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PA3JEJI I. INTAHUPYEMBIE PE3YJIbTATBI
OCBOEHMA YYEBHOI'O ITPEIMETA

CrangapT ycTaHaBJIMBAaeT TpeOOBaHWS K pe3yiabTaTaM OCBOCHHS OOYUYaIOIIMMUCS
OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI CPETHETO OOIIEro 00pa3oBaHMUs:

- JIMYHOCTHBIM, BKITFOYAIOIINM T'OTOBHOCTH M CIIOCOOHOCTH 00YJaIONINXCsl K CAMOPA3BUTHIO
U JUYHOCTHOMY CaMOOTIPECIICHUI0, C(HOPMHUPOBAHHOCTh WX MOTHBAIMH K OOYYCHHIO U
I[EJICHANIPABJICHHON IMMO3HABATEIBHON JEATEIbHOCTH, CHUCTEMBI 3HAUYMMBIX COIHMAIBHBIX U
MEXJIMYHOCTHBIX OTHOIICHHM, IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTPAYKAFOIINUX JIMYHOCTHBIC U
IPaXIAHCKHE TIO3UINH B JICATEIHHOCTH, aHTUKOPPYIITMOHHOE MUPOBO33PEHUE, TPAaBOCO3HAHNE,
IKOJIOTHYECKYIO KYJIBTYpPY, CIIOCOOHOCTH CTaBUTh II€TM M CTPOUTH JKU3HCHHBIC IIJIaHbI,
CIIOCOOHOCTh K OCO3HAHWIO POCCHHCKOW TPaKIAHCKOW HWICHTHYHOCTH B IOJIUKYJIBTYPHOM
COLINyME;

- METaNpeJIMETHBIM, BKJIFOUAOIUM OCBOCHHBIC 00yJaIONTUMUCS MEKITPEAMETHBIC IIOHATHUS
U YHHBEpCallbHbIC y4eOHBbIC JEHCTBHS (PEryJIATUBHBIC, MMO3HABATEIbHBIE, KOMMYHHKATHBHEIC),
CMOCOOHOCTh WX  WCIOJNb30BaHWSI B IO3HABATENBHOM WM COLUMAIBHOW  MPaKTHKE,
CaMOCTOSITEIEHOCTh B TUTAHUPOBAHHUU U OCYIICCTBICHUN Y4eOHOU NESTETLHOCTH M OpraHu3aluu
y4eOHOTO COTPYAHHYECTBA C TEJaroraMd W CBEPCTHUKAMH, CIIOCOOHOCTh K TIOCTPOCHHUIO
WHJMBHIYAIbHON  00pa3oBaTelbHONH  TPAGKTOpHH,  BIIAJICHHE  HaBbIKAaMHU  y4eOHO-
MCCIIEI0OBATENILCKO M, TPOCKTHON M CONUATBHOM JCATEIbHOCTH;

- TPEJMETHBIM, BKIIFOYAIOIIUM OCBOCHHBIC OOYUYaIONIMMHCS B XOJE M3YUEHHS y4eOHOTO
npeaMera yMeHwus, cnenuduyeckue s TaHHOW MPEIMETHON 00JacTH, BHIIBI ACATEIBHOCTH 110
MOJIydCHHUI0O HOBOTO 3HAHUS B paMKax ydYeOHOTrO TMpeaMeTa, ero NpeoOpa3oBaHUI0 |
NPUMEHEHHIO B  y4YEOHBIX, YYCOHO-TPOCKTHBIX U  COIMAJIbHO-NPOCKTHBIX CHTYalUsX,
(dbopMuUpoBaHHE HAYYHOTO THIIA MBIIUICHHUS, BJIAJICHUEC HAYYHON TEPMUHOJIOTHEH, KIFOYCBHIMU
MOHATUSAMH, METOJAMHU U IIPHEMaMHU.

JIMYHOCTHBIE PE3YJbTAThl OCBOCHHS OCHOBHOW 00pa30BaTENbHOM MPOTpaMMBbI JIOJDKHBI
OTpaxarb:

1) poccuiickyro TpaKIaHCKYIO MACHTUYHOCTh, TAaTPUOTHU3M, YBaXXKEHHE K CBOEMY HapoO.y,
YyBCTBAa OTBETCTBEHHOCTH mnepea PoauHoil, ropaocTu 3a cBo# kpaii, cBoro Pomuny, mpominoe u
HACTOsIII[eée MHOTOHAIIMOHAIBHOTO Hapoda Poccuu, yBakeHHE TOCYIApCTBEHHBIX CHUMBOJIOB
(rep0, dhmar, ruMH);

2) IpaKAaHCKYHO TIMO3UIUI0 KAaK AaKTUBHOI'O MW OTBCTCTBCHHOI'O YJICHA pOCCHfICKOFO



o011ecTBa, 0CO3HAIONIETO CBOU KOHCTUTYLIMOHHBIE TpaBa U 0053aHHOCTH, YBa)KAIOIIETO 3aKOH U
MPaBONOPSIOK,  OONAJalomero  YyBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAHHO
IMPUHUMAKOIICTO TPAAUIMUOHHBIC HAIIMOHAJIBHBIC W OGH.[C‘-ICJIOBC‘ICCKI/IG FYMaHUCTHYCCKHUC U
JIEeMOKPAaTUYEeCKHUE [IECHHOCTH;

3) rOTOBHOCTb K CiIykeHHI0 OTEUYECTBY, €ro 3alIUTE;

4) copMHPOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKH U 06HI€CTB€HHOI71 IIPaKTUKHW, OCHOBAHHOI'O Ha AHAJIOTC KYJIBTYpP, a4 TaKXKE
pa3nuyHbIX (popM OOIIECTBEHHOTO CO3HAHHWS, OCO3HAHHE CBOETO MECTa B MOJHKYJIBTYPHOM
MUpE;

5) chopMuUpPOBaHHOCTH OCHOB CaMOPA3BUTHUS U CAMOBOCIUTAHUS B COOTBETCTBUU C
0O0IIeYeIOBEUECKUMH IICHHOCTSIMH W HWJealaMd T'Pa)XIaHCKOro OOIIecTBa; TOTOBHOCTh U
CIOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKOM M OTBETCTBEHHOM JIESTEIHLHOCTH;

6) ToJlepaHTHOE CO3HAHWE U TMOBEACHHE B MOJUKYJIbTYPHOM MHpPE, TOTOBHOCTb U
CIIOCOOHOCTH BECTH Juajior ¢ JpyruMu JIroAbMH, 10CTUTaTb B HEM B3aUMOIIOHUMAHUA, HAXOJAUTh
O6HH/IG e U COTpyAHUYATh IJId UX JOCTHIKCHUA, CIIOCOOHOCTH IMPOTHUBOCTOATE HMACOJIOTHU
OKCTPEMH3MA, HAIMOHAJIN3Ma, KCeHO(1)06I/II/I, JAUCKpHUMHUHAOWKN 110 COUOHAJIBHBIM, PECIIMTMO3HBIM,
PacoBbIM, HAIIMOHAIBHBIM IIPU3HAKAM U JPYTUM HETaTHBHBIM COLIMATbHBIM SIBJICHUSIM;

7) HaBBIKM COTPYAHMYECTBA CO CBEPCTHUKAMH, IETHbMU MIIAJIIEr0 BO3pacTa, B3POCIbIMU B
00pa3zoBaTesIbHOM, OOIIECTBEHHO IMOJIE3HOH, yIeOHO-UCCIEeI0BATEILCKON, MTPOCKTHON U APYTUX
BHJIaX JESITEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHHWE U TOBEJCHHE Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX
IICHHOCTEH;

9) rOTOBHOCTH U CIOCOOHOCTH K OOpa30BaHMIO, B TOM 4YHCIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUU BCEM JKU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCIIEUTHON MpodeccnoHanbHOM U 00IIIECTBEHHON AeATeIbHOCTH;

10) »screTMyeckoe OTHOILIEHHE K MHUpPY, BKIIOYas OCTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHU;

11) mpunsaTHEe W pealu3alUI0 EHHOCTEH 3I0poBOro M Oe3omacHoro obpaza KHU3HHU,
MOTPeOHOCTH B (PU3UUECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATHIX CIIOPTUBHO-030POBUTEIHHON
NeSITeNbHOCThIO, HEMPHUITHE BPEAHBIX TPUBBIYEK: KYpPEeHHS, YINOTPEOJCHUS aKOTOJI,
HapPKOTHKOB;

12) ©OepexxHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3UYECKOMY H
TICUXOJIOTHYECKOMY 3JI0POBbIO, KAK COOCTBEHHOMY, TaK W JAPYIUX JIOJIeH, YMEHHE OKa3bIBaTh
MIEPBYIO MOMOIIIB;

13) oco3nanHsbI# BEIOOD Oymymiel npodeccuu U BOZMOKHOCTEH peaan3aiui cOOCTBEHHBIX



KU3HCHHBIX IIJJAHOB; OTHOUICHHE K MPO(EeCCHOHAILHON JAEATENIbHOCTH KaK BO3MOKHOCTH
ydaCTuss B PCHICHUW JIMYHBIX, O6H.[€CTB€HHBIX, roCyaapCTBCHHBIX, 06IJ_[CHaLII/IOHaJIBHBIX
npooem;

14) chopMHPOBAHHOCTH 3KOJIOTUYECKOTO MBILIUICHHS, TTOHUMAHUS BIUSHHUS COIMAJIBHO-
SKOHOMMUYECKUX IPOLIECCOB HA COCTOSHUE MPUPOJAHOM U COLMAIBHON Cpenbl; MpHoOpeTeHue
OTIbITA 3KOJIOTO-HAIIPABJIEHHOM 1€ TEIIbHOCTH;

15) oTBETCTBEHHOE OTHOLIEHHE K CO3/IaHUI0 CEMbM Ha OCHOBE OCO3HAHHOIO MPUHATHUS
LIEHHOCTEN CEMEUHOM KU3HH.

3. MeramnpenMeTHble pe3y/lbTaThl OCBOECHHS OCHOBHOW 00pa3oBaTENbHON MPOrpPaMMBbI
AOJIKHBI OTPaXaTh:

1) ymMeHHE CaMOCTOSITEILHO OIpPENesITh e JESTeNbHOCTH M COCTABJISITh IJIaHbI
NESITeIbHOCTH;  CaMOCTOSITEIbHO ~ OCYHIECTBJIATh, KOHTPOJIUPOBaTb U  KOPPEKTHUPOBATH
ACATCIIBHOCTD, MCII0JIB30BaTh BCEC BO3MOXKHBIC PECYPCHI IJId AOCTHXXCHUSA IMMOCTABJICHHBIX ueneﬁ
" pain3aluu IJIaHOB ACATCIbHOCTH, BI)I6I/IpaTI) YCIICHIHBIC CTPATCTUH B PA3JIMUYHBIX CUTYyallUAX;

2) yMeHue MpOAYKTUBHO OOLIATHCS U B3aWMOJIEHCTBOBAaTH B IIPOIIECCE COBMECTHOM
ACATCIIBHOCTH, YYWUTBIBATH IMO3WUIUU JPYIrUX YYACTHHUKOB JOCATCIBHOCTH, 3(1)(1)CKTI/IBHO
paspemiaTh KOH(IUKTHI,

3) BiajcHWE HaBBIKAMHM TI03HABATEIbHOW, Y4e€OHO-HCCIEAOBATEIBCKOM M TMPOEKTHOM
NEeSTeNbHOCTH, HaBBIKAMU  pa3pellieHusi MpolsieM; CrnocoOHOCTh UM TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOMCKY METOJIOB PEHICHMs MPAKTUYECKUX 3a/1ad, PUMEHEHUIO Pa3IMYHbIX
METO/I0B IO3HAHMS,

4) TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSATEIbHON HH(POPMAIMOHHO-TIO3HABATEIHbHOM
NeSITeIbHOCTH, BIIAJICHHE HaBBIKAMHM MOJy4eHHs HeoOXOoauMmol HH(OpMaluu Hu3 ciaoBapei
Pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX UH(POPMAIUHN, KPUTHUECKU
OIICHUBATh U UHTEPIIPETUPOBATH HH(DOPMALINIO, TTOJIYYAEMYIO U3 PAa3IMYHBIX HCTOYHUKOB;

5) yMeHHe UCIOJIb30BaTh CPEICTBA HH(POPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOT Ui
(manee - MKT) B pemieHMH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX U OPraHU3AIMOHHBIX 3a7a4 C
coOnroieHreM TpeboBaHU SPrOHOMUKH, TEXHUKH 0e301acHOCTH, TUTHEHBIL,
pecypcocOepexeHuns, IPaBOBBIX U 3THYECKUX HOPM, HOPM MH(POPMALIMOHHON 6€3011aCHOCTH;

6) yMeHMe OnpeAeNsATh Ha3HaueHHe U (YHKIUHU Pa3IMUHbIX COIIMAIbHBIX HHCTUTYTOB;

7) yMeHHME CaMOCTOATENbHO OIEHWBATh M NPUHUMATh pELICHUs, ONpeesSIoIne
CTpaTETHUIO MOBECHUS, C YIETOM I'PaKAaHCKUX U HPABCTBEHHBIX [IEHHOCTEH;

8) BiageHNE A3BIKOBBIMHM CPEICTBAMU - YMEHHUE SICHO, JIOTUYHO M TOYHO M3JIararb CBOIO
TOYKY 3PEHMSI, UCII0JIb30BATh aJCKBAaTHBIE 3bIKOBBIE CPECTBA,

9) BlaJICHUE HAaBBIKAMU I103HABaTEIbHOM pC(I)JIeKCI/II/I KaK OCO3HaHuA COBCPIIACMBIX



JEWCTBUI M MBICIIUTENBHBIX TMPOLIECCOB, UX PE3YIHTATOB M OCHOBAHUIA, T'PAHUI] CBOETO 3HAHUA U
HE3HAHMsI, HOBBIX TIO3HABATEJILHBIX 3a/1a4 U CPE/ICTB UX JOCTHKCHHUSL.

[IpenmeTtHbie pe3yabTaThl U3yYeHHS MpeAMETHON obnactu "Martemaruka u nHpopmaruka”
BKJTIOYAIOT MIPEMETHBIC PE3YJIbTAThl U3yYCHUS YUEOHBIX MPEIMETOB:

"Maremaruka" (BKJIOYas anreOpy M Hayajga MaTeMaTH4YEeCKOTO aHaln3a, T'€OMETPHIO)
(Oa30BBI ypOBEeHB) - TpeOOBaHHMA K IMPEIMETHBIM pE3yJbTaTaM OCBOCHHUsI 0a30BOTO Kypca
MaTEeMAaTUKH JIOJKHBI OTPAXKATh:

1) chopmMupoBaHHOCTH TIPEICTABICHUN O MAaTEMAaTHUKE KaK YacTH MUPOBOU KYIbTYPHI U O
MECTE€ MaTEeMaTHKH B COBPEMEHHOW IUBWIM3AIUH, O CIOCO0aX OMHMCAHUS Ha MAaTeMaTHUYeCKOM
SI3BIKE SIBJICHUI PEaNbHOTO MUPA;

2) copMUPOBAHHOCTH MPEACTABICHUNA O MAaTEMAaTUYECKUX TMOHATHUAX KaK O BaXKHEHIIMX
MaTeMaTHYECKUX MOJIEINSX, TIO3BOJISIONIUX OMUCHIBATh U M3ydaTh Pa3HBIE MPOIECCHI U SBJICHUS,
MOHUMaHHNE BO3MOYKHOCTH aKCHOMATHYECKOTO IMOCTPOSHUS MaTEMATHIECKUX TEOPHIA;

3) BrajieHUEe METOAAMHU JI0KA3aTelIbCTB M AITOPUTMOB PEIICHHS, YMEHHE MX TMPUMEHST,
MIPOBOJUTH JI0KA3aTeIbHbIE PACCYXKACHUS B X0JI€ PELICHUS 3aay;

4) BnaseHWe CTAaHAAPTHBIMH IMPHEMaMHU PEIICHHs PAlMOHAIBHBIX M HPPAHOHAIBHBIX,
MOKa3aTeIbHbIX, CTEMEHHBIX, TPUTOHOMETPUYECKHX YPaBHEHMH M HEPABEHCTB, HX CHUCTEM;
HCI0JIb30BAHNE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCJIE JJIs MIOMCKA MyTH peUIeHUs U
WUTIOCTPAINK pelIeHNs YPaBHEHUN U HEPABEHCTB;

5) chopMUPOBAaHHOCTh TPEICTABICHUNW 00 OCHOBHBIX TOHATHSX, HIEAX W METOJax
MaTeMaTH4eCKOrO aHAIN3a;

6) BiaseHuEe OCHOBHBIMHU MOHATUSAMHU O TUIOCKUX U MPOCTPAHCTBEHHBIX M€OMETPHUUYECKHUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C()OPMHPOBAHHOCTh YMEHHUS PACIIO3HABATh HA YEPTEKaX,
MOJENSAX M B pealbHOM MHpE TreoMeTphueckue (Urypbl; MpUMEHEHHE H3YYEHHBIX CBOMCTB
reoMerpuueckux ¢uryp u GopMyn UIs peuieHUs TEeOMETPUYECKHX 3aJady H 3a7ad ¢
MIPAKTUYECKUM COJCPKAHUEM;

7) cpOpMUPOBAHHOCTH TPEACTABICHUNH O TMpoleccax ©  SBICHUSX, HMEIOIIHNX
BEPOSITHOCTHBIA XapakTep, O CTAaTHCTUYECKUX 3aKOHOMEPHOCTSIX B peajbHOM Mupe, 00
OCHOBHBIX TOHSATHUSAX AJIEMEHTAPHOW TEOPUHM BEPOATHOCTEH; YMEHUN HAXOJIUTh W OIICHUBATH
BEPOSITHOCTH HACTYIJICHUS COOBITUN B MPOCTEHIINX MPAKTUYECKUX CUTYallUIX M OCHOBHBIC
XapaKTePUCTUKH CIy4ailHBIX BEJIUYUH;

8) BnasieHne HaBBIKAMH HCTIOIH30BAHMS TOTOBBIX KOMITBIOTEPHBIX MIPOTPAMM IPHU PELICHUH
3azay;

IIpeaMeTHbIe pe3yJbTAaThl OCBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOI NMporpamMmbl (0a30BblIid

YPOBEHb)



I[JISI YCIICIIHOTO  IMPOAOJIKCHUA 06pa303aH1/151 10 CIICOHUAJIBHOCTAM, CBA3aHHBIM C

MPUKIAAHBIM UCIIOJIb30BAHUEM MATCMATHUKU.

