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l. IlnannpyemMble pe3y/ibTaThl 0OCBOEeHHsI YueOHOro npeamera «MaremaTuka-11»

Pabouas mporpamma ydebHoro npeamera «Maremaruka-11» obecnieunBaeT JOCTHKECHHE
CIICAYIOIINX PE3yJIbTATOB OCBOCHUS 00pa30BaTEIbHON MPOTrPAMMBI CPEAHETO O0IIEeTo
o0Opa3oBaHws:

I.I. B 1M4YHOCTHBIX pe3yabTarax c(pOPpMHPOBAHHOCT!

— [IEJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKH
MaTeMaTHKHU M 00LECTBEHHOW PAKTUKHU €€ TPUMEHEHHS,;

— OCHOB CaMOpPa3BUTHS U CAMOBOCIIUTAHUS B COOTBETCTBUH C OOIIEUETIOBEUECKUMH LIEHHOCTSIMU U
ujeaJaMy TPakJaHCKOTO OOIIECTBa; TOTOBHOCTH U CIIOCOOHOCTH K CAaMOCTOSITEIbHOM, TBOPUECKOH 1
OTBETCTBEHHOH AEATEIBHOCTH C IPUMEHEHUEM METOJ0B MaTEMaTHKH;

— TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMO0OPa30BaHUIO, HA TPOTSHKEHUH
BCel )KM3HU; CO3HATEIFHOTO OTHOLICHUS K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIICIIHOM
poeCCHOHATFHON 1 00IIECTBEHHON JEATEIBHOCTH Ha OCHOBE Pa3BUTONW MOTHBAIMH y4eOHOM
JEeSTeIbHOCTH U JIMYHOCTHOTO CMBICIIA U3YYCHHS] MATEMaTUKU, 3aMHTEPECOBAHHOCTH B IPHOOPETEHUN
Y pacIIMPEHUH MaTEeMAaTHUYECKUX 3HAHUW U CIIOCOOOB JACMCTBUM, OCO3HAHHOCTH B IIOCTPOCHUH
WHIUBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUH;

— OCO3HAHHOTO BBIOOpA OyAyIIel mpodeccuu, OpueHTHPOBAHHONW HA MPUMEHEHHE MAaTEMaTHIECKUX
METOJIOB ¥ BO3MOXKHOCTEH peaan3anuu COOCTBEHHBIX )KU3HEHHBIX TIAHOB; OTHOIICHHS K
poeCCHOHATTLHOMN IEATEIFHOCTH KaK K BO3SMOXXHOCTH y4acTHS B PEUICHUH JINYHBIX, OOIECTBEHHBIX,
rOCy/1apCTBEHHBIX, OOIIEHAIIMOHATIBHBIX POOIIEM;

— JIOTUYECKOI'0 MBIIUIEHUS: KpUTUYHOCTU (YMEHUE paclio3HaBaTh JIOTHYECKU HEKOPPEKTHBIE
BBICKA3bIBaHUs ), KPEaTUBHOCTH (COOCTBEHHAs apryMEHTAIHs, OIPOBEPIKEHHUsI, TIOCTAHOBKA 3a/1a4,
¢dbopmynHupoBKa rpobiiem, paboTa Hal UCCIEIOBATEIBCKUM ITPOSKTOMH Ip.).

I.11. B MeTanpeaMeTHBIX pPe3yJbTaTax c)OPMUPOBAHHOCTD:

1. PeryasiTuBHbIe yHMBepcaJibHbIe y4eOHbIe AeilicTBUSA
BoinycKHUK Hay4uTCH:

- CaMOCTOSITENIbHO CTaBUTh L€ YU€OHOU U UCCIIEI0BATENbCKOM, POEKTHON eI TEIbHOCTH,
IJIAaHUPOBATh, OCYLIECTBIIATh, KOHTPOJIUPOBATh U OILIEHUBATh YU€OHBIE JEHCTBHS B COOTBETCTBHUH C
MOCTAaBJIECHHOM 3a7ja4eil U YCIOBUSIMU €€ BBIIOJHEHNUS,

- OLICHMBATh BO3MOJKHBIE MTOCIEACTBHSI IOCTUKEHUS TTOCTABJICHHON 1EJIN B JESITEIbHOCTH,
COOCTBEHHOM KHM3HM U JKU3HU OKPYXKAIOIIUX JI0/IeH, OCHOBBIBAsCh HAa COOOPAKEHUAX STUKU U MOpaly;
- CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOM 1E€ATEIbHOCTU U )KU3HEHHBIX
CUTYaLUIX;
- OLIEHUBATh PECYPCHI, B TOM YHUCIIE BpEMS U JIpyriue HeMaTepHalbHbIE PECYPChl, HEOOXOAUMBIE IS
JOCTUKEHMSI IOCTaBJICHHOM 1IENH;
- BBIOMpATh yTh JOCTUKEHMS LIE€JIH, IJIAHUPOBATh PEIIEHUE TOCTABJIEHHBIX 3ajay, ONTUMU3HUPYS
MarepuaibHble U HEMAaTepUaIbHbIE 3aTPAThI;
- OpraHu30BbIBaTh () (PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISl JOCTUKEHHS IIOCTaBICHHOMN
LIENH;
- COTNOCTABJIATH MOJIYYEHHBIN pe3yabTaT JEATENIbHOCTH C TOCTABIEHHON 3apaHee LETbIo;
- BIIQJICTh HaBBIKAMU MTO3HABATENBHON peIeKcuy Kak OCO3HAHMsI COBEPIIAEMbIX ACHCTBUIA U
MBICIUTENBHBIX MTPOLIECCOB, UX PE3YNIbTaTOB M OCHOBAHMM, IPAHUI CBOETO 3HAHMS U HE3HAHUS, HOBBIX
MO3HABATEJIbHBIX 33]]a4 U CPEACTB UX JTOCTUKEHUS.

2. [To3HaBaTe/IbHbIE YHHBEPCAJbHbIE y4eOHbIe 1eiicTBUS

BbinycKHUK Hay4uTCH:

- ICKaTh M HAXO/UTh 00O0OIIEHHBIE CITOCOOBI pelIeHHs 3a/1a4, B TOM YHUCIIE, OCYIIECTBIATh
pa3BepHYTHIN HHGOPMAITMOHHBIN TTOMCK U CTABUTh HA €T0 OCHOBE HOBBIC (yUeOHBIE U TT0O3HABATEILHBIC)
3a/1a4u;

- KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH NH(GOPMALIMIO C PA3HBIX MO3ULIUN, pacro3HaBaTh U
(buKcUpOBaTh MPOTUBOPEUUS B UHPOPMAITMOHHBIX HCTOUYHUKAX;




- HCTOJIb30BaTh PA3JIMYHBIE MOJIEIbHO-CXEMATHYECKUE CPENICTBA ISl TIPEICTABICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH, a TAK)KE MPOTUBOPEUNHA, BHISBJICHHBIX B HH()OPMAITMOHHBIX
HMCTOYHMKAX;

- HaXOJIUTh U NPUBOJNUTH KPUTHUECKHUE apTyMEHThI B OTHOLLIEHUH JIEHCTBUM U CY>KJIEHUH PYyroro;
CIOKOWHO M Pa3yMHO OTHOCHUTHCS K KPUTUYECKHUM 3aMEUYaHHsIM B OTHOILIEHUU COOCTBEHHOI'O CYXKACHHUS,
paccMaTpuBaTh X KaK pecypc cCOOCTBEHHOTO pa3BUTHS;

- BBICTPAMBATh UHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBASI OTPAHUYEHUS CO
CTOPOHBI JIPYTMX YYaCTHUKOB U PECYpPCHBIE OTPaHUYEHUS;

- MEHATh U yJEP>KUBATh Pa3HbIC NO3ULNHU B I03HABATEIIBHON JEATEIbHOCTH.

3. KoMMyHHMKATHBHbIE YHHBepPCAaJIbHbIe y4eOHbIE 1eiicTBUS
BbinycKHUK HAyuHMTCS:

- BJIAJIETh A3BIKOBBIMH CPEJICTBAMHU — YMEHHS SICHO, JIOTUYHO Y TOYHO MU3JIaraTh CBOI TOUKY
3peHus, UCI0JIb30BaTh aIEKBATHBIE SI3bIKOBBIE CPE/ICTBA;

- OCYIIECTBIIATH JEIIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBbIMU (KaK BHYTpHU
o0pa3oBaTeNbHON OpTaHU3aIMH, TaK U 32 €€ MpeaesiaMu ), TOAOUpaTh TapTHEPOB IS AETIOBOI
KOMMYHHKAIIUU UCXO/IA U3 COOOPaKEHUN pe3ybTaTUBHOCTH B3aUMOJICHCTBUS, a HE JTMYHBIX
CHMIIATHI;

- IPU OCYILIECTBICHUH IPYNIIOBOM pabOThI ObITh KaK PYKOBOAUTEJIEM, TAK U YWICHOM KOMAaH/IbI B
pa3HbIX poJsiX (reHepaTrop uaei, KpUTUK, UCIIOJHUTENb, BBICTYIIAIOIINN, IKCIEPT U T.11.);

- KOOPJIMHUPOBATH U BBINOIHATH pabOTy B YCIOBHUSIX PEAIbHOTO, BUPTYaIBbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

- Pa3BEpHYTO, JIOTHYHO U TOYHO U3JI1araTh CBOK TOUKY 3PEHHUS C UCIIOIb30BAHUEM aJIEKBATHBIX
(YCTHBIX M IUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

- pacrno3HaBaTh KOH(PJIMKTOT€HHbIE CUTYallMH U IPEIOTBPAIaTh KOHMIUKTHI 10 UX aKTUBHOU (a3bl,
BBICTPAMBATh JICTOBYIO U 00pa30BaTEIbHYI0O KOMMYHHUKAINIO, U30erast TMYHOCTHBIX OLIEHOYHBIX
CYXKJICHUU.

