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1. OBIIAS XAPAKTEPHCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «<MATEMATHKA»

1.1. leab 1 MeCTO JTUCUMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrPaMMbl

Heap aucuuniaunbl «MaTeMaTuKa»: coliepkaHue MporpaMmsbl o011e00pa3oBaTeIbHOM
TUCHUIIIMHB «MaTeMaTukay HampaBiIeHO Ha JOCTIKEHHE pe3yJlbTaTOB €€ HU3Y4YeHUs B
cootBercTBUU ¢ TpeboBanusiMu GI'OC COO c yderoM npodeccHOHATBHOW HampaBICHHOCTH
OIr'oC CIIO.

1.2. [lnanupyemble pe3ybTaThl 0CBOCHHUS 00111€00Pa30BaTeIbLHON N CHUIIIHHBI

Jluunocmmuvie pezyromamuol

JIn4HOCTHBIE pPE3ynbTaThl JOJDKHBI OCBOEHHUIIS COJEpk’aHus Kypca «Maremartukay
JTOJKHBl ~ OTpakKaTh TOTOBHOCTh M CHOCOOHOCTh  OOy4YaroOImIMXCS  PYKOBOJCTBOBATHCS
c(OPMUPOBAHHON BHYTPEHHEW MMO3UIMEH IJWYHOCTH, CHUCTEMOW I[EHHOCTHBIX OpPHEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHWI, COOTBETCTBYIOIIUX TPATUIUOHHBIM IIEHHOCTSAM
poccuiickoro o0IecTBa, pacllupeHHe KU3HEHHOTO ONBbITa U OIbITAa JEATEIbHOCTH B IPOLECCE
peanu3aluy OCHOBHBIX HAIllPaBJIECHUN BOCIIUTATEIbHOMN AESITEIIBHOCTH, B TOM UHCJIE B YaCTH:

2PAdsCOAHCKO20 6OCRUMAHUA:

- Cc(OPMHPOBAHHOCTh TPAXKIAHCKOW TO3UIMH OOYYAIOUIErocss KaK aKTUBHOTO M
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

- OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MpaB M 00SI3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPaBONOPSAJIKA;

- MPUHATHE TPAAULMOHHBIX HAIIMOHAIBHBIX, 00IEUETI0BEYECKUX TYMAHUCTHYECKUX
U JEMOKPAaTUYECKUX LICHHOCTEH;

— FOTOBHOCTb  NPOTHUBOCTOSTH  MJEOJIOTMM  JKCTPEMH3Ma,  HAlMOHAIU3Ma,
KceHo(hoOUH, NUCKPUMHUHAIMM 10 COLHUAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAIIMOHATHHBIM
MpU3HAKaM;

- YMEHHUE B3aUMOJEHCTBOBATh C COUMAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUM C HUX
GYHKIMSAMEI ¥ Ha3HAYCHUEM;

nampuomuuecKo20 60CRUMAaHUs;

- c(OPMUPOBAHHOCTh POCCUUCKON TPaKIAHCKOH HIECHTUYHOCTH, TATPUOTH3MA,
YBaXXEHUSA K CBOEMY HAapoAy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHON, ropaoctu 3a cBOM
Kpai, cBOX PonuHy, CBOM f3BIK M KYJBTYPY, IPOLUIOE M HACTOALIEE MHOIOHAIMOHAIBHOIO
Hapona Poccuu;

- LIEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHUMBOJAM, HCTOPUYECKOMY H
MPUPOAHOMY HACJIEAUIO, MAaMSATHUKAM, TPpaaulusaM HaponaoB Poccum, gocrmxenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U T

0YX06HO-HPABCMEEHHO20 60CNUMAHUA:

— CIIOCOOHOCTh  OIIEHMBAaTh CUTyallUI0 M IpPUHUMAaTb OCO3HAHHBIE PELICHMS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

— OCO3HaHME JUYHOTO BKJIa/1a B IOCTPOEHHUE YCTONYMBOTO Oy yILIEro;

mpyo006020 60CNUMAHUA:

—  TOTOBHOCThH K TPYyZy, OCO3HAHUE IICHHOCTH MacTePCTBa, TPYAOIIO0HE;

— TOTOBHOCTh K AKTUBHOM JE€ATEIbHOCTH TEXHOJIOTMUYECKOW U  COLMAIBHOM
HANpaBJIEHHOCTH, CIMOCOOHOCTh MHULMUPOBATh, IUIAHUPOBATH U CaMOCTOSITEIHHO BBITIOJHSITDH
TaKylo J1eITeIbHOCTb;

— UHTepec K pa3nuyHbiM chepam mTpodhecCHOHANBbHON AESITeTbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oymymieli mpodeccCuu ¥ pean30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE I1JIaHBbI;



— TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHHUIO W CaMOOOPa30BaHUIO Ha MPOTSKECHUHU
BCEH JKU3HHU;

YEHHOCMU HAYYHO20 NO3HAHUA:

— c(hopMHpPOBAaHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKd M OOIICCTBEHHOW WPAKTUKH, OCHOBAaHHOTO Ha JHAJOTe€ KYJIbTYD,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIHTYPHOM MUPE

— OCO3HAHHE [EHHOCTU HAYYHOU ACSTEIHHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO
1 UCCJIEIOBATENBCKYIO IESITEIIbHOCTh MHIUBHUIYaJIbHO M B TPYIIIIE.

MeranpeaMeTHble pe3yJabTaThl

OBaneHne yHUBEPCAIBHBIMU YICeOHBIMH TO3HABATEILHBIMH JICHCTBUSMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBUS:

— CaMOCTOATENBHO (OPMYJIHUPOBATh U aKTYaIM3UPOBAThH MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

— YCTAaHABIIMBAaTh CYIIECTBEHHBIM TMPU3HAK WM OCHOBaHUS IS CpPaBHEHUS,
Kiaccuukanuu u 0000IICHUS;

— ONpPEIENATh LEIH IeATEIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUHU MX JOCTHIKCHHS,

— BBIABJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B pACCMATPUBAECMBIX SBJICHHSIX

— BHOCHUTH KOPPEKTHUBBI B JICITEIHLHOCTh, OLIEHUBATH COOTBETCTBHE PE3yJIbTATOB IEIISIM,
OIICHMBATh PUCKH TOCJICICTBUN JICATEILHOCTH,

— pa3BHBaTh KPEATUBHOE MBIILJICHUE PU PEIICHUH KU3HEHHBIX TIPOOJIEM;

0) 60a30BBIC UCCIICIOBATEIILCKUE ACHCTBUS:

— BIAJCTh HaBBIKAMH Y4YEOHO-HCCIIEIOBATEIBCKOM ¥ TIPOCKTHOM JIEeATEIHHOCTH,
HaBBIKAMH pa3peIieHus Mpooiem;

— CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJOB pEIICHHUS
MPAKTUYECKHX 337124, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

— OBJAJICHWE BHJAMHU JIEATEIBHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHHUS, €0
WHTEPIIPETAIMH, TIPEOOPA30BaHUI0 U NMPUMEHEHHUIO B Pa3IMUHBIX yYCOHBIX CHTYalHsIX, B TOM
YHCIIC TIPU CO3JaHUH YICOHBIX M COITUAITBHBIX MTPOEKTOB;

— (opmupoBaHUE HAYYHOTO THUIA MBIIUICHUS, BIAJICHUEC HAyYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH IOHSITUSIMH U METOJaMU;

— CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 33]]a4i B 00pa30BaTEILHON JACSITETLHOCTH U
JKU3HEHHBIX CUTYAIUsAX;

— BBIABJIATH HPUYUHHO-CIICICTBEHHBIC CBS3M M aKTYaJIM3UPOBATh 3aJady, BBIIBUTAThH
TUTIOTE3y €€ peIICHHs, HAXOIUTh apryMEHTHI IS J0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh apaMeTpbl U KPUTEPUHU PEIICHHS;

— aHaJM3UPOBATh IOJYYCHHBIC B XOJ€ PEIICHHs 3aJa4yd pPe3yJIbTaThl, KPUTHUYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

— JIaBaTh OIIEHKY HOBBIM CUTYaIlMsIM, OIICHUBATh TPHUOOPETEHHBIN OIIBIT;

— paspabarbiBaTh IUIaH pEHMICHUS TPOOJIEMbI C YYETOM aHallu3a HMEIOIUXCS
MaTepUaIbHBIX ¥ HEMaTEPHATBHBIX PECYPCOB;

— OCYIISCTBIIATH IEJICHAIIPABICHHBIN IMOUCK TIEPEHOCa CPEJICTB M CIIOCOOOB JICHCTBUS B
po(heCCHOHATLHYIO CPELy;

— yMETh TIEPCHOCUTh 3HAHUS B TMO3HABATEIIBHYI0 H MPAKTUYECKYI0 00JacTH
JKA3HEIEITEIbHOCTH;

— yMETh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 001acTei;

— BBIJIBUTATh HOBBIC UJCH, IPEJIaraTh OPUTHHAIHHBIC TIOIXO/IbI U PEIICHHS;

— CTaBUTh MPOOJIEMBI U 33J1a4H, JOITYCKAIONINE aTbTEPHATUBHEIC PEIICHNUS,

B) pabota ¢ uHpopMaIuei:



— BIAJCTh HaBBIKAMHM TOMy4YeHUS HWHGOpPMALUU W3 HUCTOYHUKOB pPAa3HBIX THUIIOB,
CaMOCTOSTENIbHO ~ OCYIIECTBIIATh TMOWUCK, AaHAIM3, CUCTEMATU3alMI0 W HUHTEPIPETAIUIO
UH(POPMALIUU PA3IMYHBIX BUJOB U (OPM IPENICTABICHHS;

— CO3/1aBaTh TEKCTHl B Pa3IMYHBIX (popMartax c y4eToM Ha3zHaueHHs WHPOpPMALUU U
IEJIEBOM ayTUTOPUH, BBIOMpast ONTUMANBbHYIO (OpMY MIPE/ICTABICHUS U BU3YyaIu3alluu;

— OIICHUBATh JOCTOBEPHOCTH, JETUTUMHOCTH MH(POPMAIIH, €€ COOTBETCTBHE MPABOBBIM
U MOPAJIbHO-3TUYECKUM HOpMaM;

— WCHOJB30BaTh CPEACTBA MH(DOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B
pElIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a/ady C COOIIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€301TaCHOCTH, THTHEHBI, PECypCOCcOepeKeHus], TPABOBBIX H
ATHYECKUX HOPM, HOPM MH(OPMAIIMOHHOM 6€30MacHOCTH;

— BIAJCTh HaBBIKAMU pACIO3HABAHUS U 3alUThl HHGOpMANUU, HHYOPMALMOHHOM
0€30MacHOCTH JINYHOCTH.

OBnazieHue yHUBEPCAIbHBIMU KOMMYHHUKAaTUBHBIMU JIEHCTBUSIMU:

a) obmeHme:

— OCYIIECTBIISITh KOMMYHHKAIIMX BO BCeX c(hepax >KU3HU;

— pacro3HaBaTh HeBepOaJbHBIE CpPENCTBA OOLICHMS, TTOHUMATh 3HAYEHUE COIMATbHBIX
3HAKOB, PAaCIIO3HABATh MPEINOCHUTKA KOHPIUKTHBIX CUTYAIlMi U CMAT4aTh KOH(JINKTHI,

— BJAJETh PA3IMYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJICHCTBUS;

— apryMEHTHPOBAHHO BECTH JTMAJIOT, YMETh CMATYATh KOH(QIUKTHBIE CUTYaIlUH;

— pa3BEepHYTO U JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHUS C MCIOJB30BAHUEM SI3BIKOBBIX
CPEJCTB;

0) COBMECTHasl IeITCIIbHOCTD:

— IIOHUMAaTh U UCIOJIb30BATh NPEUMYILECTBa KOMaHAHON U UH/IMBUIyaJIbHOU pabOThI;

— BBIOMpPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBHI C y4eTOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr0 4JIeHa KOJUIEKTUBA;

— NpPUHHUMATh IEJIM COBMECTHOW JE€ATEIbHOCTH, OPraHU30BBIBaTh U KOOPAMHUPOBATH
JIEHCTBUS MO €€ JIOCTHIKEHUIO: COCTABJIATH IUIAH JIEWCTBHM, paclpelessiTh pOJH C YYETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM paboTHI;

— OILICHMBATh KayeCTBO CBOET0 BKJIaJa M KaXJIOrN0 YYaCTHMKA KOMAaHJIbl B OOIIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

— mpeyaratb HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

— KOOpPJIMHUPOBAaTh M BBINOJHATH pPabOTy B YCIOBHSX pPEaIbHOTO, BUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

— OCYIIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEICHHE B PA3IUYHBIX CHUTYalHUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBnazieHue yHUBEPCAIIBHBIMU PETYISTUBHBIMU JEHCTBUIMMU:

a) CaMOOpraHU3aIUs:

— CaMOCTOSITEIbHO ~ OCYLIECTBJISITH ~ IIO3HABATENIbHYIO  J€SATEIbHOCTb,  BBISBIISTH
po0OJIeMbl, CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIbHOM AEATeIbHOCTH
Y )KMU3HEHHBIX CUTYalMsIX;

— CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pPEIIEHHsS MpOOJIEMbl C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUII;

— J1aBaTh OLICHKY HOBBIM CHUTYalUsIM;

— paciIupsATh paMKH y4€OHOTr0 NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

— JenaTh OCO3HAaHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pELICHHUE;

— OIICHUBATh MPUOOPETEHHBI OIBIT;

— CIIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHHUIO IIMPOKOM JpYIUIIMU B Pa3HbBIX
00J1acTSAX 3HAHUI, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBI YPOBEHB;



— ©0) CaMOKOHTPOJIb:

— JaBaTh OICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B JIEATEILHOCTh, OLIECHHBATD
COOTBETCTBUE PE3YIHTATOB IEJISIM;

— BIAJCTh HaBBIKAMHU [O3HABATENbHONW pe(pIEKCUH KaK OCO3HAHMSI COBEPIIAEMbIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHMIA;

— WCMOJB30BaTh MPUEMBI pedIeKCHUH IS OLEHKH CUTYAIH, BEIOOpa BEPHOTO PELICHUS;

B) OMOILMOHAIbHBIM UHTEIUIEKT, IPeanoaralomuil chopMUpPOBAHHOCTD:

— CaMOCO3HAHHMS, BKIJIIOYAONIErO0 CHOCOOHOCTh TIOHMMAaTh CBOE 3MOIMOHAIBLHOE
COCTOSIHWE, BUIETh HAIPABICHHUS pPAa3BUTHS COOCTBEHHOH SMOLMOHAIBHON cdepbl, OBbITH
YBEPEHHBIM B ce0e;

— CaMOperyJupoBaHus,  BKJIIOYAIONIETO  CAaMOKOHTPONb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ IIOBEICHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K HMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

— BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIEH CTpeMIIEHUE K JOCTHKEHUIO eI U YCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE ACHCTBOBATDH, UCXOS U3 CBOUX BO3MOXKHOCTEH;

— SMIIATUH, BKJIIOYAIOINIEH CTIOCOOHOCTh MOHUMATh HYMOLIMOHAIBHOE COCTOSIHUE APYTHUX,
YYUTBIBATh €r0 TPU OCYHIECTBICHMM KOMMYHHKAIMH, CIIOCOOHOCTh K COYYBCTBUIO H
COTIEPEKUBAHUIO;

— COIIMAJIbHBIX HAaBBIKOB, BKIJIIOYAIOIIMX CHOCOOHOCTh BBICTpPAWBAaTh OTHOIICHHS C
JIPYTUMH JTIOABMH, 3a00THTHCS, TIPOSIBIISATH HHTEPEC U Pa3peIIaTh KOH(IUKTHL;

T') IPUHATHE ce0s U APYTUX JIFOJICH:

— MpUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOUHCTBA;

— MpPUHUMATh MOTHBBI W apryMEHThl JApPYTUX IIOJIed TNpu aHalu3e pe3yJabTaToB
JesITeTbHOCTH;

— TPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIIHNOKH;

— pa3BUBaTh CIOCOOHOCTH TOHUMATh MHUP C MO3UIHH APYroro 4YeJ0BeKa.

