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1 HOACHUTEJIBHAS 3AIIMCKA

1.1 Heas aucuumiunel: M3ydeHre MaTeMaTHKH HAMpPaBICHO HA JOCTHXKEHHUE CIIETYFOIINX
neJie:.

- (opmupoBaHHE TpeICTaBICHU 00 HAEIX M METoJaX MaTeMaTHKH; O MaTeMaTHKe Kak
YHUBEPCAIBHOM SI3bIKE HayKH, CPEJACTBE MOJICTTUPOBAHUS SBJICHUN U MTPOIIECCOB;

- OBIIAQJICHHWE S3BIKOM MAaTEMATUKH B YCTHOW M TMHCBMEHHOH (hopMe, MaTeMaTHYCCKHUMH
3HAHUSAMU U YMEHUSIMH, HEOOXOIUMBIMU ISl U3YUYCHUS MTKOJIBHBIX €CTEeCTBEHHOHAYYHBIX JTUCIIUTLINH,
MPOJIOIHKEHHSI 00pa30BaHUs M OCBOCHHS H30paHHOW CIEIUAIbHOCTH Ha COBPEMEHHOM YPOBHE;

- pa3BHUTHE JIOTHYECKOTO MBIIUICHHS, QJITOPUTMHYECKOW KYJIbTYpPbI, IPOCTPAHCTBEHHOI'O
BOOOPaKEHUS, MATEMATHYECKOTO MBIIIJICHHSI U UHTYUIIUU, TBOPUYECKUX CIIOCOOHOCTEH, HEOOXOIUMBIX
JUTSL TIPOJIOJDKEHUsT 00pa30BaHMS M JIJISl CAMOCTOSATEILHOMN JIESITEIIbBHOCTH B 00JJACTH MaTEMaTUKH U €€
npUIokKeHn# B Oynymieil mpodeccHoHabHON AEATENbHOCTH;

- BOCIIMTAaHHE CPEJCTBAMU MAaTEMAaTUKH KYJIbTYPhl JUYHOCTH Yepe3 3HAKOMCTBO C MCTOpUEH
Pa3BUTHUSI MATEMATHUKH, SBOJIFOIIMEN MATEMATUUYECKUX UICH; TOHUMAHUS 3HAYMMOCTH MAaTEMATUKH JJIs
Hay4YHO-TEXHUYECKOTO Iporpecca.

1.2 Mecto aucuunjunnsl B cTpykrype OOII:
Yyeonas gucrmmmHa  COO.01.03  Maremarnka  siBiaseTcs  NpoUIbHOW — JUCHUIUTMHOW
obmeobpazoBarenbHoir  moarotoBku  [IIICC3  mo  crneumansHoctu  44.02.03  Ileparormka
JAONOJIHUTEILHOr0 o0pa3oBanusi (B 00J1acTH H300Pa3UTEIbLHOM AeSITEJIbHOCTH M IeKOPATHBHO-
NPHUKJIAJTHOI0 HCKYCCTBA).

1.3 llnanupyemble pe3yJibTaThbl 0CBOEHNSI 00Pa30BaTeIbHON NPOrpaMMbI:

JIMcIMIIMHA HallpaBjiIeHa HAa JOCTHIXKCHHUE:
JIUYHOCNIHBIX pe3yibnmamoes.

- Cq)OpMHpOBaHHOCTB HpC,Z[CTaBJ'IeHI/Iﬁ 0 MAaTCMAaTHUKC KaK YHUBCPCAJIBHOM A3BIKC HAYKH,
CpCACTBC MOJACIIMPOBAHUSA SIBJICHUI B IMpOLECCOB, UACAX U METOAAX MATCMATHUKH,

— [IOHMMAaHHE€  3HAYMMOCTM  MAaTeMaTUKU i  HAy4YHO-TEXHUYECKOIO  IIporpecca,
c(OpMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K 4acTH OOIIeYeOBEYeCKOM KYJbTypbl 4epes
3HAKOMCTBO C UCTOPUEH Pa3BUTUAMATEMATUKH, DBOJIOLMEN MATEMAaTUYECKUX UAEH,

— pa3BHUTHE JIOTUYECKOTO MBIIUICHHUS, TIPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, aJrOPUTMHUECKON
KyJbTYpbl, KpUTUYHOCTH MBILIUIEHUS HAa YPOBHE, HEOOXOIMMOM JuIsl Oyayuiell mpodeccuoHanbHOM
NeSITebHOCTH, AJIS POJIOJDKEHUS 00pa30BaHUAN caMOOOpa30BaHMs,

— OBJIaJICHHE MAaTEeMAaTUYECKUMHU 3HAHHMSIMH U YMEHHSIMH, HEOOXOIUMBIMU

B TIOBCEIHEBHOW JKW3HHU, I OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAYUYHBIX AUCHUIUIMH U
JTUCIUTIIMH TTPO(ECCHOHANBHOTO IMKIIA, JJIS MOJTy4YeHUs 0Opa3oBaHUsI B 00JIACTAX, HE TPEOYIOIINX
yriyOJeHHON MaTeMaTHYecKol MOArOTOBKH,

— TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMIO, B TOM 4YHCJIE CcaMOOOpa3OBaHHIO, Ha
IPOTSKEHUH BCEH KU3HHU,

— CO3HATEJIbHOE OTHOUIEHHE K HENpPEpPhIBHOMY OOpa30BaHMIO KaK YCIOBHIO YCIEIIHON
npodecCHOHANBHOM U O0IIIECTBEHHOH IeATeIhbHOCTH,

— TOTOBHOCTh W  CIOCOOHOCTh K CAMOCTOATEIBHOM TBOPYECKOM U  OTBETCTBEHHOM
JESTEIHOCTH,

— TOTOBHOCTh K  KOJUIGKTMBHOM  pa0oTe, COTPyIHHUYECTBY CO CBEpCTHHKaMU B
00pa3oBaTeNbHON, OOIECTBEHHO IMOJIE3HOM, yueOHO-NCCIe0BATEIbCKOM, TPOSKTHON U JAPYTHX BHIAX
JeSITeNIbHOCTH,

— OTHOIICHHE K MPO(PECCHOHAIBHON NEATEIHHOCTH KaK BO3MOXXHOCTH YYacTHs B PEIICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIILHBIX MTPo0JIeM;

MemanpeomMemHubvlx pe3yibmamos:

— YMEHHUSI CaMOCTOSITEIbHO ONpeNeNsiTh eI JIeATeIbHOCTH U  COCTaBIATH IUIAHBI
JIeATEIIbHOCTH,

— CAMOCTOATCIIBHO OCYHICCTBJIATH, KOHTPOJIHUPOBATH U KOPPCKTUPOBATH ACATCIIbHOCTD,



— HCIIOJIL30BATh BCC BO3MOKHBIC PCECYPChI A  OOCTHIKCHUSA TTOCTABJIICHHBIX neiae u
pcajm3anuu 1mI1aHOB JCATCIbHOCTH, BBI6I/IpaTI> YCICUIHBIC CTPATCTHUH B PA3JIMYHBIX CUTyallHsAX,

— YMEHHsI TpPOAYKTUBHO OOIIATBCS M B3aMMOJEHCTBOBAaTH B IPOLIECCE COBMECTHOH
JEATENIbHOCTH, YYUTHIBATH MO3MLUM JAPYTMX YYAaCTHHKOB IEATEILHOCTH, 3(P(PEKTUBHO pas3perarsb
KOH(JIUKTBL,

— BJIaACHUC  HaBbIKaMH HO3HaBaTeJ'IBHOI71, y‘le6HO-I/ICCHC,HOBaTeHBCKOI>'I u HpOGKTHOfI
ACATCIIbHOCTH, HABBIKAMU PA3PCIICHUA HpOGJIeM; CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATCIIBHOMY
IMOUCKY METOA0B PCHICHUA IMPAKTUYCCKUX 3a1a4Y, IPUMCHCHHUIO pa3JINYHbIX MCTOJO0B ITIO3HAHUA,

— FOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOATENbHON HMH(OPMAIIMOHHO- TO3HABATEILHON
NESTeIbHOCTH, BKJIIOYAas YMEHHMS OPHEHTUPOBATbCA B PA3JIMUYHBIX HCTOYHHMKAX HH(POpMALUH,
KPUTUYECKH OLEHUBATh M MHTEPIPETUPOBATh HMHPOPMALMIO, TMOIYYaeMyl U3 Pa3InYHbBIX
HUCTOYHHKOB,

— BJIQACHUC A3BIKOBBIMH CPCACTBAMHU: YMCHUS SICHO, JIOTUYHO U TOYHO U3JIaraTb CBOIO TOYKY
3pC€HUS, UCII0JIB30BATh aACKBATHLIC A3BIKOBBIC CPEACTBA,

— BJIaACHUC HaBbIKaMH IMO3HaBaTEIILHOM pe(bJ'IeKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX HeﬁCTBHﬁ n
MBICJIMTCIIBHBIX ITPOLECCOB, UX PC3YJIbTATOB U OCHOBEIHPIIZ, T'paHull CBOCI'O 3HAHWA U HC3HAHNWA, HOBBIX
MMO3HABATCIIbHBIX 3a/1a4 U CPCACTB AJIA UX HJOCTUKCHUA,

— LEJNEYCTPEMJIEHHOCTh B  IOMCKAX WM IPUHATUM  PELICHUH,
co00pa3UTEIBHOCTh U MHTYHLIUS, PA3BUTOCTh IPOCTPAHCTBEHHBIX MPE/ICTaBICHU,

— CHOCOOHOCTBH BOCIIPUHUMATDH KPAacOTy U FapMOHHUIO MUPA;
NPeoOMemHbIX Pe3yIbmamos:

— c(OpPMHUPOBAHHOCTb MPEACTABIECHUN O MaTeMaTHKE KaK YaCTH MHPOBOM KyJIbTYypbl U MECTE
MaTeMaTHUKd B COBPEMEHHOM IMBMIM3AMM, cHoco0ax OMNMCAaHUS SBJICHUN pealbHOr0 MHpa Ha
MaTEMaTU4YECKOM SI3BIKE,

- Cq)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MaTeMaTHYEeCKUX MOHATHAX KakKk Ba)KHEHIIINUX
MAaTCMAaTUYCCKUX MOACIIAX, IO3BOJIAIOIIMWX OIIMCBIBATH KW HM3Yy4YaTb PA3HBIC IIPOLECCHI U SBJICHUA,
IMOHNMAaHUC BO3BMOXXHOCTH aKCHOMATHUYCCKOI'O ITOCTPOCHUA MATCMATHYCCKHUX TCOpHﬁ,

— BJIaAACHUC MCTOAAaMMU [JOKa3aTCJILCTB W aJrOPUTMOB PCIICHHA, YMCHHA HUX NIPUMCHATD,
MMPOBOAUTDH AOKA3ATCIBbHBIC PACCYKACHUA B X01€ PCUICHUA 3a1aY,

— BJIAACHUC CTAaHAAPTHBIMU TMNpUECMaMU PCUIICHUA PalUOHAIBHBIX W HWppalUOHAIbHBIX,
MMOKa3aTCJIbHbIX, CTCIICHHBIX, TPUTOHOMETPUUCCKUX ypaBHeHHﬁH HCPAaBCHCTB, UX CUCTCM,

— HMCIIOJIB30BAHHUE TOTOBBIX KOMIIBIOTCPHBIX IIPpOrpamMM, B TOM YHCIC IJId IIOMCKA IIyTH
peHICHUS U UIJTFOCTPAalluU PCILICHU A ypaBHeHI/Iﬁ " HCPABCHCTB,

— c(hopMUPOBAHHOCTH MPEACTABICHU 00 OCHOBHBIX MOHITHSX MaTeMaTUYECKOTO aHaIM3a U
UX CBOMCTBax, BJAJICHHE YMEHUSM XapaKTepU30BaTh TMOBEACHHE (YHKIUI, MCIOIb30BaHHE
MOJTYYECHHBIX 3HAHUM JJIsl ONMCAaHUS M aHAJIU3a PeallbHbIX 3aBUCUMOCTEH,

— BIIAJICHUE OCHOBHBIMH IIOHATHUAMHM O IUIOCKUX M IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢durypax, 1X OCHOBHBIX CBOWCTBax,

— c(hOpMHUPOBAHHOCTh YMEHHUS PACclO3HABaTh TeOMETpUUYECKUE GUTYPHI HA YepTEkKaxX, MOJEISIX
U B PEAIBHOM MHUpE,

— IDPUMEHEHHE W3YUYEHHBIX CBOMCTB TreomeTpuyeckux ¢uryp u Qopmya uid pelieHus
TeOMETPUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COIECPKAHUEM,

— c(hOpPMHUPOBAHHOCTH MPEACTABICHUI O IMpoleccax U SIBICHUSAX, UMEIOUINX BEPOSITHOCTHBIN

XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEAIBHOM MHUPE, OCHOBHBIX IOHATHUAX DJIEMEHTApHOU
TEOPHUH BEPOATHOCTEH,

- y'MeHI/Iﬁ HaXOIWUTb MW OLCHUBATL BCPOATHOCTU HACTYIJICHUS coOBITHII B HpOCTCﬁIJ.IPIX
MPAKTUYCCKUX CUTyAllUAX U OCHOBHBIC XapaKTCPHUCTUKHU CJ'Iy‘-I&ﬁHBIX BCJIINYHH,

— BJIAJICHAC HABBIKAMH HCIIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM MpPU PEHICHUU
3a1ad.