I.111. B npeaMeTHBIX pe3yJibTaTax ¢(h)OPpMHPOBAHHOCTD!

— MNPEJICTABICHUN 0 MATEMATUKE KaK YaCTU MUPOBOU KYJIbTYpPbl U O MECTE MATEMATHKHU B
COBPEMEHHOM LIMBUIIN3AIMH, O CIOCO0ax ONMUCAHUS HA MATEMaTHUYECKOM SI3bIKE SIBJIEHUHN peaIbHOro
MHUpA;

— MPEACTABICHUN O MAaTEMATHYECKHUX MOHATUAX KaK O BAXKHEUIIMX MATEMATHYECKUX MOJIEIIAX,
MO3BOJISIOIIMX OINKCHIBATH U MU3y4aTh PAa3HbIE IIPOLECCHI U SBJIICHUS; IOHUMAHUE BO3MOKHOCTH
AKCMOMAaTHUYECKOTO MOCTPOEHUS MAaTEMAaTUUYECKUX TEOPHUH;

— YMEHHUM NIPUMEHEHUS METOJO0B JO0KA3aTEbCTB U aJITOPUTMOB PEILIECHUS; YMEHUS UX
MPUMEHSTh, IPOBOJIUTH JI0KA3ATEIIbHBIE PACCYKIICHUS B XOJ€ PEIICHUA 3a/1a4;

— CTaHJIapTHBIX IPUEMOB PEILLICHUS PAllMOHAJIBHBIX U UPPALMOHAIIBHBIX, [T0OKAa3aTEIbHbIX,
CTEMEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAaHUS TOTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCJIE JUJIS IOUCKA ITYTH PELIEHUS U WUTFOCTPALIUU PELICHUS
YPaBHEHUI U HEPABEHCTB;

— yMeHHI 000CHOBBIBaTh HEOOXOAUMOCTh PACIIMPEHHS YUCIOBBIX MHOXKECTB (IIeJIbIe,
palMoHaibHbIE, JEHCTBUTEIBHBIC YHCIIa) B CBSA3HM C Pa3BUTHEM alreOpsl (pEIIeHHe YpaBHEHUH,
OCHOBHas Teopema anreopsl);

— YMEHHUM ONMKCHIBATh KPYI MAaTeMaTUYECKUX 3a]1ay;

— YMEHHI OMUCHIBATh KPYT MAaTEeMAaTUYECKUX 3aa4, 7Sl pEeIICHHs] KOTOPBIX TpedyeTcs
BBE/ICHHE HOBBIX TIOHATHH (CTETICHb, apu(PMETHIECKUN KOPEHB, JIoTapu(M; CHHYC, KOCHHYC, TAHTE€HC,
KOTAHI'€HC; apKCUHYC, apKKOCUHYC, apPKTAaHI€HC, APKKOTAHT€HC; PEIIATh MPAKTUYECKUE PACUETHBIE
3a/1a4¥ U3 OKPYKAOLIEr0 MUpa, BKIIFOUYas 33Ja41 10 COLMAIIBHO-O)KOHOMUYECKON TEMATHKE, a TAKKE U3
CMEKHBIX JUCLMIUINH;

—YyMEHHI PUBOJIUTH MPUMEPHI PEATHHBIX SBJICHUN (ITPOILIECCOB), KOTMYECTBEHHBIC
XapaKTePUCTUKU KOTOPBIX OMUCHIBAIOTCS C TOMOIIBIO (DYHKIIUIA; HCTIOTH30BATh TOTOBBIE
KOMITHIOTEPHBIEC MPOTPAMMBI JIJISI WJUTFOCTPAITUU 3aBHCUMOCTEH; OMUCHIBATh CBOMCTBA (PYHKITUI



C OIOpOH Ha X rpauKu; COOTHOCUTh PEaIbHbIE 3aBUCUMOCTH U3 OKPYXKAIOIIEH KU3HU U U3
CMEXHBIX TUCIMIUIMH C 3JIEMEHTapHBIMU (PYHKLHUSAMH, JEJIaTh BHIBOJIBI O CBOMCTBAX TaKUX
3aBHCHMOCTEH;

— yMEHUH 00BACHATH Ha IPUMEPAX CYyTh METOI0B MATEMaTHYECKOTO aHAIN3a IS
uccieoBaHus pyHKIMM 1 BBIYMCICHUS TUI0Iaaei Gpuryp, orpaHu4eHHbIX rpadukaMu GyHKLIUH;
OOBSICHATH M TEOMETPUIECKUN, U (PU3NIECKHUI CMBICI TPOU3BOIHOM; IOJIB30BATHCS IOHATHEM
MIPOM3BOTHOM MPU OMTMCAHUU CBOMCTB (DYHKITHIA;

— MPEJCTaBICHUN O IPOLECCaX U SBICHUAX, UMEIOLIUX BEPOATHOCTHBIN Xapakrep, O
CTaTUCTHUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHpE, 00 OCHOBHBIX TOHATHUAX JIEMEHTAPHON TEOpUU
BEPOSITHOCTEH; YMEHUI HaXOIUTh U OL[EHUBATH BEPOSITHOCTH HACTYIJICHHS COOBITUI B MPOCTEHIINX
IIPAKTUYECKUX CUTYalUsAX U OCHOBHBIC XapaKTEPUCTUKH CIIy4alHbIX BEJINYHH;

— HaBBIKOB UCIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM MPHU PELIEHUH 3a/1a4.

JlocTrKeHe TMYHOCTHBIX PE3YJIbTaTOB OLICHUBAETCS HA KAYECTBEHHOM YpPOBHE (0€3 OTMETKH).
CdopmupoBaHHOCTH METANPEAMETHBIX U ITPEIMETHBIX YMEHUH OLIEHWBAETCS B Oaju1ax Mo pe3yabTaTam
TEKYIIETro, TEMAaTUYECKOTO U UTOTOBOI'O KOHTPOJIS.

B pe3ynbrare u3yueHus MaTeMaTUKH Ha 0a30BOM YPOBHE BBIMTYCKHUK HAYYHMTCS:

DJiIeMeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

BbInyCKHUK HAYYHUTCSH:

— OmnepupoBarh Ha 6a30BOM ypOBHE MOHATUSMU: KOHEUHOE MHOYKECTBO, 3JIEMEHT MHOKECTBA,
MTOJIMHO’KECTBO, IIEPECEUCHUE U 00BbETMHEHHE MHOYKECTB, YMCIIOBBIE MHOXKECTBA HA KOOPIUHATHOM
IIPSIMOM, OTPE30K, NHTEPBAI,;

— omepupoBaTh Ha 0A30BOM YpOBHE MOHATHUSIMHU: YTBEPKACHHUE, OTPUIIAHUE YTBEPKACHHUS, ICTUHHBIC
U JIO)KHBIE YTBEPKIEHUS, IPUYHMHA, CIICJICTBUE, YACTHBIN Cllydail O0IIEero yTBEp:KACHUS,
KOHTPIPUMED;

— HaXOAUTh NepecedeHre u 00beAMHEHNE ABYX MHOXECTB, MPEACTABICHHBIX ITpaduuecKy Ha
YU CIIOBOU MIPSIMOM;

— CTPOUTH HA YUCIIOBOW MPSIMOM NTOAMHOKECTBO YHUCIOBOI'O MHOKECTBA, 3aJaHHOE ITPOCTEUILINMHU
YCIIOBUSIMU;

— Ppacro3HaBaTh JOXKHBIE YTBEPKACHUS, OMIUOKH B PACCYKICHHSIX, B TOM YHCJIE C UCIIOIH30BAaHUEM

KOHTPIPUMEPOB.

IMosry4uT BO3MOKHOCTH HAYYMTHCSH:

— OmnepupoBaTbh NOHATHSIMU: KOHEYHOE MHOKECTBO, JIEMEHT MHOXKECTBA, TOJAMHOKECTBO,
nepecedeHre U 00beAMHEHNE MHOKECTB, YHCIIOBbIE MHOYKECTBA HA KOOPIMHATHOU MIPSIMOH,
OTPE30K, HHTEPBAJI, TOJIYUHTEPBAJ, POMEKYTOK C BHIKOJIOTON TOUKOM, rpadudeckoe
MIPEACTABICHUE MHOXKECTB HA KOOPAUHATHOM IJIOCKOCTH;

— OIEpUPOBATH MOHATUSIMU: YTBEPKIACHUE, OTPULIAHUE YTBEPKACHUS, HCTUHHBIE U JIOKHBIC
YTBEP)KJICHH S, IPUYNHA, CJIE/ICTBUE, YACTHBIN CITy4ail 00IIEeTro yTBEPKACHUsI, KOHTPIIPUMED;

— IPOBEPATH NPUHAJIEKHOCTD IJIEMEHTA MHOXKECTBY;

— HaXOJUTh NepecedeHre U 00beAMHEHNE MHOKECTB, B TOM YHCIIE MPEACTABIEHHBIX TpaduIecKl Ha
YUCJIOBOM NIPSAMOW U HA KOOPJAUHATHOM TUIOCKOCTH;

— TPOBOJUTH AOKa3aTeIbHBIC PACCYKACHUS UIT 000CHOBAHMSI HCTUHHOCTU YTBEPIKACHHIA.

