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BBEOEHUE

1. Hactoswee v3gaHne sSBNsSieTCA OCHOBHBIM OpPraHu3auuoHHO-MEeTOANYECKUM LOKYMEHTOM y4ebh-
HO-METOAMYECKOro KoMMeKkca no UCLUNIMHE B COCTaBe OCHOBHOM MpodeccnoHanbHom obpasoBaTenibHON
nporpamMmmsl Bbicliero obpasosanus (OINMOIM BO). OHo npegHasHayeHo cTtaTb AN HUX METOAMYECKOW OCHO-
BOW MO OCBOEHMIO AAHHOW AUCLMMINHBI.

2. CopgepxaTenbHOW OCHOBOW AN pa3paboTKM HACTOAWMX METOOUYECKUX YKasaHW Mocnyxuna
Pabouas nporpamma OUCLMNIMHBI, YTBEPXAEHHAsA B YCTAHOBNEHHOM MOpsiaKe.

3. MeTtoaunyeckne acnektbl pasBuTbl B y4eOHO-MeTOOUYECKOM NnuTepaTtype u Aapyrnx paspaboTkax,
Bxoasauwmx B coctaB YMK no gaHHowm aucumnnuHe.

4. Ooctyn oby4yalomxcs K anekTpoHHOW BepcMn MeToanyecknx ykasaHuin no U3yydeHuo aucumnim-
Hbl, obecneveH B MHOpMaLMOHHO-0Opa3oBaTenbLHON cpeae yHuBepcuTeTa.

lMpn 3TOM B 3NEKTPOHHYKO BEPCUIO MOTYT ObITb BHECEHbI TEKYLLUME U3MEHEHUS U OOMOSHEHUs, Ha-
npaBfieHHbIE Ha MOBbILLIEHNE KAa4YeCTBa HACTOSILLUX METOANYECKUX YKa3aHWUN.

YBaxaemble o6yyatowwmecs!

MpucTtynas k udyyeHuno HoBon Ans Bac yyebHOM AMCLUMNNWMHBI, HAYHWUTE C BOYMYMBOTO MPOYTEHMS
paspaboTaHHbIx ana Bac kadeapor cneymnanbHbIX METOOUYECKMX YKa3aHuA. OTO nomoxeT Bam BoBpemsi
MOHATb U NPaBUITbHO OLEHUTL €e ponb B Bawem obpasosaHuu.

O3HakoMUBLUMNCE C OpPraHM3aumMoHHbIMK TpeboBaHuAMK kadeapbl NO 3TON ANCUMMIMHE N COU3MEPUB
C HMMK cBOW cunbl, Bbl cMoxeTe caenaTtb 0CO3HaHHbIN BbIGOP COOCTBEHHOW TaKTWKU M cTpaTernm yyebHom
AesATenbHOCTH, yoepeyb caMmmx cebs OT Hepas3yMHbIX peLLeHWIn N0 OTHOLLEHMIO K HEel B Hayarne cemecTtpa, a
He Torga, Korga yxxe CTaHeT Mo3AHo. Vicnonb3ysa 3Tu ykasaHus, Bbl 6€3 4ONONHWUTENbHBIX OCMOXHEHWUIA MO-
pongeTte K MPOMEXYTOYHOM aTTecTauum Mo 3TOW AUCUMNMMHE. YCNewWHOCTb aTTecTaunn 3aBuUCuT, npexae
Bcero, oT Bac. Ee 3anor — putMnyHas, ueneHanpasneHHas, Baymunsas yyebHas pabota, B uensx obecne-
YeHns KOTOpoW 1 pa3paboTaHbl 3TV METOANYECKME YKa3aHUS.



1. Mecto yqe6|-|oF1 AUCUUNIINHBI B NOAroToBKe BbiMYyCKHUKA

nsetcsi By3om u TpeboBaHuamu ProcC.

YuebHas gucumnnunHa oTHocuTcs K aucumnnuHam OlMOIN yHMBepcuTeTa, cocTaB KOTOPbIX onpene-

Uens ducyunnuHbl — BOCNUTaHNE OOCTATOMHO BbICOKON MaTeMaTU4YecKol KynbTypbl; NPUBUTAE Ha-

BbIKOB COBpPEMEHHbIX BUOOB MaTeMaTU4ECKOro MbllUNTEeHUA; NPUBUTUE HABLIKOB UCMONb30BaHNA MaTtemMmaTu-
YeCKMX MeToaoB 1 OCHOB MatTeMaTn4eCcKoro moaenmpoBaHnA B HpaKTMLIeCKOVI neATernIbHOCTH.

B xo0e oceoeHusi QucyuniuHbl 06y4yarouwulicsi OOSIKeH:
UMETb LEeNIoCTHOE NpeacTaBneHne 0 MatemMaTtmke Kak ocobom cnocobe no3HaHus mupa, OBLHOCTM

ee MOHATUI U NpeacTaBfeHui; 0 MaTeMaTMYeCcKoM MOAENUPOBAHUM, MPUHLMNAX UCCNeAoBaHUs Moaeren ¢
YYETOM UX CTPYKTYPbl U OLLEHKOW NPeAesioB NPUMEHNMOCTM MOJTyYEHHbIX Pe3ynbTaToB.;

Nnpon3BOACTBEHHbIX 3a4a\;

BnageTb: Martematn4eCcknmmn, CTatTuCTu4eCKMMnN N Korim4eCTtBeHHbIMM MeTo4aMn peLlleHnA TUNOBbIX

3HaTb. OCHOBHbI€ MOHATUA N UHCTPYMEHTDI anre6pb| n reomeTpun, MmatemaTn4eckoro aHanumsa, Teo-

pun BepOﬂTHOCTeVI, MaTemMaTU4YeCKON CTaTUCTUKN; OCHOBHLIE MaTeEMaTUYECKME MOAENU NPUHATUA pel.ueHvu7|;

YMETb: pelwaTtb TUNoBble MaTeMaTuvyeckme 3agadn; UCnofb3oBaTb MaTtemaTU4eCcKUn S3bIK U MaTe-

MaTU4YECKYH0 CUMBOJIMKY NPU NMOCTPOEHUN Moaenen; 06pa6aTbIBaTb AMMNNpUYecKne n aKkcnepmMmeHTarnbHble
OaHHbI€; NPUMEHATb I/IHq.)OpMaLI,VIOHHbIe TEeXHOoNnorum anga peweHna npon3BoACcTBEeHHbIX 3agau.

1.1.NepeyvyeHb KOMNeTEeHUMUIN C yKazaHUeM 3TanoB ux hopMnpoBaHus B pe3yfibTaTe OCBOEHUs1 yueb-
HOW OUCLMUMNIIUHBLI.

KomneTteHuun,
B hopMUpoOBaHMM KOTO-

pbiX 3ageACcTBOBaHa guc-

Koa v Hanme-
HOBaHMue WH-
AuKaTtopa goc-

KoMnoHeHTbI KoMneTeHuun,
dopmMmMpyeMble B pamKax AaHHOW ANCLUMNIUHDI
(kak oxxugaemblin pesynbTaT ee OCBOEHUS)

LMnanHa y
TUXEHUN KOM-
3HaTb U NOHK- yMeTb AenaTb BNageTb HaBblkamu
Kon HaMmeHoBaHue neTeHUuun ”
MaTb (oenctBoBaTb) (MMeTb HaBbIKN)
1 2 3 4
O6wenpodgeccuoHanbHble KOMNeTeHLUm
cnocobeH pe- MO-1onk.1 Uc- 3HaTb OCHOBHble | YMeTb ucnonb3o- | Bnapgetb cnocob-

OMNK-1 | waTb TUNOBLIE nonb3yeT oc- 3aKOHbl ecTecT- BaTb OCHOBHblE HOCTbO MCMONb30-

3agayu npodec-
CUOHanbHOM
DesaTenbHOCTH
Ha OCHOBE 3Ha-
HWUA OCHOBHbIX
3aKOHOB MaTe-
MaTU4ecKux, ec-
TeCTBEHHOHayu-
HbIX 1 oOLLe-
npodeccuo-
HanbHbIX AUCLUN-
NAWH C NpumMe-
HeHueM nHdop-
MaLWNOHHO-
KOMMYHUKaL -
OHHbIX TEXHOIO-
rmm

HOBHbIE 3aKOHbI
€CTECTBEHHO-
Hay4HbIX ANC-
LUUNuH ans
peLLeHus cTaH-
JapTHbIX 3agad
B COOTBETCTBUMU
C HanpasneH-
HOCTbIO Npo-
deccuoHarnb-
HOW OeaTenb-
HOCTU

BEHHOHAYYHbIX
OVCUMNNWH Ans
peLLeHuns CTaH-
OapTHbIX 3a4ad B
COOTBETCTBUN C
HanpaeeHHOo-
CTbto Npodpec-
CUOHanbHOM
neaTenbHOCTH

3aKOH eCTeCTBEH-
HOHay4HbIX guC-
UUNAUH anga pe-
LUEeHMs CTaHZapT-
HbIX 3aady B CO-
OTBETCTBMUM C Ha-
NPaBMEHHOCTLHO
npodeccunoHarnb-
HOW JeATenbHo-
cTH

BaTb OCHOBHbIE
3aKOHbl eCTeCTBEH-
HOHay4HbIX gMCUU-
NAVH AN peleHus
CTaHOapTHbIX 3a-
Jay B COOTBETCT-
BMM C HanpaeneH-
HOCTbLIO Npodoec-
cuoHarnbHon ges-
TEenbHOCTU

NO-20nk.1 Nc-
nonb3yeT 3Ha-
HMe maTemaTu-
YeCKMX MeToaoB
ans peweHus
CTaHOapPTHbIX
3ajay B COOT-
BETCTBUU C Ha-
npaBneHnem
npodpeccuno-
HanbHOW ges-
TENbHOCTH

3HaTb OCHOBHbIE
MaTemaTuyeckmne
mMeToabl Ans
peLLeHns CTaH-
OapTHbIX 3a4ad B
COOTBETCTBUN C
HanpaeneHnem
npodeccuo-
HanbHoW ges-
TENbHOCTU

YMeTb NCnonb3o-
BaTb MatemMaTu-
Yyeckme MeToapl
ans pewenuns
CTaHAapTHbIX 3a-
Jay B COOTBETCT-
BMM C Hanpasne-
Huem npodec-
CUOHanbHoOM ges-
TenbHOCTN

BnageTb cnocob-
HOCTbIO MCMOMb30-
BaTb MaTemMaTu4e-
Cckue meToapl ans
peLLeHns CTaH-
OapTHbIX 3a4a4 B
COOTBETCTBMU C
HanpaBreHnem
npodeccunoHarnb-
HOW 0eATenbHOCTU




1.2. OnucaHue nokasatenen, KpUTepmes U LIKan oLeHUBaHUA U 3TanoB (hopMUpOBaHUA KOMNETEHUUIN B paMKax AUCLIMMIIUHbI

YpOoBHU CChOPMUPOBAHHOCTUN KOMNETEHLMIA

KOMMEeTeHUMs He chopmm-

poBaHa MWHVUManbHbIA cpeaHuii BbICOKUI
OueHkM chopMUMPOBaAHHOCTUN KOMMNETEHLMI
2 3 4 5
OueHka «Heydosnemeopu- | OueHka  «ydoernemeo- | OueHka «Xopowo» OueHKka «omnu4yHoO»
Koa vHauka- Mokasaren, oue- - - FIEFEEE2 p)L(l;n Zj;brgol):lcmxa CHOPMNPOBAHHOCTU KOMMETEHLMUN ®dopmbl 1 cpea-
Vipekc Topa JoCTu- WHavkaTopbl koMne- HBAHA = 3Ha- K 7 Cp P 5 C : C CTBa KOHTpoOns
Ha3BaHue Kot Komo- Tenum HUSI, yMeHMSA, oMneTeHUMs B NMONHOMN OpPMUPOBAHHOCTb HOPMUPOBAHHOCTb KOM- HOPMUPOBAHHOCTb KOM- bopwHpOBaIYS
KOMMETEHLMM HaBbIK1 (Bnage- Mepe He cdopmmnpoBaHa. KOMMETEeHLMN COoTBET- neTeHUMn B LLeNoM CooT- neTeHLUMN NOSHOCTbLIO 4
TeHuMH HIsT) Wmetowmxcs 3HaHui, yme- CTBYET MUHUMAIbHbLIM BETCTBYET TPEGOBAHUSM. COOTBETCTBYET TpeboBa- KOMNeTeHLn
HWIA 1 HaBbIKOB HeJoCTaTou- TpeboBaHusim. Nmeto- Mmetoumxcs 3HaHui, yme- HUAM. MimetoLmxcs 3Ha-
HO AN peLleHns npakTuye- LLUMXCS 3HAHWN, YMEHWN, HWI, HaBbLIKOB N MOTMBA- HWUWA, YMEHWIA, HaBbIKOB U
CKMX (NnpodheccrnoHanbHbIX) HaBbIKOB B LienoM Joc- LUK B LIeNIOM 40CTaTo4HO MOTMBALMW B NOSTHOW Me-
3agad TaTOYHO ANS peLleHust [Ons pelleHusi ctaHaapT- pe [ocTaTouHO Ans pelle-
npakTuyeckmx (npodec- HbIX NpaKkTU4ecknx (npo- HWUS CIIOXHBIX MpaKkTnye-
CVOHarnbHbIX) 3agay heccroHanbHbIX) 3agay CKkux (npodeccroHanb-
HblX) 3agad
KpuTepumn oueHnaHus
MonHoTa 3HaHui 3HaeT Kak uc- dparMeHTapHble 3HaHWs He MorHble 3HaHUs OC- CcHOpPMUPOBaHHbIE, HO C cdopMUpoBaHHbIe B Nor-
nonb3oBaTb OC- OCHOBHbIX 3aKOHOB €CTeCT- HOBHbIX 3aKOHOB ecTe- HekoTopbIMK Npobenamu HOM o6beMe 3HaHus oc-
HOBHbIE 3aKOHbI BEHHOHaY4HbIX AUCLMMNMNH CTBEHHOHaYYHbIX AUC- 3HaHWs1 OCHOBHBbIX 3aKOHOB | HOBHbIX 3aKOHOB €CTeCT-
€CTEeCTBEHHOHa- ONs pelleHust CTaHd4apTHbIX | LMNWMH ANS pelleHns €CTEeCTBEHHOHAYYHbIX BEHHOHAY4YHbIX AUCUMNIIVH
YYHbIX QUCUMMNUH | 3ajdadv B COOTBETCTBUM C CTaHOapTHbIX 3afay B OVCLUMMNWH ANs peLleHns Ons pelleHust ctaHaapT-
ANs peleHns HanpaBneHHOCTbIO Npodec- | COOTBETCTBUM C Hanpae- | CTaHAapTHbIX 3afad B HbIX 3aa4 B COOTBETCTBUM
cTaHOapTHbIX CMOHanNbHOWM AeATENbHOCTU TNEHHOCTbIO MPOECCUO- | COOTBETCTBUM C Hanpas- C HanpaBreHHOCTbIO Npo-
3ajay B COOTBET- HanbHOW AeATeNnbHOCTU NeHHOCTbI0 Npodheccuo- eccroHarnbHow aenTenb-
CTBWUM C Hanpae- HanbHOW AesTenbHOCTH HOCTM
TNEHHOCTbIO Mpo-
deccuoHansHom Onpoc, KoH-
AesiTenbHOCTH CNeKT, KOH-
Hanuuve ymenun yMeeT UCMonb30- He yMeeT ucrnonb3oBaThb He MOosHbIE YMEHUS UC- CcHOpPMUPOBaHHbIE, HO C cdopMUpOBaHHbIE B NOr- TponbHas pabo-
BaTb OCHOBHbIE OCHOBHbI€ 3aKOHbI €CTECT- nonb3oBaTh OCHOBHbIE HekoTopbIMK Npobenamu HOM 06beME YyMeHUs nuc- Ta, TUMOBOW
ONK-1 W0-lorka 3aKOHbI €CTECT- BEHHOHaYYHbIX AUCLMMNANH 3aKOHbl €CTECTBEHHOHA- | YMEHUs UCMOoNb30BaTb Nnonb30BaTb OCHOBHbIE pacyer, TecT,
BEHHOHAY4HbIX ONs pelleHunst CTaHa4apTHbIX | YYHbIX AUCLUNIH ANs OCHOBHbI€ 3aKOHbI €CTECT- | 3aKOHbl €CTECTBEHHOHaY4- TeopeTuyeckue