1.4 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsA. B pe3ynbpTaTe U3yueHus JUCHUILIMHBI
o0yyJarouuics 10JDKeH

yMeTb:

Yucnosvie u OykeeHHbvle GbIPAINCEHUS

- BBIOJMHATH apu(METHUECKUE JCUCTBHUS, cOYeTass YCTHbIE W IHCHbMEHHbBIE IPUEMBI,
IPUMEHEHHE BBIUMCIUTENBHBIX YCTPOMCTB; HAaXOAWTh 3HAYEHHUS KOPHS HATypaJlbHOW CTEMEHH,
CTETIEHH C palUOHAIBHBIM T[IOKa3zaTeleMm, Jorapupma, HCIOIB3YyS TpU  HEOOXOAUMOCTH
BBIUUCIIUTENbHbIE YCTPOMCTBA; MOJIb30BATHCS OLEHKON U MPUKUAKON IPU MPAKTHUECKUX pacyeTax;

- TIPUMEHATb [IOHATHUS, CBS3aHHBIE C JEJIMMOCTBIO LEJIBIX 4YMCEJ, IpPU PEUICHUU
MaTeMaTHYeCKUX 3a/]a4;

- HAXOJUThb KOPHM MHOTOWIEHOB C OJHOW IEPEMEHHOM, pacKIaJblBaTb MHOTOYIEHBl Ha
MHOXHTEJIH;

- BBIIOJHATH JCHCTBUS € KOMIUIEKCHBIMH 4YHCIIAMH, II0JIb30BaTbCsl T'€OMETPUUYECKOU
UHTEpHpeTanyell KOMIUIEKCHBIX YHCEN, B IMPOCTEHINMX ClydyasX HaXOJIUThb KOMIUIEKCHbIE KOpPHHU
YpaBHEHHI C IEHCTBUTEIBHBIMHA KO PHUIUEHTAMU;

- IPOBOJUTH NMPEOOpPa30BaHMsl YUCIOBBIX U OYKBEHHBIX BBIPQ)KEHUI, BKIIOYAIOUIMX CTEIEHHU,
paaMKabl, Jorapu@mbl U TPUTOHOMETPUYECKUE PYHKIIUHU.

Dynxyuu u epaguxu

- OIpeeNsATh 3HaUeHUEe PYHKIUH 10 3HAYCHUIO apTyMEHTa MPU PA3JIMYHbIX CIIOCO0aX 3aJaHHs
byHKIUY;

- CTPOUTH IpadUKN U3yYCHHBIX (PYHKINH, BHITIOIHATH IPeoOpa3oBaHus rpaduKoB;

- ONMMCBIBATh IO IpaduKy U 1o popMyJie MOBeIeHHE U CBOMCTBA (DYyHKIIMIA;

- pelaTh ypaBHEHMsI, CUICTEMbl YPABHEHUH, HEPABEHCTBA, UCIIOJIb3Ys CBOMCTBA (DYHKUIUN U UX
rpaduyeckre npeacTaBIeHuUs.

Hauana mamemamuueckozo ananusa

- HaXO/IUTh CyMMY OE€CKOHEUHO yOBIBAOLIEH reOMETPpUUECKOM IPOrpeccuy;

- BBIYUCIISATH NPOU3BOJHBIE W TEPBOOOpA3HBIC JIEMEHTAPHBIX (PYHKUIMH, IPUMEHSS MpaBHiia
BBIYUCIICHUSI TPOU3BOAHBIX U IIEPBOOOPA3HBIX, UCIIOJIB3YS CIIPABOYHbIE MAaTEpHAIIbI;

- HCCIIeI0BATh (PYHKIUHU U CTPOUTH MX TPAPUKH C TIOMOIIBIO TIPOU3BOTHOM;

- pelarh 3aJa4u ¢ IpUMEHEHHEM ypaBHEHHUs KacaTeabHON K rpadKy (QyHKIMHU;

- pewmarh 3aJaud HAa HaXOXKJIEHHWE HAuOONbIIEro M HaMMEHbIIEro 3HauyeHus (PyHKUHUU Ha
OTpE3KE;

- BBIYMCIIATH IUIOIIA/Ib KPUBOJIMHEHHON Tpanenuu.

Vpasnenus u nepasencmea

- pewmaTh paloHaJbHbIE, MTOKa3aTeIbHbIe U JIOrapu(MUUYECKHE ypaBHEHHS U HEPaBEHCTBA,
VPPaLMOHAIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHMSI, UX CUCTEMBI;

- I0Ka3bIBaTh HECIIO’KHbIE HEPABEHCTBA;

- pemarh TEKCTOBBIE 3aJadyd C IIOMOIIBIO COCTAaBJIECHHUsS YPAaBHEHMM W HEPABEHCTB,
MHTEPIIPETUPYSI PE3yNbTaT C YIETOM OrpAaHUUYEHUH YCIOBUSA 3a/1a4H;

- n300pakaTh Ha KOOPAMHATHON MJIOCKOCTH MHOXKECTBA pPEIEHUH ypaBHEHUH M HEPaBEHCTB C
JByMsI IEPEMEHHBIMU U UX CUCTEM;

- HaxOAMThb MPUONMKEHHbIE pEIIeHHs YPaBHEHUH M MX CHCTEM, MCIOJb3ys TpaduuecKuii
METO/I;

- pelath ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IPUMEHEHUEM TpapHueCcCKUX MpeICTaBICHUH,
CBOMCTB (PYHKIIMIA, TPOU3BOJHOM.

Onemenmul KOMOUHAMOPUKY, CIMAMUCMUKYU U MEOPUU EPOSMHOCMET

- pewaTrh MpocTedmMe KOMOWHATOpHBIE 33Jayd  METOJOM Iepedopa, a Takke C
UCIIOJIb30BAaHUEM M3BECTHBIX (opMyJ, TpeyrojbHuka Ilackais; BRIUMCIATH KOAXPPHUIHMEHTH OMHOMA
HrioToHa no ¢popmyiie U ¢ Ucosib30BaHUEM TpeyroibHuKa [lackans;

- BBIUHCIATH BEPOSTHOCTH COOBITUH HAa OCHOBE IOJCYETa YHCIAa HCXOAOB (MpocTeiiune
CiIy4an).

T'eomempus

- COOTHOCHUTH IUIOCKHE FeOMeTpudecKrue (Urypbl U TpeXMEpHblEe OOBEKTHl C UX OMUCAHUSIMH,
yepTexamu, N300paKEeHUSIMH; pa3inyaTh U aHAIU3UPOBATh B3aUMHOE PAcIojIOKeHUue QUryp;



- n300pakaTh reoMeTpudecKkre QUTyphl U Tela, BHIIOIHATh YEPTEXK 110 YCIOBHIO 33/1a4H;

- pemath reoMeTpUYEcKue 3aJauu, ONUpPAsACh HAa W3y4YEHHbIE CBOMCTBA IUIAHUMETPUYECKUX U
CTEpEOMETPUYECKUX (UIyp M OTHOWICHWA MEXIy HHUMH, TPUMEHss anreOpanyeckuii u
TPUTOHOMETPUUYECKUI anmnapar;

- MPOBOJUTH JOKa3aTEJIbHbIE PACCYKICHUsS MpPU PEIICHUU 3a]ad, JOKa3blBaTh OCHOBHBIE
TEOpPEMBI Kypca;

- BBIYUCIIATH JTMHEHHBIC AJIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX KOH(MUTYpALUsIX, 00BEMbI U
IUIOINAAM [TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ M UX MPOCTEUINX KOMOMHALINH;

- NPUMEHATh KOOPJAMHATHO-BEKTOPHBIN METOJ /Jsi BBIYMCIECHMSI OTHOILLIEHUMH, PACCTOSIHUM U
YTJIOB;

- CTPOHTDH CE€UYEHUS] MHOTOTPAHHUKOB M N300pakaTh CEYCHUs TEIl BPaAIICHUSI.

3HATH/IIOHUMATD!

- TOHSTHE HATYpPaJbHOIO, LEJIOr0, PalMOHAIBHOTO, JEHCTBUTEIBHOIO 4YHCIA; MPU3HAKU
JIETUMOCTH, TEOPEMY O JEJICHUU C OCTaTKOM, OCHOBHYIO T€OpeMY apu(pMETUKH; ONpEeAeICHUE MOIYJIs
JICUCTBUTEIIBHOIO 4YHUCIIA, CBOMCTBA MOJYJIEH; IIOHATHE OKPECTHOCTH TOYKM; JECIAyKTUBHBIA U
UHYKTUBHBII METOJ] pacCy KJI€HHs, OJHYIO U HEMOJIHYIO HHAYKIUIO;

- TIOHATHE KOPHS n-HOW CTENMEHU W3 JIEUCTBUTEIBHOIO YHCIA, €r0 CBOMCTBA; (PYHKIHIO Y =
Vx, ee rpaduk M CBOICTBA; IOHATHE CTENEHH C JIOOBIM PALMOHANBGHBIM IOKA3aTeleM; METOIbI
peLIeHHs HpPALlMOHAIbHBIX YPAaBHEHU; MOHATHE CTEICHHON (PYHKIUH U €€ CBOICTB;

- ompeJerieHue Jorapugma; MoKa3aTelbHyI0 U JIorapu(pMUIECKyr0 (DYHKIMH, UX CBOICTBA H
rpaduKy; METObl pelIeHUs] MoKa3aTeIbHbIX M JIOTapU(PMUUECKUX YPAaBHEHUH M HEPaBEHCTB; METOJ
NOTEHIIMPOBAHUS; CBOUCTBA JIOTapU(PMOB;

- (popMyIIBI CHHYCA, KOCUHYCA, TAHI'€HCA CYMMBI M Pa3HOCTU apryMEHTOB; (pOpMyJIbl IBOIHOTO
yria; GopMyJIIbl IPUBEACHUS, (OPMYIIBI IIOHIKEHHSI CTETICHU;

- OIIpeJeNIeHUs] CUHYCa, KOCHHYCa, TAHI€HCa, KOTAHIeHCa; YTO TAaKOe YMCJIOBas OKPYKHOCTb;
OIpezesieHusl apKCUHYCa, ApKKOCHHYCa, apKTaHI'€HCA U apKKOTAHI€HCa

- ONpeneleHUWe  YHUCIOBOM  IOCJIEAOBAaTENILHOCTH;  CIIOCOOBI  3aJaHMsl  YHMCIOBOM
II0CJIEZI0BATEIbHOCTH; CBOWCTBA YMCJIOBBIX MOCIEA0BATEIBHOCTEH; ONpeNeIeHUE Ipeena YUCI0BON
I0CJIEI0BATEIbHOCTH; OIpeIeIeHue MPOU3BOAHON (PYHKIMM B TOUKE, ONpEeNeHHE KacaTeIbHOU U
ypaBHEHUE KacaTeJIbHOW; TaOJIUIly NpPOU3BOAHBIX U MpaBuia AUPPEPEHLIUPOBAHUSA; TEOPEMBI O
TG PepeHIMPOBAHNN CIIOKHOW W 0OpaTHOW (YHKIMHA; reoMEeTpUYecKUid U (U3UYECKUH CMBICI
IPOM3BOJHON; KaK MCCIIEAOBAaTh (DPYHKIMIO HAa MOHOTOHHOCTh M BBINYKJIOCTh, KaK HAaXOJIUTh TOYKHU
HKCTpEeMyMa M neperuoa;

- IOHATHE TIEPBOOOPA3HON U HEOTIPEACIICHHOT0 HHTETpaia; TabJIuIly epBOOOpa3HbIX, MpaBHIa
OTBICKaHUS EPBOOOPA3HBIX, IPaBHJIa HHTEIPUPOBAHNUS; IOHATHE KPUBOJIMHEHHOM Tpanenuu; MoHsITue
OTIpEIEIEHHOr0 WHTErpana, reOMETPUUYECKUl U MEXaHWYECKHI CMBICI OIpEAEICHHOr0 WHTerpasa;
dopmyny HrroTona-JlelOHmIIa;

- NPaBUJIO NPOU3BEJCHUS; MOHSATHUS: IEpecTaHOBKa, (aKTopuai, YUCIO COUYETAaHUH, YUCIO
pasmeneHnid, onHoM Hpl0TOHA; Ki1accuueckoe onpeielieHne BepOsITHOCTH;

- KJIaCCHMYECKO€ U TE€OMETPUUYECKOE OIpEAENICHUs BEPOSITHOCTH; TEOPEMbl YMHOKEHUS H
CIIOXKEHMSI BEPOSITHOCTEH; TeopeMy bepHyiu, MOHATHE MHOTOTpaHHMKA PAcIpElENICHUs, MOHATUS
psAna JaHHBIX, BBIOOPKM, BapHaHThI, TAOJIMLBI pacHpeesIeHus, 4acTOThl, rpapuka pacrpeneaeHus
4acToT; OMHOMHAJIBHOE paclpesielieHne, TayCcCOBO paclpeseieHne; 3aKoH OOJbIIUX —YHCel;
CTaTHUCTUYECKHE METObI 00paboTKN HHGOpMaIUY;