Maremaruka: anreOpa 1 Hadana MaTeMaTHUECKOTO aHaIN3a

DJIeMeHThI TeOPHH MHOKEeCTB 1 MATEeMaTH4eCKOH JIOTUKHU

CB0o6OAHO oOmepupoBaTh! MOHATHAMH: KOHEUYHOE MHOXKECTBO, OIEMEHT MHOKECTBa,
MIOJAMHOXKECTBO, IepeceyeHre, 00bEINHEHNE U Pa3HOCTb MHOYKECTB, YUCJIOBbIE MHOXKECTBA
Ha KOOPJAMHATHOM IIPSAMOM, OTPE30K, HHTEPBAJ, IOJIYUHTEPBAJ, IIPOMEKYTOK C BBIKOJIOTOU
TOYKOM, TpaduecKoe MpeCcTaBICHHe MHOKECTB Ha KOOPAMHATHOH IJIOCKOCTH;

3a/1aBaTh MHO’KECTBA NIEPEUYNCICHUEM U XapAKTEPUCTUUECKUM CBOMCTBOM;

ONIEPUPOBATh MOHATHIAMU: YTBEP)KJICHHUE, OTPULAHUE YTBEP>KICHHS, UCTUHHBIE U JIOKHBIC
YTBEPKICHMSI, IPUUMHA, CIEICTBUE, YACTHBIN ClTydail OOIIETo YTBEpKIACHUSI, KOHTPIPUMED;
MIPOBEPATH NPUHAICHKHOCTD JIEMEHTAa MHOXKECTBY;

HaxXOJUTh IlepeceyeHre U OObEIWHEHHWE MHOXECTB, B TOM YHCIE MPEICTaBICHHBIX
rpaduyecky Ha YMCIOBOM MPAMOI U Ha KOOPAMHATHOM MIIOCKOCTH;

IMPOBOAWUTE JOKA3aTCIIbHBIC PACCYKACHUA JJIA 000CHOBAHNS UCTHHHOCTH YTBep)K}IeHI/Iﬁ.

B nosceonesnou scuznu u npu uzyyeHuu opyeux npeomemos:

KCMOJIb30BAaTh YHCJIOBbIE MHOKECTBA HAa KOOPJIAWHATHOM NPSMOM M HAa KOOPJIAMHATHOM
IJIOCKOCTH JIJIs1 ONUCAaHUs PeabHBIX MPOIIECCOB U SIBJICHMUIA;

IPOBOAWUTE MJOKA3aTCIIBHBIC PACCYKIACHUA B CUTYyalHAX HOBCGHHGBHOP'I KHU3HHU, IIpH

pELIeHNH 3a]a4 U3 IPYTUX IpeIMETOB

Yucsa u BoIpakeHust

CB0OOIHO OTIepUpPOBaTH MOHATUSMU: HATypalbHOE YKCIO, MHOXKECTBO HATypalbHBIX YHCEI,
L[eJ0€ YHCJIO0, MHOXKECTBO LIEJBbIX YHCEN, OObIKHOBEHHas [po0Ob, AecATUYHas JpoOb,
CMEIIAaHHOE  YHUCJIO, pallOHAIbHOE  YHCJIO, MHOXECTBO  pallMOHAJBHBIX  YHCET,
UppalMOHAILHOE YHCIIO, KOPEHb CTENEHH 1N, JACHCTBUTENBHOE YHCIO, MHOMXECTBO
NEUCTBUTENBHBIX  YHCEN, TeOMETpHYecKas HWHTEpIpeTals HAaTypalbHbIX, LEJbIX,
palOHAaIbHBIX, IEHCTBUTEIBHBIX YHCET;

MOHUMAaTh M OOBACHATH PA3HUIy MEXAY MO3UIMOHHONW M HEMO3UIIMOHHOW CHCTeMaMu
3aIuCcH YHCell;

NEepCBOAUTL YHCJIa U3 OJIHOM CHCTEMBI 3alIHCH (CI/ICTGMLI CLII/ICJ'ICHI/IH) B APYT'YIO;

! 3neck u manee: 3HATh onpeieeHKe IOHATHS, 3HATH M yMETh 0O0CHOBBIBATH CBOMCTBA(IPU3HAKM, ECIIM OHU ECTh)
MOHSATHUS, XapaKTEPU30BATh CBSI3H C APYTUMHU MOHSITHSIMH, TIPECTABIISS OTHO MOHATUE KAK YacTh IETIOCTHOrO
KOMM/eKca, MCNO/b30BaTb NOHATME M ero CBOMCTBA NPU NPOBEAEHMM PaCcCyKAeHWIN, lOKa3aTeNbCTB, peweHnn
3ajau.



JOKa3blBaTh M HCIIOJIb30BATh IPU3HAKU JEJIMMOCTH CYMMbl U IPOU3BEJIEHUS IIPU
BBIIIOJIHEHUH BBIYMCIIEHUH U pELICHNN 3a/1ay;

BBIIIOJIHATH OKPYIJIEHHE PallMOHATIbHBIX U HPPALMOHAIIBHBIX YHCEN C 33JaHHON TOYHOCTBIO;
CpaBHUBATh JICHCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCO0aMU;

yIIOPAI0YMBATh YHCIIa, 3alMCAHHbIE B BUAE OOBIKHOBEHHOW M JECATUYHOHN IpoOwu, dmcia,
3allMCaHHbIE C HCIIOJIb30BAaHHEM apU(PMETHYECKOTO KBAJIPaTHOTO KOPHs, KOpPHEW CTENeHU
OoubIie 2;

Haxoautb HOJl u HOK pa3HbiMu ciocob6aMu U UCNOIb30BaTh UX MPU PELICHUH 3a/1a4;
BBITNIOJIHATh BBIUMCIEHHUS] M NpeoOpa3oBaHUS BBIPAXKEHUH, COAEPXKALIUX JEHCTBUTENIbHbIE
4yclia, B TOM YHCJe KOPHU HaTypajibHBIX CTEIIEHEH;

BBINIOJIHATh ~ CTaHAAPTHBIE  TOXKIECTBEHHbIE IMPEe0Opa3oBaHUs  TPUTOHOMETPUUYECKUX,

JIOTapU(PMHUUECKUX, CTEIIEHHBIX, UPPAllMOHAIBHBIX BHIPAKEHUI.

B nosceonesnou scusnu u npu uzyyeHuu Opyeux npeomemos:

BBITIOJIHATH U OOBACHATH CPAaBHEHHUE PE3Y/IbTaTOB BHIYMCICHUHN MPU PEIIEHUH MPAKTUYECKUX
3a/1a4, B TOM 4KCie MPUOIMKEHHBIX BBIUUCICHUM, UCTIOJIb3YsI pa3Hble CocoObl CPAaBHEHUI;
3alUChIBaTh, CpPAaBHUBATh, OKPYIVIATh YHCIOBBIE JIAHHBIE pPEAIBHBIX BEJIWYHMH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHU;

COCTaBJIATE W OLCHHMBATH pPa3HbIMU croco0aMy  YHCIIOBBIE BBIpAXKCHUA IIpHU PCIICHHUU

MPaKTUYECKUX 3a7a4 U 3a7a4 U3 IPYrux y4eOHBIX MPEeIMETOB

YpaBHeHUs] 1 HEPABEHCTBA

CB0OOIHO OTneprpOBaTh NOHATUSMU: YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC YPAaBHEHUS U
HEpaBEHCTBa, ypaBHEHUE, SBIIAIOIIECECS CIEJICTBUEM JIPYrOro ypaBHEHUS, YpaBHEHHS,
PaBHOCHJIbHBIE Ha MHOKECTBE, PAaBHOCHJIbHBIE ITPEOOPa30BaHUs ypaBHEHUM;

pelath pa3Hble BHUJIBI YpaBHEHUIH W HEPaBEHCTB U UX CHCTEM, B TOM 4YHCIIE€ HEKOTOpHIE
ypaBHeHus 3-i u 4-ii cTeneHei, JpoOHO-pallMOHATIbHBIE U UPPAIIMOHATbHBIE;

OBJIaJIETh OCHOBHBIMU THIIAMHU TIOKA3aTENIbHBIX, JIOTApU(IMUUYECKHX, HPPALUOHATIBHBIX,
CTETICHHBIX YPAaBHEHUN U HEPABEHCTB U CTAHJIAPTHBIMHU METOJaMU MX PELICHUIN 1 MPUMEHSTh
WX [IPU pEUICHUH 3a/1aY;

MIPUMEHATH Teopemy be3y k pelieHnio ypaBHeHHI;

MIPUMEHATH Teopemy Buera i perieHnss HEKOTOPbIX YpaBHEHUM CTENEHU BhIIIE BTOPOA;
MOHUMATh CMBICI TEOPEM O PaBHOCWIBHBIX U HEPaBHOCUIBHBIX TMPe0oOpa30BaHUAX
YpaBHEHUH U YMETh UX JJOKa3bIBaTh;

BIIAJIETh METOJIaMH PEIICHUs YpaBHEHHUI, HEPABEHCTB U UX CHUCTEM, YMEThb BHIOMpATh METO]I

peuICHuA U 000CHOBBIBATH CBOI BBI60p;



HCI0JIb30BATh METOJI HHTEPBAJIOB JJIsl PELIEHUS HEPAaBEHCTB, B TOM YHCJIE JpPOOHO-
paLMOHAIBHBIX U BKJIIOYAIOLIUX B c€0s1 MPPALMOHATIbHBIE BHIPAYKEHUS;

pemaTh anreOpanvecKue YypaBHEHUS W HEPABEHCTBA M HMX CHCTEMBI C IapamMeTpaMu
anreOpandeckuM U Tpa@uuecKiuM METOJaMU;

BJIQJIETh Pa3HbIMHM METO/IaMU JI0KA3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh MHOXECTBA Ha IUIOCKOCTH, 33/1aBacMble YpPaBHEHUSMH, HEPABEHCTBAMH M HX
CUCTEMAaMU;

CBOOOJHO MCHOJb30BaTh TOKJECTBEHHbIE NPeoOpa3oBaHMs IPH PEIICHUH YpPaBHEHHM U

CUCTEM ypaBHEHUI

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

COCTaBJIATh U pELIaTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI NpPU pEIICHUM 3a7ad JIPYTuX
y4eOHBIX MPEIMETOB;

BBITIOJIHATH OLIEHKY IMPaBAOINOA0OMS pe3yabTaTOB, MOJy4aeMbIX MPU PEUICHUH Pa3IU4HbIX
YpaBHEHU, HEPABEHCTB U UX CUCTEM IPU PEUICHUU 3a/1a4 IPYTUX y4EOHBIX MIPEIMETOB;
COCTaBIIAITh W peIIaTh YpaBHEHUS M HEPABEHCTBA C IapaMeTpaMM MpU PEIIeHUU 3a/ad
JPYrux y4eOHBIX MPEIMETOB;

COCTaBJIATh YpPaBHEHHE, HEPABEHCTBO MJIM MX CHUCTEMY, OIMCHIBAIOIINE PEATBHYIO CUTYALUIO
WIN NIPUKIIAJHYIO 33Ja4y, HHTEPIPETUPOBATh MOJYyYEHHBIE PE3YIIbTaThI;

HCIIOJIb30BaTh MPOrPaMMHBIE CPEACTBA MPHU PEUICHUH OTAENbHBIX KIACCOB YpaBHEHHUH U

HCPABCHCTB

D yHKUUHA

BJ'IaI[eTB IHOHATUAMHU: 3aBHCUMOCTb BCJIIMYHH, (bYHKHI/ISI, APTYMCHT M 3HA4YCHUC (byHKI_II/II/I,

o0nacTh ompeseNieHuss ¥ MHOKECTBO 3HaueHUM (yHKIUHU, rpaduK 3aBUCUMOCTH, Tpaduk
GbyHKIMKM, HYId (QYHKUWW, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, BO3PACTAaHUE HA YHCIOBOM
MIPOMEXKYTKE, YObIBaHHE HA YMCIOBOM MPOMEKYTKE, HAUOOJbIIee U HAaUMEHbIIIee 3HaYCHHE
(GYHKIMH Ha YUCIOBOM MPOMEKYTKE, epruoandeckas GQyHKIUS, IEPUOJ, YeTHAsI U HeUeTHas

(I)YHKI_[I/II/I; YMETBb [IPUMCHATDH OTU MOHATHS IIPU PCUICHUHA 3aa4;

BJIaJCTh IMOHATHUEM CTCIICHHAs q)YHKI_II/ISI; CTpOUTH €€ rpa(bI/IK U YMCTb IIPUMCHATH CBOMCTBaA

CTeNeHHON (YHKIMH MPH pEeIIeHUH 3a/1ay;

BJIaJCTh IOHATHUAMHK II0Ka3aTCJIbHaA Q)YHKHI/IH, OKCIIOHCHTA;, CTPOUTH HX Fpaq)I/II(I/I H YMCTb

MIPUMEHSATH CBOMCTBA MOKa3aTeabHON (PYHKIIMU MIPU PELICHUHN 3a7ay;

BJIQJIETh TOHATHEM Jorapupmuueckass (QYHKIUSA; CTPOUTh ee rpaduk U yMeThb NPUMEHSThH

cBO¥icTBa Jlorapu(MUUecKoi PyHKIMH MTPH PELLICHUHN 3a71ay;



BJIQJICTh MOHATUSAMH TPUTOHOMETPUYECKHUE (PYHKIIMH, CTPOUTH UX TPApHUKH U YMETh MPHUMEHATH
CBOMCTBA TPUTOHOMETPHUECKUX (DYHKIUN IPU PEIICHUH 33/1a4;

BJIQJICTh MOHATHEM OOpaTHast (PyHKIHS; IPUMEHSATh 3TO MOHATHE MPH PEILICHUHU 3a71ay;

OPUMEHSATh TPU  PEHIeHWH 337ad  CBOMCTBa  (DYHKIMIA: YETHOCTb, MEPUOJUYHOCTD,
OTPaHUYEHHOCTb;

MPUMEHSTH MIPH PELICHUHN 33J1a4 peoOpazoBaHust TpaduKoB (yHKIIHIA;

BJIQJETh IOHATHSMH YHCIIOBas IMOCIEIO0BATEIbHOCTh, apU(pMETHUEcCKass U TIeoMeTpUuecKas
IIPOrpeccusi;

MPUMEHATHh MpPU PEIICHUHU 3a]lad CBOWCTBA U NMPU3HAKU apu(PMETUUYECKOW U TeOMETPHUECKOM
IIPOTPECCUIL.

B nosceonesnotii socuznu u npu uzyuenuu Opyeux yueoHvix npeomemos:

— ompeaensTh NO rpapukaM M HCIOJIb30BaTh JUIsl pEUICHHs] MPUKIAIHBIX 3a]lad CBOWCTBA
peabHBIX TPOIECCOB U 3aBUCHUMOCTeH (HauOoiblive U HaUMMEHbIIHME 3HaueHus,
MPOMEXYTKA BO3pacTaHusi M yObIBaHUS (YHKIUH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA,
aCUMIMTOTHI, TOUKH Mepernda, nepuo u T.11.);

— UMHTEpPHPETHPOBATH CBOKWCTBA B KOHTEKCTE KOHKPETHOM MTPAKTUYECKOW CUTYAIUH;.

omnpenenaTs Mo rpadukaM MpPOCTEHIINE XapaKTePUCTUKU IMEPHOAMUYECKHX IPOLECCOB B

OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAAHOCBSI3H | JIp. (aMILTUTY/1a, IEPUOJ U T.11.)