IIpeameTHbIe pe3yJabTaThI

1) BrmajzeHume MeTOJAMM JIOKA3aTENbCTB, AJITOPUTMAaMH pEUICHHs 33734, YMEHHe
(GOopMyIHpPOBATH ONPEIEIEH S, aKCHOMBI X TEOPEMBI, TPUMEHSATh HX, TPOBOANUTH IOKA3aTEIbHBIC
paccyx/IeHHs B X0Jie pEellIeHUs 3a/1a4;

2) yMeHHEe OIEepHpOBaTh MOHATUSMHU: CTENEHb 4YHCIa, JOrapupM YHCIa; YMEHHE
BBINIOJHATh BBIYMCICHHE 3HAUYCHWH W TPeoOpa3oBaHMS BBIPAKEHUI CO CTENEHSAMH U
Jorapudpmamu, mpeodpazoBaHusl POOHO-PAIIMOHATFHBIX BBIPAKECHUH;

3) yMeHune onepupoBaTh MOHATHAMHU: PallOHATIbHbIE, HPPAllOHATIbHbIE, TTOKa3aTebHEIE,
CTETIeHHbIE, ToTapu(MUIECKUE, TPUTOHOMETPHUECKUE YPaBHEHHS U HEPABEHCTBA, MX CHCTEMBI;

4) yMeHHe OnepHpoBaTh MOHSATHAMH: (YHKIUS, HENpepbIBHAS (DYHKIHUS, TPOU3BOIHAS,
nepBoOOpasHasi, ONpEACTCHHBI WHTErpal; yMEHHWE HaXOAWUTh IMPOU3BOAHBIC AJIEMEHTAPHBIX
(GYHKIMIA, HCIIOB3YS CIIPaBOYHBIE MaTE€PHAIbl; UCCIEI0BATh B MPOCTEHIINX CIydasX (QyHKIUH
Ha MOHOTOHHOCTb, HAXOJWUTh HAWOONBIINE W HAUMEHbIINE 3HA4YeHUS (YHKIUI; CTPOHUTH
rpagKi MHOTOYJICHOB C HCIOJH30BAaHMEM arlapaTa MaTeMaTHYECKOTO aHalIHM3a; MPHUMEHSTh
IPOM3BOJIHYIO TIPU PEIICHUH 3a7ay Ha JBM)KEHHUE; PelIaTh MPaKTUKO-OPUEHTHPOBAHHBIC 3a/1a4n
Ha HanOOJIbIIIME ¥ HAaNMEHbBIINE 3HAUCHHS, Ha HAXOXK/ICHNE ITyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHue onepupoBaTh MOHATUSMH: pallMOHANbHAS (DYHKIIHS, TOKa3aTeNbHas GyHKINS,
creneHHas (QyHKIus, jorapupmudeckas GpyHKIUS, TPUTOHOMETpUYecKue (YHKIUH, 0OpaTHbIC
(GyHKIMU; YMEHHME CTpPOUTh Trpaduku H3y4eHHBIX (GYHKIWH, HCHOJB30BaTh Tpaduku mnpu
U3y4CHUH TPOIIECCOB M 3aBHCUMOCTEH, ITPU PEHICHUH 33/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB U
3aJa4 U3 pealbHOM KU3HH; BEIpaXKaTh (POPMYIaMH 3aBUCUMOCTH MEX/1y BETMUNHAMH;

6) yMeHHe pemaTh TEKCTOBBIC 33/1a41 PA3HBIX THIIOB (B TOM YMCIIC HA MPOLEHTHI, O U
YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTb TOBAapOB W YCIYr, HAJOTH, 3aJauydl U3 00JacTu
YIpaBJICHUS JIMYHBIMH M CEMEHHBIMH ()MHAHCAMH); COCTAaBISATH BBIPAKEHHS, YPaBHEHHS,



HEPaBEHCTBA M HMX CHUCTEMBI II0 YCIOBHMIO 3a/Ja4d, MCCIENOBAThb IIOJYyYEHHOE pEIICHUE U
OIICHUBATh MPABAONO00HOCTh PE3yIbTAaTOB;

7) yMeHHEe OIepHpOBaTh MOHATHAMU: CpeaHee apudmMeTndeckoe, MenuaHa, HanOobIIee
U HauMEHbIllee 3HAYEHUS, pa3Max, AMUCIEPCHs, CTaHIapTHOE OTKIOHEHHE YHCIOBOTOo Habopa;
yYMEHHUE U3BJIEKaTh, HMHTEPIPETUPOBATh HH(POPMAIUIO, MNPEJCTABICHHYIO B TaONUIax, Ha
auarpamMmax, rpaukax, OTpaKarollyl0 CBOWMCTBAa peajbHBIX IPOLIECCOB U  SIBJICHMIA;
NPEACTaBIATh WH(POPMAIMIO ¢ TOMOIIBIO TaOJMIl U JUArpaMM; MCCIEA0BaTh CTaTHCTUYECKHE
JaHHbIE, B TOM YHCJIE C TPUMEHEHHEM IrpaUuecKux METOOB U AJIEKTPOHHBIX CPEJICTB;

8) yMeHue oOIepupoBaTh NOHATHSIMH: CIyYallHBIA OINBIT W CIy4ailHOe COOBITHE,
BEPOATHOCTh CIy4alfHOTO COOBITUS; YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIOJIB30BaHHUEM
rpadU4ecKuX METO/OB; NPUMEHSATh (OPMYIBI CIIOKEHHS M YMHOXKEHHS BEpPOSTHOCTEH,
KOMOHMHATOpHBIE (HaKThl U POPMYJIBI MPU PEHICHUH 33Jad; OLEHUBATH BEPOSITHOCTH PeabHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4alHbIMU BEJIMUYMHAMU; YMEHHE NPUBOAUTH IPUMEPHI IPOSBICHUS
3aKOHA OOJBIINX YHCEN B MPUPOTHBIX M OOIIECTBEHHBIX SBICHUSIX;

9) yMeHue onepupoBaThb IOHATHUSMHU: TOYKA, MpsiMas, IJIOCKOCTh, IMPOCTPAHCTBO,
JBYTPaHHBI yTOJI, CKPELIMBAIOIIMECS MpsSMble, NAPALIEIBHOCTh M IEPIEHIUKYISIPHOCTD
IPSIMBIX U IUIOCKOCTEH, YroJl MEXIAy NPAMBIMH, YrOJI MEXKAy NPSAMONW U IUIOCKOCTBIO, YIOJl
MEXAY IUIOCKOCTAMHM, PACCTOSHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSHHE MEXAY MNPSAMBIMU,
paccTositHue MEXAYy IUIOCKOCTSIMH; YMEHHE WCIOJIb30BaTh IIPU PELICHUH 3a1a4 H3y4EHHBIE
(bakThl ¥ TeOpeMBbI IJIAHUMETPUHU; YMEHHUE OLIEHUBATh Pa3MepPbl 00bEKTOB OKPYKAIOIIET0 MHUPA;

10) ymeHnue omnepupoBaTh HNOHSITUSIMH: MHOTOTPAHHUK, CEUYEHHE MHOIOTpaHHHKA, KYyO,
napajuiefienunes, mpusma, nupamuaa, Gurypa u moBEpXHOCTh BPAIICHUS, IUIHH]IP, KOHYC, 11ap,
cdepa, ceueHus (UTypbl BpalleHHUs, TUIOCKOCTh, Kacaromiascs chepbl, NUIHHIpA, KOHYCa,
IUIOMIA/Ib TOBEPXHOCTH MUPAMHU/IbI, IPU3MBI, KOHYCA, [IJIMHIPA, IIomaab chepsl, 00beM Ky0a,
IPSIMOYT'OJIBHOTO Tapajllelenuiea, TupaMusl, MPU3Mbl, HUIMHAPA, KOHYCA, IIapa; yMEHUe
n300pakaTh MHOTOTPAHHUKU M TOBEPXHOCTU BpAILICHHS, UX CEYEHHS] OT PYKH, C IOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB M JIEKTPOHHBIX CPEACTB; YMEHHME pPAaclO3HAaBaTb CHUMMETPHUIO B
MIPOCTPAHCTBE; YMEHUE PAaClIO3HABATh MPABHIIBHBIE MHOTOTPAHHUKY;

11) ymenue onepupoBaTh NOHSATHSAMU: ABHKEHHE B MPOCTPAHCTBE, MOAOOHbBIE (QUTYPHI B
MPOCTPAHCTBE; HUCIOIB30BaTh OTHOIIEHUE IUIOMIAACH MOBEPXHOCTEH M 0O0BEMOB MOJOOHBIX
¢Guryp npu pemieHuu 3aaay;

12) ymeHue BBIYHCIATH T€OMETpPUYECKHE BEIMYMHBI (AJIMHA, YTOJ, IUIOHIa/lb, O0BEM,
IUIOIAAb TOBEPXHOCTH), UCIIOJB3Ys U3yUeHHBIE (POPMYIIBI U METOMBI;

13) ymenue onepupoBaTh TMOHATHUSAMHU: TPSAMOYToJibHAs CHCTEMa KOOpIWHAT,
KOOPJMHATBI TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA, CKAIPHOE IIPOU3BEICHUE, YIOJ MEXAY
BEKTOpaMH, CyMMa BEKTOpPOB, MPOM3BEACHUE BEKTOpAa HAa YHUCJIO; HAXOAWTh C IOMOIIbIO
U3y4EHHBIX (DOPMYJT KOOPIUHATHI CEPEMHBI OTPE3Ka, PACCTOSHUE MEXKIY IByMs TOUKaAMHU;

14) ymenuwe BbIOMpaTh MOAXOAAIIUN HW3YYEHHBIH METOA MJiA peUIeHHs 3a/1add,
pacro3HaBaTh MareMaTHueckue (aKThl M MaTeMaTW4ecKHe MOJAETH B TNPHPOIHBIX U
OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; YMEHHE MPHUBOIUTH MPUMEPbl MaTEeMaTHUYECKHX
OTKPBITHIA POCCUMCKON U MUPOBOW MaT€MAaTHYECKOW HAYKH.



CIIEYIOIIUX 0OWUX KOMNEemeHYull:

Coz(epxcaHHe JUCIUIIIINHBI «MaTeMaTHKay HaIIpaBJICHO B TOM YHUCJIC HaA (bOpMI/IpOBaHI/Ie
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|
5 = ©@opmy.mposKa 3HaHus, yMEeHUs
= 2 KOMIETeHIHH
z
=
OK 01 | Beibupats cnocoObl | YMeHus:
peleHus 3a/1a4 | pacro3HaBaTh 3aaqy u/unm npobiemy
npohecCHOHATEHOM B TPO(HEeCCHOHATTLHOM H/HITU COIMATBHOM KOHTEKCTE
JEeSITEIIbHOCTH aHaJIM3UPOBATH 3a/aqy u/unm npobiemy
MPUMEHHUTEITHHO K | ¥ BBIICTISITH €€ COCTaBHBIC YaCTH
pa3In9YHbIM KOHTCKCTAM ONIPEJEIATh DTAllbl PENICHUS 3a0a4U
BBISIBIIATD HW  A3(PQPEKTUBHO HMCKAaTh HH(POPMAIIHIO,
HEOOXOIMMYIO JUIsl pEIICHMSI 33/1a9U W/ TPOOJIEMBI
COCTaBIISITh TUIaH JCHCTBUS
OTIPEJICNIATh HE0OXOIUMBIC PECYPCHI
BJIQJIETh aKTyaJbHBIMU METOJIaMU paboThI
B IpOeCCHOHATBHON U CMEXKHBIX chepax
pean30BbIBATh COCTaBJICHHBIN MJIaH
OLICHUBATh PE3YJIbTAT U MOCIEACTBUA CBOUX JICUCTBUI
(caMOCTOSATEIHHO WJIM C TOMOIIHIO0 HACTABHUKA)
3HaHus:
aKTyaJIbHBI  TIPO()ECCUOHANBHBIA W COIMATBHBIN
KOHTEKCT, B KOTOPOM MPUXOJTUTCS pabOTaTh U KUTh
OCHOBHBIC HUCTOYHUKM HHPOpPMAIIMK U  PECYpChHI
TUIS pelieHus 3a1a4y u npo0iem
B TPO(HeCCHOHATLHOM H/HITU COIMATTBHOM KOHTEKCTE
AITOPUTMBI BBITIOJTHEHUS pabot
B TPO(HEeCCHOHATLHOM W CMEKHBIX 00JIACTIX
METO/IBI paboThI B npodeccuoHanbHOM
U CMEXHBIX chepax
CTPYKTYpY ILJIaHa JJIsl penIeHus 3a1a4
MOPSIOK  OIEHKM  PE3y/IbTaTOB  pEIICHHS  3a/a4
podecCHOHANBHOM e TEIbHOCTH
OK 04 | DdbdexTuBHO YMeHusi:
B3aMMOJICHICTBOBATH U | OPraHU30BBIBATH pabory KOJUIEKTUBA
paboTaTh B  KOJUJIEKTUBE | M KOMAH/bI
" KOMaHAC B3aMMOJICHCTBOBAThL C KOJIJIETaMH, PYKOBOACTBOM, B
xo7ie Mpo(hecCUOHATBHON ASTETHHOCTH
3HaHus:
MICUXOJIOTHYECKHE OCHOBBI JIEATEIbHOCTH KOJIJIEKTUBA,
TICUXOJIOTHYECKHE OCOOCHHOCTH JIMYHOCTU
OCHOBBI IPOEKTHON AESITENILHOCTH
OK 05 | OcyiiecTBisiTh YCTHYIO | YMeHus:
u IUMCBbMEHHYIO | TPAMOTHO W3JaraTh CBOM MBICTH U O(QOPMIISTH
KOMMYHHKAITHIO Ha | JOKYMEHTBl MO  MpPOQPEecCHOHANbHONW  TEeMaTHKe
TOCyIapCTBEHHOM  SI3BIKE | HA TOCYJaPCTBEHHOM SI3BIKE, TIPOSBISATH TOJICPAHTHOCTh

