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fGakanaBpvaT no HanpasneHuto

1. OCHOBAHUSA ANA BBEAEHUA YYEBHOW OUCLUUMNNUHBI, EE CTATYC

1.1 OcHoBaHuA ANA BBeAEHUA OQUCLUNSINHBbI B y4eOHbIN NnaH:

- depeparnbHbIn

NnoaroToBKM

MwuHncTtepcTBa ob6pasoBaHmsa n Haykn oT 23.08.2017 r. Ne 813;
- OCHOBHasa npodeccrmoHanbHas obpasoBaTenbHas nporpamMa noaroToBku ©OakanasBpa, no
HanpasneHuto 35.03.06 ArpouHxeHepus, HanpaBneHHOCTb (Npodune) «TexHuyeckuin cepsuc B AlNK».

M3MEHEHNA W [OONOJIHEeHUA,

1.2 CtaTtyc AMCUMNNNHbI B y4eGHOM nnaHe:
- oTHOCUTCA K 6asoBor yacTtu 6rioka 1 «ducunnnunel (Mogynu)» OMOTrT.
- ABNAETCA ANCLMMNNMHON 06a3aTeNnbHON Ans U3yYeHus .

rocyaapCTBEHHbI ObBpasoBaTenbHbI  CTaHOApT Bbiclero obpas3oBaHusa —

35.03.06 ArpouHxeHepusi, YTBEPXOAEHHbIA MPUKA30M

1.3 B pabouyto nporpamMmy AUCUUNIUHBI B YCTAaHOBMEHHOM MOpPsSiake MOryT ObiTb BHECEHbI
OCyLLeCTBMSEMble B paMKax MMaHOBOrO €XerogHoro M CUTyaTUBHOIO
COBEepLUEHCTBOBAHMS, KOTOpble OTpaxatoTcs B N. 9 paboyen nporpaMmmbl.

2. UENEBASA HAMPABJIEHHOCTb U NMIMAHUPYEMbIE PE3YJIbTATbl OBYYEHUA NO ANCUUNNWHE.
JIOTMYECKUE U COAEPXATEJNIbHO-METOOUYECKUE B3AUMOCBA3U ANCLUUNIINHDbI
C APyrmMmm aucumniimHAMU U NPAKTUKAMMN B COCTABE Oron

pelweHuto
TEXHOSIOrMYECKNIA, OpPraHn3auMOHHO-YNPaBAEHYECKUA U MPOEKTHbIN,

2.1
3agay

AeATeNIbHOCTU

cnenyroLmnx

TUNOB!

I'Ipouecc n3ydeHna gucumninuHbl B UeNlOM HanpaBflieH Ha noaroToBKYy o6yqarou.|,eroc;| K

HpOd)eCCMOHaﬂbHOVI npon3BoaACTBEHHO-

NpeaycMOTPeEHHbIX  deaepasbHbIM

rocyaapcTBeHHbIM obpa3oBaTenbHbIM CTaH4apTOM Bbiclero obpasoBaHusa (PrOC BO) no HanpaBneHuto
nogrotoBku, a Takke OMNOM BO yHuBepcuTeTa, B paMkax KOTOPOI npenodaéTcs AaHHas aucumnnmHa.

Llenb AMcumMnnunHbIL: BOCNUTaHNE JOCTAaTOYHO BbICOKOW MaTeMaTU4eCKon KynbTypbl; NPUBUTNE HAaBbIKOB
COBpPEMEHHbIX BMOOB MartemMaTtu4eCKoro MbllieHna; NpuBUTUE HaBbIKOB WUCMNOJS1b30BaHMA MaTeMaTu4vyeckmnx

MEeToA0B N OCHOB MaTeMaTn4eCkoro mogenmposaHna B ﬂpaKTMHeCKOVI neATenbHOCTU.

2.2

OCBOEHUA y4eOHON ANCLUNNUHDI:

MepeyeHb KOMMETEHLUMWA C yKasaHueM I3TanoB MuX ¢opmMUMpoOBaHUA B pe3ynbTaTe

B pesynbrate O0CBOEHWs [OUCLUNAMHBI  obyyalwowmncsa [JormkeH obnagatb  cnegylowmmm
KOMMEeTEeHUUAMU:
KomneTteHuun, .
Koa u KoMnoHeHTbI KOMNeTeHuun,
B hopmMupoBaHumn .
_ HaMMeHoBaHue dopMrpyeMble B paMKkax AaHHOW OUCLUMIIVHBI
KOTOpPbIX 3agencTBOBaHa 9
MHAOUKaTopa (kak oxxugaemblin pesynbTaT ee OCBOEHUS)
aucuunnunHa -
OOCTUXXEeHUMN
3HaTb U yMeTb Aenatb BMNageTb HaBblkaMm
Koa HavMeHoBaHue KOMNeTeHLun ”
noHMMmaTb (oencTBoBaTb) (MMeTb HaBbIKN)
1 2 3 4
O6wenpoceccnoHanbHbie KOMNETEHLUU
crnocobeH Na-1onka 3HaTb OCHOBHblE | YMeTb BnageTb
OlK-1 | pewaTtb TMNOBLIE | VcnonbayeT 3aKOHbI ncnonb3oBaTb CNoCOBHOCTbLIO
3agaun OCHOBHbIE €CTECTBEHHOHAY | OCHOBHbIE 3aKOH NCnonb3oBaTb
npodgeccuoHanb | 3aKoHbl YHbIX OUCUUMNIIUH | €CTECTBEHHOHAYY | OCHOBHbIE 3aKOHbI
HOWM €CTECTBEHHOHA | ANsi pelleHus HbIX ONUCLUNIUH €CTeCTBEHHOHay4H
0esATenbHOCTHU YYHBIX CTaHAapTHbIX ONs pelleHnst bIX QUCLMNITUH OIS
Ha OCHOBE ONCLUMNIWH ons | 3agay B CTaHAapTHbIX peLueHns
3HaHUN peLleHus COOTBETCTBUM C 3agay B CTaHOAPTHbIX
OCHOBHbIX CTaHOapPTHbIX HanpaBneHHOCTb | COOTBETCTBUN C 3aja4y B
3aKOHOB 3agjay B 0 HanpaBneHHOCTb | COOTBETCTBUU C
MaTeMaTuyecKkMxX | COOTBETCTBUMU C | MpodpeccuoHanb | 1o HanpaBneHHOCTbIO
, HanpaBfeHHOCT | HoW npodgeccnoHanbH | NpodeccnoHansHo
€CTEeCTBEHHOHay | bl OesATenbHOCTH O JeATeNbHOCTU | 1 AeATeNbHOCTH

'B cryqae ecnu ducyunnuHa siensiemcess OucyuriiuHol o ebibopy obyyaroweeocs, mo nuwemcs cnedyrouult mekcm:

- OMHOCUMCS K OucyuriuHam o ebibopy;
- Aensiemcsi obs13ameribHoU Orisi U3y4eHusi, ecriu 8blbpaHa 0bydarowumcs.
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YHbIX W
obuwenpodeccno
HanbHbIX
OVCLUNMNWH C
NpYMEHEHNEM
WHGPOPMaLNOHHO
KOMMYHWKaLMOH
HbIX TEXHONOrNN

npodpeccuoHan
bHOWN

AesTenbHocTH
MO-20nk-1 3HaTb OCHOBHblEe | YMeTb BnapeTtb
Wcnonbayet mMaTteMaTudeckme | MCnonb3oBaTb CNocoBHOCThIO
3HaHue mMeTodbl Ans mMaTeMaTuyeckme | UCMonb3oBaTb
MaTeMaTu4yeckn | pelueHus mMeToabl Ans mMaTtemaTtuyeckue
X METOOOB ANnA | cTaHOapTHbIX peLleHns mMeToabl AN
peLueHus 3afjay B CTaHOapTHbIX peLueHns
CTaHOapTHbIX COOTBETCTBUM C 3afjay B CTaHOapPTHbIX
3agjavy B HanpaeneHnem COOTBETCTBUM C 3agjay B
COOTBETCTBMM C | npocheccuoHans | HanpaBneHnem COOTBETCTBUM C
HanpaBreHnem | How npodgeccnoHanbH | HanpaBreHnem
npodeccnoHan | oedaTenbHoOCTU Ol OeATeNnbHOCTU | NpodeCccrMoHansHo
bHOM N OesaTenbHOCTU
OesTenbHoCcTH




2.3 OnucaHue nokasaTteneun, KpUTEPUEB U LUKaN OLEHMBAHUA U 3TanoB (hopMUPOBaHUs KOMNETEHLMA B paMKaX AUCLUNIIUHbI

YPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNeTeHUnA He

MWHUManbHbIN cpegHun BbICOKWUN
ccopmmnpoBaHa
OueHkn chopMMpPOBaHHOCTU KOMMETEHUU
2 3 4 5
OueHka OueHka OuyeHka «xopowo» OueHka «omnu4yHo»

«Heyaoenemsopumeano»

«ydoenemeopumenb/-/o»

MokasaTternb Xapakrepuctuka chopMMPOBAHHOCTY KOMMNETEHLMN ®opmbi 1
WHaekc u MH,D,IEI(I?a'C'Il'Opa FI— OLEeHNBaHNS — KomneTeHuus B nonHom CbopmMmpoBaHHOCTbL CbopmmpoBaHHOCTb CbopmmpoBaHHOCTb cpencTea
Ha3BaHue oCTIXERIIA coMneTEHL 3HAHUS, YMEHNS, nvnlepe He c¢opMMpo§aHa. KoMneTeHLumnn KOMNeTeHLUUM B Liernom KOMMeTEeHLUM NOMHOCTbLI0 KOHTpONSi
KOMMETEHLMM xoMmETeHLM HaBbIKY MEHOLLIMXCS 3HAHWA, cooTBETCTBYET COOTBETCTBYET cooTBETCTBYET d)OpMVIpOBaHliIFl
(BnapeHus) YMEHWI 1 HaBbIKOB MUHMManbHbIM TpeboBaHuAM. TpeboBaHUAM. KOMMeTeHLMN
HefoCTaToOuHO ANns TpeboBaHUAM. MmetoLumxcsa 3HaHWi, MmetoLumxcsa 3HaHUiA,
peLueHns NPakTUYecKnx Mmetomxcs 3HaHui, YMEHWI, HaBbIKOB 1 YMEHWI, HaBbIKOB U
(npodbeccunonanbHbIX) 3apad YMEHWIN, HaBbIKOB B MOTVBALMK B LLENIOM MOTMBALIMU B NOMHOMN
LienomM 4OCTaToYHO ANS | AOCTaTO4HO ANS peLueHus Mepe J0CTaTo4HO ANA
peLleHns NpaKkTUYeCcKnX cTaH4apTHbIX peLUeHnsi CIOXHbIX
(npodbeccuoHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodbeccuoHarnbHbIX) (npodbeccuoHarnbHbIX)
3agav 3agad
Kputepum oueHnBanus
MonHoTa 3HaHui 3HaeT kak dparmeHTapHble 3HaHUs He MornHble 3HaHUs cchOpMUPOBaHHbIE, HO C cchopMUpoBaHHble B
MCrornb3oBaTb OCHOBHbIX 3aKOHOB OCHOBHbIX 3aKOHOB HeKkoTopbIMU Npobenamu NoriHOM obbeme 3HaHWA
OCHOBHbIE 3aKOHbl | €CTEeCTBEHHOHAY4YHbIX €CTeCTBEHHOHaY4HbIX 3HaHWS OCHOBHbIX 3aKOHOB | OCHOBHbIX 3aKOHOB
€CTeCTBEHHOHayy | AUCUMNMVH ANSA peLueHns AVNCUMMNVH ANs €CTeCTBEHHOHay4HbIX €CTeCTBEHHOHay4HbIX
HbIX OUCLMMNAVH CcTaHOapTHbIX 3a4ay B peLleHnsi CTaHAAPTHbIX OVCUMNNWH ANS pewerHust | AUCUMNIVH ANS peLleHnst
ANSA pelleHns COOTBETCTBUN C 3afay B COOTBETCTBUM C | CTaHAApTHbIX 3a4ad B CTaHAapTHbIX 3a4ay B
cTaHAapTHbIX HanpaBneHHOCTbIO HanpaBneHHOCTbIO COOTBETCTBUU C COOTBETCTBUU C
3ajay B npodeccroHanbHon npodeccroHanbHoON HanpaBriEHHOCTbIO HanpaBriEHHOCTbIO
COOTBETCTBUU C AesATenbHOCTU AesTensHOCTH npodpeccroHansHon npodpeccroHansHon
HanpaBneHHOCTb AesTenbHOCTH AesTenbHOCTH
o Onpoc,
npodpeccroHansH KoKr?THp%nri:éﬂ
OVl AesiTenbHOCTM 6oTa
Hanuune ymexui ymeet He yMeeT MCrnonb30BaTh He MosHble yMeHus chopMmUpoBaHHbIe, HO C copMMNpOBaHHbIE B fv?noaoﬁ
ONK-1 U0-loncs ucnonb3oBaTb OCHOBHbI€ 3aKOHbI ucnonb3oBaTtb HekoTopbIMK Npobenamu nosiHoM obbeme ymeHus pacuer, Tect,
OCHOBHbIE 3aKOHbl | €CTEeCTBEHHOHAY4YHbIX OCHOBHbIE 3aKOHbI YMEHWS UCronb3oBaTh MCcnonb30BaTh OCHOBHbIE TeOpETMIECKHE
€CTeCTBEHHOHayy | AMCUMNMAWH AN peLleHns €CTeCTBEHHOHAYYHbIX OCHOBHbI€ 3aKOHbI 3aKOHbI W NpaKTUJeCKVe
HbIX OVCLMMNIAVH CcTaHAapTHbIX 3a4ay B AVNCUMMNWH ANs €CTeCTBEHHOHay4HbIX €CTeCTBEHHOHaYy4HbIX BOMPOCH!
ANs pelleHns COOTBETCTBUU C peLleHnst CTaHAapTHbIX OVCUMMNWH ANS pelleHnst | AUCLUMNIUH ANS peLleHns SK3aMEHaLVOHH
CTaHAAPTHbIX HanpaBIIeHHOCTLIO 3ajay B COOTBETCTBUM C | CTaHAAPTHbIX 3afay B CTaHOapTHbIX 3afay B oro Gunera
3agady B npodeccroHansHom HanpaBneHHOCTbIO COOTBETCTBUU C COOTBETCTBUU C
COOTBETCTBUU C [esiTenbHOCTU npodpeccroHansHow HanpaBneHHOCTbIO HanpaBneHHOCTbIO
HanpaBneHHOCTb AeATenbHOCTH npodeccroHanbHoM npodeccroHansHon
10 AesiTenbHOCTH AesiTenbHOCTH
npodpeccroHansH
OW [eSATEeNbHOCTH
Hanuyve HaBblkoB BrnageeT parmeHTapHoe BnageHve He MomnHoe BnageHne cchopMupoBaHHoe, HO C cchopmMupoBaHHoe B
(BnageHue onbITOM) | HaBblkamu HaBblKamy 1 CMNOCOBHOCTLIO | HaBbIKamu 1 HeKkoTopbIMU Npobenamu, noriHom obbeme
MCMOrb30BaHNS MCMNOb30BaHNSA OCHOBHbIX CMocoBHOCTbIO BrnageHusi HaBblkaMu 1 BrnageHne HaBblkaMu n
OCHOBHbIX 3aKOHOB 1cnonb3oBaHus cnocobHOCTbIO cnocobHOCTbIO
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3aKOHOB
€ecTecTBEHHOHay4
HbIX AUCLUUMNIVH
Ans pelleHus
CTaHOapTHbIX
3ajay B
COOTBETCTBUU C
HanpaBneHHOCTb
10
npodeccrnoHanbH
Ol OeATeENbHOCTN

€CTEeCTBEHHOHAaYYHbIX
OVCLUMMNMH ANS peLleHns
CTaHAapTHbIX 3agay B
COOTBETCTBUN C
HanpaBfieHHOCTbIO
npodeccuoHanbHom
nesiTenbHOCTN

OCHOBHbIX 3aKOHOB
€CTECTBEHHOHAYYHbIX
AVCLUMNNWH Ans
peLueHns CTaHAapTHbIX
3ajayv B COOTBETCTBUN C
HanpaBneHHOCTbIO
npodeccnoHanbHom
nesaTenbHOCTU

MNCNonb30BaHNA OCHOBHbIX
3aKOHOB
€eCTecTBEHHOHay4HbIX
aoncuuninH ana peweHunsa
CTaHOapTHbIX 3a4ad B
COOTBETCTBUU C
HanpasJieHHOCTbIO
npodeccuroHanbHom
AesTensHOCTH

MNCNoNb30BaHNA OCHOBHbIX
3aKOHOB
€eCTecTBEHHOHaYy4HbIX
ancuuninH ana peweHusa
CTaHOAapTHbIX 3a4ad B
COOTBETCTBUU C
HanpasJieHHOCTbIO
npodeccroHanbHom
AesiTensHOCTU

OrK-1

N0-20nk1

MonHoTa 3HaHun

3HaeT OCHOBHbIE

3HaeT chparMeHTapHo

3HaeT TOJ1IbKO CaMble

3HaeT NpakTn4eckn ece

3HaeT BC€ OCHOBHbIE

mMaTtemaTuyeckme | OCHOBHble MaTemaTUyeckme | OCHOBHble OCHOBHblE mMatemaTuyeckme MetToapl
meToAbl And MeToAbl ANnA peLleHus mMaremaTnyeckme mMaTtemaTuyeckve MeToabl | Ans pelueHuns
peLueHns CTaHAapTHbIX 3a4ay B MeTOoAbl ANS pelleHns | ANna peLlleHus CTaHAapTHbIX 3a4ay B
CTaHAAPTHbIX COOTBETCTBUM C CTaHAapTHbIX 3afady B CTaHOapTHbIX 3afay B COOTBETCTBUM C
3ajay B HanpasneHnem COOTBETCTBUM C COOTBETCTBUM C HanpasneHnem
COOTBETCTBUU C npodeccroHansHon HanpasreHvem HanpasneHnem npodpeccroHansHon
HanpasneHvem aesiTenbHOCTU npodeccroHanbHomn npodeccroHanbHoM AeATenbHOCTU
npodeccroHarnbH AesATenbHOCTU AeATenbHOCTU
OVl AesiTenbHOCTM

Hanuune ymexui ymeet He yMeeT MCrnonb30BaTh yMeeT UCMonbL30BaThb yMeeT UCMonb30BaThb B MOMHON Mepe ymeeT
ucnonb3osaTb maTemaTtuyeckne MeToabl TOMbKO HEKOTOpble TOSbKO OCHOBHbIE ucnonb3oBaTtb
matemaTuyeckue | AN pelleHWst CTaHAapTHbIX | MateMatuyeckue maTemaTtuyeckne MetTodbl | mMatemaTuyeckme meTogbl
meToAbl Ans 3ajayv B COOTBETCTBUM C MeToAdbl AN PeleHns | AN pelueHus Ans pelueHns
peLueHns HanpaBneHnem CTaHAapTHbIX 3a4ay B CTaHAapTHbIX 3a4ay B CTaHAapTHbIX 3a4ay B
cTaHAapTHbIX npodeccroHansHon COOTBETCTBUU C COOTBETCTBUU C COOTBETCTBUU C
3ajay B AeaTenbHoCTn HanpasneHuem HanpasneHnem HanpasneHnem
COOTBETCTBUM C npodeccuroHanbHon npodeccuroHanbHom npodeccuroHanbHom
HanpasreHvem AesTensHOCTH AesTenbHOCTH AesTenbHOCTH
npodeccnoHanbH
OVl AesATenbHOCTM

Hanunyve HaBbIkoB BrnageeT He BnageeT cnocobHOCTbIo BrafeeT CNocobHOCTbIO | BrafeeT CrocoBHOCTLIO yBepeHHo Bnageet

(BnageHue onbIToM) | CNOCOBHOCTLIO ncnonb3oBaTh ncrornb3oBaTh MCrnornb30BaTh camMble CMocoBHOCTbIO
ucnonb3oBaTb maTemaTtuyeckne MetToabl HekoTopble OCHOBHblE ncnonb3oBaTh BCe
matemaTtuyeckue | AN pelleHust CTaHAapTHbIX | MateMatuyeckue matemaTnyeckne MetTofbl | OCHOBHbIE
meToAbl And 3ajay B COOTBETCTBUM C MeToAbl AN PeleHns | AN pelueHust mMaremaTtuyeckme Metoapl
peLueHus HanpasneHnem CTaHAapTHbIX 3a4ay B CTaHAapTHbIX 3a4ay B AN pelueHus
cTaHAapTHbIX npodeccroHansHon COOTBETCTBUU C COOTBETCTBUU C CTaHAapTHbIX 3a4ay B
3ajay B [eaTenbHoCcTn HanpasneHuem HanpasrneHnem COOTBETCTBUM C
COOTBETCTBUU C npodpeccroHanbHo npodpeccroHansHom HanpasreHnem
HanpasreHvem AesiTensHOCTH AesiTenbHOCTH npodpeccroHansHown
npodpeccroHansH [eATenbHOCTH

O AesaTenbHOCTU

Onpoc,
KOHCMEKT,
KOHTpOrbHas
pab6oTa,
TMNOBOM
pacyer, TecT,
TeopeTuyeckue
W npakTuyeckune
BOMpPOCHI
3K3aMeHaLMOHH
oro 6uneta




2.3 OnucaHue nokasaTenemn, KpMTepmeB 1 LLKan OLeHMBaHUA M 3TanoB (POPMMPOBaAHUSA KOMNETEHL UM B paMKax AUCLUNIIVHbI

YPOBHN CHOPMUPOBAHHOCTN KOMMETEHLMIN

KOMMNEeTeHUuA He

MUHUMaIbHbIN cpeaHun BbICOKWN
ccpopmmpoBaHa
OueHkn chopMMPOBaHHOCTU KOMMETEHLU
He 3auTeHo 3ayTeHo

Xapaktepuctuka chopMUPOBAHHOCTY KOMMNETEHLIMN

KomneTteHunsa B nonHomn

1. C(bOpMVIpOBaHHOCTb KOMNEeTeHUNN COOTBETCTBYET MUHUMATIbHbIM

Whpekc n Ko MNokasatens Mepe He cpopmmupoBaHa. | TpeGoBaHUsIM. VIMEIOLLMXCS 3HAHMWIA, YMEHWIA, HABLIKOB B LIENOM ®opMbl 1 cpepcTaa
Ha3BaRMG uHavMKaTopa WHaunkaTtopbl oLeHnBaHNs — MMeroLLmxcs 3HaHNiA, [OCTaTOYHO AT PELLEHUs NPaKTUYECKMX (MPOdeCccoHarnbHbIX) KoHTponA
KOMMETEHLIAN DOCTUXKEHWIA KoMneTeHuun 3HaHUsI, YMEHUS, YMEHUI 1 HABBIKOB 3apau. (bOpMVIpOBaHIfﬂ
KOMMNEeTeHLmn HaBbIkW (BNafieHns)) | wenocrarouHo ans 2. CchopMUPOBAHHOCTL KOMMETEHLIMW B LIEMOM COOTBETCTBYET KOMMNEeTeHLmn
peLleHns NpakTUYeCcKnX TpeboBaHuaM. metoLwmxcs 3HaHWA, yMEHWUI, HAaBbLIKOB 1 MOTVUBaLK
(npodeccunoHanbHbIX) B LieNloM JOCTaTO4HO A8 PeLUeHNs CTaHAapTHBIX NPaKTUYecKuX
3afgad (npodpeccunoHanbHbIX) 3agav.
3. CchopMUpoOBaHHOCTL KOMMETEHLMM MOSTHOCTLIO COOTBETCTBYET
TpeboBaHUAM. MIMetoLwmxcs 3HaHWA, yMEHUI, HaBbIKOB 1 MOTVBaLK
B MOMHON Mepe JOCTaTOYHO ANS PELUEHNs CIOXHbIX NMPaKTUYEeCKNX
(npodpeccunoHanbHbIX) 3agaq.
Kputepumn oueHnsanus
[MonHoTa 3HaHUM | 3HaeT Kak dparmMeHTapHble 3HaHWA 1. He NOrHbIe 3HAHUSI OCHOBHbIX 3aKOHOB €CTECTBEHHOHAYYHbIX
ncnonb3oBaTtb OCHOBHbIX 3aKOHOB AVCUMMNVH ANS pelleHns cTaHAapTHbIX 3a4ay B COOTBETCTBUM C
OCHOBHbI€ 3aKOHbI €CTeCTBEHHOHay4HbIX HanpaBreHHOCTLI0 NPOdECCMOHANBbHOM AeATENBHOCTY
€CTECTBEHHOHAYYHbIX | AUCLUUMNWH AN pelieHns | 2. chopMMpOBaHHbIE, HO C HEKOTOPbIMK Npobenamun 3HaHus
AVCUMNAWH Ans CcTaHAapTHbIX 3a4ay B OCHOBHbIX 3aKOHOB €CTECTBEHHOHAYYHbIX AUCLMMNNH ANS peLleHns
peLueHus COOTBETCTBUN C CTaHAapTHbIX 3a4ay B COOTBETCTBUM C HAMNpaBfeHHOCTLIO
NA-1onka CTaHOapTHbIX 3agay HarnpasfeHHOCTbIO npodeccroHanbHON AeSTENbHOCTH
B COOTBETCTBUM C npodeccroHansHon 3. chopmmpoBaHHble B NONTHOM 06beMe 3HaHWSi OCHOBHbIX 3aKOHOB
HanpaBneHHOCTbIO AesATenbHOCTU €CTeCTBEHHOHAaYYHbIX AUCLIMNIMH AN peLueHns CTaHaapTHbIX 3agad
npodeccroHansHon B COOTBETCTBMW C HAaNpaBIiEHHOCTbLIO NPOdECCMOHANLHOWM
[esTenbHOCTU AesaTenbHoOCTU Onpoc, KoHCNeKT,
Hanuuve yMeeT ucnonb3oBatb | dparMeHTapHoe ymeHne | 1. He NOMHble yMEHWUs UCMOMb30BaTh OCHOBHbIE 3aKOHbI KOHTpOnbHasa paboTa,
yMeHun OCHOBHbI€ 3aKOHbI MCMNONb30BaTbh OCHOBHbIE | €CTECTBEHHOHAYYHbIX AUCLIMMIUH ANS PeLLeHUst CTaHAapTHbIX 3adad TUMNOBOW pacyeT, TecT
€CTeCTBEHHOHaY4HbIX | 3aKOHbI B COOTBETCTBMM C HanpaBneHHOCTbI0 NPodeccnoHansHom
AVCUMNAWH Ans €CTeCTBEHHOHay4HbIX AesTensHOCTH
OrK-1 pelueHuns OVCLUMMNWH ANs pewenns | 2 chopMmMpoBaHHbIE, HO C HEKOTOpbIMU Npobenamm ymeHus
CTaHAapTHbIX 3afay | CTaHdapTHbIX 3a4ad B MCcnonb30BaTh OCHOBHbIE 3aKOHbl €CTECTBEHHOHAYYHbIX ANCLMMIINH
B COOTBETCTBUM C COOTBETCTBUN C ANSA pelleHns CTaHAapTHbIX 33434 B COOTBETCTBUM C
HanpaBreHHOCTLIO HanpaBreHHOCTLIO HanpaBreHHOCTbI0 NPOECCHOHANBbHON AeATENLHOCTY
npodgeccnoHanbHoOn npodgeccnoHanbHoOn 3. cchopMUpoBaHHbIE B MONTHOM OGbEME YMEHUSI UCMONb30BaTh
[esTenbHOCTU [esTenbHOCTU OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX AVCLMMNIVH ANS PeLleHns
CTaHAapTHbIX 3afay B COOTBETCTBMM C HaMPaBNeHHOCTbIO
npodpeccroHanbHoM AeATenbHOCTH
Hanunuve BnafeeT HaBblkamu parmeHTapHoe 1. He NonHoe BNajeHve HaBblkamy 1 CNOCOBHOCTLIO NCMONb30BaHMS
HaBbIKOB MNCMNONb30BaHWA BNafeHue HaBblkaMu n OCHOBHbIX 32KOHOB €CTECTBEHHOHaY4YHbIX AUCLUMMNIVH ANS peLleHns
(Bnapexue OCHOBHbIX 3aKOHOB CnocobHOCTbIO CcTaHAapTHbIX 3a4ay B COOTBETCTBUM C HAMNpaBreHHOCTLIO
OMnbITOM) eCTeCTBEHHOHay4HbIX | MCMONb30BaHUA npodpeccroHanbHoN AeATeNbHOCTH
OVCLUMMNWH Ans OCHOBHbIX 32KOHOB 2. cchopMmnpoBaHHOE, HO C HEKOTOPbIMK Npobenamn BnageHust
peLueHus €eCTeCTBeHHOHay4HbIX HaBbIKamy 1 CMIOCOBHOCTBLIO UCMOMb30BaHNS OCHOBHbIX 3aKOHOB

CTaHOapTHbIX 3agad
B COOTBETCTBUU C

ancunnnuH ana peweHuna
CTaHOapPTHbIX 3a4ay B

€CTeCTBEHHOHaY4HbIX AUCUMNNUH ONA pelleHna CTaHOapTHbIX 3adad

B COOTBETCTBMW C HAaNpaBIIEHHOCTbIO NPOECCHMOHAIBHOW
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HanpaBneHHOCTbIO
npodeccnoHanbHoOn
AesATenbHOCTH

COOTBETCTBUM C
HanpaBneHHOCTbIO
npodeccuoHanbHom
nesiTenbHOCTN

AesiTenbHOCTH

3. cchopmmpoBaHHoe B NofHOM o6bemMe BnageHne HaBblkaMu 1
CNOCOBHOCTLIO MCMOMb30BaHNA OCHOBHbLIX 3aKOHOB
€CTeCTBEHHOHAYYHbIX ANCLIMMIUH AN pelleHus CTaHaapTHbIX 3adad
B COOTBETCTBMW C HAaNpaBreHHOCTbIO NPOdECCMOHANLHOWM
AesTenbHOCTH

OriK-1

NO-20mk-1

[NonHoTa 3HaHui

3HaeT OCHOBHbIE
matemartuyeckune
MeToabl Ans
pelueHus
cTaHdapTHbIX 3adad
B COOTBETCTBUM C

3HaeT parMeHTapHO
OCHOBHblE
matemaTtuyeckue
MeToabl AnAa pelleHuna
cTaH4apTHbIX 3a4ay B
COOTBETCTBUU C

1. 3HAeT TONbKO CaMble OCHOBHblE MaTemaTuyeckve Mmetodbl Ans
peweHna ctTaHaapTHbIX 3agay B COOTBETCTBUM C HanpaBJieHNEM
npodeccnoHanbHON AeATEeNbHOCTH

3. 3HaeT NpakTn4eckn BCe OCHOBHblE MateMmaTnyeckne mMetoabl Ana
pelweHna ctTaHaapTHbIX 3agay B COOTBETCTBUM C HanpaBJieHMeM
npodeccnoHanbHON AeATENbLHOCTH

HarnpasrieHem HanpasrieHem 3. 3HaeT Bce OCHOBHble MaTemaTuieckve MeToabl Ans pelleHus
npodeccnoHanbHoOn npodeccnoHanbHoOn CTaHOapTHbIX 3aa4 B COOTBETCTBUM C HaNpaBieHneM
aeatensHocTn aeatensHocTn npodeccroHanbHoON AesTENbHOCTH
Hanuuune yMEEeT UCMOoNb30BaTh | He YMeeT MCNonb30BaTh 1. ymMeeT ncnonb3oBaTtb TONIbKO HEKOTOPbIE MaTeMaTnyeckne MeToabl
YMeHuI MatemaTtuyeckue MatemaTtuyeckue ONs pelleHns cTaHaapTHbIX 3a4ay B COOTBETCTBUM C HanpaBneHneM
MeToabl Ans MeTodbl AN peLleHus npodeccroHanbHoN AesTENbHOCTH
pelueHus CTaHOapTHbIX 3a4ad B 2. yMeeT MUCNomnb30BaTh TOMbKO OCHOBHbIE MaTeMaTU4Yeckme MeToabl
CTaHAapTHbIX 3aday COOTBETCTBUM C ONs pelleHns cTaHaapTHbIX 3a4ay B COOTBETCTBUM C HanpaBneHneM
B COOTBETCTBUN C HanpaBrneHneM npodeccroHanbHoN AesTENbHOCTH
HanpasreHnem npodeccnoHanbHoOn 3. B NOMHOM Mepe yMeeT NCNofb30BaTb MatemMmaTtuieckme Metoapl
npodeccroHansHowm neaTenbHocTn ONs pelleHns cTaHaapTHbIX 3a4ay B COOTBETCTBUM C HanpaBneHneM
aeaTenbHocTn npodeccroHanbHON AesTENbHOCTH
Hanuuune Brageet He Bnageet 1. BNnageeT cnocobHOCTLI0 NCMOMb30BaTb HEKOTOPbIE
HaBbIKOB CMoCcoBHOCTbLIO CMocoBHOCTbLIO mMaTtemaTuyeckve MeToabl Ansi peLleHusl cTaH4apTHbIX 3agad B
(BnapeHuve ncnonb3oBaTb 1cnonb3oBaTb COOTBETCTBMU C HanpaBreHneM nNpodeccoHanbHON AeATeNbHOCTN
OnbITOM) MaTemartuyeckme MaTemartuyeckme 2. BNageeT CnoCOOHOCTbLIO MCMOMb30BaTh CaMble OCHOBHbIE
MeToabl Ans MeTodbl AN peLleHus MaTemaTuyeckve MeToabl Ansi peLleHusl cTaH4apTHbIX 3agad B
peLleHus CTaHAapTHbIX 3aJay B COOTBETCTBMU C HanpaBreHneM nNpodeCccUoHanbHON AeATENbHOCTN

CTaHAapTHbIX 3ada4
B COOTBETCTBUM C
HanpaBneHnem
npodeccnoHanbHon
[esiTeNbHOCTU

COOTBETCTBUM C
HanpaBsneHnem
npogeccnoHanbHoOn
[eaTenbHocTn

3. YBEpPeHHO BrageeT CrMocoBHOCTLIO NCMONb30BaTb BCE OCHOBHbIE
MateMmaTnvyeckne mMetoabl AnA peleHnAa CTaH4apTHbIX 3a4ad B
COOTBETCTBMN C HanpaBneHnem npocpeccmoriaanon neATesibHoOCTn

Onpoc, KOHCNEeKT,
KOHTpOnbHas paboTa,
TWMNOBOW pacyeT, TecT




2.4 Ilornyeckue u cogepxaTtenbHble B3aUMOCBA3N QUCLUMIIVUHDBI C
ApYyrMmMu aucuunivHamMm v npaktukamm B coctase OO

OvcumnniuHbl, NPakTUKK*, Ha KoTopble onupaeTcs
coaep)aHve AaHHOW AUCLMMNVHBI

MepeyeHb TpeboBaHWi,
ChOPMUPOBAHHbIX B XOA€ U3yYeHUs

VHOekc n HanveHoBaHne
OUCLMNNWH, NPaKTUK, Ans
KOTOPbIX coAepkaHue

MHOeKe n HaumeHoBaHue
OVCLMMNWH, NPaKTUK, ¢
KOTOpbIMW AaHHasA

MHpekc un npeawecTs nx N ucumnnuHa oceansaeTcs
Hamme;fogaHme (B Mo‘,)qeaibﬁgngiamm AGHHON AUCLIAMNAHE : n:panneano B XoAe
BbICTYNaeT OCHOBOW
NOHUMAaTb», KYMETb Aenatby, 0HOro cemecTpa
«BNafeTb HaBbIKaMM)
YmeTb: pabotatb €  y4ebHbIM
MaTemMaThyYEeCKUM TEKCTOM
(aHanusnposars, n3BnekaTb
HeobXxoaMMy MHAOPMaLMIO), TOYHO
W rPaMOTHO BbIpaXaTb CBOW MbICIU C
npuMeHeHnem mMaTtemaTn4eckomn
TepMunHonorum " CHMMBOJMKMW,
npoBoAnTb Knaccudmkaumm,
nornyeckme obocHoBaHus,
AokasaTenbCcTBa MaTemMaTU4ecKnX
YTBEPXAEHWI; noHMMaTh: o
mMaTemMaTvke Kak O MeTode Mo3HaHuA
AENCTBMTENbHOCTN,  NO3BOMSAOLEM
onucblBaTb W WM3y4yaTb pearnbHble
npoLecchl N SBNEHNS;
BrnageTb: HaBblkamu YCTHbIX,
NMUCbMEHHBIX, WHCTPYMEHTanbHbIX
BbIYMCMEHWI; CUMBOMbHBIM  A3bIKOM
anrebpbl, Npuémamn  BbIMNONHEHNS
TOXAECTBEHHbIX npeobpasoBaHuii
MaTemaTuka. BbIP@XEHWIN, pPEeLUeHNss ypaBHEHWN,
Anrebpa. CUCTEM YpaBHEHUN, HEPABEHCTB U B51.0.01 UcTopus
FeomeTpusa CUCTEM HEPABEHCTB; 51.0.02 MHoCcTpaHHbIN
(WKoMbHBIN KypC) | ymeTb: MoaenupoBaTb peanbHble | B51.0.10 dusuka A3bIK
cuTyaumm  Ha  a3bike  anrebpsl, | 651.0.16 B1.0.05 KynbTypa peun u
uccrefosatb NOCTPOEHHbIE MoJenu ¢ | MaTtepuanoBegeHue n | Aenosoro obLeHns
ucnonb3oBaHWeM annapata anrebpsbl, | TexHonorus B51.0.08 Xumus
WHTEpnpeTMpoBaTb NOMYYEHHBIN | KOHCTPYKLUMOHHbIX B51.0.11 NHdDopmaLmOHHbIe
pesynbTaT; n3Bnekatb MHopmaumio, | MaTepuanos TEXHONOrMu
npeacTaBrneHHyo B Tabnuuax, Ha | B1.0.24 KomnbtotepHoe | B1.0.13 HauepTtartenbHas
Avarpammax, rpacmkax; NpoeKTupoBaHne reoMeTpus U WHXeHepHas
yMeHue NPUMEHATL n3y4veHHole | 51.0.26 MexaHuka rpacuka
NoHATUA, pesynbTaTtbl, MeToabl Ana | 51.0.26.03 B51.0.21 OcHoBbI
peweHns  3agad  npaktudeckoro | ConpoTuBneHue npoussoAcTBa  NPoAyKUMK
Xapaktepa W 3aja¥y W3 CMEXHbIX | maTepuanos pacTeHneBoACTBa

OUCUMNMMH C MCMONb30BaHMEM npwu
HeobxoanmocTu CMpPaBOYHbIX
MaTepunaros, KoMMbtoTepa,
Nnosib30BaTbCA OLEHKOW W MPUKUAKOMN
Npyv NpakTUYECKMX pacyéTax;

BNafeTb CUCTEMOW DYHKLMOHAMNbHbLIX
NMOHATUI, rEOMETPUYECKUM SI3bIKOM;

dusuka
(LWKOMbHBIN KypC)

ymMeTb: Ucnonb3oBaTb ero  Ans
onucaHus nNpeamMeToB OKpyXatollero
Mu1pa;

3HaThb:

- CMbICIN NOHATUW;

- CMbICIT ON3NYECKMX BENUNYUH;

- CMbICN PU3NYECKMX 3aKOHOB.
YMeTb:

- onuceiBaTb 7 06BbACHATL

dusnyeckne €BMEeHUss U CBOWCTBA
Ten;

- oTnn4YaTtb MnoTesbl
TEopUn;

- [genatb BblIBOAbI  Ha
3KCMEepPUMEHTarbHbIX OaHHbIX;
- NPMBOAUTL NMPUMEPbI MPaKTUYECKOTO
MCMNONb30BaHNsA (PU3NYECKUX 3HAHUN;

OT Hay4HbIX

OCHOBE

b1.0.26.01 TeopeTtnyeckas
MexaHuka




- BOCMpPUHMMAaTb W Ha OCHOBE
MOMyYeHHbIX 3HaHWI
CaMOoCTOATENBHO oLeHunBaTb
WHopMauuto,  copepxallylocs B
coobuweHnax  CMW, UHTepHeTe,
Hay4YHO-NONYNAPHbIX CTaTbAX.

