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IIlnanupyemMblie pe3yJbTaTbl 0CBOCHHS 00Pa30BATEJIbHOI IPOrPaMMBbI

JIN4HOCTHBIE Pe3yJIbTATHI:

OpHUEHTAIHS O0YJArOIINXCSl Ha PeaTM3aIMI0 TTO3UTUBHBIX KU3HEHHBIX MEPCIEKTUB, HHUIIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEAENICHUI0, CHOCOOHOCTh CTaBUTh LI U CTPOUTH JKU3HEHHBIE TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIONIUXCS K CAMOPA3BUTHIO U CAMOBOCITUTAHHUIO B COOTBETCTBUHU C OOIICYETIOBECUSCKUMHU IIEHHOCTSMU U HUJCaIaMU
Ipa)XAaHCKOTO OOIIECTBa;

HPABCTBEHHOE CO3HAHME U TIOBEJICHUE HA OCHOBE YCBOCHHMS OOIICUYSIOBEYCCKUX IIEHHOCTEH, TOJEPAHTHOTO CO3HAHUS W IOBEACHHUS B
MOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JMAJIOT C JIPYTMMH JIIOJAbMH, JTOCTHraTh B HEM B3aMMOIIOHMMAHHUS, HAXOJIUThH OOILIWE LEIH U
COTPYAHHUYATD JUJISL UX JTIOCTHIKCHUS;

MPUHATHE TYMAaHUCTUYECKUX IEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBbHOE W N0OpOXKENaTeabHOE OTHOILIEHUE K JPYroMY 4YeJIOBEKY, €ro MHEHHIO,
MHPOBO33PEHUIO;

pa3BUTHE KOMIIETEHIIUI COTPYIHUYECTBA CO CBEPCTHUKAMU, JETHbMH MIIAJIIIIETO BO3pAcTa, B3POCIBIMU B 00Pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH,
y4eOHO-UCCIIeI0BATENBCKOM, TPOSKTHON U IPYTUX BUIAX JIEATEIbHOCTH.

MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH, 3HAYMMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY,
BJIQJICHUE JOCTOBEPHON WH(pOpMANMEH O TMEPEIOBBIX JOCTIIKCHUSX M OTKPBITHSIX MHUPOBOH W OTCUSCTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSX 00 yCTpOHCTBE MUpPA U OOIIECTBA,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CamMOOOpa30BaHUIO, HAa TMPOTSKEHUU BCEU JMKU3HHU; CO3HATEIHHOE OTHOIICHHE K
HENPEPHIBHOMY 00pa30BaHHUIO KaK yCIOBHIO YCHENTHON MPO(eCCHOHATBHON U O0IIECTBEHHON AEeITeTbHOCTH;

OCO3HaHHBIN BRIOOP Oyaymieit mpodeccun Kak myTh U CIoco0 peann3anuy COOCTBEHHBIX KU3HEHHBIX TUIAHOB;

TOTOBHOCTh OOYYarOMMXCsA K TPYIAOBOW MPOQPECCHOHATHHON MEATENHHOCTH KaK K BO3MOXKHOCTH y4YacTHsl B PEHICHUM JIMYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;

MOTPEOHOCTh TPYAUTHCS, YBOKEHUE K TPYY U JIOASM TPYAa, TPYIOBBIM JTOCTHXKEHUSM, T0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOIICHHE
K pPa3HBIM BHJIaM TPYJIOBOH JESATEIHHOCTH,

TOTOBHOCTb K CaMOOOCITYKHBaHHIO, BKJIFOYasi 00y4eHHE U BHITIOJHEHHE JOMAITHUX 00s13aHHOCTEH.

(dbuzIecKoe, SMOIMOHATBHO-TICUXOJIOTHYECKOE, COIMaIbHOE Ojaromnonydue oOy4aromiuxcsl B KM3HU OOpa30BaTEIbHOW OpraHW3alliH, OIIYIICHUE
JIeThbMH 0€30MaCHOCTH U MICUXOJIOTHYecKoro koMpopTa, HHGOPMAIIMOHHON O€30MaCHOCTH.

MeTanpeamMeTHblie pe3yabTaThbl:

MeTtanpeameTHble pe3yabTaThl OCBOEHHS OCHOBHOM 00pa30BaTENbHON MPOTpPaMMBI MPEICTABICHBI TPEMsl TPYIIAaMHU YHUBEPCATBHBIX YUEOHBIX
neiicteuii (YY):

PeryasiTuBHble yHUBepPCaAJIbHbIE YUeOHbIE /1€iiCTBUSA

BbpInyCKHUK Hay4YuTCH:

CaMOCTOATENIbHO ONPEEATh LEH, 3aaBaTh NapaMeTpbl U KPUTEPHUH, IO KOTOPBIM MOKHO ONPEAENIUTD, YTO LIEJIb JOCTUTHYTA,

OIICHUBATh BO3MOXXHBIE TOCJIEICTBHS TOCTH)KCHHSI TMOCTABICHHOW IIENIM B JIESITEIBHOCTH, COOCTBEHHOW >KM3HU W JKU3HH OKPYXKAIOIIUX JIIOJIEH,
OCHOBBIBASICh Ha COOOPaKEHUSAX ITUKH U MOPaJH;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 337491 B 00Pa30BATEIHHON NCITEIHHOCTH U KU3HEHHBIX CUTYAIUsAX;



OLICHHUBATh PECYPCHI, B TOM YHCJIE BPEMs U APyrue HeMaTepualbHbIe Pecypchbl, HEOOXOIUMBIE JUIsl JOCTUKEHUS TTOCTAaBICHHOM 11eIH;

BBIOMpATH MYTh JOCTHKCHUS LIEJH, TIAHUPOBATH PEIICHNE TOCTABIICHHBIX 3334, ONTUMHU3HUPYS MaTepHalbHBIC U HEMATepUATbHBIC 3aTPATHI;

Opranu3oBbIBaTh 3 (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JJISl JOCTHXKEHHUS [TOCTABICHHOM L1EJH;

COIIOCTABJIATD MTOJIYYEHHBIN pe3yJIbTaT ACSITEIbHOCTHU C IIOCTAaBICHHOMN 3apaHee LENblo.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

BhinycKHUK HAy4YUTCH:

UCKaTh ¥ HAaXOJIUTh 0000IEHHbIE CIIOCOOBI PEIeHUs 3a]1a4, B TOM YHMCJe, OCYIIECTBIATh Pa3BepHYThIM MH(DOPMALIMOHHBINA MOUCK U CTaBUTh HA €ro
OCHOBE HOBBIC (yueOHbIC U TO3HABATEIbHBIC) 33/1a4H;

KPUTHUYECKH OLICHUBATh U MHTEPIPETUPOBATh MH(POPMAIUIO C PA3HBIX MO3UILIUNA, pacrno3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUHS B HHPOPMAIIMOHHBIX
UCTOYHUKAX;