- aKCOMBI CTEPEOMETPHUHU U UX CIIEICTBHUS;

- ONpENEeNeHNs] U MPHU3HAKU: MapaJlIeNIbHBIX MPSIMbBIX, MapajlIeNIbHbIX MPSIMOW U TMJIOCKOCTH,
NapauIeIbHBIX TIOCKOCTEN;

- ONpeleNeHHs] U TMPU3HAKU: MEPHEHAUKYIISPHBIX MPSAMBIX, MEPHEHAUKYJISPHBIX MPAMON U
IJIOCKOCTH, NEPIEHINKYIISIPHBIX IUIOCKOCTEN; TEOPEMY O TPEX MEPIEHANKYJIIAPAX;

- IOHATHE MHOTOTPAHHHUKA U MPABWJIBHOTO MHOTOTPaHHUKA; (HOPMYIHUPOBKY TEOPEMBI Dilnepa;
BU/Ibl MHOTOTPaHHUKOB, B TOM UHUCJIE TPaBUIIbHBIX;

- TOHSATHS BEKTOpa M €ro JJIMHBL, OINpeAelieHuEe KOJUIMHEApHBIX, COHANpPABIEHHBIX H
IIPOTUBOINOJIOKHO HAIIPaBJIEHHBIX BEKTOPOB; IMPABUJIO TPEYrOJbHUKA, IPABHJIO MHOIOYTOJIbHHKA,
[PaBWJIO NapajulesieNunesia; YTo TaKoe CyMMa M Pa3HOCTh BEKTOPOB; KaK YMHO)KA€TCS BEKTOp Ha
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YHCJIO; KAKU€ BEKTOPHl HA3BIBAIOTCS KOMIUIAHAPHBIMHU; TEOPEMY O PA3JIOKEHUU BEKTOpAa Ha CyMMY
TpEX HEKOMIUIAHAPHBIX BEKTOPOB;

- IPSIMOYTOJIbHYIO CUCTEMY KOOPJMHAT B MPOCTPAHCTBE; CBSI3b MEXy KOOPAMHATAMU TOUYKHU U
KOOpJMHATaMU BEKTOpa; (OpMysbl KOOPAMHAT CepeluHbl OTpe3ka; (opMmyiy AJIUHBI BEKTOpa U
paccTosHUS MEXAY ABYMsI TOUKaMU; ONPEIEIICHNUE CKAJISPHOrO NMPOU3BEACHMSI BEKTOPOB U CBOICTBa
CKaJIIPHOTO MpPOW3BeACHHUs; (POpMyTy KOCHHYyca yrila MeXAy BEKTOpaMH; YpaBHEHHE IUIOCKOCTH;
MOHSITHE BEKTOPA HOPMaJIH;

- TMOHATUS LUWIMHIApA, KOHYCa, YCEYEHHOr0 KOHyca, cephl, 1apa U MX IJIEMEHTOB; 3HATh
ypaBHEHHE CQepsl, ONpeeIeHUe KacaTeIbHOM MIOCKOCTH;

- moHATHEe oObeMa Tena; (OpPMyJNbl JiS BBIYUCIEHUS OOBEMOB MHOTOTPAaHHUKOB U Tel
BpalllCHUS.

B pesynbrare ocBoeHHs Yy4eOHOW IUCHUIUIMHBI OOYyYaroUIMiics JOKEH HCNoJb30BaTh
IPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOM €ATEIbHOCTU U B IOBCEAHEBHON KU3HU JIJIS:

- MNPaKTHUYECKHX pacdyeToB Mo QopmyiaMm, BKIo4as (GOPMYIIbl, COJEpKallie CTENeHH,
pamukanbl, JorapupmMbl U TPUTOHOMETPUYECKHE (YHKLIUH, HCHOIB3YS IMpH HEO0OXOAUMOCTH
CIIpaBOYHbIE MAaTEpPHAIbl U TPOCTEUILNE BEIYMCIUTEIbHBIE YCTPOMCTBA;

- OMHCAHMS U MCCIEIOBAHUS C MMOMOIIBI0 (YHKIMK PEAbHBIX 3aBUCHUMOCTEH, MPEICTABICHHS
uX rpaduuecky; HHTEPIPETauy rpaUKOB pealbHbIX MPOIECCOB;

- pellIeHUsl T€OMETPUUYECKUX, (PU3HMUECKUX, SKOHOMUUYECKUX U APYTUX MPUKIAJAHBIX 337ay, B
TOM 4YHcIe 3a7ad Ha HauOoNblIME ¥ HAUMEHbIIME 3HAYEHUS C MPUMEHEHHEM  aIapara
MaTeMaTUYECKOIo aHaJln3a;

- IOCTPOCHUS U UCCIIEIOBAHUS MMPOCTEMIINX MaTEMaTUYECKUX MOJCIICH;

- aHaIM3a peabHBIX YMCIIOBBIX JTAHHBIX, MPEJCTABICHHBIX B BUJE IUArpaMM, rpaduKoB; IS
aHanu3a UH(GOpMaIMK CTATUCTUYECKOTO XapaKTepa;

- Uccle[oBaHUs (MOJEIMPOBAHMSI) HECIOXKHBIX IPAKTUYECKUX CHUTyallui Ha OCHOBE
U3YYEHHBIX (POPMYI U CBOMCTB QUTyD;

- BBIYUCIICHUS JJTMH, TUIOIIAICH 1 00BEMOB PeabHBIX O0OBEKTOB NP PEIICHUH MPAKTHIECKUX
3aJ1a4, UCIOJIB3YS IPU HEOOXOIUMOCTH CIIPABOYHUKHU M BBIYUCIUTEIbHBIE YCTPOHCTBA;

- IPUOOPETEHNUS MPAKTUIECKOTO OTBITA JEeSITEILHOCTH, IPEIIECTBYIONICH PO ECCHOHATHLHOM,
B OCHOBE KOTOPOH JIS)KUT IaHHBIA y4eOHBIN MpeaMeT.

1.5 O6mas TpyaoeMKoOCTh THCHUILIHHBI «Matemarnuka» coctapiser 340 4. MakcuMaabHOU
y4eOHOIl Harpy3ku oOydaromierocs B TOM YHCIE: 00s3aTelnbHON ayAUTOpHOW ydeOHOH Harpy3ku
oOyJaromerocst 334 yacoB; caMOCTOSATEIBHOU PaboThI oOydaromerocs 4 yaca.

[Iporpamma mpeaycMaTpuBaeT M3yuy€HHE Marepuana Ha JeKUHsX, ypokax. IIpemycmorpena
camocrosiTelibHas pabora oOydaromuxcss MO TeMaM U pasfenam. lIporpamma mnpenycMaTpuBaeT
UCIIONIb30BaHNWE B 0Opa30BaTENIbHOM IMPOLECCE AKTUBHBIX W MHTEPAKTHUBHBIX (HOpPM MPOBEICHUS
3aHSATUN B COYETAHHM C BHEAyIUTOpPHOU pabotoif. [IpoBepka 3HaHUN OCylIeCTBISIETCS (PPOHTATBHO,
WHJUBUIyaJIbHO.

1.6 O0bem AMCHMIIMHBI M BUABI Y4eOHOH 1esiTeIbHOCTH

Bup yueOHoit padoThbl Oo0bem
4acoB

MakcumaibHas yueOHasi HArpy3ka (Bcero) 340
O0si3aTe/IbHASI AYTUTOPHAS YUeOHAs1 HArPYy3Ka (BCEro) 334
B TOM YHCIIE:
- JICKITUHU, YPOKH 334
- IPAKTHYECKHE 3aHATHUS -
CamocrosiTenbHas padoTa od0yuamwomerocs (Bcero) 4
Koncyabranumn 2

[TpomexxyTouHas arrectanus: 3a4et (2 ceMecTp), sk3aMeH (2 cemectp)




2 TEMATUYECKHAM IVIAH 1 COAEPXKAHUE YUYEFHOM JUCITATLIMHBI

HaumenoBanue pasaesnoB u tem | Coaep:kaHue y4eOHOro MaTepualia, JJadopaTopHbie padoThl M IPAKTUYECKHE 3aHATHSA,

CaMoCTOsITe/IbHAsA padoTa 00y4YaImxcsi, Kypcopasi padora (IpoeKT)

O0beM
4acoB

1

BBenenne

Conep:xanue yueOHOro MaTepuajia

1. | MaremaTka B HayKe, TEXHHUKE, OSKOHOMHUKE, HWH(POPMALMOHHBIX TEXHOJOTHUAX U
IIPAKTUYECKOU IeATEIbHOCTH.

2. | Uenu u 3a1aun u3y4eHHst MaTEeMaTHKH NPH ocBoeHnu cneruaibaocteid CITO.

Pasznen 1. Anredopa

121

Tema 1.1.
YpaBHEHHUs 1 HEPaBEHCTBA

Conep:xanue yueOHOro MaTepuaJia

JluneliHbple ypaBHEHUS U CIIOCOOBI UX PEIICHUS

KBagparnsie ypaBHEHHS U CIIOCOOBI UX PEIICHUS

Cucremsl U UX peleHus

1
2
3. | Kybuueckue u OukBaipaTHbIe YpaBHEHHS U CIIOCOOBI UX PEILICHUS
4
5

HepaBseHcTBa 1 BX pelieHus

IIpakTHyeckoe 3ansaTHe Nel
YpaBHeHUsI, HEPABEHCTBA, CHCTEMBI

R ININININ

CamocrosiTeibHas padora Nel
PemreHne ypaBHEHUN U CUCTEM YpaBHEHUN

CamocrosiTeibHasi padota Ne2
Pemienue HepaBeHCTB

Tema 1.2.
@DyHKIMHU, UX CBOMCTBA U
rpaduxu

Conep:xanue yueOHOro MaTepuaJia

H
o

Oynknua. O6acTh onpeaeeHnuss U MHOKECTBO 3HAUCHH I

I'padux GpyHKIIMYN, TOCTpOECHUE rPpauKOB (PYHKIUH, 3aJaHHBIX PAa3IMYHBIMU CIIOCOOAMU

CaoiicTBa QyHKIHIHA

HawubGombiiee u HaMMEHbIIIEe 3HAYCHHS (I)YHKLII/II/I

OO6parHnbie pyHKIMH, rpaduk 0OpaTHON QYHKIUU

SHEAEIRI N

Apudmernueckue AecTBUS HaJl QYHKIHUSIMU

7. | CrnoxxHast pyHKIUSA

CamocTosiTeibHasi pabora Ne3
Haxoxnenue obnactu onpeaeneHus: QyHKIUH

P RPN DNDN -

CamocrosiTebHas pabora Ned
Onucanue cBOMCTB (PyHKITUH

[EEN

CamocrosiTesibHasi padoTa Neb5
Apudmerndeckue onepanuu Haa QyHKIUIMA

[EEN




Tema 1.3.
KopHuu, cTenienn u torapumel

Conep:xanue y4eOHOIr0o MaTepuaJia

w
(6]

Kopuu u crenenu

Kopuu HaTypasibHOM CTENEHU W3 YHUCIIa U UX CBOMCTBA

CreneHs ¢ palrOHAJIbHBIMHU IMOKAa3aTCIIsIMU U UX CBOMCTBA

CrerneHs ¢ I[GflCTBI/ITeHBHBIMI/I II0Ka3aTc/isiMU

[Tonsitue norapudma

HarypanbHplii 1 1€CSITUYHBIN JOTaprupMbI

OcHoOBHOE J'IOl"apI/I(l)MI/I‘IeCKoe TOXKIECTBO

[IpaBwia aeiicTBus ¢ jorapupMamu.

PN~ WN e

Hepexon K HOBOMY OCHOBAHUIO

-
o

[IpeobpazoBaHue UppaIOHATBHBIX BRIPAKESHUN

[IpeoOpa3oBaHue CTETIEHHBIX BbIPAXKECHHI

-
Mo

[Ipeobpa3zoBanue orapuMUIeCcKuX BhIPAKECHUI

-
w

IToxa3aTenbHBI YpaBHCHUA

-
&

Iloka3zaTennHBIC HCPaBCHCTBA

-
o1

Jlorapudmuueckue ypaBHEHHS

16.

