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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!

- LEJIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSl HAyKU
MaTEMaTHKHU U O00IIECTBEHHOM MPAaKTUKU €€ IPUMEHEHUS;

- OCHOB CaMOPAa3BUTHS U CAMOBOCIIUTAHHS B COOTBETCTBHHU C OOIIEYETIOBEUECKUMH LIEHHOCTSIMU H
ujearaMu TIpa)XXIaHCKOro OOIIeCTBAa; 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
BCEHl JKM3HM; CO3HATENLHOIO OTHOIICHUS K HEMPEpPhIBHOMY OOPa30BaHUIO KaK YCIOBHUIO YCIIELITHOMN
npodeccnoHanbHOM U OOIIECTBEHHOW JEATEIbHOCTH Ha OCHOBE pPAa3BUTON MOTHBAIMU Y4eOHOI
JESATEIbHOCTH U JIMYHOCTHOTO CMBICIIA U3YYEHHsI MaTeMaTUKH, 3aWHTEPECOBAHHOCTH B IIPUOOPETECHUN U
pacIIMpeHr MaTeMaTHMYeCKUX 3HAaHWM M CIOCOOOB JACWCTBMI, OCO3HAHHOCTH B TIOCTPOCHUU
WH/IMBUYAIEHOW 00pa30BaTEIbHON TPAEKTOPHUH;

- 0CO3HAHHOT0 BbIOOpa OyayIiei mpodeccuu, OpueHTUPOBAHHOM HA MPUMEHEHNE MaTeMaTHYECKIX
METOZOB W BO3MOXKHOCTEH peaju3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHS K
npodeccnoHaNbHON NeATeNbHOCTH KaK K BO3MOXKHOCTH YYaCTHUSl B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
roCcyJIapCTBEHHBIX, 00IIEHAIMOHATIBHBIX MTPOOIIEM;

- JIOTUYECKOTO MBIIUICHUS: KPUTHUYHOCTH (YMEHHE pacHo3HaBaTh JIOTUYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUs), KPEaTUBHOCTH (COOCTBEHHAsi apryMEHTallys, OIPOBEP)KEHHs, MOCTAaHOBKA 3ajad,
dbopMynupoBka npobiem, paboTa HaJl UCCIEOBATEILCKUM IIPOSKTOM U JIp.).

B MeranpeameTHbIX pe3yjbTaTax c()OPMHUPOBAHHOCTD.

- CIIOCOOHOCTH CaMOCTOSITENIbHO CTaBUTh 1€ y4eOHOW U HCCIEeN0BATENIbCKON, MPOEKTHOM
NesTeNbHOCTH, IUIAHUPOBAaTh, OCYLIECTBIATh, KOHTPOJUPOBAaTb M OLEHUBATh YyueOHble AEHCTBHUS B
COOTBETCTBUU C IIOCTABJICHHOM 3a/1a4€il ¥ YCIOBUSAMM €€ BBIITOJHEHUS;

- YMEHUS CaMOCTOSITENBHO MJIaHUPOBATh AJbTEPHATUBHBIC ITYTH JOCTHIKEHUS LIEJIEH, OCO3HAHHO
BbIOMpaTh HanOoJiee 3pEKTUBHBIE CIIOCOOBI PEIIeHUsI yUeOHBIX U TO3HABATENIbHBIX 33/1a4;

- YMEHHS HaXOAUTh HEOOXOIUMYIO MH(pOpPMAIMIO, KPUTHUECKH OLIEHUBATh U MHTEPIPETHPOBATH
MH(OPMALIMIO B Pa3IUYHBIX HCTOYHMKAX (B CIpaBOYHMKAX, JUTepaType, MHTepHeTe), MpencTaBisTh
uHbopMalMl0 B pa3nuyHOM Qopme (CIOBeCHOM, TaOIMYHOW, Tpaduyeckol, CHUMBOIUYECKOH),
oOpa0aTeiBaTh, XpaHUTb M IepelaBaTh HMH(OpPMALMIO B COOTBETCTBUM C IO3HABATEJIbHBIMU WU
KOMMYHHUKaTHBHBIMH 3a/la4aMH;