UCIOJIb30BaTh Pa3IMYHbIe MOJIEIbHO-CXEMAaTUYECKUE CPECTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH M OTHOILCHUH, a TAaK)KEe MPOTHBOPEUHIA,
BBISIBIICHHBIX B MH(OPMAIIMOHHBIX UCTOYHUKAX;

HAXOJUTh U MPUBOJUTH KPUTUYECKUE aPTYMEHTHI B OTHOLIECHUH JACHCTBHM U CY>KJIEHUI IPYroro; ClIOKOWHO U Pa3yMHO OTHOCHUTHCA K KPUTHUYECKUM
3aMEYaHUsIM B OTHOIICHUH COOCTBEHHOTO CYX/ICHUS, pACCMaTPUBATh MX KaK PeCypc COOCTBEHHOTO PAa3BHUTHUS;

BBIXOHUTH 32 PAMKHU y4€OHOTO MpPEAMETa U OCYIIECTBIIATH IeJIeHANPABICHHbIN MOUCK BO3MOXKHOCTEH ISl IIMPOKOTO MepeHoca CPeACTB U Cloco00B
JICHCTBHS,

BBICTpAauBaTh WHIUBUAYaIbHYIO O0pa30BaTEIbHYI0 TPACKTOPHUIO, YYUTHIBasg OrPAHUYEHHS] CO CTOPOHBI JPYIMX YYaCTHUKOB M pPeCcypcHbBbIC
OTrpaHUYEHUS;

MEHSTh U YACPKUBATh Pa3HbIe MO3UIMH B I03HABATEIHHON JAESITENEHOCTH.

KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe el CTBUS

BorinycKkHUK HAy4YuTCH:

OCYILIECTBIIATh JIEJOBYI0 KOMMYHHUKAIMIO, KaK CO CBEPCTHHUKAaMH, TaK M CO B3pOCIBIMU (KaKk BHYTpPH 0oOpa3oBaTeNbHOW OpraHu3allM, TaK U 3a ee
npezenamu), NoAOUpPaTh MAPTHEPOB AJIS 1€I0BOM KOMMYHHUKAIIMH UCXOAS U3 COOOpakeHUH pe3yabTaTUBHOCTH B3aUMOCHCTBUS, a HE IMUYHBIX CUMIIATHH;

IIpU OCYIIECTBJIEHUU TPYNIOBOW pPAaOOTHI OBbITh KAaK PYKOBOJMUTENEM, TaK W YJEHOM KOMaH/Abl B pa3HBIX poJiAX (IFeHepaTop HJeH, KpUTHK,
UCTIOJIHUTEIb, BBICTYNAIOIINMN, KCTIEPT U T.11.);

KOOPJIMHHUPOBATH U BBIMOJIHATH Pa0OTY B YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BepHYTO, JOTMYHO U TOYHO MU3JIaraTh CBOIO TOUKY 3PEHMS C HCIIOJIb30BAaHHEM a/I€KBATHBIX (YCTHBIX M MUCBMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacrno3HaBaThb KOH(IMKTOI'€HHbIE CUTYallMd M NPEAOTBpaIlaTh KOH(MIUKTHI 10 MX aKTUBHOW (ha3bl, BbICTpauBaTh JEJIOBYIO U 0Opa30BaTENIbHYIO
KOMMYHHKAIIMIO, 30erasi JUYHOCTHBIX OLIEHOYHBIX CYXICHUH.

IIpeamerHsblie pe3ybTarhl. bazoBblil ypoBeHb
B cootBerctBun ¢ ®I'OC COO, npenMeTHbIe pe3yabTaThl OCBOEHUSI 00pa30BaTeIbHOM MPOrpaMMbl Ha 0a30BOM ypOBHE MPECTABIECHbI IBYMS TpYyIIIaMu:
«BpIycKHUK HayuuTcst — 0a30BBId YpOBEHb», «BBINYCKHHUK IMOJYYUT BO3MOXHOCTH HAy4YHUThCS — 0a30BbIi ypoBeHb». Kak M B OCHOBHOM 00IeM
o0Opa3oBaHNM, Ipynna pe3yabTaToB «BbIMYCKHUK Hay4YHTCS» TpPEICTaBisieT co00il pe3ynbTaThl, JOCTHKEHHE KOTOPBIX OOECIIEYMBAETCS YUYHUTEJEM B
OTHOILIEHUM BCeX OOydYaroIuxcs, BbIOpAaBIIMX JaHHBIH ypoBeHb oOyueHHs. ['pymma pe3ynbTaroB «BbINYCKHHUK MOJYYHUT BO3MOKHOCTh HAYYHMTbCSD)
o0OecrieunBaeTcs y4uTeldeM B OTHOLIEHUH YacTH HanOoJiee MOTHBUPOBAHHBIX M CIIOCOOHBIX O0YyYaroIMXcs, BRIOpPABIIMX JaHHBIM ypoBeHb oOyueHus. [lpu
KOHTpOJIe KauecTBa 00pa30oBaHus IPyIIa 33aHNH, OPUEHTUPOBAHHBIX Ha OLEHKY JOCTIKEHHS IIIAHUPYEMBIX Pe3yJIbTaTOB U3 0JI0Ka «BBIMYCKHUK TMOTYYUT
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BO3MOXKHOCTh HAYYHTHCS», MOXKET BKJIIOYATHCS B MaTepHaibl Oj0ka «BBIMTYCKHUK HAYyYUTCS». ITO MO3BOJUT MPEIOCTABUTH BO3MOKHOCTh O0YJAFOIIIMMCS
MPOJEMOHCTPUPOBATh OBJA/ICHUE KAYECTBEHHO HMHBIM YPOBHEM JOCTM)KCHHUW W BBIABIATH JAUHAMUKY pPOCTAa YHCIEHHOCTH HamOOIee MOJrOTOBICHHBIX
oOydJaronuxcs.
[TpuHIMIHATBEHBIM OTIUYHEM PE3yTbTAaTOB 0A30BOTO YPOBHS OT PE3YJIHTATOB YIIIyOJIEHHOTO YPOBHS SIBISICTCS MX IEJIeBast HAITPABICHHOCTD.
Pesynprarel 6a30BOr0 YpOBHsS OPHEHTHPOBAHBI Ha OOIIYI0 (DYHKIHMOHAIBHYIO T'PAMOTHOCTH, IOJIyYCHHE KOMIICTCHTHOCTEH JJIsi TOBCEIHEBHOM
JKU3HU U OOIIETO pa3BUTHs. JTa rPpyIIa pe3yIbTaTOB MPEIIOJIaracr:
— MOHUMAaHUE MPEJAMETa, KIFOYEBBIX BOIPOCOB M OCHOBHBIX COCTABJISIONIMX 3JIEMEHTOB M3y4aeMOM MPEAMETHON 00JIacTH, YTO 00eCIeUrnBaeTCss HE 3a CUeT
3ay4YMBaHMS OIpPENCICHUI M TPaBHUJ, a MOCPEACTBOM MOJICTHPOBAHUS M TOCTAHOBKU IMPOOJIEMHBIX BOIPOCOB KYJIBTYPBI, XapaKTEPHBIX IS JTaHHOMN
peIMETHOM 00J1acTH;
— YMEHHE peliaTh OCHOBHBIC IPAKTHYECKUE 33]]a4H, XapaKTePHBIC JJIs UCTIOJIb30BaHUSI METOJIOB U HHCTPYMEHTAPUS JAHHOH MPEMETHON 001acTH;
— OCO3HaHWE PaMOK M3y4aeMOM MPEeIMETHON 00J1acTH, OTPaHUYCHHOCTH METOJO0B U MHCTPYMECHTOB, TUIIMYHBIX CBSI3€H C HEKOTOPHIMU JIPYTUMHU 00JaCcTIMU
3HAHUA.
[IpenmerHbie pe3yibTaThl pa3zeia«BBITYCKHUK IMOJYYUT BO3MOXKHOCTh HAy4YHTBCS» HE BBIHOCATCS HA HMTOTOBYIO aTTECTAIMIO, HO TPU 3TOM
BO3MOXKHOCTh MIX JOCTH)KCHHUS JOJDKHA OBITh IIPEIOCTABIICHA KAXKIOMY 00yJaroIeMycsl.

