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1. Ilnannpyemblie pe3yabTAThl OCBOCHHSI Y4eOHOT0 IIpeaMeTa

HpOF paMMa HOpcAnojaract AJOCTHUXKCHHUC  BbIITYCKHHUKaMH CTapmeﬁ MIKOJIBI  CJICAYHOIIUX
JIMYHOCTHBIX, METANTPCAMETHBIX U IIPEAMETHEIX PE3YJIbTATOB.

B 1u4yHOCTHBIX pe3yiabTaTax ¢OPpMUPOBAHHOCTD!

- LEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKU
MaTEMaTHKHU U O00IIECTBEHHOM MPAaKTUKU €€ IPUMEHEHUS;

- OCHOB CaMOPAa3BUTHS U CAMOBOCIIUTAHHS B COOTBETCTBHHU C OOIIEYETIOBEUECKUMH LIEHHOCTSIMU H
ujearaMu TIpa)XXIaHCKOro OOIIeCTBa; TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPYECKOW U
OTBETCTBEHHOM J1€ATEIBHOCTH C IPUMEHEHUEM METO/I0B MAaTEMATUKH;

- TOTOBHOCTU M CHOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HAa MPOTKEHUH
BCEH KM3HM; CO3HATENBHOIO OTHOIICHUS K HEMPEpPHIBHOMY OOPa30BaHUIO KaK YCIOBHUIO YCIICUIHOMH
npodeccnoHanbHOM U OOIIECTBEHHON JEATEIbHOCTH Ha OCHOBE pPAa3BUTON MOTHBAIMH Y4eOHOI
JESATEIbHOCTH U JIMYHOCTHOTO CMBICIIA U3YYEHHsI MaTeMaTUKH, 3aWHTEPECOBAHHOCTH B IIPUOOPETECHUN U
pacIIMpeHHH MaTeMaTHMYeCKUX 3HAHWM M CIOCOOOB JACHCTBHI, OCO3HAHHOCTHM B TIOCTPOCHUU
WH/IMBUyIbHOM 00pa30BaTEIbHON TPACKTOPHUH;

- 0CO3HAHHOT0 BbIOOpa OyayIiei mpodeccuu, OpueHTUPOBAHHOM HA MPUMEHEHNE MaTeMaTHYECKIX
METOZOB W BO3MOXKHOCTEH peaju3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHS K
npodecCHOHaABbHON JesSTeNbHOCTH KaK K BO3MOXKHOCTH YYacTHUSl B PEIICHUU JIMYHBIX, OOLIECTBEHHBIX,
roCcyJIapCTBEHHBIX, 00IIEHAIMOHATIBHBIX MTPOOIIEM;

- JIOTUYECKOTO MBIIUICHUS: KPUTHUYHOCTH (YMEHHE pacHo3HaBaTh JIOTUYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUs), KPEATUBHOCTH (COOCTBEHHAsi apryMEHTaIMs, OIPOBEP)KEHHUs, ITOCTAaHOBKA 3a/ad,
dbopmynupoBka npobiem, paboTa HaJl UCCIETOBATEILCKUM IIPOSKTOM U JIp.).

B MeranpeameTHbIX pe3yjbTaTax c()OPMHUPOBAHHOCTD.

- CIIOCOOHOCTH CaMOCTOSITENIbHO CTaBUTh 1€ y4eOHOW U HCCIEeN0BATENIbCKON, MPOEKTHOM
NeSTeNbHOCTH, IUIAHUPOBAaTh, OCYLIECTBIATh, KOHTPOJUPOBAaTb M OLEHUBATh YydeOHbIE AEHCTBHUS B
COOTBETCTBUU C IIOCTABJICHHON 3a/1a4€ll ¥ YCIOBUSAMM €€ BBIITOJHEHUS;

- YMEHUS CaMOCTOSITENBHO MJIaHUPOBATh AJbTEPHATUBHBIC ITYTH JOCTHIKEHUS LIEJIEH, OCO3HAHHO
BbIOMpaTh HanOosiee F3pPEKTUBHBIE CTIOCOOBI PEIIeHNs YUeOHBIX U T03HABATEIbHBIX 33/1a4;

- YMEHHS HaXOAUTh HEOOXOIUMYIO MH(pOpPMAIMIO, KPUTHUECKH OLIEHUBATh U MHTEPIPETHPOBATH
MH(OPMALIMIO B Pa3IUYHBIX HCTOYHMKAX (B CIpaBOYHMKAX, JUTepaType, MHTepHeTe), MpencTaBisTh
uHpopMalMl0 B pa3nuyHOM Qopme (CIOBeCHOM, TaOIMYHOW, Tpaduyeckol, CHUMBOIUYECKON),
oOpa0aTeiBaTh, XpaHUTb W IepelaBaTh HMH(OPMALMIO B COOTBETCTBUM C IO3HABATEJIbHBIMU WU
KOMMYHHUKaTHBHBIMH 3a/la4aMH;

- HaBBIKOB OCYILECTBJICHMS I103HAaBaTEIbHOM, Y4EOHO-HCCIENA0BATENbCKOM M IPOEKTHOM
JeSITeIbHOCTH, HABBIKAMU pa3pelieHus Mpo0sieM; CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIbHOMY
MTOMCKY METOJIOB PELIEHMsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJI0B MIO3HAHMUS,

- YMEHHMsI IPOYKTHUBHO 00IIaThcs M B3aUMOJICHCTBOBATh B MIPOLIECCE COBMECTHON JIeATENLHOCTH,
YUUTHIBATh MO3ULIUU JPYTUX YIACTHUKOB JEATEIBHOCTH, 3()PEKTUBHO pa3peiiaTh KOHPIUKTHI;

- BJIQJICHUSI SI3BIKOBBIMU CPEJICTBAMHU - YMEHHUS SICHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO TOUYKY
3peHus, UCTI0JIb30BaTh aIEeKBATHBIE SI3IKOBBIE CPEJICTBA;

- BJIAJICHHUs HaBBIKAMU TO3HABATENIbHOW pe(IeKCHM KaK OCO3HAHHS COBEpIIAEMbIX NEHCTBUN U
MBICIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB MU OCHOBAHMII, TPAHUI] CBOETO 3HAHUS W HE3HAHMSI, HOBBIX
[I03HABATENbHBIX 33]1a4 U CPEJICTB UX JOCTUKEHUS.

