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1. MACIIOPT PABOYEH IMPOI'PAMMBbI YYEBHOUN TUCIUIIJIUHBIL.

OBIIIASI TACIHOPT PABOYEH TIPOTPAMMBI YYEBHOH
NMUCLHUIIJINHBI. XAPAKTEPUCTUKA PABOYEH IPOIPAMMBI

OBHIEOBPA3OBATEJIBHOT'O YUEBHOI'O IMPEJIMETA
«MATEMATHUKA»
1.1. MecTo y4eOHOro mnpeaMeTra B CTPYKType HpodeccHuoOHAIbHOMI

o0pasoBareabHoil nporpammsl CIIO:

OOmeoOpa3oBaTenbHblil  y4eOHbI npeaMer «MareMaTuka» — SBISETCS
00si3aTebHOM  4YacThi0  OO0IIe00pa3oBaTeIbHOrO  IMKIa  00pa3oBaTENbHOM
nporpammbel B cootBeTcTBUH ¢ PI'OC 11.02.07 Pa3zpaboTka 3JIEKTPOHHBIX
YCTPOWCTB U CUCTEM.

1.2. Ilesqin ¥ muIaHMpPYyeMble pe3yJabTaThl 0CBOCHHUS YUeOHOI0 MpeaMeTa:
1.2.1. Heapb AuCUUIIHHBI

CopepxaHue MporpaMMbl OO0IIE00pa30BaTENbHOIO Yy4e€OHOro IpeaMera
«Maremaruka» HaIlpaBJIC€HO Ha JOCTMIKEHUE pe3yJbTaTOB €€ M3Yy4YCHHUS B
coorBercTBUM € TpeboBanusiMu PI'OC COO c ywerom mnpodeccHoHaIbHOM
HampaBieHHocth @PI'OC CIIO no cnenmansHoctn 11.02.07 Pazpabotka
AIIEKTPOHHBIX YCTPOUCTB U CUCTEM.

1.2.2. Ilenu m 3ama4yu mpeamMera — TPeOOBAHHWS K Pe3yJIbTATAM OCBOCHHUA
npeamera:

[To yue6HOMY mipeameTy "MatemaTuka" (Bkitouas pasnens! "AnreOpa u Havana
MateMartuyeckoro ananuza', '"l'eomerpus", "BepostHocTh u crartuctuka')
(yriyOsieHHbI YpOBEHb) TpeOOBaHUS K MNPEAMETHBIM pPE3yJIbTaTaM OCBOCHHS
yrayOJEeHHOTO Kypca MaTeMAaTUKH JTOJKHBI BKJIIOYATh TPEOOBAHUS K pe3yJibTaTaM
OCBOEHUS 0a30BOT0 Kypca U JIOMOJHUTENIbHO OTPAXKaTh:

1) ymeHnue onepupoBaTh NOHATHIMU: ONPEAEICHUE, aKCHOMA, TEOpEMa, CIEACTBUE,
CBOMCTBO, NpPHU3HAK, JOKAa3aTEIbCTBO, PABHOCWIIbHBbIE (DOPMYIMPOBKU; YMEHHUE
dbopMynupoBaTh 00paTHOE W NPOTHUBOIOJOKHOE YTBEPKACHHUE, NPUBOIUTDH
IpUMEPBl U KOHTPIPUMEPHI, UCIOIb30BaTh METOJ] MaTeMaTHUYe€CKOW WHIYKIUU;
MPOBOJUTH JIOKA3aTeNIbHbIE PpACCYXKICHHUSI TPU PEIICeHUH 3a]ad, OLICHUBATh
JIOTUYECKYIO MPABUIILHOCTh PACCYXKACHUI;

2) yMeHue ONepHupoBaTh NOHIATUAMHU: MHOXKECTBO, ITOAMHOKECTBO, ONEpaLlUN HaJ
MHO>KECTBAMHU; YMEHHE HCHOJb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar s
ONMCAHMSI PEAJBbHBIX MTPOLIECCOB U SIBJICHUM, U IIPU PEILICHUH 33/1a4, B TOM YHUCJIE U3
JIPYTUX Y4EOHBIX MPEIMETOB;



3) yMeHue ornepupoBaTh MOHATUSMHU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH;, YMEHHE 3a/aBaThb W ONHCHIBATH rpadpl pa3iMuHBIMH CIIOCOOAMH;
UCIIONIb30BaTh Tpadbl MPHU PEIICHUH 3a/1aY;

4) ymeHue CBOOOJHO ONMEPUPOBATH MOHATUSIMU: COYETAHUE, NTIEPECTAHOBKA, YUCIIO
COUETAaHUM, YHCIO TNEPecTaHOBOK; OuHOM HbIOTOHA; yMEHHE NPUMEHSThH
KOMOUMHATOpHBIE (DaKThI U PACCYKACHUS TSl PEIIeHUs 3aa4;

5) yMeHue orepupoBaTh NOHIATUAMU: HATYPaAIbHOE YKCIIO, I1€JI0€ YUCIIO0, OCTATOK IO
MOAYJIIO, palMOHAIBHOE  YHUCIO, UPpPALMOHAIBHOE  YHMCIO, MHOXECTBa
HATYpaJIbHBIX, IENbIX, palOHAIbHBIX, JCUCTBUTEIBHBIX YHCEN; YMEHHE
UCIIONb30BaTh TMPU3HAKK JIETMMOCTH, HAaWMEHBIIMM OOIMH JenTuTeNlb U
HauMEHbIIee 0011ee KpaTHOE, aNropuT™ EBKIINa npu perieHnu 3a1a4; 3HaKOMCTBO
C pPa3IM4YHBIMU MO3ULIIMOHHBIMU CUCTEMAMU CUUCIICHUS;

6) ymMmeHue cBOOOJHO ONEpPUPOBATH MOHATUSIMU: CTEIEHb C LEJbIM IOKa3aTeleM,
KOPEHb HAaTypaJbHOU CTENEHH, CTENIEHb C PallMOHAIbHBIM NTOKA3aTEeNIEeM, CTEIIEHb C
NEHCTBUTENBHBIM (BELIECTBEHHBIM) IIOKa3aTejaeM, Jorapudm ducia, CHHYC,
KOCHHYC U TAHT€HC MPOU3BOJILHOTO YKCIIA;

7) yMeHHe ONeprupoBaTh MOHITUSIMHU: TOXKAECTBO, TOKACCTBEHHOE TPe0Opa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpPaBHEHUI M HEPaBEHCTB, PaBHOCHIBLHOCTH
ypaBHEHUHN, HEPABEHCTB M  CHUCTEM, palMOHAJbHBIE, HWPpPAIMOHAIBHBIC,
NOKa3aTeNbHbIE, CTENIEHHBIE, JIOrapu(pMUIECKIE, TPUTOHOMETPUUECKUE YPAaBHEHUS,
HEPaBEHCTBA U CHCTEMbl, YMEHHUE PEelIaTh YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C
NOMOUIBIO Pa3IMYHBIX MPUEMOB; pelIaTh YPaBHEHUs, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; MPHUMEHSTh ypaBHEHHS, HEPAaBEHCTBA, MX CUCTEMBI I PEIICHUS
MaTeMaTHUECKUX 3a/1a4 U 33/1a4 U3 PA3INYHBIX 00J1aCTei HAYKH U pealIbHOM KU3HU;
8) ymeHue CBOOOJHO OMNEpUpPOBATH MOHATUAMU: Tpaduk (yHKIMH, OOpaTHas
GbyHKUMSI, KOMOO3UIMS (DYHKIMM, JTUHEHHas QYHKOUs, KBaApaTudHas (QyHKIuS,
CTeNEHHass (YHKLUMSI C IeJIbIM IIOoKa3aTelieM, TPUTOHOMEeTpUuyeckue (yHKLUH,
oOpaTHbIe TpUTOHOMETpUYecKue (YHKIUU, TOKa3zaTelbHas W JjorapupmMuyeckas
byHKIUKA;, yMEHUE CTPOUTh rpaduku (YHKIHM, BBIOJHATH MpeoOpa3oBaHUS
rpa@ukoB (QyHKIUH; yMEHHE HCHOJb30BaTh TIpadukd (QYHKUUN [ U3yUYEHUs
MIPOIIECCOB U 3aBUCHMOCTEH MPH PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U
U3 pealbHOM JKM3HU; BBIpaXKaTh (OpMyJaMU 3aBUCHMOCTH MEXAY BEIMUYWHAMU;
YMEHHE CBOOOIHO OMEPUPOBAThH MOHATHSAMH: YETHOCTh (DYHKIIMH, TIEPUOAUYHOCTD
GyHKIIUHA, OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh (DYHKITMH, JKCTPEMYyM
dbyHKIIMA, HaWOOJbIIEe W HAWMMEHBINEe 3HAaYeHUs (PYHKIIMU Ha MPOMEXKYTKE,
YMEHHE MPOBOAUTH HCCIEeNOBaHUE (PYHKIIMM; YMEHHE HCIOJIb30BaTh CBOICTBA U
rpaduku QyHKINN U pElIeHrs ypaBHEHUH, HEPABEHCTB U 3ajad C TapaMeTpaMu;



M300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBa PEUICHUN ypaBHEHUH,
HEPaBEHCTB U UX CHCTEM;
9) ymenue CcBOOOJHO  ONEPUPOBATH MOHATHSIMH:  IOCIEAOBATEIHHOCTD,
apudmeTrnyeckass TMporpeccus, TreOMeTpuYeckas Mporpeccusi, OECKOHEUHO
yObIBatOIIasi reOMETpUUYECKas MPOTrpeCcCusi; YMEHHE 3a/1aBaTh MOCJIEI0BATEILHOCTH,
B TOM YHCJIE€ C IOMOIIBIO PEKYPPEHTHBIX (POPMYIT;
10) ymeHue omepupoBaTh MOHSATUSMU: HENPEPBIBHOCTh (DYHKIIMH, ACHUMMTOTHI
rpaduka QyHKIMM, TIepBasi U BTOpasi Mpou3BoAHas (QYHKIIMH, T€OMETPUUECKUI U
¢uznyecKuit CMBICT TPOU3BOAHON, TMEPBOOOpa3Has, OMPENCNICHHBIM HMHTErpa;
YMEHHE HaXOAWTh AaCHUMNTOTHl rpaguka (QYHKIMH; YMEHHE BBIYUCIATDH
IPOU3BOJHBIE CYMMBI, TMPOM3BEICHHS, YAaCTHOTO U KOMIIO3UIUU (DYyHKIUH,
HaXOJWTh ypaBHEHHE KacaTelbHOM K rpaduKy (yHKIUHU; YMEHHE UCIOJIb30BaTh
IPOU3BOAHYIO JJI HCCIENOBaHUS (DYyHKUMH, 11 HAXOXACHHUS HAWIYyYILIEro
pelIeHys B MPUKJIAJHBIX, B TOM YHUCIIE COLMATbHO-3KOHOMUYECKUX U (PU3UYECKUX
3aJa4ax, JJIs ONpEeNICHUsI CKOPOCTH U YCKOPEHUS; HAXOAUTh IJIOLAAN U 00bEMBI
buryp C TOMOIIBIO HWHTErpajia; NPHUBOJUTH NPHUMEPHl MATEMAaTHYECKOTO
MOJIEJIMPOBAHUS C TOMOIIBIO TU(DPEpEeHIINATIBHBIX YPaBHEHUN;
11) ymenue omnepupoBaTh NOHITHSAMHU: KOMIUIEKCHOE YHUCIO, CONPSKEHHbIE
KOMIUIEKCHBIE YMCIa, MOJIYJb U apryMEHT KOMIUIEKCHOrO uMcia, (opMa 3amucu
KOMIUIEKCHBIX 4HCell (reoMeTpuyecKas, TPUTOHOMETpUUEcKasi U anredpanyeckas);
YMETh NPOU3BOIAUTH apUPMETHUECKHUE JEHCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
IIPUBOJUTH IIPUMEPHI UCIIOIb30BaHNSI KOMIUIEKCHBIX YHCEIL;
12) ymeHue CBOOOJHO OMNMEPUPOBATH MOHATHSMU: CpelHEe apuPMETHUYECKOE,
MeJuaHa, HauOoJIblllee M HAMMEHbIIIEE 3HAUYCHUS, pa3Max, JUCIIEPCHs], CTaHJapPTHOE
OTKJIOHEHHWE I ONHCAHMSI YHUCJIOBBIX JaHHBIX; YMEHHE HCCJIENI0BATh
CTaTUCTUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHUEM IrpaduyecKux METOAO0B U
AJIEKTPOHHBIX CPEJCTB; IpaUUEeCKH HCCIEI0BaTh COBMECTHbIE HAOIIOACHUS C
ITOMOIIBIO IUArpaMM PACCEUBAHUS U JINHEMHOW PETPECCUU;
13) ymeHue HaxXOAUTh BEPOSITHOCTH COOBITHH C HCIOJIb30BaHUEM TIpadUudecKux
METO/IOB; MPUMEHSTh IJIsl PEIIeHHs 3a1ad (POpMyJibl CIOKEHUS M YMHOXKEHUS
BEepOsiITHOCTEH, (opMyay TOJNHOW  BeposTHOocTH, Gopmyny  bepnymu,
KOMOMHATOpHBIE (DaKThl U (POPMYJIBI; OLICHUBATH BEPOATHOCTH PEATTLHBIX COOBITHH;
yMEHUE OINEepUpOBaTh TMOHATHUSAMHU: Ciy4yallHas BeJIMYMHA, paclpeesieHue
BEPOSITHOCTEH, MAaTEMaTUYECKOE OXUAAHUE, JUCHEPCUs H  CTaHAApTHOE
OTKJIOHEHHE CIIy4alHOM BeIMYMHBI, (YHKIUH paclpeAeNeHus] U IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTEJIbHOTO M HOPMAJbHOTO pAaCHpENENICHUN; YMEHUE
UCIIOJIb30BaTh CBOMCTBAa W3YYEHHBIX paclpelefeHud Ui penieHust 3ajad;
3HAKOMCTBO C TMOHATHUSIMHU: 3aKOH OOJBIIUX YHCEJ, METOAbl BBIOOPOYHBIX
6