DJIEeMEHTBI MAaTEMATHYECKOI0 aHAIU32

Brnaners nonsitueM 6ecKOHEYHO yObIBaIOLIasi FEOMETPHUECKasi IPOrpecchus U yMeTh IPUMEHSATh
€ro IIPH PELICHUH 3a1a4;

IIPUMEHSTH JUIsl PELICHU 3a1a4 TEOPUIO TIPEIEIIOB;

BIAQJeTh  MOHATHAMHM  OECKOHEYHO  OoJyibliM€ W OECKOHEYHO  Majble  YUCIIOBBIE
[IOCJIEI0OBATEIbHOCTY U yYMETh CPAaBHUBAThb OECKOHEYHO OojbliMe M OECKOHEYHO Mallble
IIOCJIEOBATEIBbHOCTH;

BJIQJIeTh MOHATUAMU: IPOU3BOIHASA (DYHKLIMHU B TOUKE, IPOU3BOHAS (DYHKIIMH;

—  BBIYUCIIATH IPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIMI U UX KOMOUHAIMT;

— HcciefoBaTh GYHKIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI;

— CTpOUTbH I'padMKU ¥ MPUMEHATH K PEIIEHUIO 33/1a4, B TOM YHUCIIE C TapaMeTpOM;

— BIIQJIeTh NIOHATHEM KacaTeslbHas K rpaduky QyHKLIUU U YMETh IPUMEHATh €ro IpU pelieHnn
3az1a4;

— BIIQJIeTh MOHATHSIMHU IepBOOOpa3Has PyHKIMS, OTIPE/IEIEHHBIA HHTErpa;

— mpuMeHsTh TeopeMy HbroTrona—JIeiiOHuIa 1 ee cieAcTBUs s pelIeHUs 3ajay.

B noeceonesrotl sxcuznu u npu uzyueHuu opyaux y4eOHvix npeomemos:



— pemarh TPHUKIATHBIC 3aJa4d W3 OHWONOTUH, (PU3UKHA, XUMHUH, SKOHOMUKH U JIPYTUX
MPEAMETOB, CBSI3aHHBIE C UCCIICAOBAHUEM XapaKTEPUCTUK MPOIECCOB;
WHTEPIPETUPOBATH MOITYUCHHBIC PE3YJIbTAThHI
KoMOuHaTopuka, BepoSITHOCTb M CTATHCTHKA, JIOTHUKA U Teopus rpados
OrnepupoBaTh OCHOBHBIMHU OINHCATEIIbHBIMU XapaKTEPUCTUKAMU YHCIOBOTO Habopa, MOHSITHEM
reHepalibHasi COBOKYITHOCTh U BEIOOPKOU U3 HEE;
— ONEepUpOBaTh TMOHATHUAMM: YACTOTA M BEPOSATHOCTh COOBITHS, CyMMa W IIPOU3BEIICHUE
BEPOSATHOCTEH, BEIUMCIISITH BEPOSITHOCTH COOBITHI Ha OCHOBE TOJICYETA YHUCIIA UCXOJIOB;
— BIAJCTh OCHOBHBIMHU TMOHSATHUAMH KOMOWHATOPUKH U YMETh UX MPHUMEHSTH MPU PEUICHUU
3azay;
— WMETh MpeACTaBIeHUE 00 OCHOBAX TEOPHH BEPOSATHOCTEH;
— WMETh TPEJCTaBIEHWE O JTUCKPETHBIX M HENPEPHIBHBIX CIYYalHBIX BEJIMYMHAX U
pacrpeeneHusX, 0 He3aBUCUMOCTH CITyJailHbIX BEJTUYUH;
— UWMETh MPEACTABJICHUE O MATEMAaTUUECKOM OXKHUJIAHUH U TUCTICPCUH CITYyYaHBIX BETUYHH;
— WMETh MIPEACTABICHUE O COBMECTHBIX PACIIPEACIICHUSIX CITyJailHbIX BEIMYNH;
— TIOHUMATh CyTh 3aKOHA OOJIBIITUX YHCET U BRLIOOPOYHOTO METOa U3MEPEHUS BEPOSITHOCTEH;
— WMETh TMPEACTaBICHHE O HOPMAJbHOM pacOpelelieHud M MpUMepax HOPMAaJIbHO
pacnpeeieHHbIX CIy4allHbIX BEJIHYNH;
— HMETb MPE/CTaBICHUE O KOPPENIALNN CITy4aliHbIX BEJIHYKH.
B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:
—  BBIYUCIISITH WM OLIEHUBATh BEPOSITHOCTU COOBITUI B pealibHOM KU3HU;
BBIOMPATH METOIbI MOAXOISIIETO MPEACTABICHUS U 00paOOTKH TaHHBIX
TekcToBBIC 3a1a4H
— Pemarte pa3ubie 3a/1auy NOBBIIEHHON TPYIHOCTH;
— aHaNM3MpOBaTh YCIOBHE 3a/layd, BBIOMPATh ONTHUMAIIBHBIM METOJ| peUIeHHs 3ajaud,
paccMmatpuBas pa3jNdHbIe METObI;
— CTPOUTH MOJEIb PELICHUs 33aJaui, MPOBOJAUTH OKA3aTEIbHbBIE PACCYKICHUS MPU PEIICHUU
3a/1a4u;
— pemarb 3amaud, TpeOyrome mnepebopa BapUaHTOB, TMPOBEPKU YCIOBHIA, BbIOOpa
ONTUMAJIBHOTO PE3yJIbTaTa;
— AHAJIM3UPOBATh U MHTEPHPETUPOBATH MOJIYUYCHHBIE PELICHUS B KOHTEKCTE YCIIOBHS 3a/layH,
BBIOMPATH PEIICHHS, He IPOTUBOPEYAIIUE KOHTEKCTY;
— TMepeBOAWTHh TPU pEIICeHWU 3aJa4yd WHGOPMAIMI0 W3 OJHON (HOPMBI 3aMUCH B JIPYTYIO,

HCIIOJIb3Y: IpU HCO6XOI[I/IMOCTI/I CXCMBEI, TaGJ’II/ILU:I, l“pa(I)I/IKI/I, AuarpaMMbl.
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B noeceonesnoii scusnu u npu uzyuenuu Opyeux npeomemos:
peuaTh NpaKTUYECKUE 3a1a4U U 3a1a4U U3 JPYIUX [IPEIMETOB
HcTopust M MeTOAbl B MATEMATHKH
Nmets npencraBieHre 0 BKIAE BbIIAOIMXCSA MATEMATUKOB B PA3BUTUU HAYKHU:

— IIOHUMATh POJIb MATEMATUKHU B pa3BuThu Poccuy;
— MHCHOJIb30BaThb OCHOBHBIE METOJbI J0KA3aTEIbCTBA, IPOBOJUTH JIOKA3aTEIbCTBA U

BBINIOJIHATH OIPOBEPKEHUS;

— IIPUMEHATH OCHOBHBIE METO/IbI PELICHUSI MAaTEMAaTUYECKUX 3a/1a4;
— Ha OCHOBE MAaTEMaTHMYECKUX 3aKOHOMEPHOCTEH B IPHUPOJE XAPAKTEPHU30BaThb KPacoTy U

COBEPUICHCTBO OKPYKAIOILEr0 MUPa U NPOU3BEACHUN UCKYCCTBA;

— NPUMEHATh IPOCTEHUIINE IPOrPAMMHBIE CPEICTBA M JJIEKTPOHHOKOMMYHHUKALIHOHHBIE

CUCTEMBI IIPH PELIEHUU MaTEMaTUYECKUX 3a/1a4;

— TOJIB30BATHCS MPUKIAJHBIMU MTPOrpaMMaMy U ITPOTpaMMaMH CHUMBOJIBHBIX BBIYHCICHUN

VIS CCIIeIOBAaHUSI MAaTEMATUYECKUX OOBEKTOB.

Maremartunka: reoMeTpus
I'eomerpus

— Bnmagerp reoMeTrpHyYecKMMHM NOHATHAMHM IIPM  PEUICHMM 3aJad M NPOBEACHUU
MaTEMaTUYECKUX PaCCyXICHUM;

— CaMoCTOSTENbHO (POPMYIHUPOBATH ONPEAETICHUS TI'EOMETPUYECKUX (QUIyp, BBIIBUTATh
TUIOTE3bl O HOBBIX CBOWCTBAX M NMpHU3HAKaX IeOMETPUUECKUX (UI'Yp U 0OOCHOBBIBATH WU
oInpoBepraTh Ux, 00001IaTh WIN KOHKPETU3HPOBATh PE3yJbTaThl HA HOBBIX Kiaccax (uryp,
IIPOBOJIUTH B HECJIOKHBIX CIy4asX KJIACCU(PUKALMIO QUTYp 110 Pa3IMYHBIM OCHOBAHUSAM;

— HCCIIeZIOBAaTh YEpPTEXHU, BKIIOYAas KOMOMHALMMU (Uryp, U3BIEKaTh, MHTEPIPETUPOBATH U
peoOpa30BbIBaTh HH(OPMALIHIO, IPECTABICHHYIO Ha YepTexax;

— pewiarb 3aJa4d F€OMETPUUYECKOTO COACpKaHMs, B TOM YHUCIIE B CUTYyallUsX, KOIAa aJITOPUTM
pelleHus] He CIelyeT SBHO M3 YCJIOBHSA, BBINOJHATh HEOOXOAMMBIE Ui PELICHMs 3a/ladyu
JIOTIOJIHUTENbHBIE TIOCTPOEHUS, UCCIE0BATh BO3MOKHOCTh IPUMEHEHUSI TeOpeM U (opmyi
JUIs PELLICHUs 3a/1a4;

— yMmeTh (GOpMYIHPOBATh U I0Ka3bIBATh T€OMETPUUECKHUE YTBEPKICHUS;

— BIAJCTb MOHATUAMU CTEPEOMETPUH: NIPU3MA, NTapajlIeICIUIIe ], TUPAMHUIA, TETPadIp;

— HMeTh TMpeJCTaBlIeHUs 00 aKCHOMax CTEpEeOMETPUM U CIEICTBUSAX M3 HHMX M YMETh
MPUMEHATH UX MPU PELIEHUH 33/1a4;

— YMETb CTPOUTbH CEUECHHs] MHOTOIPAaHHUKOB C KCIIOJIB30BAHMEM PaA3JIMYHBIX METOJOB, B TOM

YHCIIE U METOHA CIEOB;
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MMETh IIPEACTABICHUE O CKPELIMBAKOUIMXCA IPSIMBIX B IPOCTPAHCTBE U YMETh HAXOIUTh
YTOJI ¥ pacCTOSIHUE MEKy HUMU;

IIPUMEHATh TEOPEMBI O MAPAJUICIBHOCTU IPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE IpHU
pelieHuu 3a1ay;

YMETh MPUMEHSTH NapajlIeIbHOE IPOSKTHPOBAHNE [T U300paskeHust GUTyp;

YMETh IPUMEHSATH NEPIECHIUKYIIPHOCTH IPSIMOM U INIOCKOCTH IIPY PELICHUY 3a/1a4;

BJIAJIETh NOHATUAMHU OPTOTOHAIBHOE IIPOCKTUPOBAHME, HAKIIOHHBIE U UX IPOCKLUHU, YMETh
IIPUMEHATH TEOPEMY O TPEX NEPHEHANKYIIAPAX MPHU PELICHUH 33]1a4;

BIIIETh MOHATUSAMU PACCTOSIHUE MEXKIY (pUrypamu B MPOCTPAHCTBE, OOLIUI HEPIIEHIUKYIISIP
JIBYX CKPELMBAIOIINXCS MPSAMBIX U YMETh IPUMEHSATh UX MIPH PEIICHUH 3a/a4;

BJIAJIETh TOHATHEM YOl MEXIy NPSIMOM M IUIOCKOCTBIO M YMETh NPHUMEHATH €ro IpHU
peuieHnu 3a1ay;

BJIAJIETh TOHATHUAMH ABYTPaHHBIM YIOJI, YroJd MEXAY IJIOCKOCTSMH, NEPIECHINKYISPHBIE
IIJIOCKOCTH M YMETh ITPUMEHATh X IIPU PELICHUH 33]1a4;

BJIAJIETh NMOHATHAMH IpU3Ma, NapaJUIeenune] U MPUMEHATh CBONCTBA MapalIesIeIIHIIeIa
IIpY PELICHNH 3a/1a4;

BJIQZICTh IOHATHEM IPSAMOYIOJIBHBIN IapaJICNICIUINIE], U NPUMEHATH €ro IpU pPEUICHUH
3az1a4;

BJIQJICTh MOHATHUAMH NTUPAMHUJA, BUJbI TUPAMUJ, JIEMEHTBI TPaBUIBHON TUPAMUIBI U YMETh
IIPUMEHSATh UX MPU PEIICHUH 3a/a4;

HMETh IPEJCTABIICHUE O TeopeMe Diiepa,IPaBUIbHbIX MHOIOIPAaHHUKAX;

BJIQJCTh ITOHATHEM ILIOLIAJNA MOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh IPUMEHATH €r0 IIPH
PEILIECHNH 3a/1a4;

BJIAJIeTh NMOHATUAMU TeNa BpalleHus (LMIMHIP, KOHYC, Wap u cdepa), UX CeYeHUs U yMeTb
IIPUMEHSATH UX IPU PELIEHUY 3a1a4;

BJIAJCTh IOHATUSAMM KacaTEJIbHbIE IPSAMBIE U IIJIOCKOCTH M YMETh INPUMEHATH H3IPH
pELIEHNH 3a]1a4;

UMETh NPEACTaBICHUS O BIMCAHHBIX M ONHUCAHHBIX Cepax U yMeTb HNPUMEHATh MX IpU
pelIeHuu 3a1ay;

BJIaJIeTh MOHATUSAMH 00beM, 00BEMbI MHOTOI'PAaHHHUKOB, T€J BPALIEHUS U MPUMEHATh UX MPU
pelIeHuu 3a1ay;

MMETh NIPEJICTaBICHNUE O pa3BePTKE LWINH/PA U KOHYCA, IUIOMAN IOBEPXHOCTH LIUIMHPA U
KOHYCa, YMETb IPUMEHSTh UX MPU PELIEHUU 33/1a4;

HUMCTBh NIPCACTABIICHUC O TIIOIIa A C(I)Cpbl " YMCTb IIPUMCHATD €ro MpU pCHICHUH 3a1aY,
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— yMeTh peuarhb 3aJa4i Ha KOMOWHAIIMY MHOTOTPAaHHUKOB U T€J BpaILlCHUS;

— HMEeTh MPEJACTaBJICHUE O MOA0OMH B MPOCTPAHCTBE M YMETh pelIaTh 3a/1aud Ha OTHOLICHUE
00BEMOB | IUIOMIAICH MOBEPXHOCTEN MOAOOHBIX (HUTYD.

B noeceonesnoii scusnu u npu uzyuenuu Opyeux npeomemos:

COCTaBJIATH C MCIIOJIb30BAHUEM CBOMCTB I€OMETPHUECKUX (DUTYp MaTeMaTUYECKHE MOJIEIH
IUISL pelICHUs 33/1a4 MMPAKTHYECKOTO XapaKTepa M 3a/1a4 U3 CMEKHBIX JUCLUUIUIAH, UCCIIE0BATh
MOJTyYCHHBIE MOJICIIA U HHTEPIIPETUPOBATH PE3YIbTAT

BekTopbl 1 koopauHaThl B mpocTpancrse (11 kmacc)

— Brnazgets MOHATHSIMH BEKTOPBI M KX KOOPIMHATHI,

— yYMETh BHINOJHATH OTIEpaIH Ha/l BEKTOPAMH;

— HCHOJH30BaTh CKAIAPHOE MPOU3BE/ICHHE BEKTOPOB IPH PEIICHUH 3a71ay;

— TPHUMEHATh YpaBHEHHE IUIOCKOCTH, (HOPMYITY PpacCTOSHHUS MEXAYy TOYKAMH, ypaBHEHHE
cdepsl pu peIICHUN 3a1a4;

— TPHUMEHSATH BEKTOPHI K METOJ KOOPAWHAT B MPOCTPAHCTBE MPH PEIICHUH 33734
Hcropusi m MeTOABI B reoMeTpUH

— HWwmets npencTaBiieHne 0 BKIIAJIE BBIIAIOIINXCS MAaTEMATHKOB B Pa3BUTHE HAYKH;

MIOHUMAaTh POJIb MaTEMAaTUKU B pa3BuTuu Poccuu;

— Hcnonb3oBaTh OCHOBHBIE METO/BI JOKA3aTEIbCTBA, IIPOBOAUTH JOKA3aTEIbCTBO M BBITOJIHSIThH
OIIPOBEPIKEHUE;

— IIPUMEHSTh OCHOBHBIE METO/IbI PELIEHUS] MaTEMAaTHUECKUX 3a/1ay;

— Ha OCHOBE MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE XapaKTepHU30BaTb KpacoTy MU
COBEpPLIEHCTBO OKPY’KAIOIIEro MUPA U MPOU3BEICHUN UCKYCCTBA,

— IPUMEHATh MPOCTEHIINe MPOrpaMMHBIE CPEACTBA U EKTPOHHO-KOMMYHUKALIMOHHbIE
CHCTEMBI IIPH PEIIEHUH MaTeMaTH4eCKuX 3a/1a4;
MI0JIb30BaThCs MPUKIAIHBIMU IPOrpaMMaMH U MPOrpaMMaMH CUMBOJIBHBIX BBIUMCICHUH U1

HCCIICA0OBAHUA MAaTEMATHYCCKHUX 00BEKTOB
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PA3JEJI Il. COAEP KAHUE YYEBHOI'O ITPEMETA

YIJIYBJEHHBIA YPOBEHDb
AJireOpa ¥ HayYaJIa aHAJIU3A

[ToBTOpenue. Pemienue 3amau ¢ MCMONB30BAHUEM CBOMCTB YMCEN M CHUCTEM CUUCIICHUS,
JETUMOCTH, AOJIEd W 4acTel, MPOLIEHTOB, MOJyJIe yucen. Pemienue 3a1a4y ¢ MCIOIb30BaHUEM
CBOWCTB CTENEHEW MW KOPHEW, MHOTOWICHOB, MpPeoOpa30BaHUl MHOTOWICHOB M JIPOOHO-
palMoHAIBHBIX BhIpaKeHMM. Pellienne 3a1a4 ¢ UCroapb30BaHUEeM IpayCHOM Mepsl yrita. Moaynb
YHUCJia U €ro CBOMCTBA. PernieHue 3a1ay Ha IBMKEHUE U COBMECTHYIO PabOTy, CMECH M CIUIaBbI C
TTOMOTIIBIO JIMHEHHBIX, KBaIPATHBIX U JPOOHO-PAIIMOHATILHBIX YPaBHEHUHN U UX cucTteM. Pemienue
3a/1ad C TIOMOIIBIO YHWCJIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJIHOM IEPEMEHHOH, ¢
MPUMEHEHHEM H300pakKeHUsI YHCIIOBBIX TMPOMEXYTKOB. PelmieHune 3agad ¢ HCMOJb30BaHUEM

YUCIOBBIX (GYHKIMH M uX rpaduxoB. lcnonbp3zoBaHue CBOWCTB U TpaMKOB JMHEWHBIX H

KBaJIpaTUUHBIX (PyHKUUN, 0OpaTHOW MPOMOPIHOHANBHOCTH U (PyHKIUU Y = \/; . I'paduueckoe

pellleHre ypaBHEHW MW HepaBeHCTB. Vcmonbp3oBaHue omnepanuii HaJg MHOXKECTBAMU U
BBICKa3bIBaHUSAMU. VCIosIb30BaHNE HEPABEHCTB M CUCTEM HEPAaBEHCTB C OJHOW MEPEMEHHOM,
YHUCJIOBBIX TPOMEKYTKOB, UX OOBEIUHEHUN U TepecedeHnil. [IpumMenenue mpu pemeHun 3aaad
CBOWCTB apU(METHUUECKOW ¥ TEOMETPUUYECKOW MPOTPECCHH, CYMMHPOBAHHUsS OCECKOHEUYHOU
CXOJIAIICICS T€OMETPUUECKON TPOTrPECCUH.