Poccuiickoit ®denepanuu ¢

B pa6oqu KOJIJICKTHUBEC




Y4ETOM ocobeHHocTel | 3HaHuA:
COLIMAJILHOTO U | 0COOEHHOCTH COLMAIBHOTO M KYJbTYPHOIO KOHTEKCTa
KYJIbTYPHOTO KOHTEKCTa npaBuia odopmiieHus JIOKYMEHTOB
U TIOCTPOEHUS YCTHBIX COOOLICHUI
[IK 2.1. | Opranu3oBbIBaTh Ymenus:
pa3iuyHbIe BUJIBI | HCTIONIB30BATh  TOJNIYYEHHYIO  MH(OpMAIMio s
JeATEIbHOCTH OpraHu3alMi Pa3JIMYHbIX BHUJAOB JEATEIBHOCTH U
(mpenMeTHas; UrpoBas; | OOLICHUS JAETel paHHEro M JIOIIKOJIbHOTO BO3pacTa B
TPYyZlOBasi; NMO3HABATENIbHAS, | TCUEHHE THS
HcciIeq0BaTebCKas U | 3Hanuq:
OPOCKTHAA  NCATCIBHOCTH; | TCOPETUICCKUE OCHOBEI MATEMATUKU
XYyJI0’)KECTBEHHO-
TBOpYECKas; MPOAYKTUBHAS
JEeSATeNbHOCTh U JAp.) U
oOmieHne aetreid paHHEro u
JIOLLIKOJIBHOT'O BO3pacTa.
[IK 3.1. | IInanupoBaTh U MPOBOAUTH | Y MEHHSI:
3aHATUA C JE€TbMHM PAaHHErO | HAXOJIUTh IICHHOCTHBIA AaCMEeKT Y4YEOHOro 3HAHUS U
Y JOLIKOJBHOTO BO3pacTa. uHpopMaluu, obecrieyuBaTh €ro MOHMMaHHE U
NepekKUBaHUWE JIETbMH DPAHHETO U JIOUIKOJIBHOTO
BO3pacTa
3HaHus:
TEOPETUYECKHE OCHOBBI MATEMATUKH
[IK 4.2. | Opranu3oBbIBaTh U | YMeHus:
MIPOBOJIUTH JIOCYTOBYIO | UCTIOJIB30BAaTh  MOJNYYEHHYI0  WHGPOpPMALMIO  JUIS
JEeATENLHOCTD, Pa3BICUYEHHUs | TPOBEECHUSI TIOCYTOBOM JEATEIbHOCTH M pa3BleueHUi
B IPyNINax JETeH PAHHETO W | M0  peaNu3aluil  HampaBlIeHWH  (MaTpHOTHYECKOE,
JIOIIKOJIBHOTO BO3pPACTA. collManbHOE,  TO3HaBaTelbHOE,  (QU3NYeCKoe U
037I0POBUTEIBHOE, TPYAOBOE, OSTUKO-3CTETUYECKOE)

BOCIIMTaHUA ,I[eTefI PAaHHETO U JOIIKOJBHOI'O BO3pacTa

3HAHUA:

TCOPCTUYCCKHNEC OCHOBbI MATCMATHUKH
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2. CTPYKTYPA Y COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHON TUCIIUILINHBI

«MATEMATHUKA»

2.1. TpynoeMKkoCTh OCBOEHUS AU CIIUATIJINHbBI

Bup yueoHoii paGoTbl

Oobvem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpPaMMBbl JUCHUIJIMHBI 232
BT. U.:
OcHoOBHOE co/lep:KaHue 220
BT. U..

110
TeopeTuyeckoe o0yueHue
MpakTHYeCKHe  3aHATHA (M3  HUX  IPOodeCcCHOHATBHO-OPUEHTHPOBAHHOE 110/10
coJiep>kanue — B (hopMe MPAKTUIECKON TTOITOTOBKH)
IIpome:kyTouHasi arTecTanus (AK3aMeH) 12
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2.2. Conep:xaHue TUCHHMILINHBI

HanmenoBaHue pa3aciioB U TEM

Conepxanne yuyeOHOro Martepuasia (OCHOBHOE U INpPOo(ecCHOHAIbHO-OPUEHTUPOBAHHOE),

O0BEM YacoB

1abopaTopHbIE U MPAKTUUECKHUE 3aHATHS, IPUKIAAHON MOIYIb (IPU HATUYHMH) T v
1 2 3
OcHosHoe codepoicanue
Pa3nea 1. IloBTopenne Kypca MATEeMATHKH OCHOBHOM IIKOJIbI 6 12
Tema 1.1 Copneprkanne yaeOHOro MaTepuana
Lens u 3anaun MateMaTuky 1pu | Llens u 3agaun MaTeMaTUKK IPU OCBOCHUU CHELIUATIBbHOCTH.
OCBOEHUU CHENMAILHOCTH. | ba3soBble 3HaHHMA M yMEHHMS IO MareMaTHKe B MPO(PECCHOHAIbHON M B IOBCEIHEBHOM
Yucna 1 BIYUCIIEHUS JESATEIBHOCTH.
JleficTBUsL HAJl TOJOXUTENbHBIMU M OTPULIATENbHBIMU YHUCIAMH, C OOBIKHOBEHHBIMHU U
JECATUYHBIMU JPOOSIMHU.
JleiicTBus co cTeneHsaMu, (POpMYJIbl COKPAIIEHHOTO YMHOXKEHHUS
KomM6unupoBanHoe 3aHstue 2 2
Tema 1.2 Conepxkanne yaeOHOro MaTepuana
[TponieHTHBIE BoIuuciienus. | [IpocTele HpOLEHTHI, pa3Hble CcHOcOObl MX BblUUCIeHUs. JIuHelHble, KBaJapaTHble, APOOHO-
VYpaBHEHUSI U HEPABEHCTBA JMHENHbIE YpaBHEHHS M HEPaBEHCTBA
KombOunupoBanHoe 3aHsrue 2 4
Tema 1.3. IIpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepaicanue npukiaoHo2o Mooyis)
IIponientHeie  BeuucieHnus B | [IpocTeie U c10KHBIE TPOIEHTHI. [IporleHTHBIC BBRIYUCICHHS B TPOGECCHOHATBHBIX 3aa4ax
npogecCHOHATBHBIX 3aauax
[IpakTnueckoe 3ansaTue 2
Tema 1.4 CopepxaHue yaeOHOro MaTepuaa
Pemienne  3amau.  Bxozano# | Beruncnenus u npeoOpa3zoBaHus. Y paBHEHHs U HEpaBeHCTBA. | eoMeTpus Ha TUIOCKOCTH
KOHTPOJIb KoMOMHMPOBAHHOE 3aHSTHE 2 2
KonTpospHast pabora 2
Pa3nes 2. IIpsiMble M IVIOCKOCTH B IpocTpaHcTBe. KoopanHATHI H BEKTOPBI B IPOCTPAHCTBE 15 15
Tema 2.1. OcHOBHbIE NOHATHUS ‘ Copneprxanue yueOHOTro MaTepuaa
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crepeomerpun. Pacnonoxxenue
MPSAMBIX U IJIOCKOCTEN

[Ipenmer crepeomeTpuu. OCHOBHbIE HOHATHS (TOYKa, HpsMas, IJIOCKOCTb, MPOCTPAHCTBO).
OcHoBHBIE akcuOMbI crepeomeTpud. Ilepecekaromuecs, mnapajeinbHble U CKPELIMBAIOIIUECS
npsiMble. YToa MeXay NpsAMBIMH B INpocTpaHcTBe. llepneHaukynsapHocTs npsMbiX. OCHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPBI

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 2.2. IlapamienbHOCTH
IPSIMBIX, TPSAMON U IUIOCKOCTH,
IIJIOCKOCTEN

Conepxkanne yaeOHOro MaTepuaa

[TapannensHble npsimas ¥ mockoctb. Onpenenenne. [Ipusnak. CBoiicTBa.

[Tapamnensubie iockoctu. Onpenenenwne. [Ipusnak. CroiicTBa.

Tetrparap u ero snemeHTsl. [lapamnenenunen u ero 3neMeHThl. CBOWCTBA MPOTHUBOMOIOKHBIX
rpaHel u auaroHayielt mapauienenumnena. [locTpoeHrne OCHOBHBIX CEUSHHM

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 2.3. IlepnieHAuKyIIpHOCTD
NPSAMBIX, MPSIMON U TUIOCKOCTH,
IIJIOCKOCTEN

CopepxaHue yueOHOro MaTepuaa

[lepnennukynspupie mnpsimble. [lapannenbHble NOpsMble, NEPHEHAUKYISPHbIE K IJIOCKOCTH.
[Ipu3HaK NepneHIMKyYJISIPHOCTH IPSIMON U TNIOCKOCTH

KombOunanpoBanHoe 3aHsTie

Tema 2.4. Ilepnennukymsip u
HakJIOHHasA. Teopema 0 Tpex
HIEPIEHIUKYJIApax

Cogepxanue yueOHOTro MaTepuaa

[lepnennukynsip M HakioHHas. TeopeMa O Tpex NEPHEHIUKYJApax. YToJl MEXIy HpSIMOH M
IUIOCKOCTBIO.

VYroa mexay miockocTsmMu. [lepneHaAuKyaspHbIE TUIOCKOCTH.

Paccrostnus B mpocTpaHCTBE

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 2.5. KoopauHatel u
BEKTOPBI B IPOCTPAHCTBE

Copnepxkanne yaeOHOro MaTepuana

JlexapToBbl KOOpAMHATHI B MPOCTpaHCTBE. BekTopsl B mpocTpaHcTBe. CIOKEHHE U BBIYUTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha yucio. CkamsipHOe Ipou3BelaeHHE BEKTOPOB. [Ipocteiimme
3a/1aud B KOOpAMHATAaX

KombOunamnpoBanHoe 3anHsTHe

Tema 2.6. [IpsiMble u miIockocTu
B [IPAKTUYECKHX 3a]a4ax

IIpogheccuonanvro-opueHmuposanroe cooepaicanue (cooepicanue NPUKIA0H020 MOOYis)

B3anMHOe pacrnonoxeHne npsAMbIX B mpoctpaHcTBe. [lapamienbHOCT NMpsSAMONM M IUIOCKOCTH,
NapaJUIEJIbHOCTh IUIOCKOCTEH, MNEPHEHAUKYISIPHOCTh IUIOCKOCTEHW. PacmornoxeHue npsMbIX M
MJIOCKOCTEH B OKpYXKaromeMm Mupe (NMpUpojae, apXUTEKType, TEXHHKE). PermieHue mnpakTuKo-
OpPUEHTUPOBAHHBIX 3a7a4
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[pakTHYECKOE 3aHSATHE 4 2
Tema 2.7 Pemenne 3amau. | ConmepkaHue yueOHOro MaTepuaa
[Tpsimbie U IJIOCKOCTH, | PacmionoxkeHue npsMbIX U IUIOCKOCTEN B IpOoCTpaHCcTBe. [lepnenauKyaaspHOCTh U NapajuIeIbHOCTh
KOOpJAMHATEl M  BEKTOPHI B | MPSAMBIX M IUIOCKOCTEH. J[eKapTOBBI KOOpAMHATHI B NPOCTpPaHCTBE. BEKTOpHI B MPOCTpAHCTBE.
IIPOCTPAHCTBE CrnoxeHue ¥ BBIYMTAaHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha uncio. KoopauHatel BeKTopa

KombOunamnpoBanHoe 3ansTie

KonTtponbHnas pabora 2
Paszpnen 3. OcHoBbI TpUroHOMeTpHH. TpUroHomerpuyeckre GyHKIUH 11 15
Tema 3.1 CopepxaHue yaeOHOTro MaTepuaa
Tpuronomerpuueckne QyHkuuu | Paguannas mepa yria. [oBOpoT TOukM BOKpYr Hadana koopauHar. OmnpenelieHHe CHHYyca,
IIPOU3BOJILHOIO YTJjla, YUCIla KOCHMHYCa, TaHI'€HCa M KOTAHIeHca. 3HAaKM CHHYCa, KOCHHYCa, TaHT'€HCa M KOTaHreHca IO

4YEeTBEPTAM. 3aBUCUMOCTb MEXKAY CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJHOTO U TOTO

e yria

KoM6uHupoBanHoe 3aHsTHe 2 2
Tema 3.2 Ocnosubie | Conepxanue yueOHOTO MaTepraia
TPUTOHOMETPUUECKUE Tpuronomerpudeckue Toxzaectsa. [IpeoOpazoBaHMs HPOCTEHIIMX  TPUTOHOMETPUUECKUX
TOXACCTBA BbIpakeHHil. CUHYC, KOCUHYC, TAHI'€HC U KOTAHT'€HC YIJIOB OH - X

KoMOunupoBanHoe 3aHstue 4
Tema 3.3 CopepxaHue yaeOHOro MaTepuaa
Tpuronomerpuueckue O6nacth ompeneraeHuss U MHOXKECTBO 3HAYCHUW TPUTOHOMETPUYECKUX GyHKImi. YETHOCTS,
(GyHKIMHM, WX CBOWCTBA M | HEYETHOCTH, HEPHOIMYHOCTH TPUTOHOMETPHYECKUX QyHKIUI. CBOMCTBA U rpaduku GYHKIUHN y =
rpaduku Cos X, y = sin X, y = tg X, y = ctg x. Cxarue U pactskeHue rpaukoB TPUTOHOMETPUUECKUX

byHKUIUH.

[Ipeobpa3oBanue rpaduKoB TPUTOHOMETPUUECKUX (YHKITUI

KoMOunupoBanHoe 3aHstue 4
Tema 34 O6parnbie | Comepxanue yueOHOTO MaTepraia
TpUroOHOMeTpHUYeckre pyHKuun | OOpaTHbIe TpUroHOMeTpHYecKue GyHKIMU. X CBOWCTBA U TpadUKH.