Bnagetsb:

- OCHOBaMu obecneyeHus
©e30MacHOCTU XU3HeOeATeNbLHOCTU B
npotecce NCMonb30BaHWs

TPaHCMOPTHLIX CPEeAcTB, GbITOBbLIX
3nekTponpubopoB, cpeacTs paano- u
TenekoMMYHUKaLMOHHOW CBSI3K;

- OUEHKaMW BIUSIHUS HA OpPraHu3m
yenoeseka U [Apyrue  OpraHU3Mbl
3arpsi3HeHUs OkpyxatoLen cpefpi

* - ANA HEKOTOPbIX ANCUUNAWH NepBOro roga O6y‘-|eHVIF| uenecoo6pa3Ho YKa3aTb Ha B3aUMOCBA3b C I'Ipe,ElLIJeCTByI'OLLl,el;I NoAroToBKOM
06yqarou.w|xc;| B CTapLlew wkone

2.5 ®opmMbl MeTOANYECKNX B3aUMOCBA3eN QUCLUNIIUHBI C APYTMMU AUCLUNIIMHAMK U
npakTukamu B coctaBe OIMOI

B pamkax meToguyeckor paboTbl NpUMeHsItoTCS criegyowme hopmbl METOANYECKUX B3aNMOCBA3EN:

— YYET coaepxaHusi NpedwecTBYHOLWNX OUCUMNIIMH npu dopMupoBaHuM pabodert nporpammbl
nocnenyowen QUCUMNImvHbI,

— cornacoBaHue pabo4er nporpammbl NPeaLWEecTBYOLWEN OUCLMNITMHBbI BEAYLLMM NpenogaBaTenem
nocnenyowen QUCLUNNImHbI;

— COBMeCTHOe obcyxaeHve Beaywmmu npenogasaTensiMyv MNpeaLllecTByolen 1M nocnegylowen
ONCUMNIINMH pe3ynbTaToB BXOAHOrO TECTMPOBaHMS MO nocneaywen gUCcUmnivHe;

— y4yacTve Befyllero npenogaeaTtensi nocrneayoLllen AMCUMNINHBLI B Npoueaype npuéma ak3ameHa
no npeabiayLien.

2.6 CoumanbHoO-BOCNUTaTENbHbIA KOMNOHEHT ANCLMUNIIUHBI

B ycnoBusx cosgaHHOW BY30OM COLMOKYNbTYPHOW cpefbl B pesynbTare U3ydeHus AUCUUNIUHBIL
hopMMpYHOTCA MUPOBO33PEHME U LEHHOCTHblE OPUMEHTAUMM ODY4YaloWMXCH; WUHTENNEKTyanbHble YMEHWs,
Hay4yHOE MbILUSIEHNE; CNOCOBHOCTb MCMOMNBb30BaTh NOJTYYEHHbIE paHee 3HaHWS, YMEHWs!, HaBblkW, pa3BUTME
TBOPYECKUX Ha4var.

BocnutateneHble 3agadn peanuayroTca B npoLecce obleHnsa npenogasaTens ¢ obyyamowmmmucs, B
NCNONb30BaHUN aKTUBHbIX METOAOB 00y4eHus, NobyxaarLmx obyyaoLwmxca NposBmTb cebs B COBMECTHOM
OEATEeNbHOCTU, MPUHATH OLEHoYHOoe pelweHne. KonnekTuBHble BuAbl OEATENbHOCTU  CNOCOOCTBYHOT
NpnoOpeTEeHN0 HaBLIKOB pPaboTbl B KOMMEKTUBE, YMEHUSA ynpaBneHust Konnektueom. CamocTtosTenbHas
pabota cnocobcTByeT BbIpaboTKe Yy OOy4alwLMXCss CNoCOOHOCTU MNPUHMMAaTb PELUEHME W HaBbIKOB
CaMOKOHTPOSIS.

Yepes ces3b ¢ HUPC, ocywectBnsiemolii BO BHeydeOHOe BpeMsi, COLManbHO-BOCIUTATENbHBIN
KOMMOHEHT OPMEHTMPOBAH Ha:

1) apanTauuto W BCcTpavBaHuMe oOOyvalwmuxca B OOLECTBEHHY >xu3Hb BY3a, ykpenneHue
MEXITMYHOCTHbIX CBSI3EN 1 YBEPEHHOCTW B NPaBUibHOCTW BbIGpaHHOM npodeccuy;

2) npoBefeHMe CUCTEMATUYECKOW U  LeneHanpaBrieHHONn nNpodOpUEHTaUMOHHONW paboThl,
dopMMpoBaHME TBOPYECKOrO, CO3HATENbHOIO OTHOLUEHUST K TPYAY;

3) hopMmpoBaHne OBLLEKYNBTYPHBLIX KOMMETEHLUWNNA, YKPENSEHNE NNUYHBIX U TPYNNOBbIX LIEHHOCTEWN,
00LLEeCTBEHHbIX LIEHHOCTEN, LLEHHOCTUN HEMpepbIBHOrO 06pa3oBaHuns;

4) rpaxkgaHCcKo-npaBoOBOE BOCMUTAHUE JINYHOCTMU;

5) naTpuoTuyeckoe BocnuTaHWe oby4varowmxcs, GopMupoBaHMe MOLENU NPOdECCUOHANBbHOM
3TUKN, KYNbTYpbl SKOHOMWUYECKOTO MbILLIEHUS], AENOBOro 00LLEeHMS.

ObbeanHeHne anemMeHTOB 0Opa3oBaTenbHOW M BOCMUTATENbHOW COCTaBMSAOLWEN AUCLUUNMUHDI
crnocobcTByeT hOPMUPOBAHMIO OBLLEKYNBTYPHbLIX KOMNETEHLUNIA BbIMYCKHUKOB, KOMMETEHLUUN couunanbHOoro
B3aMMOJENCTBMUS, CaMOOpraHn3aunm 1 camoynpasneHusi, CACTEMHO-AEATENbLHOCTHOrO Xapakrepa, co3gaet
yCrnosus, Heo6XoaNMble AN BCECTOPOHHEro pas3BUTUSA NINYHOCTMU.




3. CTPYKTYPA U TPYAOEMKOCTb YYEBEHOU AUCLUMNUHBI

OucumnnuHa nayyaetca B 1-3 cemecTtpax 1-2 Kypcax.

MpopomkntensHocTb cemecTpoB 18 4/6 Hemenb 1 cemectp, 19 1/6 Hepenb 2 cemecTp, 15 4/6

Hegenb 3 CceMecCTp.

TpynoemkocTb, HYac
ceMmecTp, kypc*
Bua yyebHow paboTbl oyHas /
3a04Hada popma
0YHO-3a04Has opma
1cem. | 2cem. | 3 cem. 1 kypc 2 kypc
1. AyauTopHble 3aHATUSA, BCEro 48 48 52 22 6
- NeKunn 18 18 18 8
- NpaKkTUYeckue 3aHATMSA (BKNOYas ceMmmnHaphbl) 30 30 34 14 6
- nabopaTopHble paboTbl
2. BHeayanTopHas akageMuyeckas paborta obyvarowmxcs 96 96 56 289 129
2.1 ®PukcMpoBaHHble BUAbl BHEAyAUTOPHbIX
caMocTosiTelibHbIX paboT:
BeinonHeHne 1 coava/3awmta MHAnBUAYanbHOro/rpynnoBoro
3agaHus B Buge**
- TUNOBOroO pacyeTa 32 32 20
- KOHTPOMbHON paboThI 72 36
2.2 CamocTosiTenlbHOEe u3y4eHne TeM/BonpocoB NporpamMmmbl 30 30 18 142 71
2.3 CamonogrotoBka K ayauTOPHbLIM 3aHATUAM 30 30 16 40 20
2.4 CamonoaroToBKa K y4acTUIO U y4acTUe B KOHTPOJIbHO-
OLIEHOYHbIX MEPONPUATUAX, MPOBOAMMbIX B paMKax TEKYLLErO 4 4 2 4 2
KOHTPONSA OCBOEHWS AUCLIMNIVHBI (38 UCK/THYEHUEM YyYMEHHBIX 8
nn. 2.1-2.2):
3. NMonyyeHune 3a4éTa NO UTOramMm OCBOEHUSI AUCLMUMNIIUHBI + + + 8
4. NogroTtoBKa U caava 3Kk3amMeHa No MToram ocBoeHust 36 9
AUCLUNIUHBI
Yachbl 144 144 144 288 144
OBLLUASA TpyaoeMKoCTb AUCLUNIUHDI: 3aueTHLIE eAVANLE! 2 2 7 8 2
lpumeyaHue:
* — cemecmp — oNsA O4HOW U OYHO-3a04HON POPMbI OOYYEHUS, KypC — AN 3a04HON POpMbl 00yYeHUs;
** — KP/KI, pecbepatalacce/npeseHTaumm, KOHTPONbHON paboTbl (4N obyyatoLwmxcst 3a04HoM hopMbl 06y4eHNs),
pacyeTHo-rpagmnyeckoi (pacyeTHO-aHanUTU4eckon) paboTel 1 ap.;
4. COOEPXAHUE U CTPYKTYPA ANCLUMJINHDbI
4.1 YKpynHeHHas coaepxarefibHas CTPYKTypa AUCLUNIIUHbI U
obuan cxema ee peanusauum B y4e6HOM npouecce
TpynoemKoCTb pasgena u ee pacnpeaeneHume
no Bmaam y4yebHon paboTbl, Yac. z c 3c
AypouTtopHasi paboTa BAPC o & < Iag
3aHATUS © 23 T 58
o el 8 F S| T 2o
Homep n HanmeHoBaHue ® 3 < m eF > [
O ~ = I [ORN] =
pasgena AMCLUMIMHBIL. = o < SE ] o I _|E5 5 o z 3
YKpynHeHHble TeMbl pasgena =) e 5 8 o g et 0 & § > g o s ac
8 3 2 | 78| F 8 18s|aegdhkl 2akE
5 | & |2 &8 | = |$B|858° 2§53
0 ) Qe € a Za8s
18 ¢ s |z | 288
cC e e S 8
1 2 3 5 6 7 8 9 10
OyHasi/o4Ho-3a04Has hopma 06y4eHus
1 cemecTp
AnemeHmMbI nuHeliHOU anzebpbi. Onpoc,
1 1.1 Mampuyp! u delicmsusi Had HUMU. 8 3 1 2 x 5 6 camocT OnK-1
1.2 Onpedenumernu. 8 3 1 2 X 5 osATenb
1.3 Cucmembi nUHelUHbIX ypasHeHUU. 10 6 2 4 x 4 Has
AnemMeHmMbI 8eKMOpPHoLU anzebpsbl. pa6ora, OlnK-1
2 2.1 Bekmopbl. OCHOBHbIE MOHSIMUS. 6 Tect
CkanspHoe rpousgedeHue 8eKmopos U e2o 8 4 2 2 x 4
MPUIOXEHUS.
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2.2 BekmopHoe npousgedeHue 8eKmopos u
€20 MPUIIOXEHUS.

2.3 CmewaHHoe npoussedeHue 8eKmopos u
€20 MPUNIOXEHUS.

AHanumu4eckasi ceomMmempusi Ha
nJj1IocKocmu.

3.1 Memod koopduHam Ha naocKkocmu.

3.2 lpsimas Ha nnockocmu.

3.3 Kpusbie smopozo nopsidka.

N[N X

3.4 NpeobpaszosaHue cucmemnbl
KoopduHam.

P Wb~ X

R RN x

X

3.5 lNonspHas cucmema KoopOuHam.

o 01 (N[O

x

x

o b~ |MhO

AHanumu4eckasi 2ceomempusi 8
npocmpaHcmee.

4.1 Memod koopduHam npocmpaHcmee.

4.2 [Tnockocme.

4.3 lNpsimas e npocmpaHcmee.

4.4 lNpsimast u NIoCKoCcMb 8 MpocmpaHcmee.

4.5 NosepxHocmu 8mopo2o rnopsioka.

S ENIENIEN] IS

X | WW W~

A

X ININ[N]| X

X|X|X|X|xX

[N Eo o

KomnnekcHsbie 4ucna u delicmeusi
Had HuUMuU.

5.1 T[MpedcmasneHue KOMIIEKCHbIX YUCer.
Obniacmu Ha KoMrneKkcHoU niocKkocmu.

5.2 Onepayuu Had KOMMAEKCHbIMU Yuciamu.
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13.3 CniyyaliHble 8enuYUHbI 9 5 1 4 X 4
13.4 3akoHb! pacripedeneHus seposimHocmeu 7 3 1 2 x 4
Mamemamuy4eckasi cmamucmuka OrK-1
14.1 JuckpemHoe u uHmepeasbHoe 9 5 1 4 <
cmamucmu4eckoe pacripedernieHue
14.2 posepka cmamucmu4yeckux aunome3s 7 3 1 2 x 4
lMpomexyTouHasa aTTectaums 36 x x x x x x ak3ame
H
Bcero 3a Tpetun cemectp | 144 | 52 18 34 56 20 36
Wtoro no ancuunnuue | 432 | 152 58 94 244 | 80 36
3ao4Has cpopma o6y4eHus
1 Kypc
AneMeHTbl NIMHENHOMN anrebpsbl.
1.1 Mampuuyp! u delicmeusi Had HUMU. 10 2 1 1 x 8 6 OMK-1
1.2 Onpedenumenu. 10 2 1 1 x 8
1.3 Cucmembi nuHelHbIX ypasHeHUU. 8 x x x x 8
AnemeHMbI eKMOPHOU anz2ebpbl. OrkK-1
2.1 Bekmopbl. OCHOBHbIE MOHSIMUSI.
CkansipHoe rpousgedeHuUe 8EKIMopos8 U e20 10 x x x x 10
MpUoXeHus
2.2 BekmopHoe npoussedeHue 8eKmopos u 6
12 1 x 1 x 11
€20 IPUIOXEHUS.
2.3 CmewaHHoe npoussedeHue 8eKmopos u 12 1 < 1 < 11
€20 IPUIOXEHUS.
AHanumu4eckasi 2eomempusi Ha OriK-1
njockocmu.
3.1 Memod koopduHam Ha ninocKocmu. 10 x x x x 10
3.2 [psaimas Ha nnockocmu. 11 1 1 X X 10 8
3.3 Kpuebie smopozo nopsioka. 11 1 1 10
3.4 NpeobpasosaHue cucmemsl
6 X X X X 6
KoopduHam.
3.5 [onspHas cucmema KoopOuHam. 6 x x x x 6
AHanumudyeckasi ceomempusi 8 OlK-1
npocmpaHcmese.
4.1 Memod koopOuHam npocmpaHcmse. 8 X X X X 8
4.2 [nockocme. 10 x X X X 10 8 Onpoc,
4.3 Npsimasi 8 npocmpaHcmee. 10 x x x x 10 nposep
4.4 lNpsimast u NIOCKOCMb 8 MpocmpaHcmee. 12 2 X 2 X 10 Ka
KOHCMeK
4.5 NosepxHocmu 8mopo2o rnopsioka. 8 x x x x 8 T08
KomnnekcHbie yucna u delicmeusi ’ OriK-1
Tect
Had HUMU.
5.1 [IpedcmasneHue KOMIMIEKCHbIX HUCEs. -
- 10 x x x x 10
Ob6nacmu Ha KOMIeKCHOU riIocKocmu.
5.2 Onepayuu Ha0 KOMMIEKCHbIMU Yuciamu. 8 x x x x 8
BeedeHue e aHanus. OnkK-1
6.1 lNpeden gpyHKYUU. 10 X X X X 10 8
6.2 HenpepbisHocmb hyHKUUU. 10 X X X X 10
AudpepeHyuanbHoe ucqucneHue OrK-1
¢pyHKYuli 00HOU nepemMeHHOU.
7.1 NpoussodHas pyHKyuUU. 14 4 2 2 x 10 12
7.2 [JuppepeHyuan pyHKyuU. 8 X X X X 8
7.3 NpunoxeHusi npou3godOHoU. 10 2 X 2 X 8
AugppepernyuanbHoe ucqucneHue OlK-1
pYHKUUU HECKOJIbKUX MEePEeMEHHbIX.
8.1 YacmmHbie npou3eodHbie ®HIT. 8 x x x x 8 12
8.2 flucbgbepeHyuan OHI. 8 x x x x 8
8.3 lNpurnoxeHusi YacmHbIX MPOU3BOOHbIX 8 8
(D H n X X X X
WHmeepanbHoe uc4yucneHue ghyHKyuu OriK-1
00HOU nepemMeHHOL.
9.1 HeonpedenérHbil uHmeapar. 14 4 2 2 X 10 12
9.2 OnpedenéHHbil uHmezpari. 12 2 x 2 X 10
9.3 lMpurnoxeHus onpedenéHHo20 6
X X X X 6
UHmMezparna.
IMpomexyToyHas aTTecTaums 8 x X X x x x 3avet /
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3aver.
Bcero 3a 1 kypc | 288 22 14 258 | 72 8
2 Kypc
WHmeepanbHoe uc4yucneHue hyHKyul
| | HECKONIbKUX NePEMEHHbIX.
0 10.1 [eoliHol uHmeepar u e2o 12 N N N 12 OrK-1
MPUIOXEHUS].
10.2 TpolHol uHmezpas u e2o npusioxXeHusl. 12 x x x 12
HudpghepeHyuanbHbie ypasHeHuUs. OriK-1
1 11.1 JugbgbepeHyuarbHble ypasHeHUs 14 2 2 < 12
rep8oezo rnopsioka. 12
1
11.2 JugbgbepeHyuarbHble ypasHeHUs 12 < < < 12 Onpoc,
8mMopo20 nopsdka. nposep
1 Ps06b1. Ka OrnkK-1
> 12.1 Yucnosbie psdsbi. 14 2 2 X 12 12 | koHcnek
12.2 CmeneHHble psidbl U UX MPUITOXEHUS. 12 x x x 12 TOB,
Teopusi eeposimHocmel TecT OrkK-1
13.1 Knaccuyeckoe onpec?eneHue 11 1 1 < 10
1 | sepossmHocmu u e2o ceolicmea 12
3 | 13.2 OcHosHble meopemsbl 10 1 1 x 9
13.3 CnyyatiHble 8eU4UHbI 10 x x x 10
13.4 3akoHb! pacnipedeneHus sepossmHocmel 8 x x x 8
Mamemamuydeckasi cmamucmuka OlK-1
1 | 14.1 QuckpemHoe u uHmepearnsHoe
10 x x x 10
4 | cmamucmuyeckoe pacrnpedeneHue
14.2 posepka cmamucmuyeckux aurnomes 10 x x x 10
MpomexyToyHas aTTecTaums 9 x x x X x 3K3ame
H
Bcero 3a 2 kypc | 144 6 6 129 | 36 9
WToro no aucumnnuHe | 432 28 20 387 | 108 17
4.2 JleKUMOHHbIN KypC.
MpuMepHbIN TeMaTUYeCKUN NNaH YTeHUs1 NeKUUn no pasgenam GUCLUNIIVHDI
No TpynoemkocTb no
pasgeny, yac.
MNpumeHsemble
@ < ouHas /
= S Tema nekumn. OCHOBHbIE BOMPOCH! TEMbI VHTEPaKTUBHbIE
) = OYHO- 3a04Has
=4 2 dopmbl 06yyeHns
P ) 3a04Hasd dopma
a = dopma
1 2 3 4 5 6
1 cemecTp
Tema: QnemeHTbl NUHenHoN anrebpbl.
1 1. MaTtpuubl 1 4ENCTBUSA HAL HUMW.
1 2 2
2. OnpegenuTenmu.
2 3. CucTeMbl NMMHENHbBIX YPaBHEHW. 2
Tema: QnemeHTbl BEKTOPHON anrebpbl
3 1. Bektopbl. OcHOBHble NoHATUA. CkansapHoe 2
npou3BefeHne BEKTOPOB M Er0 NPUIOXKEHUs
2 4 2. BekTopHOE nponsBeaeHne BEKTOPOB 1 €ro
Jlekums-Busyanmsaums
NPUNOXEHWUS. 2
3. CmeluaHHOEe Npoun3Be[eHNe BEKTOPOB U €ro
NPUNOXEHWUS.
3 Tema: AHanuTuyeckasi reoMeTpusi Ha NI0CKOCTH
1. MeToa koopAaMHaT Ha NIOCKOCTH.
5 2. NpsamMas Ha NAOCKOCTM. 2 2
6 3. KpuBble BTOporo nopsgka. 1 Jlekuusa-susyanumsauns
4. MNMpeobpazoBaHne cUCTEMbI 1
KoopamHaT.
5. MNonsipHas cuctema KoopauHar.
Tema: AHanuTn4eckas reoMeTpusi B NpOCTPaHCTBE
4 7 1. MeToa KOOPAMHAT NPOCTPAHCTBE. 2 NeKuus-suayanmaaLus
2. lnockocTb.
8 3. Mpsamas B npocTpaHcTBe. 2

13




4. MNMpsAMas 1 NNocKoCTb B MPOCTPAHCTBE.
5. MNoBepxHOCTM BTOPOro nopsaka.
Tema: MNpegenel nocnegosatensHocTen. MNMpeaensl
yHKUNA
6
9 1. MHoxecTBa. lNocnegoBaTenbHOCTU. PyHKUMM 2
2. MNpegenbl yHKUMI
WT1oro 3a 1 cemecTp: 18 4
2 cemecTp
Tema: AnddepeHuymnansHoe ncuncrneHne QyHKUmMm
OAHON NepeMeHHON.
7 1 1. NpounssogHasa PyHKUMN. 2 2
2 2. QndbdepeHuman gyHKUnK. 2 Ilekuusa-susyanumsauns
3 3. MNpunoxxeHus Npon3BoL4HOMN. 2
Tema: AnddepeHuymnansHoe ncuncrneHne QyHKUmMm
HECKOMNMbKMUX NEPEMEHHbIX.
8 4 1. YacTHble nponssogHble GHIT. 2
5 2. QndpdpepeHuman OHI. 2
6 3. MNpunoxxeHunsa YacTHbIX MPOU3BOAHbIX 2
®HI.
Tema: NHTerpansHoe ncuncnenve pyHKUmMmn ogHom
nepemMeHHoMN.
9 7,8 | 1. HeonpegenéHHbln nHTerpan. 3 2
8 2. OnpegenéHHbli HTerpan. 1
~ Jlekyua-snsyanumsaumsi
9 3. MNpunoxeHusa onpegenéHHoro 2
WHTErpana.
Wtoro 3a 2 cemecTp: 18 4
3 cemecTp
Tema: UHTerpanbHoe ncumcneHne yHKUnm
HECKOIbKMX NEPEMEHHbIX.
10 1 1. [1BOVHOWM MHTEerpan n ero 2
NPUNOXEHWUS.
2. TpoViHOW UHTEerpan 1 ero NpuIoXeHus.
Tema: InddepeHumnanbHble ypaBHEHUS.
11 2 1. AnddepeHumnanbHble ypaBHEHUS
nepBoro nopsaka.
3,4 | 2. QndpdepeHumanbHble ypaBHEHUS BTOPOro nopsigka. 4
Tema: Psabl
12 5 1. Yncnosble pagbl. 2 NeKums-BUayanMaaLms
6 2. CTeneHHble psabl M UX NPUMNOXKEHWS. 2
Tema: Teopus BeposTHOCTEN
13 7 1. OCHOBHbIE NMOHATUS U TEOPEMBI 2
8 2. CnyyariHble BENUYUHDI 2
Tema: MaTemaTtmyeckas ctaTucTuka
14 1. CtaTncTM4ecKkne XxapaKTepUCTUKN N OLLEHKN.
9 CraTuctudeckoe pacnpegeneHue 2
2. MpoBepka CTaTUCTUYECKMX TMMNOTE3
WToro 3a 3 cemecTp: 18
O0was TpyAoeMKOCTb JTIEKUMOHHOIOo Kypca 54 8 X
Bcero nekuun no gucumnnmHe: vyac. /13 HUX B MHTEpaKkTUBHOW hopMme: yac.
- 04Hasi/o4HO-3a04Has hopma obydeHust 54 - 0YHas/04HO-3a04Has hopma 0by4eHus 12
- 3a04Has hopma obyyeHus 8 - 3a04Hasn popma obyyeHust 6
lpumeyaHus:

- MaTepuanbHo-TeXHNYeckoe obecneyeHmne NeKkUMOHHOro Kypca — cM. MpunoxeHue 6;
- obecneyeHne NeKUMOHHOTO Kypca y4ebHol, yuebHO-MeToanYeckon NuTepaTypon U NHbIMU BMBNMOTEYHO-MHOPMAaLMOHHBIMU
pecypcamu n cpeacTBamm obecneyeHnss obpasoBaTtenbHOro npouecca — cM. Mpunoxerust 1 m 2.

4.3 NMprmepHbIN TeMaTU4ECKUI NNaH NPaKTUYEeCKNX 3aHATUN
no pasgenam AUCLUNIUHbI

No TpynoemKkocTb no
- pasgerny, yac.
o= Tema 3andATuA / ouHasi / Mcnonb3yemble Csssb
c 2| % MpumepHbIe BoNpockl Ha 06CyKaeHne WHTEPaKTMBHbIE 3aHATNA C
c 3| F M O4YHO- 3a04Has *
I & (oNa ceMMHapCKUX 3aHATUIA) dopmbl BAPC
Rol| & 3ao4Has dopma
a2 | & hopma
1 2 3 4 5 6 7
1 cemecTtp
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1 1 Bxo4HOM KOHTPOSIb 1
MaTpuubl 1 gencTens Hag HAMWN. 1
BbluncneHve onpegenutenei BTOporo u
2 | TpeTbero nopsaakos. Anrebpanyeckue 2
AononHeHus n MmHopel. Teopema Jlannaca.
3, | PelweHune cuctem NMHENHbIX ypaBHEHUN 4
4
[MoHsaTMe BekTOpa. JIMHenHbIe onepaumu Hag
5 | BekTopamy. 2
CkansipHoe nNpounsBefeHne BEKTOPOB 1 ero
2 NPUNOXEHNS.
BekTopHOe Npou3seaeHne BeKTOPOB 1 ero OCTIL,
6 | IPUNOXeHua. 2 V3 CPC
CmeluaHHOe NnponsBefeHne BEKTOPOB U ero
MPUNOXEHUS.
3 7 | MNpsaAmas Ha NnockocTu. 2
8 | KpuBble BTOporo nopsiaka. 2 PaboTta B manbIx
9 | MNnockocTb 2 rpynnax.
4 10 | Npsamas B NpoCcTpaHCTBE. 2
11 | MNpsmas 1 NIocKoCTb B NPOCTPaHCTBE. 2
6 1131 Mpeaen dyHKLUK. 6 Przgcn)zzx? Marbix
15 | HenpepbIBHOCTb PyHKLIMK 2 B3anmooby4yeHue.
WT1oro 3a 1 cemecTp: 30
2 cemecTp
1 | TexHuka gnddepeHumpoBaHus. 2
Jlorapudmunyeckoe auddepeHumnpoBaHme.
> Mpon3BoAHbIE BLICLLNX NOPSOKOB. 2
7 MpoussogHasa pyHKUMM, 3a4aHHON HESBHO U
napameTpuU4ecKu.
OudpdepeHuman dyHkumnn. 2
4 MpunoxeHns NponsBOLHON: NPaBUO 2
JlonuTans.
5 YacTHble Npon3BoAHbIE NEPBOro Nnopsaka 2
YHKUNA, 3aJaHHBIX SBHO W HESIBHO.
KacaTenbHas nnockocTe 1 Hopmarb K
8 6 | noBepxHOCTW. pagueHT YyHKLMUN K 2
npov3BogHas Mo HanpaBMeHMIo.
7 | HactHble nponssosiHele BTOPOro nopsiaKa. 5 Oct,
OKCTpPEMYM DYHKLUMI OBYX NEPEMEHHBIX. V3 CPC
8 | TabnuyHoe MHTEerpMpoBaHue. 2
PaboTta B manbix
WHTerpuposaHue ¢ NOMOLLbIO 3aMeHbI
9 - 2 rpynnax.
nepemMeHHOMN.
10 | NHTerpupoBaHue no 4acTtam. 2
11 I/IHTerpmpo%aHv!.e dyHKUMIA, cogepKaLmx 2
KBaOPaTHbIN TPEXYIIEH.
9 12 | WHTerpupoBaHue paunoHarnbHbIX Apobent. 2
13 OnpepgenéHHbivi uHTerpan. ®opmyna 1
HbloToHa-JlenbHuua. Pa6
13 BbiymcneHnve onpegenéHHoro nHTerpana c 1 rp‘;ﬂ%;i? Marbix
MOMOLLIbIO NOACTAHOBKM M MO YacTAM.
B3anmoobyyeHue.
14 | HecobcTtBeHHbIe uHTerpansl 1-ro n 2-ro poga. 2
15 | lNMpunoxeHns onpegenéHHoro nHTerpana. 2
WToro 3a 2 cemecTp: 30
1, | AnddepeHumnanbHble ypaBHEHUS NEPBOro 4
2 nopsaka.
3 OundpdepeHumansHbie ypaBHEHUSA BTOPOro 2
nopsiaka, AONyCKalLmne ero NoHmxeHme.
11 JInHenHble ogHOpPOAHLIE
AnddepeHumanbHble ypaBHEHNS BTOPOro
4 | MoPsAKa, ¢ nOCTORHHEIMM Ko3dULMEHTaMM. 2 oct,
JInHenHble HeoaHOPOAHbIE v3 CPC
AnddepeHumanbHble ypaBHEHNS BTOPOro
nopsAaKka, C MOCTOAAHHLIMW KO3 urLMEeHTaMm.
Yucnosble pafbl: OCHOBHbIE MOHATUSA.
12 5 Heobxoammelin npuaHak CXOANMOCTM psaa. 2
MpusHak Janambepa, pagmkanbHbI NpU3HaKk
Kowwu. MHTerpanbHbin npuaHak KoL,
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npegenbHbI NPU3HaK CPaBHEHWS.
3Hakovepeayomecs pagbl, MPUsHaKk
6 | JlenbHuua. YcnoBHas u abcontoTHas 2
CX0QUMOCTM psiaa.
7 | CreneHHble psabl. 2
8 [MpunoxeHns cTeneHHbIX psaoBs. 2
9 | Knaccnyeckoe onpegeneHne BEpOATHOCTY. 2 PaboTta B manbIx
OneMeHTbl KOMOMHaTOpPKWKN 2 rpynnax
10 | OcHOBHble TEOPEMbI TEOPUM BEPOSATHOCTEN 2
13 11 | MNoBTOpHbIE HE3ABUCUMbIE UCTLITAHNS 2
12 | OuckpeTHas crnyyaiiHas BenuyuHa 2 OCIL
13 | HenpepsbiBHasa crnyvanHasa BennuymMHa 2 v3 CPC
14 | 3akoHbl pacnpegeneHus 2
15, | OunckpeTHoOe u nHTepBarnbHoe 4 PaboTta B manbIx
14 16 | cTaTuctudeckoe pacnpegeneHve rpynnax
17 | MNpoBepka CTaTUCTUYECKUX TMNOTES 2
WT1oro 3a 3 cemecTp: 34 6
Bcero npaktnyeckmx 3aHATUA NO | 4yac. M3 HUX B MHTEPaKTUBHON GhOpME: yac.
aVcumnivHe:
- 0YHasi/o4HO-3a04Hasa hopma obyyeHust 94 - 0OYHasa/04HO-3a04Hasa popma obyveHus 18
- 3a04Has opma obyyeHuns 20 - 3a04Has opma obyyeHus -

B TOoM uncne B hopme ceMUHapPCKUX 3aHATUN

- 04YHas/o4Ho-3a04Has popMa 06yyeHus

- 3a04Has hopma 0ByYeHust -

* YcnoeHble 0603HayeHus:
OCIN - npegycmoTpeHa obssaTensHas camonoarotoBka k 3aHATuio; Y3 CPC — Ha 3aHAaTWM BbldaeTcs 3agaHne Ha KoHkpeTHyto BAPC;
MP CPC — 3aHsTNe cofepxaTernbHo ba3vpyeTcsi Ha pe3ynbTaTax BblNonHeHus obyyarowmmMes koHkpeTHon BAPC.

lpumeyvaHusi:

- MaTepmanbHO-TEXHNYeckoe obecneyeHne NPakTUYecknx 3aHATui — cMm. lNpunoxexue 6;
- obecneyeHne NpaKkTUYECKUX 3aHATUN y4eOHOWN, y4ebHO-MEeTOANYECKON NUTepaTypol U MHbIMU BUMBINOTEYHO-UHPOPMAaLIMOHHBIMK
pecypcamu 1 cpeacTeamum obecneyeHns obpasoBaTenbHoro npouecca — cM. MNpunoxenns 1 v 2.

4.4 NlTabopaTopHbIN NPaKTUKYM.
MpuMepHbI TeMaTUYECKUIA NNiaH NabopaTopHbIX 3aHATUN NO pasgenam AUCLUNIIUHDBI

(He NpegycMoTpeEHO)

5 NMPOFPAMMA BHEAYOUTOPHOW AKAOEMUYECKOW PABOTbI
OBYYAKOLLKMXCA NO ANCLUNNUHE

5.1 ®dukcupoBaHHble BUAbl BHEayAUTOPHbIX CAMOCTOATENbHbIX paboT

5.1.1 BbinonHeHue 1 3awmTa (cpaya) KypcoBoro npoekra (paboTrbl) No AucUUNIvHe

(He npenycMOTpEHO)

5.1.2 BbinonHeHue 1 caaya TMNOBOro pacyeTa

5.1.2.1 Mecmo munoeoz2o pacyema e cmpykmype OuCyuniuHbl
Pazgenbl OuCUMNIIMHBI, YCBOEHME KOTOPbLIX OOY4YalroLMMUCA COMPOBOXAAETCA MMM 3aBepluaeTcs
BbINOMTHEHWEM TUMOBOIO pacyeTa:

Pasgenbl gucumnnunHbl, OCBoeHne KOTOpPbIX
O6y‘-|al0LLl,I/IMI/ICF| conpoBoXxaaeTcda Unn
3aBepliaeTcsa BbIMOJIHEHNEM TUNOBOIO pacyeTa

KomneTteHuun, chopmmpoBaHne/pasBmutne KOTopbIX

obecneynBaeTcs B Xo4e BbIMONTHEHUS

TUNOBOIo pac4yeTa

Ne HanmeHoBaHune
1 OnemeHTbI NMHenHow anre6psbl. OrlK-1
2 OnemeHTbI BEKTOPHOW anre6pbl. OrlK-1
3-4 AHanuTuyeckas reomeTpusi OrlK-1
6 BBegeHve B maTeMaTu4eckuii aHanus OrlK-1
7 OunddbepeHumnansHoe ncumcneHne OrK-1
OYHKLMM OOHOW NepeMeHHOon
8 ®YHKUMM HECKOMNBKUX NepeMeHHbIX OlK-1
9 WHTerpanbHoe ncuncneHne dyHKLUm OrK-1
OfHOWN NepeMeHHON
11 AuddepeHumnansHble ypaBHeHUs OlK-1
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12 Pagbl OlnK-1

13 Teopuss BepoATHOCTEN OrllK-1

14 MaTemaTtuyeckas ctaTucTuka OlnK-1

5.1.2.2 lepeyeHb npumMepHbLIX MeM murnoeo20 pac4dema

- nemeHTbI IMHEMHON anre6pbl: BoiuncneHne onpegenvrenen BeiCLLMX NOPAAKOB. PewleHne cuctem n
NVHENHBbIX YpaBHEHW C N HEN3BECTHLIMU MeTo4oM [aycca, meToaom obpaTHOM MaTpuubl; No opmynam
Kpamepa. ViccnegoBaHnme cuctem m NMHEWNHbIX YyPaBHEHWI C N HEU3BECTHBIMU.

- AnemeHTbI BekTOpHOM anrebpbl: OCHOBHbIE NOHATUSA. CkansipHoOe, BEKTOPHOE, CMeLLaHHOe
npousseneHne BeKTopoB. BekTopHoe npocTpaHCcTBO.

- AHanuTn4yeckas reomeTpus: [pamas NMUHNUA Ha nockocTu. Kpueble BToporo nopsiaka. MNnockoctb u
npsimasi B NpOCTPaHCTBe.

- BBeaeHue B matemaTnyeckui aHanu3s: BeluicneHve npegenos. HenpepbiBHOCTb OYHKLMMN.

- OnddepeHumnanbHoe ncuncneHme yHKLUM ogHON nepeMeHHon: JuddepeHumnpoBaHne QyHKLUN.
MpunoxeHne Npon3BOAHONW K HaxXOXAeHWo npedenos. MNpunoxeHne NPonsBoAHON K UCCNEAO0BaHUIO
YHKLMN N NOCTPOEHUIO ee rpadmka.

- ®YHKLUMUN HECKOJTbKUX NepeMeHHbIX: YacTHble Npon3BOAHbIE DYHKLMN HECKOMBKNX NEPEMEHHbIX.
OkcTpemyM hyHKLMN HECKONBKUX NepeMeHHbIX. Hanbonbliee n HaumMmeHbLlee 3Ha4YeHne yHKLUN
HECKOSbKUX NepeMEHHbIX B 3aMKHYTOIM obnacTtu.

- UHTerpanbHoe ucumncneHue cyHKUMmM ogHom nepemeHHon: HeonpegeneHHobli nHTerpan. OCHOBHbIE
MeToabl MHTerpMpoBaHus. OnpegeneHHbln uHterpan. OCHOBHblE MeTOAbI MHTerpmpoBaHus. MNpunoxexHve
OonpeaeneHHoro NHTerpana K BbIYMCIEHNIO NoLaaen nnockux uryp n o6bLemoB Ten BpaLLEeHUs.
HecobcTBeHHbIE MHTErpansi.

- OnddepeHumanbHble ypaBHeHUA: [uddepeHumanbHble ypaBHEHNSA NEPBOro Nopsiaka.
OnddepeHunanbHble ypaBHEHMS BTOPOro nopsaka.

- Papbl: Yucnosble psabl. CTeneHHble psaabl.

-Teopus BepositHocTen: CrnyyariHble cobbiTs. CnyyanHble BENUYMHBI.