MHoxecTBa (YUCTIOBBIE, TEOMETPHUYECKUX (uryp). XapaKTepUCTUUECKOE CBOMCTBO,
AJIEMEHT MHOXKECTBa, IIyCTOe, KOHEYHOEe, OeckoHeuHoe MHOkecTBO. CrnocoObl 3amaHusd
MHOecTB [logmHoxkecTBO. OTHOIIECHUS MPUHAICKHOCTH, BKIIOUYEHUS, paBeHCTBa. Onepanuu
Hag MHoxecTBamMu. Kpyru DOiinepa. Koneunsle W OecKOHEUHBIE, CYETHbIE M HECUETHbBIC
MHO>KECTBA.

HctunHble ¥ JI0KHBIE BBICKA3bIBaHUS, ONEpalMM HaJ BBICKA3bIBAaHUSAMH. Aneedpa
gvickazvieanuii’. CBSI3b  BBHICKA3BIBAHMN C MHOXKECTBaMU. KBAaHTOpHI CyIIeCTBOBAHUS U
BCEOOIIHOCTH.

3akoHbl JOTHUKU. OcHo@uble Jocuveckue npasunda. PelleHne IOTHYecKuX 3a7auc
WCIIOJIb30BAHUEM KPYTOB DUJIEPA, OCHOBHBIX JI02UHECKUX NPABUL.

YmozakmtoueHus. OOOCHOBaHUS U J0OKa3aTeNbCTBO B MaTeMaTWke. TeopeMbl. Buisl
MaTeMaTU4YeCKUX YTBEPKICHUH. Buodwvr ookazamenvcms. Mamemamuueckas uHOYKYUS.
Ymeepoicoenusn: obpamnoe OanHOMY, NPOMUBONONONCHOE, 00OPAMHOE NPOMUBONOTIONCHOMY

()aHHOMy. HpI/ISHaK u CBOﬁCTBO, HeO6XOI[I/IMBIe " DOCTAaTOYHBIC YCIIOBUA.

2 KprI/IBOM B TCKCTC BBIJCIICH MaTCpHrall, KOTOpLIﬁ MOJAJICIKUT U3YUCHUIO Ha 06azoBOM YPOBHE, HO HC BKIIFOYACTCA B
TpG6OBaHI/IH K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.
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Ocnognass meopema apugpmemuxu. Ocmamxku u cpasuenus. Anreopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamxax. Manas meopema Pepma. Q-uuHvle cucmemvl CHUCTIEHU.
Dyukyus Jiinepa, Yucio u cymma oenumerieli HamypaibHo20 Yyucid.

Pagnannas Mepa yriia, TPUTOHOMETPHYECKAs OKPY)KHOCTb. TpHUTOHOMETpUYECKHE
GbyHKIMHM 49ucenl U yriaoB. GopMyibsl MIPUBEACHUS, CIIOKCHUS TPUTOHOMETPUUICCKUX (YHKITHH,
dbopMyIsibIl BOMHOTO ¥ TIOJIOBUHHOTO aprymeHTta. [IpeoOpa3oBaHMe CyMMBbI, Pa3HOCTH B
MIPOU3BEICHNE TPUTOHOMETPHUUECKUX (YHKIUN, K HA00OPOT.

Hynu ¢yHKOMM, TPOMEXKYTKH 3HAKOTOCTOSHCTBA, MOHOTOHHOCTh. Hawmboibiiee u

HauMeHblIee 3HaueHne QpyHkuuu. [lepuoauueckue QyHKIMN U HAMMEHbIIUI nieproa. YeTHble 1

He4eTHble (QYHKUMU. DYHKYuu «OpOOHAs 4aACMb YUCTA» y:{x} U «yenas yacme Huciay

y=[x].
Tpuronomerpuueckue (GpyHKIHMU YKCIOBOIO aprymeHra Yy =cosX, Yy =SinXx, y=tgx,
y =ctg X. CBoiicTBa 1 rpaduKu TPUTOHOMETPUUYECKUX (PYHKIIUH.

OOpatHbIe TPUTOHOMETPUYECKHE (DYHKIIMH, UX TJIaBHBIC 3HAYEHUs, CBOMCTBA U TpaduKH.
Tpuronomerpuueckue ypaBHeHus. OTHOPOJHBIC TPUTOHOMETPUYECKHE ypaBHEHHs. Perenue
MPOCTEHIINX TPUTOHOMETPUUECKUX HepaBeHCTB. lIpocTeiilne cUCTEeMbl TPUTOHOMETPHUECKHUX
YpaBHEHUH.

CreneHb C JCHCTBUTEIBHBIM I[OKa3areleMm, CcBoWcTBa creneHu. [Ipocreitmme
MoKa3aTejbHble YpaBHEHUsI U HepaBeHCTBa. [lokaszarenbHast PyHKIMS U ee CBOWCTBA U Irpaduk.
UYucno € u pyHkuus y =e*.

Jlorapudm, cBoiictBa Jorapupma. JlecaTmuHbIi M HATypalbHBIA  Jorapudm.
[IpeoOpazoBanne  jnorapudmuueckux  BblpakeHud. Jlorapudmuueckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckas QyHKIUS U ee CBONCTBA U rpaduKk.

Crenennas ¢yHkuMs 1 ee cBoiicTBa u rpaduk. UppanuonanbHbie ypaBHEHUSI.

[lepBuuHble TpPEACTAaBICHUS O MHOXECTBE KOMIUIEKCHBIX uHcen. Jleicmeus c¢
KomniekcubiMu uuciamu. Komnnexcrno conpsiocennvie yucna. Mooyns u apeymenm uducia.
Tpuconomempuueckas ¢opma romniekcHo2o uucia. Pewenue ypasHenuii 8 KOMNIEKCHbIX
yucnax.

MeTton uHTEpBalIOB Ui pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB (QyHKITHIL:
C/IBHUT, YMHOXXEHHE Ha YHUCIO, OTPaKEHHE OTHOCUTEIILHO KOOpAMHATHBIX oceil. ['paduueckue
METO/Ibl PEICHUS] YpaBHEHU U HEpaBEHCTB. PellleHne ypaBHEHUI UM HEPABEHCTB, COJEPKAIIUX
MEPEMEHHYIO O] 3HAKOM MOTYJIsl.

CucremMbl OKa3aTeNbHBIX, JOTapU(PMUIECKUX U UPPALIUOHAIBHBIX YpaBHeHUNU. CHCTEMBbI

ITOKa3aTCJIbHBIX, HOFapI/I(bMI/IquKI/IX " UppallMOHAIIbHBIX HCPABCHCTB.
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B3aumuo o6parnbie pyHkuuu. I'paduku B3auMHO 00paTHBIX (YHKITHIA.

VYpaBHEHHUs, CUCTEMBI YPABHEHUM C IIAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu eviue 2 CneyudibHbixX
6uoos. Teopema Buema, meopema Be3y. Ilpusooumvie u Henpugooumvie mHozouienvl. OcHosHas
meopema  aneeopvl. Cummempuueckue MHO204YneHbl. Llenouucnennvie u  yeno3HayHvle
MHO20Y]IeHbL.

Huoganmosvl ypasnenus. Llenuvie Opoou. Teopema Depma o cymme Kk8aopamos.

Cymmul u psovl, Memoobl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubnUdICEHUU OCTICMBUMETbHBIX YUCEN PAYUOHATLHBIMU.

MHnoorcecmea na KOOpOUHAMHOU NIOCKOCTU.

Hepaserncmeo Kowu—Bynaxosckozo, nepasencmeso Hencena, nepasencmesa o cpeomux.

[lonstne npenena QyHkuuu B Touke. [lowsamue npedena (yHKyuu 6 GeCcKOHeYHOCMIU.
Acumnmomul epaghuxa ¢ynkyuu. CpasHenue 6OeCKOHEUHO MAbIX U OEeCKOHEYHO OONbULUX.
HenpepsiBHOCTH dyHknu. Ceoticmea nenpepuienvix ¢yuxkyui. Teopema Betiepuwmpacca.

Huddepenuupyemocts ¢yHkuuu. [IpousBoanas ¢ynkuuu B Touke. KacarenbHast k
rpadpuxy ¢ynkuuu. I'eomerpuueckuii ¥ (GU3MYECKUM CMBICT TPOU3BOIHOWU. [lpumenenue
npouszsooHol 6  Qusuxe. [Ipon3BogHbIe  dMeMEHTapHBIX  (YHKIUH. [TpaBuna
muddepeHupoBaHUsL.

Bropas npou3BogHas, €€ reoMeTPUIECKUN U (PU3UIECKUN CMBICIT.

Touku skcTpeMyma (MakcUMyMa U MUHUMYMa). MccnenoBanue aieMeHTapHBIX (YyHKITUN
Ha TOYKU OSKCTpeMyMa, HauOoJIblllee W HAUMEHbIIEe 3HAYCHHE C IMOMOIIBIO IPOU3BOIHOM.
Ilocmpoenue epaghurxos gyukyuti ¢ nomowpio npouzeoousix. llpumeHnenue npouzsooHol npu
peuwtenuu 3a0a4. Haxooicoenue saxcmpemymoe (hyHKyuii HeCKOIbKUX NEePeMeHHbIX.

[lepBooOpa3znas. Heonpenenenuslii  uHTerpain. IlepBooOpasHbie  3EMEHTapHBIX
¢byukuuii. [lnomans kpuBonmHeiHoi Tpanenuu. @opmysna Herotona-Jlelionuma. OnpeaeneHHbIN
UHTErpan. Buiuucnenue niaowaoeti niockux @ueyp u odvbemos mein 8paujeHus ¢ NoMOoujbio
unmezpaza..

Memoowi pewienus OYHKYUOHATbHBIX YPAGHEHUN U HEPABEHCNE.

I'eomerpus

[ToBTOpenue. PemieHne 3amad ¢ HCMONB30BAaHMEM CBOWCTB (UTYyp HaA TUIOCKOCTH.
Pemrenne 3agau Ha OKa3aTenbCTBO U MOCTPOCHUE KOHTpHpUMEPOB. [IpuMeHeHne mpocrenmmx
JOTUYECKUX TMpaBuj. PelieHne 3aiady ¢ HCIOJIb30BAHMEM TEOPEM O TPEYTrOJbHUKAX,
COOTHOIIIEHUH B MPSIMOYTOJIBHBIX TPEYTOJbHUKAX, (DAaKTOB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKAMHU.

Pemenne 3amayu ¢ MCIOJIB30BaHUEM (I)aKTOB, CBSA3aHHBIX C OKPYXXHOCTAMMU. Pemienne 3amad Ha
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U3MEpEHUsl Ha IUIOCKOCTH, BBIUMCIEHUS JUIMH M IUIoWanel. Pewenue 3adau ¢ nomowwio
8EKMOPO8 U KOOPOUHAM.

Harnannas crepeomerpus. [lpusma, napaienenunen, nupaMua, TeTpasp.

OcHOBHbIE TIOHSTUSI TEOMETPUHU B MPOCTPAHCTBE. AKCUOMBI CTEPEOMETPHUH U CIICJICTBUS
u3 HuX. [lonamue 06 akxcuomamuieckom memooe.

Teopema Menenas ona mempasopa. IlocTpoeHue ceuyeHW MHOTOTPAHHHUKOB METOJIOM
cinenoB. LlenTpanbHoe npoektupoBanue. IlocTpoeHue cedeHHii MHOTOIPAHHUKOB METOJ0M
MIPOEKLIUN.

CkpemuBaromiecs: IpsiMble B IPOCTPAHCTBE. YTOJ MEXKIY HUMU. Memoosl HaxodxcoeHus
PACCMOSHULL MeNHCOY CKPEUUBAIOUUMUCS NPIMBIMU.

Teopembl 0 mapamienbHOCTH MPSMBIX U IUIOCKOCTEH B IpocTpaHcTBe. [lapannensHoe
MIPOEKTUPOBaHKE U n300paxeHue puryp. I eomempuueckue mecma mo4ex 6 nNpoOCMpaHcmee.

[lepnenukynsipHOCTE TpsAMOM M IUIOCKOCTH. OpPTOTOHAIBHOE IPOEKTUPOBAHHUE.
Haxnonnsle n npoexkunu. Teopema 0 Tpex MepneHANKYIIIpax.

Buowi  mempasdpos.  Opmoyenmpuueckuti  mempas’op, KAPKACHbLL — mMempal’op,
pasHoepanuwlil mempal’op. IIpsamoyeonvrviti mempas’0p. Meouanvl u Oumeouarsvt mempasaopa.

Jlocmpaueanue mempasopa 00 napainenenuneod.

Paccrosans mexnay ¢urypamu B mpoctpadcTBe. OOmMUN NEpPHEHAUKYIAP IBYX
CKPELIUBAIOIINXCS MTPSAMBIX.

Yrnel B mpoctpaHcTBe. [leprnieHIuKymsipHbIC IUIOCKOCTH. [11014adb opmo2oHanibHoU
npoexyuu. Ilepnenouxynsaprnoe ceyeHue npusmel. ITpexepanHvlii U MHO20SPAHHBIU Y20]l.
Ceoticmsea naockux yenos muococpanumoco yena. Ceoticmeéa NIOCKUX U 08V2PAHHBIX V2l08
mpexepannozo yena. Teopemvi KOCUHYCO8 U CUHYCO8 OJisl MPeXePanHo2o yeia.

Bunbl  MHOrorpaHHukoB. Pazeepmku  mHocoepannuxka. Kpamuauwue nymu na
NOBEPXHOCNU MHO202PAHHUKA.

Teopema Oiinepa. llpaBunbHbIE MHOIOTPAHHUKU. J[eolicmeenHOCMb NPAGUNbHBIX
MHO202PDAHHUKOS.

[Ipuszma. [Tapannenenunen. CgoiicTBa  mapajuienenunesa. [IpssmoyronbsHbII
napaienenunes. HaknoHHbIe TPU3MBL.

[Iupamuna. Buabl nupamug. OneMeHThl NpPaBWIbHOW mnupaMuibl. [lupamunaer ¢
pPaBHOHAKJIOHEHHBIMU peOpaMu U TpaHsIMHU, UX OCHOBHBIE CBOMCTBA.

[Inomaau noBepxHOCTEW MHOTOIPAHHUKOB.

Tena BpareHus: MWIMHIP, KOHYC, map U chepa. CedeHus IIMHIPA, KOHYCa W IIapa.
[IlapoBoii cerMeHT, MapoBO# CIIOM, MIApOBOM CEKTOP (KOHYC).

VYcedeHHas NupaMKia ¥ yCEUEHHBIN KOHYC.
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Dnemenmol chepuueckou eeomempuu. Konuveckue cevenus.