AVNCUMMNVH ANns
peLleHns CTaH-
AapTHbIX 3agad B
COOTBETCTBUU C
HanpaBrneHHo-
CTbto Npodheccuo-
HanbHOW aoes-
TEeNbHOCTH

3a7ay B COOTBETCTBUM C
HanpaBneHHOCTbIO Npodec-
CVOHanbHO AeATENbHOCTM

peLLeHust cTaHaapTHbIX
3agay B COOTBETCTBUM C
HanpaBneHHOCTbIO Npo-
deccuoHanbHou ges-
TENbHOCTU

BEHHOHaY4YHbIX ANCLMMINH
0N peLleHnst cTaHaapT-
HbIX 3a/ja4 B COOTBETCTBUM
C HanpaBnEeHHOCTbLIO NPo-
deccuoHanbHom aesiTenb-
HOCTM

HbIX AUCUMNIVH Ans pe-
LLUEeHMs1 CTaHAapTHbIX 3a-
a4y B COOTBETCTBUU C
HanpaBneHHOCTbLIO Npo-
deccuoHaneHon gesTenbs-
HOCTM

Hanuuve HaBblkoB
(BnageHue onbiToM)

BrnageeT HaBblka-
MW 1UCMONb30Ba-
HWUSI OCHOBHbIX
3aKOHOB ecTecT-
BEHHOHay4HbIX
AUCUMNNUH Ans

(hbparmeHTapHoe BnaseHve
HaBbIKaMu 1 CNOCOBHOCTbIO
MCMOMNb30BaHNA OCHOBHbIX
33KOHOB ECTECTBEHHOHAYY-
HbIX QUCLMMIIMH ANs peLle-
HUS CTaHAAPTHLIX 3a4a4 B

He nosfiHoe BnageHve
HaBblkamu U CNocoBHO-
CTbK NCNONb30BaHUA
OCHOBHbIX 3aKOHOB eC-
TeCTBEHHOHay4HbIX AnC-
UMNnH Anga peweHnsa

chopmmpoBaHHoOe, HO C
HEKOTOpbIMM NpoGenamu,
BrliafieH1s HaBbIKamu
CMOCOBHOCTLIO UCMOSB30-
BaHWsi OCHOBHbIX 3aKOHOB
€CTEeCTBEHHOHAYYHbIX

cchopMUpOBaHHoe B Mos-
HOM 06beMe BnageHue
HaBblKaMW 1 CNOCOOHO-
CTbO UCMOMb30BaHNSA OC-
HOBHbIX 3aKOHOB eCTecT-
BEHHOHAaYYHbIX AUCUMMNIIVH

1 NpakTuyeckue

BOMpPOCHI 3K3a-

MeHaLMOHHOTrO
buneta




pelleHnss cTaH-
OapTHbIX 3agad B
COOTBETCTBUM C
HanpaBneHHo-
CTblo Npodgbeccuo-
HanbHOW ges-

COOTBETCTBUN C HanpaBneH-
HOCTbI0 NPodeCCUOHanbHOM
OesiTenbHOCTU

CcTaHOapTHbIX 3a4adv B
COOTBETCTBUM C HanpaB-
TNEHHOCTbIO Npogeccuo-
HanbHOM OEeATENbHOCTH

OVCLUMMNWH ANs peLleHns
CTaHAapTHbIX 3a4ay B
COOTBETCTBUM C Hanpas-
NEHHOCTbLI0 Npodheccno-
HanbHOW OEATENbHOCTU

Ons pelleHusi ctaHaapT-
HbIX 3a4a4 B COOTBETCTBUM
C HanpaBneHHOCTbLIO Npo-
deccuoHanbHoOW gesTens-
HOCTU

OriK-1

NO-20mk-1

TEINbHOCTU
MonHoTa 3HaHun 3HaeT OCHOBHbIe 3HaeT qaparmeHTapHo oc- 3HaeT TOJ1IbKO CaMble 3HaeT npakTn4ecku ece 3HaeT BCe OCHOBHblE Ma-
MaTteMmaTn4eckue HOBHblE MaTeMaTu4yeckme OCHOBHblE MaTemMaTu- OCHOBHble MaTemMaTunye- TeMmaTnyeckme metToabl

MeToabl Ansi
peLleHns CTaH-
AapTHbIX 3agad B
COOTBETCTBUM C
HanpasneHvem
npodeccuroHarnb-
HOW oesATenbHo-
cTn

MeToabl Ans pelleHus
cTaH4apTHbIX 3aay B COOT-
BETCTBUM C HanpaBneHnem
npodeccnoHanbHoOn ges-
TEeNIbHOCTU

yeckme meTodbl Ans
peLueHns CTaHAapTHbIX
3agay B COOTBETCTBUM C
HanpasneHnem npodec-
CUOHanNbHON AesTenb-
HOCTU

Ckue MeTodbl Ans pelue-
HWS CTaHOAPTHbIX 3a4ad B
COOTBETCTBUM C Harnpas-
neHvem npodpeccrnoHanb-
HOW OesATenbHOCTN

ONns pelleHusl cTaHgapT-
HbIX 3a4a4 B COOTBETCTBMM
C HanpasneHuem npocdec-
CUOHanbHOW AesaTenbHo-
cTn

Hanuune ymenui

yMeeT UCMonb30-
BaTb MaTemaTu-
yeckme meTtoabl
ONs pelleHust
CTaHOapTHbIX
3agad B COOTBET-
CTBWUM C Hanpae-
neHvem npodec-
CUOHarnbHoOW ges-
TEeNbHOCTU

He yMeeT MUCMonb3oBaTb
MaTemMmaTun4eckme metoabl
AN pelleHnst CTaHAapPTHBbIX
3ajay B COOTBETCTBUM C
HarnpasreHvem npodeccuno-
HanbHOW AesTensHOCTU

yMeeT UCnonb30BaThb
TOMbKO HEKOTOpble Ma-
TemaTuyeckne MeToabl
ONS pelleHust cTaH-
OapTHbIX 3aay B COOT-
BETCTBMU C Hanpasre-
HMeM npodeccroHarnb-
HOW OeATenbHOCTU

yMeeT MCrnosb3oBaTh
TOMNbKO OCHOBHbIE MaTe-
maTuyeckue metogbl AN
peLUeHNs1 CTaHAaPTHbIX
3aay B COOTBETCTBUM C
HanpaeneHem npodec-
cHoHanbHOM AeATernbHo-
cTmn

B MOSHOM Mepe ymeeT
1Cronb30BaTh MatemaTu-
Yyeckue meTogbl Ana pe-
LUEHMSs CTaHaapTHbIX 3a-
[ay B COOTBETCTBUU C
HanpaeneHvuem npodec-
CMOHamNbHOW AeATeNbHO-
ctn

Hannyve HaBbikoB
(BnageHue onbiToM)

BnazeeT cnocob-
HOCTbIO MCMNOJIb-
30BaTb MaTeMa-
TMYeckne MeTofbl
Ans pelleHus
cTaHOapTHbIX
3agad B COOTBET-
CTBUW C Hanpas-
neHvem npodec-
CcuoHanbHoW aes-
TENbHOCTU

He BnageeT crnocobHOCTbIO
ncnonb3oBaTh MaTemaTuye-
ckvie MeToAbl ANs pelleHus
CTaHAapTHbIX 3aay B COOT-
BETCTBUM C HanpasBneHnem
npogeccnoHansHou ges-
TenbHOCTU

BnazeeT CNoCOOHOCTbLIO
MCMOmnb30BaTb HEKOTO-
pble MaTemaTuyeckme
MeToabl Ana pelleHusa
cTaH4apTHbIX 3ag4ay B
COOTBETCTBUW C Hanpae-
neHvem npodeccuo-
HanbHOW OeATenbHOCTM

BNazeeT CnoCOBHOCTbLIO
1cronb3oBaTb camble
OCHOBHble MaTeMaTunye-
CKne meTtoAbl AnsA peLue-
HWS cTaHOApTHbIX 3afay B
COOTBETCTBUU C Hanpas-
neHviem npodpeccroHanb-
HOW OesTenbHOCTU

yBEpPeHHO BnajeeT crno-
COBHOCTBIO UCMOSb30BaThb
BCE OCHOBHbIE MaTeMaTtu-
Yyeckne metoabl Anda pe-
LIEHNs CTaHOapTHbIX 3a-
a4y B COOTBETCTBUU C
HanpasneHvem npodec-
CUOHanbHoW AesTensHO-
ctm

Onpoc, KOH-
CMEKT, KOH-
TponbHas pabo-
Ta, TUNOBOWN
pacyer, TecT,
TeopeTuyeckue
W NpakTu4yeckune
BOMPOCHI 3K3a-
MEHaLMOHHOro
6uneta




1.2. OnucaHue nokasaTternen, KpUTEPUEB U LLIKaN oLeHNBaHUA U 3TanoB hopMUPOBaHUA KOMNETEHUUIN B paMKax AUCLUMMNINHbI

(ANsA gMCcUMNIIMH C 3a4eTOoM)

YPOBHU CHOPMMPOBAHHOCTM KOMMETEHLNN

KOMMeTeHUUs He cop-

MUHUMaIbHbIA HWU BbICOKMN
MUpoOBaHa a cpen co
OLEeHKM ChOPMUPOBAHHOCTM KOMMNETEHLMIA
He 3auteHo 3ayteHo

XapakrepucTmka chopMUPOBaHHOCTY KOMMETEHLW

Koa vHavka- MokasaTens ouenn- | KOMMNeTeHUMs B NonHom 1. CdopmMmMpoBaHHOCTL KOMMETEHLIMN COOTBETCTBYET MUHUMATbHbLIM
Wnpekc u TOpa AoCTH- WHankaTopsi BaHWS — 3HAHNS, Mepe He cpopmupoBaHa. | TpeGoBaHWAM. IMEIOWMUXCA 3HaHWIA, YMEHUI, HaBLIKOB B LIEMOM J0C- ®opMbI 1 cpeAcTBa
HasBaHue WEHNN KOM- KOMMeTeHLMM yMEHMS!, HaBbIKN VimetoLmxcst 3HaHui, TaTOYHO AJIS PELUEHUsi NPaKTUYeCcKVX (MpodeccuoHarbHbIX) 3aaau. KOHTponA chopmunpo-
KOMRETEeHLM neTenLMN (BnapeHus) YMEHUI1 1 HaBbIKOB He- 2. CchopMMPOBEHHOCTb KOMMETEHLMM B LIENOM COOTBETCTBYET Tpe6o- BaH1sA KOMNeTeHLMn
[OCTaTOYHO ANS peLue- BaHWAM. VIMEIOLLMXCA 3HAHWI, YMEHWI, HAaBLIKOB 1 MOTUBALIM B Lie-
HUS NPaKTUYeckux (npo- 1OM JOCTATOYHO ANS PELLEHUs CTaHAaPTHbIX NPaKTUYecknx (npodec-
deccroHanbHbIX) 3agay CVOHarbHbIX) 3aday.
3. ChopMMPOBaHHOCTb KOMMNETEHLMM NOMHOCTbLIO COOTBETCTBYET Tpe-
GoBaHMAM. VIMEIOLIMXCS 3HaHWUI, YMEHUI, HABLIKOB 1 MOTVBALIM B
MOMHOM Mepe AOCTATOMHO 15 PELLEHMS CIIOXHBIX MPAKTUHECKNX
(npodpeccunoHanbHbIX) 3agaq.
KpuTepuw oueHvBaHus
MonHOTa 3HAHUIA | 3HAET KaK UCMOMb30- | (pparMeHTapHble 3HaHus | 1. He MOMHble 3HAaHUSI OCHOBHLIX 32KOHOB ECTECTBEHHOHAYYHbBIX ANC-
BaTb OCHOBHbIE 3aKO- | OCHOBHbIX 3aKOHOB €CTe- | LMMMUH Afls PeLUeHUst CTaHA4APTHbIX 3a4ay B COOTBETCTBUM C Hanpas-
Hbl €CTECTBEHHOHA- CTBEHHOHAYUHbIX AUCLM- | JIEHHOCTBLIO NMPOGECCUOHANBHON AEATENBHOCTU
YUHBIX AUCLMNINH NIVH ANS PELeHnst CTaH- | 2. ChopMMPOBaHHbIE, HO C HEKOTOPbLIMY MPOGENaMU 3HAHWUSI OCHOBHBIX
ANs pelleHUst cTaH- | AapTHbIX 3a4ay B COOT- 3aKOHOB €CTECTBEHHOHAYYHbIX AUCLUMNIVH 4N15 PeLUeHUs CTaHgapT-
[apTHbIX 3anady B BETCTBUM C HanpaBrieH- HbIX 3a7@4 B COOTBETCTBUM C HAMPABMNEHHOCTbIO MPOMECCHOHANBHOM
WA-lomnk-1 COOTBETCTBUM C Ha- HOCTbIO NpodyeccuoHanb- | OeATenbHOCTU
npaBneHHOCTbIO HOV AEATENbHOCTM 3. chopMUpPOBaHHbIE B NOMHOM 06bEME 3HAHWS OCHOBHbIX 3aKOHOB
npogeccroHansHoM €CTECTBEHHOHAYYHbIX AVCLMMIWH AJ1S PELLEHUsi CTAaHAAPTHbIX 3a4aY B
LEesATENbHOCTY COOTBETCTBUM C HAMPABIEHHOCTBLIO NMPOJECCUOHANBHON AESTENBHO-
P Onpoc, KOHCMEKT,
- KOHTponbHas pa6ora,
Hanuune ymeHuin | ymeet ucrionb3oBatb | pparmeHTapHoe ymeHue | 1. He MOJHbIE YMEHUs UCMOSIb30BaTb OCHOBHBIE 3aKOHbI ECTECTBEH- TMNOROH PACHST, TECT
OCHOBHbIE 3aKOHbI VCMOJIb30BATb OCHOBHBIE | HOHAY4HbIX AUCLMMNIMH 4SS PELLEHUst CTAaHAAPTHbIX 3a4a4 B COOTBET- ’
€CTECTBEHHOHAYYHbIX | 3aKOHbl ECTECTBEHHOHa- | CTBWW C HANPaBMNEHHOCTLIO MPOdECCUOHANBHOW AeATENLHOCTY
OnK-1 AVCUMNINH 4Nsi pe- YUHBIX AVCLMMIIVH NSt 2 chopMMpOBaHHbIE, HO C HEKOTOPLIMU NPOBenamm yMeH!st UCMOob-

LIEeHNs1 CTaHOapTHbIX
3ajay B COOTBETCT-
BWM C HanpaBneHHo-
CTbi0 Npogeccuo-
HanbHOW AesTenbHO-
cTH

peLleHnst cTaHaapTHBIX
3ajay B COOTBETCTBUM C
HanpaBneHHOCTbLIO MNpo-
ceccroHanbHom ges-
TENbHOCTN