- HaBBIKOB OCYILECTBJICHMS I103HAaBaTEIbHOM, Y4EOHO-HCCIENA0BATENbCKOM M IPOEKTHOM
NesTeIbHOCTH, HABBIKAMU pa3pelieHHs MpoOsieM; CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY
MTOMCKY METOJIOB PELIEHMsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJI0B MIO3HAHMUS,

- YMEHHMsI IPOYKTHUBHO 00IIaThcs M B3aUMOJICHCTBOBATh B MIPOLIECCE COBMECTHON JIeATENLHOCTH,
YUUTHIBATh MO3ULINUU JPYTUX YIACTHUKOB JEATEIBHOCTH, 3((HEKTUBHO pa3peniaTb KOHQIUKTHL;

- 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
MBICIIUTENBHBIX MPOIECCOB, X PE3YAbTATOB M OCHOBAaHUM, 'PAaHUI] CBOETO 3HAHUSA M HE3HAHMS, 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 CITIOCO0aX ONMUCAHMsI HA MATEMAaTHUECKOM SI3bIKE SIBJICHUN pealbHOTO 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 MOCTPOCHUSI MAaTEMAaTUYECKUX 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, TIOKA3aTCIIBHBIX,

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

- yMeHUH OOOCHOBBIBaTh HEOOXOJUMOCTb pPACIIMPEHUS] UHUCIOBBIX MHOXECTB (Liejble,
panMoHanbHbIe, JCMCTBUTENbHBIC, KOMIUIEKCHBIE YHCJA) B CBSI3M C pPa3BUTHEM aireOpsl (perieHue
YpaBHEHHI, OCHOBHAs TeOpeMa alureopsl);

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

- YMEHMHl [OpUBOAUTH IPUMEPBl pEalbHBIX SBICHUH (IIPOLECCOB), KOJIMYECTBEHHBIE
XapaKTePUCTHKH KOTOPHIX OMUCHIBAIOTCS C MOMOMIBbIO (DYHKIIMH; UCIOIB30BATh TOTOBBIE KOMIIBIOTEPHBIE
IIPOrpaMMbl JJIsl WIUTFOCTPALMK 3aBUCUMOCTEH; ONUChIBAaTh CBOMCTBA (DYHKIMII C OOPOI Ha UX Ipa@uKy;
COOTHOCUTh pE€albHbIE 3aBUCUMOCTH U3 OKpPYKAIOIIEH >KM3HU M U3 CMEXHBIX JAUCHMIUIMH C
3JIEMEHTApPHBIMH (DYHKIMSIMH, €1aTh BBIBOBI O CBOWCTBAX TAKUX 3aBUCUMOCTEH;

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

- TMpEACTaBIEHUN O Ipoueccax U SIBICHUAX, HMMEIOIIMX BEPOATHOCTHBIM XapakTep, O
CTaTUCTMUYECKUX 3aKOHOMEPHOCTSX 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 MPOTPaMM MpPU 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; YMEHMSI JOKa3bIBaThb TEOPEMbl U HAXOAMTh HECTAHJIAPTHBIE CIIOCOOBI
peleHns 3a1ay;

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

- IIpeJICTaBIeHU 00 OCHOBHBIX MOHATUSAX MAaTEMaTHYECKOIO aHaJlu3a U UX CBOWCTBAaXx, BIaJICHUE
YMEHHEM XapaKTepu30BaTh MOBEJCHUE (PYHKIUI, NCIIOIb30BaHUE NOIYYEHHBIX 3HAHUHN Ul ONMUCAHUS U
aHaJIN3a PeAIbHBIX 3aBUCUMOCTEN;

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

- YMEHHMH pacro3HaBaThb Ha 4YepTekaX U MOJENSIX IPOCTPAHCTBEHHBbIE (POPMBI; COOTHOCHUTH
TpeXMepHbIe 00BEKTHI C UX OIMHCAHUSAMH, U300paKEHUSIMHU; ONHUCHIBATh B3aUMHOE PACIIONIOKEHUE 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 3aad; CTPOUTH MPOCTEHIINE CEeYEeHUS
Ky0a, MpU3MBbI, TUPAMHJIBL; PEIaTh MJIAaHUMETPUYECKHUE U MPOCTEHINe CTepeoMeTpHUecKue 3a1aui Ha
HaXO0XJEHUE T€OMETPUUYECKUX BEJIMYUH (JITMH, YIJIOB, IJIOMaJeil, 00beMOB); HCIIOIB30BaTh MPHU PELICHUH
CTEPEOMETPUYECKUX 3a7ay IUIaHMMEeTpudeckue (akTbl W METOJbl; TMPOBOAMTH JIOKa3aTeJIbHbIE
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 M3Yy4YEHHBIX (OpMyn W CBOMCTB (Uryp; BBHIUMCIECHUS OOBEMOB M IUIOLIaJiell MOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ MpPH PEIIEHWH TNPAKTUYECKUX 3a/]ay, HCIONb3ysd HpH HEOoOXOIUMOCTU
CIPaBOYHMKH U BBIYMCIUTENBHbBIE YCTPONCTBA.