KacarenbHble mpsiMble M IUIOCKOCTH. Brmcannble u omucanubele cdepsl. Kacarowuecs
cgpepwi. Kombunayuu men paujerus.

Bekrops! u koopauHaTel. CyMMa BEKTOPOB, YMHOXXEHHE BEKTOpA Ha YUCIO. YTOI MEXKIY
BekTopamu. CKaJsipHOE MPOU3BEICHHE.

VYpaBHenue mnockoctH. dopmyna paccTOSIHUS MEXAYy TOUYKaMH. YpaBHEHUE C(]ephl.
Dopmyna paccmoanus om mouxku 0o niockocmu. Cnocoovl 3a0aHusi NPAMOU YPAGHEHUAMU.

Pewenue 3adau u ookazamenbcmeo meopem ¢ NOMOWDBIO GEKMOPO8 U MemoOoM
KOOpOUHam. JnemMeHmyl 2eomMempuu Macc.

[lonsitne oObema. OObeMbl MHOrOrpaHHMKOB. OOBEMBI TeN BpalICHUS. AKcCUOMbI
obvema. Bvleoo opmyn o06vemos npsamoyeorvHoco napaiienenunedd, NPuMvl U NUPAMUObL.
Dopmynsl 011 HaxoHCOeHUss 00vema mempasopa. Teopembl 06 OMHOULEHUAX 0OBEMOB.

Ipunoowcenuss unmezpana K GvlYUCIEHUIO 00BEMO8 U NOBEPXHOCMEU Mmell 8PAUEHUS.
Inowaow cgepuueckozo nosica. Obwvem waposozo cros. llpumenenue ob6vemos npu peuwieHuu
3a0auy.

[Tmomane chepsr.

Paszeepmra yununopa u konyca. Ilnomaas TOBEpXHOCTH LHWIMHAPA U KOHYCA.

KoMOuHam MHOTOrpaHHUKOB U T€J BpallleHHSI.

[Togo6ue B mpoctpancTBe. OTHOMIEHHE 0OBEMOB M ILTONIAICH TTOBEPXHOCTEH TOI0O0HBIX
¢buryp.

suoicenust 6 npocmpancmee. napanienbtbvlil NePeHoc, CUMMEMPUS OMHOCUMETbHO NIOCKOCHIU,
YEeHMPATIbHASL CUMMEMPUS], NOBOPOM OMHOCUMENLHO NPSIMOLL.

Ilpeobpaszosanue nooobus, ecomomemus. Pewenue 3adau Ha naockocmu ¢
UCNONIL308AHUEM CINEPEOMEMPUUECKUX MEMO08.

BeposiTHOCTH M CTATHCTHKA, JIOTUKA, TeOPHUsi rPad)oB U KOMOUHATOPHKA

[ToBTropenue. Hcmonb3oBanue TaONAMIT W AMATpaMM Ui TPEJICTABICHUS JaHHBIX.
Pemenue 3amau Ha MpUMEHEHUE OMMCATEIbHBIX XapPAKTEPUCTUK YHCIOBBIX HAaOOPOB: CPEHUX,
HauOOJBIIET0 U HAaWMEHBIIET0 3HAYEHHUs, pa3Maxa, JAUCIEPCHM U CTaHAAPTHOTO OTKIOHEHHUS.
Bbluncnenue 4acToT M BepOSTHOCTEH COOBITHH. BbluncieHune BeposSTHOCTEH B OMBITaX C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMH  HcXojaMu.  Mcmonb3oBaHMe ~ KOMOMHATOPHKH.
Bbluncnenune BeposSTHOCTEH HE3aBUCUMBIX COObITHH. Mcmonb3oBanue (GOpPMYIbl CIIOKEHUS
BEpOSATHOCTEH, Auarpamm Dilnepa, 1epeBa BeposiTHOCTEN, popmyiisl bepHyin.

Beposamnocmnoe npocmpancmeo. Axcuomvl meopuu éeposimuocmel.

YcnoBHas BeposTHOCTb. IlpaBuno ymHOXeHHMA BeposATHOcTed. dopmyna MOJHON

BepositHocTH. Dopmyna baiieca.
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JluckpeTHble ciydaiiHble BeIMYMHBI W pacnpeaeneHus. COBMECTHBIE paclpeeieHusl.
Pacnipenenenrie cymMMbl U MPOU3BEACHHS HE3aBUCUMBIX CIIy4alHBIX BEJIMYUH. MaTeMaTuyeckoe
OXKHUJAHUE W JUCIEPCHUS CIIy4allHOW BEJIMYMHBL. MaTeMaTH4eCKOe OXKHAAHUE U JUCIIEPCHUS
CYMMBI CITy4alHBIX BEJIMYHUH.

bunapHas cinydaitHas BenuuuHa, pacnpeaeinieHue bepHymm.  ['eomerpuueckoe
pacnpenenenue. buHOMManbHOE paclpesieleHue U €ro CcBOWCTBa. [ unepceomempuyeckoe
pacnpeodeneHueu e2o c8oUCMEA.

HenpepbiBHblE  ciiydaiiHble  BenuuyuHbl.  [lmoTHOCTH  BepositTHOCTH.  DyHKIUA
pacnpeneneHusi. PaBHoMepHOe pacrnpeesieHue.

IlokaszamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpeneneHue. OyHKIUsS
Jlanmaca. IlapameTrpsl HOpManbHOrO pacnpenencHus. [IpuMepbl ciaydallHBIX BEJIM4YMH,
MOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOTPEUIHOCTh U3MEPEHHH, poCT uenoBeka). [lenmpanvhas
npeodenvHas meopema.

Hepasencmeo UYeobwiwesa. Teopema Hebviumesa u meopema Bepuyninu. 3axon ooavuiux
yucen. Boibopounviti Memoo uzmepenus eeposmuocmell. Ponv 3axona oonvuiux yucen 6 Hayke,
npupooe u obujecmae.

KoBapmamust aByx ciydaiiHbIX BenmuuuH. [loHATHE O KO3(DdUIIMEHTEe KOPPEISIHH.
CoBMmecTHBIE HAOMIOACHUS JIBYX CIYYalHBIX BEIUYHH. Bwuibopounviii  ko3phpuyuenm
Koppenayuu. Jlunetinas pezpeccusi.

Cmamucmuueckasn eunomesa. Cmamucmuka Kpumepus U ee YpPOo8eHb 3HAUUMOCHIU.
IIposepka npocmetiwiux eunomes. Imnupuyeckue pacnpeoeieHus U Ux cés3b ¢ meopemuideckumu
pacnpedenenuamu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmeuii. Hnvexmuenvle U CIOPLEKMUBHbIE COOMEEMCMEUSL.
buexyuu. /Juckpemnas nenpepvienocmo. Ilpunyun /fupuxie.

Koouposanue. J]eouunas 3anuce.

OcHognvle nouamusi meopuu 2paghos. [lepesvs. Jeouunoe oOepeso. Cea3Hocme.

Komnonenmui ceaznocmu. Ilymu na epaghe. Diineposst u I amunbmonogvl nymu.
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PA3JIEJI I11. TEMATUYECKOE IIVIAHUPOBAHMUE,

B TOM YHCJIE C y4eToM paboueil mporpaMMbl BOCIIUTaHHUS, *C yKa3aHHEM KOJINYECTBA YaCOB,
OTBOJIMMBIX Ha OCBOCHHE Ka)KJI0M TEMBI

*Kypcugom evidenienvl memvl, paspadbomanisie ¢ yuemom paboyel npoepammvl 60CNUMAHUS
10 kaacc. Airedpa 1 HAYAJI0 MATEMATHYECKOI0 AHAJIHN3A

Nen/m Tema ypoka KoanuectBo Conep:xanue 1esiTeIbHOCTH
1acoB yyamuxcs
Paznen 1. JleiictBuTenbHbIe Yncia — 4 yaca
ONCpHUPOBATb MOHATUEM OIPEACIICHUS,
1 | IloHsaTHE ACHCTBUTEIHLHOTO YHCTIA 1 OCHOBHBIMH BHJIAMH OMpE/IC/CHHUI,
OCHOBHBIMHU BHUJIaMHU TCOPEM;
TMMOHUMATh CYTb KOCBCHHOI'O
2 Mmuoxecrtsa uncei. CBoiicTBa 1 JIOKA3aTeNbCTBA;
NEHCTBUTEITLHBIX YHCETT OIIEPUPOBATH NOHATHAMM CYETHOTO U
HCCUCTHOI'O MHOXXCCTBA,
MPUMEHATb MCTOA MaTeMaTHYECKON
WHAYKIWU JUIS IPOBEIEHUS PacCy>KISHUIMA
3 | Jloxa3aTenbCTBO YHCIOBBIX HEpaBeHCTB. | 1 ¥ I0Ka3aTeNbCTB U [PU PELICHUH 3a/1a1.
B noBcenHeBHON KU3HU U TIPU
WU3Y4EHHUH JPYTUX IPEIMETOB:
HCII0JIb30BAaTh TCOPECTUKO-
MHOYKECTBEHHBIN A3BIK U S3BIK JOTUKHU JJIs1
4 JlenumMocTh LenbIxX Yucen. 1 ONHMCAHKS PEATHHBIX POLIECCOB U
SIBJICHUI
Pazgen 2. PanimonanpHbie ypaBHEHUS U HEPABEHCTBA -/ YACOB
5 1 Joxka3zbiBath hopmyiny Ounoma Hprotona
PaHI/IOHa.HBHI)Ie ypaBHeHI/ISI. 1 OCHOBHBIC KOM6I/IH3TOpHBIe
COOTHOLLICHUA
— Ha OMHOMUAIbHBIE KOA(PPUIIUCHTHI.
6 CucTeMbl palMOHAIBHBIX YPABHECHHI. 1 [Monb30BaThest TpeyronbHUKoM [lackas
7 | IIlpakTUKyM IO PEIICHUIO pallHOHATBHBIX 1 JUIsL PEUICHNs 3a1a4 0 GMHOMHAIIbHBIX
ypaBHeHI/Iﬁ U CHCTEM ypaBHeHI/Iﬁ KOC)(I)(i)I/IVI_[I/IeHTaX. OLeHUBaTL YUCIIO
) MeTO 1 HHTEPBATIOB PIICHIS 1 KOpHEH 11eJIoro anredpandeckoro
ypaBHeHus1. Haxoauth KpaTHOCTH
HCPABCHCTB. KOpHeil MHorowieHa. YMeTh JeIUTh
9 PanmonansHuble HEpaBEHCTBa MHOTOYJIEH Ha MHOTOWIEH (YTrOJIKOM
unu 1o cxeme ['opHepa). Mcnonb3oBaTh
10 | Cucremsl panmoHanbHBIX HEPABEHCTB. Jleete MHorqupeH(f; )C OCTATKOM ISt
11 BBIJICTIEHUS LEJIOM  4acTh
anrebpamyeckoil Tpodu mpu perreHnn
KontponpHas padorta Ne 1 o teme 3ajad.
YMerp pemaTth palrOHaJbHBIE
«PannonanbpHbIe YpaBHEHHS U
YpaBHEHUA U UX CUCTEMEI. Pemats
HepaBeHCTBa»' panroHaJIBHBIC HEPABEHCTBA METOAOM
HUHTEPBAJIOB. Pemats cucteMsbl
HEPABCHCTB
Pasnen 3. Kopenb cTenenu n -6 yacos
12 | Tlonstue pynkimu u e€ rpaduka. 1 DopMyITUPOBATH OIPEIEITICHHS
13 | IlonsTtue kopHs crenenu n. Kopuu 1 dynkimn, e rpaduka.
4ETHOM M HEYETHOM CTENEHMU. opMynMpoBaTh 1 yMETh
14 | Apudmernueckuii kopeHb. CBoHCTBa 1 JIOKA3BIBATH CBOMCTRA pynxum y =
N X" dOpMyYIIMpOBaTh ONpEIETEH s
KOpHEW CTEINEHH n.
KOPHSI CTEIEHH N, apr(hMETHIECKOTO
15 | Kopenb cTenenu n U3 HaTypajaIbHOTO 1 KopHst cTernenu 1. DOPMYITHPOBATS
T qucia. I CBOMCTBA KOPHEN U MPUMEHATH UX

Dyukuus y = x ™. Oynxius y = Vx.

npu Hp€O6pa3OBaHI/II/I YHUCJIIOBBIX U
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17 1 OyKBEHHBIX BBIPQKCHHUH. BBITOMHATH
npeoOpa3oBaHus UPPAIUOHATIBHBIX
BbIpaxkeHuil. ®opMynupOBaTh

KonTtponsHas padora Ne 2 mo Teme cBOiicTBA QYHKIMM y =/X , CTPOUTH
«Kopenp crenieHu ny. rpaduk
Paznen 4. CreneHp NOJI0KUTENBHOTO Uncia -4 yaca
18 1 DopMyaHPOBATH OMpPENETCHHS CTEIIEHN
CreneHb C pallMOHATIBHBIM MOKa3aTeJIeM. C PAIHOHATBHBIM MOKA3ATEEM.
CBoiiCTBa CTENIEHU C PALIMOHATIBLHBIM DopMyIHpOBaTh CBOMCTBA CTENIEHHU C
MOKa3aTelIeEM. palOHATBHBIM MOKA3aTeNleM U

19 1 TOPUMEHATH UX MPU MPeodpa30BaHUH
YHCIOBBIX W OYKBEHHBIX BBIPAXKCHHI.
DopMyaHPOBATH OMpPE/ICICHUS CTEIICHH

IlonsTHE CTENEHU C UPPALUOHAILHBIM C MPPALIMOHAJIBHBIM TTOKA3aTeNeM U €€
IIoKa3aTeieM CBOWCTBa.

20 1 DopMynupoBaTh CBOMCTBA
MOKa3aTebHON (YHKIIHH, CTPOHTH €€
rpaduk. 1o rpaduky nokazarenbHoM
¢dyHKIIMN
onuceiBaTh €€ cBoiicTBa. lIpuBoauTh

ITokazarenpHas QyHKITHS. -

21 1 Mepbl MOKa3aTeJdbHOW (DyHKIMU
(3amaHHOM
¢ moMonibto rpaduka i GopMysbl),
o0namaromieii 3aJaHHBIMA CBOMCTBAMHU.
YMeTb 101b30BaThCsl TEOPEMOH O
npezene

KonTtponsnas padota Ne 3 o teme MOHOTOHHOI OrpaHHHEHHO
«CTeneHp NOJIOKUTEILHOTO YHCIIaY. MOCJIEA0BATEILHOCTH
Paznen 5. Jlorapudwmel -4 yaca

22 1 DopMynupoBaTh olpeneneHue

norapudma, 3HATh CBOIicTBa

[Tonsitne norapudma norapudmoB.  [loka3pIBaTh  CBOICTBa

23 1 norapu()MoB U TIPUMEHSTh CBOMCTBA MPH
CaoiicTBa norapudma. npeoOpa3oBaHuK HHCIIOBBIX u
OYKBCHHBIX ~ BBIPOKCHHIL. BBINOTHATH

24 1 npeoOpa3oBaHust CTeIIeHHBIX u
Brruucnenue norapudmos norapupmuyeckux — BolpakeHuid.  [lo

25 1 rpaduky JorapupmMuueckoil (QyHKIUN

onuchBaTh €€ cBoiictBa. IIpuBoguTh
Jlorapudmuueckas GyHKITHS. ZI;H MBI JIOrapUMIICCKIIX (pyHKIHi
IOAaHHBIX C IIOMOLIBIO TpaduKa WIN
Hecsatuunsie norapudmsl. Pors /icona OpMYIEI), OONANAKMIX  3aJAHHBIME
Henepa 6 omxpoimuu nocapughmos CBOHCTBAMHU
Paznen 6. [loka3atenbHble U JorapudMuuecKkie ypaBHEHUSI 1 HEPABEHCTBA. - 12 yacoB

26 | IIpocreiiue nokasareabHble ypaBHEHHUSI. 1 CBOOOJIHO ONpENeATh THI H

27 | Pemenue nmokasatenpbHbIX YpaBHEHHIA 1 BBIOMpATh METOI peureHus

28 | Ilpocreiimue norapudpmMudeckre 1 NOKa3aTeIbHbIX 1

YPaBHEHUS. Jorapu(MUYECKUX YpaBHEHUU U

29 | Pemienue norapupMuUECKiUX ypaBHEHUH 1 HCPABCHCTB, UppalOHATIbHBIX

30 | YpaBHeHus, CBOASIINECS K IPOCTEHIIINM 1 YPaBHCHHMII M HEPaBCHCTB

3aMEHOM HEM3BECTHOIO

31 | Pemenue moka3aTenbHBIX U 1

Jorapu(MUYECKUX YpaBHEHHIA
32 | Ilpocreiimue nokaszaresibHbIe 1
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HEPaBEHCTBA.

33 | [Ipocreiimue norapudmmuueckne 1
HEPaBEHCTBA

34 | Pemenue moka3arenbHBIX U 1
jorapu(pMHUECKUX HEPABEHCTB

35 | HepaBenctBa, cBoasImmecs K 1
IIPOCTEHMIINM 3aMEHON HEU3BECTHOTIO.

