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IlosicHuTEeIbHAA 3aIIUCKA

Pabouas nporpamma yuebHoi aucuumuinabsl OVYIL.10 MatemaTnka npeaHazHadeHa JJis
m3yuenuss B ['BIIOY «OTT», peanusyromeid OCHOBHYIO MNpodecCHOHATBHYIO
oOpazoBaTtenpHyl0 mnporpammy mo mnpodeccunCIIO15.01.38 Onepartop-Hanaguuk
METaAIII000pa0aTHIBAIOIINX CTAHKOB.

PaGouass mnporpamma y4eOHOW AUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C
tpeboBanusimu OI'OC CIIO nns naHHOM crnenualbHOCTH Ha ocHoBe IlpumepHoi
ocHOBHOU o6OpazoBarenbHoi mporpammel ®T'BOY JITIO UPIIO Ilpotokon Ne 14 ot
«30»_Hos10psi__ 2022 T.

Crpyktypa paboueil mporpamMmbl COCTaBlIeHa B COOTBETCTBUU C TPEOOBAHUSIMU
JIOKaJIbHOTO HOPMAaTUBHOIO TOKyMeHTa «Mertoauyeckass MHCTPYKIUS MO pa3padoTKe
pabounx nporpaMm yueOHbIX auciuiuind Ha ocHoBe GI'OC CIIO» .

OO61iee KOMMYECTBO YaCOB, OTBEJACHHBIX HAa MU3YUEHUE COACPIKAHUS COCTABIISET:
264 yaca.

U3 HUX ayJuTopHas ydyeOHas Harpyska 140 yaca.

[TpomexyTouHas aTTecTanus NpoBOAUTCS B (hOpME IK3aMeHa.

B mporpamme mnpencraBiieH o00ImIas XapaKTEpUCTUKA Y4YEOHOro MpeaMeTa,
CTPYKTypa W coOJepKaHue ydyeOHON MporpamMMmbl, YCJIOBHUSI peaiu3alid MpOorpamMMbl
y4eOHOU TUCIUIUIMHBI, KOHTPOJIb U KPUTEPUU OLIEHOK Pe3yJIbTATOB OCBOCHUSI.

ConepxaHue TUCHUIUIMHBI COCTOMT U3 12 TeM cOpMHUpPOBAHHBIX U3 TPEX
TEOPETUYECKUX OJIOKOB:

e anreOpa M Hayaja MaTEMaTUYECKOTO aHaIu3a
® reoMeTpus
® BEPOSTHOCTHh U CTATUCTUKA

Y4eOHblil Kype «AJsire0pa 1 Ha4YajIa MATEMATHYECKOI0 AHAJIM32» SIBISCTCS
OJIHUM U3 Hauboyiee 3HAYUMBIX B IMPOrpaMMe CpPEIHEro NpodecCHuoHaTLHOTO
00pa3oBaHus, MOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECIEYMBAET UHCTPYMEHTAIBHYIO
0a3zy sl M3y4eHUsI BCEX €CTECTBEHHOHAYYHBIX KypCOB, a C JPYyrod CTOPOHBI,
dbopMmupyetr Jorudeckoe U aOCTpaKTHOE MBbIIIJIEHHE OOydYaloluXcsi Ha YPOBHE,
HEOOXOAUMOM JIJII OCBOCHHUSI Y4EOHBIX KypcoB HHGOPMATUKH, OOIIECCTBO3HAHUS,
UCTOpHUM, CIIOBECHOCTH. B pamkax yuyeOHOro Kypca «Anrebpa u Hauana
MaTeMaTU4YEeCKOr0 aHajau3a» OOydYalolllhecsl OBJAJEBAIOT YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOW HayKHu, KOoTopas (OpMYyJIHUPYET CBOU JOCTUIKEHHS B MAaTEMAaTHYECKOMN
dbopme.

VYueOHbIl Kypc anreOpbl W Hauyadl MaTeMaTHYECKOrO0 aHajdu3a 3aKjiajbIBacT
OCHOBY JIJIl YCIICIIIHOTO OBJaICHUSI 3aKOHAMU (DU3UKHU, XUMUU, OMOJIOTUHU, TOHUMAHUS
OCHOBHBIX  TEHJCHIIMHA HOKOHOMHUKM U  OOIIECTBEHHOW  JKWU3HHU, IO3BOJISET
OPUEHTHPOBATHCS B COBPEMEHHBIX MUQPPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOIb30BaTh MX B TMOBCEIHEBHOM >XMU3HU. B TOXe BpeMsi oOBlajieHHE
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMH MAaTEeMaTUYECKUMHU KOHCTPYKIIUSIMU Pa3BUBAECT
YMEHHUE HaxXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHUHHOCTH YTBEPKICHHUS,
UCIIOIB30BaTh OOOOIIEHWE U KOHKPETH3alMIo, aOCTparupoBaHHE U aHAJIOTHIO,
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dbopMuUpyeT KpeaTMBHOE M KPUTHUECKOE MbIlUIeHHe. B Xxonae u3ydeHus ainreOpbl u
HayaJl MAaTeMaTUYECKOr0 aHaliu3a Ha YPOBHE CpeIHero oOmero oOpa3oBaHUs
oOyyaromuecsi  MOJAYYalOT  HOBBIM  ONBIT  pEHICHUs  NPUKIATHBIX  3ajad,
CaMOCTOSITEJIbHOTO TOCTPOCHHSI MaTEeMaTHUUECKUX MOJEJEH pealibHbIX CHUTYyalluil U
MHTEPIPETALNUNA MOTYUYEHHBIX PEIICHUM, 3HAKOMSTCS C MPUMEpPaMH MATEeMaTUUECKUX
3aKOHOMEPHOCTEH B TPUPOJE, HAyKe U B HUCKYCCTBE, C BbIJAIOIIUMUCS
MaTeMaTUYeCKUMU OTKPBITUSIMUA U KX aBTOPAMH.

VYueOHbiii Kypc anareOpbl M HayaJl MaTeMaTHYECKOrO aHaiu3a o0jagaer
3HAUYUTENIbHBIM BOCHUTATEIbHBIM MOTEHIIMAIIOM, KOTOPBIM peaau3yercs Kak uepes
y4eOHBIM MaTepuan, CIOoCOOCTBYIOMIMK (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS,
Tak U 4depe3 crnenupuky ydeOHON AesATeNbHOCTH, TPeOYIOIIEeH CaMOCTOSATEIbHOCTH,
aKKypaTHOCTH, MPOJOJDKUTEIBHON KOHIEHTpPAllMM BHUMAaHUS U OTBETCTBEHHOCTH 3a
MOJTYYEHHBIN PE3yJIbTAaT.

B ocHoBe MeTtoauku o0yudeHus anreOpe v HayajsaM MaTeMaTUYECKOro aHajau3a
JIEKUT ACATETbHOCTHBIN MPUHIIUI 00 yUYEeHUSI.

BaxkHocTh  y4eOHOro Kypca TreoOMeTpUM Ha  YPOBHE  CPEJIHErO
npoeCCUOHANILHOTO  00pa30oBaHUsl OOYCIIOBJIEHA MPAaKTUYECKONM 3HAYUMOCTHIO
METanpeIMETHBIX U MPEIMETHBIX PE3yJIbTATOB O0YUYEHHUS] TEOMETPUM B HANPABICHUU
JUYHOCTHOTO  pa3BUTHUS  oOyvarommxcsi,  QopMHpoBaHUs  (PYHKIMOHAIBHOM
MaTeMaTU4eCKOM IPaMOTHOCTH, U3y4YEHUS! APYIHX y4eOHbIX AUCUUIUIMH. Pa3Butue y
OOy4JarommXxcs NPABWIBHBIX TMPEJCTABICHUNA O CYINIHOCTH U TMPOUCXOKICHUU
r€OMETPUYECKUX a0CTpaKIMii, COOTHOLIEHUH PEATbHOTO W HUAEAJIBbHOI0, XapaKTepe
OTPAXKEHUS MATEMATUYECKOW HAYKOM SIBIICHUU M IMPOLECCOB PEATBHOIO MHPA, MECTE
F€OMETPUM B CUCTEME HAyK M POJIM MATEMATHUYECKOTO MOJIEIMPOBAHUS B HAyYHOM
MO3HAHWU M B MPAKTHKE CIOCOOCTBYET (DOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS
oOydJarommxcs, a TakKe KadeCTB MBIIUICHHS, HEOOXOAUMBIX ISl aJanTalvd B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBnseTcs OAHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oO1mrero oopa3oBaHus, Tak Kak 00eCrieurBaeT BOZMOXHOCTh U3YUCHUS KaK JUCITUTUINH
€CTECTBEHHOHAYYHOW HaNpaBICHHOCTH, TAK U TYMaAHUTAPHOM.

Jlorndueckoe MblluieHHE, (QOpMHUPYEMOEe TpU U3YYCHUH OO0y4YaIOIIUMHUCS
MOHSATHUHHBIX OCHOB T€OMETPUHU M TIOCTPOCHUU IIEMIOYKH JIOTHYECKUX YTBEPKIACHUI B
XOJIE PEeIlIeHUs TEOMETPUUECKHUX 3a/lay, yMEHHUE BBIIBUTATh U OMPOBEPraTh TUIIOTE3bI
HEMOCPEICTBEHHO MCTOB3YIOTCS IPU PEIICHUH 33]]a4 €CTECTBEHHOHAYYHOIO 1IMKJIA, B
YaCTHOCTH U3 Kypca (PU3HUKHU.