Yuciia 1 BeJIMYMHBI
Buinycknux nayuumes:

® OIEpPHPOBATH NOHATHEM «paJUaHHASI MEPA yTJIay, BHIMOIHATH IPeoOpa3oBaHus 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 MJIOCKOCTH;

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 BBIYUCICHUSAX U NPU 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 YyIJla 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 IPEOOPa30BaHNUs BHIPAXKEHUH JIJIsl pEeLIeHUs 3a/1a4 U3 pa3iiny-
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 NpeACcTaBICHUs 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;

® pUMEHATH rpaduuecKue NpeaACcTaBICHUS AJIsl UCCIIEOBAHNS YPaBHEHUN, HEPABEHCTB, CUCT
YPaBHEHUH, COAEPKAIINUX TapaMeETPHI.
DyHKIUM:
Buinycknux nayuumes:

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

®  BBINOJIHATH NOCTPOEHHUS I'paUKOB (PYHKIIMHU C TOMOIIIBbIO T€OMETPHUUECKHUX ITpeoOpa3oBa-
HUM;

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

® T[OHUMAaTh (PYHKIHIO KaK BaXKHEHIIIYI0 MAaTEMAaTUYECKYIO MOJIEIb JUIsl OMUCAHUSI IPOLIECCOB
U SIBJICHUM OKPYXAIOIIero MUpa, MPUMEHATh GYHKIIMOHATBHBIN S3bIK JJIS OTIMCAHUS M HC-
CJICZIOBAHUS 3aBUCUMOCTEH MEXAY (PU3NUECKUMHU BETUUNHAMH.



Buinycknux nonyuum 603modcnocmn:
® [IPOBOJUTH UCCIICOBAHUS CBSI3aHHbIE C M3yUYECHUEM CBOWMCTB (DYHKILMHI, B TOM YHCIIE 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 CHMBOJIMKY, CBA3aHHYIO C IOHATHUSMH ITPOU3BO/IHOI;
e pemiaTth HEPABEHCTBA METOJIOM MHTEPBAJIOB;
®  BBIYUCIATH MPOU3BOAHYIO QYHKIIUH;
®  HCMOJB30BATh MPOU3BOJHYIO ISl TOCTPOEHUS rpauKoB GYHKIMU U UCCIEAOBAHUS (PyHK-
1y,
® [IOHUMAaTh F€OMETPUYECKUIN CMBICI IPOU3BOJIHOM;
Buinycknux nonyuum 6o3mooicnocmn:
e cdopmHpOBaTh NPEACTABICHUE O peeie PYHKIUU 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 pemarb KOMOWHATOPHBIE 33]]a4M Ha HAXO0XKJICHHE KOJIMYECTBA OOBEKTOB MJIM KOMOMHALINH;
e npuMeHATH hopMyny 6mHOMa HeloTOHA 17151 MpeoOpa3oBaHus BEIPAXKEHUH;
®  UCMOJIB30BAaTh METOJl MATEMATHYECKOW MHAYKIIMH IS JJOKA3aTEIbCTBA TEOPEM U PEUICHUS
3ajau;
® UCMOJb30BaTh CIIOCOOBI MPEACTABICHUS M aHAJIN3a CTATUCTUYECKUX JaHHBIX;
®  BBINOJIHATH ONEPALUH HAJl COOBITUSAMU U BEPOSTHOCTSIMH.
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 PaCHOJIO0KEHUH;
e AHAJTM3UPOBATDH B POCTEHIIINX 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;
. pelarh JIaHUMEeTPUYEeCKHUEe U MPOCTEeiIne cTepeoMeTPpUIECKUE 3a1a4l Ha HaX0XKICHUE T€OMETPH-
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 T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM WK alropuTMam;
e jenaTh (BBIHOCHBIE) INIOCKHE YEPTEKU U3 PUCYHKOB 0OBEMHBIX (DUTYDP, B TOM UHUCIIE pPUCOBATH
BHUJ] CBEPXY, COOKY, CTPOHUTDH CEUEHHUSI MHOTOTPAHHUKOB;
®  U3BIEKaTh, HHTEPIPETHPOBATH M NMPEOOPA30BHIBATH HHOOPMAIIHIO O TEOMETPHUECKUX (DUTYpax,
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 (HUTYD;