B npeaMeTHBIX pe3yabTaTrax ¢(pOpMHPOBAHHOCTS!

- HpeI[CTaBJ'IeHI/Iﬁ O MareéMaTHKE KaK 4YaCTu MHpOBOﬁ KYJIBTYpPEI U O MECTEC MATEMAaTHKU B
COBPEMEHHOM IIMBUIIM3AIMH, O CIOCO0aX ONMMCaHUs Ha MATEMaTHYECKOM SI3bIKE SIBJICHUH peaJbHOrO MUPA;

- Hpe)ICTaBJ'IeHI/II\/II 0 MaTeMaTHYECKUX ITOHATHSAX KaK O BaXXHEHIINX MaTeMaTHYECKUX MOJCIIAX,
MIO3BOJISIIOIIMX OIKCHIBATh M H3ydaTb pa3HbIE IPOLIECCHI U SBIEHUSA; IIOHUMAHUE BO3MOXKHOCTHU
AKCMOMAaTHYECKOI0 IIOCTPOCHMSI MAaTEMAaTHYECKUX TEOPUI;

- YMGHI/Iﬁ OPUMCHCHUSA MCTOIOB NOKA3aTCIILCTB U AJITOPUTMOB PCIICHUA; YMCHUSA UX NPUMCHATD,
IIPOBOJMTH JOKA3aTENIbHbBIE PACCYKICHHUS B XO€ PEIICHUS 3a/1a4;



- CTAaHAAPTHBIX IIPUEMOB PEUICHMS PAlUOHAIBHBIX U HPPALMOHAIBHBIX, TIOKA3aTEIIbHBIX,

CTETNIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, X CUCTEM; UCIIOJIb30BaHUs TOTOBBIX
KOMITIBIOTEPHBIX ITPOTPAMM, B TOM YHCJIE IS TOMCKA ITYyTH PEIIECHUS U WUTIOCTPALIMY PEIICHUS YPAaBHECHUN
1 HEPABEHCTB;

- yMeHUH OOOCHOBBIBaTb HEOOXOJMMOCTb pPACHIMPEHMs] UHUCJIOBBIX MHOXECTB (Liejble,
panMoHanbHbIe, JCHCTBUTENbHBIC, KOMIUIEKCHBIE 4YHCIa) B CBS3M C pPa3BUTHEM aireOpsl (perieHue
YpaBHEHHI, OCHOBHAs TeOpeMa alureopsl);

- YMEHUH ONUCHIBAaTh KPYr MaTeMaTHYeCKHX 3ajady, /Uil PEUICHHUs KOTOPhIX TpeOyeTcs BBEICHUE
HOBBIX IOHATUH (CTeNeHb, apu(PMeTHUECKUN KOpEeHb, JorapudM; CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC;
ApPKCUHYC, apKKOCHHYC, apKTaHI'€HC, apKKOTAHIEHC; pEIIaTh IIPAaKTUYECKHE pPacyeTHbIC 3aJadu H3
OKPY>KaIOIEr0 MUpa, BKJIKYAs 3aa4y 10 COLMAIBbHO-DKOHOMHYECKON TEMATHUKE, a TAKXKE M3 CMEKHBIX
JUCLUILUINH,

- YMEHMHl [OpUBOAUTH IPUMEPHl pEaTbHBIX SABJICHUH (IPOLIECCOB), KOJIMYECTBEHHBIE
XapaKTePUCTHKH KOTOPHIX OMUCHIBAIOTCS C MOMOMIBbIO (DYHKIIMH; UCIOIB30BATh TOTOBBIE KOMIIBIOTEPHBIE
IIPOrpaMMbl JJIsl WIUTFOCTPALMK 3aBUCUMOCTEH; ONUChIBAaTh CBOMCTBA (DYHKIMII C OOPOI Ha UX Ipa@uKy;
COOTHOCHUTh pE€albHbIE 3aBUCUMOCTH M3 OKPYKAIOWIEH JKU3HU U M3 CMEKHBIX JUCHUIUIMH C
3JIEMEHTApPHBIMH (DYHKIMSIMH, €1aTh BBIBOBI O CBOWCTBAX TAKUX 3aBUCUMOCTEH;

- YMEHHIl OOBSICHATh Ha IPUMEpPaxX CyThb METOJ0B MAaTEMaTHUYECKOr0 aHaJIM3a JJIsl UCCIEAOBAHUS
GyHKIMI W BBIYUCIEHUS IUIomIaAeld (uryp, orpaHudeHHbIX rpadukamMu GyHKIUH; OOBICHATH H
TreOMETPUUYECKUN, U (PU3NYECKUH CMBICI IMPOU3BOJHOM; IMOJIb30BATHCA IMOHSATUEM IPOU3BOJHON MpHU
OTMHMCAaHUU CBOMCTB (DYHKIINK;

- TMpEACTaBIEHUN O Ipoueccax U SIBICHUAX, HMMEIOIIMX BEPOATHOCTHBIM XapakTep, O
CTaTUCTMUYECKUX 3aKOHOMEPHOCTSAX B pealbHOM MHUpE, 00 OCHOBHBIX MOHSATHAX 3JEMEHTapHOW Teopuu
BEPOATHOCTEN; YMEHHI HaxOIuTh U OLIEHUBATh BEPOATHOCTH HACTYILJICHUS COOBITUH B MPOCTEUIINX
IIPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapAKTEPUCTUKHU CIIy4allHbIX BEJIMYNH;