36 | O6oOmaromumii ypok 1o Teme 1
«[loxazaTenpHbIC U JIoTapU(MUIECKHE
YpaBHEHUS U HEPABCHCTBA»

37 | KontponsHas padota Ne 4 o Teme 1
«Iloka3zarenpHble U JorapudmMuyecKue
YpaBHECHHUS W HEPABCHCTBAY.

Paznen 7. CuHyc 1 KOCUHYC yriia - 6 4acoB

38 | Ilonsitre yria. Pannannaas mepa yria 1 DopMyITHPOBATH ONpPE/IEIICHHE YIJIa,

39 | Ompenenenne cHHyca U KOCHHYCA yIia. 1 MCIIOIb30BATh IPAYCHYIO 1

40 | OcHoBHbIe hopMysTbI ISt Sinau COSA. 1 pajaHHyo Mepbl yria. llepeoants

41 | Beruucnenue 3HaYeHAN sinau COSa yepes 1 ;pggg;f}}l’;o MEpY YIiIa B paltHaHHyIo
OCHOBHOE TPUTOHOMETPHUECKOE DOpMYITHPOBATS ONPEIECHHE
TOXKICCTBO CHHYCA ¥ KOCHHYCA yTJIa.

42 | Apkcunyc. Apkkocunyc. ITpumeps 1 3HaTh OCHOBHBIE (HOPMYIBI JUIS
HCTIOJIb30BAHUS apKCUHYCA U sina W Cosa M NPUMEHATh UX MpH
apKKOCHUHYCA. npeoOpa3oBaHUH

43 1 TPUTOHOMETPUUECKUX BBIPAKECHUH.

(DOpMy.HI/IpOBaTI) OIpEaCIICHUA
apKCHHYCa M apKKOCHHYyCa YHCIIa,
3HATb U IPUMCHATH
bopMyJIbl IJ1s apKCHHYCA
DopmyIbl Ui apKCUHYCa U apKKOCHHYCA ApKKOCHHYCa
Paznien 8. TanreHc u KoTaHreHc yria - S yacoB

44 | OmnpeneneHue TaHreHca U KOTaHT€HCA 1 DopMynHpOBaTh OIpe/eIeHIE
yrna. OcHOBHBIE QOPMYIIBI J7IS tgam TaHTeHCa ¥ KOTAHTEHCa yriia. 3HaTh
ctga. OCHOBHBIE (hOpMYIIBI T tg a U ctg a

45 | Beruucnenue 3HaueHui tgau Ctga yepes 1 1 TIPUMCHATS HX TpH

peodpa3oBaHUH
OCHOBHOC TPHTOHOMETPHICCKOC TPUTOHOMETPUIECKUX BBIPAKEHUH.
TOXACCTBO DopMyIHpPOBATH ONPEACICHUS

46 | ApkraHreHc. ApKKOTAHICHC 1 apKTaHreHCa ¥ apKKOTAHTeHCa YHCIIa,

47 | IIpumepsl UCIIOIB30BAaHUS ApPKTAHTCHCA U 1 3HATH M PUMEHATH (POPMYJIBI IS
apkkoTanreHnca. opMynsl st ApKTaHTeHCa M apKKOTAaHTeHCa
apKTaHIeHCa M apKKOTaHTeHCa.

48 | KontponpsHas pabota Ne 5 mo teme 1
«CHHYC, KOCUHYC, TAHT'€HC U KOTaHTE€HC
yrIay.

Paznen 9. ®opmynsl cinoxeHus - 4 yaca

49 | KocuHyc pa3HOCTH U KOCHHYC CyMMBI 1 3HaTh (OPMYIIBI KOCHHYCA Pa3HOCTH
IByX yriioB. CHHYC pa3HOCTH U CUHYC (cymMBEI) IBYX YTI10B, (POPMYIIBI JUIsE
CYMMLI HBYX yTJ'IOB. JAOIOJIHU- TCIIbHBIX YIJIOB, CHHYCA

50 | Cymma u pa3HOCTh CHHYCOB U KOCHHYCOB 1 CYMMb! (pa3sHOCTH) JBYX YIJIOB,

51 | ®opMynbl IS TBOWHBIX U MOJOBUHHBIX 1 CYMMBI H pasHOCTH CHHYCOB 1

YTJIOB.

KOCHHYCOB, (hOPMYJIBI 151 ABOMHBIX
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52

[IpousBenenne CHHYCOB U KOCUHYCOB.

Y TIOJIOBHUHHBIX YTIIOB,
MIPOU3BEACHNSA CHHYCOB U
KOCHHYCOB, (DOPMYIIBI 151
TaHT€HCOB.

BrimonusaTs npeoOpa3oBaHust
TPUTOHOMETPUUECKUX BBIpAKEHUH

IPH ITOMOIIH (bOpMyJ'I

Paznen 10. Tpuronomerpuyeckre GyHKIIMU YMCIOBOTO apryMeHTa - 3 yaca

53 | OGmacTp onpeneneHus 1 3HAaTh OIPE/EICH s OCHOBHBIX
TPUTOHOMETPHUYECKUX (PYHKIIUH. TPUTOHOMETPHYCCKHIX (DYHKIMI, HX
MHOXECTBO 3HAUCHIL CBOMCTBA, YMETh CTPOUTDH UX
TPUTOHOMETPUYECKUX (DYHKIIHI g’aq’ﬂm'

[lepnoAMIHOCTh TPUTOHOMETPHUYECKHIX or1p a<1)v14KaM TPUTOHOMCTPUHCCKHX
o (bYHKIUI OMMCHIBATH X CBOWCTBA
byHKIMN

54 | ®yukims y =Sin x, y = COS X . 1

55 | dynkius y = tga, y = ctga. 1

Paznen 11. TpuronoMerpuueckrue ypaBHEHHUS] 1 HEPABEHCTBA - D YaCOB

56 | Ilpocreiimme TPUTOHOMETPHUIECKUE 1 Pemats npocreiimme
YpaBHEHHUS TPUTOHOMETPUUECCKUEC YPABHCHU,

57 HpI/IMeHeHI/Ie OCHOBHBIX 1 HEPABCHCTBA, 4 TAKKC YpaBHCHUSA U
TPUTOHOMETPUYECKHX (OPMYIT ISt HEpABCHCTRA, CBOMAMIMCCH K

9] IPOCTECUIITNM ITPU ITOMOIIHU 3aMEHbBI
pemeHus ypasHeHuiH. OHOPOIHBIC p P i
HEU3BCCTHOI'O, p€IIaTh OAHOPOAHBIC
YpaBHEHWSI.
YpPaBHEHHUS.

58 | Pemenne TpHrOHOMeTqueCKHX 1 IIpuMeHATE BCce H3y4EHHBIE CBOMCTBA
YPaBHCHHUH ¥ CIIOCOOBI PEelIeHHs

59 | Ilpocreiimme TPUTOHOMETPUUECKUE 1 TPHIOHOMETPUYECKHMX YPABHEHUH 1
HEPABEHCTBA HEPaBEHCTB IPHU PEIICHUU
KonTtponbras padorta Ne 7 o teme IPUKIIAHBIX 3a1ad.

60 | «TpuroHoMeTpuiyecKrue ypaBHCHHS U 1
HEPaBEHCTBAY.

Paznen 12. BepostHocTs coObITHS - 4 yaca

61 | IloHsTHE BEPOSITHOCTH COOBITHSI. 1 IIpuBOIUTE MpUMEPBI CITy4aHHBIX

CBoiicTBa BepOSITHOCTEH COOBITHIA. BETIHH (THCTIO YCTIEXOB B CEPHI
HCIIBITAHNH, YHCIIO MOIBITOK IIPU

62 | OTHOCHTENbHAS YaCTOTA COOBITHSL. 1 JTQTBIBAHIH, PA3MEpb! BHIUTPHIIIA
YcnosHas BeposiTHOCTh. HesaBucumbie (IIPHGBLTH) B 3aBHCHMOCTH OT
COOBITHS CITy4alHBIX OOCTOSTENBCTB U T. II.).

63 | Maremaruueckoe oxuganue. CIIoKHbBIN 1 Haxonure MATEMATHIECKOS OKHMIAHHE 1
OTIBIT. CDOpMyJ'Ia BepHyJIJII/I. 3aKOH JAUCTIEPCHUIO CITYyJanHON BEJIMYUHEBI B
6()_]'[LI_HI/IX qucell PO]Zb Ee - ClIryqa€ KOHEYHOI'O YrcCjia UCXOI0B.

' p y 8 YcraHaBiIuBaTh HE3aBUCUMOCTh
passeumuu meopuu 6epoamrocmeu CIy4aiHbIX BenuuuH. Jlernatp
cobvimuil 000CHOBAaHHBIE IPEATIONOKEHHS O

64 | Pemenue 3ama4 nmo teme «BeposiTHOCTH 1 HE3ABUCHMOCTH CITydaHHBIX BEHTHH HA
CO6LITI/I$[» OCHOBAHHNH CTAaTUCTHYCCKHUX NTAHHBIX.

[ToBTOpEeHue Kypca anreOpbl U Hauana aHanu3a -4 yaca

65 | [ToBTopenue no Teme «IlokazaTenbHbIe U 1 AKTyanu3supoBaTh OCHOBHBIE TEMBI
norapu(pMUYECKUE YPABHEHHS U Kkypca 10 kacca 1o anrebpe 1
HEPABEHCTBAY Hayalia aHaJIn3a

66 | IloBTOpeHue no Teme 1

«TpUrOHOMETPHUUYECKHE BBIPAKECHUS
«TpUroHOMeTpHYECKHE ypaBHEHUS U
HEpaBEHCTBa»
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67 | I'omoBast KOHTpOJBHAS paboTa 1
68 | AHanu3 ro0Boi KOHTPOJIBbHOM pabOTHI 1
BCEI'O | 68 yacoB
10 kiaacc. I'eomerpusi
Nen/m Tema ypoka KoauuectBo | ConepikaHue 1eITeTbHOCTH

yacoB

yYyamuxcs

Paznen 1. IloBropeHre OCHOBHBIX TEM Kypca IUTaHUMETpuu 7-9 kiacc — 2 yaca

[ToBTOpeHue no reme «TpeyroyIbHUKY.

1 | IlpAMOyroJIbHBIN TPEYrOJbHUK» 1 AKTyaJlu3UpoBaTh OCHOBHBIE
«YeThIpexXyroJIbHUKI» TEMBI Kypca IJIaHUMETPHH 7-
2 [ToBTopenue no Teme «Ilnomans 1 9 kiacc
MHoOroyroJibHuka. Teopema [Tudaropa»
Pasnen 2. Beenenue - 2 yaca
3 | Ilpenmer crepeomeTpun. AKCHOMBI 1 Ilepeunciath OCHOBHBIC (HUIyphI B
crepeoMeTpun. HekoTopele cinencTBus u3 mpocTpaHCTee  (TOUKA,  MpsAMas,
TUIOCKOCTh), (OPMYJIHMPOBATh TpPHU
AKCHOM.
AKCHUOMBbI 00 ux B3aMHOM
4 1 PaCIONOKEHUN W WJUIIOCTPHPOBAThH
9TH  aKCUOMBI  IIpUMEpPAMU U3
OKpYKarolei 00CTaHOBKH.
Pemrenne 3amay mo teMe «. AKCHOMBI ®opmynuposath M AOKa3bIBATE
TCOPEMY O IINIOCKOCTH, IIPOXOAAIICU
CTEPEOMETPHI» pemy » MPOXOLI
gepe3 MpsAMYI0 M HE JISKallylo Ha
HEW TOYKY, U TEOPEMY O TUIOCKOCTH,
MIPOX OAASIIEH yepes JiBE€
TIepeCeKaroNecs! MpsIMbIe
Pazgen 2. [lapannenbHOCTh NPSMBIX U IIOCKOCTEH — 11 yacoB
5 | [lapannenpHble NpsIMbIE U TIIOCKOCTH B 1 dopMynHpoBaTh  ONpEICICHIE
npocTtpaHcTse. [lapannenbHOCTh TPEX HapaJuIeIbHBIX HMPAMBIX B
TIPSIMBIX. IPOCTPAHCTBE,
6 | Pemenue 3anau no teme «IlapasnenbHble 1 (bopmynnposath 1 J0Ka3bIBATH
TEOpEMbl O  TapaUIeIbHbBIX
MPsIMBIE B IPOCTPAHCTBE»
7 | CkpeuuBaromuecsi ImpsiMple. YTIJIBI € 1 UPAMBIX;  OODACHSTE,  KAKie
PeIL m p : BO3MOXHBI CIy4ad B3aHUMHOIO
COHAIpPABJICHHBIMH  CTOPOHAMHU.  YTOJ pacmofioKeHus  mpAMoOi
MEXAY IIPAMBIMH. Hpumepui INIOCKOCTH B TIPOCTPAHCTBE, H
CKpeuusarnmuxcia npAmblx 6 aOpO.?fCHOM MIPUBOJUTH WUTIOCTPUPYIOIIE
cmpoumenscmee Huowcnezo Tacuna OpUMEpbl U3 OKPY)KaIOIIeH
8 Pemienue 3aga4d mo reMe «YTIIbI € 1 00CTaHOBKH;
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI (hopMyMpoBaTH  OIpECICHHE
MG)K,Z[y TIPSIMBIMIDY napaJijiICIbHbIX psAMOoun u
9 | KourponsHas pabora Nel mo teme 1 TLIOCKOCTH,
(hopMyIHpOBaTH W JIOKA3BIBATH
«[TapannenbHOCTh NPSAMBIX U
N YTBEPKIIEHUA O MapajuieIbHOCTH
miockocTelt. B3anMuoe pacnosnoxeHnue N o
IIpsAMON U TIJIOCKOCTH (CBOI/ICTBa
MPSIMBIX B IPOCTPAHCTBE. YTOI MEXITY W TPH3HAK);
ABYMS HIPAMBIMID,. pelath 3aJa4d Ha BBIYHCIICHHUE
10 | IMapannensHbIe IOCKOCTH. CBOMCTBA 1 M JI0Ka3aTebCTBO, CBSI3aHHBIE CO
HapaﬂHeHLHLIX HHOCKOCTeﬁ. B3aMMHBIM PacCIioIOKCHUEM
11 | Pemenue 3anau o teme «llapannenbHbie 1 NPSAMBIX M IUIOCKOCTEN
TIJIOCKOCTH
12 | Terparap. [lapannenenunen. 1
13 | 3aymaun Ha moCcTpOEHUE ceUeHU M 1
14 | Pemenue 3amau mo teme «lloctpoenue 1

CEUECHUN»

24




15 | KontpousbHas paboTa Ne2 o Teme 1
«[TapatenbHOCTB TIIOCKOCTEN. Terpasnp
U napauleIenunen.
Paznen 3. [leprnieHuKyAsSpHOCTD MPSIMBIX U IIOCKOCTEH — 9 yacoB
16 | [leprnieHAMKYISApHBIE IPSMBIE U 1 OOBSCHATb, KaKHe BO3MOXHBI
IUIOCKOCTH B IIPOCTPAHCTBE Cirydau B3aMMHOI'0
17 | Pemenue 3agay 1o teme 1 paciiofIoKCHUA ABYX IIPAMBIX B
«IlepreHuKyISPHBIE MPAMBIE U pOCTpAHCTBE, M IPHBOIATE
WJITIOCTPUPYIOLIUE TIPUMEPHI;
IJIOCKOCTHU B IIPOCTPAHCTBEN
(dhopMyIMpOBaTh OMPEACICHHUE
18 | Paccrosinue 0'1.‘ TOYKH 10 IUIOCKOCTH. 1 O — IPAMBIX,
TeopeMe o TpEX nmepneHaUKyIsIpax. Yrod (OpMYIHPOBATH M JIOKA3BIBATE
MEXK]y IPSIMOM M INIOCKOCTBIO. TeopeMy, BBIPAXKAIOLLYIO
19 | Pemenue 3amau mo teme «Teopeme o TpEX 1 TIPU3HAK CKPEIIMBAIOIIHXCS
TIePIICHIUKYIIIPaX) OpsMBbIX, W TEOpeEMYy O
20 | Osyrpannsiii yrou. [Ipu3nak 1 TIJIOCKOCTH, MPOXOJAIICH uepes
NEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEH. OnHy M3 CKpCIINBAIOIIMXCA
21 | Pemenue 3aga4 no teme «IIpusHax 1 TIpAMBIX 1 MApaJLICIEHOM pyron
MEPICHIUKYIIIPHOCTH JIBYX TUIOCKOCTEI TPAMOH,
v OOBSICHSTh, KakWe JBa JIyda
22 | IlpssMOYTOJIBHBIN TapaJUIeIICITHUIIC]T. 1 HAa3bIBAIOTCS] COHAMIPABICHHBIMH,
23 | Pewenue 3a1a4 Hf) TemMe 1 dbopMyIMpoBaTh M JI0KAa3bIBATh
«[IpsiMOyroJIbHBIN Mapajienenunea TEOpeMy 00 yriaax c
24 1 COHAMPABJIECHHBIMU ~ CTOPOHAMH;
OG’I)SICHHTL, qTOo Ha3bIBACTCs
yTIoM MEXIy
MEPECCKAIMUMUCA TPAMBIMUA U
KonTtponbHas padota Ne3 o teme YoM MEKITY
«[lepneHIUKYISIPHOCTD MPSAMBIX U CKPEIMBAIOMINMHUCS  [IPSIMBIMH;
MIOCKOCTEN peuiate 3aJa4 Ha BBIYMCIICHUC
N 10Ka3aTciabCTBO, CBA3AHHBIC CO
B3aMMHBIM PacCIioIOKECHU EM
JIBYX MpSMBIX U YIJIOM MEXIY
HHUMH
Paznen 3. MHororpanHuku — 8 yacoB
25 | IloHsTHE MHOTOTPAHHHUKA. 1 OOBsICHSTD, Kakast Gpurypa
FeOMeTpI/ILIeCKOG TeJo. Ha3bIBACTCA TETPASAPOM U KaKasd
26 HpI/I3Ma. 1 napajiCICIIuIICI0M,
27 | Pemenue 3amad no teme «lIpu3may 1 TIOKa3bIBATE Ha HCPTEKAX
MOOCIIAX UX 3JICMCHTBI
28 | Ilupamuna. [IpaBriibHas mupaMua. 1 ’
. M300pakaTh 3TH (QUTYPHI HA
Yceu€HHas [pamuia PUCYHKaX, HJUIFOCTPUPOBATH C UX
29 | Pewenue 3anau no teme «Ilupamuna» 1 TOMOLLBIO PA3IHUHbIE CITydan
30 | Cummetpust B mpoctpaHcTBe. IloHsTHE 1 B3aHMHOTO PACIIONOKEHHUSI
MIPaBUJILHOTO MHOTOTPAaHHUKA. DIIEMEHTHI IPSIMBIX U TUIOCKOCTEH B
CUMMETPUH MPaBUIIBHBIX IPOCTPAHCTBE;
MHOTOI'paHHHUKOB. Ilpumepor (hopmyTHpPOBATE M I0KA3EIBATH
UCNONb308AHUSA NpPABUIbHBIX YTBEPIKJICHUS O CBOHCTBAX
MHO202PDAHHUKO8 6 apXumexkmype u 8 napaielenyne a; 06bACHAT,
YTO HA3bIBACTCA CCUCHUECM
npouzeoocmee Huoicneeo Taeuna. Ponw
.. TeTpaspa (mapaiesenuriesna),
IInamona u Opyeux yuénvix 6 nocmpoeHuu
peuaTh 3aa4M Ha IIOCTPOCHUC
meopuu nPasUIbHbIX MHO202PAHHUKOG. ceuenuii TeTpasIpa H
31 | KonrponbHas pabora Ned o teme 1