UCCJIEIOBAHMI; YMEHHE MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCET
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSIX;
14) ymenue cBOOOJHO ONEPUPOBATH MOHATHSIMH: TOYKa, MPsAMAsi, MIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH YIOJI, IBYTPAHHBIN yTOJI, TPEXTPAHHBIN yTOJI,
NepeceKaroInecs, napajjieibHbIe U CKPEIMBAIOIINECS MPSMBbIE, apaUIeIbHOCTh U
NEPHEHANKYIIPHOCTh MPSIMBIX U TUIOCKOCTEH, YOI MEXKTY IPSIMBIMH, YTOJl MEXIY
OPsIMOM M TJIOCKOCTBIO, YTOJl MEXKIY IUIOCKOCTSMH; YMEHHE HMCIOJIb30BaTh MpPH
pelieHnn 3a7a4 u3y4eHHbIe (PAKThl U TEOPEMBI INIAHUMETPUU; YMEHHE OICHUBATDH
pa3Mepsl OOBEKTOB B OKPYKAIOIIEM MHpPE; YMEHHE OMNEepUpOBATh MOHATUSMHU:
MHOTOTPaHHHUK, CEUEHWE MHOTOTPaHHHKA, MPABHJIbHBIII MHOTOTPAHHUK, MPU3MA,
nupaMuaa, GuUrypa M MOBEPXHOCTh BpallleHUs, MWIMHApP, KOHYyC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUEHUSI KOHyCa M LMWIMHApA, NapayielbHble OCH WIH
OCHOBAHUIO, CEUEHHUE I1apa, TIOCKOCTb, Kacaromascs ceppl, HUIMHIPA, KOHYCA;
YMEHHE CTPOUTH CEUYEHUE MHOTOIpaHHUKA, U300pakaTh MHOTOTPAHHUKH, (DPUTYPBI
U MOBEPXHOCTU BpAIICHMSI, UX CEYEHMsI, B TOM UYHCJIE C MOMOUIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHUE MPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (PHUTYP, CAMOCTOSTEIHHO
dbopMynupoBaTh OIpeneNeHUs] HW3y4aeMblX (UTYp, BBIIBUTaTh THUIOTE3Bl O
CBOMCTBAX M MpPU3HAKAX T€OMETPUIECKHUX (PUTYDP, 0OOCHOBBIBATH WU ONPOBEPTaTh
UX; YMEHHE MNPOBOJIUTH Kiaccuukauuio (UIyp MO pa3IMyHbIM IpHU3HAKaM,
BBITNIOJIHATH HEOOXOIUMBIE JTIOTIOJIHUTEIbHBIE TOCTPOCHHUS;
15) ymenue CBOOOIHO OINEPUPOBATH TMOHATUSIMH: IUIONIAAL (GUTYPBI, O0BEM
¢Gurypsl, BeJIMUMHA yria, paCCTOSHUE OT TOYKHU JI0 MIIOCKOCTH, PACCTOSTHUE MEXTY
OpSIMBIMH, PAcCTOSTHUE MEXKAY IUIOCKOCTSMH, IUIOMIanb cQepbl, IUIOMAaIb
MOBEPXHOCTH NUPAMUIBI, TPHU3MBI, KOHyca, UWJIMHApa, O00BeM KyoOa,
IPSIMOYTOJIBHOTO TMapaijieNienuieaa, MUpaMuabl, TPHU3MbIL, LHUJIWHApPA, KOHYCa,
1iapa; yMeHUe HaXOUTh OTHOLIEHHE 00bEMOB MOJAOOHBIX (DUTYD;
16) ymeHue CBOOOTHO ONEPUPOBATH TMOHSTUSMU: JIBIXKCHHE, IapauIeIbHbBIN
NEPEHOC, CAMMETPHS Ha IJIOCKOCTU U B MPOCTPAHCTBE, IOBOPOT, IPeoOpa3oBaHue
1o100us1, moJ00HbIe PUTYPBI; yMEHUE PACIIO3HABAThH PaBHBIC U MOJOOHbBIE PUTYPHI,
B TOM 4YHCIIe B TPHUPOJE, HCKYCCTBE, ApPXUTEKType; YMEHHE HCIOIb30BaTh
re€OMETPUUYECKHE OTHOIICHHUS, HAXOAUTh T€OMETPUUECKHUE BETUIUHBI (JTMHA, YTOII,
wIonaab, 0o0bEM) MPU PEIICHUH 3a7ad W3 JIPYTHUX YYeOHBIX NPEIMETOB W W3
peanbHOM KU3HU;
17) ymeHue CBOOOJHO ONEPUPOBATH TMOHITUSAMH: MPSIMOYTOJIbHAS CHCTEMa
KOOpAMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPAa, CyMMa BEKTOPOB,
IPOM3BEICHUE BEKTOpa HA YHUCIO, pa3jiokKeHHE BEKTOpa Mo Oasucy, CKajspHOe
MPOM3BEICHNE, BEKTOPHOE MPOU3BEICHUE, YTOJl MEXKAYy BEKTOpaMH; yMEHHE
UCTIOJTb30BaTh BEKTOPHBIN U KOOPIAMHATHBIN METO AJIsl PEIICHUSI TEOMETPHUUECKHUX
7



3a]a4 ¥ 3aJa4 JAPYrux y4eOHbIX NPEIMETOB; ONEPUPOBATh NOHATUAMU: MaTpuLa 2
X 2 1 3 X 3, onpeAeuTeNb MaTPULbL, TEOMETPUUECKUM CMBICI OITPEAEIUTENS;

18) ymeHune Mo1enupoBaTh peaibHbIe CUTYalMH Ha SI3bIKE MATEMATUKH; COCTABIATh
BBIPDAXXECHNUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI MO YCIOBHIO 3aJa4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammapara anreopsl,
MHTEPIPETUPOBATH MOIYYEHHBIM PE3yJIbTAT; CTPOUTh MATEMATHYECKUE MOJCIH C
IIOMOIIBIO T'€OMETPUYECKUX IOHATUN WM BEIMYMH, PEIIATh CBS3aHHBICE C HUMH
IIPAKTUYECKUE 3a/1a4M; COCTABIATH BEPOSATHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH
IIOJYYEHHBIM  pe3yJIbTaT,  pellarb  NPUKIAIHBIE  3aa4d  CPEICTBAMHU
MAaTeMaTHYECKOr0 aHajau3a, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO U
(bU3UYECKOTO XapakTepa;

19) ymeHue BbIOMpaTh MOAXOIAIMIMA METOJ AJs PELICHUsS 3aJaud; MOHUMaHue
3HaYMMOCTU MAaT€MAaTUKU B U3yYEHUH MPUPOJIHBIX U OOLUIECTBEHHBIX IMPOLECCOB U
ABJICHUM; YMEHUE PACIIO3HABATh MPOSBICHUE 3aKOHOB MATEMAaTUKU B MCKYCCTBE,
YMEHHE IIPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUA POCCUMCKON U MUPOBOU
MaTeMaTUYECKOU HAYKH.

1.2.3. Ilnanupyemble pe3yabTaThbl OCBOeHHs  001Ie00pa30BaTeIbLHOM
aucumIuHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO.

Oco0oe 3HaueHne TUCUMILIMHA uMeeT npu popmupoBanuu 1 pazsutun OK u
[1K.



O01Me KoMIeTeHuu

Ili1anupyembie pe3yJabTaTbl 00y4YeHUs

O6ume!

JuCuHIIMHAPHbIE?

OK 01. Beibupats criocoOb1
pelIeHus 3a1a4
poeCCHOHATTLHON
NeATeIbHOCTH
PUMEHHUTEITHHO

K pa3IMYHbIM KOHTEKCTaM

B wactu TpynoBoro BocnutaHus:
FOTOBHOCTb K TPY/Y, OCO3HAHUE LIEHHOCTU
MacTepcTBa, TPYy10ito0ue;

FOTOBHOCTb K aKTUBHOM JESTEIBHOCTH

TEXHOJIOTHYECKON U CoIMaJIbHOM HaIIpaBJICHHOCTH,

CIIOCOOHOCTD HHUIOHUHUPOBATD, INIAHUPOBATL U

CaMOCTOATCIIbHO BBITNIOJIHATD TaKYIO ACATCIBbHOCTD,
MHTEPEC K pa3IMuHbIM chepam npodeccuoHanbHON

NesITeTbHOCTH,
OBnazieHe YHUBEPCATBHBIMHA y4eOHBIMU
MI03HABATEIbHBIMA JICHCTBHUSIMH:

a) 0a30BbIC JJOTUYECKUE JCHCTBUS:
CaMOCTOSITENILHO (POPMYJIUPOBATH U
aKTyaJIH3MpOBaTh MpoOIEeMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

YCTaHABJIMBAThH CYIIECTBEHHBIHN MPU3HAK HIIH
OCHOBAHHS JJIs1 CPaBHEHHMSI, KJIacCU(DUKAITUHN U
00001ICHUS;

OTIpeNIeNATh 1eNU IeATeIbHOCTH, 33]1aBaTh

-BJIAJICTh METOJIAMH JI0KA3aTEIbCTB, AITOPUTMAMU PEIICHHS
3aja4; ymeHue (opMyJIMpoBaTh ONPEACICHUS, AKCHOMBI 1
TCOPCMBI, IPUMCHATH UX, IPOBOAUTH JOKA3aTCIIbHLIC
pacCyXIeHHs B XOJIe PEIICHUS 3a1a4;

- YMETh ONEPUPOBATH MOHATHAMHE: CTEIICHb YHCIIa, JJoraprudm
YHCIIa; YMEHUE BBIMOJIHATh BEIYUCICHUE 3HAUCHUH U
npeoOpa3oBaHus BRIPAKCHUI CO CTENICHIMHE U Jiorapudmamu,
npeoOpa3oBaHus Ipo

- OHO-paIMOHAJILHBIX BBIPAXKEHU;

- YMCTb OIICPpHUPOBATH MOHATHAMU: PALITMOHATIBHBIC,
HppaluOHAJIBHBIC, ITIOKA3aTCJIbHBIC, CTCIICHHBIC,
JorapuMuyeckre, TPUrOHOMETPUUYECKHE YPABHEHUSI U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEpUPOBATh MOHATUAMHE: QYHKIUS, HETIPEPhIBHAS
(byHKIWSL, TPOU3BOIHAS, IEpBOOOPA3Has, ONpeIeICHHBIN
WHTErpall; YMEHUE HAXOIUTh IIPOU3BOIHBIC SJIEMEHTAPHBIX
(hyHKIHHA, UCTIONB3YS CIPABOYHBIE MAaTEPHAIIBI; HCCIICIOBATh B
HpOCTeﬁIHHX ciydasax q)YHKHI/II/I Ha MOHOTOHHOCTB, HAXOIUTh
HauOOJbIINE U HAUMEHbIIINE 3HaYeHHs] PYHKIINIA; CTPOUTH




napaMeTpsl U KPUTEPUHU MX JOCTUIKCHHS,
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B
paccMaTpUBaEMBbIX SBICHUSX;

BHOCUTBH KOPPEKTUBHI B JICITEIBHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIICHUBATh
PHCKH TTOCIIC/ICTBUI IEATEIHLHOCTH,

pa3BUBATh KPEATUBHOE MBIIUICHUE TIPU PEILICHUH
YKU3HEHHBIX TTPOOIeM

0) 0a30BbIE UCCIIEIOBATEILCKUE ICHCTBUS:
BJIJICTh HABbIKAMU y4eOHO-HUCCIIC0BATEIILCKON U
MPOCKTHOM JeSITeIbHOCTH, HABBIKAMH Pa3pCLICHHUS
pooJIeM;

BBISIBIISITh IIPUYUHHO-CIICJICTBEHHBIC CBSI3U U
AKTyaJIM3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
pEIICHHUS, HAXOIUTh apTyMEHTHI JIJIS TOKa3aTeIbCTBA
CBOMIX YTBEPXKJICHUM, 33]]aBaTh MapaMeTPhl U
KPUTEPUU PEIICHUS;

AHATM3UPOBATH MOJTYICHHBIC B XOJC PEIICHUS
3a/1a4¥l pe3yNbTaThl, KPUTHYECKH OIEHUBATh MX
TTIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MECHEHHUE B
HOBBIX YCJIOBUSIX;

-- yMeTh TIEPEHOCHUTD 3HAHUS B TIO3HABATEIILHYIO U
MPAKTHIECKYIO 00JIaCTH KU3HEICATCIIEHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE

rpadMKyu MHOTOWICHOB C HCIIOJIb30BAaHUEM armapaTa
MaTEMaTHYECKOI0 aHAIN3a; IPUMEHSATh IPOU3BOIHYIO IIPU
pELIeHNH 3a/1a4 Ha ABM)KEHUE; PelaTh NPaKTUKO-
OPUEHTUPOBAHHbIC 33]Ja4ul Ha HAUOOJIbIIINE U HAMMEHbIIINE
3HAa4YeHHUs, HA HAXO0XKJCHUE IIyTH, CKOPOCTU M YCKOPEHHUS;

- YMETb ONIEPUPOBATH MOHATHIMHU: pallMOHATIbHAA (QYHKIMS,
nokaszaresabHas QyHKIMS, CTeNeHHas (QyHKIMS,
norapudmuueckas QyHKIUS, TPUTOHOMETPUYECKUE PYHKIIUH,
oOpaTtHbIe PYHKINHU; YMEHHE CTPOUTH TPAPHUKH N3ydEeHHBIX
(GyHKINH, HCTIONTB30BaTh TpaUKU MPU U3YIECHUH TIPOLIECCOB U
3aBHCUMOCTEH, IPU PEUICHUH 33/1a4 U3 JPYTUX Y4eOHBIX
IpPEeIMETOB U 3a]1a4 U3 peaibHON KU3HU; BEIpaXXaTh (popMyamMu
3aBHCUMOCTH MEX/y BeJIMUHHAMM;

- YMETh pelIaTh TEKCTOBBIE 3a/1a41 PAa3HbIX TUIIOB (B TOM YHCIE
Ha MPOLEHTHI, JOJIH U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBapOB U YCIIYT, HAJIOTH, 3a/1a4l U3 00JIaCTH yIpaBJICHUS
JUYHBIMHU U CEMENHBIMU (PMHAHCAMU); COCTABIIATH BBIPAXKEHUS,
yYpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
HCCIIEIOBATh NMOTYYEHHOE PELICHUE U OLICHUBATh
IpaB/ON0I00HOCTh PE3yJIbTAaTOB;