Jlorapudmuueckrue HepaBeHCTBA

IIpakTHyeckoe 3anaTHE Ne2
ITokazaTenbHbIE ypaBHEHUS

RlRRr R R R R PR R NN N N N N N

IIpakTnyeckoe 3ansaTue Ne3
Jlorapugmuueckoe ypaBHEHUE

IIpakTnyeckas padora Ned
IToka3zaTenbHOE HEPABEHCTBO

IIpakTnueckas padora Ne5
Jlorapugmuueckoe HepaBeHCTBO

CamocrositesibHast padora Ne6
BelnmonHeHue 1elCTBUI C KOPHAMHU

CamocrosiTeibHas pabora Ne7
Brimongenue nefcTBUN CO CTENEHSIMU

CamocrosiTeibHas padora Ne§
Brruncnenue norapudmon

CamocrosiTeibHas padora Ne9
[IpeoOpa3zoBanne pa3TUIHBIX BEIPAKECHUM

CamocrositeibHas padora Nel0
Pemenue uppaimoHaibHbIX YpaBHEHUM




CamocrositesibHast padora Nell
Peuienne nokasaTesbHbIX YpaBHEHUM

CamocrosiTesibHast padora Nel2
Pemenue norapupMuyeckux ypaBHECHUIH

CamocrositesbHast padora Nel3
Pemenne mokazareabHBIX HCPAaBCHCTB

Tema 1.4.
OCHOBBI TPUTOHOMETPUU

Conep:xanue yueOHOro MaTepuajia

N
oo

CI/IHyc, KOCHHYC, TAHI'CHC 1 KOTaHI'CHC

Panuannas mepa yriia, cBsi3b I'paJyCcoB C pajiiaHaMu

OcHoOBHOE TPUTOHOMETPUICCKOC TOXKACCTBO

DopMyJIbI CI0KEHUS

DopMyIibl TPUBEICHUS

DopMyIIbl ABOMHOIO yIia

DopMyJIbI IOJIOBUHHOTO yIJIa

[TpeoOpazoBaHre CyMMBbI B IPOU3BEACHUE

XN~ WNE

[IpeoOpa3zoBaHue MPOU3BEICHUS B CYMMY

-
©

[TpeoOpa3zoBanre NPOCTEUILINX TPUTOHOMETPUUECKUX BhIPAKEHUIN

-
=

OOpatHble TPUTOHOMETpUYECKHe PyHKIUU

12. | TIpocTeiiine TPUTOHOMETPUYECKHE YPAaBHEHHUS

IIpakTnyeckoe 3ansaTue Ne6
KonTponbnas padora Nel

FRINDNINEFRPIFRINNDNINDNIDNINDN

IIpakTnyeckoe 3ansaTue Ne7
Pemenne TpuroHoMeTpUYECKUX ypaBHEHUI

CamocrositeibHas padora Nel4
HpI/IMeHeHI/IG OCHOBHBIX TPUT'OHOMETPHUICCKUX TOXKIACCTB

CamocrositeibHas padora NelS
[TpumeHnenue GopMyI1 CII0KEHUS U IPUBEICHUS

CamocTosiTeibHasi padora Nel6
[TpumeneHune GopMy JTBOWHOTO M IIOJIOBUHHOTO apryMeHTa

CamocrosiTeibHas pabora Nel7
Pemennie TpHroHOMETPUUYECKUX YPABHEHUM U HEPABEHCTB

3averT

Paznea 2. Hauajia MaTeMaTH4ecKOro aHAJIM3a

77

Tema 2.1.

Conep:xanue y4eOHOIr0o MaTepuaJia

34

1. \ ITocnenoBaTeIbHOCTH, CIIOCOOBI 34aHKS M CBOMCTBA
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Nuddepennnansroe ncuncinenne | 2. | [loHATHE 0 penene nocae0BaTeIbHOCTH 2
3. | [Ipou3BonHasi, €€ reoMeTpuIecKuil M (HU3NMIECKHIA CMBICIT 2
4. | YpaBHeHUE KacaTeNbHOU K TpapuKy QyHKIUU 2
5. | Teopemsl nuddhepeHnpoBaHus 2
6. | dudbdepenunan u ero BEIYUCICHUS 2
7. | IIpon3BoaHbBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA 2
8. | IIpou3BogHas cTeneHHON PyHKITUN 2
9. | IIpou3BoaHas MOKa3aTeIbHON QYHKIIUN 2
10. | IlpousBoaHast TOrapuPMUUECKON PYHKIUU 2
11. | IIpou3BoAHbIE TPUTOHOMETPUUECKUX (PYHKIIMIM 1
12. | TIpousBoaHAs CIOKHOU (PYHKIIHH 1
14. | UccnenoBanue GyHKINN HA MOHOTOHHOCTb, SKCTPEMYMBI (PYHKIIUU 1
15. | BeinykiocTs (GyHKIIUM, UCCIIEOBAHHUE HA TTEperud 1
16. | HauGonplie 1 HauMeHbllee 3Ha4eHne QyHKIUN Ha OTPE3Ke 1
IIpakTnyeckoe 3ansaTue Ne§ 1
Brruucnenue npou3BoaHoM
IMpakTuyeckoe 3anaTHe Ne9 1
IToctpoenue rpaduka GyHKIHHI ¢ TOMOIIBIO TPOU3BOIHOM
CamocrositeibHas padora Nel8 1
Brruncnenue npenenon
CamocrositeibHas padora Nel9 1
Haxosxnenne npon3BOaHBIX
CamocrositesibHas padora Ne2( 1
HaxosxieHne BTopoii IpOU3BOAHON
CamocrositeibHas padora Ne21 2
[Toctpoenue rpadukoB GyHKIUN C TOMOUIBIO TPOU3BOIHBIX
CamocrositesibHast padora Ne22 2
I'eomeTprueckuii 1 GU3NUECKUI CMBICI TPOU3BOAHBIX
Conep:xanue yueOHOro MmaTepuajia 30

Tema 2.2. 1. | [IepBooOpasHas u MHTETpAT 2

HHTerpaibHO UCYUCIICHNE 2. | Berumcnenue HeomnpeaeIeHHBIX HHTETPATIOB 2
3. | TIpumoskeHue HeONpeAeNEHHOTO HHTETPpalla K PEIISHHUIO MPUKIIAIHBIX 33124 2
4. | OnpeneneHHbIA HHTErpall 2
5. | ®opmyna Hetotona-Jleitoauia 2
6. | Brruncienue onpenenéHHOro HHTErpana 2
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\ Haxosxnenue momaneit miockux Guryp 2

IpakTuyeckoe 3anaTue Nel( 2

Boruncnenue HeonpeaeeHHbIX HHTErpaioB

IIpakTHyeckoe 3ansaTue Nell 2

Boruncnenue onpeienieHHbIX HHTETpajioB

IIpakTnueckoe 3ansaTne Nel2 2

Boruncnenue miomaaen miockux Guryp

CamocrosiTesibHas padora Ne23 2

Brruncienue onpeaeneHHbIX HHTETPAIoOB

CamocrosiTeibHas padora Ne24 3

Brrurcnenue miomaaei KpuBOJIMHEWHBIX Tpaneuui

CamocrosiTesibHast padoTa Ne25 3

Boruncnenue miomaaen miockux Guryp
Paznen 3. 'eomerpus 92

Conep:xanue yueOHOro MaTepuaJia 12
Tema 3.1. 1. | [IpsmoyronpHas cucTeMa KOOPAMHAT B IIPOCTPAHCTBE 1
BekTopbl 1 KOOpIUHATHI 2. | ®opmya pacCcTOSHUS MEXKIY IByMs TOukaMu. [leieHre oTpe3ka B 3alaHHOM OTHOIICHUU 1

3. | BexTopsl 1 ux cBOWCTBA, AEUCTBUS C BEKTOPaAMH 1

4. | IIpoekuus BEKTOpa Ha OCh 1

5. | CkansipHO€ MTPOU3BEICHNE BEKTOPOB 1

IMpakTuyeckoe 3ansaTue Nel3 1

JleiicTBHsI ¢ BEKTOpaMHU U UX KOOPAHMHATAMU

CamocrosiTesibHasi padoTa Ne26 2

Jlenenue oTpe3ka B 3aJaHHOM COOTHOILIEHUU

CamocTosiTeibHasi padora Ne27 2

JleiicTBHS ¢ BEKTOpaMH U UX KOOpIUHATAMHU

CamocTosiTeibHasi padora Ne28 2

Haxosxnenue fuH, yriioB, CKaISpHOTO POU3BEICHHS BEKTOPOB

Conep:xanue yueOHOro MaTepuajia 20
Tema 3.2. 1. |IloHsiTHE O IOTUYECKOU CTPYKTYpE Fr€OMETPUU 2
[Mpsmbie ©  TwiockKocTH B | 2. | AKCHOMBI CTEPEOMETPUH 2
MIPOCTPAHCTBE 3. | B3auMHOe pacmnonoKeHue IBYX MPSIMBIX B IPOCTPAHCTBE 1

4. |ITapamienbHOCTh IPSMOU H INTIOCKOCTH 1

5. | B3anmHoe pacnonokeHue IByX MI0CKOCTEN 1
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6. |IlapamnenbHOCTB ABYX IUIOCKOCTEH 1
7. |IlepneHAUKYISIPHOCTH NPSIMOM U INIOCKOCTH 1
8. |IleprnenauKysip U HAKIOHHAsL. YTOJ MEXKAY NPSMOMN U IIIOCKOCTBIO 1
9. |IlepneHaAuKyISPHOCTH ABYX MJIOCKOCTEH 1
10. | AByrpanHblii yroi. YTol MeXKAY MIOCKOCTSIMH 1
11. | U306pakeHne mpoCTpaHCTBEHHBIX PUTYP 2
IIpakTHyeckoe 3ansaTue Ne 15 2
[IpuMeHeHMe NPU3HAKOB MAPAJUIEIbHOCTH U EPIEHIUKYIIPHOCTH IPAMBIX U IJIOCKOCTEH IS
pelieHus 3a1a4
CamocrosiTeibHasi padora Ne29 2
Pemienue 3a1a4 Ha OPTOrOHAIBHOE IPOEKTUPOBAHUE
CamocrosiTebHast padota Ne30 2
Haxosxnenue miomnaieit OpToroHaaIbHbIX IPOESKIHiA
Conep:xanue yueOHOro MaTepuaJia 60
Tema 3.3. 1. | IloHaTrue MHOTOTpaHHUKA 3
MHuororpannuku. Tena u 2. | Ilpusma u ee BUABI IPU3MBI 3
MIOBEPXHOCTHU BpAICHUS 3. | Hapamrenenunen. Ky6 3
4. | Ilupamuja u ee BUJbl. Y CceUeHHas MUpaMua 3
5. | HunuHIp, OCHOBHBIE IOHATHS. 3
6. | Konyc, OCHOBHBIE IOHATHSL. 3
7. | YceueHHBIN KOHYC. 3
8. | Iap u cdepa 3
9. | Ceuenwus mapa. [ToBepxHOCTB Cheps 2
10. | [Honstue o6bema. MHTerpanbHas popmyina o0bema 2
11. | O6bem npu3zMbl 2
12. | O6beM mapajuenenumnea 2
13. | O6beM mupamMuIBI 2
14. | O6beM yceueHHON MUpaMuIbl 2
15. | OOweM Ten BpanieHus 2
16. | [1nomans moBEepXHOCTH Chepsl 2
17. | Ilmomrank MOBEPXHOCTH IIUIIMHAPA 2
18. | [11omaas MoBEpXHOCTH KOHYCA 2
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IIpakTnyeckoe 3anaTue Nel6 2

Pemrenue 3aa4 Ha HaX0XKJICHHUE AIIEMEHTOB, 00BEMOB U IIJIOIIA/ICH MOBEPXHOCTUMHOTOTPAHHUKOB U Tell

BpallleHUs

CamocrositeibHas padora Ne31 2

Haxoxnenve nusMepeHuil npu3Mbl

CamocrositesibHas padora Ne32 2

Haxoxnenve naMepenuii napasienenurnesia

CamocrosiTesibHas padora Ne33 2

Haxoxnenve nu3MmepeHuil mupamuibl

CamocrositesbHas padora Ne34 2

Haxoxnenne namepeHunii Konyca

CamocrosiTesibHast padoTa Ne35 2

HaxoxneHnve u3aMepeHuii uIMHIpa

CamocrosiTesibHast padoTa Ne36 2

Haxoxnenne nsmepenuii mapa

CamocrosiTeibHast padoTa Ne37 2

Brruucnenue 00beMOB U TUIONIAICH TOBEPXHOCTH
Pazgen 4. KomOnnaTopuka, CTaTHCTHKA, TEOPHUS BEPOSITHOCTEH 47=43+4
Tema 4.1. Conep:xanue yueOHOro MaTepuaJia 16
DneMeHTbl KOMOMHATOPUKU 1. | OcHOBHbIE MOHATHS KOMOMHATOPUKU 3

2. | 3ajauM Ha MMOJICUET YMCIIa pa3MEIIeHUH, IepeCTaHOBOK U COYETaHU I 3

3. | ®opmyna 6mroma Hetotona. Tpeyronsauk [Tackams 3

CamocrosiTesibHas padoTa Ne3§ 3

Beruucrienue yncna pasMenieHuii, coueTaHui, IepecTaHOBOK

CamocrosiTesibHasi padoTa Ne39 4

CocTaBUTh MPE3EHTALMIO Ha TEMY «JIeMEHTHl KOMOMHATOPUKI

Conep:xanue yueOHOro MaTepuajia 16
Tema 4.2. 1. | CoOwiTHE. BeposaTHOCTH COOBITHS 5
DOneMeHTHl Teopuu BeposTHocTel | 2. | CiokeHne U yMHOKEHUE COOBITUI 5

3. | 3amaun Ha BBEIUYMCIIEHUE BEPOSTHOCTEH COOBITHS 6

Conep:xanue yueOHOro MmaTepuajia 15
Tema 4.3. 1. | IIpencraBnenue qanHbIX (Tabauia, guarpamma, rpadukm) 4
DIeMEeHThl MAaTeMaTHYECKOM 2. | 3agauu Ha cocTaBiieHUE TaOIHII, TUarpamMm, rpaduKoB 4
CTaTUKHU IIpakTnyeckoe 3ansitue Nel7 3

Kontponbras padora No2
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CamocTosiTeibHasi padota Ned0
CocraBnenue TabuIL, 1uarpamMmm, rpadukos

4

IK3aMeH

2

Bcero

334+4+2=340
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3 YCJIOBUS PEAJIM3AIINN YYEFHOM JUCITATIIIMHBI

3.1 TpeGoBaHuss K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH 0

Peanuzanus yueOHO JUCIUILTAHBI OCYIIECTBIISICTCS B  KaOuHerte
Maremartuka.