YMeHrne OpHEeHTHPOBATHCA B MPOCTPAHCTBE MIPAaEeT CYHIECTBEHHYIO POJIb BO
BCEX o0yacTsax mAesTenbHOCTH dYenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH W
IPOCTPAHCTBE — HEOOXOJMMOE YCIIOBUE €T0 COLMAIBHOTO OBbITHS, (hopMa OTpaKeHHUs
OKPY’KAIOIIEro MHUpPA, YCJIOBUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO MPeoOpa3OBaHUs
nevictBuTeNbHOCTH. OniepupoBaHUE TPOCTPAHCTBEHHBIMU O0pa3aMu OO0BEIUHSCT
pa3Hble BUIbI Yy4YeOHOW U TPYIAOBOM JEATCIBHOCTU, SIBISETCS OJHHM U3
npodeccroHaIbHO BaXKHBIX KAadyeCTB, MOATOMY aKTyalibHa 3ajada (pOpMHUPOBAHUS Y
oOydJaromuxcss MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3sHOBUIHOCTH OOpa3HOTO
MBIIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOJATOTOBKE K MNPaAKTHYECKOU
NEATeIbHOCTH 110 MHOTUM HaIpaBJICHUSIM.

[lenb ocBOEHUST IporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE
o0ydyeHuss — oO0Ieo0pa3oBaTeIbHOE W OONIEKYJILTYPHOE Pa3BUTHE OO0YUYaIOIIUXCS
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yepe3 o0ecreyeHne BO3MOKHOCTH IPUOOPETEHHS M UCIIOJIb30BaHUSI CUCTEMATUYECKUX
FCOMETPUYECKUX 3HAHUW U JEUCTBUU, CHEU(UUHBIX TE€OMETPUH, BO3MOMXKHOCTHU
YCHEIIHOI'0 MNPOAODKEHUSI 00pa3oBaHUS IO CHEUUAIBHOCTSIM, HE CBS3aHHBIM C
MPUKJIAJTHBIM KCTIOJIb30BaHUEM T'€OMETPHHU.

OTAn4uTENbHOM  OCOOCHHOCTBIO MOPOTrpaMMbl MO TE€OMETPUU  SIBISIETCS
BKJIIOYEHHE B KypC CTEPEOMETPUM B Hayaje €ro M3y4yeHus 3ajiad, peliaeMblX Ha
YpPOBHE UHTYUTHUBHOT'O MO3HAHMSI, U ONPEEIEHHBIM 00pa30M OpraHu30BaHHasi paboTa
HaJ| HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M HPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIHUPYET NPOTEKAHHE HMHTYUTHBHBIX MPOIECCOB, MOTHUBHPYET K
JadbHENUIIEMY U3YUCHHUIO TIPEMETA.

[Ipenmoutenne oTmaércs HATISATHO-KOHCTPYKTUBHOMY METONY OOYYEeHUSs, TO
€CTh  TEOPETUYECKHE 3HAHUS HMEIT B  CBOEH OCHOBE  YYBCTBEHHOCTh
MpEeAMETHONPAKTUUECKOM NEeATEeNbHOCTH. Pa3Burue MPOCTPAHCTBEHHBIX
IPEACTABICHUNA Yy OOydYamIMuXcsd B Kypce CTEpPEOMETPUM IPOBOJUTCS 3a CYET
pelieHns 3a1a4y Ha CO3[laHhe MPOCTPAHCTBEHHBIX 00OPa30B M 3aJlady Ha ONEpPUPOBAHHE
MPOCTPAHCTBEHHbIMH 00Opa3zamu. Co3gaHue o00pa3a NPOBOJUTCS C OMOPOWM Ha
HarJIsiJHOCTh, & ONEPUPOBAHKHE 00pPa30M — B YCIIOBHSIX OTBJICYEHUS OT HATJISIHOCTH,
MBICJIEHHOTI'O U3MEHEHUS €r0 UCXOHOTO COJIEpKAHUS.

YueOnblii Kypc «BeposiTHOCTH M CTATHCTHKA» 0a30BOTO YPOBHS SIBISIETCS
MPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca 0a30BOTO YPOBHS
OCHOBHOTO 00111er0 00pa3oBaHus. Y4eOHbIH Kypc TpeIHa3HavYeH sl (OpMHUPOBAHMUS
y oOydJarommxcss CTaTUCTUYECKON KyJIbTYpbl UM TOHUMAaHUS pOJH TEOPUU
BEPOSITHOCTEN KaK MaTEMAaTHYECKOr0 HWHCTPYMEHTa JUIsi M3YYEHHUS CIy4alHBIX
COOBITHI, BEMWYMH W TiporeccoB. Ilpm wm3ydyeHmm ydeOHOro Kypca oOoramiaroTcs
MPEACTaBICHU OOYYalOIUXCs O METO/JaX WCCIENOBaHUs W3MEHUYMBOIO MHPA,
pa3BUBAECTCS TMOHMMAaHME 3HAYUMOCTH M OOIIMHOCTH MAaTEMaTUYeCKUX METOJ0B
NO3HAHMSI KAaK HEOThEMJIEMOM 4YacTU COBPEMEHHOIO €CTECTBEHHOHAYYHOT'O
MUPOBO33PEHUS.

CopepxaHue y4eOHOrOo Kypca HampaBI€HO Ha 3aKpeIieHue 3HaHUM,
MOJIYYEHHBIX MPU U3YYEHHH Kypca Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus, U Ha
pa3BUTHE MPEACTABICHUN O CIy4allHBIX BEJIIMUYMHAX W B3aUMOCBS3SIX MEXK]Y HUMH Ha
BaXHBIX TIPUMEpax, CHOKEThI KOTOPBIX TMOYEPIHYTHI M3 OKpYXKarolero mupa. B
pesynbrate y o0ydarouumxcsi AOHKHO chopMUpOBaThCS MpEACTaBICHHE O Hauboliee
yIOTPEOUTENBHBIX M OOIIMX MATEMATUYECKUX MOJIEIISIX, UCTIONB3YEMbIX JIJIsi OITMCaHUS
AHTPONOMETPUUYECKUX M JeMOrpapuUYecKUX BEJIMYUH, MOTPEHIHOCTEH B PazIUYHOrO
polla HM3MEpEHUSX, IJIUTENBHOCTH O0€30TKa3HON pPabOThl TEXHUYECKUX YCTPOMCTB,
XapaKTepUCTHUK MAacCOBBIX SIBJICHUH U MPOLECCOB B OOILIECTRE.

B cooTBercTBMM ¢ yKa3aHHBIMH IEJISIMH B CTPYKType yueOHOro Kypca
«BeposATHOCTD U CTAaTUCTHKA» JJIs1 YPOBHSI Cpe/lHero o61iero oopazoBanus Ha 6a30BOM
YPOBHE BBIJICJICHbI CIEAYIOIIME OCHOBHBIE cojepxaTenbHble JIMHUM: «CiydailHbie
COOBITHS ¥ BEPOATHOCTUY, «CirydaiiHble BETUYUHBI U 3aKOH OOJIBIIUX YHCEI».

Baxnyio yacTh yuyeOHOro Kypca 3aHUMAaeT H3yYEHUE TE€OMETPUYECKOro H
OMHOMMAIILHOTO pacHpe/ieIeHuid U 3HAKOMCTBO C MX HENPEPhIBHBIMU aHAJIOraMu —
MOKA3aTeJbHBIM U HOPMaJIbHBIM PacClpeaesICHUIMH.

Oco0oe 3HaYeHHE TMCHUILIMHA UMeeT NPpH GopMUPOBAHUU M PA3BUTHH
00X KOMIIEeTeHIHIi:

OK 01. BriOupaTs cioco0Obl perieHus 3aa4 npopecCuoHaNbHON JeATeIbHOCTH,
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MPUMEHUTENIBHO K Pa3IUYHBIM KOHTEKCTaM.

OK 02. OcymiecTBasATh MOUCK, aHATIU3 U UHTEPIPETAIUI0 HHPOPMAIUH,
HEOOXOUMOM /ISl BHITOJTHEHUS 3a71a4 NpOo(ecCuoHaIbHON AesITeIbHOCTH.

OK 03. [1nanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPOGECCHOHAIBHOE U
JTUYHOCTHOE Pa3BUTHE.

OK 04. PaGoTaTh B KOJIJIEKTUBE U KOMaHJE, 3 (PEKTUBHO B3aUMOJIEUCTBOBATH C
KOJUIETaMU, PYKOBOJICTBOM, KIIMEHTAMH.

OK 05. OcymecTBISITh YCTHYIO M MIHCBbMEHHYI0 KOMMYHUKAIIO Ha
rOCYJJapPCTBEHHOM SI3bIKE C YU€TOM OCOOCHHOCTEHN COIUATBHOIO U KYJIBTYPHOIO
KOHTEKCTA.

OK 06. ITposiBAsAITh rpaXk1aHCKO-MaTPUOTUUYECKYIO TTO3UIIHIO, JEMOHCTPUPOBATh
OCO3HAHHOE MOBEJICHUE Ha OCHOBE TPAIUIIMOHHBIX 00I1I€UEIOBEUYECKUX [IEHHOCTEH,
MPUMEHSTh CTAaHJAPThl AHTUKOPPYILIMOHHOTO TTOBEJCHUS.

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPYIKAIOIIEH CpEbI,
pecypcocoepekenuto, 3 PEeKTUBHO 1€HCTBOBATh B YPE3BhIYANHBIX CUTYAIIUSX.

OK 08. Ucnonbs3oBaTh cpeAcTBa (PU3NUECKON KyIbTYPHI AJIsI COXPAaHEHHUS U
YKPEIUICHHSI 3/J0POBbS B Mporiecce MpodhecCHOHATBHOM NEeITeTbHOCTH H MO ACPKaHUS
HE0OX0TMMOTO YPOBHS (PM3MUECKOU MOATOTOBICHHOCTH.

OK 09. Ucnonp3oBaTh nHOOPMAITMOHHBIE TEXHOJIOTUU B TPOPECCUOHATIBHON
JeSITETHbHOCTH.