Yuciia ¥ BbIpaKeHUs

BbInyCKHUK Hay4YuTCH:

— OmnepupoBarh Ha 6a30BOM YpOBHE MOHSATUSIMU: IIEJI0€ YUCIIO, TETUMOCTh YnCel, OOBIKHOBEHHAS
Ipo0Ob, NeCATUYHAS JPOOb, pallHOHATBHOE YHUCII0, TPUOIMKEHHOE 3HAUEHUE YUCIIa, YacTh, A0S,
OTHOIIIEHUE, TTPOIICHT, MOBBIIICHUE U MOHWKEHNE Ha 33JIaHHOE YKCIIO TTPOIIEHTOB, MacIITao;

— OomepupoBaTh Ha 0A30BOM YPOBHE MOHATUSIMH: Joraprudm guciia, TPUTOHOMETPUIECKast
OKPY’KHOCTb, TpaJyCHasi Mepa yriia, BeIMYMHa yria, 3aJaHHOT0 TOYKOW Ha TPUTOHOMETPUUECKOM
OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB, UMEIOIIUX MTPOU3BOJIbHYIO BEJIUUNHY;

—  BBINOJHSITH apUPMETHUECKHUE JCHCTBHS C LIEIBIMU U PAllMOHATLHBIMUA YUCIIAMU;



—  BBINOJHATH HECIIOXKHBIE IPEOOPa30BaHMsI YMCIOBBIX BBIPAXKEHUI, COEpKAIUX CTEIIEHU YUCel,

1100 KOPHHU U3 YKcell, TH00 JorapudMel Yrcem,;

— CpaBHMBATH PAIlMOHAIBHBIC YHCIIA MEXY COOOI;
— OLIEHUBATbh ¥ CPABHUBATH C PALlMOHAIBLHBIMY YUCJIAMU 3HAYCHMS LIEIIBIX CTEIICHEN Y Cell, KOpHER

HaTypaJbHOH CTENIEHU U3 YuCell, IOrapu(MOB YUCEN B IPOCTHIX CIyYasix;

— u300pakaTh TOUKAMH HA YUCIIOBOM IPSIMOM LIEJIbIE U PALIMOHAJIbHBIE YNCIIA;
— u300pakaTh TOUKAMU HA YUCIIOBOM IPSIMOM LI€JIbIE CTENIEHU YMCEN, KOPHU HAaTypaJIbHOM CTENIEHU U3

YHCe, JIOTapU(PMbI YHCET B MPOCTHIX CIYYasX;

— BBIIOJHATH HECIOXKHbIE NpeoO0pa3oBaHMsl LEIbIX U JIpOOHO-pAllMOHAIBHBIX  OYKBEHHBIX

BBIPAXKEHUI;

— BBIPAXKATbh B IPOCTEHIINX CIIy4asX U3 PABEHCTBA OJHY IIEPEMEHHYIO Yepe3 Ipyrue;
— BBIUHCIATH B MPOCTBIX CIy4asX 3HAUYEHHUS YHUCIOBBIX M OYKBEHHBIX BBIPRKEHHUH, OCYILECTBIISS

HE00X0AuMbI€e MOJCTAHOBKH U IIPeoOpa3oBaHus;

— U300paxkaThb CXEMATUYECKHU YIroJl, BEIMYMHA KOTOPOT'O BBIPAXKEHA B I'Pajlycax;
— OLICHUBATbh 3HAKU CUHYCA, KOCUHYCA, TAHI€HCA, KOTAHI'€HCA KOHKPETHBIX YIJIOB
B noBceHeBHOM KM3HU U ITPU U3YYEHUH IPYTHX YUEOHBIX NIPEAMETOB:
—  BBIIOJIHATH BBIYMCIICHUS NIPU PELIEHUM 3a/1a4 IPAKTUYECKOT0 XapaKTepa;
— BBIIOJHATH IPAKTHUYECKHE pacueTbl C HUCIHOJIb30BAHUEM HpPU HEOOXOAMMOCTH CHPAaBOYHBIX

MaTEPUAJIOB U BBIYNACIUTEIBHBIX YCTPOUCTB;

— COOTHOCUTb peEaJIlbHblE BEJIUYMHBI, XapaKTEPUCTHUKH OOBEKTOB OKPYKAIOLIEr0 MHpa C UX

KOHKPETHBIMHU YHCIIOBBIMU 3HAUEHUSIMH;

— HCHOJIb30BaTh METObl OKPYTJIEHUS, IPUOIMKEHHS U IPUKUJIKY IPU PELICHUN NPAKTUYECKUX 3a/1a4

ITOBCEJHEBHOM KU3HU

ITosry4nT BO3MOKHOCTH HAYYHUTHCH

— CB0o0OOIHO onepupoBaTh MOHATHSIMU: LIEJIO€ YUCIO, JEIUMOCTh YKCel, OOBIKHOBEHHAs! IpoOb,
JecsITUYHas Jpo0b, pPalMOHAIBHOE YHUCIO, NPUOIMKEHHOE 3HAu€HUE 4YKCa, 4acTh, OIS,
OTHOILCHHE, IPOLIEHT, MOBBIILIEHNE U TIOHW)KEHUE Ha 33/1aHHOE YHCIIO MPOLIEHTOB, MaclITao;

— TNPHUBOJUTH IPUMEPHI YUCEIN C 3aJaHHBIMHA CBOMCTBAMU JCIIUMOCTH;

—  ONepupoBaTh MOHATUSIMHU: JIOTapU(pM YKCIia, TPUTOHOMETPUYECKasi OKPYKHOCTh, pajlaHHas U
rpajycHas Mepa YIUIa, BEJIMYMHA YIVIA, 33JaHHOTO TOYKOM HA TPUTOHOMETPUYECKOU
OKPY)KHOCTH, CHHYC, KOCHHYC, TAHI€HC M KOTAHIE€HC YIJIOB, HUMEIOIIUX IPOU3BOJIBHYIO
BEJIMYMHY, yuciae u 7

— BBINOJIHATH apUPMeTHUYEeCKHUe AEUCTBHs, coUyeTas yCTHbIE M MUChbMEHHbIE NMPUEMbI, PUMEHSS
IIPU HEOOXOIMMOCTH BBIYUCIUTEIbHBIE YCTPONCTBA,

— HaXOJWUTh 3HAUEHUS KOPHS HATYpaJbHOW CTENEHH, CTEIEHH C PallMOHAIbHBIM HEOOXOIMMOCTU
BBIYMCIIUTENIBHBIC YCTPOMCTBA;

—  TIOJIb30BAThCS OLIEHKOW U MPUKHUJKOMN MPU NPAKTUYECKUX pacyeTax;

— TMPOBOJUTH IO W3BECTHBIM (QOpMyJaM M IpaBHiIaM IpeoOpa3oBaHusl OYKBEHHBIX BbIPaXKEHH,
BKJIIOYAIOIIUX CTENEHHU, KOPHH, JJorapu(Mbl 1 TPUTOHOMETpUUECKHE (DYHKLINU;

— HaxOOUTh 3HAYCHMsI YHUCIOBBIX M OYKBEHHBIX BBIPQXEHHUH, OCYIIECTBISA HEOOXOAUMBIE
MIOJICTAHOBKH M NTPe0Opa3oBaHus;

— n300paXkaTh CXeMaTHYECKH YToJI, BEJIMUYKMHA KOTOPOTO BBIpa)KEHA B rpajaycax WM paJuaHax;

— HCIIOJIb30BaTh MpPH pEUICHUH 3a7ad TaONuWYHbIE 3HAYEHHs] TPUTOHOMETPUYECKUX (DYHKIUN
YTJIOB;

- BBITIOJIHATH N€PEBOJ] BETMUMHBI yIIla U3 paJlaHHON Mephl B TPalyCHYIO 1 00paTHO.

B noBceHeBHOI KU3HU U IPU U3YYEHUU APYTUX YIEOHBIX MPEIMETOB:

—  BBINOJHATH JACHCTBUSA C YHCIOBBIMU JAHHBIMM MPU PEIICHUM 3a7a4 MPAKTHYECKOro Xapakrepa
U 3aJa4 U3 pazMYHbIX oOiacTedl 3HaHWH, HCIOJIb3YsSd MPU HEOOXOIUMOCTH CIPaBOYHBIE
MaTEepUasbl U BEIUMCIUTEIbHBIE YCTPONUCTBA;

- OLICHUBATh, CPAaBHHUBAThb W HCIIOJIB30BaTh IPU DPEIICHUM NPAKTUYECKHUX 3a/1a4 YHUCIIOBBIE
3HAYEHUs pealbHBIX BEJIMYUH, KOHKPETHBIE YMCJIOBBIE XapaKTEPUCTUKU OOBEKTOB
OKPY’KaroIEro MUpa



YpaBHeHNS U HEPABEHCTBA
BbINyCKHUK HAYYUTCSH

Pemath nuHeliHbIC ypaBHEHUSI M HEPABEHCTBA, KBAAPATHBIC YPABHEHUS;
pemats gorapudmuueckue ypaBaenus Buaa loga (bx + ¢) = d u mpocreiinine HepaBeHCTBa BUAA
loga x < d;
pelaTh Mmoka3arelbHbIe YPaBHEHUS, BUIA a d (rne d MOXKHO TIPEeCTAaBUTh B BUJE CTEIICHH
C OCHOBAaHHEM a) M MpocTeiiine HepaBeHcTBa Buaa a* < d (rae d MOKHO TPEICTaBUThH B BUJIE
CTETICHU C OCHOBAHHEM a);