O6opynoBanue yuyeOHOro KaOuHeTa:

Kommiekt y4yeOHOM meOenm, ayauTopHash JOCKAa, KOMIBIOTEP C  YCTAHOBJICHHBIM
JUIECH3UOHHBIM TPOTPaMMHBIM 00eCreYeHHeM, MYJIbTUMEIUHHBIA HPOEKTOpP, 3KCHO3UIIMOHHBIH
JKpaH.

Hcnonp3yemoe mporpammuoe odecneueaue: Microsoft @ WINEDUperDVC AllLng
Upgrade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year;
Microsoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.

3.2 UndopmannonHoe odecriedeHne 00yueHust

OcHoBHasi JIMTEeparypa:

1. AnreOpa m Hayalla MaTEeMAaTUYECKOTO aHaim3a. /[upgakTudeckwe MaTepuaabl K YUCOHHKY

I.A. AnmumoBa u npyrux. 10 kimacc: yde6.mocodue st o0meo0pa3oBar. opraHu3anuil . 0a30BbId U
yray6s. ypoau / M.U. 1llabynun, M.B. TkaueBa, H.E. ®enoposa. — 8-¢ m3x. — M. : [Ipocsemene,
2017.—-207 c.

2. 'eomerpus. Jlunaktuyeckue Matepuansl. 10 kmace : ydeO.mocobue ansi obmieoOpa3oBart.
opranu3anuii : 6a3oBslif 1 yriuyou. yposuu / b.I'. 3uB. — 15-e uzn. — M. : [Ipocsemienune, 2016. — 159 c.

3. 'eomerpust: 10-11 kmaccel: yued.nas obmeodpazoBaT. yupexaeHui: 0a30BbId U MPOuIIL.
ypoBuu / [JI.C. AranacsiH, B.®. Byry3oB, C.b. Kagomues u np.]. — 21-¢ u3a. — M. : IIpocBemenue,
2014. - 255 c.

4. I'mu30ypr, B.1. MaremaTuka: anrebpa ¥ Hauajga MaTeMaTUYECKOTO aHAINW3a, T€OMETPUS.
Anrebpa u Hayanma marematuueckoro aHammsza. 10 kmacc. KoHTposbHBIE paOOTHI U yYaIIuXCs
o011eo0pa3oBaTesIbHBIX Oopranu3anuii (0a30Bblii U yriayOneHHsld ypoBHH) / B.M. I'mu3Oypr; nox pen.
A.I'. Mopakosuua. — 3-e u3f., crep. — M.: MHemo3uHa, 2014. — 64 c.

5. KontponbsHo-uzmeputensHslie Mmatepuaisl. ['eometpus. 10 knace /Coct. A.H. Pypykun. — 2-e
u31., nepepab. — M.: BAKO, 2014. - 96 c.

6. KonrponsHo-u3meputensubie Matepuaisl. ['eometpus. 11 kmace /Coct. A.H. Pypykun. — 2-¢
u31., nepepad. — M.: BAKO, 2012. - 96 c.

7. MaremaTHKa JJIsl TIEarOTHYECKUX CIIEIUATBHOCTEH: YIYeOHUK W MPAKTHKYM Ui CPEITHETO
npodeccuonanibHoro oo6pazoanusi / H. JI. CredanoBa, B.M. Cueryposa, H.B. Kouypenko, O.B.
Xapuronosa; o ooueit pegakuueit H.JI. CredpanoBoil. — Mocksa : M3narenscrso IOpaiit, 2023. —
218 c. — (IIpodeccronanbnoe obpasoBanue). — ISBN 978-5-534-05028-8. — Tekct: 35eKTpOHHBIN
// ObpazoBarenbHas wiatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512911

8. MaremaTuka: anrebpa u Hayajla MaTeMaTH4YECKOT0 aHaJIM3a, reoMeTpusi. Anredpa U Havasa
mareMaThueckoro anamuza. 10-11 xmaccel: yueO.ans oOmeoOpazoBaT. opraHu3ainuii: 06a30BbIA U
yray6a. yposau / [LI.A. Amumos, FO.M. Komsrun, M.B. TkaueBa u ap.]. — 4-e m3a. — M. :
[TIpocsemenue, 2017. — 463 c.;

9. CmupHoB B. A. EI'D 2011. Maremaruka. 3anada C2. 'eomerpus. Crepeomerpus / [Tox pen.
A. JI. CemenoBa u 1.B. Amenko. — M.: MIITHMO, 2011. — 64 c.

10 Oly6a, M.IO. YuuM TBOpYECKH MBICIUTh Ha ypOKax MaTeMaTHKU: MOCOOME JUIsl y4duTenen

obmreoOpazoBarenbHbIx yupexaenuii / MLIO. [lly6a. — M.: [Ipocsemienue, 2012. — 218 c.

JlonoJHUTeIbHAA JINTepaTypa:
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1. Anrebpa. 10-11 kmacc. Temarudeckue TeCTHI U YIIPaXHEHUS: Y4eOHO-METO/I. TTocoOue / 1o
pen. . A. Mansuesa. - M.: HUU mxonpHBIX TexHomoruii; PoctoB v//1 : M3n-Bo Mansies /[.A., 2010.
-221,[1] c.

2. Anekcanapoa, H. B. Hcropuss maremaTHYeCKMX TEPMHUHOB, IOHSITHH, 00O03HAUYEHUIL:
cioBapb-cripaBoyHuK / H. B. Anekcanaposa. - 3-e usn., ucnp. - M.: Uza-so JIKH, [2008]. - 246 c.

3. banasu, 3.H. ['eomeTpus: mydmiue 3aa4d Ha TOTOBBIX YePTEKax JJIs MOATOTOBKH K [ A u
EI'D: 7-11 knaccer / D.H. banasu. — PocroB v//1: ®enunkc, 2013. — 274 c.

4. Beiroackuii, M. S1. CripaBo4HHK 110 3JieMeHTapHOi MatemaTtuke / M. 5. Beiroackuii. - M.:
Actpens : ACT, 2003. - 509 c.

5.3uB, Bb.I'. Jlumaktuueckue wmatepuasnbl 1o anredbpe mus 10-11 xmaccoB. — CII6.:
«Ilerpormud», «Bukropus mocy, 2013. — 216 c.

6. Martematuka B mkoje. ExxeMecsiaHbIi HayYHO-METOAMYECKHMA Ky pPHAIL.

7. Marematuka. ExxemecsYHbIN METOIUYECKUM Ky pHAJL.

8. MopakoBuy, A.I'. AnreOpa u Havaiga Maremarudyeckoro aHanuza. 10 xmacc. (mpoduiIbHbIHI
YpOBEHB): MeToanueckoe nocodue misa yuurens / A.I'. Mopakosuy, I[1.B. CemenoB. — M.: Muemo3uHa,
2010.-239c.

9. MopakoBuy, A. . Bcs mikonbHas MaTeMaTvka : KOPOTKO O CaMOM BaKHOM: ydeO.mocobue
st ydamuxcest 5-11 kmaccoB / MopakoBuu AL - 2-e uzn. - M. : HoBsrii yueOnuk, 2004. - 126 c. -
ISBN 5-8393-0302-X : 32.80 p.

10. PriBkuH, A. A. CipaBOYHHK 10 MAaTEMAaTHKE : CIPAB.MMOCOOME JIJIsl yUAIMXCS CPEIl. CIICII.
yue0. 3aBeICHUI M MocTymaroumx B By3bl / A. A. PeiBkuH, A. 3. PriBkun, JI. C. XpeHos. - 4-¢ u3n.,
nepepad. u gon. - M. : Beicm. mik., 1987. - 479, [1] c.

11. CrnpaBouynuk yuurtens mareMatuku / aBT.-cocT. H.A. Kum. - Bonrorpan: Yuutens, 2012. —
283 c.

12. Tutapenko, A.M. Maremaruka: 9-11 kmaccer: 6000 3amay u npumepos / A.M. TurtapeHko.
— M.: Dkcemo, 2007. — 336 c.

13. Ypoku anreOpbl ¢ npuMeHEHHEM HH(OPMAIMOHHBIX TEXHOJOTHH. DyHKIUMU: rpaduku U
cBoicTBa. 7-11 knaccel. Metoauyeckoe mocodue ¢ aneKTpoHHbIM npuiiokeruem / FO.A. bobens, E.B.
Crno0OoxannnoBa. — M.: IInanera, 2014. - 128 c.

14. ®apkoB, Anekcanap BukropoBuu. BrexnaccHas pabora mo maremartuke. 5-11 kiacchel
[Tekct] / A. B. ®apkos. - 3-¢ uza. - M. : Aiipuc-nipecc, 2008. - 286, [1] c.

15. lleBkun, A.B. TekcroBble 3amaun 1mo matemaruke: 7-11 / A.B. IlleBkun. — M.: MJIEKCA,
2013. - 208 c.

16. llubacos, JLII. 3a crpanunamMu ydeOHMKAa MaTeMAaTUKH: MaTeMar. aHaiu3. Teopus
BEpOsTHOCTEH: mocobue s ywamumxes 10-11 xm. / JLII. IIubacos, 3.d. I[HubacoBa. — M.:
[Tpocsemenue, 2008. — 223 c.

Oo0Opa3oBarejibHble  pecypchbl  MH(OPMAIMOHHO  TEJEKOMMYHHMKAIIMOHHOW  CeTH
«HuTepHeT»
1. MunucrepctBo odpazoBanus PD:www.ed.gov.ru, www.edu.ru

2. Tectuposanue online: 5 - 11 xkraccer:www.kokch.kts.ru/cdo

. Merasuruknoneaus Kupumia u Medomus:www.mega.km.ru

. Maremartnueckue 3TrOa6l. WWW.etudes.ru

. www.rubricon.ru/;

. www.encyclopedia.ru

. caitte ust moaroroBku k EI'D:www.mathege.ru, www.fipi.ru , www.alexlarin.net
. Www.mat.1september.ru

. www.edu.ru

O© 00 N O O b W
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10. www.school.edu.ru
11. www.fipi.ru
12. www.mioo.ru

4 KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHUA JUCIIUIIJIMHBbI

KoHTpone © oOleHKa pe3yldbTaTOB OCBOCHHS YYEOHOH JHCIUTUTHMHBI

OCYHICCTBIIAACTCA

nmpenoaaBaTrcyiceM B IPOHECCE INPOBCACHUA JICKIIMOHHBIX 3aHATHH U YPOKOB, TECTUPOBAHUA, a TAKKE
BBITIOJTHCHU A O6y‘-IaIOIJ_II/IMI/IC$I HHAUBUYAJIbHBIX 3az[aHm”1, IIPOCKTOB, HCCHeﬂOBaHHﬁ.

Pe3yabTarsl 00y4yeHusi (0CHOBHbIE BH/bI Y4eOHOM

(I)OpMLI H METObI
KOHTPOJIA U OHCHKH

paloHaJIbHble YpaBHEHUS U CHUCTEMBI;
CUCTEM HEPABCHCTB C IPUMEHEHUEM
pa3JIMYHBIX CIIOCOOOB.

peuiatb HEPABCHCTBA U

NAeATeJJbHOCTH) pe3yJIbTaToB
00y4eHust
OnpeneneHue posid MaTeMaTUKU B HayKe, TEXHUKE, SKOHOMMKE TectupoBanue.
MH(POPMALIMOHHBIX TEXHOJIOTUSAX UITPAKTUYECKOH 1€ TEIbHOCTH. OneHka BBIIOIHEHHON
CaMOCTOATEIbHOU
paboTHI.
YMeHHs BBINONHATH apudMeTHdeckux nedcTBuid Han yuciamu, | OleHKa BBITOJIHEHHON
coyerasi yCTHbIE U MUCbMEHHBIE NIPHEMBbI; HAXOIUTh MPUOIMKEHHBIE CaMOCTOSITEIIbHOU
3HAQYEHMS] BEJIMYUH U TOTPEHIHOCTEM BBIYUCICHUHN (a0CONIOTHON U paboTHLI.
OTHOCUTEJIBHOW); CpaBHMBAaTh 4YHCJOBbIE BBIPAKEHUS; HAXOAUTh
OLIMOKHU B Ipe0oOpa30BaHUSAX UBBIYMCICHUSX.
3HaHUS O KOPHAX aireOpauyecKuxX ypaBHEHHH; HOHATHUAMU TectupoBanue.
WCCIICIOBAaHMs ypaBHEHHH W cucteM; 0 (opme 3ammcu pemieHus | OleHKa BHIIOJTHEHHOM
CTaHJApTHBIX YPaBHEHUH, IPHUEMOB IpeoOpa3oBaHusl ypaBHEHUN JUIs CaMOCTOSITEIIbHOU
CBEJCHMS K CTaHIApTHOMY YpaBHEHMIO. YMEHMs  peularb paboTHI.