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 OKpYyKHOCTb. JlnMHA Jyru €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 TPUrOHOMETPUUYECKHUE ypaBHEHUA. J[Ba MeTona peleHUs TPUTOHOMETPUYECKUX
YpaBHEHUI: BBEJEHHWE HOBOW IIEPEMEHHOM M pasjoxkeHWe Ha MHOxUTenu. OaHOpOAHbIE
TPUTOHOMETPUYECKHUE YPABHEHUS.

IIpeoopazosanue mpuzoHomempuyuecKux 6blpar}ceHuil

CHHYC M KOCHHYC CYMMBI U Pa3HOCTH aprymMeHTOB. DopMyibl 1BOMHOro aprymeHTta. ®opmyisl
MOHMXKEHUs1 cTerneHu. [IpeoOpazoBaHMe CyMM TPHUTOHOMETPHYECKMX (YHKIMHA B MPOU3BEACHUE.
ITpeoOpa3oBanue Npou3BeIeHUI TPUTOHOMETPUYECKUX (PYHKLUN B CYMMBI.

Ilpouszeoonan

OmnpezeneHue 4MCIOBOM MOCIENOBAaTENILHOCTH U cHocoObl e€ 3amaHus. CBoMCTBAa 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
npousBojiHON. Dopmynsl nuddepenumposanus. [IpaBuna quddepenumnponanus. Auddepenurpopanne
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. IIpumeHeHue NPOU3BOTHONW JUIS OTBICKAHUS HAWOONBLIMX U
HAaUMEHBIINX 3HAYEHUN BEIUYMH.

Oboowarouiee noemopenue.

I'eomerpus

Beeoenue

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

Ilapannenvnocms npameix u niockocmei

[TapamienpHOCTE TPSIMBIX, NPSIMOM M IIOCKOCTH. B3aWMHOE pacnosioXeHue ABYX IPSMBIX B
IIPOCTPAHCTBE. YTON Mexay JAByMsa mpsameiMH. [lapamnensHocTs miiockocted. Terpasap w
napajuieJIenuIe.

Ilepnenoukynapuocms npamvlx u naocKkocmei

[lepneHUKyYISAPHOCTD NPSIMOU U IJIOCKOCTH. [lepnenanKyIsp 1 HaKJIOHHBIE. YTOJI MEXAY NMPAMOU
U IUIOCKOCTBIO. JIByrpanHelii yron. IleprneHaukynspHOCTs IUIOCKOCTEH. TpexrpaHHbBIA — Yyroil
MHororpasHssIii yrosi.

Mnozozpannuku

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

Iloemopenue. Pewienue 3a0au.



Hcnoan3zosanue 2CO

MBOY T'opoackast rumuasus npu peanuzanun OOIT o0miero 00pa3oBaHus HCIIONB3YIOT AIEKTPOHHBIE
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
WHTEPAKTUBHOM JAOCKH -1 aerer ctapmie 10 jget — 30 MuHyT; 11 KomnbioTepa (HOyTOyKa, IJIaHIIeTa)-
g neteit 5-9 knaccoB — 30munyT, 10-11 kimaccos- 35 MUHYT.