[Tnanupyemsble pe3ynbTaThl 00y4YeHHs anreOpe U HayallaM aHallu3a
Ywuciia ¥ BEIYUCICHUS

[To oxOHYaHUM U3yYEHHUSI Kypca BBIITYCKHUK HAYUYHUTCS:

OTIEPUPOBATH TIOHATHEM «PaJMaHHAS MEPa YTJIay, BEIOIHATE MPEoOpa30oBaHusl paTuaHHONW MEPHI B TPAJIYCHYIO U TPayCHON MEPBI B paIMaHHYIO;

OTIEPUPOBATH MTOHATHEM «KOMIUIEKCHOE YHCII0Y», BBITIOIHITH apu(PMETHIECKHE OTIEPAIIMH ¢ KOMIUIEKCHBIMH YHCIIaMU;

n300pakaTh KOMIUIEKCHBIE YMCIIAa HA KOMIUJIEKCHOM TIJIOCKOCTH, HAXOIUTh KOMIUIEKCHYIO KOOPJIMHATY YHUCIIa.

BBIITYCKHUK ITOJIYYUT BO3MOXKHOCTb:

HCIIOJIb30BATh PA3JIMYHbIE MEPBI U3MEPEHUS YIIIOB IIPU PELICHUU T€OMETPUUECKUX 3a/1a4, a TAKXKe 3a/1a4 U3 CMEKHBIX JUCLIUIUIMH;

MPUMEHSITh KOMITJIEKCHBIE YHCIIa TSl pEelIeHHs anreOpandyeckux ypaBHEHUH.

BeIpaxxenus

BBIITYCKHUK HAYYUTCS:

OTIEpUPOBATH MTOHATUSIMHU KOPHS N-i CTETICHH, CTETICHH C PAIlMOHAIBHBIM IMOKA3aTeIeM, CTETICHH C IEHCTBUTEILHBIM TTOKa3aTesieM, Jorapudma;

MPUMEHATH TOHATHUS KOPHSA N-W CTENEHHW, CTENEHU C PallMOHAIBHBIM TIOKa3aTesieM, CTeNIEHU C JICUCTBUTEIBHBIM IOKa3aTeseM, Jiorapudma u ux
CBOICTBA B BBIYHMCIICHUSAX U MIPU PEUICHUH 3a/aY;

BBITIONTHATH TOXJAECTBEHHBIE MPEOOPa30BaHUSI BRIPAKEHUH, COAEpKAIUX KOPEHb N-i CTENEeHH, CTENEHHN C pallOHATbHBIM TOKa3aTelieM, CTETIeHU C
NENCTBUTENBHBIM MOKa3aTesem, Jorapudm;

ONEPUPOBATH MOHATUSAMU: KOCUHYC, CHHYC, TAHI'€HC, KOTAHI€HC YIJIa IOBOPOTA, ApKKOCUHYC, apKCUHYC, apPKTAaHI€HC U apKKOTAHT€HC;

BBITIONHSTH TOXK/IECTBEHHBIEC TPE0OPa30BaHUS TPUTOHOMETPHUECKUX BBIPAKECHUH.

BbIINIYCKHUK MOJYYHUT BO3MOKHOCTb:



BBINOJIHATE MHOTOIIAroBble MPEoOpa3oBaHMs BBIPAKEHUH, NPUMEHAS MIHUPOKUM HaOOp CcHoco0OB M MPHUEMOB;IPUMEHSATH TOXKICCTBEHHBIC

peoOpa30BaHus BBIPAKEHUN 11 PELICHUs 3a/1a4 U3 pa3IMYHbIX Pa3/ieoB Kypca;
VYpaBHEHUS U HEPAaBEHCTBA

BBIIIYCKHMK HAYYHTCH:

pelaTh UppaloHaIbHbIE, TPUTOHOMETPHUECKHUE, TOKa3aTeIbHbIE U JIOrapu(pMUUECKIE YPaBHEHUS, HEPABEHCTBA M UX CUCTEMBI;

pemaTh anredpanyecKkue ypaBHEHUs] HA MHOXKECTBE KOMITJICKCHBIX YHCET,;

MOHMMaTh YPAaBHEHHE KaK BAXHEWIIYI0O MaTEeMAaTUYECKYI0 MOJENb JUI OMHCAHUS W W3YYEHHs] Pa3HOOOPA3HBIX PEaJTbHBIX CUTYAIMi, pemaTh
TEKCTOBBIE 33]]aU aNreOpandeckuM METO/I0M;

MPUMEHSTH rpaduyecKue MpeACTaBICHUS A HCCIIeIOBaHUS YPAaBHEHUH.

BBIIYCKHMK MOJYYHT BO3MOKHOCTh:

OBJIA/IETh NMPUEMaMU PELLCHHs] ypaBHEHUH, HEPAaBEHCTB U CUCTEM YpaBHEHUH; IPUMEHATH annapaT ypaBHEHUH JUIs PEeLIeHUs pa3HOOOpa3HBIX 3a1au
U3 MaTeMaTHKH, CMEXHBIX IPEJAMETOB, IPAKTUKU;

IPUMEHSATH rpaduueckue NpeACcTaBICHUs A UCCIEIOBAHUS YPAaBHEHUH, HEPABEHCTB, CUCTEM ypaBHEHUH, COAEPIKAILUX ITapaMeTphbl.