MPUBOJIUTH HECKOJBKO MPUMEPOB KOPHEH MPOCTEHUINEro TPUTOHOMETPUUYECKOTO YPaBHEHUS
BUJA: Sin X = a, COS X = a, tg X = a, Ctg X = a, I7ie a - TAbJUYHOE 3HAYEHUE COOTBETCTBYIOIICH
TPUTOHOMETPHUYECKON (QYHKIIUH.

bx+c —

HOJIy‘lI/IT BO3MOKHOCTb HAYYUTHLCH

Pemarb panuoHanibHbIe, MOKa3aTellbHble M JOrapu@MUYECKUE YpaBHEHHUS M HEPaBEHCTBA,
MPOCTEHIINE HMPPALMOHAIbHBIE M TPUTOHOMETPUYECKUE YpaBHEHMS, HEPAaBEHCTBA M HUX
CUCTEMBI;
WCII0JIb30BaTh METO/Ibl PELICHUS] YPABHEHUI: IPUBEJICEHUE K BUAY "TIPOU3BEICHUE PABHO HYIIO"
WM "YaCTHOE PaBHO HYIIO", 3aMEHa IEPEMEHHBIX;
HCII0JIb30BaTh METO/ MHTEPBAJIOB JUIsl PEIICHUS] HEPABEHCTB;
MCTIOJIB30BATh TPAPUUECKUI METO ISl MPHOIMKEHHOTO PEIICHHs YpaBHEHU U HEPABEHCTB;
n300paxkaTh HA TPUTOHOMETPUUECKON OKPYXKHOCTH MHOXECTBO PEHICHHH MPOCTEHIINX
TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB;

BBIIIOJHATh OTOOpP KOpHEH YpaBHEHMM WM pElIeHWH HEpaBeHCTB B COOTBETCTBUHM C
JIOTIOJIHUTEIbHBIMU YCIOBUSIMHU U OTPAaHUYEHUSIMHU.

DOyHKIUH
BbInyCKHUK HAay4YuTCH !

OmnepupoBath Ha 0a30BOM YPOBHE NMOHSATHSIMH: 3aBUCHMOCTH BEJIMYMH, (DYHKIHS, apTyMEHT U
3HaueHue (QyHKUIUU, OOJacTb ONPEIENIEHUs M MHOXKECTBO 3HAYEHUM QYHKUMH, Trpauk
3aBUCUMOCTH, rpaduK GYHKINHU, HYIU QYHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUe
Ha YUCJIOBOM IIPOMEXYTKE, yObIBaHHE Ha YMCIOBOM IPOMEXKYTKE, HanOOJbIIee U HauMEHbIIIee
3Ha4YeHHe (QYHKLUHU Ha YUCIOBOM IIPOMEKYTKE, Iepuoindeckas GyHKIUs, EPHOS;
OlepupoBaTh HAa 0Aa30BOM YPOBHE MOHATUSAMU: MpsMas M oOpaTHas NPONOPLUUOHAIBLHOCTH
JTUHEeHas1, KBaJpaTU4Has, JorapudMuyeckas u nokasaresibHas QyHKLINN, TPUTOHOMETPUYECKUE
INZEINIVIH
pacrno3HaBaTh rpauKu 3JI€MEHTapHBIX (QYHKIUI: NpsiMOil 1 0OpaTHON MPOMOPILMOHATIBHOCTH,
JIMHEWHOH, KBaAPaTUYHOM, norapudmuyeckoit u ITOKa3aTEIbHOU GbyHKIHH,
TPUTOHOMETPHUECKUX (DYHKIIMH;
COOTHOCUTH TpapuKU 3JIEMEHTAPHBIX (PYHKIMHA: NpAMON M OOpaTHOM MpPONMOPLUUOHATBLHOCTH,
JIMHEWHOM, KBaJpPaTUYHOM, JorapupmMuIecKon u ITOKa3aTEIbHOU GyHKIHH,
TPUTOHOMETPHUYECKUX (PYHKIUN C PopMylIaMH, KOTOPBIMU OHH 3a/1aHbl;
HaXOJUTh MO TpaduKy NPUOIMKEHHO 3HAYEHUS] (PYHKIIMH B 3a/IaHHBIX TOYKAX;
omnpeneniaTh 1o Tpapuky cBoWcTBa (YHKIUM (HYIM, NPOMEXYTKH 3HAKOIOCTOSHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HAaUOOJIbIINE U HAUMEHbIIINE 3HAYeHUS U T.I1.);

CTPOUTh 3CKM3 Trpaduka (QYHKIHH, YIOBIETBOPSIONIEH NpPUBEIEHHOMY HAa0Opy YCIOBUH
(IpoMeXyTKH BO3pacTaHus/yObIBaHMs, 3HauyeHWE (YHKIMU B 3aJaHHOM TOYKE, TOUYKH
HKCTPEMYMOB H T.JI.).

HOJIy‘II/IT BO3MOKHOCTb HAYIYUTDHCH:

OnepupoBaTh MOHATHSAMU: 3aBUCUMOCTh BEIMYUH, (DYHKIUS, apryMEHT M 3HaueHHe (YHKIUH,
00JIacTh OIpeNeNeHusT U MHOXECTBO 3HAa4eHUWH (YHKIMH, TpaduK 3aBUCUMOCTH, Tpadukx
GyHKIUM, HYIW QYHKIMH, TPOMEXKYTKHM 3HAKOMOCTOSHCTBA, BO3pacTaHWE Ha YHCIOBOM
MIPOMEXYTKE, YObIBaHHE Ha YMCIOBOM IPOMEXYTKE, HanOoJjblliee M HAaUMEHbIIee 3HAUEeHUE
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(GYHKIIMM Ha YMCIIOBOM HPOMEXKYTKE, MepruoauyuecKkas (yHKIHS, MepHo, YeTHAass U HEUeTHas
GbyHKIIY;

— OmepupoBaTh TOHATUSMH: TIpsMas ©  oOpaTHas MPONOPLUUOHAIBHOCTh, JIMHEHHA,
KBajZ[paTH4Hasi, JorapumMuyueckas U nokasarenbHas QyHKINU, TPUTOHOMETpUYeCKue (QyHKIINH;

— OmpeneNaTh 3HaueHHE (YHKIUHU MO 3HAUCHHUIO apryMEHTa MPHU Pa3IMYHbIX CIIOCO0axX 3aJaHus
byHKINH;

—  CTpPOUTH rpauku U3y4eHHBIX ()YHKIIHA;

— ONHUCHIBAaTh MO TpapuKy M B MNPOCTEHIIMX Clydasx 1O (opMmylie MOBEICHHUE U CBOICTBa
GbyHKUMH, HAXOAUTH N0 TpaduKy GYHKIIMHU HAaHOOJbIINE M HAUMEHBIINE 3HAYCHHUS;

— CcTpouTh 3CKM3 Tpaduka QYHKIHH, YAOBICTBOPSIOUICH IPHBEJCHHOMY HAOOpYy YCIOBHMA
(TpOMEXYTKM BO3pacTaHUs/yObIBaHUS, 3HAaueHHE (QYHKIMHM B 3aJaHHOM TOYKE, TOUYKHU
HKCTPEMYMOB, aCUMIITOTHI, HYJIH (PYHKIUH U T.1I.);

- penaTe ypaBHEHUs, IPOCTEHIINE CHCTEMbl YPaBHEHHH, UCTIONB3Ys CBOMCTBA (DYHKIUI U MX
rpaduKoB.

DJ1eMeHTbl MATEMATHYECKOI0 aHAJIH3a

BbInyCKHHUK HAYYUTCS:

— OmnepupoBaTh Ha 6a30BOM YpPOBHE MOHATHUSAMHU: POU3BOAHAS (DYHKIUU B TOUKE, KacaTellbHas K
rpaduky GyHKIUHU, TPOU3BOIHAS (DYHKIUY;

— ONpeneNaTh 3HAUCHUE IMPOM3BOJAHON (YHKIMH B TOYKE IO HW300paKCHHIO KacaTelbHOW K
rpaduKy, IpOBEACHHON B 3TON TOUKE;

— peniaTh HECIOXKHbBIE 3a/1a4d Ha IPUMEHEHUE CBSI3U MEXIY NMPOMEXKYTKAMU MOHOTOHHOCTHU U
TOYKaMU HIKCTpeMyma (PYHKIIUH, C OJHOW CTOPOHBI, U MPOMEKYTKAMHU 3HAKOIIOCTOSHCTBA M
HYJSIMU TTPOU3BOTHOM 3TON (DYHKIIUU - C APYTOi.

IMoy4uT BO3MOKHOCTH HAYYUTHCS:

— OrnepupoBaTh MOHATUSAMU: MPOU3BOAHAS (PYHKIMU B TOUKE, KacareinbHas K rpaduky QyHKIHH,
Mpou3BoOIHAS (PYHKIIHH;

—  BBIYUCJATH MIPOU3BOAHYIO OJIHOWICHA, MHOTOUYJICHA, KBaJ[paTHOTO KOPHS, MPOU3BOJIHYIO CYMMBI
byHKIMIH;

—  BBIUKCJATH IPOU3BOIHBIC AIEMEHTAPHBIX (QYHKIMH U UX KOMOMHAIIMIA, UCIIONB3YS CIIPABOYHBIE
MaTepuabl;

— MCCJIEIOBATh B MPOCTEUININX CIydasx (GyHKIIMA HA MOHOTOHHOCTb, HAXOAUTH HAUOONIBIINE U
HaUMEHbBIINE 3HAYeHUS (YHKIHMH, CTPOUTh TpauKU MHOTOUJIECHOB U  MPOCTEUIINX
paIoHaIbHBIX (PYHKIIMIA C UCTIONB30BAaHUEM amiapaTa MaTeMaTHYeCKOro aHaIn3a.
CTaTUCTHKA M TeOpHs BEPOSTHOCTEM, JTJOrHKa 1 KOMOMHATOPUKA

BbinycKHUK HAYy4YHTCS:

OmnepupoBarh Ha 0a30BOM YPOBHE OCHOBHBIMH OIHCATEIBHBIMU XapaKTEPUCTUKAMH YHUCIOBOTO
Habopa: cpeaHee apumeTHIecKoe, MeIMaHa, HauOoJIbIlIee U HAMMEHbBIIIEe 3HAUCHUS;

OlepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSMHU: YacTOTa M BEPOATHOCTb COOBITHS, CITyYalHBIN
BBIOOD, OTIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITHUSIMH;

BBIYHCTISATH BEPOSTHOCTU COOBITHUI HA OCHOBE TOJICUETA YHCIa UCXOJIOB.