[Ipu ucnonwszoBannu DCO ¢ neMoHcTparmei o0yJyarmux (ruIbMOB, IPOrpaMM WM WHON WH(OpMaInH,
mpeaycMaTpuBalommx e¢  (UKCAUI0 B TETPAAsSX  BOCIHUTAHHUKAMHU H  OOy4YarOIUMHUCH,
MIPOJIOJKUTENFHOCTh HETPEPHIBHOTO MCIOJIB30BAaHUSl SKpaHa HE JOJDKHA IPEBbINIATh A JeTeil 5-9x
Kj1accoB -15 munyt, 10-11 kinaccoB 20 MmunyT. (1. 2.10.2)

C uenbio NpodUIAKTUKU HApPYLIEHUS 3pEHHs 0053aTeNbHO MPOBOAUTHCS T'MMHACTUKA JUIS IJa3 IMpU
WCIIOJIb30BAaHUU AJICKTPOHHBIX CPEACTB OOyUYEHUS- HA YPOKE M MEpPEMEHE, a TaKKe MPH HCIIOIb30BAHUH
KHIDKHBIX YU4E€OHBIX U3JIaHUI — BO BpeMs IepeMeH IpH ydacTuu neparora (mm. 2.10.2, 2.10.3)



3. TemaTuyeckoe MJIAHUPOBAHHUE

AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

KoanuecTBO
Pasznen Ha3Banune TeMbl JacoB

IloBTOpPEHME Juarnoctuueckas pabota 1

7 4acoB IToBTropenne «KBaaparnunas QyHKIUs 1

[ToBropenue. «[Ipeobpa3zoBanue BeIpaKEeHHIA, CO- 1
JepKaLMX KBaJpaTHbIE KOPHU»

IToBropenue «HepaBeHcTBay

HOBTOpeHI/Ie «TexcToBBIC 3aJadyn»

IToBropenne «DyHKIHN

CrapTtoBast pabota

DYyHKIUM U TPpadpuKu [Tonsitue pyHkuuu

23 yaca [Tpsmasi, runep6osa, mapadosia 1 OKpY>KHOCTb

HenpepbsIBHOCT 1 MOHOTOHHOCTD (PYHKIIUH

~Nololwlkr|k|k|-

KBangparuanas u poOHO- muHEHHas QyHKIIH.
ITpeoOpazoBanue rpadMKoB

[EEN

KonTponbaas padora Nel mo teme «DyHKImnu u
rpadukm

CreneHu M KOPHHU CrenenHas (yHKIMS IPU HATYpPaJIbHOM N

21 gac IToHsiTHE KOpHS N-OM CTENEHU

CBolicTBa apuMEeTUUECKUX KOpHEH

CreneHs ¢ pallOHAJIbHBIM IIOKA3aTCJICM

[Tpeobpa3oBaHre UPPAMOHATBLHBIX BBIPAKCHHM

HppauroHaibHbIE YPAaBHEHHs U HEPABEHCTBA

RPWww s IN

KonTponbnas padota No2 no teme «CteneHu u
KOPHU»

N

Iloka3aTenbHas u JI0-
rapupmudeckas GpyHk-
UM ®Oynxims y=a"x, e€ cBoicTBa U rpaduk

40 gacoB IToka3zaTenbHblE YpaBHEHUS

IToxazaTenpHBIC HCPaBCHCTBA

[TonsTue norapugma

Jlorapudmuueckas GyHkuUs, €€ cCBONCTBA U rpauK

CsoiicTBa j0orapugmon

Jlorapudmuueckue ypaBHEeHUS

Jlorapudmudeckue HepaBeHCTBA

R OININWW

KonTponbnas paborta Ne3 no teme «IlokazatenbHas
u sjorapupmMudeckast GyHKIHI»