OyHKIUU

BBINYCKHUK HAYYHTCH:

MIOHUMATh U UCTIONBb30BaTh (PYHKIIMOHAIBHBIC TIOHATHS, S3bIK (TEPMHUHBI, CAMBOJIMYECKHE 0003HAUCHMS);

BBITOJIHATH TIOCTPOCHHUE IPaUKOB (GYHKIUH C TOMOIIBIO TEOMETPHUIECKUX MTPeoOpa3oBaHui;

BHITIONHATH TOCTPOEHHE TpaUKoB BHAA y = VX , CTENEHHBIX, TPUTOHOMETPHYECKHMX, OOPATHBIX TPUTOHOMETPHUECKHX, MOKA3aTENbHBIX H
JorapupMHUUEcKuX (HyHKIIHIHA;

HCCIIEeIOBaTh CBOMCTBA (DYHKITHIA;

MOHUMaTh (YHKUHUIO KaK Ba)KHEHIIYI0 MaTEeMaTHYECKYyl0 MOJENb JJs ONUCAaHMs IMPOLECCOB U SIBICHUM OKpYXaloIlero Mupa, HPUMEHSTbH
(GYHKUMOHATIBHBIHN S3BIK JJIS1 OMUCAHUS U UCCIIEJOBAHUS 3aBUCUMOCTEN MEXy (PM3NYECKMMHU BEIUYMHAMU;

BBINYCKHUK MOJYYHT BO3MOKHOCTh:

MIPOBOJIUTh HWCCIICJOBAHMS, CBSI3aHHBIE C HM3YYEHHEM CBOMCTB (DYHKITHI, B TOM YHCIIE C HCIIOJIB30BAaHHEM KOMITHIOTEPA;

WCTIOJIh30BaTh (PYHKIIMOHATBHBIE MTPEICTABIICHHS U CBOWCTBA (DYHKIUI [T peIeHNs 3a1ad M3 pa3IMIHBIX pa3ieioB Kypca MaTeMaTHKH

DJIEMEHTHI MaTEMaTUYECKOTO aHAIN3a

BBIITYCKHUK HAYYUTCS

MOHUMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHYIO C MMOHSATUSMU MPOU3BOAHOM, IEPBOOOPA3HOI U MHTErpaa;

pelaTh HEpaBeHCTBA METO/IOM MHTEPBAJIOB;

BBIUUCIISATH MPOU3BOIHYIO U NTEPBOOOPA3HYIO (PYHKIINY;

MCIOJIb30BATh MPOU3BOJHYIO JIJIsl UCCIEOBAHUS U TOCTPOEHUS rpauKoOB QYHKIUH;

MMOHUMATh TEOMETPUIECKUN CMBICIT TIPOU3BOTHON M OTIPEACTIEHHOTO HHTETPAIa,



BBIUUCIIATH ONPENCIIEHHBIN UHTErPaL.

BBIIYCKHHUK MOJYYUT BO3MOXKHOCTB:

chopMUpOBATH MPEJICTABICHUE O Mpeesie PYHKIINHU B TOUKE;

chopMUpOBaTh MPEJICTaBICHUE O MPUMEHEHUH TI'€OMETPUYECKOrO0 CMbICIa MPOM3BOAHOM M HHTErpaja B Kypce MaTeMaTHKH, B CMEXHBIX
JUCHUILINHAX;

cOopMHPOBATH U YIITYOUTH 3HAHUS 00 MHTETpaJe.

BepositHOCTh 1 cTaTucTHKa. PaboTa ¢ JaHHBIMU.

BBIIIYCKHUK HAY4YHUTCS:

pemaTe KOMOMHATOPHBIE 33/1a4U Ha HaXO0KJCHHE KOJMYeCTBAa O0BEKTOB HIIM KOMOMHAIINI;

npuUMeHsITh popmyny 6uHoMa HeioToHa 11t mpeoOpa3oBaHus BBIPAXKEHUH;

UCIOJIb30BaTh METO]] MAaTEMAaTUYECKOW MHIYKIIMH JIs TOKA3aTeIbCTBA TEOPEM U PEIICHHUs 3a/1a4;

HCIOJIb30BaTh CIIOCOOBI MPEICTABICHUS U aHAIIN3a CTATUCTUYECKUX JTaHHBIX;

BBITIOJIHATE ONEPAIIIH HA/l COOBITUSIMH U BEPOSTHOCTSIMU.

BBIIYCKHHUK TOJYYUT BO3MOMXHOCTD:

HAy4YUThCS CIELMATIbHBIM IPUEMAM pellieHUs] KOMOMHATOPHBIX 3a/1a4;

XapaKTepU30BaTh MPOLIECCHI U SBJICHUS, UMEIOIINE BEPOATHOCTHBIN XapakTep.

[Tnanupyembie pe3ynbTaThl 00YUeHHS TEOMETPUHU

BrinycKkHHK HayuuTCA:

OIIEpUPOBATh NOHATHUAMHU: TOUKA, IPSIMas], IFIOCKOCTh B IIPOCTPAHCTBE, MAPAJUIEIbHOCTD U NEPIEHANKYIISIPHOCTD NMPSAMBIX U INIOCKOCTEH;

pacrno3HaBaTh OCHOBHbBIE BUAbl MHOTOTPAHHUKOB (IIpHU3Ma, MUpaMHa, IPSIMOYTOJIBHBIN Mapalenenumnes, Kyo);

n300pakaTh reoMeTpudecKkrue GUrypsl ¢ MOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB,;

U3BJIEKaTh HH(OPMALIKIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, IPEICTABICHHYIO Ha YepTexkKax;

pUMEHSTh TeopeMy [Indaropa npu BEIYUCICHUH 3JIEMEHTOB CTEPEOMETPUUECKHUX (DUTYD;

HaXOJUTh OOBEMBI U IJIOL[AIU MOBEPXHOCTEN MPOCTEUIINX MHOTOIPaHHUKOB C IPUMEHEHHEM (POpMYT;

pacrno3HaBaTh Teja BpalleHHs: KOHYC, IMIUHAP, cQepy U map;

BBIUUCIIATH 00BEMBI U TUIOLIA/IM TTOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAaHHUKOB U TEJ BPAILLIEHUS C TIOMOLIBbIO POPMYII;

OIIEpUPOBATh OHATHUEM «IEKAPTOBBI KOOPANHATHI B IPOCTPAHCTBEY;

HaXOJUTh KOOPJIMHATHI BEPIIIMH Ky0a U PSIMOYTOJILHOTO Tapasuieenuie/1a;

HaXOJUThb IPUMEPHI MATEMAaTUYECKUX OTKPBITHI U UX aBTOPOB, B CBSA3M C OTEYECTBEHHON U BCEMUPHOM UCTOPUEN;

MMOHUMATh POJIb MAaTEMaTUKH B pa3BuTuu Poccuu.

B noBceHEeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:



COOTHOCHUTB aOCTPaKTHBIE TEOMETPUUYECKUE MOHATUS M (PAKTHI C peabHBIMH KU3HEHHBIMH O0BEKTaMU U CUTYaIUSIMH;

UCIOJIb30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTYp JUIs peLeHHs 3a/1a4 IPAKTUYECKOTI0 COAEPIKaHuS;

COOTHOCHTb IUIOIIA/IM OBEPXHOCTEH Te 0AMHAKOBOM (JOPMBI M PA3JIMYHOTO pa3Mmepa;

OlLleHUBaTh ()OPMY IPABUIBHOIO MHOTOTPAHHHUKA IOCJE CIIUJIOB, CPE30B U T. M. (OMpPEENATh KOJIMYECTBO BEPLIMH, pEOep M IpaHel MOJIy4eHHbIX
MHOI'OI'PaHHHUKOB).

BbInyCKHUK TIOJTyYUT BO3MOYKHOCTD:

MPUMEHSTH JUIA PELICHUS 3a7]ad TeoMeTpuyeckre (DakThl, €CIIU YCIOBHS IPUMEHEHUS 3a/1aHbl B SIBHOU (opme;

pelaTh 3a/1a4d Ha HaX0XKJICHHE T€OMETPHUECKUX BEIMYHMH 110 00pa3aM Win alrOpUTMaM;

JeNaTh IUIOCKUE (BBIHOCHBIE) YEPTE)KM M3 PUCYHKOB OOBEMHBIX (UTYp, B TOM YHCIE PUCOBATh BHUJ CBEpPXY, COOKY, CTPOHUTH CEUYCHHS
MHOI'OI'PaHHHUKOB;

U3BJICKATh, UHTEPIPETUPOBATH U NIPE0OPa30BbIBATh HH(HOPMAILIMIO O TEOMETPUUYECKHX (UTypax, MPEACTaBIECHHYIO Ha YepTexXax;

IIPUMEHATh FeOMEeTpUUecKre (GaKkThl AJIs peIIeHus 3a/1a4, B TOM YHUCIIe MPEANOIAaraolX HECKOIBKO I1aroB PELICHHUS;

OIKCBIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTRBE;

(bopMynHpOBaTH CBOWCTBA U IPU3HAKH HUTYD;

JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPHKACHUS;

3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOpAHMHAT;

BJIAJIETh CTAHIAPTHOM Kilaccu(UKaLMei MPOCTPaHCTBEHHBIX GUTyp (MUPaMUIbI, IPU3MBI, TapaUICICTUIICIb);

HCIOJIb30BaTh CBOMCTBA FrEOMETPUUECKUX (QUTYp JUIsl pEelIeHUs 3a/1a4 MPAKTUYECKOro XapakTepa U 3a7ad 13 Apyrux odsacreit 3HaHUil;

pemaTh MpocTeHle 3aJaui BBEIEHUEM BEKTOPHOTo Oa3uca.

I1. Conep:xanne yueOHOro npeamera
Aure0pbl M Ha4YaJ1a MaTeMaTH4YecKoro anaau3a 10-11 kiaacca
Yucna 1 BEIMYUHBI

Panuannas mepa yria. CBsizb pauaHHON MEpHI yIiia ¢ TpajlyCHOM MEpOH.

Pacmpenne mnoHATHA 4YHcla: HaTypalibHble, LeJible, palMOHAJIbHbBIE, JEHCTBUTENbHbIE, KOMIUIEKCHBbIE uMcia. KommekcHble yucina U ux
reoMerpuueckas uHTepnperanus. Conpspk€HHbIE KOMIUIEKCHbIE yMcia. J(edcTBUTENbHAs U MHUMasl 4acTH, MOJYJb UM apryMEHT KOMIUIEKCHOTO YHCIIa.
Anrebpanueckast U TpUTrOHOMETpUYecKas (POPMBI 3alMCH KOMIUIEKCHBIX 4ducell. ApupMeTHYecKre orepalnun ¢ KOMIUIEKCHBIMU 4uciaMu. HaTypanbHas
CTENEHb KOMIUIEKCHOTO uncia. @opmyna Myaspa.

BeIpaxxenus

Kopenp n-if crenenu. Apudmernueckuit kopeHb n-ii cremenu. CBoiicTBa KOpHsS n-ii creneHH. ToxkIecTBeHHble NMpeoOpa30BaHUS BBIPAKEHUH,

coJiepKalliX KOPHU n-i cteneHu. BolHeceHre MHOKUTENS U3-T10]1 3HaKa KOpHs. BHeceHrne MHOKUTENS 10/ 3HaK KOPHSI.



CreneHb ¢ palnMOHaJIbHBIM TOKa3areneM. CBOMCTBAa CTENEHM C pallMOHAIBHBIM IOKa3zaTeneM. ToXIecTBeHHbIE MpeoOpa3oBaHUsl BBIPAKECHUH,
COJIEpKALIMX CTEIIEHH C PALIMOHAIbHBIM [10KA3aTEIEM.

Kocunyc, cunyc, TaHreHc, KOTaHI'€HC yria HoBOpoTa. OCHOBHbBIE COOTHOILEHUS MEXy KOCHHYCOM, CHHYCOM, TAHI€HCOM U KOTAaHI€HCOM OJHOTO U
TOro xe aprymenTa. @opmyisl cioxenus. Popmynsl npusefeHus. GopMynbl ABOWHOIO U MOJIOBUHHOIO YriioB. DOpMyIbl CYMMBl U Pa3HOCTH CHHYCOB
(kocunycoB). dopMyibl MpeoOpa3zoBaHus NPOM3BEAEHUS B cyMMy. TOXKJeCTBEHHbIE NpPeoOpa3oBaHUS BBIPAKEHHUM, COAEpXkAIUX KOCHHYCHI, CHHYCHI,
TAHI'€HCbl U KOTAHIEHChl. APKKOCHHYC, apKCHUHYC, AapKTaHI€HC, apKkoTaHreHc. [lpocreiimue cBoiicTBa apKKOCHMHYCa, apKCUHYyCa, apKTaHIEHca,
apKKOTaHI'€HCa.

CreneHb ¢ OeMCTBUTENLHBIM MOKa3areneM. CBOWCTBA CTENEHU C ACWCTBUTENBHBIM IOKa3aresneM. ToXJAeCTBEHHBIE MPeoOpa3oBaHUs BBIPAKEHHIH,
COJIepKalINX CTENEHU C JEHCTBUTEIbHBIM I10KA3aTEIEM.

Jlorapugm. CoiictBa norapudmoB. ToxxaecTBeHHbIE IPe0OPa30BaHUs BBIPAKEHUN, COAEPIKAIINX JIOTapU(MBI.

VYpaBHEHUS U HEPABEHCTBA.

OOnacte omnpezneneHus ypaBHEHHs (HepaBeHCTBa). PaBHOcCHUIIbHBIE ypaBHEHHs (HepaBEHCTBa). PaBHOCWIIbHBIE IpeoOpa3oBaHMs YpaBHEHH
(HepaBeHCTB). Y paBHEHHE-CIIEACTBUE (HEpaBeHCTBO-ciieAcTBHE). [locTopoHHME KOPHHU.

