaq mo Teme "OO0beM HAKJIOHHON TIPU3MEL» lq
43 Pemenne 3agad mo Teme "OO0bEM MUPaMHIEL.» lq
44 Pemenne 3aga4d mo Teme "OOBeM KOHYCa» lg
46 OO6beMm 11apa. lu
47 O0BeM MapoBOTro CErMEHTa, MAPOBOT0 CIIOS, CEKTOpa 14
48 [Tnomans cdepsr I
49 Pemenne 3a1a4 Ha KOMOMHAIINIO TeIL. lg
50 Kontponbehas padora o reme «O0beMBbI TEI» lu
51 lu

Pabora Haza omubOkamu. Mtoropoe ITOBTOPCHUC 110 TCOMCTPHHU. Brruncienre 00beMOB Tel