KoM6uHupoBanHoe 3aHsTHe 1 3

Tema 3.5 Tpuronomerpudeckue
YpaBHEHHUSI U HEPABEHCTBA

Copnepxkanne yaeOHOro MaTepuaa

VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHue tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUYECKUX YPABHEHHMII OCHOBHBIX THIOB: IIPOCTEUIINE TPUTOHOMETPUYECKHUE
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YPaBHEHUs, CBOIALINECS K KBAAPATHBIM., PELIAEMBIE PA3JI0KEHUEM Ha MHOXKUTEIH, OJHOPOIHBIE.
[Ipocreiimre TPUroHOMETPUYECKHE HEPABEHCTBA

KombOuHupoBaHHoe 3aHsTue 2 4
Tema 3.6 Pemenune 3anau. | ConepkaHue ydeOHOro mMaTepuaia
OcHOBBI TpuroHoMerpuu. | IIpeoGpazoBaHue TPUrOHOMETPUUECKUX BbIpaKeHUH. Perienne TpuroHoMeTpuyeckux ypaBHEHHH
Tpuronomerprudeckue GyHKIHUU | ¥ HEPABEHCTB B TOM YHCJIE C MCIIOJIb30BAHUEM CBOMCTB QyHKIIHI
KomOnHupOBaHHOE 3aHsTHE. 2
KonTtposnbHas pabota 2
Pa3nea 4. IlpousBognas u nepsoodpazHasi pyHKIMHU 20 30
Tema 4.1 [Tonsarue | Copeprxanue yueOHOTO MaTepraia
npousBogHoi.  Dopmynel M | [Ipupamenue aprymenta. llpupamenne QyHKuuu. 3agaud, OPUBOASIINE K  OHSATHIO
npasuia 1upPepeHupoBanns | npou3BoaHONH. OmnpenelicHne MPOU3BOTHON. AJITOPUTM OTBICKAHUSI MPOU3BOIHON. DOpMYIIbI
b depertmponanus. [Ipasuna quddepeHurpoBaHms
KomOuHupoBaHHoe 3aHsTHE 4 4
Tema 4.2 [Tonstue o | Conepxanne yueOHOTO MaTepuaia
HCTPCPBIBHOCTH bynKwn. [lonartue HenpepbiBHOW (yHKuuu. CBoiictBa HenpepblBHOM ¢yHkIMHU. CBS3p  MEXAY
MeTon rHTEpBAIOR HENPEPBIBHOCTHIO U U depeHupyeMocThi0 GYHKIUU B TOUKE. AJITOPUTM PELICHUS] HEPABEHCTB
METOJIOM UHTEPBAJIOB
KomOuHupoBaHHoe 3aHsTHe 4 4
Tema 4.3 Conepxkanne yaeOHOro MaTepuaa
I'eomerpuueckuil u ¢pusnyeckuil | [eoMeTpuuecKuil CMBICI TPOU3BOJAHONW (GYHKIUH — YIJIOBOH KOI(DGHUIMEHT KacaTelbHOH K
CMBICII ITIPOU3BOHOMN rpadpuxky GyHKIMHM B TOYKE. YpaBHEHHE KacaTeJbHOM K rpaduky GyHKIUU. AJITOPUTM
COCTaBJICHUS YPaBHEHUS KacaTenbHOM K rpaduky GyHkimn y=f(x)
KomOuHupoBaHHoe 3aHsTHE 2 2
Tema 4.4 Momnotonnocts | Copepxanue yueOHOTO MaTepraia
¢ynkuuu. Touku skcTpemMyma Boszpacranue u yObpiBaHue (YHKLIHH, COOTBETCTBHE BO3pacTaHHs M yObIBaHUS (DYHKIMH 3HAKY
IPOU3BOJHON. 3ajady Ha MaKCUMyM W MHUHUMYM. AJITOPUTM HCCIENOBaHUS (QYHKIUU U
HOCTPOCHHUS €€ rpaduKa ¢ MOMOUIbIO POU3BOIHOM
KoM6unupoBanHoe 3aHsTHe 2 2

Tema 4.5 HccnenoBanue

Cogepxanue yaeOHOT0O MaTepuala
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byHKIMl U nocrpoenue | MccnenoBanue (yHKIIMM HA MOHOTOHHOCTB M ITOCTPOEHHE I'pauKOB
rpagukos KoMOunupoBanHoe 3aHsTHe 3 6
Tema 4.6 HauGonemee u | Cogep:kaHue yueOHOro mMarepuaia
HauMeHbIIIee 3HayeHus | HaxoxneHne HamOOJbIIEro M HAMMEHbLIEro 3HaueHUuM (yHKIUH, NOCTpoeHue IpaduKoB C
byHKIMN MICIIOJIb30BAaHUEM alnapaTa MaTeMaTHYeCcKOro aHajan3a
KoM6unupoBanHoe 3aHsTHe 2 2
Tema 4.7 Haxoxnenue | Ilpogheccuonanvro-opuenmuposantoe cooepicanue (cooepacanue npuUKkIaono2o mooyJis)
ONTMMAaJIBHOrO pe3yiabTara ¢ | Haumensliee n Hanbosbliee 3HaueHue QyHKIUN
IOMOIIBIO  TMPOM3BOAHON B | [IpakTHuecKoe 3aHATHE 3 2
MPAKTUYECKHX 3a7jauax
Tema 4.8  IlepooOpasnas | Comep:kanue yueOHOro Marepuaia
GyHKIUH. IIpaBuia | O3HakOMIICHHE C MOHSATHEM HHTErpajia W mepBooOpaszHoi s GyHkimu y=f(x). Pemenne 3amau
HaXO0XKJICHUS EPBOOOPA3HBIX Ha CBSA3b IEPBOOOPA3HOI U ee NPOU3BOJHOMN, BEIUUCICHUE IepBOOOpa3HOM 11 JaHHON (PyHKUUU.
Tabnmuua Qopmyn a8 HaxoXIEHHs MepBOOOpa3HbIX. M3yuyeHue mpaBuUiia BBIUYUCICHUS
nepBoOOpa3HON
KoMOunupoBanHoe 3aHsTue 4
Tema 4.9 [Tnomane | Copeprxanue yueOHOTO MaTepraia
KPUBOJIMHEWHOMN Tpameuu. | 3ajay, NPUBOAAIIME K IIOHATHUIO OIPEICIIEHHOTO MHTErpaja — O BbIYMCIEHUHU IUIOIIAIU
®opmyna Herotona — JleiilOnnna | kpuBosuHeitHoW Tpaneiuu. [loHsATHE ONpenenéHHOro HHTErpaia. ['eomerpuueckuii n
¢dusnueckuii cMbIc onpeneneHHoro nurerpana. ®opmyna Hetorona — Jleitbnuna.
Pemenue 3a1ay Ha MpUMEHEHNE UHTErpaia Juisl BbIYMCIEHUS! (U3NYECKUX BEJIMYMH U IUIoHaien
KomOuHupoBaHHoe 3aHsTHE 2 2
Tema 4.10 Pemenne 3amau. | Conmepikanue yueOHOro MaTepuaa
[IpousBoanas u nepoodpasHas | @opmyisl U npasuia aupdepeniupoBanus. VcciaenoBanue QyHKIHA ¢ TOMOIIBIO POU3BOAHOM.
GyHKIUH. Haubonpiiee n HaumeHbllee 3HaYeHUS] PYHKIIUH.
Brruncnenue nepooOpasznoii. [Ipumenenue neppoodpazHoit
KomOuHupoBaHHoe 3aHsTHe
KonTpospHast pabora 2
Pasznen S. MHOrOrpaHHHMKH M Tejla BPallleHUus 12 20

Tema 5.1
napajuieJIenuIe/,
HI/IpaMI/II[a U UX CCUYCHUA

[Ipu3ma,
KyO,

Conepxkanne yaeOHOro MaTepuaa

[Ipusma (HakinoHHas, npsMas, npaBwibHasi) U e€ saemeHThl. llapamnenenunen. CpoiicTBa
npsimoyrosibHoro napasuienenunena. Kyo. Ilupamuna u e€ anementsl. [IpaBuiibHas nupamuia
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KomOuHupoBaHHoe 3aHsTHe 2 4
Tema 5.2 [TpaBunbubie | Conmepikanue yaeOHOro MaTepuaa
MHOTOI'PAaHHHUKH B KHU3HU [Inomans mNOBEPXHOCTH MHOTOrpaHHUKOB. Ilpocreiimine KOMOMHAIMM MHOTIOIPaHHUKOB.
Boruncnenue 31eMeHTOB MPOCTpaHCTBEHHBIX ¢uryp (pé€dpa, auaronanu, yribl). [IpaBunbHble
MHOT'OI'PaHHUKHI
KoMOunupoBanHoe 3aHsTHe 2 4
Tema 5.3 Ilpogheccuonanvro-opuenmuposannoe cooepaicanue (Cooeprcanue NPUKIAOH020 MOOYIIsL)
[Munmunap, xonmyc, map W ux | Huausaap, konye, chepa u map. OCHOBHBIE CBOICTBA MPSMOr0 KPYroBOIo LMIMHJIPA, MPSIMOTO
ceueHus KpyroBoro konyca. M3o0paxenue ten BpaiieHus: Ha IuiockocTH. [IpeacraBinenue o0 yceu€HHOM
KoHyce. CeueHHsl KOHyca (IapajiieIbHOe OCHOBAHHUIO U MPOXOJAIIEE Yepe3 BEpIINHY), CEUCHHS
WIMHJpa (IapajulebHO U MEpPHEHAUKYISIPHO OCH), CeYeHHMsX iapa. Pa3BépTka HuIMHApa U
KOHyca
[TpakTHueckoe 3aHATHE 2 2
Tema 5.4 O6wvembl u momanau | Cogep:kanue yueOHOro Marepuaia
ITIOBEPXHOCTEH TEN O6beM npsimoyrosibHoro napamenenumnena. O0bvem kyda. O0beMbl IPSIMON MPU3MbI U IUJIMHAPA.
O06wembl mupamuibl U KoHyca. O0beM mapa
KomOuHupoBaHHoe 3aHsTHE 4 4
Tema 5.5 IIpumepsl cummerpuil | Ilpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue npuKiaoHo2o Mooyis)
B npoeccun
[TonaTne o cuMMeTpUHU B IPOCTPAHCTBE (LIEHTpaJIbHAS, OCEBasA, 3epPKaAJIbHA).
OO6001ieHre NpPEeACTaBICHUH O MPaBWIBHBIX MHOTOTpaHHUKAaX (TeTpa’ap, KyO, OKTadJp,
JOJEKad P, UKOCAIP).
[Ipumepsl cumMMeTpHii B npodeccun
[IpakTHyeckoe 3aHsATHE 2
Tema 5.6 Pemenune 3amau. | ConepkaHue ydeOHOro mMaTepuaia
MHororpaHHUKH u Tena
BpAICHI OObeMbl M IO 1M TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHUs
KomM6uHupoBanHoe 3aHsTHe 2 2
KonTtposnbHast pabota 2
Pa3nes 6. Ctenenu u kopuu. CreneHHas, nokazatejbHas U jorapupmuyeckass GyHKuuu 22 18

Tema 6.1 Crenennas QyHkuus,
ee cBoiictBa. IIpeobpaszoBanue
BBIDAKECHUM C KOPHAMM N-OU

CopepxaHue yueOHOro Marepuaa

[lIonsiTue KOpHA N-0Ml CTENEHU U3 JACHUCTBUTENBHOTO yucia. OyHkuuu y = I{/i UX CBOICTBa U
rpaduxu. CBoiicTBa KOpHs n-oii creneHu. [IpeoOpasoBanne HppalMOHATBHBIX BBIPAKECHHIMA

17




CTEIIEHU KomOuHupoBaHHoe 3aHsTue 2 2
Tema 6.2 CgoiictBa ctenenu ¢ | Conmep:kaHue yueOHOTo MaTepuasa
panroHaIbHbIM u | IloHsiTHE CTENEHH C pallMOHATIBHBIM MoKa3aTeseM. CteneHHble PYHKIUHI, UX CBOMCTBA U rpaduKu
JCHCTBUTENLHBIM NOKa3aTeNsIME | KOMOMHMPOBAHHOE 3aHATHE 2 2
Tema 6.3 Pemenne | Coneprxanue yaeOHOTO MaTepuaia
UppalOHAIBHBIX YpPaBHEHHH PaBHOCHIIBHOCTD HPPALIMOHAJIBHBIX YpaBHEHHH. MeTo1bl X pelieHHs!
KoMOunupoBanHoe 3aHsTHe 2 2
Tema 6.4  IlokazarenbHast | Comep:kaHue yueOHOro Marepuaia
byHKIIHS, ee cBoiicTBa. | CTeNeHh C TPOW3BOJBHBIM JICHCTBUTEIBHBIM TOKa3zareneM. OrmpejienieHue MoKa3aTelbHON
ITokasarenpHple ypaBHEHUS M | QyHKIUMM U €€ CBOMcTBAa. 3HAKOMCTBO C NPUMEHEHUEM IoKa3aTelabHOM (yHkuuu. Pemenue
HEpaBeHCTBa MOKAa3aTeIbHBIX YPAaBHEHHUH METOJOM YypaBHUBaHUs IOKa3aTesel, METOJOM BBEICHHUS HOBOI
epeMeHHO, QYHKIIMOHAIbHO-TpagMueCKUM MeToJIoM. Perienne nmoka3aTeabHbIX HEPABEHCTB
KoM6uHupoBanHoe 3aHsTHe 2 4
Tema 6.5 Jlorapupm wumcna. | Cogepkanue yueOHOro Marepuaia
CsoiicTBa orapupmMoB Jlorapudm uncna. Coiicta gorapudmon. Onepanus JorapupmMUpOBaHUs
KoM6unupoBanHoe 3aHsTHe 6 2
Tema 6.6 Jlorapudpmuueckas | Comepkanue yueOHOro Marepuaia
byHKIIHS, ee cBoiicTBa. | Jlorapudmudeckast GyHKIUS U ee cBoicTBa. [loHsTHE ToTaprdMudeckoro ypapaenus. Oneparus
JlorapudmMuueckue ypaBHEHMs, | IOTCHUMPOBAHUS. TpU  OCHOBHBIX METO/a pCIICHUS JIOTapU()MHUYECKUX  YpPaBHCHUIL:
HEpaBEeHCTBa (GyHKIIMOHAIbHO-TpadUUECKUi, METOJ] MOTEHLUUPOBAHUS, METOJ BBEJACHHUS HOBON NEPEMEHHOI.
Jlorapugmuueckue HepaBeHCTBA
KomM6uHupoBanHoe 3aHsTue 6 4
Tema 6.7 Jlorapudpmel B | Ilpogheccuonanvno-opuenmuposannoe cooepaicanue (cooepaicanue npuKiaoHo2o Mooyis)
MIPUPOJIE U TEXHUKE [Tpumenenue norapudma. Jlorapudmuyeckas cnupans B npupoje. Ee MaTematuueckue cCBONCTBa
[TpakTHueckoe 3aHATHE 2
Tema 6.8 Pemenue 3amau. | Comep:kanue yueOHOro mMarepuasia
Crenennas, mnokasaTtenbHas U | CteneHHas, MOKa3aTelbHas U jJorapudmuueckas GyHkiun. Penienue ypaBHeHUI
norapupmuydeckas GyHKIUN KomOuHupoBaHHoe 3aHsTHE
KonTpospHast pabora 2
Pa3nes 7. DiieMeHTBI TEOPHHU BEPOAATHOCTEH M MATEMaTHYeCKOM CTATHCTHKH 14 10