- HaBBIKOB MCIOJIb30BaHMUS TOTOBBIX KOMITBIOTEPHBIX MPOTrPaMM MPU PELICHUH 3a/1a4;

- TMpeACTaBIeHUH O HeoOXOAMMOCTH JI0Ka3aTelbCTB IPU OOOCHOBAaHUM MaTeMaTHYECKHX
YTBEPKIICHU;

- IOHATUIHOIO ammapara 10 OCHOBHBIM pa3/iejlaM Kypca MaTEMaTUKHU; 3HAHUH OCHOBHBIX TEOPEM,
(dbopMyIl, U1 YMEHUSI UX MPUMEHSTh, YMEHHS TOKa3bIBaTh TEOPEMbI U HAXOAUTh HECTAHJAPTHBIE CIIOCOOBI
peleHns 3a1ay;

- YMEHUH MOJEINpOBaTh pEAIbHBIE CHUTYallUH, MCCIEN0BAaTh ITOCTPOEHHBIE MOJIENH,
UHTEPIPETUPOBATH MOTYYEHHBIN PE3YNIbTaT;

- IIpEJICTaBICHUI 00 OCHOBHBIX MOHATUSAX MAaTEMaTHUYECKOIO aHaJu3a U UX CBOWCTBAX, BJIAJICHUE
YMEHHUEM XapaKTepu30BaTh NOBeJeHUE (YHKIUI, UCIIOIb30BaHNE MOJYYESHHBIX 3HAHUHN IS ONMUCAHUS U
aHaJIN3a PeAIbHBIX 3aBUCUMOCTEN;

- YMEHMM COCTABIJIEHUS BEPOATHOCTHBIX MOJIEJIEH IO YCIOBUIO 3a7]a4l Y BBIYMCIIEHUS BEPOSTHOCTU
HACTYIUUICHUs] COOBITUH, B TOM 4HCJE C IMpUMEHEHHeM (opMyn KOMOWHATOPUKM U OCHOBHBIX TEOPEM
BEPOATHOCTEW; UCCIIENOBAHUS CIIyYallHbIX BEJIMYNH I10 UX PACIPEIEIICHHUIO;

- YMEHHMH pacro3HaBaThb Ha 4YepTekaX U MOJENSIX IPOCTPAHCTBEHHBbIE (POPMBI; COOTHOCHUTH
TpeXMepHbIe 00BEKTHI C UX OIMHCAHUSAMU, U300pAKECHUSIMHU; ONHUCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX
U IUIOCKOCTEM B TMPOCTPaHCTBE, apryMEHTHpPOBaTb CBOU CYXKIEHHS 00 53TOM PpacHoJIOKEHUU;
aHAJIM3UPOBATh B MPOCTEHIINX CITyyasiX B3aMMHOE pacloyiokeHHue 0OBEKTOB B IPOCTPAHCTBE; U300pakaTh
OCHOBHBIE MHOTOTPAaHHUKH, BBIMOJHATh YEPTEXKU IO YCIOBMSIM 3ajad; CTPOUTH MPOCTEHIINE CEYEeHUS
Ky0a, MpU3MBbI, TUPAMHJIBL; PEIaTh MJIAaHUMETPUYECKHUE U MPOCTEHINe CTepeoMeTpHUecKue 3a1aui Ha
HaXO0XJEHUE T€OMETPUUYECKUX BEJIMYUH (JITMH, YIJIOB, IJIOMaJeil, 00beMOB); HCIIOIB30BaTh MPHU PELICHUH
CTePEOMETPUYECKUX 3a7ay IUIaHUMEeTpudeckue (akTbl W METOIbl; IMPOBOAMTH JIOKa3aTeIbHbIE
pacCyXJIeHHs B XOJI€ pEeLIEHUS 3a/1a4;

- HCIIOJIb30BAaHUS TPUOOPETEHHBIX 3HAHMA M YMEHMH B NPAKTUYECKOH MAEATeNbHOCTH U
MOBCEIHEBHOM XU3HU JUIsI UCCIIEOBaHMS (MOZIEIMPOBAHMSI) HECIOKHBIX MPAKTUYECKUX CHUTyallMil Ha
OCHOBE M3Y4YEHHBIX (OpMyNn W CBOMCTB (Uryp; BBHIUMCIECHUS OOBEMOB M IUIOLIa/iell MOBEpPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ MpPH PEIIEHWH TNPAKTUYECKUX 3a/]ay, HCIONb3ysd HpH HEOoOXOIUMOCTU
CIPaBOYHMKH U BBIYMCIUTENBHbBIE YCTPONCTBA.



Yuciia 1 BeJIMYMHBI
Buinycknux nayuumes:

® OIEpPHPOBATH MOHATHEM «paJUaHHAS MEPA yTJIay, BBIMOIHATH MPEe0oOpa30BaHus paiuaHHON
MEpBI B IPaAyCHYIO U IPALYCHON MEPHI B PaIMAHHYIO;

® ONEpUPOBATH MOHATHEM «KOMIUIEKCHOE YHCIIO», BHIIIOJIHATH apu(MeTUUECKre ACUCTBUS C
KOMILIEKCHBIMH YHCIIAMU;

¢ 1300paXkaTh KOMIUIEKCHbIE YUCIIa HA KOMIUIEKCHOM TIOCKOCTH;

Buinycknux nonyuum 6o3modrcHocms.:

®  CIIOJIB30BATh Pa3IMUHbIE MEPHI YIJIOB IIPU PELIEHUH F€OMETPUUYECKUX 3a/1a4, a TAKXKE 3a-
J1a4 U3 CMEXHBIX JUCLUIUIMH;

® [PUMEHATH KOMIUIEKCHBIEC YHCIIa JJIsl PeleHUs alreOpandyeckux ypaBHEHUH.