OK 10. ITonp3oBaTbes nmpodeccnoHaIbHON JOKYMEHTAIEeH Ha
rOCy/IapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

OK 11. Mcnonp3oBaTh 3HaHUS 110 (PUHAHCOBOW IPAMOTHOCTH, TNIAHUPOBATH
MpEeAITPUHUMATEIIBCKYIO JIEITEIIBHOCTh B TpodeccuoHanbHON chepe.



1.0BIUASI XAPAKTEPUCTHUKA PABOYE# MPOTPAMMBI
YUYEBHOM IUCHUATIAHBI

1.1 MecTOo AMCHUILUIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/ibHOM
NporpaMMabl:
YdeOHas AucuuIUInHa «MaTteMaTukay sBIsIeTCs 00513aTENbHOM YaCThIO
00111e00pa30BaTEILHOTO IIUKJIa OCHOBHOW 00pa30BaTelIbHOM MPOrpaMMbl B
cootBeTcTBHM ¢ PI'OC no cnennansHocTr 15.01.38 OnepaTop-Hanaguuk
METAIIII000pa0aTHIBAIOIINX CTAHKOB

1.2 IlnanupyemMbie pe3yJabTaThl 0CBOEHUS AMCIIUIIJIMHBI:

B pamkax nporpaMmMbl yaeOHOU TUCIMIUIMHBI 00YUYarOIIUMUCS OCBAaUBAIOTCS
nuyHocTHBIE (JIP), MeTanpenmeTtHsie (MP) u mpeameTHbIe pe3ybTaThl 0a30BOT0O
ypoBHeii (ITPO) B cooTBeTrcTBUU ¢ TpeboBanusamu @I'OC cpennero odiero
00pa3oBaHuUs

Koambt IInanupyemsble pe3yJibTAThl 0CBOCHHUA JUCHMIIMHBI BKJIKYAKOT

JIP 01 c(hOpPMHUPOBAHHOCTH OCHOB CaMOPAa3BUTHUSI W CAMOBOCIHTAHHUS B COOTBETCTBHH C
oOIIedeoBeUeCKUMHU IIEHHOCTSIMH M UieajlaMy TPa)IaHCKOTO O0IIeCcTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITENILHOM, TBOPUECKOUN M OTBETCTBEHHOM EATEIHHOCTH;

JIP 02 TOJIEPAHTHOE CO3HAHUE U I[IOBEJIEHUE B IOJUKYIBTYPHOM MHUPE, TOTOBHOCTb U
CIIOCOOHOCTH BECTH JHUAJIOT C APYTMMU JIIOJbMH, JOCTUTaTh B HEM B3aHMMOIIOHUMAaHUS,
HaxXoJuTh OOIIMEe I[EeTM W COTPYIHUYATh Ui MX JOCTHXKEHHUS, CIIOCOOHOCTb
IIPOTUBOCTOATH UJIC0JIOTUU JKCTpEMU3MA, HallMOHAJIU3Ma, KkceHodoouwu,
JUCKPUMHHALIMY 10 COLUATIBHBIM, PEIIMTUO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM
U IPYI'MM HEraTMBHBIM COLIMAJIBHBIM SIBJICHUSIM;

JIP 03 HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMH, JETbMH MIIAQAIIETO BO3pacTa, B3pOCIbIMU B
o0Opa3oBaTesbHON, OOIIECTBEHHO MOJIE3HOH, YueOHO-UCCIe10BaTEIbCKON, TPOSKTHON 1
JpYrux BUOAX AEATEILHOCTH,

JIP 04 HPAaBCTBEHHOE CO3HAaHME M TIOBEJICHHE Ha OCHOBE YCBOCHHUS OOIIEYETOBEYECKUX
IIEHHOCTEH;
JIP 05 TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHMIO, B TOM YHCIIE CaMOOOpa30BaHHIO, Ha

NPOTSHKEHUU BCEH JKM3HU; CO3HATENIbHOE OTHOIICHHE K HEMpPEepbIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCTICHIHON MPo(ecCHOHANBHOM U 0OIIECTBEHHOM NesITeIbHOCTH;

JIP 06 ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAsi ICTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIIECTBEHHBIX OTHOIICHUIA;
JIP 07 OCO3HAHHBIN BeIOOp Oymyiell mpodeccuu U BO3MOKHOCTEH peanu3aliii COOCTBEHHBIX

KU3HEHHBIX IUIAHOB; OTHOLIEHHE K NPO(PECcCCHOHATBHOW  JESATEIBHOCTH  Kak
BO3MOKHOCTH YYacTHSl B pEUICHUM JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX,
0O0IIeHAITMOHAJIBHBIX POOJIEM.

MPO1 YMEHUE CaMOCTOSITENIBHO OIpENeNATh LENU JAEATEIbHOCTH W COCTAaBJIATH IIJIAHBI
JEATENBHOCTH; CAMOCTOSTEIBHO OCYILIECTBIATh, KOHTPOJIUPOBATbh U KOPPEKTUPOBATH
JESATENbHOCTD; UCIIOJIB30BATh BCE BO3ZMOXKHBIEC PECYPCHI I JOCTUKEHUS ITOCTABICHHBIX
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ueﬂeﬁ U pcaiM3allui IIJIaHOB JCATCIBHOCTH; BBIGI/IpaTI: YCIICIIHBIC CTpAaTCruu B
PA3JIMIHBIX CUTYAIIUAX;

MP 02

yMEHHE TPOAYKTHMBHO OOIIaTbCs W B3aUMOJICHCTBOBAaTH B MpoOIlecce COBMECTHOM
AEATENLHOCTH, YYUTBHIBATh TMO3WIMU JPYTUX YYaCTHHKOB AEATEIBHOCTH, 3()(HEKTHBHO
paspemiatb KOHQIUKTHI,

MP 03

BIIQJICHUE HAaBBIKAMHM TO3HABATEIbHOM, Y4eOHO-MCCIEA0BATEICKOM U MPOEKTHOMN
NeSITeNLHOCTH, HAaBBIKAMU pa3pelieHus NpoOJieM; CIIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSTEIBHOMY TIOMCKY METOJIOB PEIICHUS MNPAKTHUYECKUX 3a1ad, MPUMEHEHUIO
pa3JIMYHBIX METOJIOB MO3HAHMS;

MP 04

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOM HH(OPMAIIMOHHO-TIO3HABATEILHON
JEATENbHOCTH, BIIQJCHUE HABBIKAMU TMOJIydeHHS HEOOXOauMol uHpopMalMu U3
CIIOBape pa3HbIX THUIIOB, YMEHUE OpPUEHTUPOBATHCA B Pa3JIMYHBIX HMCTOYHHKAX
uHpOpMAlUY, KPUTHYECKH OICHMBAThb M  HHTEPIPETHPOBATh  HH(OPMALHIO,
II0JIy4aeMyI0 U3 Pa3JINYHbIX HCTOYHUKOB;

MP 05

YMEHHUE HCII0JIb30BaTh CPEACTBAa HH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUN
(manee — MKT) B pelieHMHM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHHU3allMOHHBIX
3aja4 ¢ COONIOACHUEM TpeOOBAaHMI SPrOHOMUKH, TEXHHKH O€30MacHOCTH, THMTHEHBHI,
pecypcocOepeeHns, MpaBOBBIX M JTUYECKUX HOpPM, HOPM HH(OpMAITMOHHON
0€30IMacHOCTH;

MP 07

YMCHHUC CaMOCTOATCIIbHO OLOCHUBATH W TNPUHHUMATh PCHICHHUA, OIPCACIIAIONIINC
CTPATCTUI0 NOBCACHHU S, C YUCTOM I'PAKIAHCKHUX U HPABCTBCHHBIX HCHHOCTCﬁ;

MP 08

BJIAICHUC A3BIKOBBIMH CPCACTBAMH — YMCHHUC SACHO, JIOTMYHO W TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUS, UCIOJIb30BATh dACKBATHBIC SI3LIKOBBIC CPCACTBA,

MP 09

BJIaACHHUC HaBBIKAMU MO3HaBaTEIbHOM pe(bJICKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
,Z[CﬁCTBHﬁ W MBICJIIMTCIIBHBIX IMMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, rpaHull] CBOCTO
SHAHWA U HC3HAHU, HOBBIX IMO3HABATCIIbHBIX 3a/1a4 U CPCACTB UX JOCTUKCHU.

ITP6 01

c(OPMHUPOBAHHOCTD MPEACTABICHUN O MaTEMaTHKE KaK YaCTH MUPOBOW KyJIbTYPHI U
MeCTe MaTeMaTUKU B COBPEMEHHOM! IIUBHIIU3AINH, CIIOCO0aX ONMUCAHUS SBJICHUN
peabHOrO MUpa Ha MAaTEMaTUYECKOM SI3BIKE;

I1P6 02

c(OPMHUPOBAHHOCTD MPEACTABICHUN O MAaTEMAaTHUECKUX MOHATUAX KaK BaKHEHIITHX
MAaTEeMaTUYECKUX MOJIENAX, TO3BOJIAIOIIMUX ONMCBIBATG U U3y4aTh Pa3HbIE IIPOLIECCHI U
SIBJICHUS; TIOHUMAaHUE BO3MOXXHOCTH aKCUOMAaTUYECKOIO TOCTPOCHUSI MATEMAaTUYECKUX
TEOPUH;

ITP6 03

BJIAAICHUC MCTOAAMU NOKA3aTCILCTB U aJITOPUTMOB PCIICHUA, YMCHUC UX IPUMCHATD,
MPOBOAWTH JOKA3ATCIIbHBIC PACCYKACHUSA B XOAC PCHICHUS 3a0a4,

I1P6 04

BJIaJICHUE CTAaHJAPTHBIMU IIPUEMAMHU PELICHUS PALIMOHAIBHBIX U UPPALMOHAIIBHBIX,
[I0OKA3aTEeNbHBIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX YPABHECHUN U HEPABEHCTB, UX
CUCTEM; UCIIOJIB30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM, B TOM 4YHCJIE JUIS IIOUCKA
IIYTU PELICHUs U WITIOCTPALUU PEIICHNs YPABHEHUN U HEPABEHCTB;