- MaTemaTuyeckas ctaTucTuka: [JMCKpeTHoe 1 MHTepBarbHOE CTaTUCTUYECKME pacnpeneneHms

LUKAINA U KPUTEPUUN OLLEHUBAHUA

- «3a4YTEHO» BbICTABMNSETCA 3@ NPaBUIIbHOE BbIMOSIHEHWE B NMOMHOM 0GbeMe BCeX 3ajaHnil TUMOBOMO
pacyeTa C pa3BepHyTbIM ONMCAHUEM ITaroB PELIEHUs KaXA0N 3ajaum;

- KHe 3a4TeHO» BbICTaBMSAETCS 32 BbINOMHEHHbIA HE MOMHOCTBLIO UMW BLIMOMNHEHHBIN C MaTeEMaTUYECKUMU
oLImnBKamMu TUNOBOKM pacyeT, B TOM YKCHE 3a PELLEHUs] B KOTOPbIX OTCYTCTBYIOT NOSICHEHUS K X0y peLleHust
3afaHusi 1 BbIGOPY COOTBETCTBYIOLUMX (DOPMYI Y METOLOB PeLLEHUs.

5.1.2.3 UHghopmayuoHHO-Memoodu4ecKkue u MamepuasibHO-mexHuU4Yeckoe obecneyeHue npoyecca
8bIMOoJIHEHUSsT MUNo8o2o pac4yema
1. MaTtepuanbHo-TexHMYeckoe obecneyeHne npouecca BbINOMIHEHMS TUMNOBOrO pacyeTa — CM.
MpunoxeHwne 6.
2. Ob6ecneyeHne npoLecca BbIMOMHEHNA TWNOBOro pacyeta y4vyebHon, yyebHO-meToaMYecKoun
nMTepaTypon M WHbIMU BUOMMOTEYHO-UH(OPMAaLMOHHBIMKM  pecypcaMmn Un cpeactBamu obecneyeHus
obpasoBartenbHOro npowecca — cMm. MNpunoxexwne 1, 2, 3.

5.1.2.4 Tunoeble KOHMPOJIbHbIEe 3a0aHus
TunoBble KOHTPOSbHbIE 3a4aHns UK UHble MaTepuanbl, Heobxoaumble AN OLEHKU 3HaHWA, YMEHUN
N HaBblKOB W (UNN) onbiTa AOEATENbHOCTW, XapakTepu3ywLlMx 3Tanbl (OPMUPOBAHUSA KOMMETEHUMA B
npouecce OCBOeHMs OOpasoBaTenbHOM MporpaMmbl; METOAMYECKME MaTepuarnbl, Oonpegenswoowme
npoueaypbl OLlEeHUBAHNUS 3HAHU, YMEHUIN, HABbLIKOB U (MNK) ONbiTa AeATENbHOCTN, XapakTepusyoLlme aTanbl
hopMUpoBaHUsA KoMNeTeHUM npeactasneHsl B MNpunoxeHun 9 « DoHA OLLEeHOYHbIX CPeaCcTB No AUCLUMMNHE
(nonHas Bepcus)».

5.1.3 NepeyveHb 3agaHMn ANA KOHTPOJbLHbLIX pa6éoT
obyyarowmxca 3ao4Hon chopmbl 00yUYeHUs1
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10.

11.
12.

13.

14.

[JaHa cuctema Tpex ypaBHEHWI C Tpemsi Heu3BeCTHbIMU. TpebyeTcs HalTV ee pelleHne ¢ nomoLlbio hopmyn
4x+7y -3z =-10,

2x+9y-z=8

-X+6y-3z=3.

HaHbl BeplwunHbl TpeyronbHuka ABC A(-8;3), B(4;12), C(8;10). TpebyeTcst HaTn AnuHy cTopoHbl AB, ypaBHeHus
ctopoH AB 1 BC, yron B, ypaBHeHue BbicoTbl CD 1 ee anvHy, ypaBHeHve meavaHbl AM v ee aAnviHy.

HaHbl koopauHaTthl BepwmHe nupamuabl ABCK: A(4;2;5), B(0;7;2), C(0;2;7), K(1;5;0). TpebyeTtca Hantn onuHy
pebpa AB, yron mexay pebpamu AB u AK, nnowagpb rpaHn ABC, o6bem nupammnabl, ypaBHeHue nnockoctu ABC,
ypaBHeHus npsimon AC.

Kpamepa, maTpuyHbIM cnocobom 1 MeTofom lMaycca:

4x* +11x -3 . 2X

Haittn npegens! dyHKUmi )|Imm 2) |!DO1 arcigx.

. . 2 _3 4x+5
3)||mQx2+3x—x;) 4)||m[ X ) )

X0 oo \2X+1

HanTtn npoussogHble OaHHbIX YHKLMIA:

y =In€@—cos5x yz%ﬂm—mmm?& sinxy+x® -8y =7.
X

HaiiTn KCTpeMyM yHKLMIA ABYX HE3aBUCUMbIX NepeMeHHbIX Y2 + X° + 2Xy —4X +5y = 3.
6xdx
) e

HaiiT HeonpeneneHHble UHTerpansi 1) JA;\,
X2 +2X+2

; 3)jxc032xdx
In® X

BbluncnnTtb onpeaeneHHbin MHTerpan J.In xdx.
1
[aHo: ].dx ]‘ﬂ TpebyeTcs: 1) noctpouTtb Ha nnockoctu xOy 0bnacTb MHTErPUPOBaHWSA 3ajlaHHOTO MHTEerpana;
1 % y2
2) U3MEHUTb NOPSOOK MHTETPUPOBAHMS 1 BBIYUCNUTL NIolWaab o6racTu npy 3agaHHOM M U3MEHEHHOM MOpPSAAKaX
MHTErpMpoBaHus.

[aH KpMBONMHENHBIN MHTEerpan jydx+ xdy n yeTblpe Toukn nnockoctn Oxy: O, A, B, C. Bblumcnutb AaHHbI

uHTerpan ot Toukn O go Toukm C no Tpem pasnuyHbiM nytam: 1) no nomaHon OAC; 2) no nomaHon OBC;  3) no
ayre OC napabonkl 3agaHHoOM ypaBHeHWeM. [NonyyeHHble pe3ynbTaTel CPaBHUTL U OOBbACHUTE NX COBNAageHue.

PewnTe anddepeHLmantHoe ypasHeHue nepsoro nopsiaka Y’ — ytgx=—y? COSX.
Haitoute yacTtHoe peluetne anddepeHLNansHOTO ypaBHEHIsi BTOPOTO Mopsiaka
y"+4y =4sin2x—8C0S2X, yaosneTsopsiolliee HauanbHbIM ycrosusm y'@Q =0, y@ =0.

o ENN -
HanuwuTe nepBble Tpu YneHa psga Z 9" X , HanauTe obnacTb CXOANUMOCTU AaHHOIO psna.
2qn
= n°3
n=1

1 .
Bbluucnure Is”ﬁ&dx C To4HocTblo 4o 0,001.
X

LUKAINA U KPUTEPUUN OLLEHUBAHUA

- «3a4YTEeHO» BbICTaBNsSeTCS 3a NPaBUbHOE BbINOMHEHWE B MONIHOM 06beMe BCEX 3a4aHWUIA KOHTPOSbHOW
paboTbl C pa3BepHyTbIM ONUCAHNEM ITAMNOB PeLLUeHNs KaX4on 3agayu;
- «He 3a4YTeHO» BbICTaBMSIETCSl BO BCEX OCTallbHbIX CryyasX.

5.2 CamocTosiTenibHOe U3y4yeHue TemM

Homep Tema B cocTaBe pa3fena/Bonpoc B cOCTaBe PacueTHas dopma TekyLlero
pasgena TeMbl pasgena, BblHeECEHHbIE Ha TPYAOEMKOCTb, KOHTpOnA no Teme
OUCLMNMUHDBI CaMOCTOATENIbHOE N3y4yeHne yac
1 2 3 4
OuyHas / o4HO-3a04HaA popma obyveHus
3 MeToa KoopanHaT Ha MAOCKOCTW. 6
3 MonsipHasi cuctema koopAMHar. 6
4 [MoBepxHOCTU BTOPOro nopsigka. 6
5 MpencrtaBneHue komnnekcHelx uncen. O6nactu 6 KoHcnekT, onpoc
Ha KOMMIIEKCHOW NJIOCKOCTM.
5 Onepauny Hag KOMMNEKCHBIMU YUCTIaMU. 6
7 Mpon3BoaHbIe BbICLLUX NOPSAKOB 14
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8 pagueHT. Skctpemym OHI. YcrnoBHbIN 16
akcTpemym OHI.

10 TpoKrHOI UHTErparn v ero NPUIoXeHus. 4

10 KpvBOnuHeHbI HTErpan 2-ro poga v ero 2
NPUNOXEHUS.

11 JndbepeHumansbHbie ypaBHEHNS BbICLLNX 4
nopsiaKoB

12 MpunoxeHne cTeneHHbIX PAAOB K NPUONKEHHBLIM 4
BbI4YMCIIEHMSAM

13 3akoH 6onbLluux Yncen 2

14 KoppensumoHHbIn aHanna 2

3ao4Has ¢phopma o6yyeHus

CuncTembl NMMHENHBIX ypaBHEHWI 10

2 Bektopbl. OcHoBHble noHaTusA.  CkansipHoe 10
npou3BeeHNe BEKTOPOB U €ro NpUIIoXeEHME.

3 MeTop KoopaMHaT Ha NNOCKOCTU. 10
[MpeobpasoBaHMe CUCTEMbI KOOPAWHAT. 10
MonsipHasi cuctema koopauHar. 10
MeToa koopauHaT B MPOCTPaHCTBE. 10

4 MpsaAmas 1 NNoCcKoCTb B NPOCTPaHCTBE. 10
MoBepxHOCTM BTOPOro nopsiaka. 10
MpeacraBneHne KoMmnnekcHelx udmncen. O6nactu 10

5 Ha KOMMIEKCHOM NIOCKOCTM.
Onepauny Hag KOMMIEKCHbIMW YCnamu. 10
Mpegen dyHkumK. 12

6
HenpepbIBHOCTb PYHKLMW. 10

7 AndepeHuman dyHKLnM. 10 KoHCneKT, KOHTpOnbHas
YacTtHble nponsBogHble PHI. 11 paboTa

8 OncbdepeHuymnan OHI. 10
[MpunoxeHns 4acTHbLIX NPOM3BOAHBIX 10
@HIM.

9 MpunoxeHns onpegeneHHoOro nHTerpana. 10
[1BOVHOW nHTErpan n ero NPUNoXeHus. 6

10 TpONHON MHTErpan 1 ero NPUNOXeHMUs. 6
KpnBOnMHenHbIn nHTerpan 2-ro poga u ero 4
NPUINOXEHUS.

11 JndepeHunansbHbie ypaBHEHNS BbICLLINX 6
NOpPsIAKOB.

12 MpunoxeHne cTeneHHbIX pAAoB K NPUBNNKEHHbIM 6
BbI4YMCIEHMAM.

13 CnyuvaiiHble BEMNYUHBI 7 3aKOHbI nx 6
pacnpegenexus

14 KoppensiunoHHbI aHanus 6

lpumeyaHue:

- yyebHas, yuebHO-meToanYeckas nuTepaTypa u uHble GubnMoTeyHo-MHOPMaLMOHHbIE pecypchl U CpeacTBa obecneyeHus
CaMOCTOSITENMbBHOIO M3y4YeHns Tem — cm. MNpunoxenus 1-4.

LUKAIA U KPUTEPUN OLUEHNBAHUA

- «3a4yTeHO» BbLICTaBMsAETCs, €cnuM obydYallWMiAiCs Ha OCHOBE CaMOCTOSATENbHO MW3Y4eHHOro
maTepuana, CMOr BCECTOPOHHE pacKpbiTb TeopeTUYeckoe cofdepaHne TeMbl, CNocoBeH MNpPUMEHUTL
MOMyYeHHbIe 3HaHUA MPU PELLEHUIN NPaKTUYEeCcKMX 3anav;

- «He 3a4YTeHO» BbLICTABMNAETCH, ecny OGy4yaloLMINCA Ha OCHOBE CaMOCTOATENIbHO M3Y4YEeHHOro
maTtepuana, He CMOI PacKpblTb TEOPETUYECKOE COAep)KaHWe TeMbl, He CMocoBeH MPUMEHUTb MOMyYeHHble
3HaHWS NPU PeLeHNM NPaKTUYECKNX 3adad.
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5.3 CamonoarotoToBKa K aygUTOPHbLIM 3aHATUAM
(KpOoMe KOHTPOJIbLHbIX 3aHATUN)

3aHATusA, no
KOTODIM XapakTtep OpraHusauunoHHas PacueTtHas
npen CNFI)OT cHa (cogepxaHue) OCHOBa OBwWwunin anropuTM camonoAroTOBKU TPYAOEMKOCTb,
peay P €CamMonoaroToBkM | CaMOMNoAroTOBKU yac
CaMOMNoAroToBKa
OyHag / 04HO-3a04Has popma oby4veHus
1./3yueHne TeopeTmyeckoro matepunana
no BOMpocam Tembl
[MogrotoBka no
MpakTnyeckme KOHTPOMbHBIM KoHTponbHble 2. syyeHune nutepatypbl N0 BONpocam 76
3aHATUSA BOMPOCHI N0 TeME | TEMbI
BOMpocam
3. MNMogroToBka OTBETOB Ha BOMPOCHI,
HanucaHue KoHcnekTa
3aoyHas dpopma oby4veHus
1./3yyeHne TeopeTmyeckoro matepunana
no Bonpocam TEMbI
MNoparoTtoBka no
MpakTnyeckne KoHTposnbHble 2. syyeHue nutepatypbl MO BONpocam
KOHTPOSbHbIM 60
3aHATUSA BOMPOCHI MO TEME | TEMbI
BOMpocam
3. MNMopgroToBka OTBETOB Ha BOMPOCHI,
HanMcaHue KOHcMnekTa
LUKAINA U KPUTEPUN OLEHUBAHUA
- «3a4YTeHO» BbICTABMNSAETCS, ecnu oby4allMiAcs Ha OCHOBE CaMOCTOATENIbHO W3Y4YeHHOro

maTepuana, CMOr BCECTOPOHHE pacKpbiTb TeOpeTUdecKkoe coaepXaHue TeMbl, CnocoBeH MNPUMEHUTb
NOMyYeHHbIe 3HAHUS NMPU PeLLEeHUN NPaKTUYecKMX 3aaav;

- «He 3a4YTeHO» BbLICTABNAETCH, ecny OOy4yaloLMINCS Ha OCHOBE CaMOCTOATENbHO M3Y4YeHHOro
maTtepuana, He CMOI PacKpblTb TEOPETUYECKOE COAep)KaHWe TEeMbl, He CMocoBeH NMPUMEHUTb MOMyYeHHble
3HaHMSA NPU PeLleHnn NPaKkTUYECKnX 3aaay.

5.4 CamonogroToBKa v y4yactue
B KOHTPOJIbHO-OLLEHOYHbIX Y4E€OHbIX MeponpUATUAX (paboTax) NPOBOANMBIX B paMKax TEKYLLEero
KOHTPOJISi 0CBOEHUA AUCLMIMIIVNHDI

HanmeHoBaHue PacueTHas
Oxsat CopepxatenbHas xapaktepucTuika
OLIEHOYHOro TPYOOEMKOCTb,
oby4yaromxcs (TemaTmnyeckas HanpaBreHHOCTb)
cpenctea Yyac
1 2 3 4
OyHas / 04HO-3a04Has popma oby4veHus
Tecm ®poHTanbHbIN Mo n3y4eHHbIM TeMaM 1 pasgenam
Onpoc, ®poHTanbHbIN Mo n3y4eHHbIM TeMaM 1 pasgenam 10
camMocmosimersnbHas
paboma
3aoyHas popma oby4veHus
Tecm ®PpoHTanbHbIN Mo n3y4eHHbIM TeMaM 1 pasgenam
Onpoc, rnposepka ®poHTanbHbI Mo n3y4yeHHbIM TEMam U pasgenam 6
KOHCIekmos
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6 MPOMEXYTO4YHAS ATTECTALIUA OBYYAIOLLINXCA
Mo PE3YJIbTATAM U3YYEHUA YYEBHOU OUCLUMIIUHDI

6.1 HopmaTtuBHas 6a3a npoBegeHus
NPOMEXYTOYHOM aTTecTauum ody4varoLmnxcs No pesynbTatamMm U3yYeHUsi AUCLMNIIUHBI:

1) pencteyowee «lMonoxeHne o TeKyLWIEM KOHTPOSe YCNeBaemMoCTH, MPOMEXYTOYHOW aTTecTaumu
obyvarowmxcs no nporpammam Bbicllero obpasoBaHusi (bakanaBpuat, chneuuanuteT, marucTpaTtypa) u
cpeaHero npodeccunoHansHoro obpasoanusa B ProOY BO Omckun FT'AY»

6.2. OCHOBHbIE XapaKTepUCTUKMN

npome)KyTquoﬁ aTrectTauumum OGy‘-IaI-OLIJMXCiI no uToram n3yv4yeHumsda gUCUUNIIUHLI

Uenb
NPOMEeXYTOYHOMU aTTecTaLum -

YCTaHOBIIEHNE YPOBHSI AOCTUXEHMUS KaXkabiM 0bydatoLmMmMes Lenem
0byyeHunsa No gaHHON AUCLMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOSALEN
nporpamMmmbl

Popma
NPOMEXKYTOYHOWN aTTecTauum -

3K3aMeH

MecTo 3k3ameHa
B rpacmke yuyeb6HoOro npouecca:

1) noAroToBKa K 3K3aMeHy 1 cAaya dKk3amMeHa OCyLlecTBMAseTCH 3a
CYET y4ebHOro BpemeHn (TPYAOEMKOCTM), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYI0 CeCCuto AN 0byyaloLwmxcsi, CPOKM KOTOPOW
yCTaHaBMMBaKTCA NPMKa3oM MO YHUBEPCUTETY

2) pata, BpemMs 1 MEeCTO NPOBEAEHNS dK3amMeHa onpegensaercs
rpadmKoM CAavn 3K3aMeHOB, YTBEPXKAAEeMbIM AeKaHOM
BblIMycKaloLlero pakynoreta

Popma 3k3ameHa -

(MucbmeHHbI)

Mpouenypa npoBeageHus
3IK3aMeHa -

npeacTaBneHa B POHAE OLEHOYHbIX CPEACTB MO ANCUMNIIVHE
(cm. MpunoxeHue 9)

Ok3ameHaUMOHHasA nporpamma
no yye6Hon gucumnsivHe:

1) npeacTtasneHa B OHAE OLEHOYHbIX CPeACTB N0 ANCLMMNUHE
(cm. MpunoxeHue 9)

2) oxBaTblBaeT pasgensl (B COOTBETCTBUM C M. 4.1 HacTosALero
OOKYMEHTa)

MeToaounyeckue MmaTepuansil,
onpeaensowme npoueaypbl
OLleHMBaHUS 3HaHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPEACTB MO AMCLUMITUHE
(cm. MpunoxeHue 9)

6.2 OCHOBHbI€ XapaKTepUCTUKN

npome)l(yTquoﬁ aTrectTauumum OGy‘-IaIOI.I.I,VIXCﬂ no uToram m3yv4eHusa gucumnniinHbl

Llens npomexyTouHoM
aTTecTauum -

YCTaHOBMEHNE YPOBHSI AOCTUXEHMUS KaXabIM obydatoLmMmesa Lenem
1 3agay oby4yeHus no 4aHHON OUCLMNIIMHE, U3NOXEHHbIM B N.2.2
HacTosLLEN NporpamMmmel

dopma NPOMEXYTOYHOMN
arTecTaumm -

3a4éeT

MecTo npouenypbl NosyyYeHus
3a4éTta B rpachmke y4yeOHOro
npouecca

1) yyactne obydaroLerocs B npoueaype nofnyyeHus savérta
OCYLLECTBMAETCA 3a CYET y4eBOHOro BpeMeHU (TPYSOEMKOCTH),
OTBEAEHHOrO Ha U3yvyeHne ANCLMNIMHBI

2) npoueaypa nposoautca B pamkax BAPO, Ha nocnegHen Hefene
cemecTpa

OCHOBHbI€e YCNOBUs Nony4YeHus
oGyyalowmmcs 3auéra:

1) obyvatoLmncs BbINONHWUN BCe BUAbI y4eOHOM paboThl (BKMoYas
CaMOCTOATENbHYH) U oTYMTancs 06 ux BbIMOSTHEHUN B CPOKM,
yCTaHOBMEHHble rpadnkom y4ebHOro npowecca no ANCUMUMIIMHE;
2) NPOLUEN 3aKMYMTENBbHOE TECTUPOBAHME;

Mpoueaypa nony4yeHns 3ayé€Ta -

MeToguueckue maTepuansl,
onpegensowue npoueaypbl
oL eHUBaHUA 3HaAHUN, YMEHUN,
HaBbIKOB:

MpeacraBneHbl B POHAE OLLEHOYHBLIX CPEACTB MO JaHHOW y4ebHOoM
ancuunnuHe (cm. — MNMpunoxeHne 9)
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7 OBECMNEYEHUE YYEBHOIO NMPOLIECCA NO ANCUUNNUHE

7.1 BubnuoTte4yHoe, uHpopMmaLMOHHOE U MeToanYecKoe obecnevyeHue
y4yebHoro npouecca no AMcuUunianHe

B cooTBeTCTBMU C OEWCTBYIOLWLMMMK FOCYAapCTBEHHbIMM TpeboBaHUsIMKM Onst peanusauun yy4ebHoro
npouecca no avcumniunHe obecneynBaroLLen Kadeapon paspabaTbiBaeTcs 1 NOCTOSTHHO COBEPLUEHCTBYETCS
yyebHo-meToandeckuin komnnekc (YMK), cooTBeTCTBYHOWMIA gaHHOM paboyer nporpamme. Npu paspaboTke
YMK «kacbenpa pykoBoACTBYETCA YCTaHOBMEHHbIMU YHUBEPCUTETOM TpeboBaHMAMU K €ero CTPYKType,
COAEPXaHMI0 N OPOPMIIEHNIO.

OpraHusaunoHHo-meToau4eckum sapom YMK ssnstoTcsa:

- NonHasi Bepcum paboyern nporpammMbl y4eOHON AUCLMMMANHBLI C BHYTPEHHUMU npunoxeHnsammn NeNe 1-
3,5, 6,8;

- (boHA oueHouHbIX cpeacTs no Hen ®OC (MNpunoxeHwue 9);

- MeToaMyeckMe pekoMeHZauuMuM Ans obyyaloLMXCs MO M3YYEHWIO AWCUUMIIMHBI U MPOXOXOEHUI0
KOHTPONbHO-OLLEHOYHbIX MeponpusaTun (MpunoxeHwne 4);

- MeToguYecKkne pekoMeHgaumy npenogasatensam no gucumnnue (MpunoxeHue 7).

B coctaB y4ebGHO-mMeTOOMYECKOrO KOMMfekca B o00sA3aTenbHOM MNOpsigke Takke BXoAAaT
nepeuncrieHHble B lpunoxeHumsax 1 n 2 WUCTOYHUKM y4eOHOM M yd4ebHO-MeToaMYeckon WHopmMaLum,
y4ebHble pecypcCbl U CpeacTBa HarnsagHoOCTy.

MpunoxeHna 1 n 2 Kk HacTosdwemy y4ebHO-nporpaMMHOMY AOKYMEHTY B 00s3aTenbHOM nopsigke
aKkTyanuaupyeTcst Ha Hayano kaxgoro y4ebHoro roga

OnekTpoHHasa Bepcusa aktyansHoro YMKI, agantvpoBaHHas onsi obyyatolmxcsl, BbICTaBnsieTcs B
nHOpMaLMOHHO-06pa3oBaTensHON Cpeae yHuBepcuTeTa.

7.2 UHcpopMaLMOHHbIE TEXHOSIOMMU, UCNOJIb3yeMble NPU OCYyLLEeCTBIIEHUN
oGpa3oBaTenbHOrro npouecca Nno AUCUUNIMHe; COOTBEeTCTBYIOLAA UM
MH(pOPMALMOHHO-TEXHONOIMYEeCKas N KOMNbIOTEpHasa 6a3a

MHdopMauunoHHbIe TeXHONOrMKU, UCMoNb3yeMble NPU OCYLLECTBNEHUN 06pa3oBaTenbLHOro npotecca
no gucumnnuHe un ceegeHns o6 MHOPMAaLMOHHO-TEXHOMOIMYECKOM N KOMMNbIOTEPHON Gase, Heobxoanmonm
ONsl NPenofaBaHusa M U3y4eHus OUCLUNMWHLI, NpeactaBneHbl B MpunoxeHun 5. [JaHHOe NpunoXxeHue B
00s13aTENBHOM NMOPSAAKE aKTYyanM3MpyTCs Ha Havano Kaxgoro ydebHoro roga.

7.3 MaTepnanbHo-TexHU4eckoe obecneuyeHue y4eGHoOro npouecca no AUCUUNNNHE
CeeneHuss 0 MartepuanbHO-TEXHMYecKkon 6ase, HeobxoouMmon [Ana  peanu3auun  nNporpammbl
ONCUMNNUHBI, NpeacTaBneHbl B MNpunoxeHun 6, kotopoe B obA3aTtenbHOM Mopsake akTyanu3vMpyeTcsl Ha
Hayano Kaxgoro y4ebHoro roga.

7.4. OpraHusaunoHHoe obecneyeHue y4e6HOro npouecca 1 cneymanbHbie TPeOOBaHUA K HEMY
C yYeTOM xapakTepa y4ebHoM paboTbl N0 AUCLUNIIMHE
AyauTopHble Yy4yebHble 3aHATWA N0  AMCUMMNUHE BeAyTcA B COOTBETCTBMM C  pacnucaHuem,
BHeayaMTOpHas akagemudeckas paboTa opraHvM3yeTcs B COOTBETCTBMM C CEMECTPOBbIM rpadukom BAP u
rpadovkamu cgavm/npuéma/sawnTbl BbIMOMHEHHbIX paboT. KoHcynbTupoBaHme ob6y4arolmMxcs, U3y4datomx
OaHHYI0 OUCUUMIIMHY, OCYLLECTBIIAETCS B COOTBETCTBUM C rpachMKOM KOHCYIbTaL .

7.5 KappoBoe o6ecneyeHue y4e6HOro npouecca no gUCUUNIINHE
CeBegeHuss o kagpoBoM obecrneyeHnn yyebHOro npouecca no AUCUMNIVHE NpeacTaBfeHbl B
MpunoxeHun 8, koTopoe B 06si3aTerNlbHOM MOPSIAKE akTyanuanpyeTcs Ha Havano kaxaoro ydebHoro roga.

7.6. ObecneyeHne y4ebHOro npouecca no AMcuMnivMHe Ans UHBanNuAaoB U nuy,
C orpaHn4eHHbIMU BO3MOXHOCTAMU 300POBbA

OpraHu3aunoHHo-NneJarornyeckoe,  MCMXONOro-nearornyeckoe  COMpoBOXAEHME  oby4atoLmxcs
mHBanuagos M nuy C OrpaHUYeHHbIMU BO3MOXHOCTAMU 300POBbA OCyLWEeCTBAETCA Ha OCHOBaHUU
COOTBeTCTByI-OIJJ.eVI pekomMeHgaumm B 3aK4YeHUn ncmxonoro-mep,mKo-ne.qarormqecxoﬁ KOMUccumn umnun
WHAMBUAOYaNbHOW NporpaMmMe peabvnuTtaumm nuHeanuga.

O6yvarowmumes M3 yucna nuy, ¢ orpaHNYeHHbIMU BO3MOXHOCTAMW 300POBbS M MHBaNUAOB B Cryyae
HeobxoauMocCTH:

— NPeAoCTaBnNATCA neyaTHble U (AnW) SneKTPOHHble obpasoBaTenbHble pecypcbl B ¢opmax,
afanTMpPOBaHHbIX K OrpaHUYEHMAIM UX 340POBbS;

— y4yebHO-MeTOOMYECKME MaTepuanbl AN  CaMOCTOATENbHOM paboTbl, OUEHOYHble CpeacTBa
BbIGMPaOTCH C Y4ETOM MX UHAMBUAYANBHBIX NCUXOPU3NYECKUX OCOBEHHOCTEN;
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— paspellaeTcs WUCMOMb30BaHWE TEXHUYECKUX CpeacTB, HeoOXOOUMBbIX UM B CBSI3M C  UX
WHAMBUAOYaNbHBIMY OCOBEHHOCTSIMM (3TW CpeacTBa MOryT ObITb NPeAoCTaBMEHbl YHUBEPCUTETOM UMW MOTYT
MCMNonb30BaTbCs COBCTBEHHbIE TEXHUYECKUE CPEACTBA).

— rpoBedeHuWe npoueaypbl OLUEHMBaHWA pe3ynbTatoB O00ydYeHMs BO3MOXHO C  Y4eToM
ocobeHHOCTEN Ho30Mnormn (YCTHO, MUCbMEHHO Ha ©Oymare, NUCbMEHHO Ha KomnbkTepe, B opme
TECTMPOBaHWUS M T.N.) NPM MCMOMb30BaHUU [OCTYMHOM (QOPMbl NPEeAOCTaBneHMs 3afaHWii OLLEHOYHbIX
CPeacTB M OTBETOB Ha 3agaHus (B neyaTHoOW hopme yBenunyeHHbIM LpndToM, B hopMe ayamosanucu, B
¢dopMe 3MNEeKTPOHHOro AOKYMEHTa, 3afaHus 3a4MTbIBAlOTCA aCCUCTEHTOM, 3a4aHusl NpedocTaBhsioTCs C
ncrnonb3oBaHWeM CypaonepeBoaa) C UCMONb30BaHWEM AOMNOMHMTENBHOIO BPEMEHU AN NOATOTOBKM OTBETA.

Bo Bpemsi npoBefeHus 3aHATMIA B rpynnax, rge obyyatoTcs uHBanugbl u obydawowmecs ¢ OBS,
BO3MOXHO NPUMEHEHNE MYNbTUMEOUNHBLIX CPeACTB, OPITEXHWKN, CNania-npoOeKTOPOB M MHbIX CPEACTB OIS
MOBbILUEHUS YPOBHSI BOCNPUATUSA y4eOHOM nHdopmaLmm oby4aromMMmCcs € pa3nnyHbiMy HapyweHuamun. Ons
PasbsCHEHUS OTAENbHbIX BOMPOCOB M3y4aeMOW AMCUMNIUHBI MpenofaBaTensMu  OOMNOMHUTENBHO
NpoBOAATCA UHANBMAYANbHbIE KOHCYIbTauun, B TOM YNCNE C UCMOSb30BaHUEM ceTu VIHTepHeT.

7.7 O6ecneyeHune o6pasoBaTeNibHbLIX NPOrpaMm ¢ YaCTUYHbLIM NPUMEHeHUeM
3MEeKTPOHHOro o6Gy4eHus1 U QUCTAHLUMOHHbIX 0Gpa3oBaTesibHbIX TEXHOMOrMin

Mpu peanusauMm nporpamMmmbl  AUCUMMAMUHBI  MOTFYT MPUMEHSTLCH OMEKTPOHHOe obydyeHne u
AMCTaHUMOHHbIe 06pasoBaTenbHbIe TEXHOMOIUM.

B cnyyae npumMeHeHWs 3MEKTPOHHOrO 0BYyYeHWsl, OUCTAHUMOHHbIX 06GpasoBaTenbHbIX TEXHOMOTUNA,
obyvatommea  obecneynBaeTcs [OOCTYN K COBPEMEHHbIM MpodeccuoHanbHbiM  6a3aM  OaHHbIX U
MHPOPMALIMOHHBIM CMPaBOYHBIM CUCTEMAaM, COCTaB KOTOpbIX onpeaensieTcs B paboueii nporpamme. B
MHbopMaLMOHHO-06pa3oBaTeNnbHON cpefde YHMBepcuTeTa B pamMKkax AUCLMMNWH CO34aeTCs 3NeKTPOHHBbIN
obyyatolmii Kypc, coaepawmin y4yebHo-MeToanyeckne, TeopeTudeckne maTepuansl, MHDOPMALMOHHbIE
maTepuanb! Ans caMoCTOSTENbHOW paboThl.
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8. IMCT PACCMOTPEHUI X OQOBPEHUN

pa6oueit nporpaMmbl aucuunnuibl 51.0.09 Boicwas matemaTuka
B coctase OMNOnN

1. PaccmoTpeHa u ogobpeHa:

a) Ha sacepaHun obecneuyvBarolleit npenoaasaHne kadeapbl MaremMaTtuyecknx U ecTecTBEHHOHay4HbIX
AVUCUMNINH;

npotokon Ne_73 ot 2/.0%.2021. /
3aB. kaheapon, K.3.H., AOLIEHT y T.1O. CtenaHoBa

6) Ha 3acegaHuu MeToguyeckon komuccumn no Hanpasnermio 35.03.06 ArpontxeHepus;
npotokon No_& ot 2¢ £25.2021. s s
Npeacenarens MKH — 35.03.06, #4044~ AT, Kynaesa

2. PaccmoTpeHue u onobpeHune npeacTaBuTensiMM npodeccuoHanbHom cepsl
no npodunio ONOI:

3. PaccmoTpeHue u ono6peHue BHEWWHMMU NPeACTaBUTENSIMU (OpraHamu) neaarornyeckoro
(HayuyHO-negaroruyeckoro) coobuiecTsa no NPoGUNI AMCUUNIIUHbI:

JloueHT kadeaps! Bbiclwen matematukn Pre0Y BO «OMITY»,

KaHA. pu3.-MaT. HayK M.B. MeHg3us
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9. U'BMEHEHUA U OONOJIHEHUA
K pabo4en nporpaMmme QUCLIMNNUHBI

npeacTaBneHbl B npunoxexHum 10.
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MPUNOXEHME 1

NEPEYEHb
nuTepartypbl, peKOMeHayeMomn
ANA U3yYeHUA AUCLUNIIVHDI

ABTOp, HanMeHOBaHWeE, BbiIXOQHble JaHHbIE

HocTtyn

1

2

bepesnHa, H.A. MaTtematuka : y4eb. nocobue / H.A. Bepesuna, E.JI1. MakcuHa. -
Mockea : UL PUOP ; HUL, Nudpa-M, 2013. - 175 c. - ISBN 978-5-369-00061-8.
- TekcT : amekTpoHHbIN. - URL: https://znanium.com/catalog/product/369492 —
Pexuvm goctyna: no nognucke.

http://znanium.com

BpoHwTenH U. H. CnpaBoyHMK No MatemaTtuke : OMfs MHXEHEPOB M y4daluuxcsi HCXBb
BTY3o8 / V. H. BpoHwTewnH. - M. : Hayka, 1986. - 544 c. - 4.10 p.

Haszapos A. V. Kypc matemaTukm Ansg HemaTemMaTU4eCKMX cCheLumanbHOCTeEN U

HanpasneHuy 6akanaepuarta : y4eb. nocobue gna ctygeHTos By3oB / A. U. HCXB

Hasapos, WN. A. Hasapos. - 3-e usg., ucnp. - CI16.: Jlanub, 2011. - 576 c.

Lnnayves, B. C. Bbicas matematuka : y4yebHuk / B.C. lLUunayeB. — Mockea :
UH®PA-M, 2021. — 479 c. — (Bbicwiee obpasosaHue). — DOI 10.12737/5394. -
ISBN 978-5-16-010072-2. - TekcT : 3NEKTPOHHbIN. - URL:

https://znanium.com/catalog/product/1185673 — Pexum goctyna: no nognucke.

http://znanium.com

Wnnayves, B. C. 3agayHuk no Bbiclen matematuke : ydyebHoe nocobue / B.C.
Wunnayes. — 10-e wus3g., crep. — Mockea : MHOPA-M, 2021. — 304 c. —
(Bbicluee obpasoBaHue). - ISBN 978-5-16-010071-5. - TeKkCT : 3NEKTPOHHbIW. -

http://znanium.com

URL: https://znanium.com/catalog/product/1455881 — Pexum pgoctyna: no

noamnucke.

MatemaTtnyeckoe mogenuposanue.- M.: Poccuiickon akagemun Hayk, 1989- .- HCXb
Owmcknii Hay4Hbin BecTHUK. Cep. lMpnbopbl, MawmnHbl U TexHonoruu. - Omck : [6. HCXb

1], 1997 -
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NPUNOXEHUE 2
NMEPEYEHb PECYPCOB
MH®OPMALIMOHHO-TENEKOMMYHUKALIMOHHON CETU «MHTEPHET»
U NOKANbHbIX CETEN YHUBEPCUTETA,
HeobXxoauMbIX ANl OCBOEHUA OUCLMNIUHBI

1. YaaneHHble aNeKTPOHHbIE ceTeBble y4eOHble pecypcbl BpeMEeHHOro AocTyna,
cdopMupoBaHHbIe HA OCHOBaHMU NPSAMbIX AOrOBOPOB C NpaBoobnaaarensimm
(aneKTpoHHbIe 6MbnuoTeyHble cuctembl - A6C)

HaumeHoBaHue Hoctyn

OneKkTpoHHO-6nbnnoteyHas cuctema ZNANIUM.COM http://znanium.com

OnekTpoHHO-6ubnmotevHas cuctema «Msgatenoctea JlaHby | http://e.lanbook.com

OnNeKTpOHHO-6MbnuoTeyHasa cuctema «AnNeKTPoOHHas

6ubnmoteka TexHnyeckoro BY3a» («KoHcynbTaHT http://www.studentlibrary.ru
CTyOeHTa»)
Cnpaso4yHas npaBoBas cuctema KoncynetaHtlnioc JlokanbHag ceTb yHuBepcuTeTa

2. OneKTpOHHbIe ceTeBble pecypcbl OTKPbLITOro gocrtyna (npodeccuoHarnbHble 6a3bl AaHHbIX,
MaccoBble OTKPbITbIe OHMaWH-KYpCbl U Np.):

MpodpeccnoHanbHble 6asbl JaHHbIX https://clck.ru/MC8AQ

3. OneKTpoHHbIe y4yeGHble U y4eGHO-MeToAMYeCKMe pecypchl, MOAroTOBIIeHHbIE B YHUBEpPCUTETE:

AsTop(bl) HaumeHoBaHue Hoctyn

H.[. XaputoHoBa YMKJ no HanpaBneHuio NogroToBKM http://do.omgau.ru
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YYEBHO-METOOAUYECKOE OBECIMNEYEHUE
CAMOCTOATEJNIbHON PABOTbI OBYYAIOLLIMXCH
no AucuuniunHe

MPUNOXEHMUE 3

1. YyebHO-MeTOAUYECKaA nuTepaTtypa

ABTOp,

HanmMeHOoBaHWeE, BbiIXOQHble JaHHbIE

HocTtyn

O.B. CmupHoBa

MaTtemaTvka B cxemax, Tabnuuax u 3agadax : y4eb.
nocobue/ O. 6. CmupHosa, H. A. Crtykanosa, X. T.
BeneHkoBa ; Om. roc. arpap. yH-T. — Omck : N3g-BO
OwmlAY, 2008. — 118 c.

HCXB

H.[O. XaputoHoBa

MpakTnyeckuin kypc MaTemMaTukn : B 2-X 4. : y4eb.
nocobue / H. [1. XaputoHoea, O. B. KopuuHckas ; Om.
roc. arpap. yH-T. - Omck : Usg-Bo OMICAY, 2008. Y. 1 :
INnHeriHaa n BekTopHasa anrebpa. MartemaTuuyeckuii
aHanus. - 81 c.