Tema 7.1 CoOrITHE,

CopepxaHue yaeOHOro MaTepuaa
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BEPOSITHOCTh coObITHs. | COBMECTHBIE 1 HECOBMECTHBIE COOBITHs. TeopeMbl 0 BEpOSATHOCTH CYMMBI COOBITHH. YCIOBHas
Crnoxenue " YMHOXEHHE | BEPOSITHOCTh. 3aBUCHMbIE U HE3aBHCHUMBbIE COOBITUS. TeopeMbl O BEpOSTHOCTU HPOU3BEIEHUS
BEPOSITHOCTEN COOBITHI
KombOunanpoBanHoe 3aHsTie 4
Tema 7.2 BepostHocTh B | IIpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue npukiaoHo2o Mooyis)
po¢eCCHOHATBHBIX 3a/1a4ax OTHOCHUTENBHAS YacCTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTU. CTaTUCTHYECKOE OMpEeICHUE
BeposTHOCTH. OIleHKa BEPOSTHOCTH COOBITHS
IpakTH9ecKoe 3aHsATHE 4
Tema 7.3 Huckpernas | Cogep:kanue yueOHOro mMarepuaia
cllydaiiHas BEIMYMHA, 3aKOH €€ | Buapl ciydaiinpix BenmuuH. OnpeaeneHue IUCKPETHOM —CIIyYailHOM BENMYMHBI. 3aKOH
pacrpeaeneHus pacupenesIeHus TUCKPETHON CIydYallHOM BeIU4MHbL. Ee 4hCIIOBbIE XapaKTEepUCTUKHU
KoMOunupoBanHoe 3aHstue 4
Tema 7.4 3amaun | Comepxanue yueOHOTO MaTepraia
MaTEMaTHYECKON CTATUCTUKH. [lepBuuynas o00paOoTka CTATUCTUYECKUX JaHHBIX. YHUCIIOBBIE XapaKTEPUCTUKU (cpenHee
apudMeThyecKoe, MeauaHa, pasMmax, aucrepcus). Pabora ¢ Tabmuiamu, Tpaduxamu,
JuarpaMmmamu
KombunnpoBanHoe 3aHsTHE 2
Tema 7.5 Onementsl Teopuu | Bunel coObiTuii, BeposTHOCTh coObITHH. ClOXKEHHE M YMHOXEHHE BeposiTHOCTeH. JluckpeTHas
BEPOSITHOCTEN U | cilydaiiHas BeJIMYMHA, 3aKOH €€ pacnpeesieHus. 3ajauyl MaTeMaTHYeCKON CTaTUCTUKH.
MaTEMaTHYECKON CTaTUCTUKH KonTtposnbHas pabota
[TpomexyrouHas aTTectanus (JK3aMeH) 12
Bceero: 232
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3. YCJIOBUS PEAJIM3AIIMA OBIIEOBPA3OBATEJBHOM JUCITATLIAHBI

«MATEMATHUKA»

3.1. MaTtepuajJbHO-TeXHHYECKOE O0ecneueHne
O6opynoBaHue yueOHOTO KaOHWHETA:

[0CaI04YHbIE MECTA MO KOJIMYECTBY O0YUYaOLINXCS;

pabouee MeCTO IpenoiaBaTers;

KOMIUIEKT 3JIEKTPOHHBIX BUIEOMAaTEPUAJIOB;

3aaHusl U1 KOHTPOJIBHBIX padoT;

npo¢eCCHOHATHFHO OPHEHTUPOBAHHBIC 33 /IaHMS,

MaTepHalbl IK3aMEHa.

NePCOHATBHBIN KOMIBIOTEP C JIMIIEH3UMOHHBIM ITPOrPaMMHBIM 00ecrieueHIeM;
IIPOEKTOP € IKPAHOM.

3.2. UuopMannoHHOe o0ecnieyeHne peain3auiu MporpaMmbl

3.2.1. OcHoBHOE M3/1aHHUE
bamvakor M.M. Maremaruka: s cpeaHero mnpodeccuoHaibHOro oOpa3oBanus M.M.

bammakoB. — M3narenbckuii HeHTp «Akagemus», 2024r.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «<MATEMATHKA»

TeKy'H_IHﬁ KOHTPOJIb MMpOBOAUTCA nperoaaBaTCyICM B mpouecce IMPOBCACHUA
MPAKTUYCCKUX 33,H$ITI/II>1, MMPOBCPOUYHBIX W KOHTPOJBHBIX pa60T, OLCHKW HWHIAUWBHUAYAJIbHBIX
IMPOCKTOB, AOKJIAaAOB MU T.II. 06yquI/Ie 110 yqe6H0171 JUCHUITIINHE «MatemaTHnka» 3aBCPIIACTCA

9K3aMCHOM

Pe3zynomamor 06yuenus

Dopmbl U MemoOvl KOHMPOA U OYEHKU Pe3yTbmamos 00yyeHus

Jluunocmmuvie
pe3yibmamol

—  BBINTOJHEHHE WHIMBHUTyaJIbHBIX u IPYIIOBBIX
HCCIIeIOBATEIILCKUX TTPOEKTOB

—  BBIIOJIHEHHE MPAKTHKO-OPUEHTUPOBAHHBIX 3aJaHui
podecCHOHATbHOM HAIIPABICHHOCTH

— ONHMCaHHWE CUTYyaluh

— cobOecenoBaHus

Memanpeomemnobie
pe3yromamol

—  BBINIOJIHEHUE WHUBHUIYaJIbHBIX u TPYMIOBBIX
HCCIIEIOBATEIBCKUX MTPOSKTOB

— CEeMHuHap

OLIEHKA aHAJMTUYECKON paboTHI C HH(pOpPMAIHEN, TEKCTOM

— myOJUYHOE BBICTYIUICHHE Ha KOH(EepEeHITH, CeMUHape

— TPaKTUKOOPHEHTUPOBAHHBIE  3aJaHUS  MHTETPUPOBAHHOTO
Xapaktepa

Ilpeomemnuvle
pe3ynvmamol

— YCTHBIN OMPOC

— KOHTpOJIbHAs paboTa

— MaTeMaTUYEeCKHH JUKTaHT

— cool0meHue / JOKIan ydamerocs C  JIEMOHCTpaIuen
pe3yIbTaTOB HAOIIOICHHUIA

— COCTaBJICHHE MOJICIbHON CXEMBbI OTBETa Ha IOCTABJICHHBIN
BOTIPOC

— TECTOBBIC 3aJIlaHUS

TUTAKTHYECKUE KAPTOUKH

KOJUIEKTHBHOE 3aMoJIHEHNE 00001Iaromei TabauIsl

Obwue xomnemenyuu

— DKCIIepTHOE HAOJIOICHHE 3a IS TEIIbHOCThIO Ha Y 3;
OIICHUBAHUE BBIMOJHEHUS WHIWBUAYAJIBbHBIX W TPYIIOBBIX
3aJJaHUMH;

— TNHCBMEHHBIE pabOTHI MPOOIEMHOT0 XapakTepa

IIpogpeccuonanvuvie
KoMnemeHyuu

— TPaKTUKOOPUEHTHUPOBAHHBIC  3aJaHUs  WHTErPUPOBAHHOTO
Xapakrepa

21




IIpunoxenne 1
KOHTPO0/1bHO-0LIEHOYHBbIE CPeACTBA

1. KoHTPOJIbHO-01IeHOYHbIE MATEPHAJIBI 1151 BXOTHOTO KOHTPOJISI

Oosi3aTenbHAsA YacTh

Ilpu pewenuu 3adanui 1-4 3anumume npasunbHLIL oOmMeem U3 Uemblpex

NPEONOHCEHHBIX:

1. (1 6amn) Packpoiite GpopMyTy COKpAIIEHHOTO YMHOKEHHS a°-b%:

A) a>-2ab+b? B) (a-b)(a+b); B) a’+2ab-b%; I') (a-b)(a-b)

2. (1 6amn) [Tmomrank TpeyrobHUKA BIYUCIISAETCS IO GopMyIie:

A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0 s,

3. (1 6amn) Kakoe U3 cieayromux Yucell 3aKII0UeH0 MEXy YUCIIaMU 17 4 8

A)0,4;5)0,5;B)0,6;T) 0,7
4. (1 6amn) Jansl rpaduku pyaknuii. Kakas ¢popmyna coorBeTcTBYET rpaduky 3):

1) 2) 3)

o] 1 o| 1 ol 1

1 9
= _ 2 _ ——
A)y 2 By =X _8x+11;13)y X;T) y=x+5.

Ilpu evinoanenuu 3a0anuit 5-8 3anuniume x00 pewieHUA U NOJIYYEHHbLIL OMEem.
I 11

5. (2 6amna) Beruucnure: 2 5

6. (2 Gamma) Pemmrte ypasHenue x>-7x+10=0. Ecnmu ypaBHeHume uMeeT 0Oojee OIHOTO
KOpH$, B OTBET 3allUIINTE MEHBIIUIN U3 KOPHEH.

7. (2 6amna) J{ns pemonTa Tpedyercs 57 pynoHoB 000eB. Kakoe HanMeHbIIIee KOJTMIECTBO
navyek OOOWHOTO KIes HYXKHO /I TaKOrO PEMOHTa, eciu | rmayka Kies paccuyuTaHa Ha 5
PYJIOHOB?

8. (2 6amna) Breicora BH mapannenorpamma ABCD genut ero cropony AD Ha oTpesku
AH=2 u HD=32. [luaronans mnapamienorpamma BD paBna 40. Halinute mnmomanb
napajuleIorpaMMma.

JonoaHuTe bHAS YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume xo0, 060cHo6aHUE peuleHUA U NOTYUEHHBLI
omeem.

9. (3 6anna) Pp16010B MPOIUIIBLT HA JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSIHHE BBEPX I10
TEYCHHUIO PEKH, 3aTEM OPOCHIT SIKOPh, 2 Yaca JIOBWIJI PbIOY U BEpHYJICS 00paTHO 4epe3 5 4acoB OT
Hayaja myTemiecTBua. Ha kakoe paccTossHME OT MPUCTaHW OH OTIUIBUL, €CJIM CKOPOCTh TeUEHUs
peKu paBHa 2 KM/4, a COOCTBEHHAs! CKOPOCTH JIOJKU 6 Km/4?
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2. KOHTPOJIBHO-OHEHO‘{HI)IE MaTepuaJibl 1JI Telcymeﬁ aTrecranuun

Tekymuii KOHTPOJIb TMPOBOASTCS BO BpeMs ayJUTOPHBIX 3aHITHM MO MaTeMaTHKE B
COOTBETCTBUU C Yy4eOHBIM IUIaHOM U paboueil mporpammbl OJ] «Marematuka» Mo BceM
pasgenam mporpaMmbl. Tekymuid KOHTPOJIb COCTOMT M3 JBYX YacTEH: TEOPETUYECKON U
npakTudeckoi. [Ipu aToM oOyuaronuecs moiay4aroT ABE OTMETKHU.

Teopernueckass 9acTb MPOXOTUT B (DOPME YCTHBIX OTBETOB: OOYYAIONTUECS BBITATHBAIOT
MATH KapTOUYeK C BONpPOCaMH, AAIOT TMOJHBIM OTBET (CO CHUCKOM BOIPOCOB OOydaroImmuecs
3HAKOMSITCS B HayaJle U3y4EHUs pas3zena).

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOU cucmeme

Ommemka Konuuecmeo eepnvix omeemos na meopemuyeckue 60npocol
«3» (y008.) 3

«4» (xopouio) 4

«5» (omauuno) 5

3aaHusl MPaKTUYECKON YacTh (KOHTPOJIbHBIE PAaOOThI) YAaCTUYHO B3SITHI M3 OTKPBITOTO
6anka EI'D u BIIP no maremaruke.

Ha BbImosiHeHne KOHTPOIBbHON paboThI MO0 MaTeMaTuke naercs 1 akagemuueckuid gac (45
MHUHYT).

KonTtponpHast pabota cocTouT ux 2-X 4acteil. B mepBoit uactu mpejyiaraercsi BBITOIHUTH 4
3aJaHusl — BBIOpaTh NPABWIIBHBIM OTBET W3 4YeThIpeX NpeJIoKeHHbIX. Bo BTOpoil 4acTu
IpeIaraeTcst BEIIOIHUTD 6 3aJaHui — 0POPMHTH XOJ1 PEUICHHUS U 3aIUCaTh IMOJyYEeHHBIN OTBET.

3a mpaBWIBHOE BBIIIOJHEHHUE JIIOOOTrO 3a/JaHus NEepBOM YacTH OOydyaromMics MOJIydaer
onuH Oamna. [IpaBuibHOE BBIMOJHEHHUE 33aJaHU BTOPOW YacTH OleHHBaeTcs 2 OauiamMu wim |
0aJuI0OM 32 YaCTUYHOE PELICHHE.

bannbl, noxy4yeHHbIE 32 BCE BBINOIHEHHBIE 331aHNS, CYMMHUPYIOTCSL.

IlIkana nepesoda 6annoe 6 ommemku no NAMUOANTLHOU cucmeme

Ommemka Yucno oannos,
Heo0x00umoe 0131 noJIy4eHus OMmMemKu

«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16
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3.1 Ipsimbie u naockocmu, KOOPOUHAMbBL U 6EKHLOPbL 8 RPOCHIPAHCHIGE

Oobpazosamenshbie pe3yibmamol, nooneHcaujue npogepke (I1emMeHmel):
JAP6 1, 1P6 9, IP6 11, APG 12, JIP6 13, /1P6 14.

OK 01, OK 03, OK 05, OK 07.

IIK 1.2.

A e

PR

21

TeopeTrnyeckne BONPOCHI:
Chopmymnupyiite Teopemy ITudaropa.
[TepeuncnuTe OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
[lepeuncnure criocoOb! 3aaHKs TIOCKOCTH.
[Mponomxure Teopemy: «Ecnum oaHa ©3  JABYX  MapalIeNbHBIX  MPSIMBIX
NEPIEeHIUKYIAPHA MIOCKOCTH, TO...».
IIponomxure Teopemy: «Ecnu Be mapauiebHbIE MNIOCKOCTH MEPECEKAIOTCS TPETHEM,
TO...».
Cdopmynupyiite onpenenenne IByrpaHHOTO yria.
Packpoiite moHSATHE «YTOJ MEXKIY MPSIMBIMU.
[Tepeuncnure B3anMHOE PacoOIOKEHHUE IBYX MPSIMBIX B POCTPAHCTBE
Kakwue npsiMmbie Ha3bIBalOTCA MapauiebHBIMU B IPOCTPaHCTBE?