Breipakenus
Buinycknux nayuumces:

e OIEpUPOBATh NOHATHUEM KOPHS N-CTENEHHU, CTEIIEHU C PALIMOHAJIBHBIM IIOKA3aTeeM, CTe-
MIEHH C ICHCTBUTEIBHBIM ITOKa3aTelieM, Jorapudma;

® [IPUMEHSATH MOHATUE KOPHS N-CTENIEHH, CTENIEHU C PallMOHAIbHBIM IIOKA3aTeNIeM, CTEIIEHHU C
JEHCTBUTENBHBIM [TOKa3aTeseM, Jorapudma u uX CBONCTBA B BRIYUCICHUSAX U MPU PEUICHUH
3ajady;

®  BBIIOJIHATH TOXKAECTBEHHbIE IPe00pa30BaHusl BbIPAXKEHUMN, COJEPKAIIMX KOPEHb N-
CTENEHH, CTENIEHU C PallMOHAJIbHBIM OKA3aTeJIeM, CTENIEHH C IEUCTBUTEIIbHBIM [TOKa3aTe-
nieM, Jjorapudm;

® OIEepUPOBAThH MOHATHAMH: KOCUHYC, CHHYC, TAHT'€HC, KOTAHT€HC YIJla IOBOPOTA, apKKOCH-
HYC, apKCUHYC, apKTAaHI€HC U apKKOTaHI€HC;

®  BBINOJIHATH TOXKAECTBEHHbIE PE0Opa30BaHUs TPUTOHOMETPUUECKUX BbIPAKEHUM.

Buinycknux nonyuum eozmoorcnocms.

®  BBINOJHATH MHOTOIIIATOBBIE MPE0OPa30BaHMsl BBIPAKEHUH, MPUMEHSThH IIUPOKUI HA0Op CIo-
co0OB U IPUEMOB;

® [IPUMEHSATH TOXIECTBEHHBIE IPEOOPa30BaHUs BHIPAKEHUH JIUIs pEeLIeHUs 3a/1a4 U3 pa3iny-
HBIX Pa3/eioB Kypca.

YpaBHeHus U HepaBeHCTBA:
Buinycknux nayuumes:

e peulaTh UppanMoHaIbHbIE, TPUTOHOMETPUUYECKHE, TIOKa3aTeIbHbIe U JJorapudmMudeckue
YpaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI;

e pemark anredpandeckue ypaBHEHHs] HA MHO)KECTBE KOMIUIEKCHBIX UHCEIT,;

e [IOHMMAaTh YPaBHEHHE KaK Ba)KHEUIIYI0O MaTeMaTHUECKYIO MOJIEIb /JIsl OTIMCAHUS U U3yue-
HUS Pa3HOOOPA3HBIX peallbHBIX CUTYAIUil, peliaTh TEKCTOBBIE 3aJ]aul alreOpandeckum Me-
TOZOM;

® [IPUMEHSATH rpaduuecKkre NpeACTaBICHUs A UCCIeI0BaHNs ypaBHEHUH.

Buinycknux nonyuum 6o3modrcHocms.:

e OBJAJETh IPUEMaMU PELIECHUS YpaBHEHUH, HEPAaBEHCTB U CUCTEM YPaBHEHHI; MPUMEHATh
anmapar ypaBHeHHUH JJIs pellieHus] pa3HO0Opa3HbIX 3a/1a4 U3 MAaTEeMaTHKHU, CMEXXHBIX MpeJ-
METOB, MTPaKTUKU;

®  NpUMEHATH rpaduuecKue MpeACTaBICHU s UCCIeA0BaHNs YPaBHEHUN, HEPABEHCTB, CHCT
YPaBHEHUH, COAEPKAIINUX TapaMeETPHI.
DyHKIUM:
Buinycknux nayuumes:

® [IOHHMMAaTbh U UCIOJIb30BaTh (PYHKIIMOHAIbHBIE TIOHATHS, S3bIK (TEPMUHBI, CUMBOJINYECKHE
0003HaueHNUs ),

®  BBINOJHATH NOCTPOEHUS I'paUKOB (PYHKIMHU C TOMOILBIO TE€OMETPHUUECKUX Ipeodpa3oBa-
HUM;

BBINOIHATH IOCTPOEHHS rPAQUKOB BUIA Y="1/X , CTENEHHBIX, TPUTOHOMETPHYECKHX, 00paT-
HBIX TPUTOHOMETPUYECKUX, TOKA3aTEIbHbBIX U JOrapu(pMUUIECKUX (PYHKIINMH;

® [OHUMAaTh (PYHKIHIO KaK BaXKHEHIIIYI0 MAaTEMAaTUYECKYIO MOJIENb JIJIsl ONMCAHUS TIPOLIECCOB
U SIBJICHUM OKPYXAIOIIero MUpa, MPUMEHATh GYHKIIMOHATBHBIN S3bIK JJIS OTIMCAHUS M HC-
CJICZIOBAHUS 3aBUCUMOCTEH MEXAY (PU3NUECKUMHU BETUUNHAMH.