-
-

Perienue 3aga4d no teme

N

TpuroHomerpuyeckue
(yHKIUH ¥ UX CBOH-
CcTBa Yrois moBopora

7’7 9acoB PanuanHas mepa yria

CuHyC ¥ KOCHHYC JIFOOOTO yriia

TaHreHc ¥ KOTaHIeHC J000r0 yria

HpOCTCI\/'IIJ_II/IC TPUTOHOMCTPHUYCCKUC YPABHCHUSA

DopMyIIbl TPUBEACHUS

CoiicTBa u rpaduk QyHKIMM y=sinx

CaoticTBa U rpaduK QYHKIIUU Y=COSX

CoiicTBa u rpaduk QyHKIMM y=tgX U y=ctgx

R~ lOjcoM~AIN

Kontponbnas pabora Ne4 mo teme «CBolcTBa TpH-
TOHOMETPUYECKUX (DYHKIIHUN




3aBUCHMOCTH MEXAY TPUTOHOMETPUYECKUMHU DyHK- | 4
OUAMHA OJJHOT'O U TOI'O KC apryMCHTaA

CHHYC M KOCHUHYC CYMMBI U Pa3HOCTH JBYX YIJIOB

TaHreHc cyMMbI M pa3HOCTH JIBYX YTJIOB

Tpuronomerpuyeckue GyHKIUHU IBOMHOTO yria

oOoT|w|b~

[TpeoOpazoBaHue MPOU3BEACHNUS TPUTOHOMETPUYC-
ckux yHkmii B cymmy. O6parHoe mpeodpazoBa-
HHE

Pemenne TpUroHOMETPUYECKUX YPAaBHEHUH 16

Kontposbnas pabota Ne5 o teme «OcHoBHBIC TpU- | 1
TOHOMETpUYeCcKue GopMyibl. TpUrOHOMETpUYECKHE
YpaBHEHHUSI»

BCPOHTHOCTL H CTaTH-
CTHKA

Ilousarue BCPOATHOCTH

9 yacos Brruncnenue ynciia BApuaHToB 4
KonTponbaas pabota Ne6 mo teme «BepositHocth u | 1
CTaTUCTUKA
IloBTOpEHue [ToBropenune. PyHKIIUHU U rpaduKu 8
25 yacoB IloBTOpeHHe. YpaBHEHUS U HEPABEHCTBA 8
HToroBast KOHTposIbHAs padoTa (Ne7) 2
[loBTOpEHME TEOPUU U pELIEHUE 3a]1a4 7
I'EOMETPUA
Konnye-
Pasnen Ha3BaHnue TeMbl CTBO 4YaCOB
BBenenne B crepeo- 1
METPHIO [IpenmMer crepeomeTpuu. AKCHOMBI CTEPEOMETPHUH
6 yacoB CrnencTBUsl U3 AaKCUOM CTEPEOMETPUU 1
[Iepeceuenue npsMON U INIOCKOCTH, ABYX IUIOCKOCTEN. Tex- 1
HUKA BBIIIOJHEHUS MPOCTEUIINX CTEPEOMETPUUECKUX YepTe-
Kel
[TocTpoenne ceuenuii kyoa, TeTpasapa, mupamMuasl. Beraucie- | 2
HHE IUIOLIAJIEH dTUX CEYECHHM
Kontponbnas padota Nel o reme «BBeneHue B crepeoMer- 1
pHUIO»
IIpsimble B mpocTpan- | Kinaccudukanus B3aMMHOTO pacnoioKeHUs ABYX MPSIMBIX B 1
CTBE IIPOCTPAHCTBE
8 yacoB CkpenBarouecs npsiMble 1
[TapanienbHbIX IpsIMbIE B IPOCTPAHCTBE 1
VYron Mexay nydamu. YToa MEXIy MPSMBIMU B IIPOCTPAH- 1
ctBe. [lepneHauKyssipHbIE PSMBIE .
Pemienue 3a1a4 Ha B3aUMHOE PACIIOIOKEHHUE MPSAMBIX B IPO- | 2
CTpaHCTBE
[ToBTOpEHUE TEOPETUYECKOTO MaTepHaja o B3aMMHOM pacro- | 1
JIO’)KEHUU JIBYX MPSAMBIX B IPOCTPAHCTBE B 3aJ]auax Ha JI0Ka3a-
TENbCTBO, IOCTPOEHUE, BBIYMCIICHUE.
KonTponsnas padora Ne 2 o teme «lIpsimbie B mpocTpaH- 1
CTBE»
IHapanneabHocTh [TapannensHoCTb NpsiMOi U TuIOCKOCTH. [Ipu3Hak mapamiens- | 1
NPAMO¥ U IJIOCKOCTH | HOCTU NPSMOH U IJIOCKOCTH
8 yacoB TeopeMa 0 JIMHUM ITepeceYeHUs] ABYX IIJIOCKOCTEM. 1