HOHy'—lI/IT BO3MOKHOCTb HAYYMTbLCH:

HNmeTsb mpeacTaBieHre O TUCKPETHBIX U HEMPEPBIBHBIX CIIYYallHBIX BEIMYMHAX U PACHPENEICHUSX,
0 HE3aBHUCHMOCTH CIyYalHbIX BEJIINYUH;

HMMETH NIPEJCTaBICHUE O MATEMATUYECKOM OXXKUIAHUU U AUCIIEPCUU CIIyYalHBIX BEIUYHH;

MMETh IPEACTABICHUE O HOPMAJIBHOM DPACIpPEIEICHUN U IIPUMEpPaX HOPMAJIBHO PACIPENECICHHBIX
CIIy4alHbIX BEJIUYNH;

MOHMMATh CYTh 3aKOHA OOJIBIIMX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHHSI BEPOSITHOCTENH;

UMETh TpeACTaBlIeHue 00 YCIOBHOM BEPOSTHOCTH U O MOJIHOM BEpPOSITHOCTH, MPHUMEHSTh UX B
pELICHUH 3a/1a4;

MMETh MPEJCTABICHNE O BAKHBIX YACTHBIX BHJIAX PACHpPENEICHUN W NPUMEHSITh UX B PELICHUHU
3ajad4;



MMETh IIPEACTABICHUE O KOPPEIALIMHU CITy4YalHbIX BEJIMYHUH, O TUHEHUHOW perpeccuu.

TexcToBBIE 3a70aYH

BbINyCKHUK HAYYUTCS:
Pemate HecOXKHBIE TEKCTOBBIE 3a/1a41 PA3HBIX THIIOB;
aHAJIM3MPOBATh YCIIOBHE 3a/1a4H, IPU HEOOXOIUMOCTH CTPOHTH JUIS €€ PEIICHHS MaTeMaTHUECKYIO
MOJIETIb;
NOHMMAaTh M HCIONB30BAaTh [UIA pEIICHHUs 337ayd HH()OpMAIUIO, TNPEACTaBICHHYIO B BHUJE
TEKCTOBOM M CUMBOJIBHOM 3amucH, cxem, TaOJIuL, TuarpaMM, rpaukoB, puCyHKOB;
JIeCTBOBATh MO aJITOPUTMY, COAEPIKAIEMYCSI B YCIIOBHH 331a4H;
UCTIONIb30BATh JIOTHYECKUE PACCyKIACHHS IPU PEIICHUH 3a/1a4H;
paboTath ¢ M30BITOYHBIMU YCIIOBHSMH, BEIOMpAs U3 Bcell HH(GOPMALIUH, JaHHBIC, HEOOXOIUMBIE /IS
peLIeHus 3a/1a4u;
OCYILIECTBIISATh HECIOXKHBIM Nepedop BO3MOXKHBIX PEUICHHWH, BHIOMpas W3 HUX ONTHMAJbHOE IO
KpPUTEPUSM, CHOPMYIUPOBAHHBIM B YCIIOBHH;
AQHAJM3UPOBAaTh M WHTEPIPETHUPOBATH IOJyYCHHBIC pPEIICHHS B KOHTEKCTE YCIIOBHS 3a/ayH,
BBIOMPATH PEIICHUs, HE IPOTUBOPEYALIIE KOHTEKCTY;
penIaTh 3a/1auu Ha pacyeT CTOMMOCTH IOKYIOK, YCIIYT, O€3/I0K U T.I1.;
peuiath HECIOXKHBIC 3a/laud, CBA3aHHBIC C JOJIEBBIM y4YacTHEM BO BIAJCHHHM (UPMOH,
HpEANIPUATHEM, HEJBUKUMOCTbIO;
pemaTh 3a/1a4i Ha MPOCTHIE MPOLEHTHI (CUCTEMBI CKUAOK, KOMUCCHH) M HA BBIYMCICHUE CIIOKHBIX
MPOIICHTOB B Pa3IMYHBIX CXeMaX BKJIA/I0B, KPEAUTOB U UTIOTEK;
pemiate MpakTUYeCKue 3aJadd, TpeOylolmMe MCIOIb30BaHUs OTPHULATEIBHBIX YHCEN: Ha
OIIpeJIeTICHNEe TEMIIEPaTyphl, Ha OINpE/eIICHNE IMOJIOKEHUSI Ha BPEMEHHON ocH ([0 Hamied 3pbl U
1ocJje), Ha JIBUKCHUE JCHEKHBIX CPENCTB (MPHUXOJ/PAacXoi), Ha ONpeaesieHHe TITyOUHBI/BBICOTHI U
T.IL;

UCTIOJIB30BATh MOHATHE MaclITada /Uil HaXOXKACHUS PACCTOSHUM M JUTMH HA KapTax, IulaHax
MECTHOCTH, IJIaHaX MOMEIEHHH, BEIKpOHKax, Mpu padoTe Ha KOMIbIOTEpe

HOJIy‘lI/IT BO3MOKHOCTb HAYYUTHLCH:

Pemars 3aaum pa3HBIX TUIIOB, B TOM YHMCJIE 33]Ja4H [TOBBILIEHHONW TPYAHOCTH;

BBIOMPATh ONTHUMAJIBHBIN METOJ] pEIIEHUS 3a/1a4M, pacCMaTPHUBasl pa3InYHbIE METO/IbI;

CTPOUTH MOJEJIb PEIIEHUS 3aja4ui, IPOBOJUTH JOKA3aTEIbHbIE PACCYXKICHNUS;

pewmath 3agauyu, TpeOyrouue mnepedopa BapHaHTOB, MPOBEPKM YCIOBHUI, BbIOOpa ONTUMAJIbHOTO
pe3yJibTaTa;

aHAJIM3UPOBaTh W HMHTEPIPETUPOBATH pPE3YJAbTaThl B KOHTEKCTE YCIOBHS 3a/Jayd, BbIOMpATh
pelIeHus, He MPOTUBOPEYallle KOHTEKCTY;

NEePEeBOJIUTH MPH PEeIICHUH 33aJaul HHPOPMAIUIO U3 OAHOH (POPMBI B IPYTyt0, UCHOIb3Ys IPU

HEO0OXOJIMMOCTH CXEMBbI, TaOJIHIIbI, TPAQUKH, TUArPAMMBL.

I'eomerpus

BbInyCKHUK Hay4YuTCH:

OnepupoBaTh Ha 0a30BOM YypOBHE MOHATUSAMH: TOYKa, MpsMas, IJIOCKOCTh B IPOCTPAHCTBE,
NapajuIeIbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH;

pacrno3HaBaTb OCHOBHBIE BHABl MHOTOIPDAaHHUKOB (IIpU3Ma, NUpaMuja, MPSMOYTOJIBHBII
napasuienenumne, Kyo);

n300paxarh U3ydaemble GUTYPHl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEHKHBIX HHCTPYMEHTOB;
Jenath (BBIHOCHBIE) IUIOCKHME YEpPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHUJ CBEpXY,
cOOKy, CHH3Y,

U3BJIEKaTh MH(POPMALMIO O MPOCTPAHCTBEHHBIX I'€OMETPHUECKUX (Urypax, MpeICTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

npuMeHsTh Teopemy [ludaropa npu BbIUKCIECHUH 3IEMEHTOB CTEPEOMETPHUUECKUX (UTYD;



— HaxXogUTh OOBEMBI M IUIOUIAJHM TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C INPHMEHEHHEM
dopmy;

— pacro3HaBaTbh OCHOBHBIC BHJIbI TN BpalleHUs (KOHYC, IMIMHAP, chepa u map);

— HaAXOJUTh OOBEMBI U IUIOIIAAU MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHMKOB M TEJ BPAIICHHS C
IpUMEHEHHEM GOpMYIL.