YMETb OIIEpUPOBATh MOHATHAMMU: CpeiHee apu(PMeTHUECKOE,
MenuaHa, HauOoJIblIee 1 HaMMEHbIIee 3HAYeHUs, pa3Max,
JHCTIepCHs], CTaHAAPTHOE OTKIOHEHHUE YHUCIOBOTO HAbopa;
YMEHUE U3BIIEKAaTh, UHTEPIIPETUPOBATHh HH(POPMAIIHIO,
MpeACTaBICHHYIO B TaOJIMIIaX, HA AMArpaMMax, rpadukax,
OTPaXKaIoIIyI0 CBOMCTBA peasIbHbIX MTPOLIECCOB U SBJICHUM;

10




MOJIXO/Ibl U PELICHUS;
U CIIOCOOHOCTh ux HCII0JIb30BAHUS
IIO3HABATEJILHON U COLIMATIbHOM MPAKTUKE

B

MPEICTABIATh HH(OPMAIHMIO C TIOMOIIBIO TAOJIHUI] M TUArPaMM;
HCCIEA0BaTh CTATUCTUYECKUE JAHHBIE, B TOM YHCIIE C
MPUMEHEHHEM Tpa@HUECKUX METOAOB U 3JIEKTPOHHBIX CPEJICTB; -
YMETb OIIEPUPOBATH MOHATUAMMU: CIIydalHBINA OIBIT U CIy4aiiHOE
COOBITHE, BEPOSATHOCTD CIY4aHOTO COOBITUS; YMEHHUE BBIYUCIIATD
BEPOSTHOCTb C MCII0JIb30BaHUEM I'papUUECKUX METOOB;
IPUMEHSATH (POPMYJIbI CIIOKEHUS U YMHOKEHHsI BEPOATHOCTEH,
KOMOWHATOPHBIE (DaKThI U (OPMYIIBI IPH PEIICHUH 3a]1a4;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aliHbIMH BEJINYMHAMM; YMEHUE PUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBLINX YKCEN B IPUPOIHBIX U
OO0I1IECTBEHHBIX SBJICHUSX;

- YMETb OIIEPUPOBATh MOHATUAMU: TOUKA, MPsAMasi, INIOCKOCTb,
IIPOCTPAHCTBO, IBYTPaHHbBIN YroJjl, CKPELIUBAIOLIUECS NIPSMBIE,
NapajuIeIbHOCTD U NEPIEHIUKYISIPHOCTD NPSIMBIX U MIJIOCKOCTEH,
YTOJI MEXKTY IPSIMBIMH, YTOJI MEXAY MPSAMOU U INIOCKOCTBIO, YTOJI
MEXKy INIOCKOCTSIMHU, PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH,
pacCTOsTHUE MEXAY IIPSIMBIMU, PACCTOSTHUE MEXKY INIOCKOCTSIMU;
YMEHHE HCIOJIb30BATh MIPU PEIICHUH 3aJ]a4 U3YYEeHHbIE (PaKThl U
TEOpEMbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIoILEero MUpa;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOTOTPAHHUK, CEYEHHE
MHOTOTpaHHHKa, Ky0, mapasienenurnes], pusma, mupammia,
¢burypa 1 MoBepxHOCTh BpallleHUs, IIMIHUHIIP, KOHYC, 1ap, chepa,
cedeHus (pUrypsl BpallleHus, INIOCKOCTb, Kacaromascs chepsl,

MUJINHAPA, KOHYCA, IJI0IaAb IIOBEPXHOCTU IMUPpaMUIbI, IIPU3MBI,
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KOHYcCa, HWIMHPA, IJI0Maas chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOI'O NTapaJuIeIeNUIe a, TUPaMU/bl, IPU3MBIL,
HWIMHAPA, KOHYCa, Iapa; yMeHUue n300pakaTh MHOTOIPaHHUKH U
IIOBEPXHOCTH BPAILIEHUS, UX CEYEHUS OT PYKH, C IOMOIIBIO
YEepPTEKHBIX HHCTPYMEHTOB M JIEKTPOHHBIX CPEJCTB; YMEHHUE
pacro3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh IPaBUIbHbIE MHOIOI'PAaHHUKH;

YMETb ONIEPUPOBATh MOHATUSMU: IBHKEHUE B IPOCTPAHCTBE,
110/100HbIE (PUTYPBI B IPOCTPAHCTBE; UCII0JIb30BATh OTHOIIEHUE
TUTOINAeH TOBEPXHOCTEH 1 00BEMOB MTOAOOHBIX (GUTYp TPU
peLIeHNH 3a]1a4;

- YMETb BBIYMCIIATh T€OMETPUUYECKHE BEIMUMUHBI (JUIMHA, IO,
IUIOILA/Ab, 00BEM, IJIOLIA/(b IOBEPXHOCTH ), UCIIOJIB3YS
U3y4eHHbIE (POPMYJIIBI U METO/IBI;

- YMETh OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJUHAT, KOOPJUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE MPOU3BEIEHHE, YTOJl MEX/1y BEKTOpaMHu, CyMMa
BEKTOPOB, TPOU3BE/ICHNE BEKTOPA HA YMCIIO; HAXOAUTH C
MTOMOIIBIO U3YYEHHBIX (POPMYJI KOOPAUHATHI CEPEIUHBI OTpE3Ka,
paccTosTHUE MEXKIY ABYMs TOUKaMHU;

-yMeTb BbIOMPATh MOAXOSAMINI N3yYeHHBIN METO ISl PELIeHUs
3aJa4u, paclo3HaBaTh MaTeMaTuyeckue (pakThl U
MaTeMaTHYeCKUe MOJEIH B IPUPOTHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IIPUBOJUTH IPUMEPHI
MaTE€MAaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MAaTeMaTUYE€CKON HAyKH.
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OK 02. Mcnonp30BaTh
COBPEMEHHBIC CPE/ICTBA
[MOMCKa, aHAJInu3a U
WHTEPIIPETAMKA HHDOPMALIHH,
1 MTHPOPMAITMOHHBIC
TEXHOJIOTMH JIJISI BBIITIOJIHEHUS
3a1a4 npodecCHoOHAIbHON
eI TENBHOCTH

B o0nactu neHHOCTH HAYyYHOT'O MO3HAHUS:
-c(hopMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHUKH,
OCHOBAHHOT'0 Ha IUAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPUICHCTBOBAHME SI3bIKOBOW M YHUTATEJIbCKOMN
KYJBTYPBI KaK CPEJICTBA B3aUMOACHCTBUS MEKIY
JIIOJIbMU U TTIO3HAHUS MUDA;

- OCO3HaHHUE LIEHHOCTH HAYYHOU JESITeIbHOCTH,
FOTOBHOCTb OCYILLIECTBIISATh POEKTHYIO U
MCCJIEI0BATENBCKYIO IESITENbHOCTh HHIUBUAYAIbHO
U B TpyIIIE.

OBnajieHre yHUBEPCATbHBIMA YIYCOHBIMU
MMO3HABATEIILHBIMU JICHCTBUSIMU:

B) paboTta ¢ uHpopmanueii:

- BJIQ/IETh HABBIKAMU MOJy4YeHUS HHPOPMAITUHU U3
HMCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIBHO
OCYIIECTBIISATh MOUCK, aHATN3, CHCTEMATU3AITUIO 1
WHTEPIPETAIHIo HH)OPMAIIUU PA3IUIHBIX BUIOB U
dbop™m mpecTaBIeHNUS;

- CO3/aBaTh TEKCTHI B PA3IMYHBIX (hOpMaTax C
Y4eTOM Ha3HaueHUs HPOPMAIUH U 11eJICBOM
ayJUTOPUH, BBIOUPAs ONTHUMAIEHYIO POPMY
MIPEICTABICHUS U BU3YAIU3alIlNH;

- OIIEHUBAThH JIOCTOBEPHOCTH, JIETUTUMHOCTh

- YMETh ONEPUPOBATH MOHATHIMHU: PALlMOHANbHAS (PYHKLIHS,
nokaszaTenbHast QyHKIS, CTeNeHHas (PYHKIMS, TorapupMudeckas
(GyHKIMSA, TPUTOHOMETpUYECKUE PYHKINHU, 00paTHbIC ()YHKIINH;
YMEHHUE CTPOUTH IrpauKu U3y4eHHbIX QYHKLUHN, UCIIOIB30BATh
rpaduKy NpU U3y4EHUH MPOLIECCOB U 3aBUCUMOCTEH, NPH
peLeHNH 3a1a4 U3 APYrUX Y4eOHBIX IIPEIMETOB U 3a]a4 U3
pearbHOM XKHU3HM; BbIpakaTb (HOpMyJaMH 3aBUCUMOCTH MEXIY
BEJIMYNHAMU;

- YMETh OIIEPUPOBATH MOHATHAMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHHI U
HEpaBEHCTB, PABHOCUIILHOCTh YPaBHEHHI, HEPABEHCTB U CHCTEM,
palMOHATIbHbIE, HPpPALIMOHANIbHBIE, I0KA3aTelIbHbIC, CTEIICHHBIE,
aorapu(pMuUecKue, TPUTOHOMETPUYECKHE ypaBHEHUS,
HEpaBEHCTBA U CUCTEMBbI; YMETh pelllaTh YpPaBHEHMsI, HEPAaBEHCTBA
Y CUCTEMBI C TOMOILBIO PA3JIMYHBIX IPUEMOB; pellaTh ypaBHEHUS,
HEPaBEHCTBA U CHCTEMBI C IIAPaMETPOM; IPUMEHSATh YPaBHEHUS,
HEPaBEHCTBA, MX CUCTEMBI JJIsl pEIIEHUS] MAaTeMaTHIECKUX 33134 U
3a/1a4 U3 pa3IMYHbIX 00JIaCTe HayKu U peanbHON KU3HU;

YMETh CBOOOTHO OTIEPHPOBATH TOHSATHIMH: JBIKEHUE,
napasenbHbli IepeHoC, CHMMETPHsI Ha TNIOCKOCTH U B
IpPOCTPaHCTBE, IOBOPOT, MpeodpazoBaHKe Mo 100U, M0100HbIE
(burypsl; ymMeTh pacrio3HaBaTh PaBHbIE U 110100HbIE PUTYPBI, B TOM
qucie B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; YMETh HCII0JIb30BaTh
reOMEeTPUUECKUE OTHOIICHHUS, HAXOJUTh T€OMETPHUYECKHE
BEJIMYUHBI (JTTMHA, YTOJI, TUIOMIAh, 00beM) PH PEIICHUH 3a/1a4 U3
JIPYTUX y4eOHBIX TPEAMETOB U U3 PEATbHOM KU3HH.
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uH(OpPMaIINH, €€ COOTBETCTBHUE ITPABOBBIM U
MOpaIbHO-ITUYECKUM HOpPMaM;

- HCIIOJIb30BaTh CPEACTBA NH(POPMAIIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH B PELICHUU

OpraHU3alMOHHBIX 3a]1a4 C COOJII0ACHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH OE€30I1aCHOCTH,
TUTHUEHBI, peCypcocOepexeH s, IPaBOBBIX U
THYECKHMX  HOPM, HOPM  HH(OPMAIOHHOM

0E€30IMaCHOCTH;

- BJIaJICTh HABBIKAMH PACTIO3HABAHMS U 3AIIUTHI
mHbopManny, HHOOPMAITMOHHON 0€30I1acHOCTH
ITITYHOCTH.

KOI'HUTHBHBIX, KOMMYHUKATHBHBIX H
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OK 03. IlmanupoBats u
peaIn30BbIBATH COOCTBEHHOE
pohecCuoHaTbHOE U
JTMYHOCTHOE Pa3BUTHE,
NpeATPUHUMATEITBCKYIO
NeSITeIIbHOCTD B
npodeccuoHabHOM cepe,
WCTIOJIb30BaTh 3HAHUS 1O
(uHAHCOBON I'PaMOTHOCTH B
[PA3TTUYHBIX KU3HEHHBIX
CHUTYaIUIX

B o6mactu 1yXxOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:
-- ¢hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
STUYECKOIO MTOBEJICHNUS;

- COCOOHOCTH OLEHUBATh CUTYAIUIO U IPUHUMATh
OCO3HAHHBIE PEIIECHUS, OPUEHTUPYACh HA MOPAJIBHO-
HPaBCTBEHHbBIC HOPMBI U IIEHHOCTH;

- OCO3HaHHE JMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYMBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOMUM POAUTEIISM U
(W) ApYTUM 4YjieHaM CEMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO IPUHATHS LICHHOCTEH
CEMEHHOM KU3HU B COOTBETCTBUHU C TPAJAUIIUSIMU
HapoaoB Poccuu;

OBnajieHue yHUBEPCAIbHBIMU PETYIISTUBHBIMU
JIEHCTBUSIMU:

a) caMOOpraHU3alIUs:

- CaMOCTOSITEIBHO OCYIIECTBIISITh O3HABATEIbHYIO
NesATeTbHOCTD, BBISIBISATH TPOOJIEMBbI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H B
00pa30BaTeNbHON 1eATEeIbHOCTH U JKU3HEHHBIX
CUTYalUsIX;

- CaMOCTOSITEIbHO COCTaBJSATh IUIAH PELEHUs
pOOJIEMBI C YUETOM HMEIOIIUXCSI PECYPCOB,

COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;
- 1aBaTh OLIEHKY HOBBIM CUTYAalLlUsIM;

CHOCOOCTBOBaTh (DOPMUPOBAHHUIO U IPOSBICHUIO
IIMPOKON SPYAULIMU B Pa3HBIX OONACTSAX 3HAHHM,

- YMETh OIIEPUPOBATH ITOHATUAMMU: PALIUOHAJIBHBIE,
MppalOHAIIBHBIE,
J0rapupMHUECKUE, TPUTOHOMETPUIECKHE YPAaBHEHUS U

IOKa3aTeIbHBIC, CTEIICHHBIE,
HEPaBEHCTBA, MX CHCTEMBIL;