HCXB

H.[l. XaputoHoBa

MpakTU4ecknin Kypc MaTeMaTuku : B 2-X 4. : y4el.
nocobue / H. [I. XaputoHosa, O. B. KopunHckas ; Om.
roc. arpap. yH-T. - Omck : Mag-Bo OMIAY, 2008. Y. 2 :
Teopus BEPOSATHOCTEN M MaTemaTuyeckas ctaTucTumka.
-67c.

HCXB

H. A. CtykanoBa

MpakTnyeckmin Kypc andgepeHunanbHbIX YpaBHEHWN :
yuyeb. nocobue / H. A. Ctykanosa, X. T. beneHkosa ;
Owm. roc. arpap. yH-T. - Omck : M3g-Bo OMIAY , 2008. -
100 c.

HCXB

C.P. KoxaHoBa

WHTerpansHoe ucymcneHune : npaktmkym : B 3 4. — Y. 1.
HeonpepeneHnubin unterpan / C.P. KoxaHoBa; M-Bo
cen. Xos-Ba Poc. ®degepaummn, Om. roc. arpap. YH-T. —
Owmck: U3g-so OMITAY, 2012. — 132 c.

kacbenpa
MaTeMaTu4eCKkux n
€CTeCTBEHHOHaYy4HbIX
ONcumnnnuH

H. . XaputoHoBa

3agaHusa K KOHTPONbHBIM paboTam nNo gucumniMHe
«Bbiclwan maTematuka» (ans obyvatroLmxcs Ha
3a04HOM opme) : yuebHoe nocobue / H. [.

https://e.lanbook.com/b

XaputoHoBa, O. 5. CmupHosa, O. B. KopuinHckasa. — 00k/153551
Owmck : Omckun M'AY, 2020. — 80 c. — ISBN 978-5-
89764-852-8.
2. YyebGHO-MeTOAMUYECKNE pa3pabOTKM Ha NpaBax pyKonucwu
ABTOpP(bI) HavmeHoBaHue Hoctyn

O.B. CmupHoBa,
H.B. WyknHa

3agaHusa K TUNOBbLIM pacyeTaM Mo MaTeMaTUYECKNM
avcumnnuHam: yueb. nocobue / O.b. CmnpHoBa,
H.B.WyknHa. — M: U3p-Bo dupekr-Menua, 2015. — 146
C.

http://www.directmedia.r
u/

H.[l. XaputoHoBa

CﬂpaBO‘-IHbIe mMmaTtepuanbl

https://drive.google.com
[drive/folders/1kmSf620
M_rm2SkTI3qG-
Rdhl6ewbSvYy?usp=sh
aring

3. Yye6Hble pecypcbl oTKkpbiToro gocryna (MOOK)

HanmeHnoBaHne MOOK

Mnatdopma BY3 paspabotuunk

Hoctyn
(ccbinka Ha MOOK, paTta
nocriegHero obpatyeHus)
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NMPUNOXEHUE 4
METOANYECKUE YKA3AHUA ON1A OBYHAIOLLUXCA

Mo OCBOEHUIO OUCLIMMNUHBI
npeAacTaBnieHbl OTAeNbHbLIM QOKYMEHTOM

29



NMPUNOXEHUE 5

UMHOPOPMALIMOHHBLIE TEXHOJIOIMW,
ucnonb3yemblie Npu ocyllecTBreHUn obpasoBaTenbHOro npouecca
no AucuuniuHe

1. MporpammHbie NPOAYKTbLI, HEO6X0AUMbIE AN OCBOEHUSA YY4€OHOW AUCLUMITUHBI

Buapbl y4ebHbIX 3aHATUIA 1 paboT,
B KOTOPbIX UCMONb3yeTcs
OaHHbIN NPOAYKT

HaumeHoBaHne
nporpammHoro npoaykta (M)

Jlekumu, npakTuyeckme u
nabopaTtopHbIe 3aHATHS,

MakeT ohmcHbIX Nporpamm
camocTodaTenbHas paboTta

obyuvaroumxcs
2. NHdopmaumoHHbIe cnpaBoYHble CUCTEMbI, HEO6X0AMMbIe AN peanusauuu y4ebHoro npouecca
HanmeHoBaHue
N Ooctyn
CNpaBOYHOWN CUCTEMDI
CsogHas aHumknonegusa Bukunegus http://ru.wikipedia.org/wiki/
CINC «KoHcynbTaHT+» http://www.consultant.ru

3. CneuunanusvpoBaHHble NoMeLleHnsa u o6opyaoBaHue,
ucnonb3yemble B paMkax MH¢opmaTusaumm y4e6HoOro npouecca

Buapbl y4ebHbIX 3aHATUI 1 paboT,
B KOTOpPbIX UCMOMb3yeTcs
JaHHOe MoMeLleHne

HanmeHoBaHue

HaunmeHoBaHWe nomeLleHns
obopyaoBaHus

MK, komnnekr
MYMbTUMELNNHOIO
obopyaoBaHus

YuebHas ayautopusi
yHUBepcUTETA

Jlekuun, npakTn4eckKkne n
naGopaToprle 3aHATUA

4. QneKTpoHHbIe UHPOPMaLMOHHO-06pa3oBaTenbHble cuctembl (AUOC)

Buabl y4ebHbIX 3aHATUIA 1 paboT,

HanmeHoBaHne 3MOC Hoctyn B KOTOPbIX MCNOMb3yeTcs
JaHHas cuctema
MOC OmIrAY-Moodle http://do.omgau.org CamocrosiTensHas pabora
obyuvaromxcs
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NMPUNOXEHME 6

MATEPUAJIbHO-TEXHUWYECKOE OBECINEYEHUE
YYEBHOIO NPOLIECCA Mo ANCLUNIIIUHE

HanmeHoBaHMe cneunanbHbIX
nomMeLieHNn 1 NnomMeLLeHn ans
CaMOCTOATENbHOW PaboThl

OcHaleHHOCTb cneunanbHbIX NMOMELleHUN U NoMeLLeHUNn
OJsl CaMOCTOSITEeNIbHOW paboThbl

YyebHble ayantTopum nekuynmoHHOro timna

YyebHas ayamuTopus NEKLMOHHOMo TMna.

Pabouee mecTo npenogasatens, paboyne mecrta
obyyvaroLmxcs.
Hocka yvyeHnyeckas 3-x anemeHTHasi, Mebenb ayaMtopHas.
[NepeHocHoe MynbTMMeaNnHOE 060pYyaOBaHUE: NPOEKTOP,
3KpaH, HOYTOYK C NporpamMMHbIM obecneveHmem.

YyebHble ayantopum ceMmHapcKoro Tuna

Ayantopusi aAnst NpoBeAeHUs MPaKTUYECKUX 3aHATUN,
rpynnoBbIX U MHAMBUAYATbHbLIX KOHCYNbTaLWUA, TEKYLLEro
KOHTpOns.

Pabouee mecTo npenoaaearens, paboyne mecTa
obyyvaroLmxcs.
Hocka yyeHuyeckas 3-x anemeHTHasi, MeGenb ayaMTopHasi.
KomnnekT yyeGHo-HarnsaHbIX Noco6uii.

KomnbtoTepHbIN KNacc ¢ BbIXO4OM B
«MHTepHeT»

Ayantopusi Anst NPoBeAEHMS FPYNMOBbIX U MHANBMAYANbHbIX
KOHCynbTaumMi, CaMOCTOSATENbHOW paboThl.

Pabouyee mecTo npenogaesartens, paboune mecra
obyyvaroLmxcs.

Hocka ydeHudyeckas 3-x anemeHTHas, Mebenb ayaMTopHas,
3KpaH, KOMMbIOTEPLI C MPOrpaMMHbIM 0becnevyeHneM.
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NPUNOXEHMUE 7

METOOUWYECKMUE PEKOMEHOALUU NPENOOABATENAM
no AucuuniuHe

1. ®OPMbl OPTAHU3ALUN YYEBHOW OEATENBHOCTHU

dopmbl opraHu3aumm y4ebHOn OeATenbHOCTU MO AWUCUMNIVHE: FEeKuusi, NpakTUYecKne 3aHsTus,
camocTosTenbHasa paboTa CTyAEeHTOB, 3a4eT, 3K3aMeH.

Y oby4yawolmxca BeAyTCs NEKUMOHHble 3aHATMS B MHTEpakTMBHOW dopme B Buae  nekuum-
Bu3yanusaumun. lNpaktnyeckme 3aHATUA NpoBOAATCS B popme paboTbl B ManbiX rpynnax u TpaguuuoHHOWM
dopme.

B xoge n3yyeHus gucumnivHel CTyaeHTy HeobxoammMo BbIMONTHUTL BHEAyAUTOPHYHO paboTy, KoTopas
COCTOUT W3 crnefylLwmx BuOgoB paboT: BbLIMOMHEHWE WM chada TUMOBbIX PacyeToB, CaMOCTOSATENbHOE
n3y4yeHne Tem, CaMOMOAroToBKa K ayAMTOPHbIM 3aHATWSIM, CaMOMNoAroToBKa W yvacTue B KOHTPOJSIbHO-
OLEHOYHBIX MEPOMPUATHSAX.

Ha camocTosiTensHoe nayyeHve oby4aroLmMmMcst BeIHOCATCS] TEMbI:
1 cemecmp

MeToa koopauHaT Ha MAOCKOCTMW.

MonspHasa cuctema KoopauHar.

[MoBepxHOCTN BTOPOro nopsiaka.

KomnnekcHble yucna.

2 cemecmp

Mpon3BoaHbIE BbICLLMX NOPSAKOB

MpagneHT. kctpemym PHII. YcnosHbIn akcTpemym OHIT.

3 cemecmp

TpoOnHOW MHTErpan 1 ero NPUNOXEHMS.

Kp1BOnMHENHbIA MHTErpan 2-ro poga 1 ero nNpunoXeHus.

OundpdepeHumnansbHble ypaBHeHMS BbICLUUMX NOPSAKOB. CucteMbl AnddepeHumnanbHblX YpaBHEHNIA.
MpunoxeHne CTeNneHHbIX PSAOB K MPUBMMKEHHBIM BbIYUCTIEHUSAM.

3akoH 6onbLumx Yucen

KoppensunoHHbln aHanua

PwnNPE

N

ogkrwpnrE

Mo nToram ndydeHnst 4aHHbIX TeM CTYAEHTbl TOTOBUT KOHCMEKT, BbIMOMHAT NPaKTUYECKyo paboTy.

MMocne wm3yveHUs Kakdoro M3 pasfernoB NPOBOOUTCA PYOEXHbIA KOHTPOSb PesynbTaToB OCBOEHUS
OVICUMNIUHBI - CTYAEHTaMM B BUAE CaMOCTOATENbHOM MPOBEPOYHON paboTbl, CaMOCTOATENBHON paboThl
oby4yaroLlero xapakrepa. AMKTaHTa, KOHTPONbHOM paboTel. Mo MToram u3ydeHust AMCUMMIMHBI OCYLLECTBMAETCS
aTTectaums ctyaeHToB B opme 3a4deTa (1, 3 cemecTphbl) 3k3ameHa (2cemecTp)

YunTtbiBasg 3HAYUMOCTb OUCUMUMAMHBI B MPOJECCUOHANbLHOM CTaHOBNeHunM OakanaBpa, K ee
N3y4YeHno NPeabABNAOTCS CneaylLlmne opraHm3aumoHHble TpeboBaHUs:

— obsizaTenbHOE MocelleHne CTYOEHTOM BCEX BWAOB ayOUTOPHbIX 3aHATUNA; BeOEHWE KOHCMEKTa B
X04e INEKUMOHHbIX 3aHATUNA; KayeCTBEHHasi CaMOCTOATerNbHas MOAroTOBKA K MPaKTUYECKUM 3aHATUSAM,
akTuBHas paboTa Ha HUX, BbICTYMNINEHNE HA CEMUHAPCKUX 3aHATUSX;

— aKTUBHas!, pUTMUYHasi BHeayauMTopHasa paboTa CTyaeHTa; CBOEBPEMEHHAs caava npenogasarterto
OTYETHbIX MaTepurarnos No ayauTOPHbIM U BHEAyaAUTOPHBIM Bugam pabor.

2. OPFAHU3ALIMA U NPOBEOEHUE NEKLUMOHHbIX 3AHATUN

Cneuudmka gncumnimHbl COCTOUT B TOM, YTO PacCMOTPEHUE TEOPETMYECKMX BOMPOCOB Ha NEKUUSX
HenocpeaCcTBEHHO CBSA3aHO C NPMMEHEHMEM TEOPETUYECKOTO MaTepuana Ha NpakTU4ecknx 3aHATusax. B atux
YCINOBUSAX Ha Nnekumsax ocobeHHo BonblUoe 3Ha4YeEHNE MMEET peanu3aums crieQyroLmx 3agay:

1) oCMbICNIEHNE MOHATUI, BBEAEHHbBIX B TEOPETUHECKOM KYpCe, 1 OTHOLUEHWI MeXAy HUMW;

2) pacKpbITUe NPUKITALHOIO 3HAYEHUS TEOPETUYECKMX CBEAEHWI;

3) pasBuTME TBOPYECKOrO MOAXO4A K PELUEHUIO MNPaKTUYECKUX 3agad, OnvparoLlmMxcs  Ha
TeopeTu4eckme CBeeHUs;

4) hopMmnpoBaHUE N COBEPLLEHCTBOBAHNE YMEHUIN HA OCHOBE MOJTYYEHHbIX 3HAHUN.

Hapsgy ¢ nepeuncneHHbiMK Bbile obpasoBaTeflbHbIMY LENSMU, JIEKUMOHHbIE 3aHSATUS LOJDKHbI
npecnefoBaTb M BaXHble LienvM BOCMUTATENbLHOIO Xapakrepa, a MMEHHO:

a) BOCMUTaHWe HaCTOMYMBOCTU B AOCTUXEHUM KOHEYHON Lienu;

©) pa3BuTUE KpeaTUBHbIX KA4YECTB B acrekTe onTMManbHOro nomncka NyTen peleHns sagayu;

B) BOCMUTaHWE KPUTUYECKOTO OTHOLLUEHUSA K CBOEN AEeATENbHOCTW, YMEHUS aHanu3upoBaTb CBOH
paboTy, nckatb ONTUMAanbHbIN NYTh PELUeHUs, HAXOAUTb CBOU OLUMBKM U YCTPaHATb UX.
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Mpn n3noxeHnn matepuana y4eOHOM OUCLUMMIIMHDI, NpenogaBaTtento crneayet o0paTuTb BHMMaHME,
BO-MNEPBbIX, HA TO, YTO CTYAEHTbI NMOYYNNN 3HAHMWS MO ANIEMEHTAPHON MaTeMaTUKe 3a Kypc CpeaHeN LUKOSbI,
BO-BTOpPLIX, Heobxoammo wusberatb OyO6nNupoBaHus Martepuana C ApyruMu  yd4eOHbIMKM ANCUUNIIMHAMW,
KOTOpble CTYAEHTbl yXe M3ydunu nmMbo KOTopble NPeacTouT UM U3yuuTb. [ns 3Toro HeobxoguMmo
npenogaBaTesnto 03HAaKOMUTBLCS C y4eOHO-MEeTOAMYECKMMIN KOMMIIEKCAaMU OUCLMMIMH, B3aMMOCBSA3aHHbIX C
ancumnnuHon. MNMpenogaBaTtenb AOMMKEH YETKO AaTb CBsI3aHHOE, NOCcneoBaTebHOE U3NOoXEeHNe maTepmnana
B COOTBETCTBUWM C HOBEMLUMMW OaHHbIMW Hayku, NpeacTaBuTb CTyAEeHTaM OCHOBHOE ee cofepXaHue B
cXkatoMm, cuctemaTmsmpoBaHHoM Buge. lNpenogaBatens OOMMKEH usnaratbh y4ebHbI MaTepuan ¢ no3uuuin
MeXOUCUUNNMHAPHOIrO noaxoda, [AaBaTb 4YeTkMe onpeneneHns MNOHATUMHOrO annapaTta, KOTOpbIf
NCNONb3yeTCH Npu U3ydeHun OUCUUNnHLI.

B yyebHOM npouecce npenogasaTenb AOMKEH UCNONb30BaTb akTUBHbIE U UHTEPAKTUBHBLIE hOPMbI
0obyyeHusa CTyoeHTOB, KOTOpblE OOIMKHbI ONMPAaTbCA Ha TBOPYECKOE MbILLNIEHWe CTYAEHTOB, B HanbonbLuewn
CTENEeHN akTUBU3MPOBATb NMO3HABATENbHYI0 OEATENbHOCTb, AeNnaTh MX COaBTOpaMu HOBLIX MAEW, NpuyyaTb
NX CaMOCTOSITENbHO MPMHMMATbL ONMTMMaribHble PELLEHNs U CNOCOOCTBOBATL MX peanunsaumu.

B ayouTopHowm paboTe co cTyaeHTamm npeanonaratoTcs crneayowme opMbl NPoBeAeHUS NEKLMNIA:

JNlekupsi — BM3yanusaumsi MNO3BOSISIET CBEPHYTb MbICITUTENbHOE COAepXXaHWe W pasHble Buabl
MHdopMauMn B HarnsgHbin - obpas, KOTopblA, Oyayynm BOCMPUHSITbIM, MO3BOMUT CRAYKUTbL OMOpoR  Anst
MbICIIUTENMbHBLIX W MPaKTUYEeCKMX OeUCTBUW. Jlekumsi — BuM3yanusaumsi y4uT npeoOpas3oBbiBaTb YCTHYO W
MMUCbMEHHYIO UMHOpMaUUI0O B BU3yanbHYlD opMy, 4YTO QOPMMPYET Y HUX MbIWNEHNnE 3a cuyeT
cucTemaTmsalmm 1 BolaeneHns Hanbonee 3HaYUMbIX, CYLLLECTBEHHbIX SIEMEHTOB COAEPXKaHUA 00yYeHus.

3. OPFAHMU3ALIMA U NPOBEOEHUE MPAKTUYECKUX U JTABOPATOPHbIX 3AHATUA MO
AUCLUMIIUHE

Mo paucumnnmHe  paboyven nporpaMMon MpedyCMOTPEeHbl MNPaKTUYecKMe 3aHATUsS, KOTopble
NpoBOAATCA B criefyowmx popmax:

PaboTta B Manbix rpynnax (MOCTOSAHHOIO WM CMEHHOrO COoCcTaBa) cnocobcTeyeT Hanbonee NosiHOMY
PacKpbITUIO NOTEHUMana CTyAeHTOB B OTBETCTBEHHOM B3aMMOAENCTBUM, OBNageHne 3HaHUAMNU, YMEHNAMM
M HaBblkaMW KaXdblM CTyAEHTOM Ha YpOBHE, COOTBETCTBYHOLIEM €ro WHAMBMAYaNbHbIM OCOOEHHOCTAM
pa3suTus.

KoHTekcTHoe obOyveHue obecneuvBaeT oBnageHWe CTyOEeHTOM LENOCTHOW npodeccuoHanbHon
geaTtenpHocTblo cneunanucta (A.A.Bepbuukun). KoHTekcTHoe 0O0yyeHuMe, MOCTPOEHHOE Ha OCHOBEe
AeAaTenbHOCTHON MoAdenu cneumanucTta, obecneunBaeT ycnewHoe opMupoBaHMe MpodecCnoHanbHbIX U
JNIMYHOCTHbIX Ka4vecCTB CTyOeHTOB. CoueTaHne nos3HaBaTeNbHOrO nHTepeca u NO3UTMBHOM MoTunBauUun,
XapaKkTepHoe AN KOHTEKCTHOro obyyeHusi, cnocobCcTByeT TpaHchopMauuu no3HaBaTeslbHbIX MOTMBOB B
npodeccuoHarbHble, YTO BedeT K NocTeneHHOMy npeobpasoBaHuio y4eOGHON OesATenbHOCTU B pearbHYo
npeaMeTHY0 AesaTeNbHOCTb.

ApantuBHoe obyyeHuwe npepgnonaraeT rmMoOKyl0 CUCTEMY OpraHuM3aumMm y4yebHbIX 3aHATU C y4eToM
nHAnBMAyanbHbIX OCOGEHHOCTen CTydeHToB. LleHTpanbHoe MecTo oTBOAMNTCA 0Oy4yaemomy, ero
AeATenbHOCTH, KavyecTBam ero nuyHoctu. Ocoboe BHMMaHWe yaenseTcs OpMUPOBaHUNIO yHeBHbIX YMEHNIA.

4. OPFAHM3ALIMA CAMOCTOATENIbHON PABOTbI CTYAEHTOB

4.1. CamocTosiTenibHOE U3y4yeHue TemM

TeMbI, BblHECEHHble Ha CaMOCToATesIbHOEe WU3y4eHue, unsnararTcAa Ha NPaKTU4eCKUX 3aHATUAX B
BMae poknaga (coobuieHus). MpenogaBaTtenb B Havane M3y4YeHUs OWCUMMIIMHBbI BblOAET CTyAeHTam Bce
TEMbl [Afsi CaMOCTOATENbHOIO WU3ydeHusi, onpegensiet cpokn BAPC u npepocTaBneHuss OTYETHbIX
maTtepuanoB npenogasatento. Popma OTYETHOCTU MO CAMOCTOATENBHO M3YYEHHbIM TEMaM — KOHCMEKT,
nHaMBMAOyaneHas paboTta NpakTM4ecKoro xapakrepa.
MpenogaBaTtento HEOOXOANMO NOSACHUTL CTYAEHTaM OOLLMIA anropuTM CaMOCTOATENBHOrO U3ydYeHus
Tem:
1) 03HAKOMUTbLCS C PEKOMEHOOBAHHOW y4eOHON NUTEPATYPON U SMEKTPOHHBIMU pecypcamm no Teme, C
HOPMaTUBHO-NPABOBLIMU akTaMn (OPUEHTUPYSACH HA BONPOCHI A1 CAMOKOHTPOIS);
2) Ha 3TOMN OCHOBE COCTaBUTb PA3BEPHYTLIV NIaH U3INOXEHWS TEMbI;
3) 0gopMUTbL OTYETHLIN MaTepuan B yCTaHOBIEHHON hopme
(koHCNeEKT, rpadomnyeckas unu nHanBMayanbHas pabora NpakTMYEeCKOro xapakrepa);
4) npepocTaBUTL OTYETHLIN MaTepuan npenogasaTternto.
Kputepun oLeHKM TeM, BLIHOCMMbIX Ha CaMOCTOSAATENbHOE N3YYEHHUE:
- «3a4TEHO» BbICTABMSAETCA CTYOEHTY, €CININ OH SICHO, YETKO, NMOTMYHO U FPaMOTHO u3naraeT Temy:
AaeT onpefeneHne OCHOBHbIM MOHSATUSIM C NO3ULMM Pa3HblX aBTOPOB, NMPUBOAUT NPaKTUYECKNe NpMMepsbl No
n3yyaemov Teme, YETKO usnaraeT BblIBOAbl, cCOGMOAaeT 3afaHHylo (OpMYy W3MNOXEHUS — [oknag u
npeseHTauus;
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- «He 3a4TeHO» BbICTABNAETCS CTYAEHTY, ECIM OH He cobroaaeT TpebyeMyto hopMy U3NOXKEHUS, He
BblAEIIET OCHOBHbIE MOHATUS U HE NPeACTaBseT NpakTU4Yeckme Npumepsbl.

4.2. CamonoarotoBKa CTYAEHTOB K NPaKTUYECKMM 3aHATUSM MO AUCLIUMIIUHE

CamonogroToBka CTYAEHTOB K MPakKTU4EeCKMM 3aHATUAM OCYLLECTBIIAETCA B BMWOAE NOArOTOBKM MO
3apaHee n3BeCTHbIM TeMaM 1 BOMpocaMm.

4.3. OpraHusauvm BbINOJIHEHNA U NPOBEepPKa KOHCNeKTa, nHanBuayasibHOro sagaHuAa TunoBoro
pac4eTa

Y4yeOHble Uenn, Ha [OCTUXKEHME KOTOPbIX OPMEHTUPOBAHO BbIMOSIHEHWE KOHCMEKTa,
BbINOSIHEHNA MHAUBUAYANbHOIO 3a4aHuA: NONyYnTb LLeNOoCTHOE npeacTasneHne ob nsyvyaemon Teme.

YyeGHble 3apayun, KOTOpble AOMKHbI ObITb pelleHbl CTYAEHTOM B paMKax CaMOCTOATENIbHOro
M3YyYeHUA TeMbI:

- paspaboTka MHCTPYMEHTapusi B YCMOBUSAX MOCTaBIEHHON 3a4auu;

- cbop, obpaboTka, aHanM3 u cuctematmsauusa MHdopmauum no Teme, BolGOp METOAOB M CPEACTB
pelueHns 3agauu;

- pewweHune 3agaym BolbpaHHbIMY METOAAMW 1 CPEeaCTBaMMU;

- aHanus pesynbTaToB.

Wcnonb3oBaHHas nutepaTypa MoOXeT ObiTb pasnuyHoro xapakrepa: y4ebHuku, y4ebHo-
MeToamyeckme nocobus, cnosapu, CTaTbl U3 XXypHaNoB, pecypcbl cetn MHTepHeT v ap.

OpraHu3auus BbINOMHEHNUA U NPOBEPKa MHAUBUAYANbHOIO 3aAaHus TUNOBOrO pacyeTa

B npouecce n3yyeHnss maTeMaTUKN CTYAEHT JOIDKEH BbINONHUTL PS4 TUMOBLIX pacyeToB, rnaBHas
Lenb KOTOpbIX — OKa3aTb CTyAEHTY nomMoLllb B ero pabote. PeueH3nn Ha aTu paboTbl NO3BOMSIOT CTYAEHTY
CyOuTb O CTEeNeHu YCBOEHUS UM COOTBETCTBYIOLLEro pasfena Kypca; ykasblBalT Ha MMEILWMecs y Hero
npobensl, Ha XXenaTenbHOe HanpasneHne ganbHenwen paboTbl; NomoraT chopMynMpoBaTh BONPOCH! AN
KOHCynbTaumm ¢ npenogasarenem (MMCbMeHHOW NN YCTHOR).

He cnegyeT npucTynaTth K BbIMOSTHEHMIO TUMOBOIO pacyeTa A0 peLueHUs AoCTaTOYHOro KonmnyecTaa
3agay no maTtepwvany, COoTBEeTCTByOLWEMY 3ToMy 3adaHuto. OnbIT NOoKka3biBaET, YTO Yalle BCEro HeyMeHue
pewnTb Ty UMK UHYIO 3ad4advy TUNOBOrO pacyeTa Bbi3bIBAETCA TEM, YTO CTYAEHT He BbINOMHMN TpeboBaHue.

TunoBble pacyeTbl AOMKHbI BbIMNOMHATLCA CaMOCTOATENbHO. HecamocToAaTenbHO BbINOMHEHHAst
paboTa He fJaeT BO3MOXHOCTM NpenogaBaTtento-peLeH3eHTy ykasaTb CTyAeHTY Ha HegocTaTku B ero pabore,
B YCBOEHUM M y4ebHOro matepuana, B pedynbtaTe Yero CTygeHT He npuobpeTaeT HeobxoanMbIX 3HAHWUW U
MOXET OKa3aTbCs HEMNnoAroTOBNEHHbIM K YCTHOMY 3K3aMeHY U 3a4eTy.

MpopeLeH3npoBaHHbIe TUMOBLIE pacyeTbl BMECTE CO BCEMU UCMPaBMEHUAMU U OOMNOMHEHUAMN,
cAenaHHelMM no TpeboBaHWMIO peueH3eHTa, crnedyeT coxpaHATb. be3 npeabsBneHuss npenogasaTento
NPOpPELLEH3NPOBaHHbIX KOHTPONbHBLIX PaboT CTYAEHT He JoMNyCcKaeTCcs K caave 3ayeTa 1 aK3aMeHa.

Mpy BbINONHEHUN TUMOBLIX PACYETOB HAOO CTPOro MpUAEPXKMUBATLCHA YKasaHHbIX HWXE npaBun.
PaboTbl, BbINONHEHHbIE 6e3 COOMOAEHUST 3TUX NPaBUIl, HE 3a4UTLIBAIOTCA M BO3BPALLAOTCS CTYAEHTY ANs
nepepaboTku.

1. TvunoBoW pac4yeT crneayeT BbIMOMHATL B OTAENbHOW TETPaAuW, YepHunamm noboro LuBeTa, Kpome
KpacHOro, oCcTaBnisid Nons Ans 3aamevyaHuii peLeH3eHTa.

2. Ha obnoxke TeTpagu OOMKHbl OblTb SCHO HaMMCaHbl hamMunusa, UMS U OTYECTBO CTYAEHTA,
HasBaHWe ANCUMMIMHbI, DaKynbTET, rpynna.

3. B paboTy gomkHbl OblTb BKMOYEHbI BCE 3aayn, ykasaHHble B 3aJaHuu, CTPOro Mo CBOEMY
BapuaHTy. TunoBble pacyeTbl, cogepXallne He BCe 3aJayuv 3aaHus, a Takke codepXaline 3afayuu He
CBOEro BapuaHTa, He 3a4nUThbIBalOTCA.

4. PeweHne 3agay Hago pacnonaratb B Mopsiike HOMEpPOB, yKasaHHbIX B 3a[aHusX, COXpaHss
HoMepa 3ajau.

5. MNepepn pelueHneM KaxXaon 3afayum Haao BbiNnUCaTb NOMHOCTLIO ee ycrosue. B Tom cny4vae, ecnu
HEeCKONbKO 3adad, U3 KOTOpbIX CTyAEeHT BbiOMpaeT 3agadvy CBOEro BapuaHTa, umetot obuyto hopMynnpoBkKy,
crnegyeT, nepenucbiBas ycrnoBsue 3agadun, 3aMeHUTb obwme AaHHble KOHKPETHLIMW M3 COOTBETCTBYIOLLErO
Homepa.

6. PeweHune 3apgay crnegyet u3naratb NogpobHO M akKypaTHO, OOBACHAS M MOTMBUPYS BCe
OEeNCTBUS MO XO4y pelleHus 1 gernasa Heobxoanmble YepTexu.

7. Nocne nony4yeHns NPopeLLEeH3MPOBaHHOM paboThl, KAk HE 3a4YTEHHON, TaK U 3a4TEHHON, CTYAEHT
OOMKEH NUCMNPaBUTb BCE OTMEYEHHbIE PELIEH3EHTOM OLUMOKM U HEJOYETHl 1 BbINONHUTL BCE PEeKOMeHAaLmm
peLeH3eHTa.

Ecnu peueH3eHT npegnaraeT BHECTW B peLUeHUs 3ajady Te WM WHble UCMpPaBieHUs wunu
OOMONHEeHNA 1 caaThb UX ANs NOBTOPHOW NPOBEPKU, TO 3TO CneayeT caenaTb B KOPOTKUMA CPOK.
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B cnyyae HesauyeTa paboTbl ¥ OTCYTCTBUS MPSIMOrO yKasaHWsl peLeH3eHTa Ha TO, YTO CTyAEeHT
MOXET OrpaHUYUTLCA MPEeCTaBMEHNEM WCMPaBlEHHbIX PELUEeHUI OTAENbHbIX 3agad, Bcs paboTa AoSmkHa
OblTb BbINOMHEHA 3aHOBO.

Mpy  noBTOpHOM cpaye  TUMOBOMO  pacyeTa  [domkHa  obsisaTenbHO  HaxoAWTbCs
npopeLeH3npoBaHHas paboTa 1 peLeH3usl Ha Hee. B cBs3n ¢ aTUM pekomeHayeTcs paboTy Hag owmnbkamm
fAenatb B TOW e camol TeTpaau. BHocUTb UcnpaBreHus B cam TeKCT paboTbl Nocre ee peLeH3npoBaHus
3anpeLlaeTcs.

- Ecnu TMnoBoii pacyeT «He 3aumeH», cnedyeT caenatb paboTy Hag owunbkamu B TOW ke camoi
TeTpaau, 1 ellle pas caatb TUMOBOWN pacyeT PELIEH3EHTY.

5. KOHTPOJIbHbIE MEPOIMPUATUA NO PE3YJNIbTATAM U3YYEHUA OUCLUNNNUHDbI

BxoaHoOM KOHTPONb NMPOBOAUTCA C LIENbIO BbIBMEHUS pearibHON rOTOBHOCTU CTYAEHTOB K OCBOEHUIO
OaHHOW OUCLUMNIUHBI 3a CYET 3HaHWWA, YMEHUW U KOMMNETeHUU, CHOPMUPOBAHHbLIX Ha MpeLecTBYLWmMX
avcumnnumHax. Temartudeckass HarnpasBneHHOCTb BXOAHOrO KOHTPOMs — 3TO BOMPOCHI,  U3y4Yaemble B
LLIKOFIbHOM Kypce MaTeMaTuKu.

BxoaHoW KOHTpOnb NpOBOAUTCA B BUAE TECTUPOBAHUS.
Kpumepuu ouyeHKU 8x00HO20 KOHMPOJIS:
- OueHKa «OTNNYHOY, eCrn KONMMYEeCTBO NpaBuiibHbIX 0TBETOB OT 81-100%.
- OueHKa «xopoLLoy, eCrnv KONM4YecTBO NpaBuibHbIX 0TBETOB OT 71-80%.
- OueHka «y4oBNeTBOPUTENBHOY, €CMNW KOMNMYECTBO NpaBuibHbIX OTBETOB OT 61-70%.
- OueHKa «HeyOoBneTBOPUTENBHOY, €CININ KONMMYECTBO NpaBuiibHbiXx 0TBETOB MeHee 60%.

B TeyeHne cemecTpa no utoram ndyvyeHus pasgenoB AMCLMNINHBLI MPOBOANTCA PYOEXHBIN KOHTPOIb
B BUE CAMOCTOSATENbHOWM NPOBEPOYHON paboThl, CAMOCTOSITENBHOM paboThl 0Oy4atoLLLEro xapakTepa.
Kpumepuu oueHKU pybexHO20 KOHMPOIJIs:
- OueHKa «OTIIMYHOY», ECNN KONMYECTBO NpaBuIbHbIX 0TBETOB OT 81-100%.
- OLeHKa «XOPOLLOY», eCrX KOMNMYECTBO NpaBuibHbIX OTBETOB OT 71-80%.
- OueHKa «y4OBNETBOPUTENBHOY, €CMNU KOMNMYECTBO NPaBUibHbIX OTBETOB OT 61-70%.
- OueHKa «HeyOoBMeTBOPUTENBHOY, ECININ KONMMYECTBO NpaBusibHbiX 0TBETOB MeHee 60%.
dopma arTectauMM CTyOeHTOB — 3ayeT. YyacTve CTydeHTa B npoueaype norfyvyeHust 3advéTta
OCYLLIECTBMSIETCS 3a CYET y4ebHOro BpeMeHu (TpygoéMKOCTU), OTBEAEHHOIO Ha U3y4YeHMe OUCLUMIVHDI.

OcHogHble ycrosusi Nonmy4YeHuUs cmyO0eHmom 3a4éma:
3a4yeT BbICTaBMNSAETCA MO pe3ynbTaTaM TEKYLIero KOHTPOMNs (TEKyllerh ycneBaeMOCTW B CEMECTpe) WM
TECTUPOBAHUSI.
3auTeHo CTaBUTCSt MO UTOraM CAAyM B TEYEHWE CEMECTpa MHAMBMAYanNbHbIX 3aaHUNA Y KOHTPObHbIX
paboT, NpeoyCMOTPEHHbIX paboyelt nporpamMMoi MO COOTBETCTBYHOLLEMY HanpaeneHuo, nubo no
pe3ynbTaTtam 3a4eTHOWN paboTbl UTOrOBOro cobeceoBaHNUA MPU HAaNUYUK BbINOMHEHHBLIX MHAUBUAYANbHBIX
3afaHuin B MOMHOM COOTBETCTBUWM C anroputMOM WCCRefoBaHUS U OOBSCHEHMEM BCEX MPOMEXYTOUHbIX
BbIKINagoK.
He 3auTeHO cTaBUTCA MNpPW HEBBLINONMHEHUW WHAMBWUAYalnbHbIX 33aJaHUA M 3a HEeyMEHWe peluaTtb
3aaun unm o6 bACHATL CMbICH NOMYYEHHBbIX Npeobpa3oBaHNiA UK Pe3ynbTaToB.
lnaHosasi npouedypa nonyyeHusi 3ayéma:
1) 3aknounTenbLHoe TECTMPOBaHNME.
2) MpenogaBaTens NpocMaTpuBaeT 3anMcK B XKypHarne y4yéta MmoceLiaemMocT M ycneBaemocTu
CTY[EHTOB.
3) MNpenopaBatenb BbICTaBMSAET «3a4YTEHO» B 3K3aMEHALMOHHYIO BEAOMOCTb U B 3a4ETHYIO KHUXKY
CTyZeHTa.
®opma ammecmauyuu cmyOdeHmo8 — 3K3aMeH. JK3aMeH MPOBOAMTCH B CMeELLUaHHon d¢opme no
6unetam (OOHUM M3 3TarNoOB KOTOPOro BLICTYMAET UTOrOBOE 3aKMouMTenbHOe TecTupoBaHue). Mpu aTom
BbICTaBMNSAOTCS OLEHKU:
OTnnyHO — 3a rnNybokue M NpPoYHblE 3HAHWSI TEOPETUYECKOro MaTepuana (onpeaeneHue NoHSATUIA,
[0Ka3aTenbCTBO TEOPEM, B3aNMOCBSI3b MEXAY NOHATUAMU) U YMEHME MPUMEHSATL €ro Npu peLLeHNN 3agay.
XopoLlo — OTBET HE COAEPXUT rpydbIx OLWMBOOK, MaTepman OCBeLLaeTCsi NONHOCTbI0, TEOPETUYECKMIA
mMaTtepuan npuMeHsieTcsl Npy peLleHWn 3agad, Ho BO3MOXHbl He[oYeThl, YCTpaHseMble Mocrne HaBOASALLMX
BOMPOCOB.
YOOBNeTBOPUTENBHO — 3a 3HaHME OTAEeNbHbIX OCHOBHBLIX MOHATUIA UM TEOpeM, YMeHue pelaTb
CTaHAapTHble TUMNOoBble 3aJau.
HeynoBneTBoputensHO — 3a HE3HaHNE OCHOBHbIX MOHATUIA, NPaBWIl, CBOMCTB, HEYMEHUE MPUMEHSITb
TeopeTM4eCcKnin maTepuan ans peLleHns TUNoBbIX 3aaau.
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NMPUNOXEHUE 8
KAOPOBOE OBECNEYEHME Y4YEBHOI'O MPOLIECCA NO AUCUMUNNUHE
1. Tpe6oBaHue ®rocC

Peanusaums nporpamMmbl 6akanaBpuaTta obecneumBaeTcs PyKOBOASLMMM U HayYHO-NeAarormyecknumn
paboTHMKaMM OpraHM3aumMK, a Takke nMuaMmn, NpyMBAEKaeMbIMM K peanusaumm nporpammel 6akanaepuata Ha
YCNOBUSIX PaXAaHCKO-MPaBOBOro A0rosopa.