ITos1y4uT BO3MOKHOCTH HAYYUTHCS:

— OmnepupoBaTh MOHATUSAMHU: TOYKA, MNpPSAMas, IUIOCKOCTh B IIPOCTPAHCTBE, MAPAJUICIBHOCTh |
HEePIECHANKYISIPHOCTD MPSIMBIX M IUIOCKOCTEH;

— HNPpUMCHATH JId PCIICHHUA 3a1a4 I'COMCTPHUYCCKUC q)aKTBI, €CJIn YCJIOBUA NMPHUMCHCHUA 3alaHbl B
SBHOM (hopme;

— pemiaTth 3aJa4M HA HAXOXKICHUE T€OMETPUYECKUX BEJTMUUH [0 00pa3aM WM aropuTMaM;

— 7aenath (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (HTYp, B TOM YHCIIE PHCOBATH BUJ
CBepXy, COOKY, CTPOUTB CEYEHUS] MHOTOI'PAHHUKOB;

— W3BJIEKaTh, WHTEPIPETHUPOBATH U IMPEOOpPa30OBBIBATh MH(OPMAIMIO O TeOMETPHYECKUX (urypax,
IPE/ICTaBICHHYIO Ha YepTexkKax;

— TMPHUMEHATh TeoMeTphYecKue (GaKThl Ui pEIIeHUs 3aJad, B TOM YHCIE MPEINoJararmx
HECKOJIBKO IIaroB PemieHus;

— OIHUCHIBATh B3aUMHOE PACIIOJIOKEHHE MPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE;

— (dopMynupoBaTh CBOICTBA M PU3HAKH (QUTYP;

— JI0Ka3bIBaTh F€OMETPUYECKUE YTBEPKICHHS;

— BIAJCTh CTAHAAPTHOW KIAacCU(HUKALMEH TNPOCTPAHCTBEHHBIX GUTyp (MUpaMHIBI, TPU3MBI,
napaJuleIeIHIe bl );

— HaxoJUThb 00OBEMBI U IIJIOMIAIN TTOBEPXHOCTEH T€OMETPUUECKUX TeJl C TPUMEHEHUEM HopMyIT;
BBIYHCIIATH PACCTOSIHUS U YTJIBI B POCTPAHCTBE.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE
BbInyCKHHUK HAYYUTCS:

— OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHEM JIEKaPTOBBI KOOPJMHATHI B IPOCTPAHCTBE;

HaXO/UTh KOOPJIUHATHI BEPIIUH KyOa U MPSMOYTOJILHOTO Napasuiesenuneia

IToy4uT BO3MOKHOCTH HAYYHTHCS:

— OmnepupoBaTh HOHATHAMU JEKapTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, Yroj MEXAY BEKTOpaMH, CKaJsipHOE MpPOMU3BE/IECHUE
BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBI;

— HaxOAMTh PACCTOSHUE MEXIy IBYMsS TOYKAMH, CyMMY BEKTOPOB U IPOM3BEIEHHE BEKTOpa Ha
YHUCIO0, Yrojd MEXIy BEKTOpaMH, CKaJIspHOE IPOU3BEICHHE, DPACKIAAbIBaTh BEKTOpP IO JBYM
HEKOJJIMHEAPHBIM BEKTOpaM;

— 3aJaBaTh IJIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM CUCTEME KOOPIUHAT;

pemaTh MpocTetine 3aJauu BBEIEHUEM BEKTOPHOTo Oa3uca.

Hcropus MmaTeMaTHKHU
BbInyCKHUK Hay4YuTCH:

— OnwucelBaTh OTAEIBHBIE BBIJAIOLUINECS PE3YJIbTAThl, IOJIYYEHHBIE B XO/I€ Pa3BUTHS MAaTEMAaTHKHU Kak
HayKH;

— 3HaTh IPUMEPBI MATEMAaTUYECKUX OTKPBITUH M UX aBTOPOB B CBSI3U C OTEYECTBEHHON M BCEMHUPHOMN
HCTOpPHEN;

- MOHMMATh POJIb MAaTEMAaTUKH B pa3BuTuU Poccun

IHoy4uT BO3MOKHOCTD HAYYUThHCS:

— IlpencraBnATe BKJIAJ BBIAAIOIIMXCS MAaTEMaTMKOB B pa3BUTHE MAaTEMATHKHM W HMHBIX HAy4YHBIX
o0Jacreii;

- IIOHUMATh POJIb MaTEMATHUKU B pa3BuTHH Poccum.

Metoabl MATEMATUKH



BbINyCKHUK HAYYUTCS:
- HpI/IMeHHTB H3BCCTHBIC MCTOBI ITPU PCHICHUH CTAHAAPTHBIX MAaTCMATUYCCKUX 3a1a4;
— 3aMedaTb M XapaKTEepU30BaTb  MaTEeMaTHYECKWE  3aKOHOMEPHOCTHM B  OKpYyXKarouiei
NENCTBUTENbHOCTH;
— NPUBOAUTH TPUMEPHl MATEMaTUYECKHX 3aKOHOMEPHOCTEH B NPHUPOJEC, B TOM UHCIE
XapaKTEePU3YIOUIUX KPacOTy U COBEPIIECHCTBO OKPYKAIOIIETO MUPA U MPOU3BEICHUM UCKYCCTBA
IToryynT BO3MOKHOCTH HAYYUTHCSH:
— HWcnonn30BaTh OCHOBHBIC MCTOABI OOKa3aTCJIbCTBA, MPOBOAWUTL AO0KA3aTCIILCTBO W BBIIIOJHATH
OIPOBEPIKEHUE;
— TMPUMEHSATH OCHOBHBIE METO/IbI PEIICHUS MaTEMaTHUYECKUX 3a71ay;
— Ha OCHOBE MAaTEeMaTHMYECKUX 3aKOHOMEPHOCTEM B MPHUPOJAE XapaKTepU30BaTh KpacoTry U
COBEPIICHCTBO OKPYKAIOIIET0 MUPa U MIPOU3BEACHUN HCKYCCTBA,
- IIPUMEHATh IIPOCTEHUIINE IMPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTCMBI ITPU PCHICHUH MAaTCMAaTUYCCKUX 3a/1a4.

Conep:xanue yueOHOro npeamera

Mooyny «Anzebpa u nauana mMamemamuiecKk020 AHAIU3a)

1. IHoBTOpenue kypca 10 kiacca

CrenenHasi, moka3aTtenpHas U Jorapugmuueckas QyHKuu. PemeHue moka3zaTenbHBIX, CTETIEHHBIX U

norapuMHUUECKUX ypaBHEHHMH. PelleHMe MOKa3aTeNbHBIX, CTENEHHBIX U JIOrTapU(PMUYECKUX

HEpaBeHCTB. TpuroHomerpuueckue GopMynbl. TpPUTOHOMETpPUYECKHE TOXAECTBAa. PemieHue

TPUTOHOMETPUUYECKUX YPABHEHUI. Pemenue cucreM MokKa3zaTeNbHBIX U JOrapUPMHUECKUX

ypaBHEHHUH. TeKCTOBBIE 3a/1a4M HA IIPOLEHTHI, IBUKECHHUE.

2. Tpuronomerpuyeckue PyHKIHH .
OO6nactp ompeneneHUs W MHOXKECTBO 3HAYCHUH TPUTOHOMETPUYECKHX (QYHKIMHA. YeTHOCTD,
HEYETHOCTb, MEPHUOAUYHOCTh TPUTOHOMETpUYECKUX (yHKUMHA. CBONCTBA (PYHKIUH y=COS X U €e
rpaduk. CoiicTBa QyHKIIMHN y=sin X U ee rpaduk. CoiicTBa U rpadpuk GyHKIMA y=tg X u y=ctg X.
OO0patHble Tpuronomerpuyeckue GpyHkuuu. HernpepelBHOCTD (DyHKIMH.

3.IlpousBoaHas U eé reoMeTPUYECKUI CMBICJ .
[Ipenen mnocnenoBarenbHOCTH. Ormpenenenue npousBonHoi. [IpaBuna auddepenunpoBanus.
[TpousBogHast creneHHOM QyHKuMHU. ['eomerpuueckuil cmbica mpousBogHOW. [IpousBonHbIE
3JIEMEHTapHbIX QYHKIMNA. [ 'eoMeTprudeckuit CMBICI IPOU3BOTHOM.

4.IlpuMeHeHUe NPOU3BOAHOM K MCC/Ie10BAHUIO PYHKIIUIA .
Bospacranne u yObiBaHue (QyHKIUH. OKcTpemMyMbl ¢(yHkiuu. HaumbGonbliee M HauMeHblIee
3HaueHue pyHkuuu. [Ipon3BoaHas BTOPOro mopsijika, BHITYKIOCTh M Touka neperuda. Iloctpoenue
rpaduka GyHKIUH.

5.IlepBooOpa3nas m uHTErpaJ .
IlepBooOpasHas u unTerpain. IlpaBuna HaxoxaeHHs nepBooOpasHbIX. [lnomans KpUBOIMHEHHOM
Tpaneuuu. MHTerpan u ero BbiuucieHue. llpuMeHeHne MHTErpanoB Uisl pelieHus (U3NYECKUX
3a/1a4.

6.KoMOMHATOpUKA U DJIeMEHTHI TEOPHHU BEPOSITHOCTH
[IpaBuno mnpowusBenenus. Pasmenienne c mnoBropeHueM. llepectanoBku. Pa3memienue 6e3
noBTopeHus. Couetanus 6e3 nopropenust u 6uHoM HrroToHa.
BepositHocTh  coObiTHs. CrokeHHE BeposSTHOCTEH. BeposTHOCTh MPOM3BEACHUS HE3aBUCHUMBIX
COOBITHH.

7.I1oBTopenue. IloaroroBka k EI'J .

Mooyas "I'eomempusn

1. MeToa KOOPAMHAT B MPOCTPAHCTBE
Bektopsl. Yron mexny Bekropamu. Koopaunatel BekTopa. CKalsipHOE MPOU3BEICHHE BEKTOPOB.
HJ'II/IHa BeKTopa B KOOp)II/IHaTaX, yFOJI Me>1<)1y BeKTOpaMI/I B KOOp}II/IHaTaX. KOJ'IJ'II/IHeapHI)Ie BeKTOpBI,
KOJUIMHEAPHOCTh BEKTOPOB B KOOPIUHATAX.
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2. Hwmmnap.Konyc.llap.