ITP6 05

c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUSAX, UACSIX U METOJAaX
MaTEMAaTUYECKOTO aHAJIN3A;

ITP6 06

BJIaJICHUE OCHOBHBIMU IOHATHUIMU O INIOCKUX U IPOCTPAHCTBEHHBIX F€OMETPUUECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAX; CHOPMUPOBAHHOCTH YMEHUS PACIIO3HABATH
reoMeTpruuecKue GUrypsl Ha YepTekax, MOJIENISAX U B pEAIbHOM MUPE; TPUMEHEHHE
M3YUYEHHBIX CBOIMCTB reOMETPHUECKUX GUTYP U POPMYIT IJIsl PEIICHUS T€OMETPHUECKIX
3a/1a4 ¥ 33J1a4 C IPAKTUYECKUM COACPIKAHUEM;

I1P6 07

c(OPMHUPOBAHHOCTH MPEACTABICHUH O TIpoIleccax U SIBICHHUIX, MMEIOLTNX
BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHUpE,
OCHOBHBIX IIOHATHUSAX DJIEMEHTAPHON TEOPUU BEPOSITHOCTEN; YMEHUN HAXOAUTH U
OLICHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITHI B POCTEUIINX MPAKTHYECKUX
CUTYalMsIX U OCHOBHBIE XapaKTEPUCTUKU CIIYYalHBIX BEJIMYUH;
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I1P608 BJIaJICHUE HABBIKAMU MCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IIPU PELICHUU
3a/1ay;
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2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUATLINHBI

2.1. O0bem y4eOHOM JUCHMILIMHBI U BUbI Y4e0HOIl padoThI

Bun yueOHo# padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl y4eOHOM M CHMIIIMHBI 140

B T. 4.

TEOPETUUECKUE 3aAHATUS 88
[IPAKTHUYECKUE 3aHATUS 52
[TpodeccroHabHO-OPUEHTUPOBAHHOE COAEPIKAHUE 52

B T. 4.

TEOPETUYECKUE 3aHATHS

[IPAKTUYECKUE 3aHATUS 52
IIpomMe:xxyTouHasi arrecTanus (3K3aMeH)
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2.2. TemaTtuyeckHil IJIAH U COeP:KaAHME YUeOHOM TUCUMIIIMHBI

Ne Conepxanue yueOHOro Marepuasa O0bem Koawi
pasjaena, B 4acax JIMYHOCTHBIX
TEMbI MeTanpeaMeTHbIX,
npeAMeTHBIX
pe3yJabTaToB,
(popMupoBannio
KOTOPBIX
crnocodcTByer
3J1eMEHT MPOrpaMMbl
1 IToBTOpEeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 6 I1P6 01, ITP6 04,
1.1 enu u 3agaun MaTEMATUKH NPU OCBOCHUU CHEIIUAIIBHOCTU 1 JIP 01, JIP 05, JIP 07
1.2 Yucna u BeruMcIeHHs. BeipakeHus 1 ux nmpeobpa3zoBaHus 1 MP 01, MP 04, MP 09
1.3 Ypasnenus u nepasencmea. Cucmemot ypasnenuu (1111) 1
1.4 Bxoowoii koumponw (I111) 1
IIpodeccuonanbHo opuenTupoBanHoe coaep:xanue (I11)
1.5 IIpakmuxo-opueHmupoanuvle 3a0aUUmexHoI02U4ecKk020 npopuis 1
1.6 IIpoyenmvi 8 npogheccuoHaIbHbIX 3a0a4AXMEXHOI02UYECK020 NPOPULs 1
2 IIpsiMbIe U ITIOCKOCTH B IPOCTPAHCTBE 12 I1P6 02, ITP6 03,
2.1 OCHOBHBIE IOHATHS CTEPEOMETPUHN. PacnionoxkeHne NpsMbIX U IIIOCKOCTEN 2 JIP 02, JIP 03, JIP 04
2.2 [TapasiensHOCTh PAMON U IUIOCKOCTH. YTOJI MEK/LY MPAMOMN U IJIOCKOCTHIO 2 MP 02, MP 04, MP
2.3 ITapasiensHOCTh MWIOCKOCTEN. [TapaielbHOe IPOEKTUPOBAHHE 1 05, MP 08
2.4 [lepneH IMKYJISIPHOCTD NPSAMBIX, IPSIMOU U IIJIOCKOCTH 1
2.5 IlepneH IUKYISIPHOCTD IUIOCKOCTEN. IlepnenauKynsp u HaKJIOHHAs 1
2.6 Teopema o mpex nepnenouxynsapax (I111) 1
2.7 Koumponvnas paboma «Ilpsmole u niockocmu 6 npocmpancmeey (I111) 2
IIpodeccuonanbno opuentupoBannoe coaep:xanue (I11D)
2.8 IIpsamvle u niockocmu 8 apxumexkmype u CmpoumenbCmee 2
3 KoopauHaTthl 1 BEeKTOpPbI B IPOCTPAHCTBE 10 I1P6 08,
3.1 JlekapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. PaccTosiHME MEX Y IByMs TOUKAMU 1 JIP 02, JIP 03, JIP 04
3.2 BekTopsl B npocTpaHcTBE 1 MP 02, MP 04, MP
3.3 Vron mexy Bekropamu. CKalspHOE IIPOU3BENCHHE BEKTOPOB 1 05, MP 08
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34 Paznoocenue sexkmopa (1111) 1
3.5 Koumponvnas paboma «Koopounamwl u éekmopul 6 npocmparcmeey (I111) 2
IIpogeccuonaibHo opueHTHPOBaHHOE coaep:xkanue (I11I)
3.6 Bexmopnoe npocmpancmeo 6 npogheccuonanvhvlx 3a0a4ax 4
4 OcHoBbI TpUroHomerTpuu. Tpuronomerpuyeckue pyHKuuu 18 I1P6 03, ITP6 04,
4.1 Tpuronomerpudeckre GyHKIUU TPOU3BOIBHOTO yIiia, yucia. Paguannas u rpagycHas 2 JIP 01, JIP 04, JIP 06
Mepa yriaa MP 03, MP 07, MP 08
4.2 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA. 1
4.3 @opMyIIbl IPUBEICHUS 1
4.4 CuHHYC, KOCHHYC, TAHT€HC CYMMBI M Pa3HOCTH JIBYX YIJIOB 1
4.5 CuHHyC 1 KOCHHYC JBOMHOrO yria. @opMyiibl IOJOBUHHOIO Yria 1
4.6 @ynkimy, ux cBoiictBa. CrnocoObl 3ajaHus GyHKIUN 2
4.7 Tpuconomempuueckue pynkyuu, ux ceovicmea u cpaguxu. Illpeobpazosanue epaguxos 1
mpueonomempuyeckux ¢yuxyuil (1111)
4.9 Obpamusie mpuconomempuyeckue hyuxyuu(l1l1) 1
4.10 IIpocmetiwue mpueconomempuyeckue ypasnenus. Ilpocmetiwue mpueconomempuiecxkue 1
nepasencmea(llll)
4.11 Cnocobvl peutenust mpueonomempuyieckux ypaeuernuil (I111) 1
4.12 Cucmemul mpueonomempuyeckux ypasnernuti (1111) 1
4.13 Koumponvnas paboma « Ocrogvl mpuconomempuu. Tpueonomempuueckue QyHKyuu» 1
ey
IIpodeccuonanbno opuentupoBannoe coaep:xanue (I11D)
4.14 Onucanue npouz800CmMEEHHbIX NPOYECCO8 C NOMOWbIO 2PAPUKO8 hYHKYUIL 4
5 IIpon3BonHasi pyHKIINM, ee IPUMEHEHHE 18 I1P6 01, ITP6 05,
5.1 ITonsTHE O Mpezene Nocaea0BaTENbHOCTH. [[1MHA OKPYKHOCTHU U IUIOIIAb Kpyra Kak 1 JIP 01, JIP 05, JIP 07
MpeEsbl MOCIEI0BATEIbHOCTEN MP 01, MP 04, MP 09
5.2 [Tonsitue mpousBogHo#. [IponsBoanbie GyHKIMH 1
5.3 IIpoussoonvie cymmul, pasnocmu. Ilpouzeoounsie npoussedenus, yacmuoeo. (I111) 1
5.4 IIpoussoonvie mpuconomempuyeckux ¢hpynxyuu. Ilpoussoonas cnoxcnou ¢pynxyuu (1111) 1
5.5 THonsamue o nenpepvisnocmu hynxyuu. Memoo unmepsanos. I eomempuyeckuti cmvici 1
npoussoorotl (I111)
5.6 Vpasuenue xacamenvrotl k epaguxy ¢ynxyuu. Quzuueckuli CMuLCl NePEoLl U 8MOopPol 1
npoussoorotl (I111)
5.7 Monomonnocms yuxyuu. Touxu sxempemymuot (I111) 1
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5.8 Hccneoosanue ¢ynkyuii u nocmpoenue epaguros. I paghuxu 0podHo-1uHetiHblx QyHKYUll 1
81y,
5.9 Haubonvwee u naumenvuiee snauenus gynxyuu (1111) 1
5.10 Koumponvnas paboma «Ilpouzeoonas ¢ynxyuu, ee npumenernuey (I111) 1
IIpodeccuonanbHo opuenTupoBanHoe coaep:xanue (I1I1)
5.11 Dusuueckull CMbICI NPOU3BOOHOTU 8 NPOhHECCUOHANLHBIX 3A0AUAXMEXHON02ULECKO20 4
npogus
5.12 Haxoorcoenue onmumanvHozo pe3yiomama 6 3a0auax mexHoai02uiecko2o npoghuis 4
6 MHOrorpaHHUKH M Tej1a BpallleHus 26 I1P6 01, ITP6 06,
6.1 Bepmwmnsl, pebpa, rpanu MHOTOrpannuka. [Ipusma, ee cocrapmustomtue, cedenue. [Ipsimas 1 JIP 02, JIP 03, JIP 04
U [IpaBUJIbHAS [IPU3MBI MP 02, MP 04, MP
6.3 [Tapannenenunen, ky6. Cedenue Ky0a, napajuienenumneaa 1 05, MP 08
6.4 Iupamuoa, ee cocmasnaowue, ceverue. Ilpasunvran nupamuoa. Yceuennas nupamuoa 1
i
6.5 FBoxosas u noanas noeepxnocms npuzmol, nupamuovt. Cummempus 6 Kyoe, 1
napannenrenunede, npuzme, nupamuoe (I111)
6.6 IIpasunvrvie muocoepannuxu, ux ceoticmea (1111) 1
6.7 Lununop, eco cocmasnaiowue. Ceuenue yununopa. Konyc, eco cocmasnaowue. Ceuenue 1
konyca. Yceuennwiil konyc. Ceuenue yceuennozo konyca. lllap u cipepa, ux ceuenus (I111)
6.8 Ilonamue 06 o6veme mena. Omuoutenue 06vemo6 no0ooHvIx mein. Obvemvl 1
MHo2o0epanHukos. Obvemvl yurunopa u kouwyca (I111) (I111)
6.9 Inowaou nosepxnocmeii yununopa u xonyca. Odvem wapa, niowaodw ceput (I111) 1
6.10 Koumponvnas paboma «Mnozoecpannuxu u mena epawerus»(I111) 2
IIpodeccuonanbno opuentupoBannoe coaep:xanue (I11D)
6.11 Inowaou nosepxrocmeii KOMOUHUPOBAHHBIX 2EOMEMPULECKUX Ml 6
6.12 Pacuem obvema emecmumocmu sewecmes 4
6.13 Ipumepvl cummempuil 8 npogheccusx u CneyuaIbHOCMIX MeXHOA02UYECKO20 NPOPULL 4
Hroro 3a 1 cemectp 88
7 IlepBooOpa3Has pyHKIHH, ee IPUMEHEHHE 12 I1P6 01, ITP6 05,
7.1 [TepBooOpa3nas ¢pynkuuu. [IpaBuia HaxoxaeHUs nepBooOpa3zHbix. Haxoxaenus 1 JIP 01, JIP 05, JIP 07
nepBooOpa3HBIX HYHKIIUU MP 01, MP 04, MP 09
7.3 [Tnomans kpuBosMHEHHOM Tpanenuu. Popmyna Heiotona — JlelOauma 1
7.4 Heomnpenenenusiii 1 onpeaenaeHHbI nHTerpaisl. [loHsTre 06 onpeaeneHHOM HHTErpae 2