Uppanmonanbupie ypaBHeHUsI (HEpaBEHCTBA). MeTOJl paBHOCHIIBHBIX MPEOOpa30oBaHUM /il PEIICHUS] UPPALMOHATBHBIX YpaBHEHUN (HEPaBEHCTR).
Merton cneacTBUM A pELIEHUS UPPALMOHAIBHBIX ypaBHEHHH. TpuroHoMmerpuueckue ypaBHEHUs (HepaBeHCTBa). OCHOBHbBIE TPUTOHOMETPUYECKHE
ypaBHEHUs (HEPABEHCTBA) U METOJIbI UX PEIICHUSI.

Tpuronomerpuyeckue ypaBHEHHs, cBojsmuecs K aiareOpanyeckuM. OIHOpOAHBIE YpaBHEHUS IIEpBOM M BTOpPOM cTemneHel. PemieHue
TPUTOHOMETPUUECKUX YPAaBHEHUHM METO/IOM pa3yIo’KEHUsI HA MHOXKHUTEIH.

[Toka3zaTenbHble ypaBHEHMs (HepaBeHCTBA). PaBHOCWIIbHBIE TpeoOpa3oBaHus OKa3aTelbHbIX YpaBHEeHUN (HepaBeHCTB). [lokazaTenbHble ypaBHEHUS
(HepaBeHCTBA), CBOJAIINECS K alreOpandecKuM.

Jlorapudmuueckue ypaBHeHHs (HepaBeHCTBa). PaBHOcHIbHBIE MpeoOpa3oBaHMs Jorapu(pMHUUECKUX ypaBHEHHUH (HepaBeHCTB). Jlorapudmuueckue
ypaBHEHMs (HEpaBEHCTBA), CBOJIAIIMECS K allre0pandecKuM.

Pemenue anredpanyeckux ypaBHEHHIM Ha MHOKECTBE KOMIUIEKCHBIX uncesl. OCHOBHas Teopema anreOpshl.

DOyHKIUU

Haubonbiiee u Hanmenblee 3HaueHus GyHkuuu. YeTHble 1 Heu€THbIE GyHKIMHU. CBolicTBa rpaKOB YETHON U HEUETHON QYHKIUI.

[Toctpoenue rpadukoB PpyHKIUN C TOMOIIBIO T€OMETPUUECKUX MTPeoOpa3oBaHuil (MapaiebHbIX IEPEHOCOB, CKATHH, PACTSHKEHUN, CUMMETPUH ).

Ob6parumele pyHkuu. CBsi3b BO3pacTaHus U yObIBaHUS (QYHKIMU ¢ €€ 00paTUMOCThI0. B3aumuo oOparHbie ¢pyHkuuu. CBoiicTBa rpaMKOB B3aUMHO
00paTHBIX (PYHKIUA.

Crenennas ¢ynkuus. CreneHHass (QyHKIMS C HaTypajdbHbIM (LleNbIM) Toka3areneM. CBoiicTBa CTENEHHON (DYHKIMHM C HaTypaJbHBIM (LIEJIBIM)
nokasaresueM. I'paduk creneHHoi QyHKIMK ¢ HATYypaTbHBIM (LIE€IBIM) MTOKA3aTeIeM.

Oynxums y=V(n&x).. BsanmoobpatHocTs GyHKImiz y=\(1&X) 1 CTEMeHHOH (YHKIMH ¢ HATYpaIbHEIM MokasaTenem. CBoiicTBa dyHKImK y=V(1&X)
u e€ rpaduxk.



[epuonnueckue ¢pynkuuu. [lepuoa nepuonnueckoit pynxuu. ['maBusiit nepuoa. CBoiicTBa rpaduka nepuoandeckon GyHKIUH.

Tpuronomerpuueckrue GyHKIUU: KOCUHYC, CHHYC, TAHT€HC, KOTAHI'€HC. 3HAKU 3HAUY€HUH TpuroHoMmerpuyeckux GpyHkiuid. YETHOCTh U HEUETHOCTD
TpUrOHOMEeTpHUUYeCKUX GyHKUUH. [leproANYHOCTh TPUTOHOMETPUUYECKUX (QYHKLIUH.

CpoiicTBa TpuroHoMeTpudeckux GyHkui. ['padukn TpUroHOMETPUIECKUX (PYHKITUH.

OO6parHsble TpuroHoMmerpudeckue GpyHkuun. CBoicTBa 0OpaTHBIX TPUTOHOMETPUUYECKUX (QYHKIMN U UX rpaduKH.

[TokazarensHast ¢ynkuus. CBoicTBa MOKa3aTenbHON QYyHKIMH U €€ TpaduK.

Jlorapudgmuueckas Gpynkius. CBoicTBa JorapupmMuueckoil GyHKINU U €€ Tpaduk.

DneMEeHTH MaTEMAaTUYECKOr0 aHaIN3a

[Ipenen ¢pynkuuu B Touke. HempepbBHOCTH. [IpoMeKyTKH 3HAKOMOCTOSIHCTBA HENpephIBHON (QyHKIMH. HenmpepbIBHOCTh panoHanbHON (yHKINU.
MeTto UHTEpPBAJIOB.

3ajauu, NpUBOAALIME K MOHATUIO NMpou3BoAHOM. [Ipon3BoaHas GpyHkuuu B Touke. Tabnuma npous3BoHbIX. [IpaBuiia BEIUMCIEHUS] IPOU3BOIHBIX.
MexaHn4eckuii 1 reOMeTpUYEeCKU CMBICI MPOU3BOAHOMN. YpaBHEeHUe KacaTtenbHOH K rpaguky ¢yHkuuu. Ilpusnaku Bozpactanust U yObIBaHUS (DYHKIMH.
Touku skcTpeMyma GyHKIMU. MeTol HaX0XKACHUS HauOOJIbILIero U HauMeHbIIero 3HaueHuil pynkuuu. [locrpoenue rpagukoB GyHKIHA.

[TepBooOpasnas ¢yukmusa. O0muii Bux mepBoodpasHeix. Heonpenenéunuplii uaTerpan. Tabmmma mnepBooOpasHbix GyHknuid. [IpaBmina HaxoxIeHUS
nepBooOpasznoit pynkmun. Onpenenéuusiii uHTerpan. @opmyna Herorona — JleitOnuma. Metoapl HaxoxaeHus Iuomaau ¢uryp u oObéma Tel,
OTpaHUYEHHBIX JAHHBIMH JIUHUSIMU U IOBEPXHOCTSIMH.

BepositHocTh 1 cTatucTtuka. PaboTa ¢ maHHBIMU.