Hunuuaap m koHyc. YcedeHHbI KOHYc. OCHOBaHUWE, BBICOTA, OOKOBas MOBEPXHOCTH, 0Opa3yroIiasd,
pa3Beptka. OceBble CEUCHMS M CEUCHHs NapaiienbHble ocHoBaHuio. Illap u cdepa, ux ceuenus,

KacarebHasl INIOCKOCTh K cdepe.
3.00beMBbI TEJT M MJIOIIAIH UX MOBEPXHOCTEH
[Tonsarue 00 o0veme Tena. OTHOIIEHHE 00BEMOB IMOAOOHBIX TEIL.

@opmynbsl 00beMa Ky0a, TPSMOYTOJBHOTO MapajuleNienunena, Mpu3Mbl, HuauHapa. Dopmyssl
o0bemMa nupaMuiibl U KoHyca. @opMyIbl MJIOMAAN TOBEPXHOCTEH HUIUHAPA U KoHYyca. Dopmyibl

o0beMa Imapa u miomanu cepsl.

TemaTuuyeckoe MJIAHNPOBAHUE

10 MaTeMaTHKe (anredpa 1 Hadalla MaTeMaTHIeCKOTO aHan3a)

2]
Tema ypoka S
©
g T
S 3
> G
ol g
= b
=
@]
x
1-7 IToBTOpenue kypca anredpsi 10 ki.-74
I'maBa 7. Tpuronomerpuyeckue GyHKIHH 134
8 OO6nacTh onpeneneHuss 1 MHOKECTBO 3HAUE€HUI TPUTOHOMETPUUYECKUX 1
byHKIMI
9 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUE€HUI TPUTOHOMETPUUYECKUX 1
byHKIMI
10 YeTHOCTh, HEYETHOCTD, IEPUOAUNIHOCTh TPUTOHOMETPUUYECKUX (HYHKLUI 1
11 YeTHOCTb, HEYETHOCTD, NEPHUOJUYHOCTh TPUTOHOMETPHUUECKHUX (QYHKIUI 1
12 CaolicTBa (DYHKIIMU Y=COSX U €€ rpaduk 1
13 CaolicTBa (QYHKIIMU Y=COSX U €€ rpaduk 1
14 CaolicTBa (QYHKIIMU Y=COSX U €€ rpaduk 1
15 CpoiicTBa (pyHKIMH y=sinx U ee rpadux 1
16 CpoiicTBa (pyHKIMH y=sinx U ee rpadux 1
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17 CgoiicTBa GyHKIIUM Y= tgX U ee rpaduk 1
18 CoiicTBa (pyHKIIMH y= tgX U ee rpaduk 1
19 OO6patHble TPUTOHOMETpUYECKHE (QYHKIIUN 1
20 KonTpoubnas pabora Nel no teme « Tpuronomerpuueckue 1

GyHkunm»

I'naBa 8. Ilpou3sBoaHas u e€ reoMeTpUYeCKUIl CMBICJI 15
21 AHanmM3 KOHTPOIbHOM paboThl. [Ipon3BoaHas 1
22 [TpousBogHas 1
23 [Ipon3BoHAas cTENEHHON (QYHKIIUN 1
24 [TpousBoHast CTEIEHHON QPYHKIIMU 1
25 [TpaBuna quddepeHnrpoBanus 1
26 [TpaBuna quddepeHnupoBanus 1
27 [TpaBuna nquddepeHmpoBanus 1
28 [TpaBuna quddepeHnrpoBanus 1
29 [Tpon3Bo1HBIE HEKOTOPBIX 3JEMEHTAPHBIX (PYHKIIMI 1
30 [Tpon3BoIHBIE HEKOTOPBIX JEMEHTAPHBIX (PYHKIIHI 1
31 [Tpon3BoIHBIE HEKOTOPBIX JEMEHTAPHBIX (PYHKIIHI 1
32 I'eomMeTpuyecKuii CMBICI IPOU3BOJIHON 1
33 ["'eomMeTpHUYECKHiI CMBICI TPOU3BOIHOM 1
34 I'eomeTpuyecKnii CMBICI IPOU3BOHON 1
35 Kountpoasnas padoraNe2 no reme «IIpousBognas u eé 1

reoMeTpuYecKuii CMbIC»

I'maBa 9. IlpuMeHeHMe NPOU3BOIHOM K HCCJIEI0BAHUIO (PyHKIINH 15
36 AHaiu3 KOHTPOJIbHOM paboThl. Bo3pactanue u yObiBaHuEe GyHKINN 1
37 Bospacranue n yosiBanue QyHKINH 1
38 Bospacranue n yosiBanue QyHKINH 1
39 OKcTpeMyMbl QYHKIUH 1
40 DKCcTpeMyMbl QYHKITUH 1
41 OKcTpeMyMbl QYHKIUI 1
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42 [IpumeHeHne MPOU3BOIHON K TOCTPOSHUIO TPaPUKOB (PYHKITHI 1
43 [TpuMeHeHne NPOU3BOIHON K IOCTPOCHHUIO TpadUKOB (PyHKITHIA 1
44 [TpuMeHeHne MPOU3BOTHOM K TTOCTPOCHUIO TPaPHUKOB (HYHKIIHIA 1
45 Haubosnbiiee n HanMeHblee 3Ha4eHNUs (YHKIUN 1
46 HaunGoubiiee 1 HanMeHbIlIee 3HaYCHUs PYHKITUN 1
47 HaunGosbiiee 1 HanMeHbIIee 3HaYCHUs PYHKITUN 1
48 Brimykiocts rpaduka GyHKIIMH, TOYKH TIeperuoa. 1
49 Beimykiocts rpaduka GyHKIIMH, TOYKHU TIeperuoa. 1
50 KonTpouabnas padora Ne3 o reme «IIpumeneHue npou3BogHOM K 1

UCCJIEJIOBAHUIO (DYHKIUI

I'naBa 10. UnTerpan 13
51 AHanu3 KOHTPOJIbHOM paboTsl. [lepBooOpa3Has 1
52 [TepBooOpaznas 1
53 [TpaBuina HaXOXXIECHHUS IEPBOOOPAZHOM 1
54 [TpaBuia HaXOXKIEHUS TIEPBOOOPa3HOM 1
55 [TpaBuia HaX0XXIeHUS IEPBOOOPA3HOM 1
56 Ilnomane KpUBOJIMHENHON TPAIELIMU U UHTErPA 1
57 Ilnomane KpUBOJIMHENHON TPAIELIMU U UHTETPa 1
58 IImomanb KpUBOJIMHEHHOW TpanelMu U HHTErpal 1
59 Brraucnenne nHTETpanoB 1
60 Brraucnenne nHTETpanoB 1
61 Brruncnenue ninoniaaeid ¢ TIOMOIIbI0 HHTETPAIOB 1
62 Brruucnenue niomanei ¢ TOMOIIbIO HHTErpajioB 1
63 KonTpoubsnas pabora Ne4 o reme 1

«HTerpam»

I'masa 11. KomOuHaTopuka 9
64 AHanu3 KOHTPOoJIbHOI paboTsl. [IpaBuiio nponsseneHus. 1
65 [TepecTaHOBKH. 1
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66 [TepecTaHOBKH. 1
67 Pa3memenus. 1
68 CoueTtanus U UX CBOWCTBA. 1
69 CoueTranus U MX CBOWCTBA. 1
70 bunom HeroToHa. 1
71 bunom HeroToHa. 1
72 KonTtpoabnas padora Ne5 no reme «KomOuHaTOprKay 1
I'naBa 12. DjieMeHTHI TEOPUHU BEPOATHOCTEH 9
73 AnHanm3 KOHTpoJbHOM padboTsl. CoObiTHs. KoMOMHAIMS COOBITHIA. 1
[IpoTuBoOIOIOKHOE COOBITHE
74 BeposiTHOCTB COOBITHSL. 1
75 BeposiTHOCTB COOBITHSI. 1
76 CrnoxeHne BEpOSTHOCTEH 1
77 CrnosxxeHue BeposiTHOCTEN 1
78 He3zaBucumeblie coObITUS. Y MHOXKEHHE BEPOSITHOCTEMN 1
79 HeszaBucumsble coObITHS. YMHOKEHHE BEPOSTHOCTEH 1
80 Craructudeckasi BEpOSITHOCTb 1
81 KonTpoubsnas pabora NeS 1o teme 1
«JIEMEHTBI TEOPUH BEPOSITHOCTEN»
Hrorosoe nopropenne Kypca ajiredpbl 1 Ha4aJl MaTeMaTH4eCKOIro 21
aHajau3a
82 AHanu3 KOHTpoJIbHOM paboTsl. [loBTOpeHue. Yucna. 1
83 [TorTOpenwue. Yncna. 1
84 [ToBTOpenue. Anredpandeckre BbIpaXKEHUSI. 1
85 [ToBTOopenue. AnreOpandeckie BbIpaKEHUSI. 1
86 [ToBTOpenue. AnreOpandyeckre BbIpaXKEHUSI. 1
87 [ToBropenue. CrenenHas GyHKUIUSA 1
88 [ToBropenwue. [TokazarenpHas GyHKIHS 1
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89 [ToBTopenwue. Jlorapudmuaeckas GhyHKIIH 1
90 [ToBropenue. Tpuronomerpuueckas GyHKIUSA 1
91 [ToBropenue. Tpuronomerpuueckue GOpMyIIbl 1
92 [ToBTOpenue. PemieHre TPUrOHOMETPUUYECKUX YPaBHEHUH. 1
93 [ToBTOpenue. PemieHre TPUrOHOMETPUUYECKUX HEPABEHCTB 1
94 [ToBTOpeHue. Penenne nokasaTenbHbIX YPaBHEHUM 1
95 [ToBropenue. Pemenue noka3zaTeabHbIX HEPABEHCTB. 1
96 [ToBTOpenue. Pemenne norapuMuueckux ypaBHEHUI 1
97 [ToBTropenue. Pemenue norapupMuueckux HEpaBeHCTB 1
98 [ToBropenwue. [Ipon3BonHas u €€ reOMETPUICCKUNA CMBICIT 1
99 [ToBropenue. [IpumeHeHne TPOU3BOTHON K MCCIEIOBAHUIO (DYHKIIUNA 1
100 [ToBropenwue. [IponsBomnas MuaTerpan 1
101 Pemienne TpeHUPOBOUYHBIX TECTOB 1
102 Pemenne TpeHUPOBOYHBIX TECTOB 1