[ons Hay4yHo-negarornyecknx paboTHMKOB (B MpUBEAEHHbIX K LENOYMCIIEHHBIM 3HAYEHMSIM CTaBOK),
UMerLLMX obpa3oBaHMe, COOTBETCTBYIOLIEE MPoduio NpenoJaBaeMon AUCUMMAMHBI (Moayns), B 06LEM
yucne HayyHo-negarormyeckmx paboTHWKOB, peanusyrowmnx nporpamMmy 6akanaepuarta, A0/HKHA COCTaBNsATb
He MeHee 60 NpoueHTOoB.

[ons Hay4Ho-negarornyecknx paboTHWKOB (B MpUBEAEHHbIX K LEeNOYMCIIEHHBIM 3HAYeHMsIM CTaBoK),
MMEIOLUMX YYEHYIO CTeneHb (B TOM YMCe YYeHYyt CTeneHb, MPUCBOEHHYIO 3a pybexoM 1 npusHaBaemyio B
Poccuitckoit denepaummn) n (Mnn) ydeHoe 3BaHue (B TOM YUCIE ydeHOe 3BaHME, MOJSTyYEHHOE 33 PyHexoMm U
npusHaBaemoe B Poccuiickoit ®depepaumn), B O0OLWEM uMCe Hay4YHO-MEeAArornyeckmx paboTHMKOB,
peanusylowmx nporpammy bakanaspuara, AoMKHa 6biTb He MeHee 60 NPOLEHTOB.

[onsi paboTHMKOB (B MPUMBEAEHHBIX K LEMOYMCIEHHBIM 3HAYEHUSM CTaBOK) U3 YMCNa PyKOBOAUTENEN
M pabOTHMKOB OpraHu3auuii, [edTenbHOCTb KOTOPbIX CBSi3aHAa C  HanpasfieHHOCTblo  (npodunem)
peanv3yeMoi nporpaMMbl 6akanaBpuaTa (MMetoLMX CTaxk paboTbl B IaHHOWN NpodeccuoHanbHoM 061acTu He
MeHee 3 neT), B 0b6weM umcne paboTHUKOB, peanusylowmnx nporpamMMmy 6akanaBpuaTta, AO/HKHA ObiTb He
MeHee 5 npoueHTOoB.
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NMPUNOXEHMUE 9

depepanbHoOe rocyaapcTBeHHoOe GlogKeTHOe obpa3oBaTenbHOe yupexaeHue
BbicLuero obpasoBaHunA
«OMCKMI rocyaapCcTBeHHbIN arpapHbii yHuBepcuteT umenun MN.A.CtonbinMHa»

dakynbteT TexHun4yeckoro cepsuca B AlNK

Oonon no HanpaeneHuto 35.03.06 ArpouHxxeHepusA

$dOHO OLLEHOYHbLIX CPEOCTB
no AuUcuUUNnuHe

B1.0.09 Buicluasa maTemaTuka

HanpaBneHHocTb (Nnpocunb) «TexHn4yecknn cepeuc B AlMK»

ObecneunBatowas npenogasaHne AUCLUNINHGI MaTemaTnyeckmx 1 eCTECTBEHHOHAYYHbIX
kacpegpa - ONCUMNNWH
PaspaboTtuuk

H.[O. XaputoHoBa
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BBEAEHMUE

1. ®oHO OUEHOYHbIX CPEeACcTB MO AWUCLUUMNMHE siBRsieTcss obsizaTenbHbiM  060COGEHHBIM
npunoxeHvem k Paboyeil nporpaMMe AVCUMMNIIVHBI.

3. ®oHO OLEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOMW 4acTbld HOPMaTUBHO-METOAMNYECKOrO
obecneyeHns CUCTEMbI OLIEHKWN Ka4ecTBa OCBOEHUS 0ByYaloLWLMMUCS YKasaHHON UCUUMIVHBI.

4. Tpn nomowm ®OC  ocylecTBNSETCA KOHTPOMb W YynpaBreHne npoueccomM opMUpPOBaHUS
obyvarommmca komnetTeHuuin, 13 yucrna npegycmotpeHHbix ®FOC BO B kavecTBe pesynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEHOYHbIX CPeAcTB MO AUCUMNIIMHE BKMoYaeT B cebsA: OLeHOYHble CcpeacTsa,
npuMeHsieMble Ons  BXOOHOTO  KOHTPOMNS; OLEHOYHble CpeactBa, MNpUMeHsieMble B paMKax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oleHouHble cpencTsa,
npuMeHsieMble AN TeKyLLero KOHTPONs W OLeHOYHble CPeacTBa, MpUMeEHsieMble Mpu MPOMEXYTOYHOM
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBGI.

6. Paspabortuvkamn oHOA OLEHOYHbIX CPeAcTB MO AWCUMMIMHE SBMSATCS npenojasatenu
Kadbedpbl ~MaTtemMaTMyecKMx W eCTECTBEHHOHay4HbiX  AucuunivH, obecneyvBalowen unsydyeHue
obyvaowmmmnca  gucuunivHel B yHuBepcuteTe. CopepxaTenbHoW OcHoBow pAansd paspabotkm POC
nocnyxwna Pabo4yas nporpamMmma AMCLUMNINHDI.
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C ncnonb3oBaHueM nNpeacTaBlieHHbIX B N. 3 OUEeHOYHbIX cpeacTse

1. OXUOAEMBbIE PE3YJIbTATbl U3YYEHUA
y4yeGHOM AUCLUNNUHBI, TepCOHaNbHbIA YPOBEeHb AOCTUXKEHUA KOTOPbIX NpoBepsieTcA

KomneTteHuun,

s opumposanan | I oy pavias AmiHon Aol
KOTOpbIX 3aieucTBOBaHa -
AMCLMTIIHHA nHAaukaTopa (kak oxxmgaeMblvi pesynbTaT ee OCBOEHNS)
AOCTIDKEHNN 3HaTb U ymMeTb Aenatb BNageTb HaBblkaMm
Koq HavMeHoBaHue KOMMeTeHLun 4
noHnmaTb (aencrteoBatb) (MMeTb HaBbIkK)
1 2 3 4
O6uwenpodeccmoHanbHble KOMNETEHLUN
cnocobeH MAO-1onk1 3HaTb OCHOBHbIE | YMETb Bnanetb
OlK-1 | pewaTtb TMNOBLIE | VcnonbayeT 3aKOHbI ucnons3osaTb CNOCOBHOCTLIO
3agaun OCHOBHbIe €CTEeCTBEHHOHay | OCHOBHblE 3aKOH ncnonbL3oBaTb
npodeccnoHanb | 3aKOHbI YHbIX AUCLUUMMNH | €CTECTBEHHOHAy4Y | OCHOBHbIE 3aKOHbI
HOW €CTECTBEHHOHa | Ans peLleHns HbIX AUCLUMNMAWH €CTeCTBEHHOHay4H
OesaATenbHOCTH YYHbIX CTaHOapTHbIX Ans pelleHns bIX AUCLIMNNNH ANS
Ha oCcHoOBe AVCUMNIWH ANs | 3adad B CTaHAapTHbIX peLleHns
3HaHWN peLleHus COOTBETCTBUM C 3ajay B CTaHOapTHbIX
OCHOBHbIX CTaHOapTHbIX HanpaBneHHOCTb | COOTBETCTBUN C 3ajay B
3aKOHOB 3ajay B 10 HanpasfeHHOCTb | COOTBETCTBUN C
MaTemaTM4eCKnX | COOTBETCTBUM C | MpodpeccnoHans | to HarnpasneHHOCTbIO
, HanpaBfeHHOCT | HOW npodeccnoHanbH | NpodeccnoHansHo
€CTeCTBEHHOHay | blo OesATernbHOCTH OWN OEeATENbHOCTN | 1 AeATENbHOCTH
YHbIX © npodeccunoHan
obuwenpodeccno | bHoOM
HanbHbIX AesTenbHocTH
AUCUUNNUH C NO-20nk-1 3HaTb OCHOBHbIE | YMETb Bnagetb
npUMEHEHNeM Mcnonbayet mMaTeMaTu4eckme | Ucnonb3oBaTb CNoCcoBHOCTLI0
MHMOOPMAaLMNOHHO | 3HaHMWe MeToabl And MaTeMaTu4eckme | UCnorb3oBaTb
- MaTeMaTU4yeckn | pelleHus mMeToabl Ans mMaTteMaTtuyeckue
KOMMYHWKaUWOH | X METOAOB AN | CTaHOapTHbIX peLueHus mMeToabl ANns
HbIX TEXHOMNOTNA | pelueHus 3ajay B CcTaHAapTHbIX peLleHns
CTaHOapTHbIX COOTBETCTBUM C 3ajay B CTaHOapTHbIX
3afjay B HanpasreHnem COOTBETCTBUM C 3agay B
COOTBETCTBUM C | NpodpeccuoHans | HanpasneHnem COOTBETCTBMU C
HanpasreHnem | How npodyeccroHarnbeH | HanpaereHnem
npodeccnoHan | geATensHOCTU O AeATeNnbHOCTU | NpodeccrnoHansHo
bHOW " feaTenbHoCTU
AesTenbHocTn

40




YACTb 2. OBLLAA CXEMA OLEHNBAHUA XOOA U PE3YJIbTATOB U3YYEHUA

YYEBHOW AUCLUNINHBI
O6LWune KpUTEPUN OLIEHKU U peecTp NPUMeHseMbIX OLleHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3ynbTaToB U3y4eHus1 y4ebHoMn
OUCLUMNIIMHBbI B paMKax negarorm4yeckoro KOHTpons

Pexum KOHTPOmNbHO-OLEHOYHBIX MEPONPUATUIA

Kareropus camo- B3aNMo- nperlooL,:‘J(,aai-1Ka - C;;ZZZ:;BMTenﬂ clffl(?)“::(a;
KOHTPOMS N OLIEHKM OLieHKa oueHka
BaTens npoussoacTea OLleHKa
1 2 3 4 5
BxogHown 1 MnceMeHHbIN
KOHTpOIb onpoc
WupnBrayanusaums
BbINOMHEHNST®,
KOHTpPONb 2
bMKCUpOBaHHbIX
BugoB BAPC:
- TunoBon pacyet 2.1 WnanennyankH PeueHsnpoBaHue
ble 3aJaHus
Tekywumn 3
KOHTPOJb:
- CamocTosiTensHoe MpoBsepka
N3y4YeHne Tem KOHCNeKTa
- B paMKkax
npaKkTU4ecKmx Bonpocbl ans Onpoc, pelueHune
(ceMmuHapckmx) 3.1 | camonoaroToBk 3agav,
3aHATUNA U n TecTupoBaHue
NOArOTOBKU K HAM
- B paMkax obLue-
YHUBEPCUTETCKON 39
CUCTEMbI KOHTpOIS
yCMeBaeMOoCTH
[MpomexyToyHas TecToBbIE 3aver
aTTecrtaumsa® BOMPOCHI. 1 1 2 cemecTpbl
obyuatoLmxcs no 4 Bonpocsl ans (TecT)
nuToram nsyyeHus NMOArOTOBKM K Ok3ameH
OVCUMNIUHBI 3K3aMeHy 3 cemecTp

* AaHHBIM 3HAKOM MOMeYeHbl UHAMBMAYyanM3npyemble Buapl y4ebHonm paboThbl

M3y4YeHUA Y4eOHON ANCLUNIIUHBI

2.2 O6Lwwue KpUTEPUU OLIEHKU XO4a U pe3yribTaToB

1. PopmanbHbIN KPpUTEPUIA NONyYEeHUA 0GyYaroLWMMUCA
NOJIOXNUTENbHOMN OLeHKN NO UTOraM U3y4yeHUss AUCLUMNIIVHDI:

1.1 lNpegycmoTpeHHasn nporpamma
N3y4YeHUst AUCUMNNMHBI 06y4aloLwmnmcs
BbIMNOSTHEHA NOIHOCTLIO 40 HaYana
npouecca NpoMeXXyTO4HOW aTTecTaumu

1.2 Mo Kaxxgon n3 npeaycMOTPEHHbIX MPOrpaMMon BUAOB paboT
no gucumnnuHe obyvaloWnincs ycnewHo otTyiTancsa nepeg
npenogasarteneM, AEMOHCTPUPYS MPU STOM OOIMKHBIN (He HKe
MUWHMMarbHO NPUEMMNEMOro) yYpoBeHb CHOPMUPOBAHHOCTH
3M1EMEHTOB KOMMETEHLMN

Ka4yeCTBEHHOM OLieHKM paboTbl 0Gy4aloLerocs B paMkax M3y4eHusi AUCLUMNIUHDI:

2. I'pynnbl HedbopMmanbHbIX KpUTEepues

2.1 Kpntepum oueHKn KadecTtBa xoga
npoecca usyvyeHus obyyaroLimmecs
nporpaMmbl ANCUUNNNHBI (TEKYLLEN

yCrneBaeMocCTH)

2.2. Kputepun oueHKn KadecTtsa BbIMOMHEHNSA KOHKPETHbIX
Bungos BAPC
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2.3 KpuTtepuu oLieHKN Ka4yeCTBEHHOIo
YPOBHSA WUTOrOBbIX PE3YNbLTATOB

n3yyvyeHna ancumnniinHbl

2.4. KpI/ITepI/IM aTTecTaunoHHOM OLLEHKN Ka4eCTBEHHOIO YPOBHA
pe3ynbTaTtoB U3y4YEHUA ONCLUUNTTNHBI

2.3 PEECTP

ANieMeHTOoB (*)OHFI,a OLEeHO4YHbIX CcpeacTsB no yqe6|-|017| AauncumnnuHe

Npynna OueHo4YHOEe CpeaCcTBO NN ero dNemMeHT
OLEHOYHbIX CpeacTB HaumeHoBaHune
1 2

1. CpepctBa ansa
BXOA4HOro KOHTponA

BOI'IpOCbI ana npoeegeHnda BXOAHOIro KOHTposA

KpI/ITepI/II/I OLEHKN OTBETOB Ha BOMNPOCbLI BXOOAHOIo KOHTPOIA

2. CpeactBa

ANA NHAMBUAYyanu3auum
BbINOJSIHEHUA,

KOHTpOns
dmkcupoBaHHbIX BUAOB
BAPC

[MepeyeHb 3agaHnin AN KOHTPONBLHON PaboThl

LWkana v KpuTepum oueHUBaHWSA NHAMBUAYANbHbIX Pe3ynbTaToB
BbINOMHEHNS KOHTPONbHOW paboThl

I'Iepequb 3adaHnda K TUnoBbIM pacyeTamMm

LWkana n Kputepun oueHmBaHnAa TUNOBOIro pacyeTa

BOI'IpOCbI O1A CaMOCTOATESIbHOIo N3yvyeHuna TemMbl

OBLWwi anropMTM CaMOCTOSATENBHOTO U3YYEeHUs TEMbI

LWkana n Kputepun oueHnBaHNA CaMOCTOATESNIbHOIo N3y4eHnda Tembl

3. CpeactBa
ANA TeKyLlero KOHTpons

BOI'IpOCbI O1A CaMOCTOATESIbHOIo N3yvyeHuna TemMbl

KpI/ITepI/II/I OLUEHKN CaMOCTOATENIbHOIro n3yvyeHuna Tembl

BOI'IpOCbI Ona camMonogrotToBKK No TeMam nNpakTn4eckux 3aHATUN

KpuTepun oueHkM camonoaroTOBKM

4. CpepcTBa

ANA NPOMeXyTO4YHOWM
aTTecTauum no utoram
M3yYeHUA QUCLMNIIUHDI

TecToBbIE BOMPOCHI AnAa npoBegeHna MToroBoro KOHTpons

OK3aMeHaLUMOHHble BONPOCHI N0 y4ebHON ANCUMMINHE

Mpumep aK3aMeHaUMoHHoro GuneTa

MnaHoBas npoueaypa NpoBeAeHUs: 9k3ameHa

LLkana n Kputepun oLueHKN OTBETOB Ha BOMPOCHI NTOroBOro KOHTpOIA
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2.4 OnucaHue nokasaTenemn, KpMTEPMEB U1 LLUKar OLEeHMBAHUA U 3TanoB POPMMPOBAHUA KOMNETEHL UM B paMKax AUCLUNIIUHBbI

YPOBHN CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNEeTeHUnA He

MUHUMarbHbIN

cpeaHuin

BbICOKUN

cdopmmpoBaHa
OueHkn chopMMpPOBaHHOCTU KOMMETEHUU
2 3 4 5
OueHka OueHka OuyeHka «xopowo» OueHka «omnu4yHoO»
«Hey008/1emeopumessHoO» «y0oe/1emeopumesnibHo»
MokasaTens XapakrepucTtvka chopMMPOBAHHOCTY KOMNETEHLMN dopMbI 1
WHaekc u Kop OLEeHNBaHNS — KomneTeHuus B nonHom CbopmMmpoBaHHOCTb CbopmmpoBaHHOCTb CbopmmpoBaHHOCTb cpencTea
Ha3BaHue vHAnkaTopa MHaukaTope 3HaHVs, ymeHns:, | Mepe He chopmmpoBaHa. KOMMeTeHLMM KOMMETEHLMM B LIENOM KOMMeTEHLMN NOSTHOCTbIO KOHTpONS
KomneTeHLun | AOCTVXeHUn KOMMETEeHLN HaBbLIKUA MmetoLumxcst 3HaHWi, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET hopMUpoBaHMS
KomneTeHunm (BnapeHvs) YMEHUi1 1 HaBbIKOB MVUHUMaTbHBIM TpeBoBaHUsIM. TpeGoBaHUsIM. KOMMeTeHLMiA
He[oCTaToOuHO ANns TpeboBaHUAM. MmetoLumxcsa 3HaHuiA, MmetoLumxcsa 3HaHuWiA,
peLLeHns NPaKTUYEeCKNX MmetoLumxcsa 3HaHUi, YMEHWI, HaBbIKOB U YMEHWI, HaBbIKOB U
(npodbeccunonanbHbIx) 3agay YMEHWIN, HaBbIKOB B MOTVBALMK B LLENIOM MOTMBALIMU B NOMHOMN
LienioM JOCTaToYHO ANA | A0CTaTOYHO ANS peLleHns Mepe J0CTaTo4HO ANA
peLLeHns NPaKTUYEeCKNX cTaHAapTHbIX peLleHnst CIOXHbIX
(npodbeccuoHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodbeccuoHanbHbIX) (npodbeccuoHanbHbIX)
3agav 3agad
Kputepum oueHmBaHmns
MonHoTa 3HaHui 3HaeT kak dparmeHTapHble 3HaHUs He MornHble 3HaHUs cchOpMUPOBaHHbIE, HO C cchopMUpoBaHHble B
1cnonb3oBaThb OCHOBHbIX 3aKOHOB OCHOBHbIX 3aKOHOB HekoTopbiMM Npobenamm NONHOM obbeme 3HaHWS
OCHOBHbIE 3aKOHbI | €CTeCTBEHHOHaYYHbIX €CTeCTBEHHOHaY4HbIX 3HAHWS OCHOBHbIX 3aKOHOB | OCHOBHbIX 3aKOHOB
€CTeCTBEHHOHayy | AUCUMNIVH ANS peLueHns AVNCUMMNWH ANns €CTeCTBEHHOHaYy4HbIX €CTeCTBEHHOHay4HbIX
HbIX AUCLMMINH CTaHAapTHbLIX 3a4ay B peLleHnst CTaHAapTHbIX AVCLMNINWH ANSA pellenHns | AUCLMNIUH AN peLleHus
ANs peLueHns COOTBETCTBUM C 3a4ayv B COOTBETCTBUM C | CTaHAAPTHbLIX 3a4ady B CTaHAapTHbIX 3a4ay B
cTaHAapTHbIX HanpaBneHHOCTbIO HanpaBneHHOCTbIO COOTBETCTBUU C COOTBETCTBUU C
3agay B npodeccroHansHon npodpeccroHanbHon HanpaBneHHOCTbIO HanpaBneHHOCTbIO
COOTBETCTBUU C nesiTenbHOCTU AeaTenbHOCTU npodeccroHanbHoMn npodeccroHanbHoMN o
HanpaBneHHOCTb AesTenbHOCTH AesTenbHOCTH npoc,
o KOHCMeKT,
NpoeccroHassH KOHTpﬁom’Haﬂ
OVl AesiTenbHOCTM pabora,
ONK-1 W0-lorka Hanuune ymenuin ymeeT He yMeeT 1crnosb3oBaTh He NosHble yMeHust cpopMMpOBaHHbIE, HO C cpopMMpOBaHHbIe B paxggB?IeACT
ucnonb3oBaTb OCHOBHbI€ 3aKOHbI ucnonb3oBaTtb HekoTopbIMK Npobenamu nosiHoM obbeme ymeHus TeopeTMLleCKM‘e
OCHOBHbIE 3aKOHbl | €CTEeCTBEHHOHAY4YHbIX OCHOBHbI€ 3aKOHbI YMEHMS UCMonb3oBaThb Mcnonb3oBaTh OCHOBHbIE W NpaKTUHEcKHe
€CTECTBEHHOHayy | AVCLMNAWH ANS peLlleHns €CTeCTBEHHOHaYYHbIX OCHOBHbI€ 3aKOHbI 3aKOHBI BONPOCH!
HbIX AUCLMMNH CTaHAapTHbIX 3a4ay B ANCUMNNWH ANS €CTeCTBEHHOHaY4HbIX €CTeCTBEHHOHaY4HbIX K3AMEHALMOHH
ANs pelleHns COOTBETCTBUU C peLleHnst CTaHAapTHbIX AVCUMMNWH ANS pelleHns | AUCLUMNIUH ANS peLleHns oro Guneta

cTaHAapTHbIX HanpaBneHHOCTbIO 3afay B COOTBETCTBUM C | CTaHAapTHbIX 3a4ad B cTaH4apTHbIX 3ajay B
3apay B npoceccroHanbHon HanpaBneHHOCTbIO COOTBETCTBUU C COOTBETCTBUU C
COOTBETCTBUM C [enTenbHOCTU npodeccroHanbHow HanpaBneHHOCTbIO HanpaBneHHOCTbIO
HanpaBneHHOCTb AeATenbHOCTH npodeccroHanbHoM npodeccroHanbHoN
10 [esTenbHOCTU [esTenbHOCTU
npodeccroHarsbH
OW [eSATENbHOCTH

Hanuuve HaBblkoB Bnageet hparmMeHTapHoe BnageHue He rnoriHoe BrageHue copmMmrpoBaHHoe, HO C copmMupoBaHHoe B

(BnageHue onbIToM) | HaBblkamu HaBblkaMy 1 CNOCOBHOCTBIO | HaBblkaMu U HeKoTopbIMK NpoGenamu, NonHoMm obbeme
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MCMonb30BaHUs
OCHOBHbIX
3aKOHOB
€eCTeCTBEHHOHay4
HbIX AUCUMMITUH
ANs pelleHns
CTaHOapTHbIX
3aja4y B
COOTBETCTBUU C
HanpaBneHHOCTb
10
npodeccroHarnbH
Ol OeATENbHOCTUN

MNCNoNb30BaHNA OCHOBHbIX
3aKOHOB
€eCTecTBEHHOHay4HbIX
AVCUUNIIVH ANSA peLueHns
CTaHOapTHbIX 3a4ady B
COOTBETCTBUU C
HanpaBneHHOCTbIO
npodeccnoHanbHoOn
[esTenbHOCTU

CMOCOGHOCThI0
MCMOrb30BaHUS
OCHOBHbIX 32KOHOB
€CTeCTBEHHOHAYYHbIX
OVCLMNIVH Ans
peLueHnst cTaHO4apTHbIX
3agay B COOTBETCTBUM C
HanpaBreHHOCTLIO
npodeccnoHarnbHom
OesiTenbHOCTH

BrnageHusa HaBblkaMn U
CMoCOGHOCTLI0
MCMOoNb30BaHNSA OCHOBHbIX
3aKOHOB
€CTeCTBEHHOHaYy4HbIX
OVICLUMNNVH ANS peLleHns
CTaHOAapTHbIX 3a4ad B
COOTBETCTBUM C
HanpaBreHHOCTbI0
npodeccnoHanbHom
AedaATenbHOCTU

BrnageHue HaBblkaMu n
CMOCOGHOCTLI0
MCMONb30BaHNSA OCHOBHbIX
3aKOHOB
€CTeCTBEHHOHaYy4HbIX
OVICLUMNNVH ANS pelleHns
CTaHOAapTHbIX 3a4ad B
COOTBETCTBUM C
HanpaBreHHOCTbI0
npodeccroHanbHom
AedaTenbHOCTU

OrK-1

NO-20mk-1

MonHoTa 3HaHun

3HaeT OCHOBHbIEe

3HaeT hparMeHTapHO

3HaeT TOJIbKO CaMble

3HaeT NpakTn4eckn Bce

3HaeT BCe OCHOBHbIE

matemaTuyeckne | OCHOBHble MaTemMaTuyeckme | OCHOBHbIE OCHOBHblE matemaTtuyeckne MeToabl
meToAbl Ans MeTodbl AN peLleHus mMaremaTnyeckme MaTtemaTuyeckve MeToapl | Ans pelueHuns
peLueHns CTaHOapTHbIX 3afay B mMeToAbl AN peLueHus Ans pelueHns CTaHOapTHbIX 3afay B
CcTaHAapTHbIX COOTBETCTBUN C CTaHAapTHbIX 3a4ay B CTaHAapTHbIX 3a4ay B COOTBETCTBUU C
3ajay B HanpasreHnem COOTBETCTBUM C COOTBETCTBUM C HanpasrneHnem
COOTBETCTBUU C npodeccroHansHon HanpasneHvem HanpasneHvem npodeccroHanbHoON
HanpasreHvem [esATenbHOCTU npodpeccroHanbHo npodpeccroHansHon AesTenbHOCTH
npodeccroHarnbH AeATenbHOCTU AeATenbHOCTU
OW fEeATENbHOCTH

Hanuuve ymeHun ymeet He ymeeT MCronb3oBaTh yMeeT ucnonb3osarb yMeeT 1cnonb3osarb B MOSIHON Mepe ymeeT
MCrornb30BaTb MaTtemaTtuyeckve MeToapl TONbKO HEKOTOpble TONbKO OCHOBHbIE MCrosnb3oBaTb
matemaTuyeckue | AN pelleHWst CTaHAapTHbIX | MateMatuyeckue maTemaTtuyeckne MetTodbl | MatemaTuyeckme meTogbl
meToabl Ans 3a7ay B COOTBETCTBUM C MeToAbl ANS peLueHus AN pelueHus AN pelueHns
peLueHns HanpasreHneM CTaHAapTHbIX 3afay B CTaHOapTHbIX 3afay B CTaHOapTHbIX 3afay B
CTaHAAPTHbIX npodeccroHansHon COOTBETCTBUU C COOTBETCTBUM C COOTBETCTBUM C
3agady B AesATenbHOCTU HanpasneHvem HanpasreHnem HanpasreHnem
COOTBETCTBUU C npodeccroHanbHoM npodeccroHanbHoMn npodeccroHanbHoMn
HanpasrneHnem AesATenbHOCTU AeATenbHOCTU AeATenbHOCTU
npodpeccroHansH
O NeATeNbHOCTU

Hanunyve HaBbIkoB BrnageeT He BnageeT cnocobHoCTbIo BrafeeT CNocobHOCTbI0 | BrafeeT CrocoOHOCTLIO yBepeHHo Bnageet

(BnageHue onbIToM) | CNOCOBHOCTbLIO ncnonb3oBaTthb ucnonb3oBaTtb 1cnonb3oBaTh camble CNocobHOCTbIO
MCrornb30BaTb MaTtemaTtuyeckve MeToapl HeKkoTopble OCHOBHblE MCcnonb3oBaTb BCe
matemaTtuyeckue | AN pelleHust CTaHAapTHbIX | MateMatuyeckue matemaTnyeckne MetTofbl | OCHOBHbIE
meToabl Ans 3a7ay B COOTBETCTBUM C MeToAbl ANS peLueHus AN pelueHus maTemaTtuyeckne MeToabl
peLueHns HanpasreHnemM CTaHOapTHbIX 3afay B CTaHOapTHbIX 3afay B Ons pelueHns
cTaHAapTHbIX npodeccroHansHom COOTBETCTBUU C COOTBETCTBUU C cTaHAapTHbIX 3a4ay B
3agady B [esiTenbHOCTU HanpaBreHvem HanpasneHnem COOTBETCTBUU C
COOTBETCTBUU C npodeccroHanbHom npodeccroHanbHoM HanpasreHuem
HanpasreHvem AesiTensHOCTH AesiTenbHOCTH npodpeccroHansHown
npodpeccroHansH AesiTenbHOCTH

Ol AeATENbHOCTUN

Onpoc,
KOHCMEKT,
KOHTpOrnbHas
paborTa,
TUNOBOM
pacyer, TecT,
TeopeTuyeckue
N NpakTnyeckne
BOMpPOCHI
3K3aMeHaLMOHH
oro bunerta
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2.4 OnucaHue nokasartenemu, KputepueB U LWLKan oueHnBaHuUA N 3tanosB d)OpMVIpOBaHVIﬂ KOMMNeTeHU1n B paMKax AuCUNNIIUHbI

YPOBHU CHOPMMPOBAHHOCTM KOMMETEHLNMN

KOMNeTeHUua He

MUHUMaIbHbIN cpeaHun BbICOKWN
cdopmmpoBaHa
OueHKN chopMMPOBAHHOCTN KOMMNETEHUU
He 3auteHo 3ayteHo

XapakTepucTika chOpMMPOBaHHOCTY KOMMETEHLMM

KomneTeHumMs B NonHom

1. ChopMMPOBaHHOCTb KOMMETEHLIMN COOTBETCTBYET MUHMMATbHBIM

WNHpeke n Kon MokasaTens Mepe He chopMupoBaHa. | TpeGoBaHMAM. IMEIOLLIMXCA 3HAHUI, YMEHUI, HABbIKOB B LIENIOM ®dopmbl 4 cpeficTBa
HasBaHMe vHaVKaTopa MrpukaTope oueHnBaHna — VimetoLmxcsi 3HaHui, AOCTaTO4HO AN PeLLeHNs MPaKTUYECKUX (MPOteCCUOHarbHbIX) KOHTPONA
KoMMETeHLMM [OCTWKEHUI KOMMEeTeHLMM 3HaHWS, YMEHMS, YMEHWI 1 HABbIKOB 3anau. cbopMMposaH@ﬂ
KoMneTeHuumn HaBbIku (BNafileHns) | yenoctatouHo ans 2. CchopMUPOBAHHOCTb KOMNETEHLMN B LLIENIOM COOTBETCTBYET KoMneTeHuumn
peLueHuUs NpaKTUYeCcKnxX TpeboBaHUAM. VIMEIOLLUXCS 3HAHWI, YMEHWIA, HABBLIKOB 1 MOTMBaLMK
(npodeccuoHarnbHbIX) B LIeNIOM JOCTaTO4HO AJ15 PELUEHNUs CTaHAaPTHbBIX NPaKTUYeCcKMX
3agad (npodpeccunoHanbHbIX) 3agav.
3. CchopMMPOBAHHOCTbL KOMMETEHLMM NOMHOCTBIO COOTBETCTBYET
TpeboBaHnaM. VIMerowmnxca 3HaHUN, YMEHWIN, HAaBbIKOB 1 MOTMBAaLIMK
B MOJSIHON Mepe AOCTaTOYHO AMNS PeLleHUst CIIOXKHbIX NPaKTUHeCKNX
(npodbeccunoHanbHbIx) 3agad.
Kputepum oueHnBaHus
MonHoTa 3HaHW | 3HaeT kak hparMeHTapHble 3HaHWs | 1. He NOHble 3HaHWS OCHOBHbIX 3aKOHOB €CTECTBEHHOHAYYHbIX
ncnosnb3oBaTh OCHOBHbIX 3aKOHOB AVCLMNAVH NS peLleHnst CTaHaapTHbIX 3a4a4 B COOTBETCTBUM C
OCHOBHbI€ 3aKOHbI €eCTeCTBEHHOHaYy4HbIX HanpaBneHHOCTLI0 NPOGECCMOHANBHOM AEATENBHOCTM
€CTECTBEHHOHAYYHbIX | AMCLMMAWH ANs peweHnst | 2. copMUPOBaHHbIE, HO C HEKOTOPbIMW NpoGerniamMn 3HaHWs!
AVCUMNAVH ANS CTaHAapTHbIX 3a4ay B OCHOBHbIX 3aKOHOB €CTECTBEHHOHAYYHbIX AVCLMMINWH ANS peLIEHNs!
peLueHus COOTBETCTBUU C CcTaHAapTHbIX 3afja4 B COOTBETCTBUM C HArNpaBneHHOCTLIO
NO-Lonk1 CTaHAapTHbIX 3afjay | HamnpaBneHHOCTbIo npodeccroHasbHoM AesTenbHOCTH
B COOTBETCTBUU C npodeccroHarbHo 3. cchopMmpOBaHHbIe B MONTHOM 0GbeMe 3HaHWSi OCHOBHbIX 3aKOHOB
HanpaBneHHOCTbIO [esTenbHOCTU €CTeCTBEHHOHAYYHbIX AUCLIMNIIVH AN peLleHns cTanaapTHbIX 3aad
npodeccroHarbHo B COOTBETCTBUW C HaNPaBMNEHHOCTbIO NPOdeCcCMoHanbHOM
[enTenbHOCTU AesiTenbHOCTH Onpoc, KOHCMEKT,
Hanunuve yMeeT ucnonb3oBatb | dparMeHTapHoe ymeHue | 1. He NOMnHble yMEHWUs UCMOMb30BaTh OCHOBHbIE 3aKOHbI KOHTpoOnbHas paboTa,
yMeHUN OCHOBHbI€ 3aKOHbI MCMOSIb30BaTh OCHOBHbLIE | €CTECTBEHHOHAYYHbIX AUCLMAIIMH ANS peLLeHnst CTaHAapTHbIX 3adad TUMNOBOW pacyeT, TecT
OrK-1 €©CTEeCTBEHHOHaYYHbIX | 3aKOHbI B COOTBETCTBMW C HAaNpaBIiEHHOCTbLIO NPOdECCMOHANLHOM
OVCUMNNWH Ans €eCTeCTBEHHOHaYy4HbIX AesTensHOCTU
peLueHus AVCUMNINH ANS pewennst | 2 cchopMUPOBaHHbIE, HO C HEKOTOPbLIMU Npobenamu yMeHust
CTaHAapTHbIX 3afay | CTaHdapTHbIX 3afad B MCNonb30BaTh OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX AMCLUMIIMH
B COOTBETCTBUM C COOTBETCTBUU C ANs pelleHnst CTaHAApTHbIX 3a4a4 B COOTBETCTBUM C
HanpaBrEeHHOCTbIO HanpaBrEeHHOCTbIO HanpaBnEHHOCTbIO NPOEeCCUOHarNbHOM AesTENbHOCTH
npodgeccnoHanbHoOn npogeccnoHanbHoOn 3. cdhopMUpoBaHHbIE B MONTHOM OGbEME YMEHUSI UCMOMb30BaTh
[esTenbHOCTU [esTenbHOCTU OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX AUCUMMNIVH AMNS PeLleHns]
CTaHAapTHbIX 3a4a4 B COOTBETCTBUM C HAMPaBMNEHHOCTbIO
npodeccroHasibHoM AesTenbHOCTH
Hanunuve BrnajeeT HaBblkamu hbparmeHTapHoe 1. He nonHoe BrajgeHve HaBblkaMn U CNOCOBHOCTbLIO UCMONb30BaHUSA
HaBbIKOB Mcnosb3oBaHust BrageHue HaBblkaMu u OCHOBHbIX 3aKOHOB €CTECTBEHHOHAYYHbIX AVCLMMIVH ANS PELIEHNS!
(Bnapexue OCHOBHbIX 32KOHOB CcnocobHOCTbIO cTaHAapTHbLIX 3aa4 B COOTBETCTBUM C HArNpaBneHHOCTLIO
OnbITOM) eCTeCTBEHHOHaY4HbIX | MCMOnb30oBaHUA npogpeccroHanbHoON AesTENbHOCTH
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aucumnnuH ansa
pelueHus
CTaHfapTHbIX 3agay
B COOTBETCTBUN C
HanpaBfieHHOCTbIO
npodeccuoHanbHom
nesiTenbHOCTN

OCHOBHbIX 3aKOHOB
€CTeCTBEHHOHaYy4HbIX
OVCUMNNVH ANs peLleHunst
CTaHOapTHbIX 3a4ad B
COOTBETCTBUN C
HanpaBneHHOCTLIO
npodeccnoHanbHoOn
AedATenbHOCTU

2. chopmmpoBaHHoeE, HO C HEKOTOPbIMU Npobenamu BnageHus
HaBbIKamy 1 CMIOCOBHOCTBLIO UCMOMNb30BaHNS OCHOBHbIX 3aKOHOB
€CTeCTBEHHOHAYYHbIX AUCLIMNIVH ANA peLueHns CTaHgapTHbIX 3agad
B COOTBETCTBMW C HAaNpaBreHHOCTbIO NPOECCMOHANLHOW
AesATenbHOCTU

3. chopmmpoBaHHOE B MOMHOM 06beme BnageHve Hasbikamu u
CNOCOBHOCTBIO MCMOMb30BaHUSI OCHOBHbIX 3aKOHOB
€CTeCTBEHHOHAYYHbIX ANCLIMMIUH AN pelleHus CTaHaapTHbIX 3adad
B COOTBETCTBMM C HaNpaBfeHHOCTbI0 NPodeccmoHansLHom
AesTenbHOCTU

OrK-1

N0-20nk1

[NonHoTa 3HaHui

3HaeT OCHOBHblE
MatemaTtuyeckme
MeTtoabl Ans
peLleHus
CTaHAapTHbIX 3aday
B COOTBETCTBUU C

3HaeT hparMeHTapHO
OCHOBHblE
MaTteMmaTtun4eckue
MeTodbl AnAa pelleHuna
cTaHOapTHbIX 3ajay B
COOTBETCTBUN C

1. 3HaeT TONbKO CaMble OCHOBHbIE MaTemaTudeckne mMeToabl Ans
peLueHns cTaH4apTHbIX 3a4ay B COOTBETCTBUM C HanpaBreHneM
npodeccnoHanbHON AeATENbHOCTU

3. 3HaeT NpaKkTn4eckn BCe OCHOBHble MaTtemMaTnyeckne mMetoabl Ana
peLueHnst cTaHOapTHbIX 3a4a4 B COOTBETCTBUM C HanpaBreHneM
npodeccnoHanbHON AeATENbHOCTH

HanpasreHneM HanpasreHneM 3. 3HaeT BCe OCHOBHblE MaTeMaTU4YeCKkue MeToabl Ans peLleHus
npodeccroHansHom npodeccroHansHom cTaHAapTHbIX 3a4a4 B COOTBETCTBUM C HanpaBreHueM
neaTenbHOCTU neaTenbHoCTU npodeccroHanbHON AesTENbHOCTH
Hannuve yMeeT MCMoMnb30BaTb | He yMeeT UCMonb3oBaTb 1. yMeeT UCMonb30oBaTh TOSMbKO HEKOTOPbIE MaTeMaTU4eckne MeToapbl
YMEHUN MatemaTtuyeckme MatemaTtuyeckme ONA pelleHns cTaHaapTHBIX 3a4a4 B COOTBETCTBUM C HanpaBreHneM
MeToabl Ans MeToabl AN peLleHust npodeccroHanbsHON AesTENbHOCTH
peLueHus CTaHAapTHbIX 3aJay B 2. yMeeT Ucnonb30BaTh TOMbKO OCHOBHbIE MaTeMaTUYECKME MeToabI
CTaHAapTHbIX 3aday COOTBETCTBUM C ONA pelleHns cTaHaapTHBIX 3a4a4 B COOTBETCTBUM C HanpaBreHneM
B COOTBETCTBUU C HanpasreHneM npodeccroHanbHON AesTENbHOCTH
HanpasreHueM npodeccroHansHom 3. B MOSHOW Mepe yMeeT UCMOoSb30BaTh MaTeMaTuieckme MeTogbl
npodgeccroHanbHom neaTensHocTH ANsl pelleHusi cTaHOapTHbIX 3aay B COOTBETCTBUM C HanpaBrieHnem
neaTenbHOCTU npodeccroHanbHoON AesTeNbHOCTH
Hannuve BnageeT He Bnageet 1. BNageeT cnocobHOCTbIO MCMOMb30BaTb HEKOTOpPLIE
HaBbIKOB CMoCOBHOCTbLHO CMoCOBHOCTbLHO matemaTtudeckne MeToabl AN PeLleHust cTaHOapTHbIX 3aday B
(BnageHve 1cnonb3oBaTh 1cnonb3oBaTh COOTBETCTBMU C HanpasreHneM nNpodecCUoHanbHOM AeATeNbHOCTM
OnbITOM) MatemaTtuyeckme MatemaTtuyeckme 2. BnageeT cnocoGHOCTLIO UCMOMb30BaTh CaMble OCHOBHbIE
MeToabl Ans MeToAbl ANs pelueHus matemaTtuyeckne MeToabl AN pelLleHust cTaHOapTHbIX 3aday B
peLleHus CTaHAapTHbIX 3aJa4 B COOTBETCTBMU C HanpasreHneM npohecCMoHanbHoM AeATeNbHOCTH

cTaHAapTHbIX 3agay
B COOTBETCTBUM C
HanpasreHnemMm
npogeccnoHanbHoOn
AesATeNnbHOCTH

COOTBETCTBUU C
HanpaBneHnem
npodeccnoHanbHon
[esTenbHOCTU

3. YBEpPeHHO Bnageet CMoCOBHOCTBLIO UCMOMb30BaTh BCE OCHOBHbIE
MatemaTnveckne mMetoabl AnA peleHuda CTaH4apTHbIX 3a4ad B
COOTBETCTBUN C HanpaBleHnem I'IpO(bECCVIOHaﬂbHOVI OeATenbHOCTUN

Onpoc, KOHCNEeKT,
KOHTpOnbHas paboTa,
TUMNOBOW pacyeT, TecT
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YACTb 3 MeTtoau4yeckue maTepuansl, onpegensiolime npoueaypbl oLeHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepM3yroLwmx 3Tanbl POPMMPOBAHUA KOMNETEeHLMN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3aA4aHUs, HEOOGXOoAUMbIE ANA OLEeHKU 3HaHUW, YMEeHUI, HAaBbIKOB

3.1.1. CpenctBa
ANs UHAMBUAyanM3aumMm BbINOJSIHEHUS, KOHTPOns hukcupoBaHHbIX BUgos BAPC

I'Iepequb NMPUMEpPHbIX TeéM TUNOBbIX pac4yeToB

- AneMeHTbI NMHeHON anredpbl: BoluvcneHve onpegenuTeneli BbICLLUMX NOPSAKOB. PelleHne cuctem n
NUHEWHBIX YpaBHEHUI C N HEN3BECTHbIMU MeToAoM [faycca, meTogoM obpaTHOWM MaTpuLbl; No popmynam
Kpamepa. Viccnegosanne cuctemM m rMHENHbIX ypaBHEHUI C N HEU3BECTHLIMU.