- yYMETh OIIEPUPOBATH MOHITHSIMHU: MHOTOI'PAaHHHK, CCUCHHE
MHOTOTpaHHHKA, Ky0, mapajuieenuIie, Ipu3Ma, upamMmua,
¢durypa 1 MOBEpXHOCTh BpaIllCHHsI, IMIIMHP, KOHYC, map, cdepa,
cedeHus (hUTypsl BpaIlleHUs, TUIOCKOCTbh, Kacaromascs cepsl,
OUIMHAPA, KOHYCA, IJI0IaJb ITOBECPXHOCTHU MMPAMUABI, IIPU3MBEI,
KOHYca, IIINHIPA, TUIOMIAIs Chephl, 00beM Kyoa,
IPSIMOYTOJIEHOTO TIapaJlICIICIINIIC A, ITAPAMUIBI, IIPU3MEI,
IIWIMHJIPa, KOHYCa, Iapa; YMEHUE H300paxaTh MHOTOTPAHHUKH U
MIOBEPXHOCTH BPAIICHUS, UX CEYCHUS OT PYKH, C TIOMOIIBIO
YEePTESIKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMETh
pacro3HaBaTh CHMMETPUIO B IPOCTPAHCTBE; YMETh PACIIO3HABATH
IMpaBHUJIBHBIC MHOTOTPaHHUKHA

YMETH OIIEpUPOBATH IIOHATUAMU: MPSIMOYIOJIbHAS CUCTEMA
KOOpAuHAaT, KOOPpAWHATBI TOYKH, BEKTOP, KOOPAMHATEI BEKTOPA,
CKaJIIPHOE TIPOM3BEICHHUE, YTOJ MEXITY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BE/ICHUE BEKTOPA HA YUCIIO; HAXOAUTH C
MOMOIIBIO U3YUEHHBIX (POPMYIT KOOPAMHATHI CEPEIHBI OTPE3KA,
paccTOSTHUE MEXKIY JBYMS TOUKAMHU.
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MOCTOSIHHO TOBBINIATh CBOW 00pa3oBaTElIbHBIN U
KYJIbTYPHBI! YPOBEHb;

0) CaMOKOHTpOJIb:

UCIOJIb30BaTh IMpPHEMbl peIeKCUH sl OLIEHKU
CUTYyalll{, BBIOOpPA BEPHOTO pEILICHMUS;

- YMETb OLCHHUBaTh PHUCKM U CBOEBPEMEHHO
IIPUHUMATD PELIEHUS 110 UX CHUKCHHUIO;

B) SMOLIMOHAJIbHBII UHTEIUIEKT, IPEANOIaratouii
c(hOPMHUPOBAHHOCTH:

BHYTpPEHHE MOTHBALMH, BKIIIOYAIOLIEH CTpeMIIEHUE
K JJOCTHKEHUIO 1IEJIU U YCIEeXY, ONTUMU3M,
MHUIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOJIS U3
CBOMX BO3MOXKHOCTEH;

- HMIIATUH, BKJIIOYAIOIEH CIOCOOHOCTh TIOHUMATh
AMOLIMOHAIBHOE COCTOSHUE JAPYTUX, YIUTHIBATh €TO
IPU OCYILIECTBICHUH KOMMYHHUKAIMH, CIIOCOOHOCTb
K COUYBCTBUIO U CONEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh
BBICTPAaUBaTh OTHOIIEHUS C IPYTUMHU JIIOJIbMU,
3a00TUTbCS, MPOSIBIATH MHTEPEC U  pas3periarb
KOH(IIMKTBHI.
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2.CTPYKTYPA U COAEPKXAHUE YYEBHOI'O ITPEIMETA

2.1. O0bem yueOHOro nmpeaMera U BUAbI y4eOHOH padoThI

. Oobvem uacoe
Buna yueoHoii padoTbi 1 cemeemp 2 cemecmp

MakcumajibHas yueOHas Harpy3Ka (Bcero) 56 176

Oobs13aTesibHAsI AyIMTOPHAS Y4eOHAsi HATPY3Ka

(Bcero)

B TOM YHCJIE: 56 176
Jlexnum 24 80
JlaGopaTopHble 3aHATUS - -
[TpakTryeckue 3aHATHS 22 78
Kypcosas pabora (rpoexr) (eciu i i

npeodycmMompeHo)

CamocTtosTenbHas paboTa 8 12
Koncyabranuu - -
KoHcyabTanum K 3K3amMeHy - -
®opMa NpPOMe:KYTOYHOI aTTecTallNU
Hpyras hopma KOHTpOIs (MIMCEMEHHBIM OTBET) 2
DK3aMeH - 6




2.2. TemaTu4yecKMid IJIAH U COiEeP:KAHUE Y4eOHOT0 MpeaMeTa MaTeMaTUKH

HaumeHoBaHue Conep:xkaHue y4eOHOT0 MaTepuajia, NpaKkTHYECKHe Oo0bem
pa3eI0B U TeM 3aHATHA,CAMOCTOATE/IbHAsA padoTa 00y4aKOIIUXCH 4acoB
1 2 3
Paznen 1. IToBTOpPEHHE Kypca MATEMATUKH OCHOBHOM IIKOJIbI
Cooepaicanue yuebno2o mamepuana
Ilens 1 3amaym MaTEeMAaTHKUM IIPU OCBOCHUHU CHEUUAIBHOCTH. Yucia W BbUKCICHMS. BplpaxkeHus u
1 npeoOpa3oBaHUs 2
Tema 1. 2 | ba3oBble 3HAHMS U YMEHHS 110 MaTEMAaTUKE B IPO(ECCHOHANBHON 1 B TIOBCETHEBHOW JAEATEIBHOCTH. 2
IHoBTOpEHHE Kypca
MATeMaTHKH
OCHOBHOM HIKOJIbI 3 | JIuneiinble, KBagpaTHbIE, IPOOHO-TUHENHbIE YpaBHEHNS U HEPABEHCTBA 2
4 | IIpocTble MPOLEHTHI, pa3HbI€ CIIOCOOBI X BHIYMCICHUS. 2
IIpaxmuueckue 3anamus
1 | Boruncnenus u npeoOpa3zoBaHusi. Y paBHEHUS U HepaBeHCTBaA. [ eoMeTpust Ha MIIOCKOCTH 2
2 | IIpocThle U CIIOKHBIE TIPOIICHTHI. 2
3 | BxomgHol KOHTpOb. Beruncienus u nmpeoOpa3oBaHus. Y paBHEHHS M HEPABEHCTBA. 2
Pazgen 2. Crenenu u kopHu. CreneHHas, noka3areJabHas U Jorapupmuyeckas pyHkoun
Cooeporcanue yuebnoeo mamepuana
1 | IloHsaTHE KOPHS N-0M CTENEHU U3 JE€HCTBUTEIBLHOTO YHCIIA. 2
2 | ®ynxiuu y = VX ux cBoiicTBa u rpaduxu. CBoiCTBa KOpHS n-oii crenenu. IIpeobpasoBanue 2
Tema 2. CTelenu u UPPaLMOHAIIBHBIX BBIPAKECHUM
kopuu.CTenennas 3 | IloHsTHE CTENEHNU C pallMOHAIBHBIM MoKazaTesneM. CteneHHble GYHKIUHU, UX CBOMCTBA U rpaduku 2
Qynxkuus lIpaxmuueckue 3anamus
1 | Ctenenu u KOpHH. 2
2 | CreneHHas GyHKIUS 2
3 | Crenenu c parioHaIFHBIM TIOKa3aTeIeM 2

Tema 4. Coodeporcanue yuebnoeo mamepuana




Penrenue 1 | PaBHOCUIBHOCTE UPPALIMOHAIBHBIX YPABHEHUI. METObl UX PELICHUS
MPPaHOHATLHBIX 2
ypaBHeHHf/’[ Hpakmuqecmte 3AHAMUA
1 | Pemenust uppaurOHaIbHBIX YPABHEHHI 2
Camocmoamenvnas paboma
WupuBuayanbHas paboTa CTyIEHTOB IO PEUICHHUIO 33aa4. BeIurciieHust cTeneneil 1 KOpHel Jncia, pemeHue 4
UPPpalMOHAIIBHBIX YpaBHEHUI
Cooepoicanue yuebHoeo mamepuana
Tema 5. 1 | Iloka3zarensHas GyHKIIMS, €€ CBOMCTBA 2
IokasareabHas 2 | Pemienue nmokasaTenbHbIX ypaBHEHHUI U HEPABEHCTB 2
hynKuus IIpakmuueckue 3anamus
1 | Iloka3arenpHas QyHKIMS, €€ CBOMCTBA 2
2 | Pemenue nmoka3aTenbHBIX YpaBHEHHN 2
3 | Pemenne nmokazaTenbHBIX HEPABEHCTB 2
Cooepaicanue yuebHo2o mamepuana
1 | Jlorapudm uncna. JlecATHUHBINA 1 HATYpaJIbHbIN JJOrapu(MBbl, YUCIIO € 2
2 | CpoiictBa norapudmon. Oneparus iorapupMupoBaHus 2
Tema 6. 3 | Jlorapupmuueckast pynkuusi, ee cBolcTBa 2
Jlorapugmsi. —
4 | Pemenue norapupMuyecKkux ypaBHEHUN 1 HEPABEHCTB 2
Jlorapudpmuueckas
IIpaxmuueckue 3anamus
bynkuus 1 | Jlorapudm uncna. CoiicTa orapudmon 2
2 | Jlorapudmuueckas pyHKIUS, €€ CBOHCTBA 2
3 | Pemenue norapupmMudeckux ypaBHeHUN 2
4 | Pemenue norapu(Mu4eckux HEPaBEHCTB 2
5 | Jlorapugmsl B IPUPOJE U TEXHUKE 2
Camocmoamenvhuan paboma
1 ‘ Pemienue nokazaTesnbHbIX U JTOrapu(PMUUECKIX YPAaBHEHUH 1 HEPABEHCTB 2
Pasnea 3. OcHoBbl TpuronoMerpuu. Tpuronomerpuueckue GyHKIMHU

‘ Cooepoicanue yuebHoeo mamepuana
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1 | Panguannas mepa yria. [ToBopoT Touku BOKpyr Hadajia koopauHaT. OnpeneneHue cuHyca, KOCUHyca,
TaHI'€HCa U KOTaHI'€HCca. 3HaKM CUHYCa, KOCUHYCA, TAHI€HCA U KOTAHI'€HCa 110 YETBEPTSIM. 4
2 | 3aBUCUMOCTb MEXAY CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHI€HCOM OJIHOTO M TOr0 *ke€ yria OCHOBHbIE 4
TpUTrOHOMeTpHUuecKue ToxaecTsa. opmyinsl npuseneHuss. CuHyC U KOCUHYC J1BOiHOTrO yria. ®opmyssl
Tema 7. OcHoBBI IIOJIOBUHHOIO YIJIA
TPUTOHOMETPHH. IIpaxmuueckue 3anamus
Tpuronomerpnueck
ne GyHKIuu 1 Tpuronomerpuyeckue GyHKIMU MPOU3BOJIBHOIO yIia, YHCIA. 2
5 OCHOBHBIE TPUTOHOMETPUUECKHE TOKAECTBA. POPMYJIBI IPUBEACHHUS 2
3 CuHyC, KOCUHYC, TAaH[€HC CYMMBbI U Pa3HOCTH JABYX yrioB. CHHYC M KOCHUHYC JBOHMHOro yria. ®opmysbsl 2
IIOJIOBUHHOTO YTJIa.
Camocmoamenvnan paboma
IIpeoOpa3oBaHus ¢ HOMOILBIO BCIIOMOIaTeIbHOIO apryMeHTa 2
Cooepoicanue yuebHo2o mamepuana
Tema 8. 1 | TpuroHomerpudeckue GyHKIHH Y = COS X, Y = Sin X, Y = g X, Y = ctg X., UX CBOicTBa U rpaduKu 4
Tpuronomerpuyeck [IpeoOpa3oBanue rpa kOB TPUTOHOMETPUUECKUX (YHKIUI
HE ypaBHCHUHA H 2 | ObpartHble TpuroHoMeTpudeckue GyHkuuu. Mx cBoiicTBa u rpaduku. 2
HEPABEHCTBA 3 | Tpuronomerprueckue ypaBHeHus. [Ipocreiinme TpUroHOMETpUYECKUE YPAaBHEHHUSL. 2
4 | OgHOpOIHBIE TPUTOHOMETPUUECKHUE YPABHEHUS. 2
5 [TpuroHoMeTpuyecKrue ypaBHEHHS 2
IIpakmuueckue 3anamus
1 | Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U T'pauKH
2 | OGpatHble TpUrOHOMETpHUUECKHE QYHKITUI
3 | Pemenue npocTeimux TpUrOHOMETPUIECKUX YPaBHEHU. 2
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4 | PemieHue TpUroHOMETPUUYECKUX YPAaBHEHUH OCHOBHBIX TUIIOB: CBOJSIIUECS K KBaJPaTHBIM 2
pelaeMble pa3iokeHueM Ha MHOXKHUTEIH, OJTHOPOIHEIE.
5 | Pemenue TpUrOHOMETPHUECKUX HEPABEHCTB 2
Camocmoamenvnas paboma
1 | IlpeoOpazoBaHue TPUTOHOMETPUUECKHUX BhIpAKCHHUH. PereHre ypaBHEHUH. 2
Pasnean 4. IIponsBonHasi u nepBoodOpa3Hast QyHKIUHN
Cooepoicanue yuebHo2o mamepuana
1 | Ilpupamenue aprymenrta. [Ipupamenue Gynkuuu. Onpeaenenue npou3sBoHoi. Gopmysisl U paBuiia 4
muddepeHpoBaHus.
2 | [lonsTHE 0 HETIPEPBIBHOCTU (GYHKINUU. METO] HHTEPBAIOB 2
Tema 9. 3 | [Ipou3BoaHas CIOKHON PYHKITUH 2
IIpousBoanas 4 | 'eomerpuueckuil 1 GU3NUECKUl CMBICI IPOU3BOJHOM. Y paBHEHHE KacaTeIbHOU K rpaduKy QyHKIHH. 2
¢ynxnuu, ee 5 | MoHOTOHHOCTH QYHKIMH. DKCTpEeMyM (QYHKIUH. 2
NpUMeHeHHe " =
6 | Bropas npousBoanas u e€ ¢pusnueckuit cMpicia. Beimykinocts rpaguka ¢pynkuuu. Touku neperuoa. 2
7 | UccnenoBanue GyHKIMU U TOCTPOEHUE I'PapHKOB. 2
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Hpaxmuqecmte 3aHAMUA