Kak IUIOIA 1 KPUBOJIMHENHOW Tpareluu
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7.5 Koumponvnas paboma «Ilepsoodpasnas gyuxyuu, ee npumenenuey (1111) 2
IIpodeccuonanbHo opuenTupoBanHoe coaep:xxanue (I1I1)
7.6 IIpumenenus unmezpana 8 3a0a4ax npogeccuoHanbHO 6
HAanpasieHHOCMUMexXHOI02UYecK020 npopuis
8 Crenenu u kopHu. CteneHHasi QyHKIHA 4 I1P6 02, ITP6 04,
8.1 Crenennas ¢yHKIHs, €€ CBOUCTBA. [Ipeobpazosanie 8bipadiceHull ¢ KOPHAMU N-01 1 JIP 01, JIP 04, JIP 06
cmenenu MP 03, MP 07, MP 08
8.2 Csoticmea cmenenu ¢ payuoHATbHLIM U OeticmeumenbHbulM nokazamenimu. Pewenue 1
UppayuoHanbHblX ypaeuenull u nepasencms (1111)
8.3 Koumponvnas paboma « Cmenenu u xopnu. Cmenennas @yuxyusy (I111) 2
9 Iloka3aTrenbHas pyHKIUSA 6 I1P6 02, ITP6 04,
9.1 [TokazarenpHast GyHKIHS, €€ CBOICTBA. 1 JIP 01, JIP 04, JIP 06
9.2 Knaccupurayus noxazamenvuvix ypasnenuil. Pewenue nokazamenvhuolx ypasuenuii (I111) 1 MP 03, MP 07, MP 08
9.4 IIpocmetiwue noxazamenvhvle HepageHcmea. Pewenue nokazamenbHuIX HEPABEHCMS. 2
Cucmemvul nokazamenvuuix ypasneruil (1111)
9.5 Koumponvnas paboma «Ilokazamenvruas ¢ynxyusy (I111) 2
10 Jlorapudwmsel. Jlorapupmudeckasi GyHKIus 10 I1P6 02, ITP6 04,
10.1 Jlorapudm uucna. JlecaTHuHBINA U HATYpaJdbHBINA Torapudmel, uncio e. CBoiicTBa 1 JIP 01, JIP 04, JIP 06
norapu¢moB. Oneparys JorapuMUPOBaAHUS MP 03, MP 07, MP 08
10.2 O6parnas ¢pyHkius, ee rpadpuk. CHMMETpHUS OTHOCUTEIBHO MPSAMON y=X. 1
Jlorapudmuueckas GyHKIHs, €e CBOWCTBA
10.3 Knaccugpurayus nocapugp muueckux ypaenenuil. Pewenue nocapugmuueckux 1
ypaenenuu(1111)
10.4 Jlozapugmuueckue nepasencmesa. Cucmemwl no2apugpmuieckux ypaeunenui(1111) 1
10.5 Koumponvnas paboma «Jlocapugmul. Jlocapugp muueckas gpynxyusy(I111) 2
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJICPKAHUE
10.6 Jlozapugmuueckas cnupanv 6 apxumexmype u cmpoumenscmee(l1111) 4
11 DJIeMeHTbl KOMOMHATOPUKH, CTATHCTHKHU U TEOPHH BEPOSITHOCTEH 12 I1P6 07, ITP6 08,
11.1 OcHoBHBIE IOHATHS KOMOMHATOPUKHU. COOBITHE, BEPOSTHOCTH COOBITHS. ClloKEeHHE U 1 JIP 01, JIP 03, JIP 07
YMHOKEHUE BEPOSTHOCTEN MP 01, MP 05, MP 08
11.4 JluckperHas ciaydyaliHas BEJIMUMHA, 3aKOH €€ paclpeieleHUs 1
11.5 Konmponvnasa paboma «nemenmol KOMOUHAMOPUKU, CIMAMUCIMUKY U MeOpUU 2

seposamuocmey (1111)

IIpodeccuonanbHo opuenTupoBanHoe coaep:xanue (I11)
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11.6 Beposmnocmu 6 3a0auax mexnonocuueckoeo npoghuis 4
11.7 IIpeocmasnenue 0anubix. 3a0ayu MamemMamudecKol CmamucmuKUmexHol02u4ecKoeo 2
npogus
12 YpaBHeHus u HepaBeHcTBa (I11T) 12 I1P6 01, ITP6 04,
12.1 Pasnocunonocms ypasnenuil u nepagencme 1 JIP 03, JIP 05, JIP 06
12.2 Obwue memoowl pewenus ypasuenui. I paguueckuii memoo pewienus ypasHeHul 1 MP 01, MP 02, MP 04
12.4 Vpasnenus u nepasencmesa c mooyiem. Ypasuenus u Hepagencmea ¢ napamempamu 2
12.6 Cucmemvl ypasHenull U HepageHcms, peuidemvle epaguyecKu 2
12.7 Konmponvnasn paboma « Ypaenenus u nepagencmesay 2
IIpodeccuonanbno opuentupoBannoe coaep:xxanue (I11D)
12.8 Haxoorcoenue neuzeecmuoil 6enutuHbl 8 3a0a4ax mexHoai02U4ecko20 npoQuis 2
IIpome:xxyTouHasi arrecTanus (3K3aMeH)
Hroro 3a 2 cemectp 52
Hroro 3a roa 140
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3. YCJOBUS PEAJTU3ALIMM MTPOTPAMMBI YUEBHOM
JUCLHUATNIUHBI

3.1. Peaqm3auusi mporpaMMbl AMCHUILUIMHBI TpedyeT HAJIUYMA Y4eOHOro
ka0uHera «MaTeMaTuKa.

O6opynoBaHue yueOHOTO KaOMHETA!

- IOCAJI0OYHbIE MECTA MO KOJIMYECTBY 00YyUaIOLIUXCS;
- pabouee MecTo mpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HATIJIAIHbIX TOCOOHUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUEOMATEPHUAIIOB;

- 3a7]aHUs JJI1 KOHTPOJIBHBIX padoT;

- Ipo(eCCUOHAIBHO OPUEHTUPOBAHHBIE 3aJaHUS;

- MaTepuasbl SK3aMeHa.

TexHuueckue cpeacTsa 00yUYeHUs:
- IEPCOHAJIbHBIN KOMIIBIOTEP € JUIEH3UOHHBIM MPOTPAMMHBIM 00€CTIEUEHUEM;
- IPOEKTOP € IKPAHOM.