«MHOFOFpaHHI/IKI/I».

napajuieicenuicia Ha 4YepTeiKe

[ToBTOpEHUE Kypca reomeTpuu -8 4yacoB
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32 | IloBTopenue no teme «IlapamieabHOCTD 1 AKTyanu3upoBaTh OCHOBHBIE
IpPSIMBIX B IIPOCTPAHCTBE. TemMbl Kypca 10 kmacca mo
IlepneHIUKYISPHOCTD NPSAMBIX U TCOMETpUHI
IIJIOCKOCTEHN B IIPOCTPAHCTBE»

33 | 'omoBas KOHTpOIBHAS paboTa 1

34 | AHanu3 roloBOi KOHTPOJIBHOM pabOTHI 1

BCETI'O | 34 yaca

Bcero yacos 3a 10 kiacc — 102 yaca

11 knacec. Anreﬁpa 1 HAYaJIa MAaTEMAaTHYIECCKOI0o aHaJIn3a

Neni/m Tema ypoka KoauuectBo | Conep:xaHue qesiTeJIbHOCTH
4yacoB yyalmmxcst
Paznen 1. ®ynxnuu u rpapuku — 5 yacon
DnemenTapubie GyHKIuU. O0IaCTh 3HaTh ONpE/IENeHNs dIEMEHTaPHOH
OTIpeJIeIICHUS ¥ 00JIaCTh U3MEHEHUS (yHKIMH, OrpaHHICHHON, YETHOM
1 | pynkuun. OrpaHnyeHHOCTh QYHKIIUU 1 (seu€rHoi), nepronuIeckol,

YH THH. p,_ YHKIAH. BO3pacTarolei (yopIBaroIeii)
YETHOCTB, HEYETHOCTD, IEPUOIUIHOCTD ¢bynxuuu. JlokassBaTh CBOMCTBA
byHKIINNA (dyHKIMH, rccnenosaTh QyHKIMHI
[IpomexxyTku Bo3pacTaHusi, yObIBaHUA, PJIEMCHTAPHBIMH CPEACTBAMMH.

2 1 BeImonHsATh peoOpa3oBaHus
3HAKOIOCTOSIHCTBA U HYJIH (YHKITUN IPADHKOR SIEMEHTAPHEIX (YHIII:
7 (P —, (b KL ¥ HOCTDOCHIIE CIIBUTH BJIOJIb KOOPAMHATHBIX OCEH,
3 Ten YHKI P 1 CKaTue U PacTSDKEHHE, OTPaXKeHHe
WX TpaUKOB AIEMEHTAPHBIMUA METOaMHU OTHOCHTENBHO OCEif, CTPOHTH
4 OCHOBHBIE CIIOCOOBI ITPe0Opa3oBaHMUs 1 rpaduKn q’yHK'&)““’ COACPKAIIIX
MOZIYJIH, I'Pa(PUKU CIIOKHBIX
rpaduKoB b y y
yukiui. [To rpadukam GpyHkumit
OIUCBIBATh UX CBOMCTBA
o (MOHOTOHHOCTB, HaJIM4YMEC TOYCK
5 I'papukn HyHKIMH, conepKamnx 1 MaKCUMyMa, MUHUMYMa, 3HAYeHUs
Moyu. ['paduku CioxHBIX QyHKIIHIMA MaKCHMYMOB ¥ MHUHHMYMOB,
OrPaHUYEHHOCTh, YETHOCTb,
HEUETHOCTh, NEPUOAUIHOCTD)
Paznen 2. Ilpenen hyHKIIMU U HETIPEPHIBHOCTD - 3 yaca
6 | [lonsTue npeaena GyHKIHUU. 1 OOBSICHATD ¥ WILTFOCTPUPOBATH
Onnocroponunue npeaessl. CBoCTBa HOHATHE Npefena  (QYHKIMH B
npeaenos GpyHKIHi TOUKE. Hpj/IBOI[I/ITB pUMEPHI
7 | IloHsATHE HEMPEPHIBHOCTH (PYHKLMU 1 byHKUMi, He HMEIOMMX
8 1 npezena
B HEKOTOpPOH TOYKE. 3HaTh
u MPUMEHITh CBOMCTBa
HenpepblBHOCTH 371€EMEHTAPHBIX IIPEACIOB, HENPCPLIBHOCTD
dyHKIMK (YHKIUH, BBIMUCIATH MPEIEIBI
(yHKITHHA. AHanm3upoBaThH
noBesieHNe (YHKIHA TpH X —
+ce, IpU X —>—02
Paznien 3. O6patHble pyHKIMN — 3 yaca
9 | llonstue obpaTtHO# yHKIMH. B3anMuo 1 3HaTh onpeseneHue yHKIHH,
oOpaTHble QYHKIUH 0GpaTHOM JJaHHOM, YMETh HAXOAUTb
10 | OOpaTHbBIE TPUTOHOMETPHYECKUE (opmyny dpymiuu, obpatHoit
¢byukun. [Ipumeps! HCTIOIB30BaHUS PAHHOH, SHATL OTPCCIICHHA
: 1 (hyHKIHH, OOpPATHBIX YETHIPEM
0OpaTHBIX TPUTOHOMETPHIECKUX OCHOBHBIM TPHTOHOMETPHYECKUM
(G yHKIHIA. (hyHKIAM, CTPOUTH Tpaduk
11 | KonrpousbHas pabora Ne 1 mo Teme 1 00paTHO# QyHKIH
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‘ «DyHKIHNY.

Paznen 4. [lpousBognast — 7 yacon

12 | ITousarue IIPOU3BO JTHOU 1 Haxoauts MrTHOBEHHYIO CKOPOCTh
13 | TIpousBoanast cymmbl. [Ipou3BogHas H3MEHe-
1 HUA (QyHKOMH. Bbraucnsars
pa3HOCTH HpUpaIIeHHe
14 | HenpepbIBHOCTH (YHKIIMH, UMEIOIEH 1 (YHKIMH B TOUKe.
npou3Boanyo. lAuddepennnan Haxonuts mpenen otHomenus Dy
15 | [IpousBoHast MPOU3BEICHUA. 1 ;;Ha“) ompe;iesieHue NPOH3BOHOMN
KIINH.
[Ipon3BoiHAs 4acCTHOTO _ BKE{HCHHL AHAeHTe
16 | IIponsBoaHbIe AeMEHTAPHBIX QYHKIUH 1 MIPOHM3BOIHON YHKIMH B TOUKE (TI0
17 | Boruucnenue npousBOIHBIX 1 OIpeieieHuIo). BRIBOINTS U
18 HCIIOJIb30BaTh
IpaBuJia BBIYUCIICHUSA HpOI/ISBO,JIHOﬁ.
HaXO}II/ITL MMPpONU3BOJHBIC CYMMBI U
NPOU3BEACHHUS JIBYX (YHKLUI,
KOHTpOJII)Hafl pa60Ta No 2 o Teme 1 gacTHoro. Haxonuts
«HpOI/I?:BOI[HaSD) TMPOU3BOAHBIC BJIEMCEHTAPHBIX
(hyHKIMH.
HaXO}II/ITL MMPpON3BOJHYIO
CIIOXHOM (DyHKIMH, 00paTHOI
dhyHKIIN
Paznen 5. [lpumenenue npoussoaaoi — 10 yacos
19 | MakcuMyM U MUHUMYM (YHKITUH 1 Haxonurh TOUKM MUHUMYMa U
20 | YpaBHeHHE KacaTeabHOM 1 MakcHMyMa GYHKIH. Haxomts
HauOOJIbIlICEe W HAMMEHbBIIICE
21 | Bo3pacranue u yObIBaHHE (PYHKIIUN 1 sHaueHys GYHKIH Ha OTDESKE.
22 | BemyknocTs rpadguka QyHKIMN 1 HaxouTh yIJIoBOH KOA(pQHIHEHT
23 | DKCTpeMyM (QYHKIIMH C SAMHCTBCHHON 1 KacatenbHOH K rpaduky GpyHKImu B
KpI/ITPII{eCKOf/'I TOYKOMH TOUYKE C 3amaHHoi abcuwmccoi x0.
3anuceIBaTh ypaBHEHHE
24 | 3agaun HAa MAaKCUMYM U MUHUMYM 1 9
- KacarelibHOi K Tpaduky (yHKIHH,
25 | AcumnToTsl. [IpoOHO -mTuHEHHas 1 3a/1aHHO B TouKke. [[PHMEHSTH
byHKIIHS IPOM3BOIHYIO ISt
26 | Iloctpoenue rpadukoB QyHKIHIH ¢ 1 MPUOTHKEHHBIX BBIYHCIICHUH.
HpYMEHEHHEM ITPOU3BOHBIX Haxomuts, npomexcyTxu
— BO3pacTaHus ¥ yObIBaHUS (DYHKLIUH.
27 | Hccnenosanne (byHKHHH 1 Jloka3bIBaTh, YTO 3aJaHHAS
28 (dyHKIMs Bo3pacraer (yObIBaeT) Ha
YKa3aHHOM IPOMEXYTKE.
Haxonute Hamnbonplee u
HaMMEHbIIIee 3HA4YeHHs (PYHKIIMH.
Haxoguts BTOpyIO NPOU3BOIHYIO U
YCKOpEHHe Tporiecca,
KontponsHas padota Ne 3 o reme 1 OIIMCHIBAEMOTO [IPH [IOMOLLH
«IIpumeHeHune mpon3BOAHON Gopmynsl.  Mccrnenosats
(yHKIHEO
C IOMOILBIO MPOU3BOJHOW U
cTpouts e€ rpaduk. [IpuMeHsITH
MIPOM3BOAHYIO PU
pPELIEHUH TE€OMETPUUECKHX,
(DM3MYIECKHX U JPYIUX 3a71ad
Paznen 6. IlepBooOpa3Has u uHTErpan; — 7 4acoB
29 | IlonsTre nepBooOpaszHoit 1 3HATb U IPUMEHSATH ONPEAEIeHNE
30 | [lomaae KpUBOJIMHEHHOM Tpareium. MepBOOOPa3HOH 1 HEONpEIENEHHOrO
®opmyna Herotona —JleiGHuIIa. uarerpasia. Haxozurs
. 1 MIepBOOOPA3HBIC AIEMEHTaPHBIX
Hviomon u Jlewibnuy — ocnosamenu (byHKImi, neprooGpazkbie f(X) +
meopuu UHMe2pailbHO20 UCHUCTEHUS g(x), kf(x) u f(kx + b).
31 | Beruncnenue miomaay KpUBOJIMHEHHON 1 WuTerpnpoBath (GyHKINN IPH
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Tpancuuu MOMOILY 3aMEHBI IIEPEMEHHOM,

32 | Ompenenennsiii uaterpain. CBoicTBa MHTCTPHPOBAHHA TIO HACTAM.

. 1 Brraucaars mwiomans
ONpCACICHHOTO HHTePPaHa KpUBOJIMHENHOH Tpanenuu. Ha-

33 | [IpumeHeHHE ONPEIeIEHHBIX HHTETPAJIOB XOIUTH MPHOIVKEHHBIE 3HAYCHHS
B T€OMETPUYCCKUX U (1)1/131/1qe<:1<1/1x 1 MHTErpayioB. BeIUUCIATE M1omanb
3aa4ax KPHBOJIIMHENHON TpaIeLyy,

34 O606H1aIOHIHﬁ ypOK [0 TeMme HCIIOJIb3ys FeOMeTpI/IquKHﬁ CMBICII

I8l 6 1 OIpeIeIEHHOr 0 HHTETpaIa,
« epBOO pa3Haﬂ H HHTeraﬂ» BbIYUCIIATH OHpeHGHéHHLIﬁ
35 HHTErpaJI MPH OMOITH (OPMYIIBI
Herorona—JIeiiOnura. 3Hate u
MMPUMCHATH CBOMCTBA
OHpe,}IeJ’IéHHOFO HHTErpaja,
KonTtponsHas padora Ne 4 o Teme TIPUMCHSATE OMPCCICHHBIC
1 HUHTErpaJibl IPpHU pCIICHUN
«IlepBooOpa3Hasi ©U UHTETpaID».
reOMCTPUICCKUX 1 (bHSI/IquKI/IX
3a/1a4. PemaTh HecnoxHbIe
i depeHnnansHple ypaBHEHHS,
3aJiavyu, MMpUBOAAIIHNC K
i depeHnnanbHBIM ypaBHEHHUIM
Pasznen 7. PaBHOCHIIBHOCTh YPABHEHUI U HEPABEHCTB — 4 yaca

36 | PaBHOCMIIBHBIE TIpe0Opa30OBaHUs 1 3HaTh OlpeJeeHre
YpaBHEHUU. PaBHOCHUIILHBIX yPaBHEHUH

37 | Pemennie ypaBHEHUH 1 (HepaBeHCTB) 1

38 | PaBHOCHIBHBIE TPEOOPA3OBAHNS 1peoOpasoBaHHu, PHBOJAIIIC
HEDABCHCTE 1 JTAHHOE YpaBHEHHE

39 P . (HEepaBEHCTBO) K

PaBHOCHIILHOMY, YCTaHABIINBATh
Pemrenne HepaBeHCTB 1 PaBHOCHIIBHOCTH YPaBHEHHIMA
(HEepaBEHCTB)
Paznen 8. YpaBHeHus - cieacTBus — 5 4acoB

40 | ITonsiTHE ypaBHEHUS -CICACTBUS 1

41 | Bo3BeneHue ypaBHEHHS B YETHYIO 1 3HaTh ONpe/IeNen e ypaBHEHsI-
CTCIICHb CIIEIICTBUS, TPe0Opa3OBaHus,

42 | IloTeHupoBaHue JOTapUPMUIECKUX 1 NPUBO/ISIINE JAHHOE YpaBHEHHE
YpaBHEHUH K YpaBHEHHUIO-CIIC/ICTBHIO.