1 | Beiuucnenue npeienon 2
2 | Beruncnenue mpou3BOIHBIX 2
3 | MOHOTOHHOCTH (DYHKIHHU. DKCTPEMYM (DYHKITHH. 2
4 | Bemykiocts rpaduka ¢pynkuuu. Touku neperunoa. 2
5 | IlepBooOpasnas. Heonpenen€nuuslii MHTErpai U ero cBoiictBa. OCHOBHBIE (HOPMYITBI HHTETPUPOBAHMUSL. 4
Camocmosamenvnasa paboma
1 | IlpousBomHast pyHKIIHH 2
Cooepoicanue yuebHoeo mamepuana
1 | IlepoobOpaznas. Heonpenenénuplii MHTErpa u ero ceoiictsa. OCHOBHbIE (YOPMYJIIbI HHTETPUPOBAHMUSL. 2
2 | MaTerpupoBanue METOAOM 3aMEHBI IEPEMEHHOH. 2
3 [TonsiTue 00 ompeneNeHHOM HHTErpane Kak IUIOIIAaJu KpUBOJMHENWHOW Tpanenuu. OCHOBHBIE CBOICTBa 4
Tema 10. ONpeIeIEHHOT0 UHTETpaa.
IlepBooGpa3uas 4 | Beruucienue onpeneaéHHOro HHTErpasa MeToAaMu 3aMEHbBI IEPEMEHHOM. 2
byuxkuum, ee | [Ipakxmuueckue 3anamus
NpUMEHeHHne 1 | Heonpenen€nuelii MHTETpall. 2
2 | OnpenenéHHbIl UHTETpAJL. 2
3 | Beruucnenue momazaen miockux Guryp. 2
4 | OnpeneneHHbIN UHTETpall B )KU3HU 2
Camocmoamenvnasn paboma
1 | IlepBooGpa3nas GpyHKIIUH 2
Paznen 5. IIpsiMble HNIOCKOCTH B MPOCTPAHCTBE
CoOeporcanue yuedbnoeo mamepuana
OcHoBHbIE OHATHS cTepeoMeTpun. PacronokeHue mpsMbIXx M miiockocted. IlapamiensHocTh
1| nnockocreit 2
Tema 11. IIpsambie u ITapasaenbHOCTh MPSAMBIX, IPSAMOIl M ITIOCKOCTH, IIockocTell. TeTpasap u napaienenumnes 2
IUIOCKOCTH B 2
NPOCTPAHCTBE _ _ —
3 | [lepnieHAUKYIAPHOCTH MPSIMBIX, IPSIMOM U TIIOCKOCTH, TuIOCKocTel. [Ipru3Hak neprneHanKyIspHOCTH MPSIMOil 1 2
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IIJIOCKOCTH

[lepnengukynsap ¥ HakiaoHHas. Teopema O TpeX NEPHEHAMKYJAPaX. YIOJ MEXKAY NPSAMONM M INIOCKOCTBIO.
Yron Mexay MIoCKOCTSIMH.

Hpaxmuuecm{e 3AaHAMUA

1 | PacnonoxxeHue npsiMbIX U IUIOCKOCTEN

2 | IlepneHAUKYISAPHOCTD MPSIMBIX, IPSIMON M TUIOCKOCTH, TIIOCKOCTEH

3 | Teopema 0 Tpex MepIEHIUKYIIpaxX. YTOI MEKIY MPAMON U TIOCKOCTHIO.
4 | IlapannenbHble, NIEPIEHAUKYISIPHBIE, CKPEIIMBAIOIIMECS IIPSIMbIE

Cooepoicanue yuebHoeo mamepuana

I[eKapTOBBI KOOpAWHATBI B IIPOCTPAHCTBC. Paccrosinue MCXKAY ABYMA TOUYKAMHU. KOOpI[I/IHaTBI CCPCANHDBI

1 OTpe3Ka
Tema 12. 2 | BekTopsl B mpocTpaHcTBE. YTOMI MEXY BeKTOpaMU. CKaJsIpHOE TPOU3BENECHNUE BEKTOPOB
Koopaunartsl u
IIpaxmuueckue 3anamus
BEKTOPbI
1 | [exapTOBBI KOOpPAMHATHI B IPOCTPaHCTBE. BeKTOpHI B IpOCTpaHCTBE.
2 | Yrou mexay Bekropamu. CKaJlsipHOE ITPOU3BEICHNE BEKTOPOB
3 | [IpakTHKO-OpHEHTHPOBAHHBIC 3a7]a4l Ha KOOPAMHATHON TNIOCKOCTH
Camocmoamenvnaa paboma
1 | IlpsiMble UIUIOCKOCTH B IPOCTPAHCTBE
Pazpnean 6. MHOrorpaHHUKHY M TeJIa BpaleHus
Tema 13. Cooeporcanue yuedbnoeo mamepuana
MHOrorpaHHuKHU 1 MHororpanauk U ero cocrasisromue. IIpusma, ee cocrasisromue, cedeHue. [Ipsamas v npaBuiibHAsA
TeJIa BPALICHHUS npusmsl. [lapannenenunen, ky6. bokoBas u nmoiHasi HIOBEpXHOCTb PU3MBI.
2 | Ilmpamupa, ee cocraBisronue, cedeHue. [IpaBwiibHas nupamuaa. YcedeHHas nupamuja. bokosas n
IIOJIHASI IOBEPXHOCTh MUPAMU/IbI
3 | IIpaBuibHBIE MHOTOTPAaHHUKH, UX CBOMCTBA
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Hpakmuuecmte 3AHAMUA

1 | CpoiicTBa Npu3Mbl U MapajuielieuIe/a.
2 | CBolicTBa MUpPaMHU/IbI.
3 | YceueHHas mnupamuja.
Camocmoamenvnan paboma
1 MHororpaHHHKH. 2
2 | Ionstue 06 o6veme Tena. O0BEM MpsMOyToapHOrO mapaenenumneaa. Oopem kybda. O0beMbI IPSIMON 2
npu3Mbl U IuiMHApa. O6beMbl upamMuabl U kKonyca. Oobem mapa
Ipaxmuueckue 3anamus 2
1 | HummHAap, KOHYC, YCEUEHHBIM IUIMHAP, YCEUEHHBIA KOHYC 2
2 | llap u cdepa
3 | OO6BeMBI 1 TUIOMIAU TTOBEPXHOCTEH Tel 2
4 | IIpumepsl cuMMeETpUid B Ipodeccuu 2
Camocmoamenvnas paboma
Tena Bpamenus 2
Paznen 7. BeposiTHOCTH M CTATHCTHKA
Cooeporcanue yuebnoeo mamepuana
Tema 15. 1 | OcHOBHBIE TOHATHS KOMOMHATOPUKH. 2
DJIeMEHThI 2 | CoObITHE, BEpOATHOCTH COOBITHS. ClI0XKEHNE U YMHOKEHUE BEPOSTHOCTEH 2
KOMOMHATOPHKH, 3 | JluckpeTHas cirydaifHas BEIMYMHA, 3aKOH €€ PaCIpe/esICHHs. 2
CTATHCTHKH M Ilpaxmuueckue 3anamus
TeOpUH 1 | DneMeHTHl KOMOMHATOPUKU. DIIEMEHTHI CTATUCTHKU U TEOPHH BEPOSITHOCTEH 2
BeposSITHOCTEH 2 | BeposTHOCTB B mpodeccOHaNbHBIX 3a/1a4ax 2
3 | CocraBnenue TabIuIl U AUarpaMM Ha MPaKTUKE 2
20
CamocrosiTesibHasi pabora
IIpoMeskyTOUHasI aTTECTALUSA 6
MaxkcumajibHas yyeOHass Harpy3Ka 232
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3.YCJOBHUS PEAJIM3AIIMA PABOYEM IPOIPAMMBI YYEBHOI'O
HNPEIMETA

3.1. Jlas peaau3anuu TMPOrpaMMbl Y4eOHOIro mpeaMeTa [0/LKHbI ObITh
Npe1ycMOTPEHbBI CJIeIYIoIHe ClelHaTbHbIe MOMeIeHUs:

Peanm3amus nmporpammsl ydeOHOTO mpeaMmera TpeOyeT Haiuyus yueOHOro kabuHeTa
MaTeMaTHKH.

O6opynoBanue yueOHOro KabMHeTa:

- TTOCAIOYHBIC MECTa IO KOJMYECTBY 00yUYaIONTNXCS;

- pabouee MecTO MpenoaaBaTes;

- KOMIUTICKT Y4eOHO-HATJISTHBIX TOCOOMIA,

- 3a/TaHMS 1711 KOHTPOJBHBIX PaboT;

- Mpo¢eCCUOHAIIBHO OPUEHTUPOBAHHBIC 3a1aHUS;

- MaTepuasbl SK3aMeHa.

Texnuueckue cpeacTsa 00ydeHUs:

- IEPCOHAIBHBIN KOMITBIOTED C JUIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopMaunoHHoe odecneyeHue 00yueHust

OCHOBHBIE HCTOYHUKU:

1. bammakoB M.U. Maremaruka : yueOnuk / bammakoB M.M. — Mockaa :
KuaoPyc, 2021. — 394 c¢. — ISBN 978-5-406-08166-2. — URL:
https://book.ru/book/939220.

2. bammakoB, M.1. Maremaruka. [TpakTuky™m : yueOHO-paKTHUYECKOE MOCOOHe
/ barmmakoB M.U., DaTHa C.b. — Mocksa : KnoPyc, 2021. — 294 ¢. — ISBN 978-5-
406-05758-2. — URL.: https://book.ru/book/939104.

JlomomHUTEIbHBIE UCTOYHUKHU:

1. boromonor H.B. IlpakTudeckue 3aHsATHS 1O MaTeMaruke: YdeOHOE
nocobue sl CpeAHUX CHeluaibHbIX yueOHbIX 3aBefeHuil/H.B. boromonoB. — 6-¢
u3a., crep. — M.: Beici. mk., 2003. — 495 c.
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4. KOHTPOJIb U OIEHKA PE3YJbBTATOB OCBOEHHUA YYEBHOI'O
HNPEIMETA

KOHTpOJ'IB M OHOCHKa PC3yJIbTAaTOB OCBOCHUA IIPCAMCTAa OCYHICCTBIISCTCS

npernoaaBaTciiIcM B IMMPOUCCCE IMPOBCACHUS IMPAKTHUICCKUX SaHHTI/Iﬁ, TCCTUPOBAHMAA, a

TaKK€ BBIMIOJTHEHUS OOy4YaIOUIMMHCS WHIWBUAYAJIbHBIX 33JlaHUIl, TPOEKTOB,
HWCCIIeJOBaHMUH.
PesyabTaThi 06ydenus @®opMbI M METOIbI KOHTPOJIsI
pe3yJbTATOB 00yUYeHHUsI
OcBoenue  coaepkanusi  yueOHOro mnpeamera | OCHOBHBIE ~ METOIbI  KOHTPOJIS
«MaremaTuka» obecrieunBaeT JTOCTHIKCHHUE | 3HAHWH: TEKYIIUH, IEPUOTNICCKUI U

OGy‘-IaIOH_II/IMI/ICﬂ CICAYIOIUX PC3YJIbTATOB:
JUYHOCMHbBLX.

c(hOPMHUPOBAHHOCTH MPEACTABICHUN O MaTEeMaTHUKE
KaK YHUBEpPCAJbHOM SI3bIKE HayKH, CpEICTBE
MOJICIIUPOBAHUS SIBJICHUN W TPOLIECCOB, UIEAX U
METOAaX MaTeMATHUKU;

MMOHMMAaHKE 3HAYUMOCTH MaTEMAaTUKH JIJII HAy4YHO-
TEXHHUYECKOro Imporpecca, cHOPMUPOBAHHOCTh
OTHOIIEHWA K MaTeMaThKe Kak K  4YacTH
00IIeueI0BEYECKOI KYIbTYpPhI Yepe3 3HAKOMCTBO C

HCTOPUEN Ppa3BUTUS MATEMATHKH, JBOJIIOLUEN
MaTEMaTHUYECKUX UJIEH;

pasBHUTHE JIOTUYECKOT O MBIIUICHHUS,
IIPOCTPAHCTBEHHOT O BOOOpakeHus,
ANTOPUTMHUYECKON KYJIBbTYpBHI, KPUTHYHOCTH

MBIIIJICHHS HAa YPOBHE, HEOOXO0AUMOM TSl Oyaymieit
npogecCuoHaIbHON JIeATeTLHOCTH, TUTSt
MPOJOIKEHHsI 00pa3oBaHus U caMO00pa30BaHMUS;

OBJIQJICHUE  MATEeMaTHYEeCKUMHU  3HAHUSAMH U
YMEHUSIMH, HEOOXOJIUMBIMH B  TOBCEJIHEBHOM
KW3HH, JJISI OCBOCHHUS CMEXKHBIX €CTECTBEHHO-
Hay4HbIX JUCLUTUIMH u JTUCLUIUINH
npodecCHOHATBHOTO  NHKJIA, Ui MOJY4EHHS
oOpazoBaHusi B o00iacTax, He TpeOyoUMX

yIIIyOJICHHOW MaTeMaTH4eCKOn MOATOTOBKH,
TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM
YHUCJie camMoOo0pa3oBaHWI0, Ha TPOTSHKEHUHM BCEH
YKA3HU; CO3HATEIIbHOE OTHOIIEHUE K HEIIPEPBIBHOMY
o0pa3oBaHHIO Kak YCIIOBUIO YCTICITHOM
npodeccroHanbHOI 51 00IIeCTBeHHON
JEATEeIIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOM
TBOPYECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;

TOTOBHOCTb K KOJIJICKTHBHOM pabore,
COTPYIHUYECTBY co CBEPCTHUKAMHM B
o0pa3oBaTenpHOM, 0O0IIIECTBEHHO TIOJIC3HOM,

WUTOTOBBIA KOHTPOJIb.