30BaTb OCHOBHbIE 3aKOHbl €CTECTBEHHOHAYYHbIX AUCLIMIIUH ANS pe-
LUEeHWs CTaHAapTHbBIX 3a4ay B COOTBETCTBUM C HANpaBfeHHOCTBIO
npodheccnoHanbHON AeATENbHOCTU

3. cdhopMMpoBaHHbIEe B NMOSTHOM O6beMe YMEHNS NCNOMNb30BaTh OC-
HOBHblE 3aKOHbl €CTECTBEHHOHAYYHbIX ANCLMNINH NS peLleHns
CTaHAapTHbIX 3afay B COOTBETCTBMM C HaMPaBMNeHHOCTLIO Npodec-
CVIOHaNbHOW AeSTEeNbHOCTH

Hanuune Hasbl-
KOB (BrageHune
OMbITOM)

BnageeT HaBblKaMu
MCNoNb30BaHus Oc-
HOBHbIX 3aKOHOB
€eCTecTBEHHOHay4HbIX
OVCLUMMNVH ANs pe-
LIEeHVs CTaHOapTHbIX
3aay B COOTBETCT-
BWM C HanpaBreHHO-

pparmeHTapHoe Bnage-
HUWe HaBblkaMu 1 crnocob-
HOCTbIO UCMONb30BaHNs
OCHOBHbIX 3aKOHOB ecTe-
CTBEHHOHAaYYHbIX AUCLUN-
NIVH ANs peLeHns cTaH-
[apTHbIX 3aay B COOT-
BETCTBWM C HanpaBrieH-

1. He nonHoe BraJeHve HaBblkaMu U CMOCOBHOCTbIO UCMOMb30BaHUSA
OCHOBHbIX 3aKOHOB €CTECTBEHHOHaYYHbIX AUCUMMNIIVH ANS peLleHns
CTaHAapTHbIX 3afa4y B COOTBETCTBMM C HaMNPaBEeHHOCTLIO Npodec-
CWOHanbHOI AesATenbHOCTU

2. cchopMUPOBAHHOE, HO C HEKOTOPbLIMYK NpoGenamun BrageHusi HaBbl-

HOHaYy4HbIX AUCUMNIUH ANA pelleHna cTaHOapTHbIX 3agad B COOTBET-
CTBUW C HAaNpaBJ1€HHOCTbK I'IpOCbeCCVIOHaJ'II:HOIZ [eATEeNNbHOCTU

KaMu 1 CNOCOBHOCTBIO UCMOSNb30BaHMSA OCHOBHbBIX 3aKOHOB €CTECTBEH-




CTbi0 Npogeccuno-
HanbHOW OeATEeNbHO-
cTn

HOCTbIO MpodeccuoHanb-
HOW AesATeNbHOCTH

3. chopmmpoBaHHOE B MOMHOM 06beme BriageHve HaBblkamu U Cro-
COBHOCTBIO NCMOMb30BaHNSi OCHOBHbIX 3aKOHOB €CTECTBEHHOHaY4HbIX
AVCUMMNVH ANS pelleHns cTaHaapTHBIX 3a4ay B COOTBETCTBUM C Ha-
NpaBNeHHOCTbI0 NPOECCMOHaNbHOM AEATENbHOCTH

OriK-1

NO-20nk-1

MonHoTa 3HaHun

3HaeT OCHOBHbIE
matemaTtuyeckue
meToabl AN pelle-
HUA CTaHOapTHbIX
3ajay B COOTBETCT-
BUK C HanpasrieHnem
npodeccnoHanbHoOn
OesiTenbHOCTU

3HaeT hparMeHTapHO
OCHOBHble MatemaTtuye-
CKue mMetoabl Ans pe-
LeHnAa CTaHOapTHbIX
3ajay B COOTBETCTBUM C
HanpasneHvem npodec-
CUOHanbHOM AesiTenbHO-
cTHn

1. 3HaeT TONbKO CaMble OCHOBHbIE MaTemaThyeckMe MeToabl Ans
peLleHns CTaHAAPTHBIX 3aA4a4 B COOTBETCTBMM C HanpaBrieHneM npo-
deccroHarnbLHoOM AeATenbHOCTH

3. 3HaeT NpakTU4YeCcKkn BCE OCHOBHblE MaTeMaTnyeckne MeToabl Ans
peLleHns CTaHAAPTHbIX 3a4a4 B COOTBETCTBMM C HanpaBneHeM npo-
deccroHarnbLHoM AeATenbHOCTH

3. 3HaeT BCe OCHOBHblE MaTemMaTuveckme MetTofbl AN peLueHns
CTaHAapTHbLIX 3a4ay B COOTBETCTBUM C HanpasneHnem npodgeccmo-
HanbHOWN AeATenbHOCTM

Hanuuue ymenui

yMeeT UCMorb30BaTh
MatemaTtuyeckue
MeToabl Ansi peLle-
HWS CTaHOAPTHBIX
3ajay B COOTBETCT-
BWUM C HanpaBfeHneM
npodeccuoHanbHom
neaTenbHocTn

He yMeeT MUCMonb3oBaTb
matemaTuyeckue MetToabl
ONA pelleHnsa ctaHgapT-
HbIX 3aa4 B COOTBETCT-
BWW C HanpaBfieHneM
npodeccuoHansHom ges-
TENbHOCTN

1. yMeeT UCMonb30oBaTh TOMbKO HEKOTOPLIE MaTeMaTuieckne MeToapl
ANs pelleHusi cTaHOapTHbIX 3aay B COOTBETCTBUM C HanpaBrieHuem
npodeccnoHanbHON AeATENbHOCTH

2. yMeeT Ucnonb30BaTh TOMbKO OCHOBHbIE MaTeMaTUYeCKMe MeToabl
ANs pelleHusi cTaHOapTHbIX 3a4ay B COOTBETCTBUM C HaNpaBiieHMEM
npodeccnoHanbHON AeATENbHOCTH

3. B MOSHOW Mepe YMeeT UCMoSb30BaTh MaTeMaTuieckme MeToabl
ANsl pelleHusi cTaHOapTHbIX 3aay B COOTBETCTBUM C HanpaBrieHnem
npodeccnoHanbHON AeATENbHOCTU

Hannune HaBbI-
KoB (BnageHue
OnbITOM)

BnageeT cnocobHo-
CTbIO UCNONb30BaTh
MatemaTtuyeckve
MeToAbl Ans pelue-
HUS CTaHAAPTHBIX
3a7ay B COOTBETCT-
BWW C HanpaBrieHneM
npogeccnoHanbHoOn
AeatenbHocTn

He BnajgeeT crnocobHo-
CTbIO UCNONb30BaTh Ma-
TemaTnyeckme metogpl
AN pelleHns ctaHaapT-
HbIX 334a4 B COOTBETCT-
BV C HanpasBneHnem
npogeccnoHansHou ges-
TenbHOCTN

1. BnageeT cnocobHOCTbIO MCMOMb30BaTh HEKOTOPbIE MaTeMaTnye-
ckvie MeToabl ANs pelleHns CTaHAapTHBIX 3a4ay B COOTBETCTBUM C
HanpasrneHneM npodeccMoHanbLHON AeATeNbHOCTH

2. BnageeT CNocobHOCTLIO UCNONb30BaTh CaMble OCHOBHbIE MaTema-
TUYecKkMe MeToAdbl ANS pelleHVs CTaHAapTHbIX 3a4a4y B COOTBETCT-
BWW C HanpasreHneM nNpodeCcCMoHanbLHOW AEATENbHOCTH

3. yBepeHHo BnageeT CnocobHOCTbIO MCMOMb30BaTh BCE OCHOBHbIE
matemaTuyeckne MeToabl ANA peLleHust CTaHAapTHbIX 3a4ay B COOT-
BETCTBMU C HanpaBreHneM npod)eccMoHanbHoN AeATeNbHOCTH

Onpoc, KOHCNEKT,
KOHTponbHas paboTa,
TUMNOBOW pacyeT, TecT




2. CTpyKkTypa y4yeb6HOM paboThl, coaepxxaHme U TPyAOEMKOCTb OCHOBHbIX 31IeMEHTOB AUC-
LUNMUHbI

2.1 Opl’aHVI3aLI,I/IOHHaFI CTPYKTYypa, ToygOeMKOCTb U MnMJ1iaH n3ydeHmna OuCunniivHbl

TpyaoemkocTb, Yac

cemecTp, Kypc*

Bun y-eBHoit pabote 0o4YHasa opma 3ao4yHag opma
1cem. | 2cem. | 3 cem. 1 Kypc 2 Kypc
1. AyanTopHble 3aHATUA, BCEro 48 48 52
- nekunu 18 18 18
- MpaKTU4eckue 3aHATUSA (BKNoYas cemMmmnHapbl) 30 30 34
- nabopatopHble paboTbl
2. BHeayauTopHas akageMuyeckas paborta o6y4arowmxcs 96 96 56
2.1 ®dukcupoBaHHble BUAbl BHEayAUTOPHbIX CaMOCTOSITENb-
HbIX paboT:
BbinonHeHne n coava/sawimrta nHaMBuAyanbHoro/rpynnoBoro 3aga-
HUS B BUae™™
- TMINOBOro pacyeTa 32 32 20
- KOHTPOMNbHOW paboThbI
2.2 CamocTosiTerbHOEe U3y4yeHue TeM/BONpocoB NporpamMmmbl 30 30 18
2.3 CamonoaroToBKa K aygUTOPHbLIM 3aHATUAM 30 30 16
2.4 CamonoAroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-
OLIeHOYHbIX MepPONpPUATUAX, MPOBOAMMbBIX B paMKax TEKyLLEro 4 4 5
KOHTPONS OCBOEHMS AUCUUNINHBI (3a UCKTIOYEHUEM yYMEHHbIX 8
nn. 2.1-2.2):
3. NonyyeHue 3a4éTa N0 MTOram OCBOEHUS AUCLUMITUHBI + + +
4. NMoaroToBKa U cgaya 3Kk3aMeHa No UToram OCBOEHUs1 AUCLMN- 36
JINHbI
Yacbl 144 144 144
OBLLAA TpynoeMKOCTb AUCLMMIIUHbI: 3aveTHLIE eAVANLE! 2 2 2

lNMpumeyaHue:

* — cemMecmp — AN OYHOW N OYHO-3a04HON hopMbl 0BYYEHUS, KYpPC — ANs 3a04HON PopMbl 0ByYeHUs;
** — KP/KI, pedeparta/acce/npeseHTaumm, KOHTPOSbHON paboTbl (4115 0OyyaroLmMXcs 3a04HOM hopMbl 00yYeHus), pac-

YeTHO-rpadpm4eckon (pac4yeTHO-aHanMTNYeCKon) paboTbl 1 Ap.;

2.2. YkpynHéHHas copepxaTtenbHas CTPyKTypa y4eGHOM AMCUMNIMHEL U obLuas cxema eé peanusaumm B y4ebHOM npo-

uecce
TpyooemkocTb pasgena u ee pacnpegeneHue < & 'ﬁ_
no Bugam y4yebHon paboThbl, Yac. = -8— z
AyauTopHas pabota BAPC o 'g < ]
—_
3aHATUSA 039 | T9%
o ¢S s5%g
Homep 1 HammeHoBaHVe ° o 5 % 2823 328
asgena aucumnivHebl. s’s ) T - C pd
% S &< B é = o ; '6 CII) g g-
YKpynHeHHbIe TeMbl pasgena El g 5 8 g g g 3 g2 > 2 s =
9 ) = | 28| E o | 85|25k 523
o @ S = g o SO|o5a =33
<9 o ) e act €
(<} S E o @
(SN © =y 5 z 9
[= C g % g_
s
1 2 3 4 5 6 7 8 9 10
OyHasi/o4Ho-3a04Hasi popma 06y4veHus
1 cemecTtp
AnemeHmbI nuHeliHoll an2e6psbl. Onpoc,
1 1.1 Mampuyp! u delicmausi Had HUMU. 8 3 1 2 X 5 6 camo- OnK-1
1.2 Onpedenumenu. 8 3 1 2 X 5 cTosi-
1.3 Cucmembi nuHeUHbIX ypasHeHUU. 10 6 2 4 x 4 Tenb-
AnemeHmMbI eKMOPHOU anzebpbl. Has OlMK-1
2.1 Bekmopbi. OcHogHble noHsmus. Ckansp- pab6ora,
Hoe npou3sedeHue 8eKMopPoe U e20 rpuJio- 8 4 2 2 x 4 Tect
JKEHUs.
2 6
2.2 BekmopHoe npoussedeHue 8eKmopos u 8 2 1 1 N 6
€20 MPUIIOXEHUS.
2.3 CmewaHHoe npousgedeHue 8eKmMopos u 8 2 1 1 N 6
€20 IMPUIIOXEHUS.
AHanumu4eckasi 2ceomempusi Ha OrkK-1
njockocmu.
3.1 Memod koopduHam Ha nnockocmu. 6 x X X x 6
3 | 3.2 [psamas Ha nnockocmu. 8 4 2 2 X 4 8
3.3 Kpuebie smopozo nopsioka. 7 3 1 2 X 4
3.4 peobpasosaHue cucmemsbl
peoop 5 1 1 x x 4
KoopduHam.