3HaHMS O TIOHATUM NIEPEMEHHOM, NMpUMEpaMU 3aBHUCHUMOCTEH,
NoHATHEMTpaduKa, ONpEACICHNE  NPUHAUIEKHOCTH  TOYKHU
rpaduky QyHKIMM, CBOMCTBAa (QYHKIMH. YMEHHUS ONPENENATh IO

Or1eHKa MpaKTHIECKOM
paboThl, BHIMOTHEHHON
Ha MPAKTHYECKOM

HppalOHAJIbHEBIC, ITOKAa3aTCIIbHEIC, J'IOFapI/I(l)MI/I‘-IeCKI/Ie YpaBHCHMU.

¢bopmyse mpocteiiield 3aBUCUMOCTH, BBIpaXKaTh 110 (GopMyIie OJHOMN 3aHATHH.
NEepEMEHHON JIpyrue; HaXoAUTh 00JacTh ompeAeieHus M 00JacTu
3HaYEHUHN QYHKIHH.

3HaHMS O TIOHSATHUM KOpHS; CTeNeHu; Jjorapupma. YMeHus TectupoBanue.
BBIUUCIIATh 3HAYEHUs KOpPHEW, CpPaBHUBATh KOPHH, MpeoOpa3oBbiBaTh | OlieHKa BHIIOIHEHHOM
YHUCIIOBbIE U OYKBEHHBIE BBIPAXKEHHH, COJEp)Kalllue paJuKalbl, CaMOCTOSITETIbHOM
BBIUHCIATh CTENEHEH C palMOHAlIbHBIM IIOKA3aTeleM; pellaTh paboTHI.

O1ieHKa MPAKTAYECKOMN
paboThI, BHIMIOTHEHHON
Ha IPAKTUYECKOM

TPEyroJbHUKA U 00BSICHEHNE X B3aUMOCBS3U; TOHATUSAMH 00
apKCHHYyCe, apKKOCHHYCE U apKTaHreHce. YMEHHUS MPUMEHSATh OOIINX
METOJIOB PELICHMsI YPaBHEHUH (IIPUBEIECHUEK JMHEHHOMY,
KBaJIpaTHOMYy, METOJl  DAa3OXKEeHHs] Ha MHOMWUTEIH, 3aMEHbI
NIEPEMEHHON) NPU PELIEHUU TPUTOHOMETPUYECKUX YPABHEHUH.

3aHATUU.
3HaHUSA O paJUaHHOM METOJIE€ M3MEPEHMs YIVIOB BpamieHus ux | OILeHKa BBIIOJHEHHON
CBA3U C TPaLyCHOM MEpOH; O ONPENEICHUU TPUTOHOMETPUUYECKUX CaMOCTOATEIILHON
GyHKIUR IS YIJIOB TMOBOPOTa M OCTPHIX YTJIOB MPSIMOYTOJBHOTO paloTHI.
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3HaHMUS O TMOHSATHH YHCJIOBOM TMOCIEA0BATEIbHOCTH, IIpeaena
MOCJIeIOBAaTEIbHOCTH;  MPOM3BOJHAs M €€ NpPUMEHEHUue; ee
MEXaHUYECKOTO U T'€OMETPUYECKOr0 CMbICIA. YMEHUS UCIOIb30BaTh
QITOPUTM BBIUKCIIECHUS MPOU3BOTHOMN Ha MPUMEPE BBHIYMCICHUS
MIHOBEHHON CKOPOCTH U YIJIOBOTO KO(PQUIMEHTa KCaTelbHOH;
COCTaBJIATh ypaBHEHHUs KacaTelbHOW B OOIIEM BHUJC; UCIOJIB30BATh
npaBwia nuddepeHpoBaHusi, TaOIUIBI TPOU3BOAHBIX;, MPUMEHSTDH
MIPOM3BOJIHBIC JUIS PEIICHUS 33]]a4 HAa HAX0XKJICHUE HaWOOIBIIIETO,
HAaMMEHBIIET0 3HAUYCHHUS U Ha HAXOXKJCHHE dKCTpeMyMa

O11eHKa BBINOJHEHHOMN
CaMOCTOSITEILHOMN
paboTHL.
TectupoBanue.

3HaHUSO TIOHATHE WHTErpaja WIEPBOOOpPA3HOH; O TMpaBWe
BBIYMCIICHHS TI€pBOOOpa3HO U1 TeopeMbl  Hprotona-JleitOHwmIIa.
YMeHus pemarpb 3aJaud Ha CBSI3bIIEPBOOOPA3HON U €€ MPOU3BOTHOMH,
BBIUUCIIATH MEPBOOOPA3HYIO JUIsl JaHHON (YHKIUU; peliaTh 3a1ad Ha
MPUMEHCHHE WHTErpana JUisl BEIYUCICHHUS (PU3NYCCKUX BEIUYHH H
mIonaaei

OLeHKa BERITOJIHEHHON
CaMOCTOSATENLHOM
paboTHL.
TectupoBanue.

BilageHue 3HaHHMEM O IIOHATHE BEKTOpA; O IOHATUU JIEKapTOBOU
CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOCHUE 110 3a/IaHHBIM
KOOpAMHATaM TOYEK M IUIOCKOCTEH, HAXOXKICHHE KOOPAMHAT TOYEK.
YMEHHsI NPUMEHATH TEOPHUIO0 IPHU PEIICHWM 3aJad Ha JEHCTBHS C
BEKTOPAMH.

OrnieHka MPaKTUYECKOM
paboThI, BBIMIOJTHEHHOU
Ha MPaKTHIECKOM
3aHSATHUH.

Bnanenue 3HaHusMU M yMmeHus (GOpPMYJIMpPOBAaTh U TNPUBOJIUTH
JI0Ka3aTenbCTBa IIPU3HAKOB B3aUMHOIO  PaCHOJIOXKEHUS
IPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE; B3aUMHOTI'0 PACIIONOKEHUS
IUIOCKOCTEN B MPOCTPAHCTBE. Y MEHMsSI pacliO3HaBaTh HA YepTekKax H

OrnieHKa MPaKTUYECKOM
paboThI, BBIMIOJTHEHHOU
Ha MPaKTHIECKOM

MOJIEJIAX PA3JIMYHBIX CIy4yaeB B3aUMHOI'O PACIOIOKEHUS NPSMBIX U 3aHITHH.
IIJIOCKOCTEM, apryMEHTUPOBATh CBOM CY’KICHUM; IPUMEHTh NIpU3Haky | OreHKa BBIMOJIHEHHOMN
U CBOMCTBA pAaclOJOXKEHUSA MPAMBIX M IUIOCKOCTEH IIPpU DPELIEHUU CaMOCTOSITENIbHON
3a/1a4. paboTHI.

3HaHus 00 ONMCaHME M XapaKTEePUCTHUKAaX pa3IUYHbIX BHU/IOB

MHOTOTPAaHHUKOB WX DJIEMEHTOB M CBOWMCTB, OO0 OMNHCAaHUHM W
XapaKTepI/ICTI/IKaX pasnanHx BUIO0B TCJ BpaHleHI/IfI. yMeHI/ISI
n300pakaTh ~MHOTOTPAHHUKM ¥ BBIMIOJNHATH TOCTPOEHUS  Ha
I/I306pa)KeHI/I$[X n MOICIAX MHOFOFpaHHI/IKOB U TCJ BpaHIeHI/ISI;
MIPUMEHSITh CBOWCTBAa CHMMETPUH MPHU PEIICHUE 33/1a4; PelIaTh 3a]a4uu
Ha HOCTpOGHI/Ie CCUCHUs, BBIYHCIICHUC OJIUH, paCCTOﬂHHﬁ, YFJ'IOB,
Iomaaeii 1 o0LEMOB.

OneHka BBIOJHEHHON
CaMOCTOATEIILHON
paboTHI.
TectupoBanue.
3amuTa npe3eHTauy.

3HaHUs O MpaBUIaX KOMOMHATOPHKHU U MPUMEHEHHUE IPU pEeUIeHUH
KOMOMHATOPHBIX 3adad; o OuHoMe HpIOTOHA U TpeyroJbHHUKE
[Tackainst. YMenus pemaTth KOMOMHATOPHBIC 3a/1a4d METOJIOM Tiepedopa
UIIpaBUJIaM KOMOMHATOPUKH.

Or1eHKa BBIIOJIHEHHOMN
CaMOCTOSITEILHOMI
paboTHI.
TectupoBanue.
3ammuTa npe3eHTaIu.

3HaHuA 0 KJIIAaCCUYCCKOM OIIPCACIICHUSA BepOHTHOCTH,CBOﬁCTBaX

OI_ICHKa BBIIIOJIHEHHOM

BEPOSITHOCTH, TEOPEME O CyMME BEpPOSTHOCTEM. YMEHHMs pelarhb CaMOCTOATEIIHON
3aJ]auu Ha BBIUMCIIEHUE BEPOSITHOCTEH COOBITHIA paboThbI.
TectupoBanue.
3HaHUS O TIPEACTaBIEHUM  YHUCIOBBIX JaHHBIX  (Tabmuipl, | OleHKa BHIIOJHEHHOM
auarpammbl, rpagukd). YMeTh pemiath NpakTHUYecKHe 3a7aud Ha CaMOCTOATEIIHON
00pabOTKY4HCIIOBBIX TaHHBIX. paboThI.
TectupoBanue.
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5 OHEHOYHBIE CPEJICTBA 110 JUCIHHUIIVIMHE
«MATEMATUKA»

BapuanTt 1

Omeemamu Kk 3a0anuam I1-12 aenawmcea wughpa, uucio unu nocinedosameibHoCms YuQpp,
komopuwie cinedyem 3anucams ¢ BIIAHK OTBETOB Ne 1 cnpasa om nomepa coomeencmayouiezo
3a0anus, HaUUHan ¢ nepeoil Kiemouku. Ecaiu omeemom aenaemcesa nocnedosamenvHocms yugp,
mo 3anuwiume eé 0e3 npodenos u Opy2ux 0ONOIHUMENbHIX cuMeon08. Ecnu omeem na 3adanue
umeem eOUHUUY UIMEPEHUS, MO NPU nepeHoce omeema HA OIAHK Clledyem 3anucamsy moJibKo
nonyuennoe yucno. Eounuyvl usmepenus ¢ omeeme yxkazvigamv He Haoo. Kasxcowvlii cumeon
nuwume ¢ OMOEIbHOU K1emouKe 6 COOMEemcmauu ¢ nPUEEOEHHBIMU 6 OJ1aHKe 00pa3yamu.

Hpotmmaﬁme SHUMAMENbHO MEKCM U eblnoinume 3aoanusn 1-5.

OOmenpuHsTHIE POpMaTHI THCTOB OymMaru 060o3HavaroT OykBoi A u nudpoii: A0, Al, A2 u tak
nanee. Jlucr popmara AQ mmeer GopMmy HpSIMOYTOJBHUKA, IDIOMIAI> KOTOPOro paBHa 1 kB. M. Ecim
muct gopmata AQ paspe3arb momonaM HapajuieIbHO MEHBIIEH CTOPOHE, MOJIy4aeTcsl JIBa PaBHBIX
mucta gopmara Al. Ecim muct Al paspe3aTh Tak >ke€ TOMOJaM, IOJIydYaeTcs JBa JIMCTa
dopmara A2.U Tak nanee.

OtHoeHue OoJbIIel CTOPOHBI K MEHbILIEH CTOPOHE JIMCTa KaKJ0ro opMaTa 0JIHO U TO XKe,
MO3TOMY JIUCTHI BceX (pOopMaToB MOJ00HBI. DTO CAENIaHO CIEUUANBHO JJIs TOTO, YTOOBI IPONOPLUU
TEKCTa M €ro pacHoJOXEeHHWE Ha JHMCTE COXPAHSUIUCH MPU YMEHbIIEHUM WM yBEJIHMYeHHM mmpudra
IpyU U3MEHEeHuHU (hopmara JIMCTa.