Buinycknux nonyuum 603modcnocmn:
® IIPOBOJUTH UCCIICAOBAHUS CBA3aHHBIE C U3yYEHUEM CBOMCTB (DYHKIUI1, B TOM YHUCIIE C HC-
MOJIb30BaHUEM KOMITBIOTEPA;
® UCMOJb30BaTh PYHKIMOHAIbHbIE IPEICTABICHHUS U CBOMCTBA (DYHKIMI U1 peleHus 3a1a4y
U3 PA3IMYHBIX Pa3/IesIOB MaTEMATUKU.
DJIeMEeHThI MATEMaTH4YeCKOI0 AHAIN3A:
Buvinycknux nayuumcs:
® [IOHMMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHYIO C TOHATUSMH MIPOU3BOIHOM;
® pemiaTth HEPABEHCTBA METOJOM HHTEPBAJIOB;
®  BBIYUCIATH MPOU3BOAHYIO QYHKIIUH;
®  HCMOJB30BATh MPOU3BOJHYIO ISl TOCTPOEHUS rpauKoB GYHKIMU U UCCIEAOBAHUS (PyHK-
1y,
® [IOHUMAaTh F€OMETPUYECKUIN CMBICI IPOU3BOJIHOM;
Buinycknux nonyuum 6o3mooicnocmn:
e cdopmMHpOBaTh MPEJCTABICHUE O TIpeesie PYHKIUN B TOUKE;
e cdopMHpOBATh NPEJCTABICHUE O IPUMEHEHUN T€OMETPUYECKOTIO CMbICIIA IIPOU3BOIHOMN B
Kypce MaTeMaTHKH B CMEKHBIX TUCIHUILINHAX;
DJIeMeHThl KOMOMHATOPUKH, BEPOSITHOCTH M CTATUCTUKM:
Buvinycknux nayuumcs:
e pemiatb KOMOWHATOPHBIE 33]a4M Ha HAXO0XKJICHHE KOJIMYECTBA 00BEKTOB MIT KOMOMHAITHH;
e npuMeHATH hopMyny 6mHOMa HeloTOHA 17151 MpeoOpa3oBaHus BEIPAXKEHUH;
®  UCMOJIB30BAaTh METOJl MATEMATHYECKOW MHAYKIIMH IS JJOKA3aTEIbCTBA TEOPEM U PEUICHUS
3ajau;
® UCIMOJb30BaTh CIIOCOOBI MPEICTABIECHUS U aHAJIN3a CTATUCTUYECKUX JaHHBIX;
®  BBINOJIHATH ONEPALMH HAJl COOBITUSIMH U BEPOSITHOCTSIMU.
Buinycknux nonyuum 6o3mooicnocma:
® HAYYHTCS CIIEUUAIBHBIM IIPUEMaM peleHHsi KOMOMHATOPHBIX 3a71ad;
®  XapaKTepU30BaTh IPOLIECCH] U SIBJICHUS, UMEIOIINE BEPOSITHOCTHBIN XapakTep.
I'eomerpus
B pe3ynbrate u3ydyeHusi reOMETPUN BBITYCKHUK HAYYHTCS:
e PaCTO3HaBaTh Ha YEPTEXKAX U MOJICIISIX MIPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH TPEXMEpPHBIE 00b-
eKThI C UX OIHMCAHUSAMH, U300paKEHUSIMHU;
e ONTMCHIBATh B3AaMMHOE PACIIOJIOKEHHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE, aprYMEHTHPOBAThH
CBOU CYXJIEHUS 00 3TOM PaCHOJIOKEHUH;
e AHAJTM3UPOBATH B MPOCTEHIIINX CITyYasx B3aMMHOE PACIIOJIOKEHHE 0O BEKTOB B IPOCTPAHCTBE;
e 1300paXkaTb OCHOBHBIE MHOTOTPAHHUKU U KPYTJIbIE TeJIa, BBITOIHATH YEPTEXKH O YCIOBUSM 3a/1a4;
e CTPOUTH MPOCTEHIITNE CeUEeHUs KyOa, MPU3MBI, TMPAMUJIB;
. pelaTh MJIaHUMEeTPUYECKHEe U MPOCTEHINe CTEPEOMETPHUECKUE 3a/1a4H Ha HAXOXKICHUE T€OMETPHU-
YECKHUX BEJTWYUH (JJTUH, YTJIOB, IJIOMIAeH, 00HEMOB);
e ICII0JIb30BATh MIPU PELICHUH CTEPEOMETPUUECKUX 3a]1au IUIAaHUMETPHUECKUe (PaKThl U METObI;
e TIPOBOJIMTS JIOKA3aTEIbHBIC PACCYKICHUS B XOJIE PEIICHHS 3a/1a4.
BhINMYCKHUK MOJTYyYUT BO3MOKHOCTh:
e OmnepupoBaTh MOHATUAMH: TOUKA, PsMas, MJIOCKOCTh B IPOCTPAHCTBE, MAPAUIEIBHOCTD U Mep-
MEHAUKYISPHOCTD MPSIMBIX U IIOCKOCTEH;
® TIPUMEHSTH JUIS PEUICHHUS 3a7a4 reOMeTpudeckre (DaKThl, €CIIM YCIOBHS TPUMEHEHHS 3a/IaHbI B
SABHOH (opme;
e pemarh 33Jja4d Ha HAXOXKJCHUE TeOMETPUUYECKHX BEIMYMH MO 00pa3iiaM MM ajropuTMam;
e jenaTh (BBIHOCHBIE) INIOCKHE YEPTEKU U3 PUCYHKOB 0OBEMHBIX (DUTYDP, B TOM UHUCIIE pPUCOBATH
BHUJ] CBEPXY, COOKY, CTPOHUTDH CEUEHHUSI MHOTOTPAHHUKOB;
®  U3BIEKAaTh, MHTEPIPETHPOBATH M MPEOOPA30BHIBATH HHOOPMAITUIO O TEOMETPHUYECKUX (QUTYpax,
MIPEJICTABICHHYIO Ha YepTexkKax;
® [IPUMEHSTHh reOMETpUYEcKre aKThl AJs peIIeHHs 3a/1a4, B TOM YHCIIE MPEANOoaralonx He-
CKOJIBKO IIarOB peIleHUS;
® OINHKCHIBATh B3aMMHOE PACIIOJI0KEHUE MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;
e (opMyIHpOBaTh CBOWCTBA U MPHU3HAKH (pUTYD;



JTIOKa3bIBaTh T€OMETPUUECKUE YTBEPKIACHUS;
BIIQJICTh CTaHJAAPTHOU KIACCHU(PUKAIIMEH MPOCTPAHCTBEHHBIX QUTYp (TTHpaMUIbI, TIPU3MBI, TTApa-
JIeTICTIUTIC /Bl );

HaXOJUTh OOBEMBI U IJIOMIAH MOBEPXHOCTEH T€OMETPUUYECKUX TET C IPUMEHEHHEM (DOPMYIT;
BBIYUCIISITH PACCTOSIHUS U YTJIBI B IPOCTPAHCTBE.