[ToBTOpenue. Pemienne 3amau Ha TabnMuHOE M TpaduyecKoe IpeacTaBieHHE AaHHBIX. Vcroiib30BaHHME CBOMCTB M XapaKTEPUCTHK YHCIOBBIX
HaOOpOB: CpeAHMX, HAUOOJIBILIEr0 U HAMMEHBIIET0 3HAYeHUH, pa3maxa, Jucrepcud. PelneHne 3aqay Ha OINpeJiesIeHue 4acTOThl U BEPOSTHOCTH COOBITHIA.
Brruncienue BeposITHOCTEH B OIBITaX C paBHOBO3MOKHBIMH 3JIEMEHTApPHBIMU UCXOAaMU. PelieHue 3a1au ¢ npuMeHeHneM KoMOuHaTopuky. Pemenue 3anau
Ha BBIYMCIICHHE BEPOSTHOCTEH HE3aBUCHUMBIX COOBITHI, NMpUMEHEHHE (OpPMYJIbI CIIOKEHUS BeposiTHOCTeH. PeleHue 3amad ¢ MpUMEHEHHEM JTuarpaMm
DOlinepa, aepeBa BeposTHOCTEH, hopMyisl bepHyu.

VYcnoBHas BeposTHOCTB. [IpaBrito yMHOXkeHUs BepossTHOCTEN. DOopMysia OJIHON BEPOSITHOCTH.

JluckpeTHble ciyyaiiHble BEJTMUUHBI U pacnpenenenus. HezaBucumele ciyyaiinble BeTUUUHbL. Pactipenenenie cyMMBbl U TPOU3BEACHUS HE3aBUCUMBIX
CIIyYaHBIX BEJIUYMH.

MareMatrnueckoe 0’)KMIaHUE U TUCIIEPCUs CIIy4allHOM BEIMYHMHBL. MaTeMaTHYecKoe OKHUIaHNE U JUCTIEPCHS] CYMMBI CITyYalHBIX BEJIMYMH.

I'eomerpuueckoe pacnpeneneHue. buHOMUaIbHOE paclpeesIeHUe U €ro CBOWCTBA.

HenpepeiBHble citydaiiHble Beln4yuHBL. [IoHATHE O MIIOTHOCTH BEpOSTHOCTU. PaBHOMeEpHOe pacmpezeneHue. IlokasaTenbHOe pacnpeneneHue, ero
napaMmetrpsl. IloHsaTne o HopmanbHOM pactpeneneHuu. IlapameTpbl HopManbHOro pacnpeneneHus. [Ipumepsl cinydaiHbBIX BEIMYWH, NOJYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (TIOIpEeIIHOCTh U3MEPEHUIl, POCT YeoBeKa).

Hepasencro Yeoniména. Teopema bepryum. 3akoH O0MbLIINX YHCET.

Br16opounsiii MeTo1 n3MepeHust BeposiTHocTell. Posb 3akoHa O0sbIINX YKCeN B HayKe, PUPO/ie U OOIIECTBE.



KoBapuanust nByx ciydaiiHbix BenwuuH. [lomsitue o kodddummente xoppensuuud. CoBMECTHbIe HAOMIOAEHHS [BYX CIIYYalHBIX BEJIHYHMH.
Br160opounblii KOA)PUITUEHT KOPPETAIUH.
AnreOpa v Hauasia aHaJIM3a B HICTOPUYECKOM Pa3BUTHU
PasButne wmaewm umcia, MOSBICHWE KOMIUIGKCHBIX YHCENl M UX THpUMeHeHue. VIcTopus BO3HHKHOBEHHS TU(PQPEPEHIMATBPHOTO M UHTETPATBHOTO
ucuucienus. [lonspHas cucrema KOOpAMHAT. DIEMEHTAPHOE MPEICTABICHHE O 3aKOHE OOJIBIINX YUCEI.

I'eomerpun 10-11 knace
IToBTOpeHue

Pemenue 3ama4y ¢ nmpuMeHEHHEM CBOMCTB (UTYp Ha IUIOCKOCTH. 3a/layd Ha JOKa3aTeNbCTBO M MOCTPOEHHE KOHTPIpHUMEpoB. Vcmonb3oBaHue B
3a/a4ax [MPOCTEHIINX JOrMYECKUX IpaBuil. Perienne 3a1ad ¢ UCIONIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHUI B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX,
(bakTOB, CBSI3aHHBIX C YETHIPEXYroJbHUKaMH. Pemienue 3ajau ¢ UCnosb30BaHUuEeM (aKTOB, CBSI3aHHBIX C OKPY)KHOCTAMU. Pelienue 3aa4 Ha U3MEpeHUs Ha
IUIOCKOCTH, BBIYMCIIEHUE JUIMH U IUloniaie. Pemenne 3aqa4d ¢ MCOIb30BaHUEM METO/1a KOOPAUHAT.

Harnsgnas crepeomerpust

Qurypsl U uX u300paxkeHus (MPSIMOYTOJBHBIA TMapajuleienumesa, KyO, NmupaMuja, Npu3Ma, KOHYC, HWIMHAP, cdepa). OCHOBHBIC MOHSTHS
CTepeoMeTpuu U ux cpoiicTBa. CeueHus kyba u Terpa’rapa. Touka, mpsMas U IJIOCKOCTh B IPOCTPAHCTBE, aKCUOMbBI CTEPEOMETPUU U CJIEICTBUS U3 HUX.
B3aumHoe pacnonoxeHue npsMbIX U IUIOCKOCTEH B mpocTpaHcTBe. [lapaninenbHOCTh NpSMBIX U IUIOCKOCTEN B mpocTpaHcTBe. M300paykeHue nmpocTenmmx
IPOCTPAHCTBEHHBIX (DUTYP HA MIIOCKOCTH.

[TapannenbHOCTb U EPIEHIUKYISIPHOCTD B IPOCTPAHCTBE

PaccrosHus Mexy purypamu B IpOCTPAHCTBE.

Vel B npoctpadcTBe. [lepneHnKysIpHOCTD NPSAMBIX U INIOCKOCTEH.

ITpoekius Guryps! Ha mIocKocTh. [IpU3HaKy nepneHaUKYISIpPHOCTH NMPSMBIX U TUIOCKOCTEH B MpocTpaHcTBe. Teopema o TpEX NepHeHIuKYIIpax.

MHororpaHHuKu

[Tapannenenunen. CsoiicTBa mnpsiMoyrojibHOro mnapamienenumnena. Teopema Iludaropa B mpoctpanctBe. Ilpusma u nupamuga. IlpaBunbHas
nupaMujia v npaBuibHas npusma. [psamas nupamuaa. 1eMeHTbl IPU3MbI U THPAMUJIBL.

[Ipocreitmme koMOMHAIIK MHOTOTPAHHUKOB ¥ TEJ BpallleHHs. Beancienne 371eMEeHTOB POCTPAaHCTBEHHBIX uryp (p€dpa, quaroHanu, yribl).

Tena BpameHus

Hunuuap, koHyc, chepa u map. OCHOBHbIE CBOWCTBA MPSAMOT0 KPYroBOTO IIMJIMH/IPA, MPSMOr0 KPyroBoro konyca. M3o0paxeHue Ten BpalleHus Ha
riockocTH. [IpencraBnenne 06 yce4éHHOM KOHYyce, CeUeHHIX KOHyca (IapasielIbHbIX OCHOBAHMIO U MPOXOMAALIMX Yepe3 BEepIIMHY), CEUYCHHUSIX IUIMHIPA
(mapasuienbHO U MEPIIEHANKYIISIPHO OCH), CeUeHHX Iapa. Pa3BépTka HumHApa U KOHYyca.