- dnemeHTbl BeKTOpHOWN anrebpbl: OCHOBHbIE NOHATUS. CkandpHoe, BEKTOPHOE, CMELLaHHOe
npousseneHne BeKTopoB. BeKkTopHoe NpocTpaHCcTBO.

- AHanuTn4yeckas reomeTpus: [Npamas NMUHUS Ha NOckocTU. Kpuskie BTOporo nopsigka. MnockocTs u
npsimasi B NpoCTPaHCTBe.

- BBeaeHune B matematnyeckui aHanu3a: BoluvcneHve npegenos. HenpepbiBHOCTb OYHKLMMN.

- OnddepeHumnanbHoe ncuncneHme yHKLUM ogHON nepeMeHHon: [JuddepeHumnpoBaHne QyHKLUN.
MpunoxeHne Npon3BoOOHOW K HaXOXAeHWo npedenos. NpunoxeHne Npon3BoaHOM K NCCrnegoBaHnio
YHKLUMM 1 MOCTPOEHUIO ee rpaduka.

- UHTerpanbHoe ncumcnexnme pyHKUMN ogHON nepemMeHHoun: HeonpeaeneHHbivi uHterpan. OCHOBHble
MeToabl nHTerpmpoBaHus. OnpegeneHHbln uHterpan. OCHOBHblE MeTOAbI MHTerpmpoBaHus. NpunoxexHve
OonpeaeneHHoro nHTerpana K BbIYMCIEHNIo NoLaaen nnockux uryp n o6LemoB Ten BpaLLeHUs.
HecobcTBeHHbIE MHTerpansi.

- @YHKLMN HECKONbKUX NepeMeHHbIX: YacTHble Npon3BoaHble (PYHKLMM HECKOMbKMX NEPEMEHHbIX.
OKCTpemMyM (PyHKLMN HECKONbKNX NepemMeHHbIX. Hanbornbliee n HarnMeHbLLee 3HaYeHne dyHKLUM
HECKOMbKNX NMepeMeHHbIX B 3aMKHYTOW obnacTu.

- AnddbepeHumnanbHblie ypaBHeHUA: [InddepeHuymnansHble ypaBHeHUs NepBOro nopsiaka.
OnddepeHumnansHble ypaBHEHUA BTOPOro nopsiaka.

- Papbl: Yncnosble pagbl. CTeneHHble paabl.

- Teopus BeposaTHOCTEN: VIcnbiTaHNsa 1 cOObITUSA, CRyyYanHble ABNEHWS, CryyYaliHble BENUYMHbI

- MatemaTnyeckas ctatuctuka: ObpaboTka CTaTUCTUYECKUX AaHHBIX, MPOBEPKa rmnoTes

O6pasel 3agaHUil TUNOBLIX pac4yeToB
dneMeHTbI NMHENHOW anrebpbl

3anganue 1. Pemure cucremy no popmyiam Kpamepa
2X—-3y+z+uU=3;

X+2Z-u=3;
X+y+2=§;
2y —-3z+2u=3.

3ananme 2. HalinuTe, npu Kakux 3HAUYEHUAX @ CHUCTEMa UMEET €AMHCTBEHHOE pelieHue. Pemure cucremy

TIpH 3aJIaHHOM 3HAa4YeHHH d : a) MaTPUYHBIM criocobom; 6) metonom ["aycca.

X, +2X, +4X3 =4

a=2
3amanne 3. Vccienyiite CHCTEMY U, B CIydae COBMECTHOCTH, PELINTE €€.
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X+2y+4z—-3u =4,
3X+5y+6z—4u=10;
2X+5y+14z -11=10;
4x+7y+10z-7u =14.

3ananue 4. Pemute MaTpuyHOE ypaBHEHHE, €CITU

3 -1 —4 0 2 -1
0 1 -1 2 1 3
A+ X -B=C?

DJeMeHTHI BEKTOPHOH anreOphl.

3ananme 1. B Hekotopom Ga3uce nansl 4 Bektopa: [lokaxure, 4To BEKTOphl 00pa3yrot 6aszuc. Haiiante
KOOpAWHATHI BEKTOpa B 3TOM Oazwmce.

a=452,5 b=301,3c=4142,] d= 4456.
3ananue 2. Haiiaure Moy BekTopa C = 24 — 35, ecim ‘g ‘ =3, ‘5‘ = 2, yrosn Mex1y BekTopamu a

u D pasen 120°.
3amanme 3. Boisicaute, nexar iu touku A(-2; 1; 4), B(0; -1; -3), C(6; -3; -10) O (2;-6;0) nexar B onHO#M

IIJIOCKOCTH.

Ananumuueckas ceomempusi

3ananume 1. [lansl KoopAuHATHI BepiunH TpeyroasHuka ABC. TpeOyercs:

CocTaBbTe ypaBHEHUE CTOPOHBI AB 1 HalTH ee JIHHY.

CocraBpTe ypaBHeHHE BRICOTHI BD 1 HaliTh ee 1iuHy.

CocraBbTe ypaBHEHUE MeuaHbl AM.

Yepes TouKy nepeceueHusi MeuaH MPOBEAUTE MPSIMYIO, TApAIIJIENbHYIO CTOpOHE AB.
Haitaure yron £ A.

Haiinure koopAMHATEI TOUKH A, CUMMETPUYHOM BepLIMHE A, OTHOCUTENBHO TOUKH D.

Nogo pwdhE

3anuiuTe cucTeMy HepaBeHCTB, onpenessomux A ABC.

A 6; —1:, B (3; 5:,C Q; 2:.

3ananue 2. B Touke nepecedenus npsimoit 2X —5Y —10=0 ¢ ocsiMu KOOpANHAT BOCCTAHOBIICHBI

HNEPIEHANKYJIAPHI K 3TOM NpsaMoi. Hanumure ux ypaBHEHUsI.
3aganue 3. Haiinure ypaBHEHHE MHOXKECTBA TOUEK, PACCTOSIHUE KAXKIOW U3 KOTOPBIX OT TOUKH A(3; ()
BTPOE MEHBIIIE PACCTOSIHUS OT TOUKHU

B(-5; 0).

3amanne 4. CocTaBbTe ypaBHEHHUE MapaloJIbl, €cI BepIlnHa B Touke A(3; -3), a mupektpuca y-3=0.
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3ananmue 5. Haiimute npoeknuro Touku D B tutockoctn ABC.

A(l; 3;6) B(2:2; 1) C (-1; 0; 1) D (-4; 6; -3)

3amxanne 6. Hanummre ypaBHEHHE IUIOCKOCTH, IPOXOJIAIIEH Yepe3 TOUKY
M (-1; 6; -3), meprneHIUKyIAPHO K MPSIMOA, Mpoxosiiei yepes ase Touku P4, -2; 3) u Q (3; -1; -2).

Beeoenue 6 mamemamuueckuii ananus
3ananue 1. HaliquTe 3aganapie mpenembl.

jm 35X =2 im € /x- €+3

X—2 2)(2 —-X—6 X—>00

_ tg4x-cos€ +57/2 oyl

lim g € 71'/ _ lim (ZX 3]

x>0 x2 4 arcsin2x? x>\ 2X + 5

jm VX2 im [2+3sm[x_ﬂj+5]
x—>4./1+2x —3 x—7/2| tg X 4) cosx

3aoanue 2. Viccnenyiite nanHble QyHKIMH Ha HEMPEPBIBHOCTh. ClienaiTe YepTex.

X+4, ecuu x<-1
a) f((:= X? +2, ecuu -1<x<I1

2X, ecm X221
6) y=9"", X =0, X,=2.
ugppepenyuansvrnoe ucuucnenue Qynkyuu 00HoU nepemeHHou
3adaHue 1. Halidume npou3800HbIe hyHKUUL.
y:% x2tg X + In cos/x + e

x? +1
Xx+1

y =arcsin 3e* 8

x3y3 —2xy+3x=0

y=In

3ananue 2. Ilpumenss npaBwio JlonuTais, HaWIUTEe TPEACIHI:
In | sin 3x tg x
p M Y 6o lim[1-47)
X—>E QX—TE/ x—0

BadaHue 3. Halidume npubnuxxeHHoe 3Ha4YeHue ¢ mo4yHocmbto 0,001

arctg 1,05

3adaHue 4. NMpoBegnuTe nonHoe uccnepoBaHue (PyHKLUM U NOCTpounTe ee rpaduk.
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a  y=—— 6) y:x+%

Humezpanvnoe ucuucienue lynkyuu 00HoI nepemeHHoil
3ananme 1. HafimuTe HeompemeneHHBIM HHTETPall.

) | 43X ix 6)  [arctg/ax—1dx.

e3x

3ananme 2. HalimuTe HeompemeneHHBIA HHTETPal.

3 3x+2
) [ 1 ax 6)  |———dx;
x? —x X(x +1)
3ananmue 3. Haiiqute HeompeaeneHHbIN HHTETPAIL.
L2
a) [sin®x¥/cosx dx; 6) J-sm 3X dx.

cos® 3x

3ananmue 5. Haliqute HeompeneneHHBIN HHTErpall.

a) 3fx-1 b) g2X .
dx; dx;
J\/x—l " J‘\/Q—ex "

C) dx . d) J- dx

J.QS—XZ\IZS—XZ ’ 4-5c0sX

3apanue 6. Boruucnure onpeneneHHbId HHTErpal.

7J‘dx

1
| 13 6) |————x
g OI”“”’X ) e

3ananue 7. Haiinure miomians GUrypsl, orpaHMUEHHON JIMHUSMHU.
y=4(x-2), y=(x-1)2, y=0;
DyHKYUU HECKOILKUX NEPEMEHHBIX
3apanme 1. Haiitu 1 noctpoiite 001acTh onpeaeneHus GpyHKIHM.

z:\/x2+y2—1+5; ;

3ananme 2. Haiiqure monHbIi muddepeHnnan GyHKIUH.

Jx

Z= y2 arcsin— ;
y
3ananme 3. Haiinqure skcTpeMyM QYHKIMH.
z=x2 +xy+2y2 +7y-5;

3ananmue 4. Halimute mpuOmmkenHoe 3HaYeHHE ¢ TouHOCTRIo 0,001,

J399- €02

3ananme 5. Halimute mapameTpsl TMHEHHONW 3aBUCUMOCTH METOJOM HAUMEHBIIINX KBAJPATOB.
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Xi 1.0 15 2.0 3.0 3.2

Yi 8.1 9.0 11.2 13.8 14.7

Jugppepenyuanvnvie ypasnenusn
3adaHue 1. Pewwume dugphepeHyuanbHbie ypagHeHUs nepeo2o rnopsioka.
a) xy-y=x> mpn y€= 0,

\
6) 2xy—5In y-(—xz)/‘zo
¢ ydy=@y—x3Ilx

3aganme 2. Haiinute uyacTHOe penieHne mudQepeHInanb-HOTO YpaBHEHMSI, YAOBIETBOPSIONIEe 3aIaHHBIM
Ha4YaJIbHBIM YCJIOBUSIM.

y*y"+1=0 yO =2, y € :1.

3aganue 4. Haiimute oOmiee pemenue quddepeHInaTbHOTO YPaBHEHNUS.

y"+9y = —8sin 2x —18e>

Paow
3ananme 1. UccnenyiiTe cX0AMMOCTb 3HAKOMNOIOKUTEIBHBIX PSIIOB.

2 n+1 © n3(n+1)
a1 6 - -
a) nZ:;L3n/3 ) nz:l T
2
© n
5) Z(n+2j;
n=1 n

3ananmue 2. UccnenyiiTe psiabl Ha YCIOBHYIO U @OCOIOTHYIO CXOJTUMOCTb.

© (— 1\n . n i (_ 1;n+1

~ n% 13 ~ €n+3 €n+5_

3ananmue 3. Haiiqute 00y1acTh CXOMUMOCTH CTETICHHOTO PsI/ia.

$ 3" &+1"7
n=1 \/ﬁ

3ananue 4. [Ipu ykazaHHBIX HAYAILHBIX YCIIOBUSX HAWUTE TPU NMEPBBIX, OTIMYHBIX OT HYJIS, YICHA
pasnoxenus B crenennoii pan Gynkuun Y = f € , saensoweiics pemennem 3azansoro
mudhepeHInaTEHOTO YpaBHEHUS.

y'=x%+y?—e* yO =0

Teopus eepoamnocmeit
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3aganue 1. B maptum m3gemuit m % OpakoBaHHBIX. KakoBa BEpOSITHOCTH TOTO, YTO CpPEOH B3SATHIX Ha
WCTBITAHAE N W3IENUi: a) He OKAXeTCs HU OJHOro OpakoBaHHOTO; 0) OymeT k OpakoBaHHEIX; B) He Ooiee ¢
OpaKOBaHHBIX H3IENUH.

BapHaHT 1 2 3 4 5 6 7 8 9 10 11 12 13 14 | 15
m 5 3 4 7 1 1 5 3 6 6 4 2 2 5 6
n 5 5 6 4 6 7 6 5 4 5 5 4 5 3 4
K 2 2 3 2 5 3 3 3 3 4 2 1 1 2 3
c 2 2 3 1 1 2 2 2 2 2 3 1 1 1 1

3amanue 2. Ha TpakTOpHOM 3aBOjIe pabouHii 32 CMEHY M3rOTOBJISIET R JeTaneil. BeposiTHOCTh TOro, UTO JAeTab
OKa)XeTCsI IEPBOTO cOpTa paBHa p. KakoBa BEpOSITHOCTH TOTO, YTO paboUuii 32 CMEHY U3rOTOBHT: a) HE MEHEE Ki, HO HE
Gonee K, metaneii mepBoro copra; 0) K aeTaneil mepBoro copra.

BapUaHT 1 2 3 4 5 6 7 8 9 10
n 150 100 400 600 300 625 400 170 650 225
p 0,6 0,8 0,9 0,4 0,75 0,36 0,5 0,75 0,75 0,2
Ky 78 72 345 210 210 225 190 50 450 45
Ky 96 84 372 252 225 255 215 75 500 60
K 10 20 30 40 50 60 10 15 70 20

3anganmne 3. 3aK0H pacrpeeCHUs TMCKPETHON CITydaifHOM BeTHUUHBI X 3a7aH B BUJIC TaOJIHIIBL.
HaiiTu:

®  BCPOATHOCTH pj;

MaTeMaTHIeCKOe OKUIaHue, UCIICPCHIO B CpeaHee KBaJpaTHIeCKOe OTKIIOHCHHE,

e  (DYHKIHIO pacrpelielieHNs] BEPOSTHOCTH STOM BEINYHUHBI F (X) , N1300pa3uTh ee rpauvecku;

®  HalTH BEpPOSATHOCTH MOTAJaHUs BEIMIHHEI B UHTEpBa (5;13).

1. X |-3 |6 |9 |12 |15 2. X |1 |3 |5 |7 |1
p |01 [02 |p |01 |02 » |01 [p |02 |03 |01
3. X |10 |11 |13 |15 |17 4 X |10 |11 |13 |15 |17
» 102 |p |02 |01 |01 » |02 [p |02 |01 |02

KPUTEPUU PELEH3UPOBAHUA
TUNOBOI'O PACHETA

He cnenyeTt NpuctynaTthb K BbINONTHEHUIO TUMOBOIo pacyeTa A0 pelleHnda 4OCTaTO4YHOro Konn4yectea
3agay no matepwvarny, COOTBETCTByOLEMY 3TOMY 3adaHuto. OnbIT NOKa3biBAET, YTO Yallle BCEro HeyMeHue
pewnTb Ty UM NHYK 3agadvy TUNOBOro pacyeTa Bbi3blBa€TCA TeM, YTO CTYAEHT He BbINOJTHUN TpGGOBaHVIe.

TwunoBble pacyeTbl OO0JKHbI BbINOJTHATECA CAMOCTOATES1bHO. HecamocTtoaTenbHO BbINONTHEHHASA
paboTa He JaeT BO3MOXHOCTM NpenogaBaTento-peLeH3eHTy ykadaTb CTyAeHTY Ha HeJocTaTku B ero pabore,
B YCBOEHUM MM y4eOHOro matepuana, B pe3ynbTaTe Yero CTygeHT He npuobpeTaeT HeobXoanMbIX 3HAHWUI U
MOXET 0Ka3aTbCs HENOATOTOBMIEHHBIM K YCTHOMY 3K3aMEHY U 3a4eTy.

MpopeLeH3npoBaHHbIE TUMOBbLIE pacyeTbl BMECTE CO BCEMMW WCMPABMEHUSIMUA U OOMNOMHEHUSAMMN,
cAenaHHelMM no TpeboBaHWMIO peueH3eHTa, crnedyeT coxpaHAaATb. be3 npeabsBneHuss npenogasBaTento
NpopeLIeH3UPOBaHHbIX KOHTPOMbHbIX paboT CTyAEHT He AoMycKaeTCa K caaye 3ayeTa 1 9Kk3ameHa.

[Mpn BbINOMHEHUM TUMOBBIX PAcYeTOB HaAO CTPOro MPUAEPKMBATLCHA YKa3aHHbIX HVDKEe MpaBuil.
PaboTbl, BbiNONHEHHbIe 6e3 COOMAeHUs aTUX NpaBuil, HE 3a4UTbIBAIOTCA M BO3BPALLAKOTCS CTYAEHTY ANns
nepepaboTku.

1. TvnoBoW pac4yeT crieayeT BbIMOMHATL B OTAENbHOW TETPaAuW, YepHunamMmm noboro LuBeTa, kpome
KpacHOro, oCTaBnsid Nons Ans 3ameYvaHuii peLeH3eHTa.

2. Ha obnoxke TeTpagu OOIMKHbI OblTb SICHO HaMMCaHbl hamMunusa, UM U OTYECTBO CTYAEHTA,
Ha3BaHWe AUCLMNIUHLI, (bakynbTeT, rpynna.
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3. B paboTy OomkHbl ObITb BKIHOYEHbI BCE 3adayu, yKa3aHHble B 3aJaHuu, CTPOro no CBOEMy
BapuaHTy. TuUnoBble pacyeTbl, cogepXallMe He BCE 3aJayvv 3ajaHusl, a Takke codepXaline 3agayvn He
CBOEro BapuaHTa, He 3a4nTbiBatoTCA.

4. Pewenne 3aga4y Hago pacnonaratb B MOpsiAke HOMEPOB, yKa3aHHbIX B 3a[aHUsIX, COXpaHsAs
HoMepa 3agau.

5. MNepen pelueHneM KaXgon 3afayn Hado BbiNnUcaTb NOSIHOCTLIO ee ycroBue. B Tom cny4dae, ecnu
HEeCKOMbKO 3aJad, U3 KOTOpbIX CTYAEHT BblOMpaeT 3ajady CBOEro BapuaHTta, uMetoT obLLyio (hopMynnpoBKy,
cnepgyeT, nepenucbiBasl ycrioBme 3agayu, 3ameHnTb obliMe AaHHble KOHKPETHbIMU M3 COOTBETCTBYIOLLErO
HoMepa.

6. PeweHue 3apay cnegyet u3naraTb NogpobHO M akKypaTHO, OOBSCHAS M MOTUBMPYSA BCe
OEencTBmsA No xoay peLleHns n genas HeobxooMMble YepPTEXMU.

7. Nocne nony4yeHns NPopeLLEH3MPOBAHHON paboThl, KaK HE 3a4YTEHHON, TakK U 3a4TEHHOWN, CTYAEHT
OOJDKEH NCNPaBUTb BCE OTMEYEHHbIE PeLEeH3eHTOM OLWNOKM U HeJouYeThl U BbIMOMTHUTL BCE pekoMeHdaunm
peLeH3eHTa.

Ecnn peueH3eHT npegnaraeT BHECTW B peLUeHMsl 3aday Te WU UHble WCMpaBneHust unm
OOMNOSIHEHMS U cAaTb UX ANsi NOBTOPHOW MPOBEPKU, TO 3TO crieayeT caenaTtb B KOPOTKUIA CPOK.

B cnyyae HesaueTa paboTbl M OTCYTCTBUS MPSIMOrO YyKasaHUS peLeH3eHTa Ha To, YTO CTYAEHT
MOXET OrpaHuYMUTLCS NpecTaBfiEHNEM MWCMpPaBIiEHHbIX pelleHu OTAENbHbIX 3adad, Bcs paboTa OormkHa
ObITb BbINONHEHA 3aHOBO.

LWKANA N KPUTEPUN OLEHUBAHUA
- «3a4YTEHO» BbICTABMNSAETCA 3a NPaBWIIbHOE BbINOSIHEHME B NOMTHOM 06beme BcexX 3aAaHuii TUNoBOro
pacyeTa C pasBepHyTbIM OMMCaAHMEM 3TaroB PELLIEHUS KaXKaon 3aaayun;
- «He 3a4TEeHO» BbICTaBMSAETCSA BO BCEX OCTarbHbIX CrydasiX.

3.1.2 BxogHOM KOHTPOIb

BXoAHOW KOHTPOMb 3HaHUN 0GYyYalLWUXCS ABNAETCA YacTbio OGLLEero KOHTPOMNS U npeAHasHa4veH
ANa onpeAeneHnst YpoBHS TOTOBHOCTM Kaxkaoro oby4yalollerocss U rpynnbl B LENOM K AanbHeiemy
0by4yeHuto, a Takke AN BbISBNEHUS TUMWYHBLIX NPOGENOB B 3HAHUSX, YMEHUSAX U HaBblkax oby4aloLmxcs ¢
Lienbio opraHM3aummn paboTbl No NUMKBUAAUUM 3TUX Npobenos.

OpHOBpEeMEHHO BXOAHOW KOHTPOMb BbIMOMHAET (OYHKUMIO NepBUYHOro cpesa OBYy4eHHOCTU U
KayecTBa 3HaAHWW MO AUCUUNIMHE W ONpedeneHus NepcrnekTuB AanbHerwero oby4YeHUs Kakaoro
obGyyatoLerocs 1 rpynnbl B LIENOM C LENbi0 COMOCTaBMEHNUsT 3TUX Pe3ynbTaToB C NpeaLecTBYIOWUMA 1
nocreayoLwmMm nokasatensiMm 1 BbisiBEHUS pe3yribTaTUBHOCTU paboThl.

ABnsisicb COCTaBHOW YacTblo MefarorMyeckoro MOHUTOPWMHra kadectTBa obpasoBaHWsi, BXOOHOWM
KOHTPOSIb B COYMETAHMU C APYrMMM (POPMaMM KOHTPOIS, KOTOPblE OPraHU3ylTCs B TEYEHUE W3YyYeHUs
ANCLUMNNUHBI, obecneynBaeT 0OLEKTUBHYIO OLIEHKY KadecTBa paboThl Kakaoro npenogaBaTtens He3aBUCMMO
OT KOHTWMHreHTa oby4allmMxca W WX npeawecTByOWEen MNOArOTOBKM, T. K. pe3ynbTaTbl Kak4oro
obyyatoLerocs 1 rpynnbl B LLIENTOM CPaBHUBAKOTCA C UX COGCTBEHHBIMM MPEALIECTBYIOLMMM NoKa3aTensamMu.
Takum o6pas3oM, BXOOHOW KOHTPOMb WrpaeT ponb HyrneBoW OTMETKU AN MOCredyollero onpeaeneHus
BKINaga npenogasaTtens B NpoLecc obyyeHus.

Mpoueaypa npoBegeHUs BXOAHOIO KOHTPONA
BxogHoM KOHTpONb npoBoauTca B y4ebOHOWM rpynne B ayguTopHoe BpeMsi 6e3 npensapuTenbHOM
NOAroTOBKM oby4yatoLmxcs. Bpems npoBefeHUst BXOAHOTO KOHTPOMS HE LOIMKHO MpeBbIwaTh 45 MUHYT.
Mpu npoBedeHUM BXOOHOrO KOHTPONs obyvarolmecs He [OMKHbI NoKuaaTb ayauTopuo A0 €ero
OKOHYaHMs1, NoNb30BaTbCs y4eOHMKaMK, KOHCMEKTAaMM U OPYrMMU CNPaBOYHbIMU MaTepuanamMu.

Mo OKOHYaHWM BPEMEHW, OTBELEHHOrO AN BXOOHOrO KOHTPOMs B rpynne, npenofaBaTerib
cobupaeT oTBeTbl Ha NpoBepky. OueHka YpOBHSA 3HAHUI OOy4atoLerocs Npou3BoanTCst B BUAE "OTIMYHO",
"xopowo", "yaoBneTBOpUTENLHO" N "HEey40BNETBOPUTENBHO".

PesynbTtatbl BXOAHOMO KOHTPOMst OCOPMASAKTCS MpenogaBaTerniem B KypHane y4eTta
noceLaeMocT U TEKYLLIE YCNeBaeMoCTU CTYAEHTOB.

Bonpockl Ana BXoAHOro KOHTpPons
BOMNPOCHI
Ans npoBeAeHnsi BXOOAHOro KOHTPOons

O6pasewy
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1. YnpoctnTb BblpaxeHue

BapuaHT Ne

a+a +bvb Ja+b)
J5+J5-mﬁ% 1 a-b |-

2. PewnTtb ypaBHeHMe eX + 43/— 3X — 2X2 -1=0.

1 ~
3. PewwnTb HEpaBEHCTBO 5 |ogO’3 €x+1 > |Ogoy3x/]§ + |Og 032 X-

4. PelwuTb ypaBHeHue 25in2 X—3sinx+1=0.

8 —32x?

5. Pewwutb HepaBeHCTBO ———— > 0.

x—-10

LUKANA U KPUTEPUM OLULEHUBAHUA
OTBETOB Ha BONPOCHI BXOAHOr0 KOHTpONSA

- «OMIUYHO» BbICTaBnseTcsa obyyarowemycs, ecnu nony4eHo 6onee 80% npaBunbHbIX OTBETOB;

- «XOpOLUO» BbICTaBnsAeTcA obydvalowemycd, ecnu nonydyeHo 6onee 70% u meHee 81 % npaBurbHbIX
OTBETOB;

- «yQoBMeTBOPMTENbHO» BbICTaBnsieTcs obydawwemycs, ecnu nonyvyeHo 6onee 60% u meHee 71 %
npaBuUIibHbIX OTBETOB;

- «HeydoeriemeopumesibHO» - BbICTaBMsAeTCA obyyaroleMycs, ecnu nomnyyeHo meHee 60% npaBWmbHbIX
OTBETOB.

PwnNPE

PowbdE

agrONE

3.1.3 CpeactBa AnA TeKyLero KOHTpons

BONMPOCbLI
Ansi CaMOCTOATENbHOro U3y4yeHus TeMbl
MeTon koopauHar.

MpeobpasoBaHue cuctembl koopamHaTt. MNapanneneHeln nepeHoc. NoBoporT.
Cuctema koopauHar.
MapanneneHbin NnepeHoc. CBs3b KOOPAMHAT B «CTapon» U KHOBOW» CUCTEME.
MoBopoT. CBA3b KOOPAMHAT B «CTApOM» U KHOBOW» CUCTEME.
CB#3b kOOPAMHAT B «CTApOM» N «HOBOM» CUCTEME C Y4€TOM NOBOPOTa U NepeHoca.

BONMPOCbLI
Ansi CaMOCTOATENbHOro U3y4yeHus TemMbl
MpeobpasoBaHne koopauHaT Ha NIockocTw. MonspHas cuctema KoopaAuHaT.
lMoHATME NOMAPHON CUCTEMbI KOOPAMHAT.
Yron. Paguyc
CBs3b koopAnHAT B NPSIMOYTONbHON U NONSIPHON CUCTEMAX.
YpaBHeHUs NIMHUIA B MOMSPHON CUCTEME KoopauHarT.

BOMNPOCHI
Ansi CaMOCTOATENbHOr0 U3y4YeHUs1 TEMbI
[MoBepxHOCTK BTOPOro nopsiaka.
MoeepxHocTK BTOpOro nopsiaka. O6Lue NoHATUS.
Unnunapesi.
Mapabonounabl.
Mnepbonounabl.
KoHyc BTOpOro nopsaka.

BOMNPOCHI
ONsi CAMOCTOATENbHOIO U3yYeHUs1 TEMbI
KomnnekcHble yncna.
MpencraBneHne KOMMNEKCHbIX YMCETT.
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O6nacTv Ha KOMMMEKCHOW MIMOCKOCTM.
Onepauun Hag KOMMNIEeKCHbIMU YuCamMu.

wn

BOMPOCHI
ONsi CaMOCTOATENbHOIo U3y4eHUsi TeMbl
lMpon3BoAHbIE BbICLLMX MOPSOKOB.
MponssogHasa BTOoporo nopsagka. Puandeckum cmbicn.
lMpounssoaHas BToporo nopsiaka ang oyHKUUIN, 3a4aHHbIA NnapameTpuyecku.
lMpounsBogHasi BTOpOro nopsiaka HesBHO 3afaHHbIX (PYHKLMNA.
[Mpon3BoaHbIE BbICLLMX MOPSOKOB.

el

BONMPOCbLI
ONA CaMOCTOATENbHOIO U3Yy4YeHUA TeMbI
PYHKUMM HECKOSBKNX NEPEMEHHBIX.

lMponsBogHas No HanpaBneHuto.
MpagueHT yHKLMN.
OkcTpemym OHI.
YcnoBHbIn akcTpemym GHI.
Haubonblwee n HammeHbLlee 3HaveHe ®HI B 3amkHyTON 0BnacTu.

arONE

BONMPOCbLI
ANSA CaMOCTOATENIbHOIO U3y4YeHUA TeMbI
TpowHOM MHTEerpan n ero NPUNOXeHns
OnpegeneHne TPOWHOIO MHTerpana.
BbluvcneHme TponHoro nHTerpana.
3ameHa nepemMeHHbIX B TPOVHOM UHTErpane.
MpunoxeHus TPOMHbLIX UHTErPArioB: MOMEHT UHEPLUK, KOOPAMHATEI LeHTpa Macc, obbem Tena.

e

BOMNPOCHI
Ansl CaMOCTOATENbHOro U3y4YeHUs1 TeMbI
KpvBONMHENHbIN nHTErpan BTOPOro poga n ero nNpurioXxeHus
OnpepgeneHne KPMBONIMHENHOrO MHTErpana BToporo poaa.
BbluncneHne KpMBOMMHENHBIX UHTErpanoB BTOPOro poaa.
CBsa3b Mexay KpUBOMMHENHBIMU UHTErpanaMmm nepeoro 1 BTOporo poaa.
®opwmyna NpuHa.
BbluncneHuve nnowaan ¢ nomoLlblo opmynel ['puHa.
Pab6oTa cunbl.

oukhwNE

BONMPOCbLI
Ansi CaMOCTOATENbHOro U3y4yeHus TemMbl
OnddepeHumanbHble ypaBHEHNS BbICLLMX NOPAOKOB
OcHoBHble NoHATUS andepeHumanbHbIX YypaBHEHWI BbICLUMX MOPSAKOB.
OcHoBHble TUNbI AuddepeHunanbHbIX YpaBHEHUI BbICLLIMX NMOPSLKOB.
MeToabl pelweHnsa guddepeHLumarnbHbIX ypaBHEHUI BbICLLMX NOPSOKOB.

wnN e

BOMNPOCHI
OISl CAMOCTOSATENIbHOIO U3yYeHUs1 TeMbI
MpunoxeHne cTeneHHbIX PSAOB K MPUOAMKEHHBIM BbIMUCIIEHUSAM
Pag MaknopeHa.
Pag Tennopa.
HaxoxaeHue 3HadeHus yHKUnN.
BbluncneHne nHterpanos.
PelwweHne guddepeHumanbHbiX ypaBHEHUNA.

agrwONE

OBLUA ANTOPUTM
CamMOCTOATENbHOro U3y4eHns TeMbl

1) O3HaKOMUTLCSI C PEKOMEHAO0BAHHOM Y4eOHON NUTEpPaTYpPO U NEKTPOHHBIMU pecypcamm rno Teme
(opreHTUpPYSACb Ha BONPOCHI AN CAMOKOHTPONS).

2) Ha aToi ocHOBE COCTaBUTb PA3BEPHYTLIN NIlaH U3NOXEHUS TEMbI

3) BbibpaTb hopMy OTYETHOCTU KOHCMEKTOB (Mf1aH — KOHCNEKT, TEKCTYyarbHbIA KOHCNEKT, CBOBOAHbIN
KOHCMEKT, KOHCMEKT — cxema)
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2) OcbopMUTb OTHETHbLIN MaTepuan B YCTaHOBIIEHHOW (popMe B COOTBETCTBMU METOAMNYECKNMU
pekomMeHZaumamm

3) HDOBeCTVI CaMOKOHTPOJ1b OCBOEHUA TEMbI MO BOMpPOCaM, BblAaHHbIM NMpenogaBaTenem

4) MNpepocTtaBuTb OTYETHBLIM MaTepuan npenogaBaTenio Mo COrnacoBaHWIo C BeayL MM npenogasarenem

LUKAJIA U KPUTEPUN OLIEHKU
CamMOCTOATENIbHOIro U3y4eHns TeMbl

- OUEeHKa «3a4YmeHO» BbICTaBIIA€TCA, €eClin CTyAEeHT OQJOPMI/IJ'I OTYETHbIN maTtepuan B Buae
KOHCNEeKTa, goknaga mnnun 3]'I€KTp0HHOI7I npeseHTaunm Ha OCHOBE CaMOCTOATESIbHOIoO N3y4eHHOro matepuana,
CMOrI BCECTOPOHHE pacCKpbITb TEOPETUYECKOE CoAEPKAHNE TeMbl.

- OLUEeHKa «He 3a4meHO» BbICTaBIAETCA, €Cln CTYAEHT HEeaKKypaTHO O(*)OpMVIJ'I OTYETHbLIN mMaTtepuan
B BuWAe KOHCMNeKTa, Aoknaaa wunu SJ'IeKTpOHHOI7I npes3eHTaunnm Ha OCHOBE CaMOCTOATESIbHONo M3y4YeHHOro
MaTtepuana, He CMOr BCeECTOPOHHE PacCKpbITb TEOPETUYHECKOe coaepXaHmne TeMbl.

BONPOCHI
AnNs caMonoAroToBKU K NPakTUYeCKUM (CEMMHaAPCKUM) 3aHATUAM

Pazgen 1. dnemMeHTbl NUHeHOW anrebpbl
Kpatkoe cogepxxaHue

MonaTne maTpuubl, encteua Hag matpuuamu. Onpegenutenu. CeorcTea onpegenutenen. MuHopel 1
anrebpaudyeckne gononHeHusa. ObpatHaa matpuua. PaHr. CucTeMbl «N» JIMHEWHbIX YPaBHEHUM C «N»
HeunaBecTHbIMU. Popmynbl Kpamepa. PelueHne cuctem ypaBHeHMI MaTpuyHbiM cnocobom. MeTtop lMaycca.
VccnenoBaHve peLueHns CUCTEM M NIMHENHBLIX YPaBHEHUI C N HEU3BECTHBLIMM.

Bonpockl 4nst caMOKOHTPOMSA No pasaeny:
1. Yro Ttakoe maTtpuua?
2. Yto HasbiBaeTcA onpegenuTenem BTOpOro nopsigka? YTo HasblBaeTcs onpegenuternem TpeTbero
nopsiaka?
3. UYrto Takoe anrebpanyeckoe JOMNOMHEHNE U MUHOP 3NeMeHTa MaTpuubl?
4. Y10 Takoe obpatHas matpuua?
5. ®opmynbl Kpamepa.
6. Cytb meTopa Naycca Ang peleHnst CUCTEM JIMHENHbIX YPaBHEHUN.
7. Tpu Kakom ycrnoBuM cuctema Tpex fNIMHENHbIX YpaBHEHWUI C TpeMs HEU3BECTHbIMU UMeeT eANHCTBEHHOe
pelueHne?
8. MNpn Kakmx ycrnoBusX cucTema FUHENHbIX YpPaBHEHUA He umeeT pelueHna? KMmeeT GecuncneHHoe
MHOXXECTBO PELLEHNIN?