3.2. Ua¢popmanuoHHOEe 0OecreYeHrue peaau3any MporpaMmmbl

3.2.1. OcHOBHBIC MEYATHHBIC U3TAHUA

I. AnexcangpoB, A.Jl. Maremaruka: anareOpa W Hayaia MaTeMaTHYECKOTO
ananusa, reomerpus. I'eomerpus. 10-11 kiacceol : yueonuk / A.Jl. Anexcanapos, JLA.
Bepuep, B.U. Peokuk. — M. : U3gatensctBo «lIpocBemenune», 2020. — 257 ¢. — ISBN:
978-5-09-062551-7 / - TekcT : HEeMOCPEACTBEHHBIH

2. Mopnkosuu, A.I'. AnreOpa u Hayasla MaTremMaTHuecKkoro ananusa. 10 kiacc:
B 2 4. Y. 1. VYueOGuuk s ydvammxcs o00I11e00pa30BaTebHbIX YUPEKICHUN
(mpodunbHbli ypoBeHb) / A.I'. Mopakosuy, I1.B. Cemenos. - M. : Muemo3suna, 2020. -
457 c. — ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPEACTBEHHBI

3. Mopakosuy, A.I'. Anre6pa u Hauajga MaTeMaTHYeCKOro aHanmu3a. 11 kmacc:
B 2 4. Y. 1. VY4yeObHuk s ydammuxcs oOIeo0pa3oBaTeIbHBIX YUPEIKISHUM
(mpodunpHEIA ypoBeHb) / A.I'. Mopakosuy, I1.B. Cemenos. - M. : Muemo3una, 2020. -
351 c. —ISBN 978-5-346-03199-4/ - TekcT : HEMOCPEICTBEHHBIN

4. Mopakosuy, A.I'. Anre6pa u Hauaja MaremMaTudeckoro ananusa. 10 kmacc:
B 2 4. Y. 2. 3agay"uk Ui y4amnuxcs oOIIeoO0pa3oBaTeNIbHBIX yUPEkKISHUN
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(npodunbHbIA ypoBens) /A.I'. Mopakosuy, JI.O. Jlenumiesa, JI.LW. 3BaBuu [u ap.] - M. :

Muemo3suna, 2020. - 336 c. — ISBN: 978-5-346-01202-3/ - TekcT : HENoCpeICTBEHHBIIN
5. Mopakosuu, A.I'. AnreOpa u Hadana MaTeMaTH4ecKoro aHaiusa. 11 kiacc:

B 2 4. Y. 2. 3agaunuk ajist yyanuxcsi o011eo0pa3oBaTesibHbIX YUPEKICHUMN

(npodunbubiid ypoBeHb) / A.I'. Mopakosud, JI.O. [lenumesa, JI.W. 3BaBuy [u np.],- M.

: Muemo3suna, 2020. - 137 c. — ISBN: 978-5-346-02411-8/ - TekcCT : HEMOCPEACTBEHHBI

3.2.2. JlonoJHUTEIbHbIE HCTOYHUKH

1. Bcepoccuiickue wuntepHeT-onumnuanbl. - URL: https://online-olympiad.ru/

(mara obpamienus: 31.08.2024). - TekcT: 31E€KTPOHHBIN.
1. Enunas komnexkuust 1mudpoBbIX oOpa3oBatenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (nata oopaienus: 31.08.2024). - TekcT: 3JI€KTPOHHBIH.
2. Nudopmarmonnas cuctema «EgmHoe OkHO gocTyma K oOpa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru / (mata oGpamienus: 31.08.2024). - TekcT:
3JIEKTPOHHBIM.

3. Hayunas snexktponnas 6ubnunoreka (HOb). - URL: http://www.elibrary.ru
(mata o6parmenus: 30.08.2024). - TeKcT: SIEKTPOHHBIN.

4. OtkpeITEIM KOJIETXK. Matematuka. - URL: https://mathematics.ru/ (mata
obpamenus: 31.08.2024). - TekCT: 37A€KTPOHHBIH.

5. [ToBTopum Matematuky. - URL: http://www.mathteachers.narod.ru/ (nata
obpamenus: 31.08.2024). - TekcT: 37€KTPOHHBIH.

6. CropaBoyHMK MO  MareMaTuke g mkodbHMKOB. -  URL:

https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 31.08.2024). -
TeKCT: 3JIEKTPOHHBIN.

7. Cpennsis MaTeMaTh4decKas VHTEPHET LIKOJIA. - URL:
http://www.bymath.net / (nata oopamenus: 31.08.2024). - TeKcT: 3JI€KTPOHHBIM.

8. OenepanbHbli  moptan  «Poccuiickoe  oOpaszoBanue». -  URL:
http://www.edu.ru / (mata obpamenus: 01.09.2024). - TekcT: 37€KTPOHHBIH.

0. ®OenepanbHbli HEHTP WHGOPMALIMOHHO-00Pa30BaTENbHBIX PECYpPCOB. -

URL: http://fcior.edu.ru / (nata o6pamienus: 01.09.2024). - TekcT: 31€KTPOHHBIN.
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https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

4. KOHTPO.JIb M1 OLIEHKA PE3YJbLTATOB OCBOEHMS
YUYEBHOM JTUCHUTLIMHBI

KoHTponb 1 onieHKa pe3yiabTaTOB OCBOCHMS 0011€00pa30BaTEeNbHON AUCIUIUIMHBI

«MaremaTuka» PACKPBIBAIOTCA UCPEC3 NUCHHUIINIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC HA

dbopmupoBanue 0o0MMUX U NMPOPECCHOHATBHBIX KOMIIETCHIIMN MO pa3jieinamM U TeMaM

cojiepKaHusl y4eOHOTO MaTepHala.

PesyabTaTsl 00yyeHus

Paznen/Tema

THun oneHoYHBIX MepPONPUATHH

OK 01. Beibuparts criocoObl penieHus
3a1a4 npoeccuoHaTBHOM
JIeITEIIFHOCTH ~ IPUMEHUTENIFHO K
Pa3IMIHBIM KOHTEKCTaM

P 1, Tema 1.1, 1.2, 1.3 IT-0/c5, 1.4.
P2, Temn1 2.1, 2.2, 2.3,2.4,2.5,2.6
IT-o/c, 2.7

P 3, Temn 3.1, 3.2, 3.3,3.4,3.5,3.6
P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.711-0/c, 4.8,4.9, 4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

P 6, Temrr 6.1, 6.2, 6.3, 6.4,

6.5, 6.6, 6.7 I1-o/c, 6.8

TectupoBaHnue

VYcTHBIH ompoc

MaTreMaTHYeCKH JUKTAHT
NunuBuayanbHasi caMOCTOSATENbHAS
pabora

[IpencraBnenue pe3ynbTaToB
MIPAKTHICCKUX paboOT

KontponrHas padora

BrimonHenue 3aqanuii Ha SK3aMeHe

OK 02. Mcnonb3oBath
COBPEMEHHBIE CpE/ICTBA ITONCKa,
aHaJIM3a U HHTEPIIPETALH
nHpopmanny, 1 THPOPMALIMOHHBIE
TEXHOJIOTHH JJIS1 BHITIOJTHEHUS 33124
po(hecCHOHANBHON JIeITeTbHOCTH

P1,Temal.l, 1.2, 1.3 II-o/c, 1.4.

P 3, Temn 3.1, 3.2, 3.3,3.4,3.5,3.6
P 6, Temrr 6.1, 6.2, 6.3, 6.4,

6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temn 7.1, 7.2 TI-o/c,

7.3,7.4

TectupoBaHnue

VYcTHBIH ompoc

MaTreMaTHYeCKH TUKTAHT
NunuBuayanbHasi caMOCTOSATEIbHAS
pabora

[IpencraBnenue pe3ynbTaToB
MIPAKTHICCKUX paboOT

KontponrHas padora

Brimonnenue 3aqanuii Ha DK3aMeHe

OK 03. IlnanupoBaTh U
pear30BBIBATh COOCTBEHHOE
po(eCCHOHANBEHOE U JIMYHOCTHOE
pa3BUTHE, IPEIIPHHAMATEIBCKYIO
JIeSITEIFHOCTh B MPO(eCCHOHATBHON
cdepe, UCTIOIH30BaTh 3HAHHUS 110
(bMHAHCOBOI IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYAIHSIX

P1,Tema 1.1, 1.2, 1.3 IT-o/c, 1.4.
P2, Temnt 2.1,2.2,2.3,2.4,2.5,2.6
IT-o/c, 2.7

P 3, Temn 3.1, 3.2, 3.3,3.4,3.5,3.6
P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.7 11-0/c, 4.8,4.9, 4.10

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8

P 7, Temn 7.1, 7.2 TI-o/c,

7.3,74

TectupoBaHnue

VYcTHBIH ompoc

MareMaTHYeCKH TUKTAHT
NunuBuayanbHasi caMOCTOSATEbHAS
pabora

[IpencraBnenue pe3ynbTaToB
MIPAKTHIECKUX padboOT

KontponrHas padora

Brimonnenue 3aqanuii Ha DK3aMeHe

OK 04. DddexruBHO
B3aMMOJIEHCTBOBATH U paboTaTh B
KOJUIEKTHBE M KOMaH/1e

P1,Tema 1.1, 1.2, 1.3 IT-o/c, 1.4.
P2, Temnt 2.1,2.2,2.3,2.4,2.5,2.6
IT-o/c, 2.7

P 3, Temn 3.1, 3.2, 3.3,3.4,3.5,3.6
P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.711-0/c, 4.8,4.9, 4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

TectupoBaHnue

VYcTHBIH ompoc

MareMaTH4eCKH JUKTAHT
NunuBuayanbHasi caMOCTOSATENbHAS
pabora

[IpencraBneHue pe3ynbTaToB
MIPAKTHICCKUX paboOT

KontponrHas padora

Brimonnenue 3aqanuii Ha SK3aMeHe
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OK 05. OcymiecTBisTh yCTHYIO U
MTUCBMEHHYIO KOMM YHHKAIIMIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii ®enepanuu ¢ y4eToMm
0COOCHHOCTEW COIMAIBHOTO U
KYJIbTYPHOT'O KOHTEKCTa

P1,Temal.l, 1.2, 1.3 IT-o/c, 1.4.