3.5 [onsapHas cucmema KoopOuHam. 6 X X X X 6
AHanumu4eckasi 2ceomempusi 8 rnpo- OrkK-1
cmpaHcmee.
4.1 Memod koopOuHam npocmpaHcmee. 5 1 1 X x 4
4 | 4.2 [lnockocme. 7 3 1 2 x 4 6
4.3 lNpsimas e npocmpaHcmee. 7 3 1 2 X 4
4.4 lNpsmas u NnocKkocmb 8 pocmpaHcmse. 7 3 1 2 X 4
4.5 NosepxHocmu 8mopo2o rnopsioka. 6 x X X x 6
KomnnekcHble yucna u delicmeus OriK-1
Had HUMU.
5 | 5.1 [lpedcmaseneHue KOMIIEKCHbLIX YUCEr.
. 4 X X X X 4
Obnacmu Ha KOMIeKCHOU M10CKOCMU.
5.2 Onepayuu Had KOMMIeKCHbIMU Yuciamu. x X X x 6
BeedeHue 8 aHanus. OnkK-1
6 | 6.1 Npeden ghyHKyUU. 14 8 2 6 X 6 6
6.2 HenpepbigHocmb ¢hyHKUUU. 6 2 X 2 X 4
lMpomexyToyHas atTectauus 0 x x x x X X 3a4eT
Bcero 3a nepsbivi cemectp | 144 48 18 30 96 32
2 cemecTp
HudpgpepeHyuanbHoe ucyucneHue yHK-
yuli 0OHOU nepemMeHHOU.
7 | 7.1 lNpoussodHasi hyHKyUU. 16 6 2 4 x 10 10 OriK-1
7.2 JuppepeHyuan pyHKyUU. 14 4 2 2 x 10
7.3 lMpunoxeHusi npou3godHOU. 16 4 2 2 x 12
HudpgpepeHyuanbHoe ucyucneHue yHK- Onpoc, | OMK-1
Yull HECKOJIbKUX MePeMEHHbIX. camo-
8 8.1 YacmHbie npou3sodHbie ®HI. 14 4 2 2 x 10 10 cToS-
8.2 flucbgpbeperHyuan OHI. 14 4 2 2 x 10 Tenb-
8.3 lNpurnoxeHusi YacmHbIX MPOU3800OHbIX Has
tDHI'Ip P 14 2 2 x 10 paborTa,
WHumeaepanbHoe uc4yucneHue ¢hyHKyuu oo- Tect OriK-1
HOU nepemMeHHOU.
9 9.1 HeonpedenéHHbIl uHmeeparn. 25 13 3 10 x 12
9.2 OnpedenéHHbil uHmeapar. 15 3 1 2 x 12
9.3 lNpunoxeHus onpedenéHHO20 16 ° 4 « 10 12
UHmMeaparna.
lMpomexyToyHas atTectauus X X X X X X 3aver
Bcero 3a BTopon cemectp | 144 | 48 18 30 96 32
3 cemecTp
NumeepanbHoe ucqucneHue hyHKUUU He- Onpoc,
1 CKOJIbKUX IMepeMeHHbIX. camo-
0 10.1 [eoliHol uHmeapas u e2co 8 2 5 < < 6 cTos- OrlK-1
MPUIOXEHUS. Tenb-
10.2 TpolHol uHmezpasn U e2o npunoxeHusl. 6 x x x x 6 Hasq
AudgepeHyuanbHbie ypagHEHUsI. paborta, | OMK-1
1 11.1 JuebgbepeHyuarnbHbie ypasHeHUs 12 6 5 4 x 6 Tect
1 |_nepeozo riopsidka. 6
11.2 JugbgbepeHyuarnbHbie ypagHeHUs1 8mo- 12 8 4 4 < 4
po2o rnopsidka.
1 Psi0b1. OrK-1
5 12.1 Yucnossbie psodsi. 10 6 2 4 x 4 6
12.2 CmeneHHble psidbl U UX MPUIOXEHUS]. 12 6 2 4 X 6
1 | Teopusi eeposimHocmell OrK-1
3| 131 KnaccuqegKoe onpederieHue 8epoOsIMHO- 7 3 1 2 < 4
cmu u e2o ceolicmea 8
13.2 OcHo8Hble meopemb] 9 5 1 4 x 4
13.3 CniyyaliHble 8eiu4uUHb! 9 5 1 4 x 4
13.4 3akoHbl pacnpedeneHusi gepossimHocmeu 7 3 1 2 X 4
1 | Mamemamu4eckasi cmamucmuka OrK-1
4 | 14.1 JuckpemHoe u uHmepsarbHoe cmamu-
9 5 1 4 x 4
cmu4eckoe pacripedenieHue
14.2 posepka crmamucmu4yeckux aurnome3s 7 3 1 2 x 4
MpomexyTouHas aTtTectauus 36 x x x x x x aK3a-
MeH
Bcero 3a Tpetun cemectp | 144 | 52 18 34 56 20 36
WToro no aucumnnuHe | 432 | 152 58 94 244 80 36
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3. O6bwue opraHM3aunoOHHbIe TpeboBaHUs K y4ebHoM paboTe obGy4atoLlerocs

3.1. OpraHu3auus 3aHATUM U TpeboBaHUs K y4uebHoM paboTe obyuyarowerocs
OpraHusaums 3aHATUI MO OUCUMMIIMHE HOCUT LMKNMYECKUn xapaktep. 1o Tpem pasgenam npegycmor-
peHa B3aMMOyBsi3aHHas Lenodvka yd4ebHbIx paboT: nekums — camocTosiTenbHasa paboTa obyvatowmxcs (ay-
ONTOpHAas 1 BHeayaUTopHas). Ha 3aHAaTuaX cTyaeHyeckas rpynna nonyyaet 3agaHus U pekoMeHaaunmn.
[na csoeBpemMeHHON nomMowy obyyvalowumMes Npyu U3yvYeHUn AUMCUMNMANHBI Kadheapon OpraHu3ytTcs
WHAVBMAYanbHbIE U FPYNMOBbIE KOHCYNbTALMK, YCTaHaBNMBAETCHA BpeMS nprema BbINONHEHHbIX paborT.
YuntbiBad CTatyc OUCLUMNIMHBI K €€ W3Yy4EeHUI0 MNpeabsBNATCA crnegyllune opraHuM3aunoHHbIe
TpeboBaHus:
- o0bsasatenbHoe nocelleHe o0byyaloLMMCa BCeX BUOOB ayaUTOPHbIX 3aHATUN;
BE[eHMEe KOHCMEKTa B XOA€ NEKUMOHHBIX 3aHATUN;
KayeCTBEHHas caMOCTOATe NbHAs MOArOTOBKA K MPaKTUYECKUM 3aHATUSAM, akTUBHasi paboTa Ha HuX;
aKTMBHas, PUTMWYHAs camocTosTernbHas ayauTopHas u BHeayauTopHasa paboTta obydvarowierocsi B
COOTBETCTBMM C MNaHOM-rpadpmkom, NpeacTaBrneHHbIM B Tabnuue 2.4; CBOEBPEMEHHas caaya npeno-
AaBaTerto OTYETHbIX JOKYMEHTOB MO ayaAUTOPHbBIM U BHEAyOUTOPHBIM Bugam pabor;
[na ycnewHoOro ocBoeHWs AUCUUNNUHBI, obyyarolemycsa npegnaraloTcs y4ebHo-MHPOPMAaLMOHHbIE
WCTOYHMKMN B Buge y4yebHon, ydebHo-meToanyeckon nutepaTypbl N0 BCEM pasgenam.

3.2 YcnoBusa gonycka K 3a4eTy (1,2 cemecTpbl), K 3k3amMeHy (3 cemecTp)

3ayeT M 39K3aMeH BbicTaBnsieTcs obyyarlemMycsi cornacHo «[lonoxeHne O TEKYLLEM KOHTpone
ycneBaeMoCTW, MPOMEXYTOYHOW aTtTecTauum obydvarolwmxcs no nporpaMMam BbiCLIEro 06pasoBaHust
(bakanaBpwar, cneumanuTeT, MarucTpaTypa) u cpeaHero npodeccmoHanesHoro obpasosaHua B ®rb0OY BO
Owmckuin TAY», BbINOMHMBLUEMY B NOSIHOM oGbemMe Bce TpebGoBaHus K y4ebHol paboTe, NpoLleawmnin Bce
BMAObl KOHTPONS C MOMOXWUTENBbHON OLeHKoW. B criyyae He MOMHOrO BbLIMNOMHEHWS YKa3aHHbLIX YCNOBWUIA MO
YBaXXMTENbHOW NPUYMHE, CTYAEHTY MOTYT ObiTb MpeanoxeHbl MHANBUAYaNbHbIE 3a4aHNs MO NPONYyLLEHHOMY
y4yeBGHOMY MaTepuarny.

4. JleKUMOHHbIe 3aHATUSA

nsa n3yvarowmx aucunniimHy YMTaroTca Jekuunm B COOTBETCTBUM C NITaHOM, npeancraBiieHHbIM B Tabnumue 3.

Tabruya 3 - J1eKUMOHHbIN KypcC.

TpyaooemKkocTb No

Ne
pasgeny, yac.
© MpumeHsiemble UHTE-
[ s Tema nekumn. OCHOBHbIE BOMPOCH! TEMbI paKTUBHbIE (POPMbI
9} = OYHasi 3a0y4Has
= Z obyyeHns
) o} dopma dopma
L =
1 2 3 4 5 6
1 cemecTtp
Tema: QnemeHTbl NuHenHon anrebpsbl.
1 1 1. MaTpuubl n AeACTBUS HaJ HAMW. 5
2. Onpegenutenu.
2 3. CncTEeMbl NMMHENHbIX YPaBHEHUN. 2
Tema: QnemeHTbl BEKTOpPHOW anrebpbl
3 1. Bektopbl. OCHOBHbIE NOHATUS. CkanspHoOe npov3se- 2
[JEHVE BEKTOPOB U €ro NpuUnoXeHnst
2 4 2. BektopHOe nponssefeHne BEKTOPOB U ero nNpuso-
Jlekuusa-snsyanmsaumsi
XKEeHus. 5
3. CmelLaHHOe Npou3BeaeHNE BEKTOPOB U €ro npuro-
XKEHMS.
3 Tema: AHanunTnyeckas reomeTpus Ha NIIOCKOCTU
1. MeToa KoopAMHAT Ha NJIOCKOCTMU.
5 2. NpsamMas Ha NNOCKOCTMW. 2
6 3. KpuBble BTOpOro nopsigka. 1 Jlekuusa-susyanumsaums
6 4. NpeobpasoBaHne CUCTEMBI 1
KoopamHaT.
5. MNonspHas cuctema KoopamHar.
Tema: AHanuTu4eckas reoMeTpusi B NpOCTPaHCTBE
7 1. MeToa kKOOpAMHAT NPOCTPAHCTBE. 5

2. lNnockocTb.
4 Jlekums-Busyanmsaums
3. lNpsimas B npocTpaHcTBe.

4. MNMpsAMas 1 NNoCcKoCTb B MPOCTPAHCTBE.

5. MoBepxHOCTW BTOPOro nopsika.

6 Tewma: Npegensl nocnegosaTensHocTel. Npeagensl
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yHKUNA
9 1. MHoxecTBa. [NocnegoBaTtensHoOCTU. PyHKUNK 2
2. MNpegenbl yHKUMI
WTtoro 3a 1 cemecTp: 18
2 cemecTtp
Tema: AnddepeHuymnansHoe ncuncrneHne oyHKUmMm
OOHOW NePEMEHHOMN.
7 1 1. NpownssogHas PyHKLUU. 2
2 2. AndpepeHuman gyHKUMK. 2 Jlekumsa-susyanusaums
3 3. NpunoxeHns Npon3BogHON. 2
Tema: AnddepeHuymnansHoe ncuncrneHne QyHKUmMm
HECKOIbKMX NEPEMEHHbIX.
8 4 1. YacTHble nponsBogHblie PHIM. 2
5 2. QnddpepeHuman OHI. 2
6 3. MNprnoxeHnsa YacTHbIX NPON3BOAHbIX 2
®HIM.
Tema: NHTerpanbHoe ncuncneHve yHKUmMmn ogHom
nepemMeHHown.
9 7,8 | 1. HeonpegenéHHbIn uHTErpan. 3
8 2. OnpegenéHHbIvi HTerpan. 1
~ Jlekums-Bnsyanmsaums
9 3. MNpunoxeHnsa onpeaenéHHoro 2
MHTErpana.
WN1oro 3a 2 cemecTp: 18
3 cemecTp
Tema: UHTerpanbHoe ncumcneHne yHKUNA HeCKomb-
KMX NEPEMEHHbIX.
10 1 1. [1BOWMHOM uHTErpan n ero 2
NPUNOXEHUS.
2. TpONHOWM NHTErpan 1 ero NPUIoXeHUs.
Tema: AndhdepeHumanbHble ypaBHEHUS.
1 2 1. QudbdbepeHumnanbHble ypaBHEHUS
nepBoro nopsigka.
3,4 | 2. AnddepeHumanbHble ypaBHEHNS BTOPOro nopsgka. 4
Tema: Pagbi
12 5 1. Yncnosble psabl. 2 NeKums-BUayanMaaLms
6 2. CteneHHble psabl Y UX NPUMNOXEHWS. 2
Tema: Teopus BEPOATHOCTEMN
13 7 1. OCHOBHbIE NMOHATUS U TEOPEMBI 2
8 2. CnyyariHble BENNYUHbI 2
Tema: MaTemaTnyeckas ctaTucTvka
14 1. CraTncTuyeckne xapakTepucTuku 1 oueHku. Ctatu-
9 CTUYEeCKOe pacnpegeneHvne 2
2. lNMpoBepka CTaTUCTUHECKMX TMNOTE3
WNT1oro 3a 3 cemecTp: 18
O6LwWasn TpyaoeMKOCTb NEKLMOHHOMO Kypca 54 X
Bcero nekuun no gucumnimHe: yac. M3 HUX B MHTEPaKTUBHON hOpME: yac.
- OYHas/04YHO-3a04Has popma obyveHus 54 - OYHasi/04HO-3a04Has chopma obyveHus 12
- 3a04Has chopma obyyeHus - 3a04Hasa popmMa oby4eHus

lNpumeyvaHus:
- MaTepuanbHO-TeXHNYeckoe obecneyeHmne NeKkLUMOHHOro Kypca — cM. Mpunoxerue 6;
- obecneyeHmne NeKUMOHHOrO Kypca y4ebHow, y4ebHO-MeToaNYEeCcKon NUTepaTypon N UHBIMK BUBNNOTEYHO-MHOPMALIMOHHBIMU pe-
cypcamu n cpeactsamu obecneyernus obpasosaTenbHoOro npouecca — cM. MNpunoxerns 1 m 2.

5. ﬂpalcruqecxue 3aHATUA NO gucumniinHe n NnoaroToBkKa K HUM

MpakTyeckme 3aHATUS MO Kypcy NPOBOOSTCS B COOTBETCTBUM C NaHOM, NpeacTaBneHHbIM B Tabnuue 4.

Tabnvua 4 - MpyMepHbI TEMaTUYECKWI NNaH NPaKTUYECKUX 3aHATUIA MO pasgenam y4ebHoM OUCLUNIHBI

N TpyooemkocTb no
pasgeny, yac.
— Tema 3aHaATUA / CBA3b 3a-
OxT| x Wcnonb3yemble MH-
[l MpumepHbIe Bonpockl Ha obcyxaeHne HATUS C
a3 F 2 oYyHas 3a04Haa | TepakTuBHblE hOpPMbI *
g & (Bnsa ceMnHapCKNX 3aHATUI) BAPC
89| & dopma dopma
aZ| o
1 2 3 4 5 6 7
1 cemecTp