Texkymuii KOHTPOJIb IIPOBOJUTCS B
dbopme:

— YCTHOTO OIIpOCa;

— MHCbMEHHOTO orpoca
(caMmoCTOSATEIIBHOM u
KOHTPOJIbHON paboThI);

— TPOBEPKHU BBITIOJTHCHHU S
MUCHEMEHHBIX JOMaITHUX
pabor;

— TECTUPOBAHHUS 10 TEMaM.

ITpoBepka MOXKET OBbIThH
MHAUBUAYAJIbHON, (pPOHTAJIBHON U
KOMOWHHUPOBAHHOM.

Iepuoanyeckni
dbopme:
MUCHbMEHHOW palbOoThl MO KaXIOMy
paszzeiny npeamera.

KOHTPOJIb B

dopmMma IIPOMEKYTOYHON
aTTeCTaluH, YCTaHOBJICHHAs
y4eOHBIM IUTAaHOM B  KoHuEe 1

cemectpa — AuQQepeHIMPOBaHHBIN
3a4eT, 2 ceMecTpa — SK3aMeH.
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y4eOHO-HCCIIE0BATEIbCKOM, POSKTHON U IPYTUX
BUJAX JIEITEIBHOCTH,

OTHOIICHHE K TPOPECCHOHATBHON IeATCIbHOCTU
KaK BO3MOXXHOCTH YYacTHSl B PEIICHUU JINYHBIX,
0OI1IECTBEHHBIX, rOCY/IapCTBEHHBIX,
oOIIeHaMOHATBHBIX TTPOOJIEM;

Memanpe()Memelx:

YMEHHE  CaMOCTOSITEIBHO  ONPEACATh  IIeIU
ACATCIBbHOCTH U COCTABJIATH IINIAHBI ACATCIBHOCTHU,
CaMOCTOSITEITLHO OCYIIECTBIISITh, KOHTPOJIMPOBATH U
KOPPEKTHPOBATh JEATEILHOCTD; HUCIOJIb30BaTh BCE
BO3MOYKHbBIE pecypcehl IE JOCTHOKECHUS
IIOCTAaBJICHHBIX Heﬂeﬁ n pcaim3ali IIJIAHOB
JeSTeIbHOCTH; BBHIOMPATh YCIICHIHBIC CTPATEIHU B
PA3JIMYHBIX CUTYAllUAX

yMEHHUE POJTYKTHBHO o0marecs u
B3aMMOJICHCTBOBAaTh B  NPOIECCE COBMECTHOM
ACATCIIbHOCTH, YUYUTBIBATDH IIo3naun APyrux
YYaCTHUKOB NEeSITeIIbHOCTH, 3¢ PEKTUBHO
pa3peraTth KOHQIHKTHL;

BJIaJICHHNEC HABbIKAMU I[103HABATEIBHOM, Yy4eOHO-
HCCIICIOBATEIILCKOH ¥ TMPOCKTHOW JIEeATEIHHOCTH,
HaBBIKAMHU Pa3pelICHUsT MPOOIIeM; CIIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOATCIIbHOMY IMTOHMCKY METOJ0B
peIlieHHsI TPAKTHYECKUX 3a/a4y, MPUMCHEHHIO
PAa3JIMIHBIX METOAOB ITO3HAHMA,

TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIBHOM
MH(OPMALIMOHHO- MO3HABATENbHOMN /1EATEIbHOCTH,
BKJIOUAsi YMEHUE OPUEHTHPOBATHCS B Pa3IUYHBIX
NCTOYHHUKAX I/IH(l)OpMaIII/II/I, KPUTHYCCKU OLICHUBATH
U MHTEPHPETUPOBaTh MH(OPMAILINIO, MOTYyIaeMYyIO
U3 pa3INYHbIX HCTOUYHHUKOB,

BIIQJICHUE SI3BIKOBBIMH CPEICTBAMHU: YMEHHE SICHO,
JIOTUYHO W TOYHO H3JaraTb CBOIO TOYKY 3pCHUA,
HCIOJIb30BaTh aJICKBAaTHBIE SI3BIKOBBIE CPENICTBA;
BJIaJICHUE HaBBIKAMU TO3HABATEIILHOW pPeQIIeKCUU
KaKk OCO3HAHMSI COBEpIIAEMBIX JCUCTBUUA W
MBICJIIMTCIIBHBIX IPONECCOB, HUX PE3YJIbTATOB H
OCHOBaHUU, TPaHUI] CBOETO 3HAHUS U HE3HAHMUS,
HOBBIX ITO3HABATCJIBHBIX 3ada4 W CPCACTB IJId HUX
JOCTUKECHHUS;

[ECYCTPEMJICHHOCTh B TOUCKaX W IPUHATHU
pemieHuid, cooOpa3UTENbHOCTh W WHTYUIUA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEACTABICHUN;
CIOCOOHOCTH BOCIIPUHUMATH KPAacOTy M TapMOHUIO
MUpa,

npeoMemHubIX.

c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHUKE
KaK 4YaCTU MUPOBOU KYJIbTYpPbl U MECTE MAaTEMATUKHU
B COBPEMEHHOM ITMBWJIN3AINH, CTOCO0AX OMUCAHUS
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SBJICHUN peEaJbHOI0 MHpa HA MaTEMaTUYECKOM
SA3BIKE;

c(hOpMHUPOBAHHOCTH MpeICTaBICHUI 0
MaTEeMaTHYECKUX TMOHATUSX KaK  Ba)KHEHIINUX
MaTeMaTUYeCKUX MOJIEIIAAX, MO3BOJISOIIUX

OMHCBIBATh U M3y4aTh Pa3HbIE MPOIIECCHI U SBJICHHSI;
IIOHMMAaHUE  BO3MOKHOCTM  aKCHOMATHYECKOTO
MMOCTPOCHUSI MATEMATHYECKUX TCOPHUH;

BJIAJICHUE METO/aMH JIOKAa3aTeIbCTB U aJrOPUTMOB
pelieHus, yMEHHUE WX NPUMEHSATh, IPOBOJUTH
JIOKa3aTelIbHbIe PACCYXKJICHHUS B XOJ€ peUICHUs
3aja4;

BJIAJICHUE CTAaHJAPTHBIMUA [pPUEMaMU pEHICHUS

PpalrOHAJIbHBIX u HppaniiOHaJIbHbIX,
IMOKa3aTCJIbHBIX, CTCIICHHBIX, TPUTOHOMETPUUCCKHUX
ypaBHCHHI;’I n HCPAaBCHCTB, Hux CHUCTCM,
HCIIOJIB30BaHHUEC TOTOBBIX KOMITBIOTCPHBIX

IIpOrpamMM, B TOM YHUCIIE IS IOMCKA IIyTU PELICHUS
U WUIIOCTPAalUMU  pEIIEHUs  YPaBHEHMH U
HEPAaBEHCTB;

c(OPMHUPOBAHHOCTh MpPEACTaBIECHUII 00 OCHOBHBIX
MOHATUAX  MAaTeMaTM4EeCKOr0 aHauu3a MW HX
CBOMCTBAxX, BJIQJCHUE YMEHHEM XapaKTEpHU30BaTh
MoBeJICHHE (PYHKIUH, HCIIOJIb30BAHHUE TTOTYUYECHHBIX
3HAHMW JUIsI OINMCAaHUS W aHalIM3a peajbHBIX
3aBHCHUMOCTEH;

BJIaJICHUE OCHOBHBIMM IOHATHSMHM O IUIOCKMX H
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYpax, UX
OCHOBHBIX CBOMCTBax; C(pOPMHUPOBAHHOCTh YMEHUS
pacrno3HaBaTb  reoMeTpuueckue  (uUrypsl Ha
4yeprekax, MOJEIAX M B PEAIbHOM  MHUPE;
IIPUMEHEHHE U3YYEHHBIX CBOMCTB T€OMETPUUYECKUX
¢buryp u Gopmyn Ans peleHus reoMeTpUYECKHX
3a/1a4 ¥ 3334 C MPAKTUYECKUM COJIepKaHUEM;
c(OpPMHPOBAHHOCTH MPECTABICHUN O ITpoIeccax v
SIBJICHUSIX, HMMEIOIIMX BEPOSTHOCTHBIA XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peaIbHOM
MHpE, OCHOBHBIX IOHATHAX JJIEMEHTAPHOU TEOpUU
BEPOSITHOCTEM; YMEHUN HAxXOIUTh W OLICHUBATh
BEPOSTHOCTH HACTYIIJICHUS] COOBITUI B TPOCTEHIIINX
MIPAKTUYECKUX CUTYyaLUAX u OCHOBHBIE
XapaKTEPUCTUKH CITy4alHbBIX BEJINYNH;

BJIAJICHUE HAaBBIKAMHU UCIIOJIB30BAaHUS TOTOBBIX
KOMIIBIOTEPHBIX TPOrpamMM IPH PEIISHUH 33]1a4.

dopma KOHTPOJIA
pe3yJibTaTOB 00y4eHHs

Kpurepun oueHku pe3yibTaTroB
o0yueHust

[IpoBepounas pabora

«OTIHUYHO»

BBICTABJISIETCA  OOydJaromemMycsi, eciau pabdora

BBITIOJIHCHA ITOJTHOCTHIO, UJIN B HEl UMEIOTCS HECYHICCTBCHHBIC
OIHI/I6KI/I, Ha Ka4YCCTBCHHLIC M TCOPCTUUCCKHE BOIIPOCHI OaH
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MOJIHBIM, MCYEPIBIBAIOIINA OTBET JIMTEPATYPHBIM SI3BIKOM C
COOJTIOICHNEM TEXHUYECKON TEPMHHOJIOTUM B OMPEIEICHHON
JIOTUYECKOU TOCIEeI0BATEILHOCTH, TIPUBOAUT HOBBIE TPUMEPHI,
YCTaHABIIMBAET CBSI3b MEXKIY U3y4aeMbIM U paHee U3yYEeHHBIM
MaTepuajIoM MO Kypcy, YMEeT MPUMEHUTHh 3HAHHS B HOBOU
CUTYalluu;

«XOpOIII0» BBICTABISIETCS OOydJaromeMycsi, eciu pabora
BBITIOJIHEHA MTOJTHOCTHIO WM He MeHee YeM Ha 80 % ot oObema
3aJjaHusl, HO B HEW MMEIOTCS HEIOYEThl U HECYIIECCTBCHHBIC
OIIMOKHU; OTBET HAa KAYECTBEHHBIC U TEOPETUUYECKHE BOMPOCHI
VIOBJCTBOPSIET  BBINMICTIEPCUUCIICHHBIM — TpeOOBaHUSAM, HO
COJICP’)KUT HETOYHOCTHU B H3JIOXKEHHH (PAKTOB, OIMpPEIEICHUIH,
MOHSTHI, OOBSICHEHUU B3aWMOCBSI3CH, BBIBOJAX W PEIICHUU
3aja4; y4yalluiicsi UCHBITHIBACT TPYAHOCTH B MPUMEHEHUU
3HaHU B HOBOU CUTYalllH, HE B JOCTATOYHOU MEPE UCTIOJIb3YET
CBSI3M C pPaHEe U3YYECHHBIM MAaTEpUAIIOM.
«yIOBJICTBOPUTEIHHO» BBICTABISIETCA OO0yYaromeMycs, €cliu
BBITIOJTHEHA B OCHOBHOM BEPHO (00BEM BBITIOJHECHHOW YacTH
cocTapisieT He MeHee 2/3 oT obmiero oobema), HO JIOMYIICHBI
CYILIECTBEHHbIE HETOYHOCTH; OOy4arouiuiicss oOHapy>KuUBaeT
MOHUMaHKEe Y4eOHOro MaTepuaa Mpy HeJOCTaTOUYHOM OJTHOTE
YCBOCHHUS TOHSATUH W 3aKOHOMEPHOCTEH; yMEeT NPHUMEHSTH
MOJIyYeHHBIE 3HAHUS TMPU PEIIEHWH TMPOCTHIX 3adady ¢
UCIIOJIb30BAHUEM TOTOBBIX (DOPMYJ, HO 3aTPyIHSETCS TpU
pEIIeHNH KaueCTBEHHBIX 33/1a4 U CIOKHBIX KOJIWYECTBEHHBIX
3aj1a4, TpeOYIOIMHUX peodpazoBaHus GopMyIl.
«HEYIOBIETBOPUTEIBHO)» BBICTABIISIETCS] 00yYaIOIeMycsl, €Clin
paboTa B OCHOBHOM HE BBINOJHEHA (0OBEM BBIITOJIHEHHOM
yacTu MeHee 2/3 oT obiiero oobema 3aaanus); 00yJaromunics
MOKA3bIBACT HE3HAHWE OCHOBHBIX TIOHATHN, HEMOHWMAHHE
M3YYECHHBIX 3aKOHOMEPHOCTEH U B3aMMOCBS3eH, HE yMeeT
peniaTh KOJIMYSCTBCHHBIC M KAYECTBEHHBIC 3a/1a4H.