. Kakue npsiMble Ha3bIBalOTCS CKPELIMBAIOIIMMUCS B IPOCTPAHCTBE?
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Kakwue npsiMbie Ha3bIBalOTCA NEPIEHIUKYJIIPHBIMY B IPOCTPAHCTBE?
Ilepeuncnure B3aMMHOE PACIIONIOKEHHUE IIPSIMOU U IUNIOCKOCTH B IIPOCTPAHCTBE.
PackpoiiTe MOHATHE «YTrOJl MEXKIY NMPSAMOU U MIIOCKOCTBIO».

Packpolite NoHATHE «IapaIIEIBHOCTD MPSAMON U INIOCKOCTH.

Packpolite NoHATHE «IEPIEHIUKYIAPHOCTD IPSIMON U TNIOCKOCTH.
Ilepeuncnure B3aMMHOE PACIIONIOKEHHUE JBYX IUIOCKOCTEH B IIPOCTPAHCTBE.
PackpoiiTe MOHATHE «YTrOJl MEXKIY MIIOCKOCTIMMU.

Packpoiite noHATHE «IapaIEIbHOCTD INIOCKOCTEN».

Packpoiite NoHATHE «IEPIEHANKYISIPHOCTD TNIOCKOCTEW.

Kak HaiiTu paccTosiHuE OT TOUKHU J0 IPSIMOM?

. Kak HaliTu paccTosHue MeXIy IPSIMbIMH?
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

Kak naiitu paccrosiHue Mex 1y MI0CKOCTAMU?

[Tponomxure onpenenenue: «llepneHauKymIsap — 310...».

[Iponomxure onpexnenenue: «HakioHHas — 3T0...)».

[Tponomxure onpenenenune: «IIpoekus HaKIOHHOU — 3TO...».
[Tepeuncnnre cBOMCTBA MAPAIIEIBHOIO IPOEKTUPOBAHUS.

W3 yero cocrout npsiMoyrosbHasi CHCTeMa KOOPAUHAT B IPOCTpaHCTBE?
Ecin Touka J€KUT B INIOCKOCTH Xy, Kakas KOOpAUHAaTa y Hee HyJieBas?
[IpuBeaute npuMep KOOPAMHAT TOUKU A, KOTOpast IEKUT HA OCHU Z.
PackpoiiTe moHITHE «BEKTOP.

Kaxue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU ?

Kakue BEKTOpBI Ha3bIBAIOTCS NEPIEHIUKYJIIPHBIMUA?

KonTpoabnHas padora
IlepBasi yacThL

Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuibHLLL Omeem U3 Yemovipex
npeoI0HCeHHbIX.

1.

(1 6amn) Pacmdpyiite kpaTkyto 3amnuck: a€ 5.

A) ToYKa a MPUHAJICKHUT TJIIOCKOCTH 3; b) Touka a nmpuHaIexKuT npsiMoit §; B) mpsmas a
MPUHAJJICKUT TUIOCKOCTH [3; ') mpsiMast a mepecekaeT IIOCKOCTh 5.
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2. (1 6amn) [psmeie AB u CJ] ckpemuBatorcs. Kakoe pacnonoxkenue umerot npsimeie AC
u B/1?

A) napannensHsle; b) nepnenaukynspusie; B) ckpemuarotces; ') nepecexarorcs.

3. (1 6amr) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) kommnHeapHbIe?

A) a, B; b) ¢, B; B) a, c; I') koJutmHeapHBIX BEKTOPOB HET.

4. (1 6amn) Jauwer toukm A(2,0,5), B(2,4,-2) C(-2,6,3). CepeauHoil Kakoro oTpe3Ka
sBisiercs Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Bropas yacrth

Ilpu eévinonnenuu 3a0anuii 5-10 3anuwiume x00 pewteHus u NOJYUEHHbLI ONEEN.

5. (2 6amna) Yepe3 koHubl oTpe3ka AB u ero cepenuny M mpoBeneHbI MapalijielibHbIC
IpsIMbIE, TIEpPECeKarole HEKOTOPYIO TIIOCKOCTh B Toukax A1, B u Mi. Haiinure aiuny otpeska
MM, ecniu oTpe3ok AB He nepecekaeT miIockocTh U ecinu AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) IIpsmeie AC, AB u A/l nonapuo nepneHaukyispubl. Haliqure otpezok C/I,
ecimn AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6amma) (2 Gamma) Jlamer Bektopsl a(-6,0,8) , B(-3,2,-6). Haiimute ckanspHOe
MIPOU3BE/ICHNE BEKTOPOB.

8. (2 6amma) Haueptutsh ky0 ABCZIA1B1C1 /1. [Toctpouts Touky KEAB, Touky MeIJI1C,
otpe3ok PEEA B C;.

9. (2 6anna) [Ipu Kakux 3HAYEHHUIX 71 BEKTOPLI a (4,1,2), B(1,2,n) nepneHuKyIapHbI?

10. (2 Oamma) Odopmure nuct Oymaru A4 BepPTHKAIBHBIMH, TOPHU30HTATHHBIMHU,
HAKJIOHHBIMH JIMHUSIMU, UCTIOJB3YS Pa3HbIC IIBETOBbIE OTTCHKHU.

3.2 Ocnoevlt mpuzonomempuu. Tpuzonomempuueckue Qhynkyuu
Oopa3zosamenvuvle pe3yibmamol, noodJjexcauiue nposepke (Iaemenmaot):
JIP6 1, J1P6 3, IPG 5, Z1P6 14.
OK 01, OK 02, OK 03.

TeopeTnyeckne BONPOCHI:

1. Uemy paBeH yroJs B OIMH paanan?

2. B kakux 4eTBepTsIX TPUTOHOMETPHUECKOTro Kpyra (DyHKIHS y=SinX MPUHUMAET
MOJIOKUTENbHbIE 3HAUECHUS?

3. B kakux 4eTBEpTAX TPUTOHOMETPUYECKOTO Kpyra QyHKIUS y= COSX MPUHUMAET
OTpULIATENIbHbIE 3HAUEHUs?

4. [Iponomxkure onpenenenne: «CUHYC OCTPOro yria — 3T0...».

5. [Iponomxute onpenenenne: «KOCHHYC OCTPOTO yriia — 3T0. .. ».

6. [Iponomxure onpenenenue: «TaHreHC OCTPOro yria — 3TO...».

7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.

8. Yemy paBHO TIpou3BeeHUE tgx*ctgx?

9. Yemy pasen sin(2x)? ChopmynupyiiTe MpaBUIIO BHIYUCICHHUS.

10. Yemy paBeH cos(2x)? ChopMynupyiTe IpaBUIO BHIYUCICHHUS.

1. [lepeuncnure TpuroHoMeTpudeckre YHKIHH, YKAKUTE UX TTEPUOJIBI.

12.  UYemy paBeH nepuosa GyHKIIUN y=cos(4x)?
13.  emy paBeH nepuo GyHKIIUU y=cos(X/4)?

14.  Omnpenenute 00nacTh 3HaYeHUs GyHKIUH y=3c0s(5X)?

15.  Tlepeuncnure criocoObl pelIeHUs TPUTOHOMETPUYECKIX YPABHEHUH.

16. PackpoiiTe anroput™m pemieHusi OJHOPOJHBIX TPUTOHOMETPUYECKUX YpPaBHEHMM
NEPBOIO MOPSAIKA.

17. PackpoiiTe anroput™m pemeHus OJHOPOJHBIX TPUTOHOMETPUYECKUX YpPaBHEHMM

BTOPOTO IMOpsJIKa.
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KoHnTpoabHasi padoTa
IlepBasi yacThb
Ilpu pewienuu 3adanun 1-4 3anuwiume npasuIbHLIL oOmeem U3 Yemovlpex
npeo10HCeHHbIX.

1. (1 6amr) B AABC COSC:%. Kaxkas u3 ctopoH siBnsiercs runorenys3oi AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6ann) Yriom kakoi yeTBepTH sABisgercs yroa o=410°?
A)L;B) II; B) III; T') IV.
3. (1 6amn) Kakue u3 QyHKIUI SIBISFOTCS] YETHBIMUA?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6ann) Iepuox pyHKIMH y=sinx?
A) n/2; B)2m; B)4m; ')

Bropast yacth
Ilpu evinoanenuu 3aoanuit 5-10 3anuwiume x00 peuieHus U NOJYUEHHLLIL OMEent.
. T T
5. (2 6amna) Beruucnure: sin 5 tcos-.

. V2 . V2
6. (2 6amna) Haiinure 3HaueHNE BhIpAKEHUS 4arccos? - 4arcsin(— ?)

7. (2 6amra) Halimure 3Ha4eHUE BBIpAKEHUS Ttg 137 tg 77°.

1 . .
8. (2 6amna) Pemurte ypaBHeHHE cOs X = > 3anummnTe HaUMEHBIINN TMOT0KUTETbHBIN
KOpEHb YPaBHEHHUSI.
9. PemmTe ypaBHeHue sin” X - 4 sin x + 3 =0.
10. IoctpoiiTe rpaduk TPUTOHOMETPUYECKON (PYHKINU y=2 SinX

3.3 IIpouszeoonasn u nepsoobpaznasn ynkyuu
Oobpa3zosamenvhbie pe3yibmamol, ROONEHCAuiue nposepke (I1eMeHmol):

JIP6 1, JIPG 4, JIPG 6, JIPG 14.
OK 01, OK 03, OK 06.

[IK 1.4.
TeopeTnueckne BONPOCHI:

1. [Iponomxutre onpexnenenue: «lIponzBogHas — 310...».

2. PackpoiiTe reoMeTpuyecKuii CMbICT TPOU3BOTHOM.

3. Packpoiite pusndeckuii CMbICT IPOU3BOTHOM.

4. [lepeuncnure nmpaBuiia BEIYUCICHUS POU3BOJIHBIX.

5. Uemy paBHA MPOU3BOJIHAS CTENICHHON (DYHKITUU?

6. Uemy paBHa NMpoOU3BOHAS POU3BEACHUS?

7. Uemy paBHaA ITPOU3BOJIHAS YACTHOTO?

8. Yemy paBHA MPOU3BOIHAS CIOKHON (DYHKITHH?

0. CdopmynupyiiTe npu3HaK BO3pacTaHUs (YHKIIHH.

10.  Cdopmynupyiite npu3HaK yObIBaHHUS (QyHKIIUH.

11.  CdopmynupyiiTe mpu3HaK TOUKH MaKCUMyMa (pyHKITUH.

12. ChopmynupyiiTe Tpu3HaK TOYKH MHHIMYMa (PYHKITHH.

13. CocraBbTe aJropuT™M peEIICHHUS 3a7a4 Ha HAXOXICHUS HAWOONBIIETO W
HAaUMEHBIIIETO 3HaUeHUs! QYHKIIMHN Ha OTpe3Ke?

14.  CocraBpTe aIrOpUTM HCCIEIOBAHUS W TMOCTPOeHHUS Tpaduka GYHKIHU C
MOMOIIBIO TPOU3BOTHOM.

15.  Ilpomomxure onpexnenenue: «PyHkius F(x) Ha3pIBaeTcs ...».

16. PackpoiiTe reoMeTpuYeCKui CMBICT ONIPEACICHHOTO HHTETpara.

17.  Ilpomomxwute onpenenenue: «KpuBOJIMHEHHAs TpaleUus — 3TO. .. ».
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18.  Cdopmymupyiire hpopmyny Hetorona-Jleitoauma.
19. B uem 3axmmrouaeTcst oOmuii BUI BCceX MEPBOOOPa3HBIX?
20.  Ilepeumncnure npaBuiia BEIYUCICHUS HHTEIPAJIOB.

KonrtpoJsabsHas pa6ora
IlepBas yacrTb
Ilpu pewenuu 3aoanuii 1-4 3anumwiume npasunbHLIL OmMeem U3 UeMblpex
npeoI0HCeHHbIX.

l. (1 6amn) Yemy paBHa npousBoaHas GyHKIUH y=2X>7
A) y'=5x; B) y'=6x; B) y'’=6;T) y'=6x>.
2. (1 6amm) [o xakoi U3 GOPMYI BEIUUCIIAETCS MPOU3BOJHAS YACTHOTO?
A) (wHv) =u'+v'; B) (uv) =u'vHuv’; B) (0) = ———; D(f(g(x)) = (g(x))*g (x).
3. (1 6amn) Pemure ypasuenue f'(x)=0, ecnu f(x)=3x° — 6x +4. BriOepuTe OTBET.
A)1;Bb)-1;B)4;T) -4.

4. (1 6amn) OO6muMii BUI BceX MepBOo0Opa3HbIX 1 f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I'') F(x)=-tgx+C.

Bropas yacth
Ilpu evinoanenuu 3aoanuit 5-10 3anuuiume xo00 peuieHus U NOJYUEHHLLIL OMaEent.
5. (2 Oamma) MarepuanpHas TOYKA JIBWXKETCS MPSMOJMHEHHO 1O  3aKOHY

x(t) = e i—10
4 (rme X — paccrosiHue OT TOYKM OTCYeTa B MeTpax, f— BpeMs B
CEeKYyHJaX, U3MEpPEHHOE C Hauaja JBWKeHUs). B kakoil MOMEHT BpeMeHH (B CEKyHIax) ee
CKOpOCTh ObLTa paBHA 5 M/C?
6. (2 6amra) Ha pucynke m3o0paxén rpaduk GyHKimu y = f(x) u KacaTelbHas K HEMY B

TOYKe ¢ abcruccoi xo. HaliguTe 3HaueHne mpou3BoAHOM PyHKIUH f(X) B TOUKE Xo.
YA

W

7. (2 6anna) Pemute HepaBeHCTBO: X2-16 <0
8. (2 Oamnma) Ha pucynke wuzoOpakeH rpaduk ¢yHkuum y=f(X), omnpenenéHHON Ha
untepBaie (—3; 11). Haiigute HaumensbInee 3Hauenne GyHKIMH f(x)Ha otpeske [2; 9,5].
‘A ‘ L v=1)

e
AN T

W7/ HAVAREHEEE

54
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9. (2 6amna) Ha pucynke n306pakén rpaduk nexoropoii ymxmn Y = J (x) (nBa my4a c

oOmieil HavanbHO# Toukoi). [lonb3ysck pHUCYHKOM, perancrnre £ (8) —F (6)> rz[eF (x) —

OJIHa U3 IEPBOOOPaA3HBIX QYHKIIUU f(x).

YA

—38

0

10. (2 Gamra) dupme «/[uzaitH+» BBAEIAIOT Y4YacTOK 3emMyH IUiomanpio 100 M-,

.
> o
\

7 8
2

[Ipemmarator yeThipe yuyacTka pa3HbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii yuactok
o100puT aupekTop pupmel «Ju3aitH+»», yUUTHIBasi, 4TO HEOOXOAUMO OYIET MOCTaBUTH 3a00p
10 NepuUMeTpy?