P 3, Temn 3.1, 3.2,3.3,3.4,3.5,3.6
P 6, Temrr 6.1, 6.2, 6.3, 6.4,

6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temn 7.1, 7.2 TI-o/c,

7.3,7.4

TectupoBaHnue

VYcTHBIH ompoc

MaremaTu4ecKuil JUKTaHT
NunuBuayanbHasi caMOCTOSATENIbHAS
pabora

[IpencraBneHue pe3ynbTaToB
MIPAKTHIECKUX paboT

KontponrHas padora

Brimonnenue 3aqanuii Ha SK3aMeHe

OK 06. IIposBnATH
IPakJaHCKONATPHOTHYECKYIO
HO3ULUIO,

JIEMOHCTPHPOBATH OCO3HAHHOE
TIOBE/ICHHIE Ha OCHOBE TPAIUIIOHHBIX
00IIeuesIOBEYEeCKUX [IEHHOCTEH, B TOM
YHCIIE C yIETOM TapMOHH3aINH
MEKHAIMOHAJIBHBIX U
MEXPETUTHO3HBIX OTHOIICHHH,
MIPUMEHSTH CTaHAAPTHI
AQHTHUKOPPYIIIMOHHOT'O TIOBEJICHUS

P1,Tema 1.1, 1.2, 1.3 IT-o/c, 1.4.

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-0/c, 4.8,4.9,4.10

P 5, Temnr 5.1, 5.2, 5.3 11-
o/c,5.4,5.5,5.6

TectupoBaHnue

VYcTHBIH ompoc

MaTreMaTHYeCKH JUKTAHT
NunuBuayanbHasi caMOCTOSTENIbHAS
pabora

[IpencraBnenue pe3ynbTaToB
MIPAKTHICCKUX paboOT

KontponrHas padora

BrimonHenue 3aqanuii Ha SK3aMeHe

OK 07. ConeiicTBOBaThH
COXPaHCHHIO OKPYKAIOIIEH Cpebl,
pecypcocOepekeHIIO0, IPUMCHSTh
3HAHUSA 00 U3MEHEHHMH KJIMMAaTa,
TIPUHITAITEI OEPEKITUBOTO
MIPON3BOJICTBA, AP PEKTHBHO
JIEHCTBOBATh B UPE3BBIYAMHBIX
CUTYaIHAX

P2, Temnt 2.1,2.2,2.3,2.4,2.5,2.6
IT-o/c, 2.7

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.711-0/c, 4.8,4.9, 4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

P 6, Temrr 6.1, 6.2, 6.3, 6.4,

6.5, 6.6, 6.7 I1-o/c, 6.8

TectupoBaHnue

VYcTHBIH ompoc

MaTreMaTHYeCKH JUKTAHT
NuauBuayanbHas caMOCTOSTENbHAS
pabora

[IpencraBnenue pe3ynbTaToB
MIPAKTHICCKUX padoOT

KonrponsHas padora

Brimonnenue 3aganuii Ha SK3aMeHe

S.

®OH/AbI OHEHOYHbIX CPEJICTB
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®OH/AbI OIEHOYHbBIX CPEJICTB
(ITPOMEXYTOUHASA ATTECTALIA)
IU1s1 TpoPeCCUOHANBHBIX 00pa30BaTEIbHBIX OPraHU3aINi

K PABOYEM IPOIT'PAMME OBIIEOBPA30OBATEJIbHOU JUCIHUILIAHBI

«MaTreMmaTukKa»

CrenuanbHOCTEN TEXHOJIOTHYECKOro npoduiist o0ydeHus

5.1 ®oHabI OLIEHOYHBIX CPeACTB Mo cnenuaabHocT 15.01.38 Oneparop-
HAJIATYMK METAL1000padaThIBAIOIIMX CTAHKOB.

®oHabl OIEHOYHBIX cpeactB (mamee — DOOC) mnpeacTaBieHbl B BUJE
MEXIUCIUIUIMHAPHBIX 3aJ]aHW, HaIpaBJICHHbIE HA KOHTPOJIb KaueCcTBa U yIpaBJICHUE
npoueccamu poctvxkenus JIP, MP wu IIP, a Takke co3manue yclmoBuUM s
dbopmupoBanus OK u (unm) I[IK y oOywarommxcss mOCPEACTBOM MPOMEKYTOUHOM
arrectauun. @OOC  pazpabaThiBaloTCsI € ONOpPOM HA  CHHXPOHU3UPOBAHHBIC

oOpa3zoBaTelbHbIE PE3YyAbTaThl, C y4eToM mpoduiss oOyuyeHHUs, YPOBHS OCBOCHUS
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oOiieo0pa3zoBareibHOM  JUCHMIUIMHBL  «Martematuka» W IpodeccuoHaIbHOU
HAIMpaBJIEHHOCTH 00pa3oBaTeIbHOM MporpaMmbl 1o  crnenuanbHoctd  15.01.38
Ornepatop-HaJIaIYMK METAI000padaThIBAIOIINX CTAHKOB.

Tabmuna 1
Ne pa3nesia, TeMbl Koawb1 BapuaHTbl MeXIUCHMIJIMHAPHBIX 3aaHMii
o0pa3oBaTe/IbHBIX
pe3yJabTaTOB
(JIP, MTP, IIP,
OK, IIK)
Paznmea Ne 1 I1P602 3ananue 1.Pemurte cucreMy ypaBHEHHI:
IToBTOpEHHUE Kypca JIP 09 {x +y =5
MaTeMaTHUKK MP 09 x-y=4
OCHOBHOI IIKOJIBI OK 01 3aganue 2. YIpOCTUTE BBIPAKECHHUE!
OK 02 3b—3 b
OK 03 1-b b+1
OK 04 3ananue 3. Ha nuarpamMmMe npeacTaBieHbl
HEKOTOPbIE U3 KPYIMHEHIINX M0 YHUCICHHOCTH
HACEJICHUs CTPaH MHpA.
1400 1275
5 1200 1010
IE
2 2 600
é g 400 280 215 170 142 125
g8 % Il mm=
=al 0
O
T \gb \@VQ O\>v 0‘3‘&@ /b,,;x«‘\q& Qood@ o\%&
&R
YucaeHHOCTh HaceJIeHUsl KaKoTo rocy1apcTBa
IPUMEPHO B 6 pa3 MEHbIIIE YUCIEHHOCTH HACEICHUS
Nunuu?
3ananue 4. B 40 meTpax Apyr oT Apyra pactyt 2
nepesa. Beicora onHoro nepesa 31 M., BeicoTa
apyroro — 6 M. BEIUKCIIUTE paccTOSTHHE MEXTY
BEPXYIIKaMH JICPEBbHEB.
3ananue 5. B Beimykiiom uetblpéxyroiabauke ABCD
u3BectHo, uto BC=AB, CD=AD, yron B=133
rpangycos, yroia D=173 rpanycos. Haiigure yrou A,
OTBET JIAlTE B Ipajycax.
Pazgen Ne 2lIpsmeie | I1P6 04 3nanue 1. Pacmdpyiite kpatkyto 3anuck: a€f. A)
U IUIOCKOCTH B I1P6 06 TOYKa a MPHUHAUISKUT IockocTH f; b) Touka a
IPOCTPAHCTBE JIP 09 OpUHAUIOKUT TpsMoit  f; B) mpamas a
MP 09 OPUHAIISKUT TIockocTh f3; [) mpsmas a
OK 01 HepeceKaeT MIOCKOCTh f3.
OK 02, Bamanue 2. Ilpsmbie AB m CJ] cKpelmBaroTcs.
OK 03 Kakoe pacnonoxenne umeror npsmeie AC u BII?
OK 04 A) mapatensubie; b) mepnenaukynsipasie; B)
OK 09 ckpemmBaroTcs; I) mepecekarorcs.
3ananue 3. Kakue uz Bexkropos a(l,2,-3), c(3,6,-6),
B(2,4,-6) xommuneapusie? A) a, B; b) ¢, B; B) a, c; I)
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KOJUTMHEAPHBIX BEKTOPOB HET.

3amanune 4. [aubr touku A(2,0,5), B(2.4,-2) C(-
2,6,3). CepenMHON KakoTro OTpe3Ka SBJISIETCS TOUYKa
M(0,3,4)? A) AB; b) BC; B) AC; I') CB.

Pa3zgen Ne 3 I1P6 04 3amanne 1. Yepe3 koHubl otpeska AB u ero
Koopaunats! u JIP 09 cepearHy M IpoBeleHbI NapajulelbHbIE IPSIMBIE,
BEKTODHI B MP 9 NepeceKaroIue HEKOTOPYI0 IJIOCKOCTh B TOYKax
IIPOCTPAHCTBE OK 01 Al, Bl u M1. Haiigure nnuny otpeska MM, ecin
OK 02, oTpe3ok AB He mnepecekaeT IUIOCKOCTb U €CIH
OK 03 AA1=6,8cm, BB1=7,4cm.
OK 04 3ananue 2. Ilpsmsle AC, AB u AJl mnonapHo
OK 09 nepneHukyinsapuel. Haiinure otpesok CJI, eciamn
AB=5 cm, BC=13 cm, AII=9 cm.
3amganune 3. Jlanbl BekTopsl a(-6,0,8) , B(-3,2,-6).
Haiigure ckansipHoe nMpou3BeIeHUE BEKTOPOB. 8. (2
6amnma)  Haweprute ky0  ABCHAIBICI/I.
IToctpouts TOuky K€EAB, Ttouky MEI/1C,
orpe3zok PEEAIBICI. 3amanue 4. Ilpm kakux
3Ha4eHMsaXx 0 Bekropel a (4,m,2), B (1,2,m)
NEPIEHIUKYIISPHBI?
3amanue 5. Odopmure nuct Oymaru A4
BEPTUKAJIbHBIMU, TOPU30HTAIBHBIMU, HAKIOHHBIMHU
JMHUSIMH, HCIIOJIb3YSI pa3Hble IIBETOBbIC OTTEHKH.
Paznen Ne 4 I1P6 4 3anmanue 1. Beraucaure: sinw 2 +cosmw 2 .
OCHOBBI JIP 09 3aganne 2. Haiiagure 3HaueHuWe BBIpAXKEHUSA
TPUTOHOMETPHH. MP 03 4arccos\2 2 - 4arcsin(— V2 2)
Tpuronomerpuueckue | MP 09 3ananue 3. Haligure 3HaueHUE BbIpaKEHUS
GbyHKITII OK 01 3ananue 4. Pemmute ypaBHeHue cos x = 1 2 .
85 8? 3anuIINTe HAaUMEHBIIMNM IOJ0XKHUTEIbHBIM KOPEHb
OK 04 ypaBHEHHSI.
OK 09 3ananue 5. Pemure ypaBHeHwue sin2 x - 4 sin x + 3
=0.
3ananue 6.. IToctpoiite rpadux
TPUTOHOMETPHUECKON (PYHKIMHU y=2 sinx
Pa3znea Ne 5 I1P6 04 3amanue 1. Yemy paBHa Npou3BOAHAS (YHKIIUU
[IpousBoHas JIP 07 y=2x3?7A)y=5x;B)y=6x;B)y'=6;T") y=6x2 .
Gynkuun, eé MP 03 Baganue.2[lo kakoii w3 (GOPMYN BBIUKCIAETCA
MIPUMEHEHUE MP 09 npou3BojgHas wyactHoro? A) (utv)'=u'+v’; b)
85 8; (uw)=u'v+tuv’; By (uv ) =uv-uv v 2 ;
ROPS I)(f(g(x) = (g(x)*g (x).
OK 04 3amanue.3 Pemmute ypaBuenue f{(x)=0, ecmm
OK 09 f(x)=3x2 — 6x +4.