O6wemsl Ten. [Tnomans cheps
[Tonsitue 06 00pEMe. OOBEM MUpPaMUIBI M KOHYCA, TPU3MBI U ItHHApa. O0BEM mapa.
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[Momo6uble Tenma B mpocTpancTBe. COOTHOIICHHS MEXIYy IUIOMAASMH IMOBEPXHOCTEH M o0béMamMu monoOHbIX Ten. [lmomaas MOBEPXHOCTH

MIPaBUJILHOM MUPAMKIBI U TIPSIMOM MPU3MBI. [110111a71h TOBEPXHOCTH MPSAMOTO KPYTrOBOTO IIUJIMHIPA, IPSIMOTO KPYrOBOTO KOHYCA U II1apa.
KoopauHatel 1 BEKTOPBI B MPOCTPAHCTBE

JIBOKEHUS B TPOCTPAHCTBE: MapaJICIbHBIM TMEPEHOC, MEHTPabHAas CHUMMETPUs, CUMMETPUS OTHOCUTEIBHO IUIOCKOCTH, MOBOpOT. CBoiCTBa
nBwxeHui. [IpumMenenne IBMKEHUN MPU PEIICHUH 3aad4.

Bekropsl u koopauHaTel B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXEHHE BEKTOpa Ha YMCIO, Yrojl MeXay Bekropamu. KosumHeapHbie u
KOMILIaHApHbIE BEKTOpHL. CKalsipHOE NPOW3BEIACHUE BEKTOPOB. Teopema O paslioKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. CkasipHoe
MPOM3BEICHUE BEKTOPOB B KOOpJauHaTax. [IprMeHeHHWe BEKTOPOB NpH PEIICHWH 3aJad Ha HAXOXKACHHE PACCTOSHUW, JUIMH, IJIOMAACH W OO0BEMOB.
YpaBHEHHE IIJIOCKOCTH B IIPOCTPAHCTBE. Y paBHEHUE cpephl B mpocTpancTBe. Dopmyia iisi BEIYUCICHHS PACCTOSHUS MEXY TOYKAMU B TIPOCTPAHCTBE.

II1. TemaTn4eckoe NJIAHUPOBAHNE
JlanHas paboyast mporpaMmma 1o MaTeMaTHKe pa3paboTaHa Jjs KIacCoB I'yMaHUTapHOW HalpaBIEHHOCTH, pacCuuTaHa Ha 4 yaca B Hezento, Bcero 140 yacos
B rof. [lockoabKy NmpH TakoM KOJIMYECTBE YacOB HEBO3MOXKHO JiesieHue mpeaMera «MaremaTHkay Ha «Airedpy M Hadajga MaTeMaTHUYecKOro aHajau3a» U
«["eomerputo», aBTOpckue pabouue nporpammsl K ganHoMy Y MK Obutn nepepaOoTaHbl, IOCKOJIBKY pacCUMTAaHbl HAa IPENOAABAHUE MAaTEMAaTUKH NIPU ISATH
yacax B HEJEN0: TPU 4Yaca — Ha anreOpy W Hadajla aHalu3a, [[Ba Yaca - Ha IeOMEeTpuio. B paMkax equHOro Kypca LenecooOpa3HO HM3ydaTh MaTepuall
0J10KaMu, KaX/1bIil U3 KOTOPBIX OyJIeT 3aBepIIaThCs KOHTPOIbHON paboTOM

Maremaruka 10 kiacc. ba3oBsiif ypoBeHb

Ne Tewmel paznena KomnuecTBo yacos KoHnTposabHbie paboThl
1 bioxk 1. [IoBTOpeHue u pacmmpenue CBEEHUN 0 3
byHKIIUN
2 BBenenue B ctepeoMeTpuio ) KontponbHas paGora Nel
3 brnok 2. Crenennas GyHKIHS 8
4 [TapannenbHOCTh B MPOCTPAHCTBE 8 Kontponbnas padota No2
5 bnok 3. Crenennas pyHkuus (pooKeHue) 8 KonTponbnas padorta Ne3
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6 brnoxk 4. TleprieHIUKyASIPHOCTH B IPOCTPAHCTBE 11 KontponbHas padota Ned

7 bnok 5. Tpuronomerpudeckue GyHKIUN 11 KonTposabHas padora NeS.

8 b )

70K 6. Tpuronomerpudeckue GyHKIUN 14 Komtpostbhas paGota Ne6

(mponomxeHue)

9 buiok 7. IlepnieHAMKYIJIAPHOCTD B IIPOCTPAHCTBE 8 KontponsHas pabota Ne7.
(mponomxeHue)

10 bnok 8. Tpuronomerpuieckue ypaBHEHUs U 16 Kortpostbias paGota Nes
HEpaBEHCTBA

11 brok 9. MHOrorpanHuku 12 Kontponbnas padorta Ne9

12 bnok 10. [IpousBosiHas u ee IpuMEHEHNE 11 KonTponbnas padora NelO

13 bnok 11. [IpousBoaHas u ee IpUMEHEHHE 10 Kotrponbias pabota Nel |
(mpomomxeHue)

14 TToBTOpEHHE 8 Nrorosas xoHTponbHas padora B popme EI'D
HTtoro 140 12
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Marematuka 11 knacc. bazoBbiii ypoBeHb

Ne Tewmel paznena KommuecTBo 4yacos KontponbHbie paboThI
ypoKa
Bnok 1. MNMokasaTensHasa 1 norapugmMmmnyeckast yHKLMM 14 KonrpossHas paGora Nel
Bbrok 2. BekTopbl B NpOCTpPaHCTBE 6 KouTponbsHas paGota Ne2
Bnok 3. MeTtoa koopauHaT B NPOCTPaHCTBE 11 KouTposbHas paGora Ne3
Bbrok 4. MNokasaTenbHas 1 norapugmmyeckas pyHKUMm 14
(npopornxeHue) Kontponbnas padota No4
Bbrok 5. Lnnuugp, KoHyc 1 wap 13 KouTponsHas paGota Ne5
brok 6. iHTerpan n ero npumeHeHne 11 KouTponbsHas paGota Ne6
Bnok 7. O6bembl Ten 15 KonTponbnas padorta Ne7
Brok 8. OnemeHTbI KOMBUHATOPUKM 1 BUHOM HbloTOHa 12 KonTposbHas padora Ne§
Brok 9. SnemeHTbl TEOPUN BEPOATHOCTEN 13 KonTponpHas padora Ne§
Bnok 10. O6ob6LiatoLlee noBTopeHue kypca 10-11 31 Wrorosast KoHTponbHas paboTa B Gopme EID
Knaccos
Ntoro 140 140
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