Pazgen 2. dnemeHTbl BEKTOpHOW anrebphbl
KpaTkoe cogepxxaHue

BekTopebl. JIMHenHble onepauny Hag BekTopaMn. TeopeMbl O NPOoeKL MM BeKTopa Ha ocb. KoopauHaThl
BekTopa. [encTtBue Hag BekTopamu B koopauHaTax. CkanspHoe npou3BefeHVe [ABYX BEKTOPOB, €ro
cBovcTBa. [InuHa BekTOopa W yron Mexay [ABYMS BeKTopamMu B KoopAuvHaTHOM dopme. Ycnosue
KONMMMHEeapHOCTN [BYX BEKTOPOoB. MexaHuyeckuid CMbICN CKanspHoOro npoussefeHuns. Hanpasnsiowime
KOCUHYCbI BekTopa. BekTopHoe npoussefeHue OBYX BEKTOPOB, €ro CBOWMCTBA W MPUMOXEHNUS K PELUEHUIO
3agay. CmellaHHOe Npou3BedeHne TPeX BEKTOPOB, Er0 reOMeTPUYECKUA CMbICTT. Y CNOBUS KOMMNIIaHapHOCTH
Tpex BEKTOPOB.

Bonpockl 4nsi caMOKOHTPOMSA No pasaeny:
YUTo Takoe BeKkTop?
YT0 OTHOCUTCA K NIMHENHBLIM OMnepaumsM Haj BEKTOPaMW.
dopMyrnbl HAXOXAEHWSA KOOPAUHAT BEKTOPA M ANUHbI BEKTOPA.
YT0 HasbIBaeTCs ckansipHbIM NPOM3BEAEHNEM [BYX BEKTOPOB?

rpONE
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Kakvmu cBoiicTBaMu 06riagaeT ckansipHoe NpousBeaeHne BEKTOPOB?
UTo Ha3biBaeTCA BEKTOPHLIM NPOV3BEAEHNEM [ABYX BEKTOPOB?
Kakumu cBoicTBaMu 06riagaeT BEKTOPHOE Npou3BeaeHue?

UTo HasbiBaeTCcs CMelLaHHbIM NPou3BeaeHNeM TPEX BEKTOPOB?

©NoO,

Paspen 3-4. AHanuTuyeckasa reometTpus
KpaTkoe copepxaHue

O6Lee ypaBHeHMe MpPSAMOW U ero uccriedoBaHue. YpaBHeHue NpsAMoV NNHMKM C 3a4aHHbIM YrToBbIM
KOadhpuLMEHTOM. YpaBHEHNE Ny4dKa NPsiMbIX. YpaBHEHUE NPAMOKM, NPOXOAsLEN Yepe3 OBE AaHHbIE TOYKM.
Yron w™exgy [ABYyMs MpsAMbIMW, YCNOBWE nNapannefnbHOCTM W NepneHAuKYNApHOCTM ABYX MPSAMbIX.
PacctosHue ot ToukM go npsimon. KpuBble BTOporo nopsiaka. KaHOHMYeckue ypaBHEHWS OKPYXKHOCTW,
annunca, napabonbl. KaHoHWYeckoe ypaBHeHus runepbonbl. Obliee ypaBHEHME KPMBbIX BTOPOro Nopsiaka,
npuMBeAeHne ero K KaHOHNMYECKOMY Buay. YpaBHeHMe NOCKOCTU, MPOXOAsLLEN Yepes AaHHYo Touky. Obee
ypaBHEHWe NOCKOCTN N €ro YacTHbIE Criydan. Yron Mexay ABYMsi MIIOCKOCTSMU. YCrOBMSA napannenbHOCTU
1 NepneHanKynapHOCTM AByX nnockocten. Cnocobbl 3agaHnsa NpsSMor B MPOCTPAHCTBE. Yron mexay ABYMs
npsAMbIMKW. YCroBue napannenbHOCTU W NepneHAMKYNsSpHOCTU. Yronm Mexgy npsiMOM U MIOCKOCTbIO B
NPOCTPaHCTBE. YCMNoBMe napannenbHoCcT W NepneHaMKynsapHOCTU MpsSMOM U nnockocTu. [MoBepxHOCTH
BTOPOro nopsaka.

Bonpochk! 4ns camoKOHTPOnNst Mo pasgeny:
. Cnocobbl 3agaHust NPSIMOK Ha MITOCKOCTMW.
. B3aumHoe pacnonoxeHune npsiMbiX Ha MIIOCKOCTW.
. OnpegeneHne OKPY>KHOCTU 1 ee KAHOHUYECKOE YpaBHEHUE.
. OnpegeneHune annunca 1 ero KAHOHNUYECKOe ypaBHEHMeE.
. Onpegenexune rmnepbonbl 1 ee KaHOHUYECKOE YpaBHEHME.
. Onpegenexne napabornbl U ee KAHOHNYECKOE YpaBHEHNE.
. Cnocobbl 3agaHns NpsSIMOK B NPOCTPaHCTBE.
. BsaumHoe pacnonoxeHve npsiMbIx B NPOCTPaHCTBE.
. Kak aHanutnyeckm MOXxHO 3agaTb NNOCKOCTL?
10. BsaumHoe pacnonoxeHune nsockoCTeN B MPOCTPaHCTBE.
11. BsaumHoe pacnonoxeHne npsamMomn 1 NiocCKOCTM B NPOCTPaHCTBE

O©COoONOODWN-=-

Pa3spen 5. KomnnekcHble uncna
Kpatkoe conepxxaHue

KomnnekcHoe  uucno. ®dopma npeactaBneHus  KOMMSEKCHOro  uyucna:  anrebpavdeckas,
TpUroHomeTpuyeckas, nokasartenbHas. M3obpakeHne KOMMMeKCHOro yucna. ApudmeTtmyeckue OenNCTBUS
Had KomnnekcHbIMK Yncnamu. Popmyna Myaspa.

Bonpock! Ans caMoKOHTponNs Mo pasaeny:

Muumas eguHmua.
Mogayrb KOMMNekcHoro 4ymena.
AprymMeHT KOMMMEKCHOro Yncna.
PaBHble KOMMeKcHble Yncna.
ConpsiXeHHble KOMMIeKCHble yucrna.
CnoxeHue (Bbl4MTaHME) KOMMMEKCHbIX YNCE.
YMHOXeHMe KOMMNIEKCHbIX YMCern.
[eneHne KOMNNEKCHbIX Yncen
. BosBegeHue B cTeneHb KOMMAEKCHOrO Yncna.
10.U13BneyeHne KOpHs.

CoNooA~WNE

Pazpen 6. BBegeHne B MaTeMaTU4eCKUM aHanu3. dreMeHTbl Teopumn npeaenos
KpaTkoe cogepxaHue
MHoxecTBO AenctButenbHbIX uucen. OyHkuma. Obnacte ee onpepeneHus. Cnocobbl 3agaHus.

OcHOBHble anemMeHTapHble (YHKUMKU, UX cBolcTBa M rpadukn. CrnoxHble n obpaTHble dyHKuun. Knacc
anemMeHTapHblX GYHKUMN. Yucnosble nocnefoBaTenbHOCTM M uMX npefdenbl. CBOWCTBaA CXoAdALLMXCH
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nocnegosatenbHocTen. lpeaen dyHKUuMU. BeckoHeyHO Marnble BenuymHbl M X CBOWCTBA. BeckoHe4vHo
6onblume BennymHbl. CBs3b 6eCKOHEYHO DOMbLINX N 6eckoHeYHO ManbiX. OCHOBHbIE TEOPEMbI O Npeaenax
dyHKuun. MNepBLbIN M BTOPON 3amMevaTtenbHble npedenbl. CpaBHEHNE BECKOHEYHO MarlbiX. OKBUBANEHTHbIE
OEeCKOHEYHO Marnble U KX MCMOoNb30BaHME Npu BbluMCNEeHUN npedenoB. OnpegeneHne HenpepbiBHOCTU
dyHkuuKn. Knaccmudukaumss Touek paspbiBa yHKLUW. HenpepbiBHOCTb CyMMbl, MPOM3BEOEHUS U YaCTHOro
OBYX (OYHKUMIA. HenpepbIBHOCTb CMOXHOM (yHKUMWU. HenpepbIBHOCTb anemMeHTapHbIX dyHKUmi. CBOMCTBa
YHKUUIA, HenpepbiBHbIX Ha OTPEe3Ke: OrpaHUYEeHHOCTb, CyLLEeCTBOBaHWEe Hanbonbllero U HauMeHbLUEero
3HaYeHuWI, CyLLLeCTBOBAHNE MPOMEXYTOUYHbIX 3HAYEHUN.

Bonpock! Ang caMOKOHTPONs Mo pasaeny:
Kakne BenuunHbl Ha3biBaeTCcs NOCTOSIHHbIMU? NepeMeHHbIMU?
Cdpopmynupyiite onpegeneHne yHKUun.
YUTo Ha3biBaeTcs obnacTbto onpeneneHuns pyHkumMm? ObnacTbio M3MeHeHnss YHKUUn?
Ha3soBuTe cnocobbl 3agaHnst yHKLMOHANbHOW 3aBUCUMOCTW.
lMepeuncnmTe OCHOBHbIE ANieMeHTapHble pyHKUMN
YUT0 Ha3bIBaeTCA NpeaenioMm yHKUUN.
Cdopmynupynte oCHOBHbIE TEOPEMbI O Npegenax PyHKLUK.
Kakne BenunumHbl Ha3biBaTCA 6ECKOHEYHO ManbiMu? BeckoHeuyHo BonbLMMn?
Mepeuncnure cBoncTBa 6€CKOHEYHO MarnbiX N 6ECKOHEYHO BOMbLUNX BEMNYUH.
10 Hanuwwute dopmMynbl NepBOro 1 BTOPOro 3amedarternbHbIX Npeaenos.
11.Kakas dyHKUMS Ha3biBaeTCHa HenpepbiBHOW B ToYke? Ha oTpeske?
12.MpuBeguTe knaccmgurkaumio To4ek pa3pbiBa PYHKLMN.

CoNoA~LONE

Paspen 7. QuddepeHumnansHoe ncuncrneHme gyHKLMnN ogHOM NepeMeHHON
KpaTkoe cogepxaHue

OnpepneneHne npomsBogHOM YHKUUU. [€OMETPUYECKMA N MEXaHWUYECKUA CMbICIT MPOU3BOAHOMN.
YpaBHeHMs KacaTenbHOW W Hopmanu K KpuBoW. [NponsBogHas MOCTOSAHHOW, CYMMbl, NPOW3BEAEHUA W
YyacTHOro  AByx YHKUUA. MpounssogHas obpaTtHon dyHKL MK, Tabnuua NPOU3BOAHbIX.
OnddepeHumnpyemocTtsb pyHKumn. CBA3b NOHATUN AnddepeHunpyemMocTu 1 HenpepbiBHOCTU. [1pon3BoaHas
cnoxHow pyHkumn. OuddepeHunan dyHkumm. Ceasb anddepeHumana ¢ npons3soaHon. feomeTpunyeckmi
cMbicn auddpepeHumana gyHkumn. MNMpubnukeHHbIe BbIYMCIIEHNS C NoMoLpblo anddpepeHumana yHKLMN,
MpousBoaHble YyHKUMK, 3adaHHOW napameTpudecku. [lpousBogHble ©  AudpdbepeHumnansl  BbICLLMX
nopsagko. Teopembl Pepma, Ponnsa, Jlarpanxa, Kowwn. PackpbiTme HeonpegeneHHoOCTeEn W npaBuilo
Jlonutana. ®opmyna Tennopa. YcnoBusi Bo3pacTaHust U ybbiBaHMSA YHKUMW. JlOKanbHbIA 3KCTPEMYM
dyHKUMKN. Heobxognmele M AOCTATOYHbIE YCMOBUSI CyLLECTBOBAHMS fOKaNbHOMO akcTpemyMa. OTbickaHue
HambonbLUEr0 M HAVMEHBLLIETO 3HAYEHUI HEMPEPLIBHOM Ha OTpe3ke yHKuuN. MiccnegoBaHme Ha akCTpeMyM
OYHKUMM C NOMOLLLIO NPOU3BOAHBLIX BTOPOro nopsiaka. MccrnegosaHue rpaduka yHKUUN Ha BbINYKNOCTb U
BOTHYTOCTb. To4kM nepernba. AcumnTtoTbl KpuBbiX. ObLias cxema uccrnegoBaHnsa yHKUUM U NOCTPOEHUS

rpadumka yHKUMNA.

Bonpochk! 4ns camoOKOHTPONs MO pa3gerny:
9. Yrto HasbiBaeTCA NPOU3BOSHON (PYHKLMN?
10.KakoB reomeTpu4ecknin cmbicn nponssogHon? Ee uamyeckuin cmoicn?
11.HanuwwuTte npasuna n copMynsl aAnddepeHUnpoBaHUs OCHOBHbLIX 3NeMeHTapHbIX (PYHKUUNA.
12.Y70 Ha3biBaeTca anddepeHunanom yHKUnn?
13.Mepeuncnure concTea anddepeHumnana yHKLUK.
14.Hanvwwute copmyny, NO3BOMSOLYIO HaxoAuTb NPUONMXKEHHOE 3HayeHue yHKUUM NpU NMOMOLLM ee
onddepeHumana.
15.Kak HanT1 Npon3BoAHbIe BbICLUMX NOPSIAKOB.
16.Kakas dyHKuus HasblBaeTcHa Bo3pacTatoLlen? Yobiatowen?
17.Kakne TOYKM Ha3bIBAKTCS KPUTUYECKUMUM ToUKaMu YHKLUN?
18.Kakas kpuBasi Ha3biBaeTCs Bbinyknon? BorHyton?
19.4Y70 Ha3bIiBaeTCA TOUKOM nepernda KpuBom?

Paspen 8. AudrcpepeHumanbHoe ncuucneHne yHKUNMU HECKOSTbKUX NepeMeHHbIX
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KpaTkoe cogepxaHue

lMoHATME YHKUMN HECKOMNbKMX nepemeHHbix. Obnacte onpegeneHus. eomMeTpuyeckuin CMbICH
dyHKUMM OBYX nepemeHHbix. lMpegen dyHkumnM. HenpepbiBHOCTb. OCHOBHblIE CBOWCTBa HEMpPEPbIBHbLIX
(OyHKUMIA. YacTHble npupalieHnss U YacTHble npou3BoaHble yHKUMK. OunddepeHunpyeMocTb YHKUUN.
MonHoe npupallieHne u nomnHbli guddepeHuman YyHKLMM HECKOSNbKMX MepeMeEHHbIX. [feomeTpuyeckun
CMbICN. YacTHble MpPOM3BOAHbLIE CIOXHBIX U HEABHbIX (PYHKLUWA. YpaBHEHWUs KacaTenbHOW MMOCKOCTU U
HOpManu K NOBepxHOCTU. YacTHble npousBogHble U AnddepeHumansl BbiCLUUMX NopsakoB. MpumeHeHne
nonHoro pgudppepeHumana ana  npubnmkeHHblX BbluucrieHun. CkandpHoe none. [lpousBogHas no
HanpasneHuto. [pagneHT. Heobxognmble ©n [pocTatodHble YCNOBUS  CYLLECTBOBAHUSA NOKarbHOMo
3KCTpeMyMa PYHKUUKN ABYX NEPEMEHHbIX.

Bonpockl 4ns caMOKOHTPONSA No pasaeny:
1. CdopmynupyinTe onpegeneHune pyHKUMN ABYX HE3aBUCUMbIX MEPEMEHHbIX.
2. Uto HasbiBaeTcA obnacTblo onpegeneHns (yHKUMM OBYX He3aBMCUMbIX MepemMeHHbIX? KakoBo
reomeTpuyeckoe n3obpaxeHne yHKUMN ABYX NepeMeHHbI?
Y70 HasbIBaeTCHA YaCTHbIMU NPOM3BOAHBLIMW NEPBOro nopsaka PyHKUMKM ABYX NepeMeHHbIX?
Y10 HasbIBaeTCA NOMHbIM AndhcepeHumanom pyHKUMN ABYX NepeMeHHbIX? Kak ero BbluMcnuntb?
Kak HanTh YacTHble NPOM3BOAHbIE BTOPOro nopsiaka MyHKUMM ABYX NePeMEHHbIX?
YT0 ABNseTca He06X0AUMbBIM YCIIOBMEM IKCTPEeMyma (PyHKUNN ABYX NEPEMEHHbIX?
Ccbopmynupynte 4OCTAaTOYHbIN NPU3HAK IKCTPEMyMa DYHKUMM OBYX NepeMEHHbIX.

No gk w

Pazpnen 9. UHTerpanbHoe ncumcneHme (pyHKLMM ogHON NnepeMeHHON
KpaTkoe copepxaHue

lMepBoobpasHas. HeonpegeneHHbii nHTerpan. CBowicTBa HeonpedeneHHoro uHterpana. Tabnvua
OCHOBHbIX MHTerpanoB. OCHOBHbIE MPUEMbl MHTENPUPOBAHUA: 3aMeHa NepeMEHHON U UHTErpupoBaHue Mo
yactaMm. WHTerpmposaHne OpobHOo-paumoHanbHblX yHKUMn. HTerpMpoBaHne BbipaXKeHun, coaepKalimx
TpUroHomeTpudeckue QyHkuun. WHTerpMpoBaHne HEKOTOPbIX WppauuoHanbHbIX BbipaxeHun. 3agada,
npuBOAsLLas K MOHATUIO onpegeneHHoro wHTerpana. OnpegeneHne ONpeAdeneHHoro wuHTerpana, Kak
npegena wuHTerpanbHblX cymm. OCHOBHble CBOWCTBa onpederneHHoro wuHterpana. dopmyna HbloToHa-
JlembHunua. 3ameHa nepemMeHHOW B onpedeneHHoM wuHTerpane. WHTerpuposBaHne Mo 4actam B
onpegeneHHoM nHTerparne. NpunoxeHusa onpeaeneHHoro uHterpana. HecobcTBeHHbIe MHTerpansi.

Bonpock! Ans caMoKoHTpons rno pasgeny:
Kakas cpyHKUMA HasbiBaeTcs nepBoobpasHon Ans gaHHOW pyHKUMnN?
UTo HasblBaeTCcs HeonpeaeneHHbIM UHTerpanomM oT AaHHON yHKUMN?
HasoBuTte cBolicTBa HeonpeaeneHHOro HTerpana.
Hanuwwute TabnmnyHbie opMynbl HeONpeaeneHHbIX UHTErpanos.
B yem cylHOCTb MeToaa NOACTAHOBKN B HEONPEAENEHHOM nHTErpane?
Hanuwwute dopmMyny MHTErpMpoBaHMs MO YacTsM AN HEONpPeaereHHOro nHTerpana.
UTo Ha3biBaeTCs onpeaeneHHbIM UHTerpanom?
KakoB reomeTpu4eckmii CMbICI OnpeaernieHHoro uHTerpana?
HasoBuTte cBoricTBa onpegeneHHoro nHTerpana.
10 Hanuwwute dpopmyny HetoToHa- JNlenbHuua.
11.Hanuwwute bopMyny MHTENPUPOBAHNS NO HYacTsIM B onpeaeneHHOM UHTerparne.

CoNoUA~ALWNE

Paspgen 10. KpaTHble 1 KpMBONMHENHbIE UHTerpanbl
KpaTkoe cogepxaHue

OcHoBHble MOHATUSI K onpegerneHusi. [BOMHOM WHTerpan B MPSAMOYrOfibHbIX KOOpAMHaTax. 3ameHa
nepemMeHHbIX B OBOWHOM MWHTerpane. [BOWHOW WHTerpan B MOMspHbIX koopauHaTax. [BOVMHOW WHTerpan B
KPUBOMNMHENHbIX KoopauHaTax. BblucneHue nnowagen duryp. BelumcneHve obvemoB Ten. BbiuucrnieHuve
nrowianen nosepxHocTen. MNpunoxeHust ABOVHOrO MHTerpana kK MexaHvke. TponHon uHterpan. KpvBonuHenHble
WHTerpanbl  nepsoro u BToporo Tuna. dopmyna [puHa Ana nnockoctu. [pUNOXeHUS KPUBOMUHENHbIX
WHTEerpanos.

Bonpocsl Ans caMOKOHTpOns no pasgeny:
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Onpepgenexvie 1 ycnoBue CyLLECTBOBaHUS ABOWMHOIO MHTErpara.

3ameHa nepemMeHHbIX B JBOMHOM MHTErparie.

MpunoxeHns OBOWHOIO MHTErpana: reoMmeTpuyeckme 1 unsmnyeckme.
OnpepgeneHve 1 BblYMCIIEHNE KPUBOMMHENHOIO MHTErparna nepeoro poga.
Onpegenexve 1 BelYMCIIEHME KPUBOMMHENHOIO MHTErpana BToporo poaa.
CBs13b MeXay KPMBOIMHENHBIMW MHTErpanamm nepBoro 1 BTOporo poga.
dopmyna NpuHa.

YcnoBusi HE3aBUCUMOCTY KPUBOMNMHEMHOIO MHTErparna ot Nyt MHTErpupoBaHus.
MpunoxxeHnsa KPUBONMHEWHBIX MHTErPanos BTOPOro B1aa.

10 OnpepneneHne 1 BblYMCNEHNE TPONHBIX MHTErPasioB.

©CoOoNOO~WNE

Paspen 11. AnddepeHumnanbHble ypaBHeHUSA
KpaTkoe cogepxaHue

OcHoBHble MOHATUS M onpegenenns. 3agada Kowwu. dopmynupoBka Teopembl CYLLECTBOBAHWUS U
€OWHCTBEHHOCTW pelueHus 3agaun Koww. YpaBHeHus ¢ pasgensiowmnmucs nepemeHHbimn. OgHopogHble
AnddepeHumanbHble ypaBHeHUs1 nepBoro nopsgka. JinHenHble gnddepeHumanbHble ypaBHEHUS] NMEePBOro
nopsgka. [duddepeHumanbHble ypaBHEHUSA BbICLUMX MOPSAKOB, OOMyCKaloWme MOHWKeHne nopsiaka.
JInHenHble gnddepeHumnanbHble ypaBHEHMS BbICLLUMX MNOPSAKOB. JIMHEWHast 3aBMCMMOCTb W JIMHEVHas
HE3aBUCMMOCTb  (PYHKLIMIA. Onpepenutenb BpoHckoro. CTpykTypa o6Lwero peLleHuss nUHEeNHOro
OQHOPOAHOIO YpaBHEHUS W NMHEWHOro HEeOOHOPOAHOro ypaBHeHus. PelleHne nvHenHoro ogHOpPOOHOro
anddepeHUnanbHOro ypaBHEHUSt C MOCTOSIHHbIMK KO3 dmuneHTamu. XapakTepucTnyeckoe ypaBHEHMe.
OTbICKaHNe YaCTHOro peLUeHus NMHEWHOr0 HEOAHOPOAHOrO YpaBHEHUS C MOCTOSHHBIMU KO3dhdULMEeHTamn
mMeTogoM nogbopa no Buay npaBow 4acTu. Bapuaums nponsBOMbHbIX NOCTOSHHBIX (MeTod JlarpaHxa).
MpunoxeHne anddepeHUManbHblX yYpaBHEHUA B pasnuyHbiX obnacTax HaykM u TexHuku. [loHATme o
cuctemax amddepeHumnanbHbIX YypaBHEHUN.

Bonpochl Ans caMoKoHTpons rno pasgeny:
1. Yro HasbiBaeTcHa andepeHumansHbIM ypaBHEHUEM?
2. Yrto HasbiBaeTCs obwum pelleHvem auddepeHumansHoro ypaBHeHus? YacTHelM pelueHme?
3. KakoB reoMeTpuyecKkmii CMbICIT HYaCTHOrO pelleHus guddepeHLmansHoro ypaBHeH s nepBoro nopsigka’?
4. Kakoe pudepeHumnanbHoe ypaBHEHWE MNEepBOro nopsiaka HasbiBAeTCA JUHENHbIM? YpaBHEHNEM
BepHynnn? Ykaxute cnocob ero pelieHms.
5. Kakoe ypaBHeHVe Ha3biBaeTCHa NMHenHbIM aguddepeHumnansHbiM ypaBHEHMEM BTOPOro nopsgka?
6. Kakon Bna nmeet obLuee pelleHne ogHopoaHoro avddepeHLmanbHOro ypaBHeHs BTOporo nopsaka? B
3aBMCUMOCTU OT OMCKPUMMUHAHTA XapaKTepUCTUYECKOro ypaBHEHNS.
7. Kak HaiTn obulee pelleHMe HeoaHOPOAHOro AnddepeHUManbHOro ypaBHEHUS BTOPOro Mopsgaka C
NOCTOSAHHbIMY KO3dhpULMeHTamm?

Pazpen 12. Psgbl
KpaTkoe cogepxxaHue

Yucnoson psag. Cymma psiga. CBoncTBa cxogswmxca psgoB. HeobxogmMmoe ycrioBue CXO4vMMOCTHU
psga. lNMpusHakym cXoOMMOCTM PSIAOB C MOMOXUTENbHLIMM YNeHaMU: MPU3HAKM CPaBHEHMUS, NPU3HAaK
Hanambepa, pagukanbHbll U MHTerpanbHblil Npu3Hakm Kowwn. AGCOMOTHas U yCcrnoBHasi CXOLMMOCTW.
Teopema JlenbHuua. Teopema Abens. Paguyc u vHTepBan CXOAMMOCTM CTeneHHoro psiga. CeoncTtBa
cTeneHHblX psaoB. MNMouneHHoe anddepeHUMpoBaHMEe U MHTErPUPOBAHME CTEMNeHHbIX psaoB. PasnoxeHue
dyHKUMI B pagbl Tennopa n MaknopeHa. lNMpumeHeHne psigoB K NPUONMXEHHbIM BbIYUCIIEHUSAM.

Bonpocbl Ans caMOKOHTPONs Mo pasgeny:
UTo Ha3bIBaeTCH YMCMOBbLIM PAOOM?
Kakow uncnoBon psg HasbiBaeTCs CXoOAWMNMCA?
YTo Ha3biBaeTCsA HEOOXOAUMbBIM YCITOBMEM CXOLAMMOCTM YMCIOBOrO psiga?
HasoBute goctaTtoyHble NPU3HaKn CXogMMOCTU, OCHOBaHHbIE Ha CPaBHEHUUN PALOB.
HasoBute npusHak [Janambepa cxoanmMocTu psiaoB.
B uyem coctouT wumHTerpanbHbld  npu3Hak cxogmmoctn  Kowmn? Kakve psgbl  HasbiBakoTcA
3Hako4epeayLwmMmMmca?
7. Cdopmynupyite npusHak JlenbHuLia CXOAMMOCTN 3HaKovepeayoLLMXCA PSaoB.
8. Kakue 3HakouepeayoLLmecs paabl HasblBatoTCA abCoONMOTHO CXOAALNMUCA? YCIOBHO CXOAALLMMUCA?

ouhrwNE
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9. [laniTe onpegeneHne CTeneHHOro psiga M obnactm ero cxogmmocTu. Kak HamTm obnactb cxoguMMocTu
CTeneHHoro psga?

10.3anuwunTe pa3noxeHne B CTENEHHON psif, OCHOBHbIX DYHKLIMIA.

11.Y710 HasbiBaeTcH 06WMM pelleHnem anddepeHunanbHOro ypaBHeHus? YacTHelM pelueHme?

12.KakoB reoMeTpuU4eckuin CMbICI YacTHOIO peLleHns anddepeHuUmansHOro ypaBHEHMS NEPBOro Nopsaaka?
13.Kakoe pudpdepeHumansHoe ypaBHEHME MepBOro Mnopsigka Ha3biBaeTCsl NMHENHbIM? YpaBHEHWEM
BepHynnn? YkaxuTte cnocob ero pelieHums.

14.Kakoe ypaBHeHUE Ha3blBaeTCHA NUHENHbIM AnddepeHUmanbHbIM ypaBHEHMEM BTOPOro nopsaka?
15.Kakown Bna umeet obLyee pelleHme 0gHOPOAHOro avddepeHLUmnansHOro ypaBHeHst BTOporo nopsigka? B
3aBUCUMOCTU OT OMCKPUMMHAHTA XapaKTepUCTUYECKOro ypaBHEHNS.

16.Kak HanTu obliee pelleHne HeooHOpPoAHOro AuddepeHUnansHOro ypaBHEHMSI BTOPOro nopsaka c
NOCTOSIHHbIMM KO3dhpuLmMeHTamm?

Pasgensi 13. Teopus BeposiTHocTen
KpaTkoe cogepxaHue

Mpeametr Teopun BepoATHOCTEN. CnydarHble cobbiTus. Anrebpa cobbiTuin. AkcnomaTnyeckoe
onpegeneHne BepoATHOCTU. Knaccunyeckoe onpegeneHne BeposTHOCTU. PopMynbl  KOMBMHATOPUKK.
eomeTpryeckme BEpPOSTHOCTU. YCNOBHAs BepOATHOCTb. [1paBuno ymHOXeHus BeposiTHocTen. dopmyna
nonHon BepodATHocTU. Dopmyna baneca. Cxema BepHynnu. ®opmyna bepHynnu. dopmyna [MyaccoHa.
JlokanbHass n wuHTerpanbHaa dopmynbl MyaBpa-Jlannaca. [loHATME cny4akiHOM BenWYUHbBI.  3aKoH
pacnpegeneHus. OyHKUMSA pacnpegeneHus CnyvyanHow BenuyuHbl. BepoaTHOCTL nonagaHus cnyvanHoun
BeNMUYMHbI Ha 3afaHHbIn  ydacTok. [lnoTHocTb pacnpefeneHus. Ponb M HasHavyeHMe YMCNOBbIX
XapakTepucTuK criydanHon senuunHbl. MaTtemaTtuyeckoe oxuaaHue u ero cBoncTea. [ucnepcus criydanHom
BEMWYMHBI M €e CBOWCTBA. [IMCKpETHble Chny4YalHble BEMWYMHbI: OMHOMManbHOe pacnpeaeneHue,
reomeTpuyeckoe pacnpefeneHue, pacnpegeneHve [lyaccoHa. HenpepbiBHble chnyvariHble BerMYUHbIL:
paBHOMepHOe pacnpefjeneHne, nokasaTenbHoOe pacnpefeneHve, HopmanbHOe pacnpegeneHue.
BeposaTHoCTb nonagaHusa HOpMarnbHOW CriyYanHOW BenuuuHbl B 3afaHHbIN nHTepBan. Cuctembl cryvyanHbIX
BenuYMH. PyHKUMS pacnpedeneHns U NAOoTHOCTb pacnpedeneHns BEepOSTHOCTEN ABYMEPHOW CrnydanHown
BEMMYUHBI. YCIMOBHbIE 3aKOHbl pacnpefeneHns. YncnoBble XapakTEPUCTMKM CUCTEMbI LBYX CryvariHbIX
BennuuH.  KoppernauuoHHbIW  MOMEHT,  KoadduumeHT  Koppensuuu.  [IBymepHoe  HopmarnbHoe
pacnpegeneHne. Perpeccusi. HepaBeHcTBO YeObiweBa. 3akoH Gonbwux uumcen. Teopema BepHynnu.
LleHTpanbHasa npegensHas Teopema.

Bonpock! Ans caMoKOHTpons rno pasgeny:

1 YT0 HasbIBaeTcst cOObITUEM?

2. Kakne cobbiTusi Ha3blBaOTCA JOCTOBEPHBLIMU, HEBO3MOXHBIMU, CyYanHbIMU?

3. Kakne cobbiTusi Ha3blBalOTCA HECOBMECTHLIMU, COBMECTHBIMU?

4 Cdbopmynupynte Knaccuyeckoe onpeferieHne BEPOATHOCTU COObITUSA. YKaXuTe BO3MOXHbIE
rpaHuLbl BEPOSITHOCTH.

5 lMpuBeauTe cTaTUCTUYECKOE ONpeaeneHne BepoATHOCTN CobbITUS.

6. Cdhopmynupyiite Teopemy CrnoXeHusi BEPOSTHOCTEN A1 HECOBMECTHBIX COObITUN.

7. Y710 noHMMaeTcsa NoA NOMHOMN rPynnon CoObITUIA?

8 Kakne cobbiTus Ha3blBaOTCA NPOTUBOMONOXKHBIMU?

9. Kakne cobbITus Ha3biBalOTCS HE3aBUCMMbIMU, 3aBUCUMBIMU?

10. Yt0 HasbiBaeTCs YCNOBHOW BEPOATHOCTBLIO COOLITMA?

11. CdpopmynupyiTe TeOpPEMbI YMHOXEHUS BEPOSATHOCTEN ANS HE3ABUCUMbIX U 3aBUCUMbIX COOBLITUIA.

12. TpueeguTe popmyny NOfHON BEPOSTHOCTH.

13. Hanuwwute cdopmyny BepHynnu.

14. Yto Takoe HanBEPOSITHENLLEE YNCIIO HACTYNNEHUS CODLITUSA?

15. CdpopmynupyinTe nokansHyto Teopemy Jlannaca.

16. Hanuwwute dopmyny NyaccoHa.

17. CdhopmynupyiTte onpegeneHne crnydamHor BENMYnHLI.

18. Kakue crnyyanHble BENUYMHbI HAa3bIBAOTCA ANCKPETHBIMU? HenpepbiBHbIMU?

19. Y10 HasbiBaeTCHA 3aKOHOM pacnpenefneHnst cnydamHom BeNMYMHbI?

20. [anTe onpegeneHne matemMaTUYeCKOro OXUAAHWULA, AUCNEPCUN N CpefHero KeBagpaTuyeckoro
OTKMOHEHNS ONCKPETHOM CIy4anHOoM BennymHbl. [Nepeuncnnte nx cBomMcTBa.

21. [anTe onpepeneHvne nHTerpansHon yHKLMN pacnpeaeneHus. lNepeuncnvre ee CBOMCTBA.

22. Yto HasbiBaeTCa MaTeEMaTUYECKUM OXUAAHUEM HENPEPLIBHOW Cry4YanHOW BENUYNHBLI?

23. Kak onpepensetcs aucnepcusa HenpepbiBHOW CryYanHOW BEMUYUHBI U Kak OHa BblYMCTISIeTCA?

24. CdopmynupyiTte NnpaBuno Tpex CUrMm.

25. Cdopmynupyiite Teopemy Yebbiwesa.
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Paspgen 14. MatemaTnyeckasi ctTaTucTUKa
KpaTkoe coagepxaHue

Buabl psagoB pacnpegeneHus rpadguydeckoe msobpaxeHne psagoB pacnpegeneHns. CraTuctuyeckue
XapakTepuCTUKM psiooB pacnpeneneHus. VIHTepBanbHasi oLueHKa napameTpoB reHepanbHOW COBOKYMHOCTH.
[oBepuTtenbHasi BEpOSTHOCTb U AOBepuTenbHbin MHTepBan. [logbop TeopeTnyeckoro pacnpeaeneHus.
OcHoBHble pacnpeferneHusl, ucnonb3yemble nNpu cratucTnyeckon obpabotke. OueHka napameTpoB
pacnpegeneHns no manbsiM BblibopkamM. CTaTUCTUYECKUIA KPUTEPUIA NPOBEPKM runoTesbl. OwmnbKu nepeoro u
BTOPOro poaa. YpoBeHb 3HAYMMOCTU CTaTUCTUYECKOro Kputepus. MowHocCTb kpuTepus. Npoeepka runoTtessbl
0 HOpManbHOM pacnpeeneHun reHeparnbHo coBokynHocTu. Kputepuii cornacua Nupcoxa.

Bonpockl 4ns caMOKOHTPONSA No pasaeny:

B yem cyLHOCTb 3agaym No onpeaeneHnio NnapameTpoB reHepanbHOW COBOKYNHOCTU?

YTo Takoe reHeparnbHas 1 BbibopoyvHas cpeaHsan? Kak oHu BbluMcnaoTca?

YT0 Takoe reHeparnbHas u BbibopodHas aucnepcna? Kak oHu BbluMCnsATCa?

Kakyto BENMUMHY MPUHMMAIOT 32 CPEAHIO reHeparbHOM COBOKYMHOCTMN?

Kakyo BenuunHy npuHMMatoT 3a AMCNEPCUIo reHeparibHON COBOKYMHOCTN?

Kak BblumcnsieTca cpegHee KBagpaTU4eckoe OTKNOHEHWe cpegHen BblGopkn?

Y710 NOHMMaIOT NoA AOBEPUTENBHBIM MHTEPBANIOM Y AOBEPUTENBHOW BEPOSATHOCTHLIO?

Cdopmynupynte kputepuii cornacus NupcoHa.

Kakasi 3aBUCUMOCTb Ha3blBaeTCsa PYHKLMOHANBHOM, @ Kakas CTaTUCTUYECKON?

Hante onpeaenexHne KOPpPENsSLNOHHON 3aBUCMMOCTM.

B yem cocToAT ABe OCHOBHbIE 3a4ayv Teopux Koppenauum?

Kakyto koppensunoHHyo 3aBUCUMOCTb Ha3bIBaKOT NIMHEWHOW?

Hante onpeaenexHne BbIOOPOYHOrO KOIhULMEHTa KOPPenALMn U NepeuncnnTe ero CBOMNCTBa.

3anvwunTe BbIOOPOYHbIE YpaBHEHMS MPSAMbIX perpeccun. B 4yem cyTb mMeToga HauMeEHbLUWX
KBaapaToB AfiA onpeaeneHns napaMmeTpoB NMHUM perpeccumn?

CoNOOA~AWONE

[ N = Y =
PWNPEPO

LUKANA U KPUTEPUN OLEHUBAHUA
- «3a4TeHO» BbICTaBMNsAETCH, ecnu obyyaloLlUCa Ha OCHOBE M3y4eHHOro MaTtepuana, cmor
BCECTOPOHHE PacKpbITb TEOpeTUYeckoe copepxaHue TeMbl, CNocobeH MPUMEHUTb MOMyYeHHbIe 3HaHUSA
npu peLLeHnn NPakTUYecKnx 3afay;

- «He 3a4TeHO» BbICTaBNAETCA BO BCEX OCTallbHbIX Clly4adax.

3.1.4. CpepcTBa ANA NPOMEXYTOYHOW aTTecTauum nNo MToraMm UsyyeHusi AUCUUNNUHbI

MNpomexyTouyHas aTTecTaumMs - 9STO 3NeMeHT obpasoBaTenbHOro npouecca, MNpU3BaHHbLIN
onpegenuTb COOTBETCTBME YPOBHS UM KayecTBa 3HaHWNA, YMEHWA U HaBbIKOB Oby4varowmxcs TpebosBaHusM,
yCTaHOBMEHHbIM B pabo4yen nporpaMmme y4ebHOM AMCLMNMANHGI.

lMpomexyTouHass aTTecTauus obydarLmMxcd npoBOAUTCA MO BCeM Yy4ebHbIM  AaucuMMMHaM,
MOOYNAM W NPakTUKaMm, BKIIOYEHHbIM B pabouynin y4yebHbIM NfAaH MO  HampaBMAeHU0 NOLTOTOBKM
(cneunansHocTK).