TectupoBanue

OuenuBaercss  auddepeHIMpOBaHHO B COOTBETCTBUH  C
KPUTEPHUSIMH OLICHOK (CM. TabJuIly U3 I1.5)

YceTHBII onpoc

«OTJINYHO» BBICTaBIISIETCA OOy4aroleMycs, €Cli OH IOJHO
pacKpbLI coJlep)KaHue MaTepuana B o0beme,
IIPEAYCMOTPEHHOM  IIPOTrpamMMOM;  HM3JIOKWI  MaTepHuall
IPaMOTHBIM  SI3IKOM B OIPEAEICHHOW  JIOTMYECKON
IIOCJIEIOBATEIbHOCTH, TOYHO HMCIOJIb3ys MaTeMaTHYECKYyH H
CHEIUAIN3UPOBAaHHYI0  TEPMHUHOJIOTMIO U CHUMBOJIUKY;
MPAaBWJIBHO BBIMOJHWI Tpaduyeckoe H300pakeHHe U HHbIE
YepTekH U rpa MK, COIYTCTBYIOIINE OTBETY; IOKa3all yMEHUE
WUTIOCTPUPOBATh TEOPETUYECKHE TOJOKEHUS KOHKPETHBIMU
IpUMepaMH, MPUMEHITh WX B HOBOM CHUTyallUH IIpU
BBIIIOJIHEHUH TPAKTHYECKOr0 3a/JaHMsl; MPOJAEMOHCTPUPOBAII
YCBOCHUE DAHEE MW3YUYECHHBIX COIIYTCTBYIOIIUX BOIIPOCOB,
c(OpMHUPOBAHHOCTh M YCTOMYUBOCTH HCIOIB3YEMBIX IpPHU
OTBETE YMEHMH M HABBIKOB; OTBEYaJ CAMOCTOSATENIbHO 0€3
HAaBOJSIIUX BOIIPOCOB.
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«XOpOIII0» BBICTABISETCS OOYJArOIIEMYCsl, €CIId OTBET MMEET
OJIMH M3 HEJIOCTATKOB: B M3JIOKCHHUHU JIOMYIIEHBI HEOOJbIINE
po0OeITbl, He MCKA3UBIIKE JJOTUIECKOT0 U WH(OPMAIMOHHOTO
CONCpKaHUs OTBETa; HET ONPEACICHHON  JIOTHYECKOU
MOCIIE0BATEIHLHOCTH, HETOYHO UCTIOJIB3YeTCs
MaTeMaTHUYeCKasi W CIEIUATU3UPOBAHHAS TEPMHHOJIOTUS U
CUMBOJIMKA; JIOMYIICHBI OJUH-/IBa HEJAO0YETa MPHU OCBEIICHUU
OCHOBHOT'O COJICP)KaHMsI OTBETA, UCIIPABJICHHBIC 110 3aMEYaHUIO0
mpernojaBaTelis; JONYyIMIEHbl OIMMUOKa Wi Ooliee JBYX
HEJIOYETOB IPU OCBEUICHUN BTOPOCTEIICHHBIX BOIIPOCOB HIIH B
BBIKJIQJIKAX, JIETKO UCIIPABIICHHBIC IO 3aMEUAHUIO WIIA BOTIPOCY
nperoiaBaTeds.

«YIOBIIETBOPUTEIBHO» BBICTABIIACTCA OOYyUYaIOMIEMYCs, €CIU
HETOJIHO WJIM HEMOCJE0BaTeIbHO PACKPBITO COJCpKAHUE
Marepuaia, Ho MoKa3aHo o01iee TOHUMaHKuEe BOIPOCa, UMEIINCh
3aTPy[HEHUS WM JIONMYIIEHbl OIIMOKH B  ONPEACICHUU
TIOHSITHIA, WCIIOJIb30BAHUHA TEPMUHOJIOTHUH, YepTekax, OJIOK-
CXeM W BBIKJIAQJIKaX, HCIPABICHHBIC TIOCIE HECKOJIBKHIX
HABOJIIMX BOIPOCOB TMpEroJiaBaTels; OOyJaroluiicss He
CIPABWICSA C MPUMEHEHHEM TCOPHH B HOBOW CHTYaIlMH TIpU
BBINOJIHCHUH MTPAKTUYECKOTO 3a/IaHUsl, HO BBIMOJIHWII 3a[aHUs
00513aTEILHOTO YPOBHSI CIIOKHOCTH TIO JaHHOW TeMe; Tph
3HaHUM TEOPETUYECKOr0 MaTepHasa BbIABICHA HEJOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHHUH M HaBBIKOB.
«HEYIIOBIICTBOPUTEIBHO» BBICTABIISICTCS 00yUaIOMIEMYCsl, €CITU
HE PACKPBITO OCHOBHOE COJICp)KaHHE Y4eOHOro MaTepuaina;
OoOHApy)KEHO HE3HAaHWUE WM HEMOHUMaHUuE OOYyJYarOIIUMCS
OompIeit WM Hanboyiee BaXKHOW YacTH Y4eOHOro maTepuana;
JOMYIIEHbl OMMOKM B  ONpPENENICHUHM TMOHSITHHA, TIpU
WCIIOJIb30BAaHUU TEPMUHOJIOTHH, B 4YepTexkax, OJOK-CXeMax u
WHBIX BBIKJIAJIKaX, KOTOPBIE HE UCIIPABIICHBI TOCIIE HECKOIBKIX
HABOJISIIUX BOITPOCOB MPEIOIaBATEISI.
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5. ®OH/IbI OLIEHOYHBIX CPE/ICTB

1 cemecTp 00yyeHusi. @opma KOHTPOJIs — «J{pyrasi popMa KOHTPOJISD)

1. TloHsATHe yKcna U YUCIOBBIX MHOKECTB.

2. Kopuu u crenenu. KopHu HaTypanbHOM CTENIEHU U3 YHCIIA U UX CBOMCTBA.

3. CremneHb ¢ pallMOHAIBHBIM U JCHCTBUTEILHBIMU MTOKA3aTEISIMH, €€ CBOICTBA

4. Ompenenenue uucinoBodt  ¢yukmus. ['papux  dynxmum.  IIpocreiimme
npeobpazoBaHus rpaduKOB PYHKITUM.

5. CaoiicTBa (PYHKIIHI: MOHOTOHHOCTb, OTPaHUYEHHOCTh, YETHOCTh M HEUETHOCTD,
HEPUOAUYHOCTb.

6. OOGparnbie Ppyukiuu. ['paduk obpaTtHON HYHKIIUU.

7. Crenennass gynkums Y = XP ¢ HarypanpHBIM TOKa3aTelleM CTEIEHH, e¢

rpauKy U CBOMCTBA

1
r=xT = y
CreneHHas QyHKUus Y x2" e€ rpauK U CBOMCTBA

y = x"@n-1) _ 1
9. Crenennas GpyHKIUA x*"~1 e€ rpadK U CBOUCTBA

oo

m o )
10. Crenennast GyHKImss y = x', 20e r = - 1, x>0 e€ rpaduk u CBOWCTBA
m . o
11.Crenennas pyHkmmst y = x", ede 0 < —= 1, x > 0. €€ rpaduk n cBoWCTBA
m . o
12.Creniennas pynkuuss y =x', r = — — et rpaduk U CBOMCTBA

13.Tloka3atenpHas pynkuus y=a*, rue a>0, a#1, e€ rpaduk u cBoicTBa
14 .TlokazatenbHas ¢pyHkiusa y=a*, rae 0<a<l, e€ rpaduk u cBoicTBa
15.®dyukuus y= 10gaX, rae a>0, a#l, e€ cBoiicTBa u rpaduk.
16.dyukuus y= 10gaX, rae 0<a<l, eé cBoiicTBa U rpaduk.

17.Tlonsitue norapugma. CoiicTBa morapupmMoB.

18.1TonsTue norapudma. JlecsiTuaHbIe U HATYpaIbHbBIE JTOTapU(PMBI.
19.JlorapudmupoBaHue U MOTEHIIUPOBAHUE BHIPAKECHUN.

20.Pemenne noxkazareiabHbIX YPaBHEHUH.

21.Pemenue noka3areybHbIX HEPABEHCTB.

22 .Pemienue norapuMUYECKUX yPaBHEHHM.
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23.Pemenue norapupMUIECKX HEPABEHCTB.

24.COoOTHONICHUS MEX/Ty TPaAyCHON U pafuaHHOW MEpPaMH yTJIOB.
25.TpuronomeTpruyeckue GyHKIIMH YUCIOBOTO apryMeHTa, 3HAKU X 3HAYCHHI.
26.COOTHONICHUS MEXTy TPUTOHOMETPUICCKUMHU (PYHKIIMSIMHU OJHOTO apTyMEHTA.
2. @opMyIIbl IPUBEACHUS.

28. TpuronomeTtpuyeckue GyHKIIMH CYMMBI U Pa3HOCTH JBYX YTJIOB.
29.Tpuronomerpudeckue GyHKIIMH JBOMHOTO yTJIa.

30.Tpuronomerpuyeckre HyHKIIUU OJOBUHHOTO apryMEHTa.

31.®opmynbl MOHUKEHUS CTETICHHU.

32.Ilpeobpa3oBaHue CyMMBbl M Pa3HOCTU OJHOUMEHHBIX TPUTOHOMETPUUYECKUX

(yHKUUN B IPOU3BEJICHUE.

y=sinx

33. Tpuronomerpudeckast yHKITHS , €€ rpaduK U CBOWCTBA.

Y =C0SX

34. Tpuronomerpuueckasi GyHKIIHS , €€ rpaduK 1 CBOMCTBA.

35.Tpuronomerpuueckas pynkuus ¥ = 8% e¢ rpadux u coiicTsa.
36.Tpuronomerpuueckas GpyHkuus » = 8% eg rpaduk u cBOHCTBA.

37.IlousTue apkkoTanreHca uncia. Oynkmus ¥ = 9CC%8Y | e rpaduk u cBoiicTBa.

Y =arcctgx

38.1lonsatue apkkotanreHca uyrcia. OyHKIus , €€ TpaduK U CBOMCTBA.

39.IToHsATHE apkcuHyca uncia. OyHkIws Yy = arcsin x,e€ rpaduk u cBOMCTBA.
40.TTonsiTie apkkocunyca yucia. @yHkuus Y = arccos X , e€ rpaduk u cBONCTBa.

41.PelieHre OpOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUI.

42 PelieHyie TPUrOHOMETPUYECKUX HepaBeHcTs SN <4, Sihx>d.

43.PelieHne TPUTOHOMETPHYECKUX HepaBeHCTR “OS¥ <d, COSX=>d.

44 Peniennie TPUTOHOMETPUUYECKUX HEPABEHCTB ‘&% < 4> 8% > d.
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45.Penienrie TPUrOHOMETPUYECKUX HEPABEHCTB

ctgx <a, ctgx>a.

Kaprouka 3apanus «/Ipyras ¢popma KoHTpPOISD

1. Tlonstue norapudma. CorictBa norapudmos. [lousrue norapudma. JlecaTuaHbie U
HaTypaJibHbIe JIorapu(Mbl

2. Pemenue npocTeimmx TPUTOHOMETPUYECKUX YPABHEHUH.

3. Haiitu 061acTh 3HAYCHUI CTETICHHON (DYHKIIMH U IPOYHUTATH e€ TpaduK:
y=x

y=x"

2 cemecTp o0ydeHnusi. PopmMa KOHTPOJIS — «IK3aMeH»

A W o

9.

Bompocsr 1y1st mpoBeieHust 3K3aMeHa 3a 2 CeMeCTp
o AucuuIuInHe «MaremaTuka»

IToHATHE YKCIIa U YUCITOBBIX MHOKECTB.
Kopau u crenenn. KopHu HaTypanbHOM CTENEHH U3 YUCIIA U UX CBOWCTBA.
CreneHb ¢ paMOHAIIBHBIM U JICCTBUTENBHBIMU [TOKA3ATEISIMU, €€ CBOWCTBA
Onpenenenve uucioBo  QyHknusa. ['padux  ynkmuu.  IIpocredinme
npeoOpa3zoBaHus rpauKoB PyHKIUH.
CaoiicTBa (pyHKIINN: MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YETHOCTh U HEUETHOCTD,
MIEPUOJUYHOCTD.
Oo6parnbie pyHkuuu. ['padrix oOpaTHON PyHKIIUY.
Crenennas Qynkuus Y = XP ¢ HarypanbHbBIM IOKa3aTelleM CTEIEHH, €€

rpauKy U CBOMCTBA
1

—2Zn
=X = —-— .. o
Crenennast QyHKIUA Y x2™ e¢ rpauK U CBOMCTBA
— oy @n-1 _ 1
CreneHHast GyHKITUS x*"~1 o€ rpadMk U CBOWCTBA

m . o
10. Crenennas GyHkus y = x', ede r = —> 1, x>0 e€ rpaduk 1 cBOWCTBA

m . o
11.Crenennas pynkuus y = x", ede 0 < —= 1, x > 0. eé rpaduk 1 CBOMCTBa

m o o
12.CrenieHHas QyHKIHST y =X, r = — —e rpaduK U CBOMCTBA
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13.1TokazarenpHas GyHkiusa y=a%, rae a>0, a#l, e€ rpaduk u cBoicTBa
14.TTokazarenpHas QyHkiusa y=a%, rjae 0<a<l, e€ rpaduk u cBoiCTBa
15.®dynknus y= 10gaX, rne a>0, a#l, e€ cBoiicTBa u rpaduk.
16.dyukuus y= 10gaX, rae 0<a<l, e€ cBoiicTBa U rpadux.
17.Tlonsarue norapugpma. CBoicTBa TIOTapruPpMOB.

18.TTonsiTue norapudma. Jlecarnanpie u HaTypaIbHBIE JTOTAPUPMBIL.
19.JIorapudmupoBaHre 1 MOTESHIIMPOBAHUE BHIPAKECHUH.
20.Pemenne nmokazaTeiabHbIX YPaBHEHUH.

21.PemieHue nokasaTebHBIX HEPABEHCTB.

22 .Pemienue norapuMUYECKUX YPAaBHEHHM.

23.Pemenne norapuMuuecKux HEPaBEHCTB.

24.COOTHOIIICHUS MKy TPaJAyCHON U pauaHHON MEpaMH YTJIOB.

25.TpuronomeTprudeckue GyHKIIMH YUCIOBOTO apryMEHTa, 3HAKU UX 3HAYCHUI.

26.COOTHONICHUS MEXITYy TPUTOHOMETPUIECKUMHU (PYHKIMSIMHU OJHOTO apTyMEHTA.

2. DopMyJIbl IPUBEICHUS.

28. TpuronomeTpudeckue GyHKIIUA CYMMBI U PA3HOCTH JIBYX YTJIOB.
29.Tpuronomerpuueckue GyHKIIUU JBOMHOTO yTIa.
30.Tpuronomerpudeckue GyHKIIUN ITOJIOBUHHOTO apTyMEHTA.

31.®opMyIbl MOHMKEHUS CTETICHH.

32.IIpeobpa3oBaHre CyMMBbI M Pa3HOCTA OJHOMMEHHBIX TPUTOHOMETPHUECKHUX

(yHKUMN B IPOU3BEJICHUE.

y=sinx

33.Tpuronomerpuyeckas QyHKIUSI , €€ rpaduK 1 CBOMCTBA.