43 | Pemenue ypaBHEHHH - CIICICTBUN 1 Pematp ypaBHeHHs IIPH IIOMOILH

44 | TIpakTUKyM I10 IPUMEHEHHUIO HECKOJIBKHX TI€pexo/a K ypaBHCHUIO=
npeoOpazoBaHuil, IPUBOIAIIUX K 1 CIICNCTBHIO
YPaBHEHHUIO - CIIEJICTBUIO

Paznen 9. PaBHOoCHIIbHOCTD ypaBHEHUI 1 HEPABEHCTB CUCTEM— 6 4acoB

45 | OcHOBHbBIE MOHATHS PABHOCHILHOCTH 1
YpaBHEHUI U HEPABEHCTB CUCTEM PemaTh ypaBHEHHs EPEX0NOM K

46 | Perienue ypaBHEHHIA C MOMOIIBIO CUCTEM 1 PaBHOCHJILHOM cucTeMe. Pemarp

47 | Ypasuenus Buza f(a (x))=f(b (x)) 1 YPaBHCHUA BIIIA

18 f (a(x)) = f(b(x)). Pematn
[IpakTUKyM MO pelIeHuI0 ypaBHEHUS

f _ f(b (X)) 1 HEPABEHCTBA
suna fla (x)) MEPEX0I0M K PaBHOCHIIBHOM
49 | Hepasercrsa Buza f(a (x))>f(b (x)) 1 cucreMme. Penrate HepaBeHCTBA
50 | IIpakTUKyM MO pelIeHN0 HepaBeHCTBA 1 sua f (a(x)) > f (b(x))
Buza fla (x))>f(b (x))
Paznen 10. PaBHOCHIBHOCTh YpaBHEHHI Ha MHOKECTBaX— 4 yaca
51 | OcHoBHbIe OHATHS. Bo3Benenue

YPaBHEHUS B YETHYIO CTEIIECHb.
YMHOXKEeHHEe ypaBHEHUS Ha (PYHKINIO

1

Pemate YpaBHCHUA IPU IMOMOIIN
PAaBHOCUIIBHOCTU Ha MHOXKECTBAX
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52 | lpyrue npeoOpa3oBaHusi ypaBHEHHH 1
53 | [Ipumenenwue HECKOJIBKUX
peoOpa3oBaHU. YpaBHeHUs c
JOTIOTHUTEIbHBIMUA ~ YCIIOBUSIMU.  Posb 1
Maenuykoeo, /lekapma, Buema, ®eppo,
Kapoano u 0p. 6 passumuu meopuu
peweHus: ypasHenull
54 | KonrponsHas padota Ne 5 o Teme
«YpaBHeHUs. PaBHOCHUIIBHOCTD 1
YpaBHEHUI»
Pa3nen 11. PaBHOCHIIBHOCTD HEPABEHCTB HA MHOXECTBaX— 3 yaca
55 | OcHoBuble nousTHs. Bo3senenue
HEPABEHCTB B YETHYIO CTCTICHb. 1
YMHOKEHHE HEPAaBEHCTBA Ha (PYHKITHIO
56 | IIpyrue npeoOpa3oBaHUs HEPABCHCTB.
[IpuMeHeHne HECKOJIBKUX 1
npeoOpa3oBaHml
57 | HepaBeHCTBa C JOMOIHUTEILHBIMU Pewats HepapeHcTBa NpU
1 IIOMOIIN PAaBHOCUJIBHOCTH Ha
ycnosusiva. Hectporue HepaBeHCTBa
58 y 1 MHOXECTBaAX.
PABHCHIA € MOMYIAMM Pemats HecTporue HepaBeHCTBA
59 | MeTo1 MHTEPBAJIOB JUISI HETIPEPBIBHBIX 1
byHKIINNA
60 | KonTpoasHas padota Ne 6 o Teme
«PaBHOCHIIFHOCTH HEPABEHCTB HA 1
MHOKeCTBax. MeTo 1 MPOMEKYTKOB ISt
ypaBHEHHI U HEPABCHCTB)
Pasnen 12. CucreMsl ¢ HECKOJILKUMH HEN3BECTHRIMI— 4 yaca
61 | PaBHOCMIBHOCTH cucTeM. Cucrema —
1 3HATh ONpeeIeHne
CIICICTBUE
62 PaBHOCHJIBHBIX CUCTEM
Mertox 3aMeHbI HEM3BECTHBIX. ypaBHCHHiL, PeoGpa3oBaHHii,
PaccyxzieHus ¢ YMCIOBBIMH 3HAYCHUSIMU 1 NPHBOSIINX JAHHYIO CHCTEMY K
MIPH PEIICHUN CHCTEM YPAaBHCHHIA. PABHOCHJIBHOIA.
63 | O6o0maromuii ypok 1o reme «CrcTeMbl 1 Pemrath crcTeMBbI ypaBHEHHIA
C HECKOJIbKMMHU HEU3BECTHBIMI) IPH TIOMOIIH [Tepexoia K
64 | KonTponbsHas padota Ne 7 o Teme PaBHOCHIIBHOU CUCTEME.
«Mcronb30Banne CBOMCTB (PYHKLUHI IPH Tlpu MenATH paccysienns ¢
pellleHuH YPaBHEHUI U HEPABEHCTB. 1 HHCIIOBBIMH SHAUCHIAMI TPH
N pELICHUH YpaBHEHUH U
Cucrembl ypaBHEHUH ¢ HECKOJILKUMHU
HEPABEHCTB
HEU3BECTHBIMIY.
IToBTOpEeHUe Kypca ayireOpbl ¥ Havaja aHaInM3a — 7 4acoB
65 | [loBTOpeHue no Teme «YpaBHEHUS, 1
CHCTEMBbI YPAaBHCHUI
AKTyaHHSHpOBaTL OCHOBHBIC
66 | [ToBTopenue no Teme «HepaBeHcTBa,
1 TeMbl Kypea 10 kiacca mo
CUCTEMbI HEPABEHCTB)»
anrere W Ha4daJla aHaJInu3a
67 | I'ooBast KOHTpOJIbHAsI paboTa 1
68 | AHanu3 ro0Boif KOHTPOJIBLHOM PabOTHI 1
BCEI'O | 68 yacoB
11 kaacc. I'eomerpus
Nen/m Tema ypoka KoauuectBo | Conep:xaHue qesiTeJIbHOCTH
4acoB yqaumxcs

Pasnen 1. IloBropeHne 0CHOBHBIX TEM Kypca CTEpeoMeTpun — 3 yaca
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IToBTOpenue no teme «llapamnensHOCTD

1 . 1
MPSMBIX ¥ IJIOCKOCTEH B IPOCTPAHCTBE
IloToperue 1o Teme AKTyalu3upoBaTh  OCHOBHBIE
2 <<HepHeHl[I/‘IJKyJI$IpHOCTB MPSIMBIX U 1 Tempr Kypca 10 Kmacca o
IJIOCKOCTEH B TIPOCTPAHCTBE reoMeTpun
3 1
IToBTOpenue no Teme « MHOTOTPAHHUKID)
Pasnen 2. Bekropsl B ipocTpaHcTBe — 4 yaca
4 [TonsiTue Bekropa. PaBeHCTBO BEKTOPOB. 1 ®@opMynupoBaTh OIpeseIeHe
CrnosxeHre ¥ BBIYUTAHHE BEKTOPOB. BEKTOpd, Cro JUTHHBI, KOTUTHHCAPHBIX
CymMMa HECKOJIbKHX BEKTOPOB M DABHBIX BEKTOPOB, [IPHBOAWTD
. npuMepsl  (PU3NYECKNX BEKTOPHBIX
5 | YMHOXeHHE BEKTOPa Ha YHUCIIO. 1 P —
KOMHJIaHaprIe BCKTOPKI. HpaBI/IJIO OOBSACHATH, KaK BBOAATCS IEHCTBUSA
Hapaﬂnenennneﬂa CJIOKCHHSA  BEKTOPOB, BbIUUTAHUA
6 Pa3HO)KeHI/Ie BeKTOpa 1o TpeM 1 BEKTOPOB U YMHOXCHHSA BCKTOpa Ha
YHuCJIO, KaKUMH CBOICTBAMH OHH
HCKOMILJIAHAPHBIM BEKTOPAM. 00IajaloT, YTO TaKoe MPAaBUIO
7 1 TPEYroNbHUKA, TIPaBHIIO
nmapajuienorpaMMa M NIPaBHJIO
MHOFOyFOHbHI/IKa CJIOXKCHU A
BEKTOPOB; peniath 3a/1a4y,
Pemenwne 3ana4 no teme «BekTtopsl B CBSSAHHBIE C JCHCTBISMH Hal
IIPOCTPAHCTBEC» BEKTOpPaMHU.
Pa3nen 3. Meroa koopiuHAT B IPOCTPAHCTBE — / 4aCOB
8 [IpssmMoyrospHas cucTeMa KOOPIWHAT B 1 OOGBACHATS, KaKHe BCKTOPBI
npoctpancTBe. KoopauHatel BEKTOpA. ga:“’mamc" KOMILTAHAPHBIMM;
OPMYVYJIINPOBATH u OKa3hbIBATh
CBs13b MEXTY KOOPJIMHATaMU BEKTOpA U PMYIIP A
yTBEpXKICHHE 0 MpU3HAKe
KOOpAMHATaAMU TOYCK. KOMILIAHAPHOCTH TPEX BEKTOPOB;
9 [Ipocreiimue 3a1a4n B KOOpIUHATAX. 1 OOBACHATh, B YEM COCTOMT IPABUIIO
10 | Pemenue 3anau no teme «lIpocreitue 1 napaiesienunena  CloKeHus  Tpex
384K B KOOP/MHATAX) HEKOMILJIAaHAPHBIX BEKTOPOB;
(dbopMynupoBaTh M JIOKa3bIBAaTh
11 | Yrox mexay BekTopamu. CKaasipHOE 1 TEODEMY O pAOWEHMH THOGOTO
IIPOU3BCACHUC BCKTOPOB BEKTOpa 1o TpEM JaHHBIM
12 | Pemenne 3aga4 mo teme «CkaasipHOe 1 HEKOMILIaHAPHBIM BEKTOpaM;
IIPOM3BEICHUC BEKTOPOBY MPUMEHATHh BEKTOPHI MPU pEIICHUH
TEOMETPHUYCCKUX 3aJa4.
13 | KontponbHas padoTta Ne 1 o teme 1 P A
«MeToJ1 KOOpAMHAT B MPOCTPAHCTBE.)
14 | 3auér Ne 2 mo Teme «MeTo 1 KOOPAWHAT B 1
MPOCTPAHCTBE. JIBHIKCHHUSI.
Paznen 4. Hununap, koHyc, map — 8 yacos
15 1 OOBSACHATS, YTO TaKoe
[loHATHE IHIHH pa. TTnomanm MUIMHAPAYECKAas. TOBEPXHOCTh, €€
oOpasyroliue ¥ OCh, KaKoe Telo
HTOBCPXHOCTH HUIMHADPA. Ha3bIBACTCSl IIWIIMHAPOM M Kak
16 1 HAa3bIBAKOTCA €r0 DJJICEMCHTBI, KakK
TIOTYYIHTH IUTHHIIP myTéM
BpaIllCHHS MPSIMOYTOJIbHIKA;
n300pakaTh NWIMHAP U €T0 CEUCHUS
TUIOCKOCTBIO, TPOXOsIiedl  4epes
Pemenne 3agau no tem «lunusaap» 0Ch, - TLTOCKOCTBIO,
17 1 TIepIeHNKYISPHOH K ocH;

ITonarue konyca. Inomans NOBEpXHOCTH
KOHYCa. Y CEUEHHBIN KOHYC.

O6T>$ICH$ITB, 4YTO MOPHUHUMACTCA 3a
Iiomanib OOKOBOI1 HMOBCPXHOCTHU
HUINHAPA, peuratb 3aJa4u  Ha
BBIYHMCJICHUC n J0Ka3aTciIabCTBO,
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18 1 CBSI3aHHBIC C LAJIAHIPOM.
O6T)5{CH$ITI), YTO TaKO€ KOHHYCCKasA
MOBEPXHOCTh, ¢€  oOpa3syromniue,
BEpHINHA u OCb, KaKo¢€ TEI10
Ha3bIBACTCA KOHYCOM u KakK
PeHleHI/Ie 3a7a4 10 TEM «KOHYC» Ha3bIBAKOTCA €Io BH?MGHTLI, KakK
19 1 MOJTY4YUTh KOHYC IyTEM BpallleHHs
MpAMOYT OJIbHOI'O TpCYTrOJIbHUKA,
n300pakaTh KOHYC U €ro CEYEeHHS
Cdepa u map. BzaumHoe pacmosioxeHue IIOCKOCTEI0, TpOROmAmeH  epes
pacrionoxxenue chepbl 1 MPSIMO. TIepIEHIMKYISPHOI K ocy;
ITnomans cepsi. OOBACHATh, 4YTO NPHHUMAETCA 3a
20 1 Iomaab OOKOBOH  TOBEPXHOCTH
KOHYCa, U BBIBOAUTH (POPMYIIBI JIJIsI
BBIUMCIIEHUS IUIOaneil OOKOBOM M
Cdepa, BnucanHasi B IUITUHIPHYECKYIO TNONHOH  MOBEPXHOCTH  KOHYCa;
HOBerHOCTB. C(bepa’ BIIMCAHHAA B 06’BHCHHTL, KaKoO€ TEJI0 Ha3bIBACTCA
KOHHUECK HOBEDXHOCTE yce'{éHHLIM KOHYCOM M KaK €ro
yIo P : MOJTYYHUTh MyTéM BpallleHus
21 1 HpHMoyTOHLHOﬁ Tpaneuuu,
BBIBOJUTH hopmyny JUIs
CeyeHnysi IMIIMHAPUYECKOM MOBEPXHOCTH. BBIYHMCICHHsS  ILUIOMAnH  GOKOBOM
CedeHnst KOHMYECKOHN IOBEPXHOCTH. TIOBCPXHOCTH  yCCICHHOrO  KOHYyca,
CIIaTh 3aJa4u Ha BBIYUCICHUC U
Ilpumepol ucnonvzosanuss men epawjeHus p A

6 a H J0Ka3aTCIbCTBO, CBA3aHHBIC C
6 Owimy, 6 npouzeoocmeax Huowcnezo KOHYCOM M YCSUSHHBIM KOHYCOM.
Tazcuna dopmymupoBaTh OnpeJieneHus
22 1 cdepsl U mapa, ux HEHTpa, pajuyca,
AnaMeTpa; HUCCICNO0BaTbh B3aMMHOC
pacronoxenue cepbl ¥ IIIOCKOCTH,
dbopMynupoBaTh M JIOKa3bIBAaTh
TEOpEMbl O CBOWCTBE M IPH3HAK
KonrponeHas paboTa Ne 2 1o Teme KacaTeIbHON TIOCKOCTH,
06’55{CH5{TB, YTO M[PUHHUMACTCA 3a
«{unuHzIp, KOHYC, map. wonans cheppl M KaKk  oHA
BBIpaXKaeTcs 4epe3 paiauyc cdepsl;
pemaTh IpoCcThIe 3a7auH, B KOTOPBIX
(urypupyrot KOMOHMHAIUN

MHOTI'OI'PAaHHUKOB U TEJI BpalllCHHUA.

Paznen 4. O6bemsl Ten — 10 yacon

23 | Ilousatre 006béMa. OOBEM 1 OGBsICHATD, ~ KaK  M3MEpSIOTCs
PSIMOYTOJIBHOTO MapalIeeuIea. OOBEMEI Tell, MPOBOAS AHAIOTHIO C
= H3MCHEHHUEM IUIoIaae
24 | Pemenue 3amad o TeM «O0bEM 1 MHOTOYTOITHHHKOB; (hOPMYTHPOBATD
OPpAMOYTOJIBHOT'O HAPAIICJICIINIIEA OCHOBHBIE CBOICTBA OOBEMOB H
25 | O0BEM NPSIMOI MPU3MBI. 1 BBIBOIMTh C MX MOMOIIBIO (hOPMYILY
26 | Pemenue 3a1a4 no teM «O0bEM npsAMoii 1 obbéma TIpAMOYT OJILHOTO
TPU3MBD napajurenenunena. OopMymTupoBaTh
57 — 1 U JIOKa3bIBaTh TEOpPEeMBI 00 00BEME
OOnéM uuIHHApa. OpsIMOM  TPU3MBL W 00BEM
28 | Pemenue 3amad no teM «O0BEM 1 ITHHIPA; pemaTh 3a1a4u,
HUIIMHIPA» CBs3aHHBIC C BBIYHCIICHUEM
29 | O0béM nupamupl. O0BEM KOHYCA. 1 00néMoB  3THX é}eﬂ' Brisozus
- - WHTETPATBHYIO opMylTy Ui
30 | O6bém mapa. O6bEM IApOBOTO 1 BEIMCICHIS  OGLEMOB  Ted
CCIMCHTA, IapOBOI'0 CJIOA U IIapOBOI'0O JIOKa3aTh C €€ IOMOIIBIO TEOPEMBI
CEKTOpa. 00 00BEME HAKIIOHHOH MpPU3MBI, 00
31 | Pemenue 3aaau o teM «O0BEM m1apa. 1 obbeme mmpammipl, 06 0OBEME

O06BEM 11apOBOr0 CErMEHTA, IAPOBOTO

KOHyCa; BBIBOIAWUTH (OpMyYNBI ISt
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CJIOA W IapOBOI'O CCKTOPa»

BEIUMCIICHUS O0BEMOB  yCEUEHHOM

32 1 NUPAMHUIBL U YCEYEHHOIO KOHYCA;
KonTtponsnas padora Ne 3 o teme pellaTh  3ajavud, CBS3AHHBIC  C
«OG'LCMBI TEID). BBIYHCIICHHEM 00BEMOB 3THX TEI.

Pazpnen 5. IloBTOpenue kypca reoMmeTpun — 6 yacon
33 | 'oyoBast KOHTpoJbHAs paboTa 1 AKTyanu3upoBaTh OCHOBHBIE
. . TeMbl Kypca 11 xiacca 1o
34 | Amamus rOZI0BOI KOHTPOJILHOU pabOTHI 1 P
rEOMETPUHU
BCEI'O | 34 yaca

Bcero yacos 3a 11 kiacc — 102 yaca
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