3.4 Mnozoepannuku u mena epauwieHus

Oopazosamenvuvlie pe3yibmamot, nooJjexcauiue nposepke (Iaemenmaot):
J1P6 1, ]1P6 6, IP6 9, Z1P6 10, IP6 11, JIP6 12, JIPG 14.
OK 01, OK 03, OK 05, OK 06, OK 7.

K 1.1, TIK 1.2.
Teopernyeckue BONPOCHI:

1. [Iponomxure onpenenenne: «MHOTOIpaHHUK — 3TO. .. )».

2. [Iponomxure onpexnenenue: «llpusma — 370...».

3. [Iponomxkure onpenenenue: «lIpaMoyronbHbIi napamieaenumnes — 310. .. ».

4. [Iponomxute onpenenenne: «Kyo —a310...».

5. [Iponomkure onpenenenue: «llupamuna — 31o...».

6. CdhopmynupyiiTe CBOWCTBO O MPOTUBOJIESKAIINX IPAHSAX MapajuIeIenune/a.

7. ChopmynupyiiTe CBONCTBO O THAaroOHAISAX Mapauieenunea.

8. CdopmynupyiiTe CBOHCTBO O TMATOHATN M JIUHEHHBIX pa3zMepax MpsiMOYTOIHHOTO
napajuieienunesa.

9. Kaxas npusma Ha3biBaeTcs IpsiMOi?

10. Kaxkas nmpusma Ha3bpIBaeTCs MPaBUIbHONU?

1. Packpolite noHATHE «IIpaBUIIbHAS TUPAMULAY.

12. Yro Takoe anmodeMa mpaBUILHON TUPAMUIBI?

13. B ueM omimuuMe NOJHOM NOBEPXHOCTH MPU3MBI OT IIOJHOM IOBEPXHOCTH
MUPAMUIBI?

14.  Cdopmynupyiite TeopeMy O BBIUHCICHHH OOKOBOH TOBEPXHOCTH MPSMOM
MIPU3MBL.

15. Cdopmynupyiite TeopeMy O BBIYHUCICHHH OOKOBOW TOBEPXHOCTH MPABUILHOM
MUpPaMUJBL.

16. HazoBute mnpenmersl U3 Bameil NpoQpecCHOHATBHON JEATENbHOCTH, KOTOpBIE
UMEIOT (POPMBbI MHOTOTPaHHUKOB.

17. IIponomxute onpenenenne: «{unuuap —370...».

18. [Iponomxkure onpenenenne: «KoHyc —310...».

19.  Ilpomomxure onpeaeneHue: «Y CEUEHHbIN KOHYC — 3TO...)».

20. [Iponomxkure onpenenenue: «lllap —310...».

21. Uro siBiIsieTCsl BBICOTOM yCEUEHHOT0 KOHYyca?

22.  Yro gBisieTCS OCEBBIM CEUEHHUEM LIMJIMH]pa, KOHYCa, YCEUEHHOIr0 KOHYyca, mapa?

23. [epeuncnute enMHUIBI K3MEPEHUS TJIOIAH, 00BEMA.
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24.  Yemy paBHO OTHOIICHHWE IUIOMIAZCH MOBEPXHOCTEH TOJAOOHBIX (UTYp B
MPOCTpaHCTBE?

25.  Yemy paBHO OTHOIIIEHHE 00HEMOB TIOIOOHBIX (DUTYpP B IIPOCTPAHCTBE?

26. HazoBuTte npeamMeTs! u3 Bamiei mpodecCHoHATbHON AeSTENHbHOCTH, KOTOPHIS
UMEIOT (POPMBI TN BpaICHHS.

KoHntpoabHasi padoTa
IlepBasi yacThb
Ilpu pewenuu 3ad0anuini 1-4 3anumwiume npPasuIbHLIL OmMeem U3 Yemulpex
npeo10HCeHHbIX.

l. (1 6amn) B kakux equHUIIaX U3MepseTCcsl 00beM MHOTOTpaHHUKa?
A) B Mmerpax; b) B kyOmdeckux metpax; B) B kBampaTHeIXx MeTpax; I') B JBYrpaHHBIX
rpagycax.

2. (1 6ann) [1nomans MoNIHOM MOBEPXHOCTH MPU3MBI BEIUUCIIAETCS 110 (popmyIie:

A) S=S060k + 2 Socu.; B) S60k =Pocu™H; B) S = B60ok + S Socn; I') S60k =2Pocs™H.

3. (1 6amr) Yrto sBAsSETCS OCEBBIM CEYCHHEM KOHYyCa?

A) paBHOOeIpeHHBIN TpeYroiabHUK; b) paBHOOenpeHHas Tpanenus; B) npsamoyronsauk; )
IPSAMOYTOJIbHAs TPalelus.

4. (1 6amn) Kakas ¢urypa moxydaercsi mpu BpaIlIEHUH TPSMOYTOJIBHOTO TPEYroJbHUKA
BOKPYT OJTHOT'O U3 CBOUX KAaTeTOB?

A) xonyc; b) yceuennslit konyc; B) nupamuja; I') yceuenHnast nupamuja.

Bropas yactb
Ilpu svinoanenuu 3aoanuit 5-10 3anumiume xo00 peuieHus u NOJYUEHHLLIL OMEent.
5. (2 6amna) PeOpo ocHOBaHMS MPaBWILHOW TPEYTOJNbHOW mHpamuibel 3 M, anodema 6M.
Haiinure miomaas 60KOBOW MOBEPXHOCTH MUPAMHU/IBI.
6. (2 6ayna) /IBe cTOpoHBI MapajuieiorpaMMa OTHOCSTCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiimute OOJIBIIYIO CTOPOHY MapajuiesiorpaMma.

a4

7. (2 6amna) TIpsSMOYTrOJIBHUK CO CTOPOHAMHU 8 CM M 3 CM BpamiaeTcss BOKPYr OobImeit
cTopoHbl. Haiinure o0beM, mitomiaan 00KOBOM M IMOJTHOM MOBEPXHOCTEH MOJYyUYEHHOTO Tea.

8. (2 Oamna) Haiigute 00BEM MHOrOrpaHHUKa, H300paKEHHOTO Ha pPHCYHKE (Bce
JIBYTPaHHBIC YTJIbI IPSIMBIE).

9. (2 6amma) Knuenty HeoOxoauMo, 4TOOBI B KOMHATE 00S3aTEIbHO MPUCYTCTBOBAIH
00BEMHBIC DJIEMEHTHI JeKOopa MUIWHApUYecKoi ¢opmel. [locTpouts w3 Oymaru Mojenb
muwMHIpa. Pa3smepsl 11 MOCTpoeHHUst BbIOpaTh CaMOCTOATEIBHO, C YYETOM TOTO, 4YTO
COOTHOIIEHHUE PaJInyca K BHICOTE JIOJDKHO OBITH 1:2.

10. (2 Gamra) PaccunTaTh KOJWUYECTBO 2-X KHJIOTPAMMOBBIX OaHOK KPAacKH HYXHO
KYIHUTb JUIs OKPAaIIMBAHMS IIMIHHIPUYECKOTO CBOJA mojiBana. Pacxox kpacku 100 r ma 1 M2
Cuurarp n=3.
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3.5 Cmenennas, nokazamenvnasn u jozapugmuueckas Yynkuyuu

Oopa3zosamenvuvie pe3yibmamot, noodJjexcauiue nposepke (Iaemenmaot):
JAP6 1, J1P6 2, IP6 3, Z1P6 4, /1P6 6, JIPG 14.
OK 01, OK 02, OK 03, OK 06.

TeopeTnyeckue BONPOCHI:

1. ChopmynupyiiTe onpeeneHne CTeneHHONW (yHKITUH.

2. [Tepeuncnure cBOWCTBA CTEIEHHOW (PYHKITUN

3. ChopmynupyiiTe onpeeneHne moka3areIbHon (yHKITUH.

4. [Tepeuncnure cBOWCTBA MOKA3aTeIbHON ()YHKIIMH

5. Chopmynupyiite onpenencHue JjorapuGMuaeckoit GyHKITHH.

6. [Tepeuncnure cBolicTBa TorapuPMUIECKO (YHKITHH.

7. [Iponomxkute onpenenenue: «Jlorapudm — 3T0...».

8. Yemy paBeH gorapudM MpoOU3BEICHHS?

9. Yemy paBeH jorapugpm 4acTHOTo?

10.  IlpuBenute mpumMepsl JorapuMHUUECKOil cvpaid B MPUPOJE U B OKPYKAIOIIEM
MHUpE.

11.  Ha 4yro HeoOxomuMo oOpaTUTh BHUMaHHE NPU PEUICHHH HPPAIOHATHHOTO
ypaBHEHUS YETHOU CTeTIeHU?

12. UeMy paBeH KOpEeHb YETHOM CTENEHU U3 OTpuliaTesbHoro yucna? [Ipuseaure
npuMep.

13. UeMy paBeH KOpEHb HEYETHOM CTENEHM W3 OoTpularenbHoro uucia? [lpuBenute
npuMep.

14.  Ha 4ro crour oOpaTuTh BHUMaHHE TNPU pEHICHUU JIOTAPUPMUUYECKHX U
UPPAIMOHATILHBIX, IPOOHO-PAIIOHATHHBIX YPABHCHHI U HEPABCHCTB?

15. B uem 3akmmrouaeTcs rpadudeckuii crnoco0 pemnieHus ypaBHCHHH.

KonTpoJbsHas padora
IlepBas yacthb
Ilpu pewenuu 3ad0anuit 1-4 3anuwiume npasunbHBLLL OMEeM U3 UemMbIpex
nPeONoHCeHHDIX.

1. (1 6amT) Mexny KakuMu ABYMSI HATYPaTbHBIMH YHCIAMH HAXOXUTCS 9rcio V19?2
A)19u20;b)2u3;B)18u19;T") 3 u 4.
2. (1 6amn) Ha pucynke muzobpaxén rpaduk ¢pynknuu Buna f(x)=a*. Haiigute 3HaueHme
f2).
YA

5 B

f(x)=a’

ol 1. x
A) 25.;Bb) 5; B) 32; I') HeT BepHOTO OTBETA.
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3. (1 6amr) Kakas u3 ¢yHKIUI BO3paCTAIOT HA BCEH 00JIACTH OIpeIeTICHIS?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; I') f(x)=log1 x.
2

4. (1 6amn) Ykaxkute obnacts onpenenenus pyukiuu f(x) = Ig ZXXJ::

A) (-7; 1,5); B) (-o0; -1,5), (7; +0).; B) (-1,5; 7); I) (-00; -7), (1,5; +o0).

Bropas yactb
Ilpu ¢vinonnenuu 3a0anuii 5-10 3anuwiume x00 pewteHus u nOYUEHHbLI OMEEm.

8 10 . 118
5. (2 6anna) HaiinuTe 3HaueHHe BbIpa)KEHUS 47117 44%
6. (2 6anna) CKONBKO IEbIX PEIIEHHI MeeT HepaBeHCTBo 1 <71<49?

7. (2 6anna) Haiimure KOpeHb ypaBHEHHS logs(4+x) =2.
8. (2 6amma)) PaccrossHue oT HaOmrOAaTeNsI, HaXOASAIIEroCs Ha HEOOoJbIION BbicoTe h
KAJIOMETPOB HaJ 3eMJIEH, 0 HaOII0JaeMOil MM JIMHUU TOPH30HTA BBIYHUCISIETCS 1O (GopMyIie

= V2R .
! h, rae R=6400 kM — pamuyc 3emun. C Kakod BBICOTBI TOPU30HT BHUACH Ha
paccrosanu 48 kunomeTpoB? OTBET BbIPA3UTE B KUJIOMETPax.
9. (2 6amma) B xozme pacraga pagrMoOaKTUBHOIO H30TOIMA €r0 Macca yMEHbBIIAeTCs 0

m(t) =mg-27"/7T,
3aKOHY I7ie mo— HavallbHas Macca M30ToNa, { — BPeMs, MPOLIeaee OT
Ha4yaJbHOrO MOMEHTa, I — mnepuoj mnoijiypacnajga. B HayanbHbII MOMEHT BpPEMEHHM Macca
nzotomna 184 mr. Ilepnoa ero monypacnanaa coctapisier 7 MuH. Haiigure, yepe3 CKOJIbKO MUHYT
Macca u3orona Oyzer paBHa 23 Mr.
10. (2 6anna) Haiigute 3HaueHue BoipaxkeHUs1 logg 108 + logg 2

3.6 Dnemenmul meopuu eepoasmuocmeit U MamemMamuyeckoll CMamucmuKu

Oobpa3zosamenvhble pe3yibmamol, ROONEHCAuiue nposepke (I1eMeHmbl):
J1P6 7, ]1P6 8, JIPG 14.
OK 01, OK 03, OK 04, OK 05.

[IK 1.4.
Teopernyeckne BONPOCHI:

1. [Iponomxute onpenenenue: «CiydaitHoe coobiTHE — 3TO...». [IpuBeauTe npumep.

2. [TpuBenuTe mpuMep TOCTOBEPHOTO COOBITHSI.

3. [IpuBenute mpumMep HEBO3MOKHOTO COOBITHS.

4. [Tponomxkute onpenenenue: «BeposTHOCTH CIIy4aifHOTO COOBITHS — 3TO. .. )».

5. ChopmynupyiiTe MpaBUIIO HAXOXKICHUS CIIOKCHHS BEPOSITHOCTEH.

6. ChopmynupyiTe TpaBUIO YMHOKEHHS BEPOSITHOCTEH.

7. Kak naiiT cpennee apudMeTnaeckoe YucIoBoro psaa?

8. Kak HaiiTu Meinany 4uciioBoro psiga?

9. Kak Beruucnsiercs pazmax 4yucioBoro psjaa?

10. Jlnst 9ero Hy)HBI Trarpammsl, rpadguku? [lepeuncinure BUABI quarpaMm.

1. [IpuBenuTe npuUMepbl TPOSBICHUS 3aKOHA OONBIIMX 4YHCET B MPUPOIHBIX
SIBJICHUSIX.

12.  TIpuBenute mpuMepHl MPOSBICHUS 3aKOHA OOJBIINX YHCET B OOIIECTBEHHBIX
SIBJICHUSIX.

13.  Yro m3yvaer ctaTUCTHUKA?

14. [Iponomkure onpenenenue: «CodeTaHue — 3TO. .. ».

15.  IIpomomxwute onpenenenue: «Pa3Memenue — 310...».

16. IIponomxkure onpenenenue: «llepecTaHOBKU — 3TO...».
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KonrtpoJsbHas pabora
IlepBas yacThb

Ilpu pewenuu 3adanuii 1-4 3anuwiume npasunbHLLL Omeem U3 Yemovipex
npeo1oIHceHHbIX

l. (1 6amm) Kakux coObITHI HE OBIBaE€T B TEOPUHU BEPOSITHOCTEH?