B tabnune naHsl pa3Mepsl (¢ TOUHOCTBIO A0 MM) YETHIPEX JIMCTOB, UMEIOIUX (HopMaThl

A0, Al, A3u A4.
Howmep nncra Jvna (MM) Mupuna (Mm)
1 297 210
2 420 297
3 1189 841
4 841 594

YcTaHoBUTE COOTBETCTBUE MeXay (hopMaTaMu U HOMEPAaMHU JIUCTOB. 3allOJHUTE TaOIHILY,
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B OJJaHK OTBETOB IEPEHECUTE IOCIIEAOBATEIBHOCTh YETHIPEX HUGP, COOTBETCTBYIOIIMX
HOMEpaM JINCTOB, 0€3MPoOETIOB, 3aMATHIX U TOTOTHUTEILHBIX CHMBOJIOB.

A0 Al A3 A4

Ckomnbko nucToB GopmaTta A6 MOTYUUTCS U3 OJHOTO JIUCTA

dopmara A3?01BeT:

Haiinure muomans aucta popmara AS. OTBET HaiiTe B KBaIpaTHBIX

CaHTI/IMeTan.OTBCTZ

Haiinmure oTHOIIEHHME NIMHBI JUAaroHau Jucra (Gopmara A7 K €ro MEHbBIICH CTOpPOHE.
OTBETOKPYTIIIUTE IO NECATHIX.

OTtBeT:

bymary ¢opmara A5 ynakoBanu B nauku no 1000 nucroB. Haiinure maccy nmauku, eciau
Macca Oymaru miomanu 1 kB. M paBHa 144 r. OTBeT naiiTe B rpaMMax.

OTtBeT:




Ha xoopnunatnoit npsimoii otmeueHsl Touku A, B, C, D. OxgHa U3 HUX COOTBETCTBYET UMCITy +/86 .
Kakast 5To Touka?

1) Touka A 2) Ttouka B 3) touka C 4) Ttouka D

OTtBerT:

Popurensckuii koMuTeT 3akynui 10 ma3noB AJs MOJAPKOB JETSIM B CBA3H C OKOHYaHHUEM y4eOHOTO
roga, u3 HUX 4 ¢ MammHamMu W 6 ¢ BuaamMu ropojoB. [lomapku pacnpenensroTcs CirydailHbIM
obpazom Mexay 10 nmereMu, cpeau KOTOpbIX ecTh Bomonsa. Haiinure BeposSTHOCTH TOrO, YTO
Bonone nocranercst masir ¢ MalllMmHOM.

OTtBeT:

Ha pucyHnkax m3o0pakeHsl Tpadukn (GyHKIMH BHaa Y = ax?+bX +C. YCTaHOBHTE COOTBETCTBHE
MeXy rpadukamu GyHKIUH 1 3HaKaMu KO3 (UIIMEHTOB & U C.

TPAOUKU
A) yh B) vh B) v
0 e 0 = x 0 X
KOODODOUIIMEHTHI
1) a<0,c>0 2) a>0,c>0 3) a>0,c<0

B Tabnuue noa kaxxaoi OyKBOHM yKa)XKUTE COOTBETCTBYIOIIMIA HOMED.

A|b|B

OTtBeT:
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MoOmHOCT, ~ NOCTOSHHOTO TOKa (B BaTTax) BhUMcHsercs mno  ¢dopmyne P =1°R,
rne | — cunma Toka (B ammepax), R — comporuBinenue (B omax). [lonw3ysicek
aToi (hopmysioH, HaiuTe compoTuBieHue R , ecnmu mMomHOCTh coctaBisger 891 BT, a cuna Toka
paBHa 9 A. OtBer naiite B omax.

OtBerT:

Vkaxunure PEIICHUE CUCTEMBI HCPABCHCTB

X>8,
9-x>0.
1 O > 3 O 0 >
) 8 ) 8 9
2) 8 > 4) Her pemeHui
Otser:

Pajiiyc BIHCAHHOI B KBAJpaT OKPY:KHOCTH pasen 18+/2 - HAlIHUTe IMaroHais

9TOr'0 KBaapara.

OTtBeT:

JlnaroHanbs mpsMOYTOJBHUKA 00pa3yeT yroy 74° ¢ OJHOW W3 ero CTOPOH.
Haiimure ocTpelii yros MexJIy AUArOHaIsIMA 3TOrO NPSIMOYTIOJIbHHKA.
OTtBeT maiiTe B rpagycax.

OTtBeT:

He 3a0y0bme nepenecmu éce omeenol 6 0.1aHK omeemos Ne 1 6 coomeemcmeuu ¢ uncmpykuueil
no evinoanenuto pavomut. Ilposepvme, umoowl Kar)cowvlii omeem 0bl1 3anUCAH PAOOM C NPAGUTLHBIM
HOMEPOM 3A0aHUsL.
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Caexue ¢pyktsl conepkar 93% Boapbl, a BeicymeHHbIe — 16%. Ckoabpko TpeOyeTcst CBEXUX
(GPYyKTOB JUIs IPUTOTOBIICHUS 21 KT BRICYIIEHHBIX (PPYKTOB?

Pemenue.

OrtBer:
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IToctpoiite rpaduk pyHKIHUN

(0,752 +0,75x)- x|

y X+1
Onpenenure, MpU KakuX 3HAYEHUSX M mpsiMas Y =M He uMeeT ¢ rpadUKoM HHU OJHON o0Imei
TOYKH.
Pemrenue.
OrtBer:
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()

[Ipsimasi, mapamiensHast cropone AC tpeyromsauka ABC, mepecekaer ctoponst AB u BC
BToukax M u N coorBercrBenno. Haiimure BN , eciu MN =11, AC =44, NC =18.

Pemnrenue.

OrtBer:
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Cucrema OICHUBaAHUSA I[pOBCpO‘lHOﬁ paﬁoTLI o MaTEeMaTHKE

[TpaBusbHBIN OTBET Ha Kaxaoe U3 3aganuii 1-12 onennBaetcs 1 6amiom.

Homep IIpaBWJIbHbBII 0TBET
3aJaHusA

1 3421
2 8

3 312,5
4 1,7
3) 4500
6 3

7 0,4
8 321
9 11
10 3
11 72
12 32
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Kpurepun oueHuBaHus BHINIOJHEHHSI 3aJaHUI C PAa3BEPHYTHIM OTBETOM

Ceexue GpykTsl cogepxat 93% Bojibl, a BeicylieHHbIE — 16%. CronbKo TpeOyeTcsl CBEKUX
(GpyKTOB U1 IPUTOTOBIICHNS 21 KT BBICYIIEHHBIX (PPYKTOB?

Pemenue.
Cyxas 9acTh CBeXKUX (QPPYKTOB cocTaBisieT 7%, a BeICymieHHbIX — 84%. 3HauuT, 17151 MPUTOTOBIICHUS

21 xr BeICYIIEHHBIX (PPYKTOB TpeOyeTcs __-21=252 (Kr) cBeXHX.

OrtBer: 252 kr.

baner CopnepxaHue KpuTepus
2 Xop penieHus 3a/1a4u BEPHBIN, IIOJy4E€H BEPHBINA OTBET
1 XoJ peuieHusi BEpHbIN, BCE €ro LIaru NpucyTCTBYIOT, HO JIOMyLIEHa OLIMOKa
BBIYHCIIUTEIIBHOTO XapaKTepa
0 Pemennie He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, IEPEUHUCICHHBIX BBILIE
2 Maxcumanvnoiii 6ain
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[ToctpoiiTe rpaduk GyHKIUN
(0,75 +0,75x)- [x|

y X+1
Omnpenenure, MpU KakuxX 3HAUYEHUSAX M mpsiMas Y =M He uUMeeT ¢ rpaduKOM HHM OJHON oOwieH
TOYKHU.
Pemenue.
(0,75¢+0,75x)- Je| _ 3x|x] )/ |
[IpeoOpasyem BbIpaxkeHHE = MpU yCIIOBHUH,
X+1 4 /
yTo X # —1. /
3x?
[Moctpoum rpadux Qysaxkmmm Y =— e mpr x<-1 u -1<x<0 /
3x? /
u rpaduk QyHkuu Y = e npu x>0 /
[Ipamassy=m He umeer ¢ rpaUKOM HHM OJHON OOLIEH TOUKH IpH /
m=-0,75.
OtBer: m=-0,75. -10 X
I/
banner CopnepxaHue KpuTepus
2 I'paduk mocTpoeH BepHO, BEPHO HAWIEHO HCKOMOE 3HAUYEHHUE MapaMeTpa
1 I'padux mocTpoeH BepHO, HO MICKOMOE 3HaYCHHE MapamMeTpa HalJeHO HEeBEpHO WIIH He
HaWJIeHO
0 Perienue He COOTBETCTBYET HU OTHOMY M3 KPUTEPUEB, IEPEUHUCICHHBIX BBIIIE
2 MaxcumanvHoi 6ann
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@ [Ipsimas, mapamiensHas cropone AC tpeyroasauka ABC, mepecekaer croponsl AB u BC
BToukax M u N coorBerctBenno. Haiimnre BN , ecmut MN =11, AC =44, NC =18.

Pewenne.
B
M/\N
A C
[Tockonbky mnpsmas MN mnapamiensna mpsmoit AC , yrmet BNM u BCA paBHbl  Kak

coOoTBeTCTBeHHbIE Npu mapamienbHblXx npsambix AC u MN u cekymeir BC . CrnenoBatenbHo,
TpGerJII)EIéKI/I ABC u MBN momo06HbI 10 1ByM yTiaaM.

3Ha‘-II/IT, _ =_  =__= 4,a IMOCKOJIbKY BC — BN +NC =1+ 18 , IOJIy4aeM:
BN MN 11 BN BN BN
BN = % =6
3
Orser: 6.
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baer ConepxaHue KpuTepus

2 XoJ penieHus: BEPHBIi, BCE €ro 1Iaru BBIITOJIHEHBI IIPABUIIBHO, ITOJIyYEH BEPHBIA OTBET

XOII peliCHusd BepHLIfI, BCC CTO IIarv BBIIIOJIHCHBI IPABUJIbHO, HO JaHbI HCIIOJIHBIC
00BIACHEHUS WIIH J0oImyni€Ha OJJHa BEIYUCIINTCIIbHAA omnoOKa

Pemnrenue He COOTBETCTBYET HU OAHOMY U3 KPUTCPUECB, IICPCUUCIICHHBIX BBIIIC

2 Maxcumanvuoiii 6ann

CucreMa olleHUBAHUS BHINOJHEHNS Beell padoThl
MaxkcumanbHbIH 6alit 3a BeIoTHeHHE padboTsl — 18.

Pexomenoayuu no nepesody nepsuyuHvix 6QII06 6 OMMEMKU NO
NAMUOANILHOU KA

OTMeTKa 0 NATHOAIILHOH HIKAJIE «2» «3» «“4» «5»

[TepBruuHBIC OaIbI 04 5-10 11-14 15-18

TecToBblE 3a1aHNA 10 MAaTeMaTHKeE

Bapuanr 1

1) Pemute cucremy ypaBHEHUIA:

{x+y=3
2x—y =0
a. X=7,y=2 B. X=1, y=2
0. X=2,y=4 r. Xx=1, y=3
OTBeT

2) Haiimure pasHUIly KOPHEH KBagpaTHOTrO ypaBHeHHs: x> — 9x + 20 = 0.

OTtBerT:

3) YnuBoeHHas cymMMa JIByX 4Kces paBHa 32, a ux pa3HocTth paBHa 0. Uto

3TO 3a yucia?

a.7u’7 B.6ub6
0.8u & r.-8ug
OrtBer:
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4) PemmTe HEPaBEHCTBO: X2 — 4x + 4 < 0

OrtBer:

5) Jana gynkuus: f(x) = x? — 4x + 3. Onpenenure o61acTh
oTpeeneHust U 00JIacTh 3HAUCHUS JaHHOU (QyHKIUU.
a. D(f) = (-o05t00), E(f) = [- B. D(f) = (-00;0), E(f) = [-1;+0)
1;+00) r. D(f) = (-o0;+00), E(f) = [1;+00)
0. D(f) = (0;+0), E(f) = [1;+00)

OTBerT:

6) Haiimure npenen ¢pynknuu: lim ox—x+5
A peA YHKI " x—00 8x3+3x—10

OTBeT:

7) Haiigure npoussognyio Gpynkuun: f(x) = 3x* — 2x3 + 5x2 — 6.

OTBeT:

8) Haiitu: [(x? + 3x + 2)dx.

OTBeT:

9) Ecnu ckansipHO€ Mpou3BeIeHHe BEKTOPOB paBHo 0, To...
a. BEKTOPbI IEPIIEHUKYISIPHBI HaIlpaBJICHbI
0. BEKTOPHI MapasiiebHbI T. BEKTOPBI COHAIIPaBJICHbI
B. BEKTOPBI MPOTUBOIOI0KHO

OrtBerT:

10) Pemute ypaBuenue log,(5x — 4) = log,(x + 8).

OrtBerT:
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11) Ha pucynke — cxema nopor, cBs3biBaronux ropoaa A, b, B, I', /1, E, XK,
3. ITo kaxka0¥ 1opore MOXKHO JBUTaThCS TOJIBKO B OJTHOM HaIlpaBJICHUH,
yKa3aHHOM cTpeikoil. CKOJIBKO CYIIECTBYET pa3iIM4HbIX ITyTel U3 ropoaa A B

ropon 3?