2. Conep:xaHue yueOHOTO TpeaMeTa

AJIreOpa M Ha4aJ1a MATEMAaTHYECKOr0 AaHAJIN3Aa

Yucnoevie pynkyuu

Omnpenenenne GpyHKINHU, CLIOCOOBI €€ 3a1anusi, cBoiicTBa GyHKIMA. OOpaTHas QyHKIIHS.

Tpuzonomempuueckue ynkyuu

YucnoBast OKpYKHOCTb. JliuMHA Jyrd €IWHUYHOM OKPYKHOCTH. YuCiOBas OKpPY)KHOCTb Ha
KOOpAMHATHOHM mockocTd. CHHYC M KOcMHYC. TaHTeHC M KOTaHTeHC. TpuroHoMmeTpudeckue (yHKIUU
YHUCIOBOTO aprymeHra. TpuUroHomerpuueckue (GpyHKIUH YIiIoBOro aprymenra. @opmyisl NpUBEICHHUS.
dynkuus y = Sin X, ee cBoicTBa U rpaduk. OyHKIMs y = COS X, e cBOWCTBa U rpaduk. [lepuoauuHocTb
byuknuii y = sin X, y = c0s X. I[Tocrpoenue rpaduka ¢pyukiuit y = mf(X) u y = f(kX) mo usBectaHomy
rpaduky pynkuun y = f(X). @ynkuun y = tg X u y = Ctg X, ux cBoiicTBa U rpaduKu.

Tpuzonomempuueckue ypagHeHus

[lepBble mpeacTaBiIEHUSI O PEUIEHMM TPUTOHOMETPUUYECKUX YpaBHEHMM. ApkkocuHyc. Pemenue
ypaBHeHus COS t = a. Apkcunyc. Perenue ypaBHeHus Sin t = a. ApKTaHI'€HC M apKKOTaHIeHC. Perienne
ypaBHeHul tg X = a, Ctg X = a.

[Ipocreiimme TPUrOHOMETPUUYECKHE YypaBHEHUA. J[Ba MeTona peleHUs TPUTOHOMETPUYECKUX
YpaBHEHUI: BBEJEHHWE HOBOW IIEPEMEHHOM M pasjoxkeHWe Ha MHOxUTenu. OaHOpOAHbIE
TPUTOHOMETPUYECKHUE YPABHEHUS.

IIpeoopazosanue mpuzoHomempuyuecKux 6blpar}ceHuil

CHHYC M KOCHHYC CYMMBI M Pa3HOCTH apryMeHTOB. PopMyiibl IBOMHOro aprymeHTta. ®opMyiibl
MOHMXKEHUs1 cTerneHu. [IpeoOpazoBaHMe CyMM TPHUTOHOMETPHYECKMX (YHKIMHA B MPOU3BEACHUE.
ITpeoOpa3oBanue Npou3BeIeHUI TPUTOHOMETPUYECKUX (PYHKLUN B CYMMBI.

Ilpouszeoonan

OmnpeneneHue 4MCIOBOM IOCIENOBATENBHOCTH U cnocoObl e€ 3amaHus. CBoMcTBa 4YHCIOBBIX
IIOCJIEI0BATEIbHOCTEM.

Omnpenenenne npenena nociaeaoBarenbHOCTH. CBOMCTBA CXOIAIIMXCS IOCIIEN0BATEIBHOCTEH.
Brruucnenne npenenos nocnegoaresnbHocTeld. Cymma 0€CKOHEUHON T€OMETPUUYECKON TPOTrPECCHH.

IIpenen ¢ynkuuu Ha OeckoHeuHocTH. [lpenen ¢ynxkuuu B Touke. Ilpupamenue aprymeHTa.
[Ipupamenue GyHKIUN.

3aznauu, NpUBOASAIINE K HOHATHIO IPOM3BOAHOM. OmpeieseHre NpOM3BOAHON. AJITOPUTM OTBICKAHHUS
npousBojHON. @opmynsl nuddepennmposanus. [Ipasuna quddepenunponanus. Auddepenunpopanue
byukipn y = f(kx+m).

VYpaBHeHHe KacaTelbHOHN K TpaduKy QyHKUINU. AJITOPUTM COCTaBJICHHUS YpaBHEHUS KacaTelIbHOH K
rpaduky pyakmuuu y = f(X).

[IpumeneHne NpPOM3BOAHOM [UIsl UCCIENOBaHUS (QYHKIUH HAa MOHOTOHHOCTH U 3KCTPEMYMBI.
[Toctpoenne rpadukoB ¢yHkuil. IIpumeHeHne mNPOU3BONHONW JUIsI OTBHICKAaHUS HAWMOONBIIMX U
HAaUMEHBIINX 3HAYEHUN BEIUYMH.

Oboowarouiee noemopenue.

I'eomerpus

Beeoenue

[Ipenmer crepeomeTpun. AKCMOMBI cTepeomeTpun. HekoTopbie cecTBUS U3 aKCHOM.

Ilapannenvnocms npameix u niockocmei

[TapamenpHOCTh TPSIMBIX, NPSIMOM M IUIOCKOCTH. B3anMHOE pacnoyioKeHuEe ABYX NPSIMBIX B
IIPOCTPAHCTBE. YTON Mexay JAByMsa mpsameiMH. [lapamnensHocTs miiockocted. Terpasap w
napajuieJIenuIe.

Ilepnenoukynapuocms npamvlx u naocKkocmei

[lepneHMKyYISAPHOCTD NPSIMON U MJIOCKOCTH. [IepnenauKyIsip 1 HaKJIOHHBIE. YTOJI MEXAYy IPAMOR
U IUIOCKOCTBIO. JIByrpanHwlii yron. IleprmeHIuKyIsspHOCTH IUIOCKOCTEH. TpexrpaHHBIA  Yroil
MHororpasHssIii yrosi.