Tematnu

TeMaTnuyeckoe NJIAaHMPOBaHUE

€CKO€ IIJIaHUpOBaHuE Moayasa «I'eoMeTpus»

Ne m\o

HanmeHoBaHNe TeMbI

Komn-Bo yacoB

IToBTOpenue marepuana 10 knacca. 24
1.1 | Ilpusma. ITnomaae NOBEpXHOCTH. YTJIbI B IPOCTPAHCTBE 1
MEXIY MPSIMBIMH, MEXAY IPSIMOM U MIIOCKOCThIO, MEXIY
IJIOCKOCTSIMM.
1.2 [Mupamuaa. Ilnomaas MTOBEPXHOCTH. 1
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2 I'naga V. Metoa KOOpAUHAT B IPOCTPAHCTBE 154
2.1 [IpsamoyronbpHasg cucteMa KOOPJAUHAT B IPOCTPAHCTBE. 1
2.2 Bexrops! B npocTpancTBe. Koopaunarsl BekTopa. PaBeHCTBO 2
BeKTOpoB. Cll0)KeHHME BEKTOPOB. YMHOKEHHE BEKTOpa Ha
YHCIIO.

2.3 CBs13p MEXJy KOOpAMHATaMM BEKTOpa M KOOpJAMHATaAMH 1
TOYEK.

24 [Ipocreitmue 3agaun B koopauHaTax. Paccrosinue Mexay 3
TOYKaMH B npocTpaHcTse. JlJinHa BeKTopa.

2.5 VYron mexay BekTopamu. CKaJsipHOE MPOU3BEACHUE 2
BEKTOPOB.

2.6 Boruncnenue yriioB Mexy NpsIMbIMU U IUIOCKOCTSIMHU. 2

2.7 HentpanbHas cummerpusi. OceBasi cCUMMETpHUsL. 3€pKalibHAs 2
cumMetpus. [lapamiensHblil mepeHoc.

2.8 Pemenue 3ana4 no teme «Metoa KOOpIMHAT B
MIPOCTPAHCTBEY

2.9. | Koumponvuas paboma Ne 1. 1
Tema «Memoo koopounam 6 npocmpancmee.

3 I'naBa VI. Huimnap. Konye. Hlap . 174
3.1 [Tonsarne nunuuapa. [Inomans MOBEpXHOCTH. 2
3.2 [Tonsitue konyca. [Tnomaap moBepXHOCTH. 2
3.3 Ycedennslii konyc. [Inomaas O0KOBOIM MOBEPXHOCTH. 1
3.4 Pemenue 3aga4 Ha UIMHJP, KOHYC, YCEUEHHBIN KOHYC. 3
3.5 KonTtpouabsnas padora Ne2 mo teme «mmugp. Konyc.» 1
3.5 Cdepa u map. YpaBHeHue cepbl. 1
3.6 B3aumHoe pacronoxenne chepsl U TUIOCKOCTH. 2
3.7 Cdepa, BucanHas B IMIMHIPUYECKYIO IOBEPXHOCTH U B 1

KOHHYECKYIO TOBEPXHOCTD.
3.8 CeueHue NMIMHIPUYECKOH MMOBEPXHOCTHIO. CeueHne 1
KOHUYECKOI MOBEPXHOCTHIO
3.9 Pemenue 3anau o teme «lllap. Cdepa» 1
3.10 | KourpoJabHasi pagora Ne3 no teme «Cdepa. llap» 1
3.11 | Pemrenue 3a1a4 Ha MHOTOTPAHHUKH, IIWJIHMHJP, KOHYC U IIIap. 1

4 I'maBa VI. O0bembI TeJ 224

4.1 [Tonstue o6bema. OGBEM MIPSIMOYTOJIHBHOTO 3
napajuieNienunesaa.

4.2 OOBEM MPSIMOI TPU3MBI. 1

4.3 O0BEM muIMHpA. 1

4.4 O0BEM IPSIMOIA TPU3MBI U ITWITUHAPA 1

4.5 Brruncnenne o0bEMOB Tell ¢ TOMOIIBIO HHTErpaa. 1

4.6 OO0BEM HAKIIOHHOHN TPU3MBI. 2
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4.7 O0BEM TUpaMuIbl, YCEUEHHON TUPAMUIBI. 2
4.8. | Pemenue 3a1ay Ha HAXOXKACHHE 0OHEMOB MHOTOTPAHHUKOB. 2
4.9 KonTpoabHas padora Ne4 «O0bEM MHOTOTPAHHUKOBY. 1
410 | O6béM koHyca. OOBEM yCeueHHOTO KOHYCA. 2
4.11 | O6bém mapa. 1
4.12 | O0BEM 1IapOBOIO CErMEHTA, IIIAPOBOTO CJIOS U IIIAPOBOTO 2
CEeKTOpa.
4.13 | Pemenue 3agau o remMe «OO0BEM Tell BpaleHUs». 2
4.14. | Kommpoavuas paboma Ne5. Tema «O6vém men 1
8pauyeHusy.
5 3ak/I04YuTeIbHOE TOBTOPEHHE MaTepuaJa, 124
W3YYE€HHOT0 B pa3aeax reoMeTpuu
5.1. | UToroBasi KOHTPOJIbLHAsI padoTa 1
Hroro yacos 68 u
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Ipunoscenue
2. BxoHasi KOHTPOJIbHAsI padoTa

11 knacc.
Bapwuanr 1.
1. Pemnrte ypaBHeHHe:
a)V3—2x =6+x. 0) 9 -7-3*-18=0
B) log,(2x+3)=3 r) /2sinx—-1=0
2. PemmnTe HEepaBEeHCTBO:
a) 4+2*-20>0
0) log,(x—3)+log, (9—x)>-3
2 2
2 7 ] . Haitaure spavenne seipaxenns 2 cos(—2r + 3) + 5sin(2Z + 3). eciaun cos § =
15° .3 (vVz)*5 _2 ’
3. Bpruucaure: a) ——— ; 0) \ logg 27 3
53
Bxoanoii cpes. 11 kaace.
Bapuanr 2.
1. Pemnte ypaBHeHMe:
a) VI-x=x+1 0) 4 +2*-20=0
B) |Ogs(2X_1):2 r) V2cosx—1=0

2. PemiuTe HepaBeHCTBO:
a) 9 -7-3*-18<0
0) log, (10— x)+log,(x—3)> -1
6 6
3. Bpruncaure: a)logs125 +logg(25)™

™ i ; T ) a
Haiinre snavenne puipaykenns 5 cos(2m+ ) +2 sin( 2Z +3), ecom cos § = -£.
. 9
' 4 =
ae S 93 -04
Haitanre anavenne nuipaxenns ( 7 ).
V1
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HUTOroBblii KOHTPOJIb
Bapuanr 1

1. Peniute HEepaBeHCTBO logl(2x+3)<logi(3x—2) U YKa-

7 7
3aTh BC€ €ro 1eJIOUYHNCJII€EHHBbIE PEIIeHNH.

2. CpaBHUTH 3HAUEHHE PYHKIHN
y=cos %—2sin3x+41n(1 + x)

B Touke Xx,={ co 3HaueHMeM MNPOMU3BOOHOUN 3TOH (YHKIIUU B
TOM Ke TOuKe.
3. Peninth ypaBHeHMe sin2x—-cosx=2sinx-1.

4. HajiTu nnomaab ¢GuUrypel, OrpaHMYEHHOH JIMHHUAMH
1 1
y= \/;’ y= x uy= 4°

2

5. Pemnth ypaBHenue 27 -3 =18,

6. HaiiTu Te mepBooOpasnbie pyHKIHHU [(x)=6x2+2x-2,
rpa@uKH KOTOPBIX HMeT ¢ rpadukom GyHKuum f(x) poBHO
nBe o0IMe TOUYKH.

Bapuanr 2
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1. PemiuTe HepaBeHCTBO 2!%807(1%2%) > 4,

2. CocTaBuTh, ypaBHEHHE KacaTeJdbHONl K rpadury ¢QyHK-
oun f(x)=x%-x3, npoxoxpsmeii depes TouKy rpadpura c abe
nuccou x,=-1.

3. Pemurs ypaBHenue Vx*-3x—-1=x2-1.

4. Haiith mixoinaaps GuUrypsl, orpaHM4YeHHON JIMHUAMU y=\/§

ay=1z

5. IIpn Kakux 3HaYeHUAX a GyHKUMA Y=x3—-3ax?*+27x-5
HMeeT eJMHCTBEHHYIO KPUTHUYECKYIO (CTAIMOHAPHYIO) TOUYKY?

6. Pemute ypaBHeHMe sin % x=x%-4x+5.
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