A

a. 10 B. 14
0. 18 .8
OTtBeT:

12) YcraHoBHUTE COOTBETCTBUE MEX Ty rpadukaMu QYHKIIUN U

XapaKTepUCTUKaMu 3TUX PyHKIMil Ha oTpe3ke [—1; 1].

[PADOHEKHM
A) va B) Yi
\E”M Vs
— 4

-1 0 \x _I|; / 0 X

v Vi
N j
B D_N | /
—]./'-.1_‘_‘“\'“ .—Y _ll\\ﬂ/ FY
/ N
XAPAKTEPUCTUKU

1) ®ynkuusa nMeet TOUKy MaKkcuMymMma Ha otpeske [—1; 1].

2) OyHKUMS UMEET TOUKY MUHMMYMa Ha oTpe3ke [—1; 1].
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3) dyukiusa Bo3pacTtaeT Ha oTpeske [—1; 1].

4) ®dynkius yosiBaeT Ha otpeske [—1; 1].

B mabauye noo kascooti 6yxeoil epaguka ykasicume Homep XapaKmepucmuxu.

A b B r

13) Haiimute Tpéx3HadyHOE YKCIo, cyMMa nudp kotoporo paBaa 20, a cymma
KBaJpaToB Lu(p aeauTcs Ha 3, HO He aenuTcs Ha 9. B oTBeTe ykaxuTe Kakoe-
JIN0O OJTHO TAKO€ YHCIIO.

OTtBeT:

14) OT nepeBSHHOTO KyOHWKa OTIHJIMIIN BCE €TI0 BEPIIMHBI (CM. PUCYHOK).
CKOJIBKO TpaHeH y OJyYIHBIIETOCS MHOTOTpaHHHKA (HEBUANMBIC pEOpa Ha

PHUCYHKE HE U300pa>KeHbI)?

a.9 B. 18
0. 14 r. 20
OrtBer:

15) N3mepenue pocra aeTei Miaaiieil TpyIsl I€TCKOTo caaa
npejcTaBiieHo BhIOopkoit: 92, 96, 95, 96, 94, 97, 98, 94, 95, 96. Haiinure
BBEIOOPOYHYIO CPEAHIOIO.

OrtBerT:

16) Y Bogsl Ha 00e IepBOE, BTOPOE, TPEThE OO0 U MUpokHOE. OH
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00s13aTEIbHO HAYHET C IMUPOIKHOTO, a OCTAJIbHOC CHECT B IIPOU3BOJIBbHOM IIOPAIKE.

Haﬁ,[IHTe YHUCJIIO BO3MOJKHBIX BAPUAHTOB 066,2[3..

a.6 B. 8
0. 10 r. 12
OrtBer:

17) UrpanbHelii kyouk OpocatoT nBakbl. CKOJIBKO 3JIEMEHTAPHBIX UCXO/I0B
OTbITa OIArONPUATCTBYIOT COOBITUIO A: CyMMa OYKOB paBHa 57?7

OTtBeT:;

18) ansl yncna ot 1 g0 30 BriItounTeNbHO. KakoBa BEpOSTHOCT TOTO, UTO

Hay/1ayy BRIOpaHHOE YUCIIO ABJISIETCS AenuTeneM uncia 307

a. 4/15 B. 4/30
0. 1/15 r.2/15
OrtBer:

19) B noHenenbHUK aKIIMKA KOMITAHUH TTOI0POKaIH Ha HEKOTOPOE YHCIIO0
IIPOLIEHTOB, @ BO BTOPHUK MOJEUIEBEIN HA TO K€ CAMOE YMCJIO IPOLEHTOB. B
pe3yJIbTaTe OHU CTAJIA CTOUTH HA 4 % NelieBiie, 4eM NPU OTKPBITUHA TOPTOB B

IIOHCICIbHUK. Ha ckonbko IMPOLCHTOB IIOJOPOKAJIN daKIIUKW KOMIIAHWUH B

MMOHENEIbHUK?
a. 15 B. 18
0. 20 r.25
OrtBer:

20) CxonbkuMu criocobaMu MOXKHO BbIOpath 4 mapa u3 10 paznuyHbix

1apOB, €CJIH MOPSIA0K BEIOPAHHBIX IIAPOB HE Ba)KEH?
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a. 182
0. 200

OTtBeT;

B. 210
r.235
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Bapuanr 2

1) Pemmrte cucTteMy ypaBHEHUI:

{2x+3y=11
4x — 2y =2

a. X= = l“X_13 =2
| Y ' 8’y8

2) Haiigure pa3sHuUIly KOpHEH KBagpaTHOro ypaBHeHus: 3x2 — 12x + 9 = 0.

OTBeT:

3) JlBa yrcia UMEIOT CIIAYIOIIME CBOWCTBA: KX CyMMa paBHa 15, a ux
npou3BeneHue paBHo 56. Halinure 3tH yncna.

a.4ub B.3u4
0.7u8 r.8u9
OTBeT:

4) Pemmre HEpaBeHCTBO: X% — 6x + 9 = 0

OTBeT:

5) Hana ¢pynxuus: f(x) = 2x? — 5x + 2 Haiizure Bce TOUKH IIepeCEUEHUs

rpaduka >Toi PyHKIHU ¢ OCho abcucc.

a. (2;0) u (0.5;0) B. (3;0) u (5;0)
0. (0;0) u (1;0) r. (1;0) u (0.5;0)
OTBeT:

x%2-3x

6) Haiigute nmpenen pyakiun: lim
x—3 Xx-3

OrtBerT:
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7) Haiigute npoussoanyto gpynkuuu: f(x) = 2x° — 4x3 + 7x — 9.

OrtBer:

8) Haiitu: [(4x3 — 2x? + 6x — 5)dx.

OTtBeT:

9) Ecnu ckanspHOe IpoU3BecHHE BEKTOPOB paBHo —|A| * |B], T0...

a. BEKTOPbI EPIEHIUKYIISIPHBI B. BEKTOPHI MPOTUBOIIOI0KHO HAMPABIICHBI
0. BEKTOPBI MapaJlieIbHbI I'. BEKTOPHI COHAIIPaBJICHbI
OTtBeT:

10) Pemmre ypaBuenue log,(x — 4) = log,,4 +log,, x.

OTtBeT:

11) B Tabnuiie npuBeieHa CTOMMOCTD IIEPEBO3KU ACCAKUPOB MEKTY

COCCOAHUMH HACCIICHHBIMH ITYHKTAaMH. VYkaxute CXCMYy, COOTBCTCTBYIOIIYIO

TalbnuIe.
A|B|C|D|E
A 2 13
B|S 4 | 2
Cl|31|4 3
D 2
E 3
1) 3) 4)
B, C B , C B C
2/ 5\ /3\3 5 3
D A E D A E
OrtBeT:
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12) Ha xoopauHaTHOM TpsiMoii oTMedeHbl Touku A, B, C u D.
A B C D
0 1 2 3 - 5 6

Kaxxnoii Touke COOTBETCTBYET OJIHO U3 YHCEN B IPABOM CTOJIOLE. Y CTAHOBUTE

COOTBCTCTBHC MCKAY YKA3aHHBIMU TOYKaMH U YU CJIaMH.

TOYKH UHCITA
A 1) log, 10
B
7
C 2) +
L] 3
3) /26

T
I

| e

£
——

B mabauye noo kasxcooti 6ykeou mouku ykaxj;cume Homep Yucia.

A B C D

13) Ha mrectu xapToukax Hamucausl mudpsl 2, 3, 5, 6, 7, 7 (110 ogHOM nudpe

. o+oo+000
Ha KOKJI0M KapTouke). B BeIpakeHUH BMECTO Ka)KJI0TO

KBa/IpaTvKa MOJOKUIU KapTOUKy M3 JaHHOTO Habopa. Oka3anock, 4YTo
noy4yeHHas cymma genutcs Ha 10, Ho He nenutces Ha 20. B oTBeTe ykaxuTe

KaKyI0-JIM0O0 OJIHY TaKyl0 CyMMY.

OTtBeT:

14) Jlaynblii yuacToK uMeeT GopMy MPSMOYTOJIbHUKA CO CTOPOHAMH 25
MeTpoB 1 30 MeTpoB. X0351H MJIaHUPYET OOHECTH €ro 3a00POM U pa3JeInTh
TaKUM k€ 3a00pOM Ha JIBE€ YaCTH, OJJHA U3 KOTOPHIX KMeeT (GopMy KBajapaTa.

Haiinure cymmapHyto IIMHY 3a00pa B METpax.
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30 M

25 M
a. 55 B. 145
0. 135 r. 75
OrtBer:

15) Man cinegyronuii BApUaliMOHHBIA PAI;

4 5 6 7 8 9 10
2 4 4 4

i [l 2
x, |1 |

LN
L
L

bl | L

Haitqure Moy u meauany TaHHOTO pAA.

OTtBeT:

16) CryneHueckas TpyIina COCTOUT U3 23 YenoBeK, cpeaur KOTopbix 10
toHouel u 13 nepymek. CKONbKUMHU CIIOCOOAMH MOXHO BBIOPATh JIBYX Y€JIOBEK

OJHOTO 1moJja?

a. 123 B. 145
0.132 r. 110
OrtBer:

17) B ciayuaitHOM 3KCIIEPUMEHTE CUMMETPHUYHYIO MOHETY OpOCAIOT IBaXKIbI.
Haiigute BeposaTHOCTh TOro uto HacTynut ucxona OP (B nepBblil pa3 BeINaaeT
opedl, BO BTOPOM — perika).

OrtBerT:

18) 13 kononb! B 52 kapThl Hayraja BeIOpaHbl 2 kapThl. HaliTu BEposSITHOCTD
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TOTO, 4TO 00€ KapThl OYAYT KPACHBIMHU.

a.25% B. 20%
0. 24,5% r. 22,5%
OrtBer:

19) Paccrostare mexay ropogamu A u B pasuo 470 kM. 13 ropoaa A B
ropoa B Beiexan nepBblid aBTOMOOMIIb, & Yepe3 3 yaca Mocje 3TOro HaBCTpeyy eMy
u3 roposia B Beiexan co ckopocThio 60 kM/4 BTOpoit aBToMoOmIb. Haitaure
CKOPOCTb MEPBOTO aBTOMOOMUJIS, €CITH aBTOMOOWIIM BCTPETUIIUCH HA PACCTOSIHUU

350 xm ot ropona A.

a. 60 km/g B. 70 xM/u
0. 85 KkM/4 r. 75 xm/4
OrtBer:

20) B nome Bcero 14 xBaptup ¢ HoMepamu ot 1 10 14. B kaxkaoi kBapTupe
KUBET He MeHee 1 u He Ooiiee 4 yenoBek. B kBaptupax ¢ 1-i mo 12-10
BKJIFOYMTEIIBHO KUBET CyMMapHO 14 denosek, a B kBaptupax ¢ 11-i mo 14-1o
BKJIFOUMTEIIBHO KUBET cyMMapHO 12 yenoBek. CKONBKO BCETO YEIIOBEK KUBYT B
3TOM AoMe?

a. 20

6. 40

B. 45

r. 22

OtBeT:
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OTBeThbI K TECTY 10 MATEMATHKE

Bapuanr 1
1) B
2) 1
3) 6
4) xe?2
5) a
6) 6/8 unu 3/4
7) f'(x) =12x3 —6x% +10x — 6

3 2
8) %+3*%+2x+€

9) a
10) 3
11) B

12) A-4,b-1,B-3,1-2
13) 578 vy 587 wnwm 758 vm 785 wunu 857 wnm 875

14) 0

15) 95,3

16) a

17) 4

18) a

19) 0

20) B
Bapuanr 2

1) a

2) 2

3) 6

4) MHOXECTBO BCEX JICHCTBUTEIBHBIX YHCET WIH XE R

5) a

6) 3

42



7) f'(x) =10x* —12x% + 7

8) x4—§x3+3x2—5x+C

9) B
10) 6
11) 1

12) A-4,B-2,C-1,D-3
13) 390 mau 570 wm 750

14) b

15) Moga =4 u 5, Menuana = 4
16) A

17) 0,25 nmu 25%

18) 0

19) B

20) r

Pa3paborunk: CraponayOuena A.K., npenogasarens BITIY.
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6 JUCT U3MEHEHUI U JONMOJTHEHUN

YTBepxknenune usMeHeHuii u njonoHennii B PIIJ nasa peanuzanuu B 2023/2024 yu. r.
PITJ] obcyxnena u omoOpeHa miast peanusanuu B 2023/2024 y4u. r. Ha 3aceqaHuu Kadeaps
n300pa3uTENLHOTO UCKYCCTBA M METOAMKH €T0 npemnoaaBanus (mpotokos Ne 9 ot «21» utons 2023r.).

YTBep:kaenue u3MmeHenuii u gonoanenuii B PIII s peanusaunuu B 2024/2025 yu. r.

PITJ] obcyxnena u omoOpeHa miast peanusanuu B 2024/2025 y4u. r. Ha 3aceqanun Kadeaps
n300pa3uTENILHOTO UCKYCCTBA M METOAMKH ero npenogaBanus (mpotokos Ne 10 ot «19» utons 2024r.).
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