1 1 | BxogHow koHTponb | 1] | |

12




MaTpuupbl 1 4eNCTBUA Had HUMMW. 1
BbluncneHve onpeaenvrenein BTOporo n
2 | TpeTbero nopsakos. Anrebpanyeckmue oo- 2
nonHeHus U MyHopel. Teopema Jlannaca.
3, | PelweHune cuctem NMHENHbIX ypaBHEHUI 4
4
MoHaTne BekTOpa. JIMHElHbIE onepaummn Hag
5 | BekTopamm. 2
CkansipHoe Npoun3BefeHVe BEKTOPOB U €ro
NPUNOXEHNS.
2
BekTopHOe npounssefeHne BEKTOPOB 1 ero ocrn,
6 gpmno»(eHmn. 2 V3 CPC
MeLLaHHOe Npou3BedeHne BEKTOPOB N ero
NPUNOXEHNS.
7 | MNpsamasga Ha nocKoCcTw. 2
3 Pa6oTta B ManbIx
8 | KpuBble BTOpoOro nopsiaka. 2
9 | MNnockocTb 2 rpynnax.
4 10 | MNpsamas B npocTpaHcTBe. 2
11 | lMNMpsaMasa 1 NIOCKOCTb B MPOCTPAHCTBE. 2
12- Mpenen dyHKuMM 6 PaboTa B manbIx
6 14 ) rpynnax. Baau-
15 | HenpepbIBHOCTL dhyHKLMM 2 MooGyHqeHwe.
Wtoro 3a 1 cemecTp: 30
2 cemecTp
1 | TexHuka gnddepeHUNpoBaHmUS. 2
Jlorapudpmnyeckoe guddepeHumnpoBaHme.
> lMpounsBoaHble BbICNX Nopsaakos. Mpouns- >
7 BOAHAsA PyHKUMN, 3a0aHHON HESIBHO M Na-
paMeTpuyecku.
AnddpeperHuman dyHKUMK. 2
4 MpunoxeHunsa nponssogHoON: npaswuno Jlonu- 2
Tans.
5 YacTHble Npon3BoOAHbIE MEPBOro nopsaka 2
YHKUNIA, 3aaHHBIX SSBHO M HESBHO.
KacartenbHas nnockoCTb U HOPMarb K No-
8 6 | BepxHocTW. [pagneHT OyHKLMN 1 NpOn3BOa- 2
Has Mo HanpasBneHuHo.
7 YacTHble Npon3BOAHbIE BTOPOro nopsiaka. 2 ocn,
OkcTpeMyM dyHKUMIA OBYX NEPEMEHHbIX.
8 | TabnuiHoe MHTerpupoBaHue. 2 Pa6ota B manbix | Y3 CPC
9 MHTerMpVOBaHMG C NOMOLLbIO 3aMeHbI ne- 2 rpynnax.
pPEMEHHON.
10 | UHTerpmpoBaHue no 4YacTam. 2
11 I/IHTerpmpo%aHv!? yHKUNIA, coaepKaLLmX 2
KBaZApaTHbIN TPEXYNIEH.
9 12 | UHTerpmpoBaHue paumoHanbHbIx Apobe. 2
13 OnpepenénHbin nHiterpan. ®opmyna Heto- 1
TOHa-JlenbHuua.
13 BbluncrneHnvne onpeaenéHHOro uHTerpana c 1 Pa6oTta B manbix
MOMOLLIbIO NOACTAHOBKM U MO YacTAM. rpynnax. Baanmo-
14 HecobcTBeHHbIe nHTerpansl 1-ro n 2-ro po- 2 oby4eHne.
a.
15 | MNpunoxeHns onpegenéHHoro nHTerpana. 2
WToro 3a 2 cemecTp: 30
1, | AndbdepeHumnansHble ypaBHEHUS NepBoro 4
2 nopsigaka.
3 OundpdepeHumansbHble ypaBHEHUS BTOPOro 2
nopsiaka, 4onyckawLme ero NoHWwKeHune.
11 JInHenHble ogHopoaHble AnddepeHumans-
Hble YpaBHEHMS BTOPOro Nopsiika, C nocTo-
4 | AHHBIMK KoadpuruneHtTamu. JInHenHole He- 2
ofiHopoAHble anddepeHumansHble ypaBHe- ocn,
HWUsi BTOPOro nopsiaka, C NOCTOSAHHbIMM KO-
aduLmMeHTamu. y3 CPC
Yuncnosble paabl: OCHOBHbIE NOHATUSA. He-
06X04MMBI NPU3HAK CXOAMMOCTY psiaa.
5 | MNpwusHak Janambepa, paankanbHbIi Npu- 2
12 3Hak Kown. NHTerpanbHbI npusHak Ko,
npeaernbHbIN NPU3HAK CpaBHEHWS.
6 3HakouepepytoLmecs psgpl, npuaHak Jlenb- 2
HMUA. YcroBHasi u abcontoTHasi cxoanMocTu
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psiga.
7 | CrteneHHble psaabl.
8 [punoxeHus cTeneHHbIX psaoB.

PaboTa B manbix
rpynnax

9 | Knaccuyeckoe onpegeneHme BEpOATHOCTU.
OneMeHTbl KOMBMHATopPUKK

10 | OcHOBHblE TEOPEMbI TEOPUM BEPOSATHOCTEN
13 11 | lNoBTOpPHbIE HE3AaBUCUMMbIE UCMbITAHUSA

N Y LY SIS

12 | OuckpeTHas cnyyYyanHasa BenvynHa ocn,
13 | HenpepeblBHas cnyyanHas BenuymHa Y3 CPC
14 | 3akoHbl pacnpegeneHus
15, | AunckpeTHoe u nHTepBarnbHoe CTaTucTuye- Pa6oTa B manbIx
14 16 | ckoe pacnpegenexHue rpynnax
17 | MNpoBepka CTaTUCTUHECKNX TMNoTe3
MTtoro 3a 3 cemecTp:
Bcero npaktnyeckmx 3aHaTuii no gucumnnu- | yac. M3 HMX B MHTEepaKTMBHOM hopme: | yac.
He:
- OYHag/04HO-3a04Has popma obyveHus 94 - 0O4Hasa/04HO-3a04Has popma obyveHus 18
- 3a04Hasa dopma obyyeHus - 3a04Hasa dopma obyyeHus
B Tom uncne B hopmMe CEMMHaAPCKNX 3aHS- -
M
- OYHag/04HO-3a04Hasa popma obyveHus -
- 3a04Has popma obyveHus -

* YcrosHble 0603Ha4YeHUs:

OCI — npegycMoTpeHa obsizaTenibHas caMonoAroToBka k 3aHsATUO; Y3 CPC — Ha 3aHATUMM BblJaeTcsl 3a4aHne Ha KOH-
kpeTHyto BAPC; MNP CPC - 3aHsATMe coaepxaTenbHo GasupyeTca Ha pesynbTaTax BbiNOMHEHNs 06y4YatoLmMMCs KOHKpeT-
Hoin BAPC.

lNpumeyaHus:

- MaTepuanbHoO-TEXHNYeCcKoe obecrnedeHne NPakTUHECKMX 3aHATUIN — cM. [punoxeHue 6;

- obecneyeHne MpaKTUYECKUX 3aHATUIA y4yebHon, y4yebHO-meToouYeckon nuTepaTypon U UHbIMKW BUBNMoTEeYHO-
MHJOPMaLMOHHBIMU pecypcaMu 1 cpefcTBamMmn obecneyeHnst obpasoBaTtensHoro npouecca — cM. Mpunoxexus 1 m 2.

MoaroToBka OByYaOWIMXCHA K MPaKTUYECKUM 3aHATUAM OCYLLECTBSETCA C y4eTOM OOLUen CTPYyKTypbl
y4ebHoro npouecca. Ha npaktmyecknx 3aHATUSX OCYLLECTBASETCSH BXOAHON U TeKyLMn ayauTOPHbBIA KOHTPOSb B
BMAe onpoca, N0 OCHOBHbLIM MOHATUAM OUCLMMNMHBI.

Onsa ocyllectBneHns paboTbl NO NOATOTOBKE K 3aHATMAM, HEOH6XOANMO 03HAaKOMUTBLCA C METOANYECKUMM
yKa3aHvusM1 Mo QUCLMNIYHE, BHUMAaTENbHO O3HAKOMUTLCS C NUTEPaTYpPOn N 3NEKTPOHHBIMU pecypcamu, C peko-
MeHZauUMsiMK MO NoAroToBKe, BOMPOCaMM 45151 CAMOKOHTPOSS.

6. O6LKre meTogMYECKNE PEeKOMEHAAL MU MO U3YYEHUIOo
oTAenbHbIX pa3aenoB AUCLMNIUHDI

MpKn M3y4yeHnn KOHKPETHOrO pasgeria AUCLUMNIMHDBI, N3 YMCIa BbIHECEHHbIX Ha NEKUMOHHbBIE U NPaKTW-
Yyeckue 3aHaTUs, obyYatoLemMycs CrieayeT y4nTbiBaTb U3NOXKEHHbIe HUXe pekomeHdaumn. O6paTtuTe Ha HUX
ocoboe BHUMaHWe npu NoAroToBKe K aTTecTauum.

Pabota no Teme, npexae Bcero, npeanonaraer ee usydeHve no ydebHuky unu nocobuto. Cnegyet
0o0paTuTb BHUMaHUE Ha TO, 4YTO B NOGON Teopun, ectb NMbo HeybeanTenbHble, NMBO Yepecuyp abcTpakT-
Hble, NMMB0 COMHUTENbHbIE MonoxeHus. MNoaToMy Heobxoaumo BbipabaTbiBaTb CAaMOCTOSTENbHbIE CYyXae-
HWs1, JOMOSHSAS UX aprymeHTaumei. [nsa BbipaboTkM CaMOCTOSTENBHOMO CYXAEHUS BaXHbIM ABMSETCA yMe-
HWe paboTaTb C Hay4YHol nuTepaTypoi. MoatoMy paboTa No TeMe KpOMe ee U3y4YeHUst No y4yebHuKy, noco-
Ouio NpegnonaraeTt Takke NOUCK MO TEME Hay4HbIX CTaTeN B Hay4YHbIX XXypHanax.

CamocTosiTenbHasa NOAroToBKa NpeanonaraeT UCNONb3oBaHWe psaa METOO0B.

1. KoHcnekTupoBaHue. KoHcnekTnpoBaHue No3BomsieT BbIAENUTL MMaBHOE B M3y4aeMOM Martepuarne u
Bblpa3nTb CBOE OTHOLLEHME K paccMaTpuBaeMol aBTopoM npobneme.

TexHuKka 3anucet B KOHCMEKTe WHAMBMAYanbHa, HO €CTb PS4 MpaBuil, KOTOPble MOryT MPUHECTU
nonb3y €ro COCTaBUTEMID: HAYMHAs KOHCMEKT, criegyeT 3anucaTb aBTopa U3ydaemoro npousBedeHusi, ero
Ha3BaHWe, UCTOYHUK, F4e OHO ONyGrMKOBaHO, rod nsgaHus. Nopsgok KOHCNEeKTMPOBaHUS:

a) BHMMaTernbHOe YTeHMe TEKCTa;

©) nouck B TEKCTE OTBETOB Ha MOCTaBMNEHHbIE B N3y4aeMOl TeMe BOMPOChI;

B) KpaTkoe, HO YETKOE U MOHATHOE U3NOXKEHNE TEKCTA;

r) BblgeneHne B 3annucu Hambornee 3Ha4YUMbIX MECT;

[) 3anucb Ha NOMAX BO3HUKAIOLLMX BOMPOCOB, NOHATUN, KATEMOPUIA U CBOUX MbICIEN.

2. 3anucu B hopmMe Te3NCOB, NNaHOB, aHHOTaUMA, OPMYNMPOBOK onpeaeneHun. Bce nepeuvncnes-
Hble hOpMbI MOMOralT BbICTPOV OpMEHTaALUKN B NOATOTOBIEHHOM MaTepuare, nogbope apryMeHToB B MOfb-
3y UNN MPOTMB Kakoro- Nnbo yTBEPKAEHUS.

3. CnoBapb NoHATMI 1 KaTeropun. CocTtaBneHve cnosapsi nomoraeTt 6bicTpee ocBavBaTb HOBbIE MO-
HATUS U KaTeropuu, yBepeHHee nmm onepmpoBaTthb. [1ogobHbIN cnoBapb cnegyeTt BECTU YeTko, pa3bopymBo,
4YTOObI YAOOHO ObINO MM MOSb30BaTHLCA.
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Paspen 1.
AnemMeHTbI IMHENHON anredphbl
KpaTkoe cogepxaHue

MoHaTtne matpuupl, Jencteua Hag matpuuamu. Onpepenutenn. Ceonctea onpegenutenen. MuHopsbl n
anrebpaunyeckue gononHeHus. ObpaTtHaa matpuua. PaHr. CuctemMbl «nN» NUHENHbIX YPaBHEHUN C «N» HEU3-
BeCTHbIMU. ®opmynbl Kpamepa. PelleHne cuctem ypaBHeHUn maTpuyHbiM cnocobom. Metoa Maycca. Uc-
cnefoBaHue pelleHns CUCTEM M NUHENHBIX YPaBHEHU C N HEU3BECTHBIMM.

Bonpockl Ans caMOKOHTPONSA No pasaeny:
1. Yro Takoe matpuua?
2. Yto Ha3biBaeTCs onpegenuTenem BTOPOro nopsiaka? YTo Ha3blBaeTcs onpeaenuTenem TpeTbero nopsa-
Ka?
Yrto Takoe anrebpaunyeckoe 4ONONHEHNE N MUHOP 3NeMeHTa MaTpuubl?
YT0 Takoe obpaTHasa matpuua?
®opmynbl Kpamepa.
CyTb meToga Naycca ong peleHns CUCTEM SIMHEVHbIX YPaBHEHMWN.
Mpu KakoM ycnoBum cuctema Tpex NUHENHbIX YPaBHEHUI C TPEMS HEU3BECTHBIMU MMEET eQUHCTBEHHOE
peLueHue?
8. lNpwn kakux ycrioBusix cucTema fnMHeENHbIX ypaBHEHUI He umeeT pelleHna? MmeeT 6ecumcneHHoe MHoxXe-
CTBO PELLEHNN?

Noohkw

Paspen 2. OnemeHTblI BEKTOPHOM anredphbl
Kpatkoe cogepxxaHue

BekTopbl. JluHelrHbIe onepaunm Hag BekTopamu. TeopeMbl O MPOEeKLMN BEKTOpa Ha ocb. KoopanHaThbl
BekTopa. [lencteme Hag BekTopamum B KoopauHatax. CkanspHoe npovsseaeHue OByX BEKTOPOB, €r0 CBOWCT-
Ba. [lnvHa BekTOopa un yron mexay ABYMsi BEKTOpamu B KoopAuHaTHOM popme. Ycrnosue KonmmHeapHOCTU
ABYX BEKTOpOB. MexaHW4YecKMin CMbICT CKanspHOro npoussefeHus. HarnpasBnsiowme KOCUMHYCbl BEKTopa.
BekTopHOe npowusBedeHne OBYX BEKTOPOB, €ro CBOWCTBa W NPUMNOXEHUS K pelueHuo 3agad. CmeluaHHoe
npoun3BefeHNe TPeX BEKTOPOB, €ro reoMeTPUYECKUA CMbICH. Y CINOBUSI KOMIMIaHapHOCTU TPeX BEKTOPOB.

Bonpochk! Ans caMOKOHTPOMs Mo pasaeny:
YTto Takoe BekTOp?
YTo OTHOCUTCA K NNHENHBLIM onepaunsM Haf BeKTopamu.
dopmyrnbl HAXOXAEHWUS KOOPAUHAT BEKTopa U ANWHbI BEKTopa.
YT0 Ha3bIBaeTCs cKansipHbIM NPOM3BEeAEHNEM ABYX BEKTOPOB?
Kakumu ceorictBamy o6ragaeT ckanspHoe nponssedeHne BeKTopoB?
YT0 Ha3bIBaeTCsl BEKTOPHbIM Mpon3BedeHneM ABYX BEKTOPOB?
Kaknmun cBoricTBaMmy obnagaeTt BEKTOPHOE Npon3BeneHne?
UTto Ha3bIBaeTCsa CMeLlaHHbIM NPou3BeaeHUEM TPEX BEKTOPOB?

NGO R~WNE

Paznen 3-4. AHanuTuyeckas reomeTpusi
KpaTkoe cogepxaHue

OO6Lee ypaBHeEHWE NPSAMON U €ro nccnegosaHne. YpasHeHNe NpamMon NMHUN C 3a4aHHbIM YrioBbIM KO-
appurumeHToM. YpaBHeHne nyyka npsaMbiX. YpaBHEHMEe NpsiMOW, NPOXOASLIEen vyepe3 OBe AaHHble TOYKMW.
Yron mexgy ABYyMSA NpsMbIMU, YCIOBME NapannenbHoCTU U NepneHankynapHoCcTh AByX npsaMblx. PaccTtos-
HWe oT ToYkM A0 npsmon. Kpmeble BTOpOro nopsiaka. KaHoHn4eckue ypaBHEHUS OKPYXHOCTW, annunca, na-
pabonbl. KaHoHMYeckoe ypaBHeHus runepbonbl. ObLlee ypaBHEHME KPMBbLIX BTOPOro nopsiaka, npuseaeHue
€ro K KaHOHMYeCcKoMy BUAY. YpaBHEHME MIOCKOCTU, NPOXOoAsLen Yepes AaHHyo Touky. ObLiee ypaBHeHWe
NMOCKOCTU M €ro YacTHble criydaun. Yron mMexay ABYMS MIOCKOCTSIMU. YCMNOBUSI NapannensHoCTN U nepneH-
AVKYNAPHOCTU ABYX nnockocTen. Cnocobbl 3agaHnsa NpsMon B NPOCTPaHCTBE. Yron Mexay ABYMS MPAMbIMU.
Ycnosue napannenbHoCT! U NepneHauKynsapHoCTU. Yron mexay npsMon U NiiocKOCTbio B NPOCTPAHCTBE.
Ycnoswe napannenbHOCTU U NepneHAnKyNnsapHOCTU NPAMON U NAOCKOCTU. [ToBEPXHOCTH BTOPOro nopsiaka.