Bribepute otBet. A) 1; 5) -1; B) 4; ') -4. 18
3amanne.4 OOmMiA BUA BCeX MEPBOOOOPa3HBIX IS
f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C;
I') F(x)=-tgx+C.
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Paszgen Ne 6

I1P6 4

3amanue 1. B xakux equHUIAX u3Mepsercs o0bem

MHororpaHHuku u JIP 07 MHOTOTpaHHUKa?
TeJa BpalleHUs MP 3 A) B Mmerpax; b) B kyOmueckux merpax; B) B
MP 9 KBaJIpaTHBIX MeTpax; [') B IByrpaHHBIX rpaycax.
OK 01 3amanne 2. Ilnomaas MOMHOM MOBEPXHOCTU
85 gg MPU3MBI BBIYHCIISIETCS TIO (hopMyIIe:
OK 04 A) S = So6ok + 2 SOCH.; B) S6ok =Pocu*H; B) S =
OK 09 book + S SOCH; I') S6ok =2Pocu*H.
Baganue 3. Uro SBIIETCI OCEBBIM CEUYECHUEM
KoHyca?
A) paBHOOEIPEHHBIH TPEYTOJIbHUK; b)
paBHOOenpeHHas Tpaneuus; B) npsmoyronsauk; )
MPSIMOYTOJIbHAS TPATICIIHSL.
3amanue 4. Kakas ¢urypa mnomydaercs mnpu
BpAIllEeHUH TPSIMOYTOJIBHOTO TPEYroJbHUKA BOKPYT
OJIHOT'O U3 CBOMUX KAaTETOB?
A) xonyc; b) yceuennsiii konyc; B) nupamuna; I)
yCeUYeHHasi MHpaMHa.
Paznea Ne 7 I1P6 05 3anmanue 1. Beraucaure: sinw 2 +cosmw 2 .
[TepBooOpa3zHas JIP 07 3aganne 2. Haiiagure 3HaueHuWe BBIpAXKEHUSA
byHKIMS, €€ MP 03 4arccos\2 2 - 4arcsin(— V2 2)
MIPUMEHEHHE MP 09 3amanue 3. Halimute 3HaueHue BhIpaXKeHUS
OK 01 3apganue 4. Pemwnrte ypaBHeHue cos x = 1 2 .
85 82 3anuIINTe HAaUMEHBIIMNM IOJ0XKUTEIbHBIM KOPEHb
OK 04 ypaBHEHUSI. . .
OK 09 32(1);[aHHe 5. Pemure ypaBHenue sin2 x - 4 sin x + 3
3ananue 6.. ITocTpoiite rpadux
TPUTOHOMETPHUECKON PYHKIMU y=2 sinx
Paznmesn Ne 8 I1P6 04 3amanue 1. HalimuTe 3HaueHue BhIpaKeHUs
CTeneHy U KOpHH. JIP 07 48 .1110: 448
Crenennas ¢pynkuus | MP 03 Baganue 2.  Coopmynupyiite — omnpenencHue
MP 09 CTETIeHHON (YHKIIUU
OK 01 3aganue 3. Mexay KakUMHU JBYMsI HAaTypalbHBIMU
85 82 YHUCIIaMU HaXOJUTCS YHUCIIO V19372
OK 04 A)19u20;b)2u3;B)18u19;T") 3 u4.
OK 09 3ananue 4. Kakas u3 (GyHKIMIA BO3pacTaioT Ha Beei
oOnactu onpeneneHus?
A) f(x)=log5 x; b) f(x)=0,7 x; B) f(x)=x2; I')
f(x)=logl 2 x.
Paznen Ne 9 I1P6 04 3amanue 1. Cdopmynupyiite  omnpenencHue
[Toka3arenpHas JIP 09 MoKa3aTeabHON (DyHKIIHH.
GyHKIHS MP 3 3anganue 2. [lepeuncianuTe CBOWCTBA MOKA3aTENBHOM
MP 9 dyHKIHH
MP 07 3amanue 3. Haittu 3nauenune f(2) rpaduxa
85 8; sugaf (x) = a*
OK 03
OK 04
OK 09
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Pazgea Ne 10

ITP6 05

3anmanue 1. Beraucaure: sinw 2 +cosmw 2 .

Jlorapudmsr. JIP 09 3ananue 2. Haliiute kopeHb ypaBHEHUS
Jlorapudpmuueckas MP 03 logs(4+x) =2
byHKIHS MP 09 3amanue 3. HalimuTe 3HaueHuEe BhIpaXKeHUS
OK 01 logs 108 + logg 2
OK 02 86 86
OK 03 3ananue 4. Pemmute YPAaBHEHHE COS X = 1 2.
OK 04 3anumnTe HAaUMEHBIINHA TMOJIOKUTEIbHBINH KOpPEHb
OK 09 YpaBHCHUA.
3amanue 5. VYkaxuTe O00JACTh  OIpeesIeHUs
¢bynkuuu f(x) = lg 2x—3 x+7
A) (-7; 1,5); b) (-o0; -1,5), (7; +0).; B) (-1,5; 7); I)
(-05 =7), (1,5; +o0).
Pa3zpea Ne 11 I1P6 07 3amanue 1. B oduce am3zaiiHEpCKOTO areHTCTBa
DneMEHTbI JIP 09 HaxXoJiATCsl 8 MOCETUTENEeW >KEHCKOro moja u 2
KOMOMHATOPHKH, MP 03 My»kCKOro. OTIpenennTh BEPOSITHOCTh TOTO, YTO
cratuctuxy u Teopun | MPO7 MIEPBBIM K KOHCYJIBTAaHTY OOPaTUTCS MY>KUHHA.
BEPOSTHOCTEMN OK 01 3amanue 2. Ha xoH(pepeHIHIO npuexanu 2 yueHbIX
85 85 u3 I'epmanun, 3 u3 Cepbun u 7 uz IlBeiinapun.
OK 04 Kaxnplif U3 HUX fAenaeT Ha KOH(EpEeHIUH OJUH
OK 09 noxinan.  llopsgok — noknanoB  ompenensercs
xKepeObEBKkoU. Halimure BepoOATHOCTH TOTrO, YTO
ISATBIM OKaXeTcs J0KIax yueHoro u3 Cepoun.
3apanue 3. Mama, Tumyp, uana, Koctss u AHTOH
Opocuin KpeObuid — KOMY JOCTAHETCSl MPOEKT IO
0(OPMIICHHIO CBaZeOHOTO 3aja. Haitgure
BEPOATHOCTh TOTO, YTO MPOEKT TOYHO HE Oyrer
BBITIOJHATH AHTOH
3ananue 4. B samuke Tpu KpacHBIX M TPU CHUHHUX
¢nomactepa. Dromactepbl  BBITACKMBAIOT IO
ouepenn B  ciydaiiHoM  nopsanke.  Kakxosa
BEPOSITHOCTH TOI0O, 4YTO IEPBBIM pa3 CHUHUHU
¢diomactep MosIBUTCS TPETHUM IO CUETY?
3amanue 5. Jan psg uumcen: 175; 172; 179; 171;
174; 170; 172; 169. Haiinure Moy psifia U cpeaHee
apupMeTHIECKOe psijia.
Paznmes Ne 12 I1P6 4 3ananue 1. Pemnre ypaBuenue x*2 -7x+10=0. Eciu
VYpaBHeHUs U JIP 07 ypaBHeHHE UMeeT 0ojiee OJHOTO KOpHS, B OTBET
HEpPaBEHCTBA MP 3 3alUIINTE MEHBIIWN U3 KOPHEHN
MP 9 3amanue 2. Pemmte ypaBHenuwe f(x)=0, ecmm
OK 01 f(x)=3x2 — 6x +4. Beibepure OTBET.
OK 02 A)1;B)-1;B) 4;T) 4.
OK 03 . .
OK 04 3ananue 3. Pemnrte ypaBHeHue sin2 x - 2sinx=0. B
OK 09 OTBET 3aMuIInTe KOJIMYECTBO pelIeHuH,

IIpUHAUIEKAITUX TPOMEXYTKY [0; 4]

3amanune 4. Pemwnrte ypaBHeHue cos x = 1 2 .
3anuIINTe HAaUMEHBIIMHM IOJ0XKHUTEIbHBIM KOPEHb
ypaBHEHHSI.

3ananue 5. Pemure ypaBHeHwue sin2 x - 4 sin x + 3
=0.

3ananue 6.. IToctpoiite rpadux
TPUTOHOMETPHUECKOM (QYHKIMHU y=2 sinx
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