A) cnyuaiinbie; b) Hecnmydaitabie; B) noctoBepHsbie; [') HEBO3MOXKHBIE.

2. (1 6amr) CobbiTHE, KOTOPOE TIPHU BBHIMOJIHEHUU OIPEIACICHHOW COBOKYMTHOCTH YCJIOBHIA,
00s3aTeNbHO MMPOU3OUIET - ITO:

A) cnyuaitnoe; b) Hecnyuaitnoe; B) nocroBepHoe; [') HeBO3MOXKHOE.

3. (1 OGamn) BeposTHOCTH CcIy4yaHOTO COOBITHS €CTh HEOTPHUIATENFHOE YHCIIO,
3aKJIFOYCHHOE MEXK]Ty YHCIIaMH:

A)Oul; b)Ou100; B) -1 u 1;T) -100 u 100.

4. (1 6ann) I'pynnupoBka — 3T0. ..

A) ymopsgoueHHWEe eIWHHUIl COBOKYNMHOCTH MO TpHu3HaKy; b) pasOueHue enauHuIl
COBOKYITHOCTH Ha TPYMIIBI MO MpHU3HaKY; B) 0000menne ennHUYHBIX (akToB; ') 06o0meHune
€AMHUYHBIX TPU3HAKOB.

Bropas yactb

Ilpu evinoanenuu 3aoanuit 5-10 3anumiume x00 peuieHus U NOJYUEHHLLIL OMEent.

5. (2 6amma) B oduce au3aitHEpCKOTO areHTCTBA HAXOMITCS 8 IMOCETHTENEH KEHCKOTO
nosa u 2 Myxckoro. OnpeaenuTs BEpOATHOCTh TOTO, YTO MEPBBIM K KOHCYJIBTAHTY OOpaTUTCS
MYKYHHA.

6. (2 6amma) Ha xondepennuo npuexanu 2 yaeHslx u3 ['epmanun, 3 u3 Cepbuu u 7 u3
[Beiinapun. Kaxxaplii ¥3 HUX JenaeT Ha KoH(pepeHIMH ofauH Aokman. [Topsmgok IoKiamoB
ompezensercss xepeObEBkoi. HaiimuTe BEpOATHOCTH TOTO, YTO MATHIM OKaXeTcs JTOKJIal
yueHoro u3 Cepoun.

7. (2 6anna) Mama, Tumyp, uana, Kocts 1 AHTOH OpOoCHiIH XpeOuii — KOMY JTOCTaHETCS
MPOEKT 1Mo oOpMIICHHUIO cBajleOHOTrO 3aya. Haliiure BEpOSITHOCTh TOTO, YTO MPOEKT TOYHO HE
OyZeT BBIOIHATH AHTOH.

8. (2 6amna) B smuke Tpu KpacHBIX U TP CHHUX (uiomactepa. diomacTepsl BHITACKUBAIOT
no odyepeAu B cCiy4ailHOM mopsake. KakoBa BepOSTHOCTH TOTO, YTO TMEPBBIM pa3 CHUHUHN
¢doMacTep MOSIBUTCS TPETHUM TI0 CUETY?

9. (2 6amna) Jau psan uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiinute Moy psiaa
U cpeqHee apudMeTHIecKoe psijia.

10. (2 6amna) IIpu aHanmu3e IEHOBBIX MPEANOYTCHUH KIMEHTOB JU3aWHEPCKOTO areHTCTBA
MOJTy4eHBbl JaHHBIE, MPEJICTABICHHBIE B TaOJMIe: JONS KIMEHTOB, MPHOOPETAIOIINX
JM3alHEPCKUE YCIYTM OJUHAKOBOIO HA3HAYEHUS, HO pa3IMuHOM 1ieHbl. HailTu Moy ciaydaitHoi
BEITMYUHBI. X — IIEHBI PO/IABAEMBIX YCIIYT.

Xi 3500 4500 5500 | 6500 | 7500 | 8500
pi 1/20 3/20 3/20 8/20 | 4/20 1/20

MDOH/ OLICHOYHBIX CPECTB AJIf Py0e:KHOIr0 KOHTPOJIs (mo uroram 3.1 — 3.3)

Oopa3zosamenvuvie pe3yibmamol, noodJjexcauiue nposepke (Iaemenmaot):
JP6 1, JIP6 3, IP6 4, [1P6 5, /1P6 6, JIP6 9, ZIP6 11, IP6 12, JIPG 13, JIPG 14.
OK 01, OK 02, OK 03, OK 05, OK 06.
K 1.2, TIK 1.4.

IlepBas yacthb
Ilpu pewenuu 3a0anuit 1-4 3anumwiume npaGUNbHBLLIL OMEemM U3 UemMblpex
nPEON0HCEHHDIX.
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1. lanel Touku A(2,0,5), B(-2,6,3). Kakue xoopauHaThl UMeeT cepeanHa oTpe3ka AB —
Touka M?
A) M(0, 3, 4); b) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. (1 6amn) IIpsmeie AB u CJ] napannenpabie. Kakoe pacmonoxkenne uMeroT npsimbie AC
u BJ1?

A) nmapannensHsle; b) neprnenaukynspuasie; B) ckpemuaroTces; ) mepecexarorcs.

3. (1 6amn) Kakue u3 GyHKIU SIBISTFOTCS] YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amn) Ha pucynke u3obpaxkeHn rpaduk nmpousBogHor Gpyakmmu y=f(x). [Ipu xakom
3HAYCHUH X (DYHKIIMS TPUHUMAET CBOE€ HanOOJIbIee 3HAUCHUE Ha oTpe3ke [-4; -2] ?

YA

y=["(x)

=Y

o 1

A)0,5; B) -4; B)-5;T) 1.

Bropas yactb

Ilpu svinoanenuu 3aoanuit 5-10 3anuwiume x00 peuieHus U NOJYUEHHLLIL OMEent.

5. (2 6anna) Yepe3 koHubl oTpe3ka AB u ero cepenuny M mpoBeneHbl NapaijiefibHbIe
NpsIMbIE, TIEPECEKAIOIINE HEKOTOPYIO MIIOCKOCTh B Toukax Ai, B1 u Mi. Haiinute quny otpeska
MM, ecu oTpe3ok AB He nepecekaeT miuockocTsb U eciii AA1=6 cMm, BB1=4 cm.

6. (2 6amra) lansr Touku A(6,7,8) , B(8,2,6). Haiinure nimuay BekTopa AB.

V[

7. (2 6ama) Haitaure gt 1) ecum g =0,5.

8. (2 6annma) MaTepuanbHas TOYKa JBIIKETCS MPSMOIHMHEHO MO 3akoHy X(t)=t>-13t+23
(rae x — paccTosiHME OT TOYKH OTCUETa B METPaX,  — BpeMs B CEKyHAaX, U3MEPEHHOE ¢ Havaja
JIBIDKEHUs ). B kakoii MOMEHT BpeMeHH (B CEKYH/IaX) €€ CKOpOCTh Obliia paBHa 3 mM/c?

9. (2 6amna) ana ¢ynkims f(x)= 3x*+1. Uemy pasua F(1)?

10. (2 Oamnma) Pemmre ypaBHeHue cosx=1. B oTBeT 3anmumuTe HAWMEHBIIUNA
HEOTPULIATEIIbHBINA KOPEHb.

3. KOHTPOJIBHO-OIIEHO‘{HI)IG MaTepuaJibl 1J HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

Ha BpIoNIHEHWE NHCHBMEHHON SK3aMEHAIIMOHHOW pPabOThl MO MareMaTuke maercss 4
acTpoHOMHYecKHX 4aca (240 MUHYT).

DK3aMeHaIMOHHAs paboTa COCTOUT UX 2-X YacTel: 00s3aTeIbHON U JOMOIHUTEITBHOM.

OOs3aTenbHasl 4YacTh COACPKUT 3a/laHds MHHHMAJIBHOTO 00s3aTeNbHOTO  YPOBHS,
JOTIOJTHUTEIbHASL YacTh — 00Jiee CI0XKHBIE 3aJaHusl.

[Tpu BbIMONMHEHUN 331aHUN 00s3aTeNbHON YacTu TpeOyeTcs MPeiCTaBUTh X0/ PEHIeHUs U
yKa3aTh MOJIYYCHHBIM OTBET. 3a MPaBWIbHOE BHIMIOJIHEHHE JIF0OOT0 3a/laHusl U3 00s3aTeIbHOM
yactu oOydaromuiics noinydaete oauH Oamn. [Ipu BhIMONHEHWH 3a7aHUs U3 JTOTOJHUTEIHHON
YaCTU HEOOXOIUMO MOJPOOHO OMHUCATh XOJ pelIeHUsl U JaTh OTBET. [IpaBUiIbHOE BBITTOJTHEHUE
3aaHUIl TOIIOJIHUTEJILHOM YacTh OLIEHMBAeTcsa 3 OawramMu wiy 1-2 OajulaMH 3a 4YaCTHYHOE
pelieHue.

bambl, mony4eHHbIe 32 BCE BBIIIOJIHEHHBIE 3a/1aHUs, CYMMHUPYIOTCA.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOGANTLHOU cucmeme
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Ommemka Yucno 6annos,
Heo0Xo0umoe 011 nOJIy4eHUss OmmemKu

«3» (y008.) 6-9
«4» (xopowio) 10-14
(He MeHee 00H020 3a0aHUs U3 OONOIHUMENbHOU YaACmiL)
«5» (omauuno) bonee 14

(He menee 08yX 3a0anull U3 OONOIHUMENbHOU YaACmu)

Oopa3zosamenvuvle pe3yibmamot, nooJjexcauiue nposepke (Iaemenmaot):
JAP6 1, PG 2, PG 3, AP6 4, AP6 5, APG 6, IPG 7, APG 8, AP6 9, IPG 10, /IP6 11, IPG
12, JIP6 13, JIPG 14.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
K 1.2, TIK 1.4.

DK3amenauyuoHHble 3a0aHUA RO MAMEMAmUKe
Oos3aTebHAA YACTD
IIpu BoInoIHeHnM 3aganni 1-12 3anuimuTe X0 pelieHus 1 MoJyYeHHbIH OTBeT.
1. (1 6ann) Beraucnure: 2sin(n/6)+2cos(n/3)
2. (I o6ann) Ha pucyHke >KUPHBIMU

u

mn oo

TOYKAaMH II0OKA3dHO CYTOYHOC KOJUYCCTBO OCAOKOB,

BhITIJaBIIMX B Dnucte ¢ 7 no 18 nexadbps 2001 rona.

=)
1|
L

ITo TOPU3OHTAJIM YKA3bIBAOTCA 4YHUCIIa MECAla, II0

BCPTUKATIM — KOJIMYECTBO OCAJKOB, BBIIIABIINX B

o
r—|
|
[l

COOTBGTCTBYIOH_II/Iﬁ AC€Hb, B MHIUIMMCTpPAX. I[J'ISI

=]
|t
"

HAarJISIIHOCTH KUPHBIE TOUKHA HA PUCYHKE COCIMHEHBI . | !

o

PO R R R R W B
R
==
|t

—

nuHueit. OnpenenuTe MO PUCYHKY, CKOJBKO JTHEH

BBINAANIO0 OOJIee 2 MHJTUMETPOB OCAIKOB? TR e e s e s e

3. (1 6ann) CTOUMOCTB yCIyT YacTHOTO Tu3aiiHepa Bo3pocia Ha 10%. OnpenenuTs,
CKOJIbKO CTOWJIM YCIIYTH JAM3aiiHepa J0 MOJA0POKaHUs, €cliv nociie kineHT 3amtatimi 55000py6?
4. (I 6ann) Ha Tapenke 16 mupoxkoB: 7 ¢ pb10oi, 5 ¢ BapeHbeM U 4 ¢ BuiHen. KOs

HayraJ BBIOMpaeT OJIMH MUPOXKOK. HaiiinTe BEpOATHOCT TOTO, YTO OH OKAXKETCS C BUIITHEH.

5. (1 6ann) Haiinure 3HaueHune BeipaxkeHus logr2 + logz 32
6. (1 6ann) Halimure KOpeHb ypaBHEHUS 7-6x=7.
7. (I 6ann) Pemmte HepaBeHCTBO 2 > 64. B OTBeT 3amMIIMTEe HaMMEHBIIEe
TIOJIOKHUTEITBHOE YUCIIO.
e 4
8. (1 6ann) Haiinue KOpeHb YpaBHEHUS Lo .
9. (1 6ann) Haiinute npon3BoAHyI0 PyHKINHU B ToUke X=0: y = %x“ —6x> +7x-1
10. (1 6ann) Kactprons, odpopMiieHHas 0 MHAWNBUIAYAILHOMY 3aKa3y, UMeeT (opMy

uunuHApa. Beicota kactpronu 35 oM, auamerp ocHoBanus 20 cM. PaccuuTaiiTe BMECTUMOCTH
JAaHHOW TIOCY/IBI, ICJICHHYIO Ha TT.
11. (1 6ann) Haitogure mutomanb GUrypsl, H300pakKeHHOW Ha PUCYHKE

\
\
\

\
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12. (I 6ann) Teno neuxercs mo 3akoHy S(t)=3t>+5t (M) Haiitu ckopocTh Tena uepes

lc mocne Hauana JBUKEHUS.
JonoJHuTeIbHAS YACTh

Ilpu svinoanenuu 3aoanuit 13-16 3anuuwiume x00 peuwieHus u nOJIY4eHHbLIL OMEem

13. (3 6anna) BeraucnuTe miaomaab y4acTKa CTOJIa, OTBEAEHHOIO /ISl IPE3eHTaluu paboT
nusaitnepa Bacunus, mepuMeTp KOTOPOro OrpaHMYUBAIOT TMHUU y=X>-2X-2 U

y=-x’*+2. Bemonnute ueprex. OTBET JaiiTe B KBAJPATHBIX METPaX.

14. (3 6anna) Pemmre ypaBHeHHe sin’x - 2sinx=0. B oTBeT 3amMIIMTEe KOTMYECTBO
pelIeHni, TpUHAUIekKAIINUX TPOMEXYTKY [0; 47T.]

15. (3 6anra) Haligute o0beM MHOTOTpaHHUKA, W300pa)XEHHOTO Ha pHUCYHKE (Bce
ZIBYTPAHHbIE YTJIbI psIMBIE).

2

1

[

2
16. (3 6anna) 3aka3 Ha 126 OTKPBHITOK MEPBBIN JU3aifHEP BBIMOJHSIET Ha 5 4acoB ObICTpee,
yeM BTOpOH. CKOJIBKO OTKPBITOK 3@ Yac M3rOTaBIMBACT MEPBBIM JU3aliHEpP, €CIIM U3BECTHO, YTO

OH 34 9aC MOKCT IMPUI'OTOBHUTH Ha 5 OTKPBITOK Oouble BTOpOFO?
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