Bonpockl Ans camoKoHTpoNs no pasgeny:
1. Cnocobbl 3agaHns NPsSIMOM Ha NITOCKOCTMU.
2. B3anmHoe pacnosioxxeHmne NpsiMblX Ha NIIOCKOCTMU.
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. OnpegeneHve OKPY>KHOCTU U ee KaHOHWYECKOe ypaBHEHME.

. OnpegeneHve annunca n ero KAHOHMYECKOE ypaBHEHUE.

. Onpegenexve runepbonbl N ee KAaHOHNYECKOE ypaBHEHME.

. Onpegenexne napaborbl U ee KAHOHNYECKOE YpaBHEHME.

. CnocoObl 3agaHus NpsaMon B MPOCTPaHCTBeE.

. BsaumHoe pacnonoxeHune npsmMeix B MPOCTPaHCTBE.

. Kak aHanuTunyeckn MoXHO 3agaTth NNOCKOCTb?

10. B3anmHoe pacnonoxeHne NnockoCTeEN B MPOCTPaHCTBE.

11. BsaumMHoe pacnonoxxeHue nNpsiMon 1 NOCKOCTU B MPOCTPaAHCTBE

O©oO~NO O W

Paspen 5. KomnnekcHble yncna

KpaTkoe coagepxaHue

KomnnekcHoe uncro. dopma npencrtaBrneHnss KOMMEKCHOro vuicna: anrebpandeckasi, TPUroHOMeTpu-
yeckasi, nokasaTtenbHas. N3obpaxkeHne KOMMMNEKCHoro ymicna. ApudmeTnyeckme OencTBUst Hag KOMMIIEKC-
HbIMK Yucnamu. Popmyna Myaspa.

Bonpochb! 41t caMOKOHTPONs MO pasaeny:

Muumas eanHuua.
Mogyrnb KOMMeKCHOro Y1cna.
ApryMeHT KOMMMEKCHOTO Yncna.
PaBHble koMmnneKkcHble Ynucna.
ConpshkeHHble KOMMNIIEKCHbIE Yncna.
CnoxeHue (BblYMTaHWE) KOMMIEKCHBIX YMCEN.
YMHOX€eHMUE KOMMMNEKCHbIX Yncen.
[leneHne KOMMNNEeKCHbIX Yncen
BosBeneHne B cTteneHb KOMMMEKCHOMo Yncna.
10 M3BneyeHne KopHs.

©COoNOTrWNE

Pasnen 6. BBeaeHue B MaTemaTM4ecKkui aHanus. SnemMeHTbl TeOpUN Npeaenos
KpaTkoe copepxaHue

MHoXecTBO fencTBuTENbHbIX Yncen. PyHkuma. ObnacTtb ee onpegeneHns. Cnocobbl 3agaHnsi. OcHoB-
Hble aneMeHTapHble yHKLMKU, UX CBONCTBA M rpadmkn. CnoxHble n obpatHble dyHkumn. Knacc anemen-
TapHbIX PYHKUUIA. Yucnosble nocnegoBatenbHOCTU U UX npedensl. CBOMCTBA CXOAALWUXCH NocneoBaTenb-
HocTel. Mpepen dyHkuun. BeckoHeYHO Manblie BENUYMHLI U UX CBONCTBA. BeckoHeuHo GonblumMe BENUYUHDI.
CBs3b 6eckoHeYHO SonbLunx 1 6eckoHedHo Marnbix. OCHOBHblE TeopeMbl O nNpedenax yHKUuRA. MNepBbii 1
BTOPOW 3ameuvaTtenbHble npegensl. CpaBHeHNe 6ECKOHEYHO MarnbiX. JKBMBaANeHTHble 6HECKOHEYHO Marible U
MX UCNoSib30BaHWE Mpu BbluUCNEHMM Npegenos. OnpeneneHne HenpepbiBHOCTM yHKUmMK. Knaccudukaums
TOYeK paspbiBa PyHKUMWN. HenpepbiBHOCTbL CyMMbI, NMPOU3BEAEHUA U YacTHOro ABYX PYHKUWMA. Henpepbis-
HOCTb CMOXHOW (pyHKUMWN. HenpepbIBHOCTb aneMeHTapHbIX yHKUuun. CBOWCTBa PyHKUUIA, HENPEPLIBHbIX Ha
OTpe3Ke: OrpaHNYEHHOCTb, CYyLLIECTBOBaHME HanbOomMbLIEro U HaMMEHbLLEro 3HAYEeHUN, CyLLECTBOBAHUE NpPo-
MEXYTOYHbIX 3HAYEHUN.

Bonpochk! Ans caMoOKOHTpONs Mo pasaeny:
Kakune BenuumnHbl HasbIBaeTCSA NOCTOSAHHBIMU? [lepeMeHHbIMN?
CdhopmynupymnTe onpegeneHme yHKUUN.
YT0 Ha3biBaeTcst obnacTblo onpeaeneHms pyHkummn? O6nacTblo uaMeHeHUst yHKLMN?
HasoBuTe cnocobbl 3agaHns pyHKLMOHANBHOW 3aBUCUMOCTMN.
MMepeuncnuTte oCHOBHbIE 3NEMeHTapHble (PYHKL MK
YTto Ha3bIBaeTCsa Npeaenom yHKUMK.
Cdopmynupynte OCHOBHbIE TEOPEMBI O Npeaenax PyHKUMK.
Kakvne BenuumHbl HasbiBatoTCa 6ECKOHEYHO ManbiMn? beckoHeyHo 6onbnmm?
Mepeuncnute cBoncTBa 6€CKOHEYHO MarnbiX N 6€CKOHEYHO OOMbLUNX BENNYMH.
10 HanvwuTte cbopmynbl NepBOro 1 BTOPOro 3aMmevaTtenbHbIX Npeaenos.
11.Kakas yHKUNS Ha3biBaeTCs HenpepbiBHOW B Touke? Ha oTpeske?
12.MpuBeguTe kNaccudukaLmio Todek paspbiBa PYyHKLNUN.

©ONOO~WNE
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Pasagen 7. QuddepeHumnansHoe ncuncneHme yHKLMN OaHOM NepeMeHHON
KpaTkoe cogepxaHue

OnpegeneHne npousBoaHON YHKUMN. [€OMETPUYECKMA N MEXaHUYECKUA CMbICIT MPOU3BOAHOMN.
YpaBHeHusa KacaTenbHOM U HopMmanu K KpuBow. Npon3sogHas NOCTOAHHOMW, CYyMMbI, MPOU3BEAEHNS U YacT-
Horo AByx cpyHkumi. [NpoussogHaa obpaTHon dyHKkumn. Tabnuua npousBoAHbix. OuddepeHumpyemocTb
dyHKuun. CBA3b NOHATUN AudpepeHuUnpyeMOoCTU U HenpepbiBHOCTU. [1pon3BoaHas CROXHOM (OYHKUMN.
OundpbdepeHunan dyHkuun. Ceasb auddepeHymana ¢ npomssBogHon. 'eomeTprnyeckuin cmbicn guddeper-
umana dyHkumn. MpnbnuxkeHHble BblYUCIIEHUA C MOMOLLb0 AnddepeHumnana dyHkumn. [lpon3BoaHbie
dyHKUUK, 3agaHHON napameTpudecku. pomssogHble M auddepeHLmanbl BbICILUMX MOPSAKOB. Teopembl
®depma, Ponns, Narpanxa, Kowwn. PackpbiTne HeonpeaeneHHocTen u npasuno Jlonutans. ®opmyna Tenno-
pa. YcroBusi Bo3pacTaHus 1 yobiBaHMsS yHKUNN. JIoKanbHbIM 3KCTPEMYM pyHKUMKU. Heobxoagumble u gocTta-
TOYHbIE YCMOBWS CyLLIECTBOBaHMSA NoKanbHOro akcTtpemyMa. OTbiCKaHue HanborbLUEro 1 HaMMeHbLUIEro 3Ha-
YEHUN HenpepbIBHOW Ha oTpe3ke yHKUMK. ViccnegoBaHue Ha 3KCTpeMyM OYHKLMU C MOMOLLbIO NPOM3BOa-
HbIX BTOpOro nopsigka. ViccrnepoBaHue rpadvka yHKUMU Ha BbIMYKINOCTb M BOTHYTOCTb. TOYKM nepervba.
AcumnToTbl KpMBbIX. OBLLaa cxema nccrnenoBaHnsa OyHKLUN U NOCTPOeHUs rpadmka PyHKLMNA.

Bonpockl Ans camokoHTpons no pasgeny:
9. UYrto HasbiBaeTCA NPon3BogHON OyHKLUN?
10.KakoB reomeTpuyeckuii CMbicn nponssogHon? Ee cmsmyeckun cmoicn?
11.Hanmwwte npaBuna n popmynbl AnddepeHUnpoBaHNS OCHOBHBLIX 3NEMEHTapPHbIX (PYHKLUNNA.
12.Y70 HasbiBaeTcs anddepeHumnanom yHKUnmn?
13.Tepeuncnnte ceonctea anddepeHumnana yHKLnN,
14 Hanvwwnte dopmyny, MO3BOMSIOWYIO HaxoaAWTb NPUONMKEHHOe 3HadeHwe pyHKUMM nNpyu nmomoLwmn ee
andbdepeHumana.
15.Kak HanT1 Npon3BOAHbIE BbICLLIMX MOPSOKOB.
16.Kakast gyHKUMS HasbiBaeTcs Bo3pacTatolen? Yobisatowen?
17.Kakune ToYKmn Ha3bIBaOTCH KPUTUHECKMMWN TOYKaMU DYHKLUN?
18.Kakas kpvBasi HasblBaeTCs BbIMyknon? BorHyTon?
19.Y70 HasbiBaeTCcHa To4KOW nepermba KpuBomn?

Pasnen 8. AQuddepeHunansHoe ncumcneHme yHKLMU HECKONMbKUX NepeMeHHbIX
KpaTkoe cogepxaHue

MoHATMe dyHKUMM HecKoMbKMX nepemeHHblx. Ob6nactb onpegeneHus. eomeTpuyecKkun Cmbich
dyHKUMK OBYyX nepemeHHbIX. lMpegen dyHkumMK. HenpepbiBHOCTb. OCHOBHblE CBOMCTBA HeMNpPepbIBHbIX
PYHKUMP. YacTHble npupalleHns U YacTHble NpPou3BOAHblE (PYHKUMU. OuddepeHumpyemocTb QYHKLUUN.
lMonHoe npwupallieHve 1 nomnHbin auddepeHuman YHKUUN HECKONbKUX MepeMeHHbIX. ['eomeTpuyeckuin
CMbICI. YacTHble NPOM3BOAHbBIE CMOXHBLIX U HEABHBLIX (DYHKLMA. YpaBHEHUSA KacaTerbHOW NNOCKOCTU U HOP-
Marnu K noBepxHOCTU. YacTHble nponssoaHble 1 anddepeHumarbl BbiCLMX NOPAAKoB. [TpuMeHeHue nonHo-
ro gudcpepeHumana ans npmbnmxkeHHbIX BblumcneHuin. CkangpHoe none. lNponssogHas no HanpaBneHuHo.
pagueHT. Heobxogumble M OOCTATOYHbIE YCMOBUSA CYLLECTBOBAHUSA JTOKanbHOrO 3KCTpemyMa (yHKUUK
ABYX NepeMEHHbIX.

Bonpochkl Ans camokoHTpons no pasgeny:
1. Cdpopmynupynte onpegeneHne yHKUMM ABYX HE3aBUCUMBIX NEPEMEHHbIX.
2. Y10 HasbiBaeTca obnacTblo onpeaerneHns pyHKUMN OBYX HE3aBMCUMbIX NepemMeHHbIx? KakoBo reomeT-
puyeckoe n3obpaxeHve MYHKUUN ABYX NepeMeHHbI?
YT0 Ha3bIBaeTCs YaCTHbIMW NPON3BOAHLIMU MEPBOro NopsAaka pyHKUMN ABYX NEPEMEHHbIX?
YT0 Ha3bIBaeTCs NonHbIM auddepeHumnanom QyHKUMM OBYX nepemeHHbIX? Kak ero Beluncnutb?
Kak HaniTh yacTHble NpoM3BOAHbBIE BTOPOro nopsiaka PyHKUMM ABYX NepeMeHHbIX?
YT0 AiBNAeTCca HEOOXOAMMbBIM YCITOBUEM KCTPEMYMA (PYyHKLMKN ABYX NEPEMEHHbIX?
Cdopmynupynte 4OCTATOYHBIN NMPU3HaK 3KCTpeMyMa PYHKLUMM OBYX MEPEMEHHbIX.

Noohkw

Paspen 9. UHTerpanbHoe ncuncneHne OyHKLMN OQHOM NepeMeHHON
KpaTkoe copepxaHue

MepBoobpasHasa. HeonpegeneHHbin nHTerpan. CBoOWCTBa HeonpeaeneHHoro mHrterpana. Tabnvua
OCHOBHbIX MHTerpanoB. OCHOBHbIE NMPUEMbl MHTENPUPOBaHUS: 3aMeHa NEPEMEHHOM U MHTErpupoBaHue Mo
yacTtam. NHTerpmpoBaHne ApOoOHO-paunoHanbHbiX yHKUMIA. VHTerpupoBaHue BbipaXXeHWU, coaepalimx
TpuroHomeTpuyeckme yHkUun. NHTerpupoBaHme HEKOTOPbLIX MppaLMOHarbHbIX BbipaXeHun. 3agada, npu-
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BOASLLAst K MOHATUIO onpefeneHHoro uHterpana. OnpeaenexHve onpedeneHHoro MHTerpana, kak npegena
MHTerpanbHbiXx cymm. OCHOBHbIE CBOWCTBA onpefeneHHoro nHterpana. ®opmyna HetotoHa-JlenbHuua. 3a-
MeHa nepemMeHHoN B onpeaenieHHoM nHTerpane. VIHTerpupoBaHue no 4yactsiM B onpeaerieHHoOM MHTerpane.
MpunoxeHus onpeaeneHHoro uHTerpana. HecobcTBeHHbIE MHTErpanbl.

Bonpochk! Ans caMOKOHTPOMs Mo pasaeny:
Kakas yHKUMS Ha3biBaeTCst NnepBooOpa3Hon Ansa agaHHOW yHKUUKN?
UTto Ha3bIBaeTCsa HeonpeaeneHHbIM UHTErpanomM oT AaHHOW YHKUMN?
HasoBute cBOMCTBA HEONPEAENEHHOro NHTerpana.
Hanuwwnte TabnuyHble opmynbl HeonpeaeneHHbIX MHTErpanos.
B yem cyLlHOCTL METOA4A NOACTAaHOBKU B HEONPEAENEHHOM nHTerpane?
Hanvnwwute chopmyny MHTErpMpoOBaHUs NO YacTsIM Ans HeonpeaeneHHoro uHTerpana.
YT0 Ha3bIBaeTCs onpefenieHHbIM UHTerpanom?
KakoB reomeTpryeckuin CMbICIn onpeaeneHHoro uHterpana?
HasoBuTe cBoncTBa onpeaeneHHoro nHTerpana.
10 Hanvwwute copmyny HbtoToHa- JlenbHuua.
11.Hanuwwute dopmMyny MHTErPMPOBaHWS NO YacTsaM B ONpeaeneHHOM nHTerparne.