Mnozozpannuku

[Tonsstne MHOrOrpanHuka. [lpusma. [lupamua. IpaBunsHbIE MHOTOTPaHHUKH.

Iloemopenue. Pewienue 3a0au.



Hcnoan3zosanue 2CO

MBOY T'opoackast rumuasus npu peanuzanun OOIT o0miero o6pa3oBaHus HCIOIB3YIOT JIEKTPOHHBIE
cpencTBa 00ydeHUs Ha ypokax rnpu cobmonennn yctanoBieHHbIX CIT 2.4.3648-20 TpeboBanmii:

OOm1ast TpoIOKUTEIBHOCTD HCIIOIB30BaHUS 3JIEKTPOHHBIX CPEACTB 00ydyeHus Ha ypoke (1. 2.10.2): mis
WHTEPAKTUBHOW AOCKH -1 aerer ctapmie 10 et — 30 MuHyT; 11 KoMInbloTepa (HOyTOyKa, IJIaHIIeTa)-
g neteit 5-9 knaccoB — 30munyT, 10-11 kimaccos- 35 MUHYT.

[Ipu ucnonwszoBannu DCO ¢ neMoHcTparmei o0yJyarmux (ruIbMOB, IPOrpaMM WM WHON WH(OpMaInH,
mpelycMaTpuBalommx e¢  (UKCAMI B TETPAASX  BOCIMUTAHHUKAMH W OOyYaroIIMMHUCS,
MIPOJIOJKUTENFHOCTh HETPEPHIBHOTO MCIOJIB30BAaHUSl SKpaHa HE JOJDKHA IPEBbINIATh A JeTeil 5-9x
Kj1accoB -15 munyt, 10-11 kinaccoB 20 MmunyT. (1. 2.10.2)

C uenbto NpodUIAKTUKU HApyIIEHUS 3pEHHUS 005S3aTelbHO MPOBOAMTHCA TMMHACTHKA JJIS TJa3 MpH
WCIIOJIb30BAHUU AJICKTPOHHBIX CPEACTB OOyUYEHHS- HA YPOKE M MEpEeMEHE, a TaKKe MPH HCIOIb30BAHUH
KHIDKHBIX YU4E€OHBIX U3JIaHUI — BO BpeMs IepeMeH IpH ydacTuu neparora (mm. 2.10.2, 2.10.3)



3. TemaTuyeckoe MJIAHUPOBAHHUE

AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

Pa3zgen

Tema ypoka

KoJs-Bo uacoB

BBogHoe noBropenue

YpaBHeHus.

4 yaca

Hepasencraa.

DyHKIUN.

CrapTtoBas paboTa.

OyHKINH U TpaPUKH

[TonaTue QyHKIUH.

15 yacoB

[Ipsimasi, runepOoia, mapabosa U OKPYKHOCTb.

HenpepbIBHOCTh 1 MOHOTOHHOCTh (DYHKITHIA.

glwlwk|k|k|-

KBanpatuunas u npoOHo-nuHeiHas pynkmun. [Ipeodpa-
30BaHUE rpaKoB.

w

KonTponbnas padora Ne 1 no reme «®yHKuuu u rpa-
buxm».

CreneHu u KOpHU

CrenenHasi GyHKIHUS y=XN OPU HATYPAJIIbHOM 3HAYECHHUHU N.

15 gacoB

ITonstue KOPH:A N-OM CTEICHU.

CBoiicTBa apu(METHIECKUX KOPHEH.

CrenieHs ¢ palOHAJIbHBIM ITOKA3aTCJICM.

KonTponbnas pabora Ne 2 no reme «CTeneHH U KOPHI.

P ERIN -

[TokazarenbHas u Jora-
pubmuyeckas GyHKIIUU

[TokazarenpHas pyHKIMsI, €€ CBOMCTBA U TrpaduK

26 yacoB

[TokazaTenbHble YpaBHEHUS

IToxa3aTennHble HCPABCHCTBA

[TonsiTue norapudma.

Jlorapudmuueckas ¢pyHxius, e€ cBONCTBa U rpaduk

CaoiicTBa Jiorapu@mos.

Jlorapudmuueckrue ypaBHEeHuUs

Jlorapudmuueckrue HepaBeHCTBA

NINOTIINININININ

KonTponbnas padorta Ne 3 o reme «IlokazaTtenbHas u Jio-
rapupmuueckasi QyHKIIIN.

-

Pemmenue 3agay mo teme

(ep]

Tpuronomerpuyeckue
byHKIMH

Yron noBopora.

50 yacoB

Paauannas mepa yria.

CuHyc ¥ KOCHHYC JIF000r0 yrIia.

TaHTeHC ¥ KOTaHTeHC JTI000r0 yria.

HpOCTGﬁHIHC TPUTOHOMCTPUYICCKNUEC YPAaBHCHUS.

PopMyIIbI TPUBEACHUS.

CoiicTBa u rpaduk QyHKIIMH y=sinX.

CaoiicTBa U rpaguK QYHKIIUU Y=COSX.

CaoiicTBa U rpaguK QYHKIUU Y=tgX U y=cCtgX.

NWWWWWWiN -

KontponbHas padora Ne 4 mo teme «CBoiicTBa U rpaduku
TPUTOHOMETPUUECKUX (PYHKIIHUI.

[EY

3aBUCUMOCTH MEXYy TPUTOHOMETPHUECKUMH (PYHKIIUSAMU
OJIHOTO M TOTO K€ apr'yMEeHTa.

CI/IHYC H KOCMHYC CYMMBI U pa3HOCTHU ABYX YI'JIOB.

Tanrenc CYMMBI U TAHI'CHC PAa3HOCTHU IBYX YIJIOB.

Tpuronomerpuueckre GyHKIUHU IBOMHOTO yria.

WWhr>~

[IpeobpazoBanue MPOU3BEACHHS TPUTOHOMETPUUECKHIX
¢ynkuuii B cymmy. O6patHoe npeoOpa3oBaHue.

SN

Pemennie TpUroHOMETPUYECKUX YPAaBHEHUIA.