3.1.4.1 TECTOBbIE BONPOCbI
ANA npoBeAeHNs 3aKN4YUTeNbLHOro TeCTMPOBaHUA NO pe3yfibTaTaM OCBOEHUA AUCLUNIINHBI

nOAFOTOBKa K 3aKn4nTesibHOMY TeCTUPOBaHUIO NO UToram n3yvyeHunsda AUCUUNIIUHDbI
TeCTI/IpOBaHI/Ie ocyllecTBndeTca No BCeM TeMaM U pasgenam gucumniinHel, BKN4Yaa TeMbl, BbIHOCUMbIE Ha
CaMOCTOSITENIbHOE U3yYeHUe.
Mpouenypa TecTMpoOBaHMSI OrpaHMYeHa BO BPEMEHM W MpeanonaraetT  MakcumarbHoe
COCPefOTOUEHNE CTYAEHTA Ha BbINOMHEHWUN TECTA, CoAEepXKaLLEero HECKOMbKO TECTOBbLIX 3aaHN.
Obyuatoiemycs pekomeHOyemcs.
1. npu HeyBepeHHOCTM B OTBETE HA KOHKPETHOE TECTOBOE 3afaHue NponycTUTb ero U NEPEXOAUTb K
crnepywoLlemy, He 3aTpadmMBasi MHOro BpPEMEHU Ha 064yMbIBaHWE TECTOBBLIX 3a4aHUA NPy NEPBOM
npoxo/e Nno CruCKy TecTa;
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2.

npu pacnpeeneHuy obLiero BpeMeHW TeCTUPOBaHWUA y4UTbiBaTb (B Crlydyae KOMMbIOTEPHOrOo
TECTUPOBAHUS), YTO B aBTOMAaTM3MPOBaHHOW CUCTEME MOTYT BO3HMKATb HeGomnbluvMe 3adepKku
npy NepekntoYeHnn TECTOBLIX 3adaHui.

Heobxodumo noMHUMb, 4Mo:

TecT sBnseTca uHAMBMAyanbHbiM. O6llee Bpemsi TECTUPOBaHWS U KONMMYECTBO TECTOBbIX
3aQaHuin orpaHnYeHbl U onpeaensoTcs npenogasatenemM B Hayane TecTUpoBaHus;

MO WCTEYEHUM BPEMEHW, OTBEAEHHOro Ha MpOXOXKAeHWe TecTa, ceaHC TecTUpPOoBaHUA
3aBepLuaeTcs;

[I0MYyCKaeTCcsa BO BPEMS TECTMPOBaHUSA TOMbKO OJHOKPAaTHOE TeCTUPOBaHUe,;

BOMPOCHI CTYAEHTOB K NpenoaasaTento no coaepXaHuio TeCTOBbIX 3a4aHuii U He OTHOCSLLMECS K
npoueaype TeECTUPOBAHUS He JOMyCcKalTCs;

TecmupyemomMy 80 8peMsi mecmuposaHUsi 3arnpeulaemcs:

2.
3.
4.

5.
6.

HapyLwaTtb AUCLUMIIMHY;
nonb3oBaTbCs y4ebHO-METOANYECKON N APYro BCMOMOraTeslbHON NnTepaTypon, 3NeKTPOHHbBIMM
cpegctBaMu (MOOUMbHBIMK TenedoHaMm1, SNEKTPOHHBIMM 3aMUCHBIMW KHXKKaMu 1 Np.);
ncnonb3oBaHWe BCroMoraTernbHbIX CPEACTB U CPEACTB CBA3M Ha TECTUPOBaHUM JOMYCKAeTCs npu
paspelleHnn npenogasaTens-npeaMeTHNKA.

KonupoBaTb TECTOBblE 3a4aHWA Ha CbEMHBIN HOCUTENb WHOpMauun Wnu nepefasatb MX MO
3NEKTPOHHOW MouYTe;

doTorpadupoBaTh 3a4aHusi C IKpaHa C NOMOLLBIO LMdpoBO hOTOKaMephl;

BbIHOCUTb M3 Kracca 3anucu, caenaHHble BO BPEMSI TECTUPOBaHWS.

Ha paboyee mecTo TeCTMpyeMOMYy paspeluaeTcs B3siTb PY4KY, YePHOBUK, KanbKynsaTop.

3a HecobniogeHve BbllenepedncrieHHblx TpeboBaHui npenogaBaTens MMeeT MpaBo  yAanuTb
TECTMPYEMOrO, NpY 3TOM pe3yrbTaT TECTUPOBAHUS yAaneHHOro fnnua aHHynuMpyeTcs.

Tecmupyembili umeem npaeso:

BHOCUTb 3amevaHusi 0 NpoLeaype NPOBEAEHUS TECTUPOBAHMS U Ka4eCTBE TECTOBbIX 3aaHWi.

MepeHecTn CpokM TECTMPOBAHUS (MO YBaXUTENBHON NPUYMHE) MO COrNacoBaHMIo C NpenogaBaTenem.

MpumMepHbIN TecTOBbIE BONpochl (1 cemecTp)

1. KanoHnueckuii BUI KBaIPaTUIHON (POPMBI BHITJISLIUT CIASAYIONIMM 00pa3oM. ..
2. VKaxXuTe CUCTEMY JIMHEWHBIX ypaBHEHUH, OrOTOBJIEHHBIX JJIsi 00paTHOro Xo/a Meroja ["aycca:

3x+4y =5, 3X+4y—-z=5, 3X+4y =5, 3X+4y+1z=5,
1)<2y—-4z=9, 2)<2y—-4z=9, 3) IX+2y—-4z=9, 4)<2y—-4z=9,
-Xx-z=0. -x=13. -x-z=0. 7z =14
3. JlaHbI TpH BEKTOpa @ = e;—6;—1;7:, b = (1;—5;0; c=¢ 2;1;3;—4:. Haiitu BexTOp
d=a+2b-cC
1) (-7;-5;8;11) 2)(7;-5;-14;11) 3) (7;-3;-8;11) 4) (-7;-8;14;-11)  5) (-7;8;-8;-11)
1 1 -3
4.  Ompememurens: [0 2 0 paBeH ...
1 -1 2

)0 204 34 410 51

-7 -1 3 -3

2 -5 2 1
5. Ecmu 2X-4=7Bn A= ; B= , To MaTpuna X paBHa ...

1)1172)8113)—814)—3—25)81
1 8 7 0 1 -11 -1 -1 7 -11

6. VYrxkaxuTe yrioBod KodpGHUIMEHT MPIMOM NapauienbHON npsaMoii x+y-3=0

k=1, 2) k=2, 3) k=-1, 4) k=-2, 5) k=3

7. YpaBHEHHE JUHUHU, 3JaHHON HA PUCYHKE, UMEET BUJ ...
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1) €@+23=-x"+4 2y’ -(x-3°=4 3P x*+y’ =4
2) €-324+12=4 521 €+32=4

8. Haiftu Moyns BekTOpa ‘A_B , ecmn A(7;-5;3); B(5;2;-4)

1) 4102 2)2  3)+154  4)102 5) V111

9. Toukoit nepeceuenus mwiockoct 3X—2Y+2Z—6=0 c ocero Ox siBisieTcs:
1) A€0;0 ;2) B¢ 20,0 ;3) D0;3 ;4) C0,0 .

10. Moysib KOMIUIEKCHOTO uucia Z=3+2i paBeH. ..

/ 3/
11. OGnacteio onpezaencHus GyHKIIUU y = X—= 1 +VX+ 3 - 5 SIBJISTFOTCSI:

e
. b
3. I;—i—oo:
RS
. 35

12. U3 yxa3zaHHbBIX GYHKUIUA YeTHON (PYHKIUEH SBIAETCS:

f € >=x*—cos3x+1

, €107 -10"

f & =cog x—2
| teedx-3]

1.

X
f@ X
. (’2X—1
1+ X
f@ =In—=
c «© 1-X

13. U3 yka3aHHBIX PYHKIUH HESIBHBIMH (QYHKIIHUAMH SIBIISTFOTCSL:
Vkaoicume ne menee 08yx eapuanmos omeema
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Igy = cos’ X

1.
, x=10+Igy
3. 5X+5y :1
. X =32y +1
s Y=X—xy+4
2 _

s YTX =4
14. Mns dynkumun 2 00paTHOH SBISETCS:
L y=10"+4
, Yy=2-10"+4
, Yy=2-10"+38
.,  ¥y=2-10"-4
5 y=10" +8

f € =x>+2 f&+1

15. dns pyHKIMHA
f€+1%=x*+3

3HAYCHUC — paBHO...

i f €+1 3= x%+2x+2
. F€+1Fx"+2x+1
. TE€&+1=x*+x+1

. f€+13x"+2x+3

16. INocTossHHBIMH BeTUYMHAMH (TIPU TIEPEMEHHOM X) SBISIETCSL. ..
Vkaowcume ne menee 08yx eapuanmos omsema

. X —x

,  €x-47

3 zlogzx — X

4 COS2X—CO0S” X

5 32X+1 _9X
X?+7x+4

lim——
17. Hpemen 3X” +3x paBeH...

65



wN e
N wl~N,ro W

4.
5.
_ X*-8x+7
|Im—\2
X—7 ‘( -7
18. Ilpenen —~  paBeH...
4
1.
2. 7
1
3. !
4. 0
5. o0
~sin2x
lim
X—0
19. Tlpenen thX paBeH...
1. 1
2
2. 9
2
3 5
5
4. 2
5. 0

20. YkaxuTe OECKOHEYHO MaJIyIO MMOCJIECA0BATEIBHOCTD
Ykaorcume ne menee ()ny eapuanmoes omeema

5n®

1 1-2n

a
,  n+l
100n

3 1+2n
3n

4 44n
_2

5 1-n
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N2X%E +1

21. Oysxus 2x-1 HMEET pa3pbiB B TOUKE. ..
1. 0
2. -1
3. 1
1
4. 2
5. 2
—-3x, x <1,
y=4x"-4,1<x<3,
2X—5, X > 3.
22. dyHKIUSA
1 uMeeT paspbiB 1-ro poaa co ckaukom d=4
2. HUMeeT pa3pbIB 2-TO poaa
3. UMEEeT pa3pbIBbI 1-T0 U 2-To pona
4 MMEET YCTPAHUMBIH pa3phiB
5 HEIpepbIBHA

2
23. Kopasimu koMImiekcHoro uncia Z=Y 1 seustorcs. ..

1. 1
1 43,
2. —=4+—i
2 2
1 W3 .
3. —-——1
2'_2
1 Wa .
4. -+ —i
2 2
1 Y3,
-—— 1
2 2
0

24. KomrutexcHsie uncia Z4u Z33amansl cootBercTBenHo Bektopamu O M 1 ¥ oM 5!

P e L
M, i H

M,

Tornaa pasnocts £2 — Z1,3anucaHHas B alreOpanyeckoi (hopme, IMeeT BUI. ..
1. 44

2. —2+3i
3. 2+3i
4. 2

25. Uncio [ +° paBHo...
1. 1

2. 1

3. -

4, -1
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IIpuMepHbIe TecTOBbIE BONPOCHI (2 ceMecTp)

1. YcraHoBuTe MpaBUIIbHOE COOTBETCTBUE MEXIy QYHKIKEH U ee MPOU3BOJHOM.

L
2 Cth
3. COSX

1

2
1. CoS™ X

1

2. sin® x
3. —sin x
4 SINX

1
s sin®x

=sin’® x -0
2. 3HaueHue MPOU3BOJHON BTOPOTO MOPAAKA (PYHKIIUN y= B Touke X = PaBHO...
1. 0
2. 1
3. 2
4. -1
3apganue 15. Oynkuusa 3agana rpaguuecku. Onpenennre KOJIMYECTBO TOUEK, MPUHAUICKAIINX UHTEPBAILY
a,

, B KOTOPLIX HE CYHICCTBYCT NPOU3BOAHAA STON q)yHKHI/II/I
n_}’

& 0 b x

Banuwume omeem:

[-5:3]

3. Ha pucyHke nzo0pakeH rpaduk npou3BOIHON QyHKIIMU y=1(x) , 3aJJaHHON Ha OTPE3Ke
¥i
y=f

Torna Toukoit MUHIMYMa 3TOH (YHKLWH SIBISIETCS. . .

1. 3
2. -5
3. 4
4. -3
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X

4. TopusoHTanbHOW acUMNTOTOW Tpaduka QYHKIHH 3X+4  gpngercs npsAMasi, OIpenenasieMas
YpPaBHEHUEM. ..
1. X= O
y = 4
2 3
y= 1
3 3
4
X=—=
4 3
f & =6x+3

5. Beibepute nepBooOpa3Hyto Ais HyHKIHH
F & =3x"+3x+2

1.
~
, F&=3x"+3
,  F€=6x+3x+2
~
, F&=3x°+6x+2
6. Haiinure oOmuii Bua mepBooOpasHbIX Tst GyHKITUH f (X) == .
1. —ox+C
2 —5x
3. 5+C
4. 5x+C

J-\/Inx+5dx

7. YKaxkuTe MoJICTAaHOBKY /111 HAXOXIEHN UHTETpasa X
(yKaosicume e MeHee 2-X 6apuaHmos omeemaos)

1 u=Inx+5

5 u=lInx
3. U=+5+Inx
1
Uu=—
4. X
5. Uu=X

cosx dx

'[1/1+ 2sin? x |

8. Yxaxnre IMOJACTAaHOBKY UIA HAXOXXACHUA UHTETpaAIa

. U=-+/1+2sin? x

,  U=CoSX
, u=sinx
A u=1+2sin%x
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5
e” dx

4 X
[x
9. YkaxxuTte MOACTaHOBKY IS HAXOXICHUSI HHTErpaia

1. u= X5
4
2 Uu=X
3. u =5x*
5
4 u=e’
10 yKaX(I/ITC, KaKOﬁ nu3 HpI/IBCI[eHHLIX HHWXKC I/IHTeraJ'IOB HCJ’ICCOO6pa3HO I/IHTerI/IPOBaTI) I10 9aCTsM.
2
X —X
[———<dx
1. €- 2/
J- dx
5 xInx

jcosx In §in x 0lx
[x?eXdx

1

J' dx
11. Ins wHTErpana (2 _9}2 +2

CJIETYFOINM 00pa3oM. ..

2 }2
~  TIOJBIHTETPAITBHYIO (PYHKIIHIO ( 3 * 2/ MPEACTaBUTh

A N B
1 X°=9 x*+2
Ax+B C
+
5 X2=9 x*+2
A+B Bx+C Dx+M
+ +—
3. X—3 X+3 X*+2

A B Cx+D
+ +—
4. X=-3 X+3 X' +2

4
jl+&|x

12. YxaxxuTe TOJICTAHOBKY JIJIs1 HAXOXACHIS HHTETpaia X+ X

. u=x
2 U=x

3 u=1+%x
4, U=X

13. OO6nacts onpenenenus GyHKuun Z = \/ X2 4+ \/ y2 —1 wumeer Bug
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y 1 A
1) 14 y ] ,
2) — Q) /
% 1 | F
tr o~ J° B - Lkl
= /
y y
4) 1“ 5) // L * /
] 7
0 g 2 | o0 ), X
X -
ZEiZ
/ /7

14. YactHoe 3HaueHne QpyHKIMN L=x 3_ Sxy + y2 npu x=3 U y=-2 paBHO
1. 61 3. -19
2. 33 4, 31

oz 2
15. YacTHas mpou3BoHas 6_ dysknn Z = In(x + y) B Touke M(2, 1) paBHa

X
1. 06 4. 0
2. 0,8 5 02
3.1
16. Ilonwerit muddepennnan pyHxyn: Z = —X2 +2Xy — y2 paBeH
1. dz=(X-y)dx+(x+y)dy 3. dz=2-(y—x)dx—-2-(X+Yy)dy
2. dz=2(X-y)dx+(x+y)dy 4. dz=2(y—x)dx+2-(Xx—y)dy

o* f _ )
17. CmemanHasi IpoU3BOIHAS Ut QYHKIIUU f =sinx—6x y paBHa...
OXoy

1. 12x 3. cosx-12xy
2. 0 4. cosx
18. Touko# TOKaJTBHOTO SKCTpeMyMa (QYHKIUH Z = X2 + 2y2 —4x+ 8y SIBIIIETCS] TOYKA
1. (1,2 3. (1-4)
2. (1,-2) 4. (2,8)

19. Jlnuna rpaguenta Gyakuun U = X2 + 3xy2 — 23 Y B Touke (-2,3,-1) paBHa:

1. +/1835

2.1835
3.0
4. -47

20. HeoOX0oauMbIM yCIIOBHEM dKCTpeMyMa pyHKinu Z = f (X, y) B TOUKE (XO, yo) SIBJIICTCSL:
1.2y =2, =0
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2.2, 20
!
&zy¢0

4, f(Xo,yo):O

IIpumepHBbIe TecToBBIE BOpockI (3 cemecTp)

Y _y2inx

!/
1. Vkaxkute THN nuddepeHInaIbHOT0 YpaBHEHHsI IEPBOTO MOPsIIKa y +
1. ypaBuenue bepnymim 3. ypaBHEHUS C Pa3IENAIOIIUMUCS [IEPEMEHHBIMU

2. NWHEWHOe ypaBHEHHE 4. ypaBHEHHE OJHOPOIHOE

2.  VYpaBHEHMSIMH C  Pa3fCIIOLIMMUCA  NEPEMEHHBIMH  CPEAM  TEPEUYHCICHHBIX  SIBJISIOTCS

! X . ! . !
Dy —X2{1=y, 2) xy'+y=3 3 xy'-y=x’
1. Tomeko 1) 4. TOJBKO 2)
2. Tombko 1) u 2) 5. Ttonbko 1) u 3)

3. TONBKO 3)

3. IuddepenipanbHoe ypaBHEHHE 2x° — Y+ Xy' =0 pemaercs myreM 3aMeHbI IEPEMEHHOII. ..
1 4. X=U-v
y" =7 X
2. 5. y=a
y=Uu-v
3
yﬂ — Z y
” 2 ) l
4. TuddepeHimaibHOE ypaBHEHUE BTOPOTo Hopsiaka Y (+ X" F Y pemaercs ¢ MOMOIIBIO MOICTAHOBKH
4.
y' =7 X y=U-X
5.
X=a y=Db
y'=u(y)

. O6uee pemrenne auddepenumansaoro ypasuenus Y + 7Yy + 6y =0 umeer Buj
y=ce+c,e™ 4, y=e* e

y=c,e* +c,e™ 5. y=ce'* +cpe’

. [ nuddepenumansHoro ypasuenns  Y” + Y  + Y = 0 xapakrepucTuueckoe ypaBHCHHE UMEET BHI. ..

A+ =0 3. F+1=0
2. X+4 +1=0 4. A+ +y=0

5
1
2
3. y=c¢e " +cpe®™”
6
1

7. HacTHoe pelieHHe HEOJHOPOAHOTO Au((HEepeHIMaIbHOTO YPaBHEHUS BTOPOTO MOPSIIKa

Y" - 4y’ +3y=4. e X UMeeT BUL. ..

1. .
v=4-e

yv=A-x-e"

a &
e
Il
B
=

_|_

oyl
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3.

v=(Ax+B)-e"
8. @ 6 1 2 + 3_4 +
opMyJia obiero wieHa psga L — — + — — — + ... umeer Bux:
o I IPY
- 1)n n+1
n+1
2.a, = 3"
n+1
3.a, =— 3"
( 1) 3n+1
n+2
9. Bropoii uneH psaga Z(—l)n hl MPUHAIJIEKUT IPOMEKYTKY:
n=0
1. (-3;0) 3. (-2;-1)
2.(0;1) 4.(1;2)

0
10. Uccnenys psin Z d,, Ha CXOAMMOCTS IO NMpu3HaKy Jlanambepa, BBIYUCIIAIOT:

n=1
||m an+1 3. ||m 1n/an
n—o0
n—oo an
2. lim(a,,; —ap) 4. lima,
Nn—o0 n—o0
2n
» (-1)2"n 7
11. Cpenu panos A= Z( 1) ( ) , C= Z( 1) il yKamHTe T€, K KOTOPBIM
n=1 2" n=1
npUMeHUM Tpu3Hak JleiiOnuma:
I.AuC 3.BuC
2.AuB 4. Bce
1 1 © n’
12. Cpenu psanor A= z Z , C= Z —— YKQOXKHUTE T€, CXOAMMOCTb KOTOPBIX MOXHO
n
=l n-1n? n=12
YCTaHOBHUTH C ITOMOIIBIO Tpu3HaKa Jlamambepa:
I.AuC 3.AuB
2.BucC 4.C
o x"
13. Paguyc cXOIMMOCTH CTETICHHOTO psiaa Z —— paBeH:
n=1 N
1.1 3.0
2.n 4, ©
© x"
14. O6acThIO CXOAMMOCTH CTETICHHOTO Psia Z —— SIBJISIETCS:
n=1 N
1. -1<x<1 3. -1<x<1
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2. -1<x<1 4. -1<x<1

15. IIpu pasznoxxenuu GyHkiuu Y = > ! B psaa MakiopeHa epBbIMU TpeMsl YWiieHaMH psifa OyayT:
- X

11 1, 11 1,

1. ————X——X 3. —+—-—X+—-X
2 4 4 2 4" 4
1 1 1, 11 1,

2. ——+—X——X 4, ———X+—X
2 4" 4 2 4 4

16. Ilpu pasnoxennu pyaxouun Y = In X s psix Teitnopa mo cremensim X — 1 mepBbiMu Tpemst wienamu
psana OymyT:

1. (x=1) -

(x-1° +(X_1)3 3. (x—1)+—(x_1)2 +ﬁ
2 3 2 3

12 13 2 3
2. (1—x)+(x 21) _ (X 31) poxr s X

f f(x;y)dxdy (obnactsb D Ha pHCYHKe)

17. [IBoiinoMy uHTErpamy mn

COOTBETCTBYET NOBTOPHBIN. ..
1 V2
1 [y dx [; f (s y)dxdy
1 f2
2. [ dx f:zﬁf(x; y)dxdy

3. Jy " dx [ f (g y)dxdy
a [y ax [ (g y)dxdy

18. YkaxxuTe COOTBETCTBHUE MCKOY 00J1aCThIO HWHTCTPUPOBAHUSA U TIOBTOPHBIM UHTCIPAJIOM.
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f&x;y)dy
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|'_

1

L [ax [ @y

0

*-,l'x
f ax [ Foxy)dy
] 0

19. O6nacTn uHTErpUPOBAHNS D

A
¥

V2

y=+v2-—=z

5
7

0 2 X

COOTBETCTBYET ITOBTOPHBII HMHTErpall....

2 f2
1, Jy dxf; f(x;v)dy
vz 2
| av [ reoyax
2. 0 2—y2
*\-2
3. JyTdy]; ﬁf (x; y)dx

f if(x;yldy

W2-x

20. IloBTopHOMY MHTETpaTy

3"!2 1
| ax [ resmay
0 1

x+1
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COOTBETCTBYET 00J1aCTh HHTETPUPOBAHHUS D..
1.

Y

X

Y

Y

0 3/2 x

5.
>

0 3/2 X

21. VI3 npuBeaEeHHBIX COOBITHI CITy4aliHBIMH SIBIISIOTCS ...
Ykaocume ne menee 08yx sapuanmos omeema

«Bp100p yepHOTO 1I1apa U3 YPHBI ¢ OENBIMU [LIapaMn»)
«Bpinagenye 6 0YKOB PH OPOCAHUH UTPATBHON KOCTH»
«Br160p Gemnoro mapa U3 ypHBI ¢ OETBIMU IIapaMID)

«BBIO0Op YepHOTO 1mIapa U3 ypHBI ¢ OSIBIMH U YEPHBIMH IIApaAMK»
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«Bp100p "epHOTO mapa U3 YpHBI C YePHBIMHA IIapaMm

22. Co0ObITHA, KOTOPBIE 0053aTEIFHO MPOU3OMIYT, €cii OyIeT OCYIIECTBIICHA ONpeaeieHHasi COBOKYITHOCTh YCIOBUM,
Ha3bIBAIOTCH ...

JOCTOBEPHBIC

COBMECTHBIC

HECOBMECTHBIE

HEBO3MOXHBIE

23. JlBa eTMHCTBEHHO BO3MOKHBIX 1 HECOBMECTHBIX COOBITUSI Ha3bIBAIOTCH ...
PaBHOBO3MOYKHBIE

MIPOTUBOIIOJIOKHBIE

SIMHCTBEHHO BO3MO>KHbIE

TIOJTHASI TPYTIIIA COOBITHI

COBMECTHBIC

24. HeCOBMeCTHLIe COOBITHA A B u C ne 06pa3y10T MOJIHYIO TPYIIY, €CIU UX BEPOSTHOCTU PABHBI ...

pry=1 pE)=L p)-1
(A== P(B)=7 PC)=7
1 1 3
P(A)== P(B)== P(C)==
(A=¢ PB)=¢ PC)=¢
1 3 1
P(A)=— P(B)=> P(C)==
(A)=r> P(B)=7 PC)=7
25. Bpocatot Tpu KyOuka. BeposiTHOCTb MOSIBICHUSI TPEX OJJMHAKOBBIX YHCEI PaBHA. ..
1/36
1/216
1/6
4/9

Kputepuu oueHku

- «OM/IUYHO» BbICTaBMsieTca oby4yatoemycs, ecnu nonyyeHo 6onee 80% npaBunbHbIX OTBETOB;

- «xopowo» BbICTaBnseTcs oby4yarowemycs, ecnu nonyvyeHo Gonee 70% un meHee 81 % npaBunbHbIX
OTBETOB;

- «ydoeniemeopumesibHO» BbICTaBnsaeTcs obydarouleMycs, ecnm nonydyeHo Gonee 60% u meHee 71 %
npaBubHbIX OTBETOB;

- «HeydosriemeopumesibHO» - BbICTaBnsieTcs obyvarllemycs, ecnu nonydyeHo meHee 60% npaBuUIbHbIX
OTBETOB.

Bonpockl K 3k3aMeHy
no aucumnnuHe (3 cemecTp)

OuddepeHumnansHble ypaBHEHUSI NePBOro nopsiaka
OnddepeHumnansbHble ypaBHEHUS BbICLLMX MOPAOKOB
Obuee n yacTHoe pelueHne Y

nogy » nHgy

Yucnosble paabl

Cymma psiga 1 ero ceoncTea

Heobxooumblii NpuaHak CXOAMMOCTU. QTanoHHble pAabl
[ocTtaToyHble npuaHaku

3HakonepeMeHHble U 3HaKodepeayoLmecs paabl

10 CTeneHHble psabl

11. MNpepmeT Teopumn BepoATHOCTEN. OCHOBHbIE MOHATUSA U onpeAeneHns (UcnbiTaHne, cobbiTMa U KX

BMAbI, MONTHAsA rpynna cobbiTun).
12. MNoHsTe BeposiTHOCTU. Knaccudeckoe m cTatucTnyeckoe onpegeneHnst BepoaTHocTn. CBoncTBa
BEPOSATHOCTU COBLITUS.

CoNoTOAMLONE
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13.
14.

15.

16.
17.
18.
19.

20.
21.
22.
23.
24,
25,
26.
27.
28.
29.
30.
31.

32.

33.

OcHoBHble onpefeneHns n opmynbl KOMBUHATOPUKN.

Cymma cobbiTuin. CoBMECTHbIE N HECOBMECTHbIE COObITUS. Teopema CnoXeHust BEPOSITHOCTEN 1 eé
CneacTBuS.

3aBucuMble 1 He3aBUCUMBbIE COOLITUSA. YCnoBHasa BeposATHOCTb. [pon3BeaeHne cobeituin. Teopema
YMHOXEHUS 1 €€ CneacTBus.

lMoBTOpEHME He3aBNCUMBIX UcNbITaHWA. CxeMa bepHynnu. Teopema BepHynnu.

JlokanbHas n uHTerpaneHasa Teopemsl fllannaca.

Teopewma NyaccoHa. HavBeposTHeNwee Yncno nosiBneHns codbiTns.

CnyyanHass BenuuuHa u e€ Buabl. [uckpetHas cnydanHas BenuuunHa (OCB). 3akoH ee
pacnpegeneHus.

MaTtemartunyeckoe oxungaHvne [JCB u ero ceonicTea.

Ouncnepcus OCB n eé ceoncTBa. CpeaHee KBaapaTMYECKOe OTKITOHEHNE.

HenpepbiBHble criyqanHble BenuymHbl (HCB). ®yHkums pacnpeneneHuss HCB u eé cBowcTBa.
OnddepeHunanbHaa pyHKuns pacnpegenenns (MMoTHOCTb) U e€ CBONCTBA.

Yuncnosble XapakTepUCTUKN HENPEPLIBHOW Cy4YanlHOW BEMNYMHLI.

PaBHOMepHOEe 1 nokasaTenbHoe pacrnpeneneHus.

HopmanbHoe pacnpegenenue. Kpusas Naycca.

HopmanbHoe pacnpegeneHue. BeposTHOCTb nonagaHus B 3afaHHbIV MHTepBarn.

HopmanbHoe pacnpegeneHue. BepositTHoe oTknoHeHue. [MpaBuno Tpex curm.

MpeameT n 3agayn maTemMaTUYECKON CTAaTUCTUKN. BeIBOpPOYHBLIN MeTos.

MocTpoeHne BapnaumoHHbIX pAdoB. MNonuroH. 'mctorpamma.

BbIOOpOYHbIE XapaKTeEpPUCTUKM CTaTUCTUYECKOro pacnpefeneHus (cpeaHsas, gucnepcus, moga wm
MeguaHa).

Cratuctnyeckne OLUEHKM nNapaMeTpoB pacnpegenenuns. HecmelleHHble, 3 (EKTUBHbIE U
COCTOAATENbHbIE OLIEHKM MaTeMaTUYECKOro OXXMAAHNS U OUCTIEPCUN.

[oBepuTenbHble UHTEpBanbl M [OBEPUTENbHbIE BEPOATHOCTU. [loBepuUTENbHbI WHTEpBan Ans
OLLEHKMN MaTEMaTUYECKOro OXuaaHnst HOPMarnbHOrO pacnpeaeneHus.

OGpaseL 3K3aMeHaLMOHHOro 6uneTta

®EJEPAINBHOE NOCYOAPCTBEHHOE BIOJXETHOE OBPA30BATEJIbHOE YYPEXXOEHNE

) BbICLUEFO OBPA3OBAHMA
«OMCKUI FOCYJAPCTBEHHbI/ ATPAPHBIVI YHUBEPCUTET WM. M. M. CTOMbIMAHAY

dakynbTeT
TexHun4yeckoro cepsuca B AlNK

YTBEPK[OAIO

Kadbegpa maTtemaTn4eckmx u

€CTeCTBeHHOHay4HbIX AncuunninH

rwbdE

3aBepyowmi kacdeapon

Ok3amMeHaunoHHbIN 6uneTt Ne 1
Mo ancumnnuHe_ebicwas Mamemamuka
ons cmydeHmos @TC s AlK
HarnpasneHue nod2omosku 35.03.06 AepouHxeHepusi

[MoBTOpeHue He3aBUCUMBbIX UcnbITaHuMn. Cxema BepHynnu. Teopema BepHynnu.
Hantn yactHble pewenns JIOQY npwm ..

WcecnepoBatb Ha CXOAMMOCTb psag

Haiitu uncnoeble xapaktepuctukn OCB X

X1 2 4 7

P 02 04 01 03

OpobpeHo Ha 3acefaHun kadenpbl:_MameMamu4yecKux U eCmeCcmeeHHOHayYHbIX QUCUUNIUH
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| Mpotokon Ne oT «__ » 20 r.

NNAHOBAA NMPOLELOYPA
npoBeAeHUs aK3amMmeHa

MpomexyToyHasa aTTectaumsa obydarowmxca B opMe dKk3ameHa, OCYLLECTBMSETCS B COOTBETCTBUM
C MNONOXEHMEM O TEeKyLleM KOHTpONe ycneBaemMoCTW, NPOMEXYTOYHOW aTTecTauumn obydarowmxcs no
nporpammam Bbicliero obpasoBaHusa (Gakanaspuat, creuuanuTeT, MarucTpartypa) n cpeaHero
npodeccunoHansHoro obpasosanus B r60OY BIMO OMIAY um. N.A.CtonbinnHa

HopmaTuBHasa 6a3a npoBeaeHus
NPOMEXYTOYHOW aTTecTauumn oby4aroWwmnxcs no pesynbraTtam U3y4eHUs QUCLUNIIUHbI:

1) penicteyowee «llonoxeHne o TeKyleM KOHTPONe YyCneBaemMoCTW, MPOMEXYTOYHOM aTtTectauum
obyvarowmxcss no nporpammamM Bbicliero obpasoBaHus (6akanaepuart, crneuuanuTeT, marucrTpartypa) u
cpegHero npodeccunoHansHoro obpasoBaHusa B Pr60OY BO Omckuini FTAY »

OCHOBHbIle XapakKTepucTtukun
npome)KyTquoﬁ aTrectTauumum oquarou.wlxc;l no nToram n3y4vyeHunsa gucumnniinHbl

YCTaHOBMEHNE YPOBHSI AOCTUXEHMUS KaXabiM obydatoLmMmesa Lenem
00y4yeHns No AaHHON OUCLMNIIMHE, U3NOXKEHHBIX B N.2.2 HACTOSLLEN
nporpaMmbl

Uenb
NPOMEXYTOYHON aTTecTauum -

dopma

. 9K3aMeH
NPOMEeXYyTO4YHOU aTTeCcTauum -

1) noaroToBKa K 3k3aMeHy U caava 3Kk3ameHa OCyLLEeCcTBsieTcs 3a
CYET y4ebHOro BpeMeHu (TPYOA0EMKOCTM), OTBEAEHHOO Ha
3K3aMeHaLMOHHYI0 Ceccuto ansi obyyaloLmMXcsl, CPOKM KOTOPOW

MecT K3aMeH
ecTo 3Kk3ameHa YyCTaHaBMMBAKTCS NPUKA30M MO YHUBEPCUTETY

B rpacdhmke y4eGHOro npouecca:
2) paTa, BpemMs U MECTO MPOBEAEHUs dKk3amMeHa onpeaensercs

rpacukoM caaum 3K3amMeHOB, yTBEPXKOAEMbIM OEKaHOM
BblnyckatoLwero gakynbreTa

Popma 3Kk3ameHa - (MNucbmeHHnbI)

Bpems npoBeaeHUs ak3ameHa HaTa, Bpems 1 MecTo NpoBeAeHUs 3K3ameHa onpeaenseTcs
rpadMKoM CAa4M 3K3aMEHOB, YTBEPXKAAEMbIM AeKaHOM dpakynbTeTa

LWKAJTA U KPUTEPUUN OLIEHKM

OueHky «omsiu4yHO» BbICTABMAKT oby4varowemMycsi, rnyboko 1 NPOYHO OCBOUBLLEMY TEOPETUYECKUN
M npakTM4yeckui wmartepvan avcuunnuHbl. OTBeT JomkeH OblTb JOrMYHbIM, FPaMOTHbIM. CTyaeHTy
Heo6xo4MMO MokKasaTb 3HaHMEe TEOPETMYECKOro MaTepuana U NpaBuibHO PELUNTb NPaKTUYECKYH 3aaady.

OueHKy «xopowo» 3acnyxuBaeT o6ydalolUMcs, TBepAO 3HAlOWMIA NporpamMMHbI  MaTepuan
AVCUWMNIMMHBI, TPaMOTHO M MO CYLLECTBY W3narawowuin ero. [onyllueHbl He3HauyuTerbHble OLWMBKM unu
HETOYHOCTU MPU U3MOXKEHUN TEOPETUHECKOrO MaTepuarna unm npu peLleHnn NpakTUYeckon saaavn.

OueHky «ydosnemeopumersibHO» MonyvyaeT 0bydvaroLlemycsl, KOTOpbIA UMEET HeTBepAable 3HaHUS
OCHOBHOIO MaTtepuana, He YyCBOWI ero AeTanu, UCMblTblBaeT 3aTpyAHEHMSI MPU pelleHUn npakTUYecknx
3agad. Mpu oTBeTe AaHbl HELOCTATOYHO NpaBuUibHblE POPMYNMPOBKU, HApYLLEHA MocneaoBaTeNbHOCTL B
N3MOXEHUN TEOPETUYECKOIO MaTepuana, UMerTCs OLNGKM B peLleHNN NpakTUYecKon 3agayun.

OueHky «HeydosriemeopumesibHO» nony4aeT obyyalLlweMycsi, KOTOPbI HEe 3HaeT 3Ha4yMTenbHOW

4yacTun martepuana no gucuuninunHe, OonyckaeT CylleCTBEHHbIe ownbKM B OTBETAX, HE MOXET pewnTb
npakTnyeckne 3agavm nnm pellaeT nx ¢ 3aTpygHeHuaMu.
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NUCT PACCMOTPEHWUN U OIOBPEHWUNA
®doHAa OLEeHOYHbIX CPeacTB
pabGouey nporpaMMbl AUCLUNITUHBI B51.0.09 Bbicwasa mateMmaTuka
B coctase OMNOM 35.03.06 ArpouHxeHepus

1) PaccmoTpeH U oao6peH B kauecTse 6a30BOro BapuaHTa:

a) Ha 3acepnaHuun obecrneunBanolLeil npenoaasaHue kadeapsl Maremarnieckux EeCTECTBEHHOHAY4YHbIX
OUCUMNNVH;

npotokon Ne_ 7.5 ot 27 .04.2021 /
3aB. kadeapon, K.3.H., AOLEHT A T.10. CtenaHoBa

6) Ha 3acefaHuy METOAUYECKON KOMUCCAM NO Hanpasnexunto 35.03.06 ArpovHxeHepus,
npotokon Ne_ & ot.A& £42021.

MNpeaceaatens MKH — 35.03.06, /{/&/“)‘7 W A.l'. Kynaesa
2) PaccmoTpeH U 0406peH BHELWHUM IKCMEepTOM Vi

a) [loueHT kadeapbl BbICLIEN MaTeMaTuku Sre0y BO «OMITY»,

KaH4. pu3.-maT. HayK M.B. MeHasus
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U3MEHEHUA U OONOJNIHEHUA
K ¢poHAY OLeHOYHbIX CPeacTB Y4eOHON ANCLMNIINHBI
B coctaBe OINOI 35.03.06 ArpouHxxeHepus

BenomocTb nameHeHUn

Cpok OTmeTKa
’ 06 yTBE eHuun/cornacoBaHnun N3MeHeHnMn
C KOTOPOro Homep 1 ocHOBHOEe coaepxaHune YTBEPXA KOBOOVTENS OMNON
BBOAMUTCH M3MEHeHa U/vnn AonosHeHUs MHUUMaTop Py A i
M3MeHeHue M3MeHeHns

npeacepatens MKH
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U3MEHEHUA N OONONHEHUA
K pabo4en nporpamme QUCLIMNINUHBI
B coctaBe OINOI 35.03.06 ArpouHxxeHepus

BenomMmocTb usamMeHeHuM

NPUNOXEHUE 10

Ne 1 By oBHoBneHmit CopepaHne nameHeHuii, BHocumbix 8 OMONM OBocHosaHue
n/n N3MEHEeHWI
1
2
3
4
5
6
7
8
9
10
11
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