©OoNOGOrWNE

Pazgen 10. KpaTHble U KpUBONUHEWHbIE MHTErpanbl
KpaTkoe cogepxaHue

OcHOBHble NMOHATUA U onpeeneHust. [IBOMHON MHTEerpan B NpsAMOYrofibHbIX koopauHatax. 3ameHa nepe-
MEHHbIX B JBOWMHOM MHTerparne. [ABonHON MHTerpan B NonsipHbIX koopanHaTtax. [JBONHOM UHTErpan B KpUBOSMHER-
HbIX KoopavHaTax. BeiuncneHuve nnowaanen curyp. BelumncneHne o6beMoB Ten. BeluncrieHne nioLLagen nosepx-
HocTen. MpunoxeHns OBOMHOrO MHTErpana K mexaHvke. TporHon nHTerpan. KpMBonmHenHble nHTerpansl NepBo-
ro v BToporo Tuna. Popmyna NprHa ans nnockocTu. MNpuUnoxxeHns KPUBONMHENHBIX HTErParos.

Bonpockl Ans camokoHTpons no pasgeny:
OnpegeneHve 1 ycrnosue CyLLeCcTBOBaHNA ABOMHOMO MHTerpana.
3ameHa nepemMeHHbIX B JBOVIHOM MHTErpare.
MpunoxeHnsa 4BOWHOIO MHTErpana: reoMeTpu4eckme u puamdeckme.
OnpegeneHve 1 BblYUCNEHNE KPUBONMHENHOIO MHTErpana nepeoro poaa.
OnpepeneHve 1 BblYUCNEHNE KPUBONMHENHOIO MHTErpana BToporo poaa.
CB43b MeXay KpUBOMUHENHBLIMU MHTErpanamMu Nepeoro 1 BTOPOro poaa.
®dopmyna MpuHa.
YcnoBust He3aBUCUMOCTU KPUBONMHENHOIO MHTErpana oT NyTu MHTerpypoBaHus.
MpunoXxxeHnsa KPUBONMHENHbBIX UHTErpanoB BTOPOro BMaa.
10 OnpegeneHve 1 BblYUCIIEHWE TPOVHbBIX MHTErPanos.

©COoNo T M~LONE

Pasgen 11. AudbcbepeHumanbHblie ypaBHEHUS
KpaTkoe copepxaHue

OcHoBHble noHATMA KM onpefeneHuda. 3agada Kowu. ®dopmynmnpoBka Teopembl CYLECTBOBaAHUSA U
€[IMHCTBEHHOCTN pelleHnsa 3agadn Kowwn. YpaBHeHUs ¢ pasgensiowmmuca nepemeHHoiMn. OaHOpoaHbIe
anddepeHumnansHble ypaBHEHUS NepBoro nopsiaka. JinHenHole anddepeHumanbHble ypaBHEHUS NepBOro
nopsiaka. AndpdepeHumnansHble ypaBHEHNS BbICLUMX MOPSAKOB, AOMNyCKaloLmMe NOHWKeHWe nopsaka. JlnHen-
Hble auddepeHynansHble ypaBHEHNUS BbICLUMX NOPSAKOB. JIMHENHAs 3aBUCMMOCTb U NIMHENHas He3aBUCK-
MoCTb oyHKUMI. Onpegenutens BpoHckoro. CTpykTypa obLiero peleHuss NMMHENHOro OAHOPOAHOrO ypaBs-
HEeHUS U SIMHEMHOro HEOAHOPOAHOro ypaBHeHUs. PelueHne NMHENHOro ogHOpoAHoro anddepeHumansHoro
YPaBHEHUS C MOCTOAHHLIMU KO3(hduMLuMeHTamun. XapakTtepuctuieckoe ypaBHeHue. OTbiCKaHWe 4acTHOro
peLUeHns NMMHENHOro HEOQHOPOOHOrO YpaBHEHMSI C MOCTOAHHBIMU KO3dhdpmumeHTamm MeTogoM nogbopa no
BMAYy npaBoun YacTu. Bapuaumsi nponsBonbHbIX NOCTOSAHHBLIX (MeToA Jlarpanxa). MNpunoxeHue guddepeH-
LmarnbHbIX ypaBHEHUI B pasnnyHbIX 06nacTax Hayku U TexHukn. NMoHaTue o cuctemax anddepeHumnanbHbIX
ypaBHEHWUIA.

Bonpochk! Ans caMOKOHTPOMs Mo pasaeny:
1. YTto HasbiBaeTcs anddepeHLnansHbIM ypaBHEHUEM?
2. Yto HasbiBaeTcH 0bLLMM pelleHnem auddepeHumansHOro ypaBsHeHns? YactHbiM pelueHme?
3. KakoB reomeTpuyecknin CMbICI YaCTHOrO peLleHns anddepeHLnansHOro ypaBHeH s nepBoro nopsiaka?
4. Kakoe guddepeHumanbHoe ypaBHEHWE MEPBOro nopsigka HasbiBaeTcs JNIMHEWHbIM? YpaBHeHeM bep-
HYNn? Ykaxute cnocob ero peLueHus.
5. Kakoe ypaBHeHWe HasbiBaeTCH NMHenHbIM auddepeHumnaneHbiM ypaBHEHMEM BTOPOro nopsaka?
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6. Kakow Bng umeet obuiee pelleHne ogHOpoaHoro anddepeHumnansHoro ypaBHeEHNs1 BTOPOro nopsigka? B
3aBMCMMOCTU OT AUCKPUMMNHAHTA XapaKTepUCTUYECKOrO ypaBHEHMS.

7. Kak HanTu obuiee pelueHne HeogHopoaHoro anddepeHunansHOro ypaBHEHN BTOPOro nopsigka ¢ no-
CTOSIHHbIMK KO3hbbmLmMeHTamMm?

Paspen 12. Psabl
KpaTkoe copepxaHue

Uucnoson psag. Cymma psga. CeonctBa cxodwmxca psgoB. Heobxogumoe ycnosue CXogumocTy
psaa. MNMpu3Haku cxoguMoCcTW psSgoB C NOMOXUTENBHBIMK YNeHaMKn: MPU3HaKu CpaBHeHUs, NpusHak Janam-
Oepa, pagukanbHbIl U UHTErpanbHbin NpuaHaku Kowwn. ABconoTHast U ycrnoBHasi cxoammoctu. Teopema
JleibHmua. Teopema Abens. Pagnyc u nHtepean cXoAMMOCTW CTENEHHOro psaa. CBOMCTBA CTEMEHHbIX psi-
noB. MNouneHHoe guddepeHUnpoBaHne 1 MHTErPUPOBaHME CTEMEHHbLIX PSAOB. PasnoxeHue yHKUuMn B ps-
Abl Tennopa n MaknopeHa. lNpumeHeHne psagoB K NPUONIVKEHHBIM BbIYNCIEHUSIM.

Bonpockl a4ns camokoHTpons no pasgeny:
YTto Ha3bIBaeTCsa YMCMNOBbLIM PAOOM?
Kakoi uncnoBow psig Ha3bIBaeTCs cxoaawmmea?
Y70 Ha3bIBaeTCs HEOOXOAMMbIM YCNOBUEM CXOAMMOCTM YUCMOBOro psga?
HasoBuTe goctaToyHble NPU3HAKN CXOAMMOCTWN, OCHOBAHHbIE Ha CPaBHEHUN PAOOB.
HasoBuTe npusHak [Janambepa cxogumocTu psgoBs.
B yem coctouT uHTErpaneHbii NpuaHak cxoammocty Kown? Kakne psifbl Ha3biBalOTCA 3HaKoyepenyto-
wmmMmnca?
7. Cdopmynupyite npuaHak JlenbHuua cxoanmocTy 3HakovepeayoLmMXcsl paaoB.
8. Kakue 3HakouyepeayoLmecs psagbl HasblBaTcs abCOMTHO CXO4AWMMUCA? YCIOBHO CXOAALLMMUCS?
9. [avite onpegeneHve cTeneHHoro psiga n obnactu ero cxogmmoctu. Kak HanTu obnactb cxogumocTwu
CcTeneHHoro psga?
10.3anuwunTe pasnoxeHve B CTENEHHOWN PAg OCHOBHbLIX (OYHKLMIA.
11.Y710 HasbiBaeTCcH 06WMM pelleHnem anddepeHunanbHOro ypasHeHna? YactHeim pelleHmne?
12.KakoB reomMeTpu4eckunii CMbICM YaCTHOMO pelueHns anddepeHLmansHOro ypaBHeHUs NepBoro nopsiaka?
13.Kakoe guddpepeHumanbHoe ypaBHeHMe nepBoro nopsiika HasblBaeTcs NMHENHbIM? YpaBHeHnem bep-
HYNnn? YkaxuTe cnocod ero peLueHus.
14.Kakoe ypaBHeHWe Ha3blBaeTCs NMMHENHbIM AuddepeHLmanbHbiM ypaBHEHUEM BTOPOro nopsiaka?
15.Kakow Bug nmeeT obLuee pelueHne 0gHOPOAHOro AnddepeHumnansHoro ypaBHeHUss BToporo nopsgka? B
3aBMCUMOCTM OT JUCKPUMMHAHTA XapaKTepUCTUHECKOro ypaBHEHNS.
16.Kak HanTh obliee pelleHMe HEOOHOPOOHOro AnddepeHUManbsHOro ypaBHEHNs BTOPOro nopsigka ¢ no-
CTOSAHHbIMK KO3 MUMEHTaMN?

ouhrwNE

Pazgen 13. Teopusi BeposiTHOCTEN
KpaTkoe copgepxaHue

MpeameT Teopum BepoATHocTen. CriydyanHble cobbiTus. Anrebpa cobbiTvin. AKCMOMaTMYEeCKoe ornpe-
AeneHne BeposATHOCTU. Knaccuyeckoe onpepeneHne BeposTHOCTU. PopmMynbl KOMOMHATOpukK. MeomeTpu-
yeckne BEPOATHOCTU. YCroBHasi BEPOATHOCTb. [1paBuno yMHOXeHUs BeposTHocTen. dopmyna NonHou Be-
poatHocTu. ®opmyna bareca. Cxema BepHynnu. ®opmyna bBepHynnu. ®opmyna lNMyaccoHa. JlokanbHasa u
uHTerpanbHasa cdopmynel MyaBpa-Jlannaca. NoHsTMe cnyyanHon BenuunHbl. 3akoH pacnpeaeneHus. OyHk-
umsa pacnpefeneHns criydanHon BenvyuHbl. BeposaTHOCTb monagaHusa criydanHoOW BenuUuHbl Ha 3aJaHHbIN
yyacTok. [MnoTHocTb pacnpeneneHus. Ponb U HasHa4YeHMe YUCIOBbLIX XapakTepUCTUK CNyYanHOW BENUYMHDI.
MaTemaTtnyeckoe oxugaHue n ero cBonctea. [ucnepcus cry4anHom BenuynHbl 1 ee cBonCTBa. [AIUCKpPETHbIe
crnyyanHble BenuyMHbl: BHOMManbHoe pacnpegeneHve, reomeTpudeckoe pacnpegerneHue, pacnpegeneHme
lMyaccoHa. HenpepbiBHbIE CydYalHble BENMYUHLI: paBHOMEPHOE pacnpeneneHune, nokasaTenbHoe pacnpe-
JerneHve, HopMmanbHoe pacnpegeneHue. BepoaTHOCTb MonagaHus HOpManbHOW CrydanHOW Benu4YuHbl B
3afaHHbI MHTepBan. CUCTeMbl CriydanHbixX BenuyunH. yHKUMS pacrnpefeneHns u nnoTHOCTb pacnpenerne-
HUSA BEPOSTHOCTEN ABYMEPHOW Cry4yarHOW BenuuuHbl. YCMOBHbIE 3aKOHbI pacnpefeneHus. Yucnosble xa-
PaKTEPUCTMKN CUCTEMbI ABYX CryvanHbIX BenMYuH. KoppensumMoHHbIi MOMEHT, KOA(hMULIMEHT KOppPensLmu.
[BymepHoe HopMmanbHoe pacnpegeneHue. Perpeccus. HepaBeHcTBO YebbiweBa. 3akoH 6onblumx vucen.
Teopema bepHynnu. LleHTpanbHaga npeagensHasa Teopema.

Bonpock! Anst camoKoHTpons no pasgeny:
1. YT0 Ha3bIBaeTcsa cobbiTnem?
2. Kakune cobblTusi Ha3blBalOTCA JOCTOBEPHBIMU, HEBO3MOXHbBIMU, CryYaHbIMU?
3. Kakue cobbiTus HasbiBatOTCA HECOBMECTHBIMU, COBMECTHLIMU?
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4. Cchopmynupynte Krnaccuyeckoe onpepeneHne BEpOATHOCTU COOBbITUSA. YKaXuTe BO3MOXHble rpaHuubl
BEPOSATHOCTW.

5. lpuBeauTe cTratucTudeckoe onpeaeneHne BeposaTHOCTU CobbITUS.

6. Cdopmynupyiite Teopemy CrnoXeHust BEPOSITHOCTEN OJ151 HECOBMECTHbBIX COObITUN.

7. YTo NnoHMmaeTcs nof NOsIHOM rpynnon cobbiTuin?

8. Kakue cobbITusi Ha3bIBAKOTCS NPOTUBOMNOMOXHBIMA?

9. Kakue cobbITvs Ha3bIBaKOTCA HE3aBUCUMbIMU, 3aBUCUMbIMU?

10.Y70 Ha3bIBaeTCSH YCIOBHOW BEPOSATHOCTLIO COBLITUA?

11.CchopMmynupynte TeopeMbl YMHOXEHUS BEPOSTHOCTEN A11S1 HE3aBUCUMbIX Y 3aBUCUMMbIX COBbITUN.
12.MpuBegute hopmyny NOSHON BEPOATHOCTN.

13.Hanvwwute dpopmyny BepHynnu.

14.Y710 Takoe HaUBEPOSITHENLLEE YACIIO HACTYNNEHNS cObbITUSA?

15.CchopmMynupynTe nokasnbHyto Teopemy Jlannaca.

16.Hanuwwnte popmyny Nyaccona.

17.CchopmMynupynTe onpeaeneHne cny4amHonm BENUYMHDI.

18.Kakue cnyyanHble BENMYMHbI HA3bIBAKOTCA ANCKPETHBIMU? HenpepbiBHbIMW?

19.Y710 HasbIBaeTCH 3aKOHOM pacnpeneneHns cny4yanHon BenNnYnHbI?

20.0avite onpegeneHne MaTemMaTMyeCcKoro OXuaaHus, OUCNEPCUM U CpedHero KBaapaTu4ecKoro OTKIOHEe-
HWUS1 QUCKPETHOW CryYyanHon BenuynHbl. [Nepeuncnnte nx cBoncTBa.

21.[aviTe onpegeneHve nHTerpanbHOW PyHKUMKN pacnpegeneHus. [Nepedncnute ee cBONCTBA.
22.410 HasblBaeTCA MateMaTU4eCckuM OXXngaHueM HenpepbiBHOM CryYanHON BENMYMHbLI?

23.Kak onpegensetca gucnepcms HeENPepbLIBHOW CNy4anHOW BENNYUHBI M KaK OHa BbluMcnseTcs?
24.ChopmynupyiTe NpaBuIio TPeEX CUrM.