Kontponbnas padota Ne 5 mo teme «Tpuronomerpuue-
CKUE (PYHKITHHY.




BepositHOCTB U cTaTh-
CTHKA [ToHsiTHE BEpOSTHOCTH. 1
7 4acoB Briunciienue yncia BapuaHToB. 5
Kontponbnas padota Ne 6 mo TeMe «3J€MEHThHI TEOPUHU
BEPOSITHOCTEN U KOMOMHATOPUKU. 1
IToBTOpEeHNE DYHKIIUU U TPaPUKH. 8
18 yacoB YpaBHEHHUsI U HEPABEHCTBA. 8
Hrtoroas koHTposbHAs paboTa. 2
I'EOMETPUA
Paznen Tema ypoka KoJ1-Bo yacos
Bsenenue [Ipenmer crepeomeTpuu. AKCHOMBI CTEPEOMETPHH. 1
4 gaca HekoTopele cnencTBus U3 aKCHOM. 1
Pemenue 3ana4y Ha IPUMEHEHHE aKCUOM CTEPEOMETPUU
U UX CIIEACTBUH 2
[TapannensHocTs npsiMelx U | [lapannensHsle npsMblie B pocTpaHcTse. [lapannens-
IIJIOCKOCTEN HOCTB TPEX MPSMBIX. 1
4 vaca [TapanienbHOCTh NPSIMON U INIOCKOCTH 1
Pewmenne 3amad no reme «llapamienbHOCTs IPAMOMN U
TJIOCKOCTH. 2
B3anmuoe pacnonoxenue
IPSIMBIX B IIPOCTPAHCTBE.
Yros Mexay IpsIMBIMHU. CkpenBaroumecs npsiMble 1
VYTIIBl ¢ COHANIPaBICHHBIMU CTOPOHAMU. YTOJ MEXY
4 yaca MPSIMBIMHU. 1
Pemenue 3ana4 no teme «Yrosl Mexay NpsMbIMUY. 1
KonTponbnas padora Ne 1 mo reme «AKCHOMBI CTEpPEO-
METPUH U UX CIEICTBUSY. 1
[TapannenbHOCTH MIIOCKO- [TapannensHbie muockocTu. CBOMCTBA MapalIebHbBIX
cTei MJI0CKOCTEN 2
9 gacos 3aJjauy Ha IOCTPOEHUE CEUECHUN 3
Pemenue 3anay no teme «llapamienbHOCTh NPSAMBIX U
TIOCKOCTE. 3
KonTponbnas padora Ne 2 o reme «llapannenbHocTh
IPSIMBIX M IIJIOCKOCTEN. 1
[Iepnenpukynsaprocts npsi- | [leprnieHauKynspHble npsiMble B IpocTpaHcTse. [lapa-
MBIX U TNIOCKOCTEN JIEJIbHBIE MPSIMBIE, NEPIEHIUKYISIPHBIE K INIOCKOCTH. 1
4 yaca [Ipu3HaK nepneHaANKYJISPHOCTH IPSIMOM M INIOCKOCTH 1
Pemenue 3anay no teme «llepneHaukynsapHoCTb mpsi-
MO U IIJIOCKOCTU. 2
[lepnieniuKynsp U HAKJIOH-
HBIE. YTOJI MEKAYy IpaMor | PaccTosHue OT TOUKH 10 III0CKOCTH. Teopema o TpEX
Y TJIOCKOCTHIO. MePIEHIUKYISIpax. 2
6 yacoB Yroa Mexay npsiMON M IJIOCKOCTBIO 1
Pemenue 3anay no teme «lleprnenaukynsap 1 HaKJIOH-
HblE. YT0JI MEXAY NPSIMON U TUIOCKOCTBIO.». 3
JIByrpannsii yroiu. [lepnen- | /JIByrpannsiii yrou. [Ipu3Hak nepneHuKyIs[pHOCTH
JUKYJISPHOCTb INIOCKOCTEHN. | IBYX IJIOCKOCTEH. 2
Pemenue 3agau no reme «TpexrpaHubliil yroia. Muoro-
6 yacoB TPaHHBIA yTroJ». 1
Pewrenue 3anau no reme «JIByrpanssiii yroiu. Ilepnen-
JUKYJISPHOCTD INIOCKOCTEM. 2
KontponsHast padora Ne 3 o teme «llepnenaukymnsip-
HOCTb IIPSIMBIX M INIOCKOCTEN». 1

10




MHOrorpaHHuKN [Tonsitue MHOrorpannuka. [lpuzma 1

8 yacoB Pewrenue 3amad o reme «lIpusmapy. 3
IInpamupa. IlpaBunbHas nupamuaa. Y ceyéHHas nupa-
MHuaa 1
Pewenue 3amad no reme «lIupamumnar. 3
Cummetpus B nmpoctpaHcTse. [loHsATHE MpaBUIBLHOTO

IIpaBuiibHBIE MHOTOIpaH- MHOTOTpaHHHUKA. DJIEMEHTbl CHMMETPHUH NIPAaBUIIbHBIX

HUKU. MHOTOrpaHHUKOB. Teopema Dilsiepa 1

8 yacoB Pemenue 3a1ay no teme «MHOrOrpaHHUKNY. 6
KontponbHas padota Ne 4 o reme «MHororpanHukmy. | 1

3aKII0uYnTEIbHOE TOBTOPE-

HHE Kypca reomeTpun 10

KJjlacca AKCHOMBI CTEPEOMETPUHU U UX CIECTBUS. 2

16 yacoB [TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN 2
[lepneH TUKYISIPHOCTD NPSIMBIX U MJIOCKOCTEN 2
MHororpanHuKu 2
3aga4yn Ha TOCTPOCHUE CEUCHUI. 2
HToroBasi KOHTpOJIbHAsL padoTa. 2
Pemenue 3anay no kypey reomerpuu 10 xnacca. 4

NTOI'O 204
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