10




Teopema 0 IOCKOCTH, MPOXOISIICH Yepe3 OJHY U3 JBYX
CKpELIMBAIOIINXC NPSMBIX [1APAUICIBHO APYTON IPSIMOM

Pemenue 3amayd Ha cBOMCTBA MapaUIeIbHBIX MPSMOK U TUIOC- | 2
KOCTH
[TocTpoeHne ceueHnii MHOTOTPaHHUKOB IJIOCKOCTBIO, Tapan- | 2
JIETbHOW TaHHOW MpsiMOi. Beruucienue miomaaei mocTpoeH-
HBIX CEYEHUI
Pemenue 3a1ay Ha 10Ka3aTENbCTBO, IOCTPOSHUE U Bhluncie- | 1
HUE.
IlepnieHauKyasip- 1
HOCTH NIPSAMOM H
ILUIOCKOCTH [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMOM U INIOCKOCTH
8 yacoB [TocTpoeHHe NepIeH AUKYISIPHBIX IPSIMOU U INIOCKOCTH. 1
O npsMBbIX, NEPIEHANKYISIPHBIX INIOCKOCTH 1
[lepneHIMKYIIsIp ¥ HAKJIIOHHAs K IJIOCKOCTH. 1
TeopeMa o0 TpEX NepHeHANKYIIApax. 1
Pewrenue 3a1au Ha CBOMCTBA NMEPIEHIUKYISIPHBIX MPSIMbBIX U 2
IIJIOCKOCTEN
KonTponbnas padora Ne3 no teme «IleprneHaukynsipHOCTb 1
PSIMOM U TNIOCKOCTH»
Ornpenenenue yria Mexay HaKIIOHHOM U TUIOCKOCTBIO. 1
Yroa mexay npsimoii | O BelMuuHE yIiia MEX/ly HAKJIOHHOM U INIOCKOCTBIO U METO-
U IJIOCKOCTHI0 JIaX ero HaXOXJACHMUS.
Pemenue 3a1a4y Ha HaXOXACHUE yTIila MEXAY OpsIMOU U tuioc- | 1
8 yacoB KOCTBIO
[TapannensHoe npoekTupoBanue. CBOMCTBA MAPALICIHBHOTO 1
MIPOEKTUPOBAHUS
OpToroHaibHOE IPOEKTUPOBAHUE, €TO CBOMCTBA. 1
Pemenue 3anau no teme «llapamienbHoe 1 OpTOrOHAIBHOE 1
MIPOEKTUPOBAHHE)
Pemenue 3amau mo reme "Yroa Mexay mpsSMOi U TIOCKO- 3
CThIO"
[MapajulenbHOCTH 1
IJIOCKOCTel [Ipr3HaKky napamienbHOCTH IIIOCKOCTEM.
8 yacoB Pemrenne 3a1a4 Ha TpU3HAK NapaAJUIEIBHOCTH IJIOCKOCTEH 1
CpolicTBa mapajuieNbHbIX IJIOCKOCTEN 1
Pemenue 3a1a4 Ha T0Ka3aTENLCTBO, BBIYUCICHUE, IIOCTPOCHUE | 2
CEUYEHUIN MHOTOTPaHHHUKOB
Pemenue 3amaud no reme "llapamiensHOCTh TUIOCKOCTEN" 2
KonTponbHas padora Ne4 o teme «Yros Mexay npsiMoi U 1
I10CKOCThIO. IapasienpHble IUIOCKOCTHY.
YroJa mexay ABymst JIByTpaHHBIN yroJl ¥ €ro U3MEpeHUe. YTOJI MEKY IBYMs 1
IUIOCKOCTSIMH IJIOCKOCTSIMH.
[lepnennukynspHbie miockocTu. [Ipu3Hak nepneHauKymsipHo- | 1
11 yacos CTHU JIBYX IJIOCKOCTEH
CBolicTBa NEPIEHIUKYJISIPHBIX MIIIOCKOCTEN 1
Pemenue 3ana4y Ha cBOMCTBA NEPIEHANKYIAPHBIX IIJIOCKO- 1
CTel.
OOwMii meprneHANKYIISp IBYX CKPEUIMBAIOMIUXCS MPSIMBbIX. 1
PaccrosiHre Mex a1y IByMs CKpEIIMBAIOIIMMHUCS MPSIMBIMU
Perienue 3a1a4 Ha HAXOXK/IEHUE PACCTOSIHUSA MEXIY ckperm- | 1
BAIOIIMMUCS TPSIMBIMU
Teopema o TTomAAN OPTOTOHAIFHON MPOEKIIMA MHOTOYTOb- | 2
HUKa
Pemenue 3agad nmo reme "Yroa Mexay mioCKOCTIMH" 2

11




Kontponbras padota Ne 5 mo teme «/{ByrpaHHbIi yrom

Paccrosinus B nmpo-
CTPAaHCTBE

PaccrosiHne Mexay TOUKON U HUTYPOIA.