Y =COSX "e& rpaduk u CBOMCTBA.

34. Tpuronomerpudeckasi HyHKIIHS
35.Tpuronomerpuueckas GpyHkuus » = '8 | eé rpaduk u cBoiicTBa.

36.Tpuronomerprueckas Gpynkuus ¥ = 8% | eé rpaduk u coiicTBa.

37.IlonsTHe apKKoTaHTeHca uncia. Dyrkmus ¥ = ¥CC8Y | e rpadmk u cBoiicTBa.
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38.IMousaTue apkkoTanrenca uncia. Oymakmus ¥ = 9CC18Y | e rpauk u cBoiicTBa.

39.[TonsTre apkcunyca ynciia. yHkmus y = arcsin x,e€ rpaguk u CBOMCTBA.
40.TTonsTHe apkkocuHyca ynciaa. OyHKIus Y = arccos X , e€ rpadguk u CBOMCTBA.

41.Penienyre NpoCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUH.

42 .PelieHre TPUTOHOMETPUYECKUX HepaBeHcTp Sy <4, SMX>d.

43.PenieHre TPUTOHOMETPUYECKUX HEPAaBEHCTB 0S¥ <d, COSX>d.

44 Peniennie TPUTOHOMETPUUYECKUX HEpaBEHCTB ‘&% <4, 18x > d.

45.Penienre TPUTOHOMETPUUYECKUX HEpaBeHcTp C/8¥ <4, clgx>a.

46.1Ipenen ¢pyHKIMN B OECKOHEYHOCTH.

47.Bpuncnenve  npenena  Qynknuum B Touke.  [IpaBunma  pacKphITHsS

.. o/
HeomnpeaenéHnocTr Buaa /0.,

48.Brruncrnienne mnpenena (yHKuuu B OeckoHeuHocTH. [IpaBuiia pacKpbITHS

o0

HEONPEACIEHHOCTEN BUga © u * — %

49.TlpousBoHas PyHKINH, €€ TeOMETPUUECKUN U PU3NUECKUI CMBICI.

50.IlpaBuia auddepeHITUPOBaHUS CYMMBI, Pa3HOCTH, MPOW3BEICHUS, YaCTHOTO
nByX (pyHKIMI. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIIUH.

51.TIpaBunio nuddepeHITMPOBaHNS CIIOXHONU QYHKITHH.

52. ®opmynsl quddhepeHIpPOBaHUS.

53.YcnoBus Bo3pacTaHus U yObIBaHUS (PYHKIIHUH.

54. Dxcrpemym (ynkiuu. HMccnenoBanue (GyHKUMA Ha 3KCTPEMYM C TMOMOIIBIO
IIEpBOU IPOU3BOIHOM.

55. Bropas mpousBogHas u e€ ¢dusmdeckuit cmbicn. MccnenoBanue GyHKIMH Ha
AKCTPEMYM C TTIOMOIIBIO BTOPOU ITPOU3BOIHOM.

56. IlepBooOpa3nas. Heompeaen€HupIil MHTErpal ¥ €ro CBOMCTBA.
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57. OcHoBHBIE (HOPMYJIBI UHTETPUPOBAHUSI.

58.0mnpenenéHHblii UHTErpall U €ro reoMeTpuyeckuii cMbicia. OCHOBHBIE CBOWMCTBA
OIIPEAEIEHHOI0 UHTETpAJIA.

59. Briuucienue onpeneaéHHOr0 WHTErpaja METOAOM 3aMEHbl TEepPEMEHHOM,
(dopMyia HHTETPUPOBAHUS 110 YACTSM.

60. Beruucnenne 1iomaneil IIOCKUX (UTyp C TOMOIIBIO  ONMPEACIIEHHOTO
UHTErpaa.

61. Ilonarue BekTopa. JInHelHbIE ONepaliy Hajl BEKTOPaMH U UX CBOMCTBA.

62. CkansipHO€ IPOU3BEIEHUE BEKTOPOB U €T0 CBOMCTBA.

63. Onepanuu HajJ BEKTOpamH, 3aJaHHBIMH CBOMMH KoopauHaTamu. DopmyIibl
KOOpPJIMHAT CEPEIUHBI OTPE3Ka, PACCTOSHUS MEXIY ABYMS TOUKAaMHU, KOCHHYCa
yria MEXJIy BEKTOpaMHu B KOOPIMHATAX.

64. YcnoBusi KOJITMHEAPHOCTH U TEPIICHINKYIIPHOCTHA BEKTOPOB.

65. OCHOBHBIE TOHSATUS M aKCHOMBI crepeoMeTpun. CHeAcTBHS M3 aKCHOM
CTEPEOMETPUH

66. BzaumHOoe pacmonokeHne JByX TPsAMBIX B TpocTpaHcTBe. [Ipu3Hak
NapaJJIENbHOCTH MIPSMBIX.

67. BzauMHOE pacrmoyio)keHue MpsMOW U IJIOCKOCTH B TpocTpaHnctBe. [Ipu3nak
napajieIbHOCTH NMPSMOM U TUIOCKOCTH.

68. BzauMHoe pacronoxeHue AByX IuiockocTed. [Ipu3Hak mapasienbHOCTH JBYX
IJIOCKOCTEHN.

69. CymiecTBOBaHUE MJIOCKOCTH, MAapaIeIbHOM TaHHOM TIOCKOCTH.

70. CgoiicTBa mapaiebHbIX TNIOCKOCTEH.

71. Yron Mexay HpsMbIMH B MNpocTpaHcTBe. llepneHAuKyIspHOCTh MNPSIMBIX B
npoctpaHcTBe. CBOMCTBO MEPIEHANKYIISPHBIX MPSMBbIX.

/2. Yron wMexay nOpsSMOM M MJIOCKOCThIO. llepneHAuKyIspHOCTh NpSIMOW U
iockocTu. [Ipu3Hak neprneHIuKyaspHOCTH MPSMOM U TIOCKOCTH.

73. Tlepnenaukynsap u HakJoHHas. Teopema o TpEX MepneHANKYIISIpax.
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74. Yron Mexay miockocTsMu. [lepneHaAuKyIsipHOCTD IBYX IIockocTel. [Ipu3nak
NEPIEHINKYJIIPHOCTH IUIOCKOCTEM.

75. IlapannensHoe  TPOEKTUpPOBaHME U ero  cBoicTtBa.  OpTOroHanabHOE
IPOCMPOBAHUE HA IUIOCKOCTh. Ilmomaas  OpPTOrOHAIBHOW — MPOEKIUHU
MHOT'OYTOJIbHUKA.

76.ITonsiTue o wmHororpannuke. [lpusma. Buasl mpusm. O0bEM U T1UIOHIANb
MOBEPXHOCTH mupamMuibl. OObEMBI MOJOOHBIX Tein bOKOBas MOBEPXHOCTh
IIPSIMOU TIPU3MBI.

7'7. Ilapannenenumnen, ero BUAbI U CBOMCTBA.

78. [IpssMOyTONIbHBIN TTapaJIEICIUIIE U €r0 CBOWCTBA.

79. Ilupamuga. Bugsr mupamua. CBoiCTBa MapauieTbHBIX OCHOBAHUIO CEUCHHUH B
nupamuge. O0OBEM U IUIOMIAb NOBEPXHOCTH NUpaMuibl. OO0bEMBI MOTOOHBIX
TEN.

80. IIpaBunbHas nupamuga. bokoBasi MOBEpXHOCTH MPaBUIIHHON MTHPAMUJIBI.

81. [IpaBunbHBIE MHOTOTPAHHUKH.

82. Humuuap. Cevenus mMumrHIpa MWIOCKOCTIMU. OOBEM U IJIOMIAIh TTOBEPXHOCTH
UUJTUHAPA.

83. Konyc. Ceuenns koHyca 1uiockocTssMu. OOBEMBI U TUIOMIAAM TTOBEPXHOCTEH,
KOHYCa, yCEYEHHOI'0 KOHYcCa.

84. lllap. Ceuenue mapa miaockocThlo. OOBEMBI mapa u ero uvacreud. Ilnomanmb
cdepnl.

85. KacarenbHas mmockocth K tmapy. Ilepecedyenuwe nByx cdep. Bmucanneie u
ONMCAaHHBbIE MHOTOIPAHHHKH.

86.ITonatue o coObITUsAX. Buabl ciydailHeix coObiTHl. YacToTa U BEpPOSITHOCTD
COOBITHSI.

87. DiieMeHTbhl KOMOMHATOPUKH.

88. TeopeMmbl CI0KEHUS U YMHOKEHHS BEPOSATHOCTEH.

89. ®opmyrsl moHOM BeposiTHOCTH, baiteca. @opmyna beprysm.

90. MaremaTUuecKoe 0KUJAHUE U TUCTICPCHSL.
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[Ipumep 3K3aMeHAIIMOHHBIX OUJIETOB:

MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3BOBAHUS POCCUMCKON ®EJEPALINA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE YUPEX/IEHUE
BBICILIEI'O OFPA30OBAHU A
«YOUMCKNH YHUBEPCUTET HAYKU U TEXHOJIOI Mid»

WucTutyT cpennero mpogeCcCHOHATBHOTO 00pa30BaHuUs
IK3aMeHAUMOHHBIH OueT Nel
10 TUCIUILTHHE «MaTteMaTHKay

1. Beruucnenus u npeoOpa3oBaHus anre0panvdecKux BHIPAKCHUH.
2. Pemure HepaBeHCTBO: 2¢0s(X) - 1 > 0 Ha npomexyTke [0; 27].

3. Haiinure npeaen: lim (x—0) (sin(5x) / 3x).

[IpenonaBaTens E.A. AnekcanapoBa

MUHUCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHUS POCCUNCKOM OEJEPALINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICHIEI'O OBPA30OBAHM
«YOUMCKNI YVHUBEPCUTET HAYKU U TEXHOJIOT UA»

WucTuTyT cpennero npodeCCHOHANBHOTO 00pa30BaHUs
IK3aMeHAIMOHHEIH OnjteT Ne2
110 JUCLUILIMHE «MaTeMaThKay

1. OO6bemsl U MIOMIAAN TOBEPXHOCTEH F€OMETPUUECKUX TETI.

2. Tlo rpaduxy dpynkun y = f(x) onpeaenure KOJINYECTBO TOUEK IKCTpEMyMa Ha
unrepsaie (-3; 4).

3. Pemmre ypaBHenue: 2°(2x) - 6 * 2"x + 8§ = 0.

IIpenonasarens E.A. AnexcanapoBa
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OHCHKa HHAWBUYAJIBbHBIX 06p8,30BaTeJIBHBIX I[OCTI/I)KGHI/Iﬁ 0o pe3ylibTaraM
MMpOU3BOAUTCA B COOTBECTCTBHU C YHHBCpcaHBHOﬁ

MPOMEXKYTOYHOW aTTECTALUU

IIKAJIOM:
Ipouent KavecTBeHHas1 OlleHKA HHANBHIYAJbHbBIX
pe3yJabTATHBHOCTH 00pa30BaTeJbHbBIX J0CTHKEHHIH
(MpaBUJILHBIX OTBETOB) 0aJ11 (0TMETKA) BepOaJIbLHBIN AHAJIOT

90 +~ 100 5 OTJIMYIHO

80 + 89 4 XOPOIIIO

70 +79 3 YAOBJICTBOPUTEIHHO
Meree 70 2 HEYAOBJICTBOPUTEIHLHO

Kpurepuu onieHku:
— 90 + 100% (5 GamioB) mpHCBauBaeTCs OO0Y4YalOIMIEMYCs, €CIIM OH TOJHOCTHIO

BBITIOJIHUJI 33JJaHUE K3aMEHAIITMOHHOTO OMIIeTa: J1ajl MpaBUJIbHBIE OTBETHI HA BCE
BOIIPOCHI M PEIIWII BCE 3a/1a4U;

80 + 89% (4 Oamna) mpucBamBaeTcs OOYYarOIIEMYCs, €CJIU OH MOJIHOCTHIO
BBITIOJIHUJT OJIHO TMPAKTUYECKOE 3aJaHUE JK3aMEHAI[MOHHOrO OujeTa W Jaj
MPaBUJIBHBIA OTBET HA TEOPETHYECKHH BOMPOC, JHUOO BBIMOJIHIII B
MPAKTUYECKUX 3aJIaHUsI, HO HE CMOT TMPAaBWJIBHO OTBETHUTh Ha TCOPETUUCCKUU
BOIIPOC;

70 = 79 % (3 Oamna) mpucBaumBaeTCsi OOydYaromeMycsi, €Clidi OH MOJIHOCThIO
BBITIOJTHAJT OJTHO TIPAKTHYECKOE 3aJaHUE PK3aMEHAITMOHHOTO OMJIeTa M TOMYCTHII
CYIIIECTBEHHBIC OMMMOKY TP OTBETE HA TEOPETUICCKUI BOIPOC;

menee 70% (2 Oama) mpucBaMBaeTCs OOydYaroONIEMYCs, €CIM OH HE CMOT
BBITIOJIHUTH HU OJTHOTO MPAKTUYECKOTO 3a/IaHMsI 9K3aMEHAIIMOHHOTO OMJIeTa.
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6.AJAIITALIUSI  PABOYEIl MPOTPAMMBI JUISI JIMI[ C
OTPAHMYEHHBIMU BO3MOKHOCTSIMM 3JI0POBbSI (OB3)

AnantupoBaHHas TporpamMma paspadaThIBacTCs MPH HAJIWMYUHA 3asBICHUS CO
CTOPOHBI OOydYaromIerocsi (PoauTeNeH, 3aKOHHBIX TMPEACTABUTENICH) W MEIUITUTHCKAX
MOKa3aHUM (PEKOMEHJALUSIMU TICUXO0JIOT0-MEIMKO-TIeIarornyeckon komuccuu). s
MHBAJIWJOB aJanTUpPOBaHHAas O0Opa3oBarelibHas MporpamMma pa3padaTbiBacTCs B
COOTBETCTBUU c WH]IUBUAYAJIBHOM IpOrpaMMOoun peaduIUTaLIIH.
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