11 gacoB

Paccrosinne Mexay Gpurypamu.

[TpuemMbl HaX0XXICHHUS PACCTOSHUIM OT TOUKH 10 (UTYPHI,
MEXy (PUrypaMu B IPOCTPAHCTBE

FGOMeTpI/I‘-IGCKI/Ie MECTa TOUYCK IIPOCTPAHCTBA, CBA3AHHLIC C
PACCTOSIHUAMMU.

Pemenue 3ana4 no teme «PaccTosiHUs B IPOCTPAHCTBE»

Kontponbnas padota Ne6 o Teme «PaccTosiHus B MPOCTpaH-
CTBE»

Pemenue 3agau no reme «Ilinockoctu B npoctpancTse. Pac-
CTOSIHUSL B IPOCTPAHCTBEY.

3auét no Teme «llnockoctu B mpoctpancTse. PaccrosiHus B
MIPOCTPAHCTBEY

BekTopHblii MeTON B
NPOCTPAHCTBE

ITonstue BCKTOpaA. JIuHeiiHbIe orcpanvn HaJa BEKTOpaMH

10 yacos

Pasnoxxenue Bekropa 1o 6aszucy. KoMmiianapHele BEKTODBI.

Paznoxenue BCKTOpaA Ha IIJIOCKOCTH

PaznioxeHne BeKTopa 1o TpéM HEKOMILJIaHAPHBIM BEKTOpaM

KOJ'IJ'II/IHeapHOCTB ABYX U KOMIIIAHAPHOCTb TPEX BCKTOPOB B
TCOMCTPHUICCKHUX 3aaa4aX ¢ MHOT'OI'paHHUKaMH

Rk

CKaJ'ISIpHOG IIPOU3BCACHNEC BCKTOPOB U €TI0 CBOICTBA.

HpI/ISHaK MNEPNCHAUKYJIAPHOCTH IBYX BEKTOPOB

[IpuMeHeHre BEKTOPHOIO METOJ1a K PELICHHIO 3ajay.

KonTponbnas padora Ne 7 mo reme «BekTOpHBII METOA B ITPO-
CTPAHCTBE»

RN R

Koopaunatnblii Me-
TO/J B IPOCTPAHCTBE

Koopaunats! Bekropa. JInHeliHbIE oniepaluy HaJl BEKTOPAMHU B
KOOPJIMHATAX

-

11 gacoB

CKaJ'IHpHOG IMMPOU3BCACHUC BCKTOPOB B KOOPANHATAX.

[Ipoeknust BEKTOpa Ha OCh B KOOPAMHATAX

I[eKapTOBLI MPAMOYT'OJIbHBIC KOOPAWUHATBI TOYKU

Pemenue HpOCTCfII.HHX 3aa4 CTCPpCOMCTPUHN B KOOpJAUHATAX

YpaBHeHue chepsl

YPaBHeHI/Ie IIJIOCKOCTH

[IpsiMast B IpOCTPAHCTBE B KOOPAMHATAX

Bzaumuoe PAacCIOJIOKCHHUEC HpHMOﬁ U IJIOCKOCTH B KOOPpAHUHA-
Tax

I e

PaccrosHue oT TOYKH A0 IJIOCKOCTH B KOoopJAWHaTax

-

KonTtponbHast pabora Ne 8 mo teme « KoopanHaTHslit MeTos1 B
IIPOCTPAHCTBE»

-

IloBTOpEHHE

Yron Mexay npsMou U II0CKOCTBIO

15 gacoB

[TapannenbHOCTh MIOCKOCTEHN

HCpHeH,Z[I/IKy'J]}IpHLIC IIJIOCKOCTH

Yron Mexay MIOCKOCTSIMH.

Paccrosnus B MMPOCTPAHCTBC

VY CTHBIN 3a4éT

Wrorosas koHTpoJsibHast paboTa Ne9

NN WININININ

NTOI'O
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