25.ChopmynupyiTte Teopemy Yebblilwesa.

Paspen 14. MatemaTtnyeckas ctTaTUCTUKA
KpaTkoe copgepxaHue

Buabl pspoB pacnpegeneHus rpaduyeckoe usobpaxeHve psgos pacnpegenexHus. Cratuctudeckue
XapakTepucTukn psaoB pacnpegenerHus. MiHTepBanbHasa oueHKka napameTpoB reHepanbHOW COBOKYMHOCTMU.
[oBepuTtenbHas BepOATHOCTb M JoBepuTenbHbIN MHTepBan. Nogbop TeopeTnyeckoro pacnpegenerus. Oc-
HOBHblE pacnpeaeneHns, cnonb3yemble Npu cratucTnyeckon obpabotke. OueHka NnapamMeTpoB pacnpege-
neHns no manbimM Bblibopkam. CTaTUCTUYECKUIA KpUTEpUiA NpoBepkn runotesbl. OwnbkM nepeoro 1 BTOPOro
pofa. YpoBeHb 3Ha4YMMOCTU CTaTUCTUYECKOrO KpuTepmus. MoLlHOCTL KpuTepus. poBepka runotessl 0 Hop-
ManbHOM pacrnpegeneHum reHepansHon COBOKYNHOCTU. Kputepun cornacus MNMupcoxa.

Bonpockl Ans caMoKOHTPONA No pasaeny:
B yem cyLlHOCTb 3a4aymn No onpeaeneHnio NnapameTpoB reHeparnibHOM COBOKYNMHOCTN?
YT0 Takoe reHeparnbHas 1 BbibopoyHas cpegHsan? Kak oHu BelumncnaoTca?
YT0 Takoe reHepanbHas v BelbopoyHas aucnepcua? Kak oHu BelumncnaoTca?
Kakyto BenvuvHy npyHMMaloT 3a CpeHIoo reHepanbHON COBOKYMHOCTU?
Kakyto BenMunHy npyHMMaloT 3a AMCNEPCUI0 reHepanbHON COBOKYMHOCTN?
Kak BblumcnsieTca cpeaHee KBagpaTudeckoe OTKINOHeHne cpegHen BblGopKn?
YTO NOHMMAIOT NOA AOBEPUTESNBHBIM MHTEPBAIOM Y AOBEPUTENBHOWN BEPOSATHOCTLIO?
CdhopmynupyinTe kputepun cornacus lNupcoxa.
Kakas 3aBMCMMOCTb Ha3blBaeTCsl (PyHKLMOHANbHOW, a kKakasi CTaTUCTUYECKON?
10 HanTte onpeaeneHne koppensiunoHHON 3aBUCMMOCTM.
11.B 4yem COCTOSIT AB€ OCHOBHbIE 3a4a4n Teopun Koppenaumnm?
12.Kakyto KoppernsuMoHHYI0 3aBUCUMOCTb Ha3blBalT NUHENHON?
13.0aviTe onpeaeneHue BelGOPOYHOro koadpduLmeHTa Koppensauum u NepeyncnmTe ero CBOMCTBA.
14.3anuwunTe BbIOOPOYHBIE YpPaBHEHMS MPSAMbIX perpeccui. B yem cyTb MeToAa HaMMeHbLUMX KBaapaToB
Ansi onpegerneHns napaMmeTpoB NNHUK perpeccmumn?

©CoxNoOrwWNE

LUKANA U KPUTEPUN OLLEHUBAHUA
- «3a4YTeHO» BbICTABMNSAETCHA, €eCcrnuM CTYAeHT Ha OCHOBE W3Y4YeHHOro marepuana, cmor
BCECTOPOHHE pacKpblTb TEOPETUYECKoe codepXaHue TeMbl, CNoCoBeH NMPUMEHUTb NOMyYeHHble 3HaHWS
npu peLLeHnn NpakTuYecknx 3anad;

- «He 3a4TEeHO» BbICTaBIISAETCS BO BCEX OCTalbHbIX CyYasX.
7. O6me meTogMUecKne pekoMmeHAaLMu No oPopMIIEHUIO U BbINOJTHEHUIO OTAEeNbHbIX BugoB BAPC
7.1. MeToau4yeckue pekoMeHOaLMm No BbINOSIHEHMIO TUMOBLIX PacyeToB.

- Uenb: SaerI'II/ITb n yFJ'Iy6MTb 3HaHUA, Nony4YeHHble B NpoLecce N3y4eHnda TeopeTn4eckoro matepumana.

20



— Kpumepuu oueHku: BbINnONHEHHbIE TUMOBbLIE pacyeTbl CAATCA Ha NpoBepky npenogasaTento. MNpu 06-
Hapy>XeHUN oWwmnbok paboThl BO3BpaLLAETCa CTyAeHTY Ha ucnpasneHne u gopaboTky. Mpu 6onbwomM konu-
YecTBe MPOMYyCKOB BO3MOXHO cobecefoBaHve No pacyeTam.

Tunosble pacyeTbl AOMKHbI BbIMOMHATLCA CAMOCTOATENbHO. HecamocToAaTenbHO BbINONIHEHHAs pa-
B6oTa He JaeT BO3MOXHOCTW NpenoaaBaTernto-peLeH3eHTy yka3aTb CTYOeHTY Ha HeJocTaTku B ero pabote, B
YCBOEHMM MM y4ebHOro matepuana, B pesynbtaTe 4Yero CTyaeHT He npuobpeTaeT HeOOXOaUMBIX 3HAHWUA Y
MOXeT OKa3aTbCs HEMOATOTOBNEHHLIM K YCTHOMY 3K3aMeEHY U 3a4eTy.

lMpopeLeH3anpoBaHHbIE TUMOBbIE pacyeTbl BMECTE CO BCEMWU MWCNPaBreHWsSMU U AOMOSNIHEHMAMN,
cAenaHHbIMU Mo TpeboBaHMIO peLieH3eHTa, cnegyeT coxpaHsaTb. bes npeabsBneHns npenogasaTento npo-
peLeH3MPOBaHHbIX KOHTPOSbHBLIX paboT CTyAEeHT He JonycKaeTcs K caaye 3ayeta.

Mpw BbINOMHEHUN TUMOBBLIX pac4eTOB HAAO CTPOro NPUAEPXKMBATBLCA YKa3aHHbIX Hwke npaswn. Pa-
60Thbl, BbINONHEHHbIE 6e3 cobnoaeHNa aTUX NpaBur, He 3a4UTbIBAlOTCA M BO3BPALLAIOTCS CTYAEHTY Ans ne-
pepaboTku.

1. TunoBon pac4yeT cnegyeT BbINOMHATL B OTAENbHOW TeTpaan, YepHunammn nboro useta, Kpome
KpacHoro, octaBnss nons AN 3amevaHvnii peLeH3eHTa.

2. Ha obnoxke TeTpagu AOMkHbl OblTb SICHO HanucaHbl hamMunus, Ma N OTYECTBO CTyAeHTa, Ha-
3BaHWe AVCUMNIUHBI, pakynbTeT, rpynna.

3. B paboty gomkHbl ObITb BKMOYEHbI BCE 3afayvu, yKasaHHble B 3ad4aHuun, CTPOro no CBOEMy Bapu-
aHTy. TunoBble pac4yeTbl, coAepxallMe He BCe 3afadv 3ajaHuvs, a Takke cogepXawme 3ajadm He CBOero
BapuaHTa, He 3a4MTbIBalOTCS.

4. PeleHve 3agay Hago pacnonaratb B NMOPsiAKe HOMEPOB, YKa3aHHbIX B 3a4aHWUSX, COXPaHSsa HO-
mMepa 3agay.

5. MNepea pelueHnem kaxagon 3agayv Hago BbinucaTb MOSIHOCTLIO ee ycrnosue. B Tom cnyyae, ecnu
HEeCKOMbKO 3aJay, U3 KOTOPbIX CTyAeHT BblbupaeT 3agadvy CBOero BapvaHTta, UMetoT obLyto (hopMynMpOBKY,
cnegyeT, nepenucbiBas YCroBue 3agaudv, 3ameHWUTb obLime AaHHble KOHKPETHbIMU M3 COOTBETCTBYHOLLErO
Homepa.

6. PeweHve 3agay cnegyet nanaratb NogpobHO 1 akkypaTHO, OB BACHASA 1 MOTUBMPYS BCE AENCTBUSA
Nno XO4y pelleHus n genas Heobxoanmble YepTexu.

7. MNocne nonyyeHus NpopeLeH3npoBaHHON paboTbl, Kak He 3a4TEHHON, TaK U 3a4TEHHOW, CTYAEHT
AOMKEH NCMPaBUTb BCE OTMEYEHHbIE PELLEH3EHTOM OLIMOKM M HeJoYeThl N BbINOMHUTL BCE pPeKoMeHaaLmm
peueH3eHTa.

Ecnu peueH3eHT npeanaraet BHECTU B peLleHNs 3aday Te Ui MHble UCMpaBneHns unu gonosnHe-
HWSA 1 caaTb WX ANS NOBTOPHOW NPOBEPKM, TO 3TO criedyeT cAenaTb B KOPOTKUMA CPOK.

B cnyyae He3auveTa paboTbl M OTCYTCTBUS MPSAMOrO yKasaHUs peLeH3eHTa Ha TOo, YTO CTYOEHT MOXeT orpa-
HUYNUTBCA MpecTaBfieHneM WUCNpaBfieHHbIX pelleHuin oTaernbHbIX 3adadv, Bca pabota gorkHa OblTe BbINOS-
HeHa 3aHOBO.

lMpwn NoBTOPHOM cAave TMMOBOrO pacyeTa AorkHa obs3aTenbHO HaxoAMTbCA NPOpeLIeH3MPOoBaHHas
paboTa u peueHsus Ha Hee. B cBa3n ¢ aTum pekomeHayetca paboTy Hag owmnbkamu genatb B TON e Camou
TeTpaan. BHocuTb ncnpaBneHus B cam TeKCT paboThl Nocne ee peueH3MpoBaHns 3anpeLlaeTcs.

Ecnu TunoBown pacyeT «He 3a4yTeH», cnegyeTt caenatb paboTy Hag ownbkamm B TOW xe caMoun TeT-
paaw, u elle pa3 caaTb TUMOBOW pacyeT PELLEeH3EHTY.

Pasgensl ancumnnuHbl, OCBOEHWE KOTOPbIX 0ByYaloLmMmMmcs co- KomneTteHunu, dopmmpoBsa-
NPOBOXAaeTCs UMW 3aBepLUaeTCs BbINONHEHNEM TUMOBOro pac- HMe/pa3BUTNE KOTOPbLIX 0becneynBaeT-
yeTa CH B XO[i€ BbIMOMHEHUS
Ne [MpumepHLIN NnepeyeHb TeM TUMOBOro pacyeTta
1 OnemMeHTbI NIMHeNHOM anrebpbl: BeiuncrneHue onpe- OrllK-1

JenvTenewn BbICLLUMX NopsgkoB. PelleHne cuctem n nu-
HelHbIX YpaBHEHUI C N HEUM3BECTHBIMW MeTodoM [rayc-
ca, MeTooM obpaTHon maTpuupl; no opmynam Kpa-
Mepa. MiccnenoBaHne cuctem m JfIMHENHbIX ypaBHEHUN
C N HEM3BECTHbIMU

2 OnemeHTbI BeKTOpHOM anrebpbl: OCHOBHbIE NMOHATUS. OrK-1
CkansipHoe, BEKTOPHOE, CMeLLIaHHOe Npov3BeaeHne
BEKTOPOB. BeKkTOpHOE NPOCTPaHCTBO

3-4 | AHanuTtu4yeckasa reomeTpus: [Npsamas NUHUA Ha NNoc- OrK-1
kKocTtu. KpmBble BTOporo nopsaka. [nockocTs u npamas
B NPOCTpPaHCTBE

6 BBegeHue B maTtemaTuyeckmm aHanus: BelumncneHune OrikK-1
npeaenoB. HenpepbIBHOCTb yHKLNN
7 OvddepeHumnanbHoe ncumcneHme pyHKLUMN ogHOMN OrK-1

nepemMeHHom: [IndpdepeHumpoBaHme dyHkuun. MNMpu-
noXeHue NPou3BOAHOM K HaxoxaeHuo npeaenos. MNpu-
noXeHve NPou3BOAHOMN K UCCNeAO0BaHUI0 OYHKLNN U
NOCTPOEHUIO ee rpaduka
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8 DYHKLUM HECKOSIbKMX NepeMeHHbIX: YacTHble npons- OrK-1
BOAHbIE PYHKLMN HECKONBbKUX NEPEMEHHBIX. DKCTPEMYM
PYHKLMN HECKOMBKNX NepeMeHHbIX. HanbornbLuee u
HanMeHbLlee 3HayYeHne PYHKLUN HECKONBbKUX NepemMeH-
HbIX B 3aMKHYTOWN obriactu

9 UHTerpanbHoe ucuncneHme pyHKUMn ogHom nepe- OrK-1
MeHHoM: HeonpeaeneHHbln nHterpan. OCHOBHbIE Me-
TOoAbl UHTErpmpoBaHus. OnpegeneHHbi nHterpan. Oc-
HOBHble MeTOoAbl MHTEerpupoBaHus. MNpunoxeHue onpe-
OeneHHOro nHTerpana K Bbl4MCMEeHMWIO nroLlaaen nno-
ckux uryp n o6bemoB Ten BpalleHus. HecobcTBeHHbIE
WHTerpansl

11 OundcpepeHumnanbHblie ypaBHeHUs: OuddepeHumans- OrK-1
Hble ypaBHeHus nepBoro nopsagka. QudpdepeHunans-
Hble ypaBHEHMS BTOPOro nopsgka

12 Psagbl: Yncnosble psagbl. CTeneHHble pagpl OrK-1

13 Teopus BepOATHOCTEN: UCNbITAHUSA U COOLITUS, CNy- OrlK-1
YaviHble ABMNEeHUs, cry4yalHble BENTUYMHBI

14 MaTtemaTtuyeckasa ctatuctuka: obpaboTka cratuctunye- OrK-1

CKUX OaHHbIX, NPpOBEpPKa r’mnoTes

7.1.1 WWKAINA U KPUTEPUN OLLEHUBAHUA

- «3a4YTEHO» BbICTABMNSAETCA 3a NPaBWSIbHOE BbIMOSIHEHWE B MOSTHOM 0GbeMe BCex 3aaHuil TUMOBO-
ro pac4yeTta Cc pasBepHyTbIM OMMCAHMEM 3TaroB PELLEeHNs KaXKaon 3aaayun;

- «He 3a4TeHO» BbICTaBMSAETCS, ECMN CTYAEHT HAa OCHOBE CaMOCTOATENbHO U3y4eHHOro MaTepuana,
He CMOT pacKpbITb TEOPETUYECKOe CoaepKaHne TeMbI, He CNocoBeH NPUMEHUTb NOMYyYeHHbIe 3HaHKA Npu
peLLeHnn NpakTUYecKnx 3agau.

7.2. PexomeHaaLuMm no CaMOCTOATENTIbHOMY U3Y4YEHUI0 TeEM

BONPOCHI
ANs CaMOCTOATENbHOro N3y4YyeHus TeM pasgena
«AHanuTuyeckas reomeTpusa»

1) MeToa koopauHaT Ha NIOCKOCTM.
2) NonspHas cucTema koopauHat
3) NoBepxHOCTK BTOPOro nopsiaka

BOMPOCHI
OISl CaMOCTOSATeNIbHOIO U3y4eHus TeM pasgena
«KomMmnnekcHble yucna»

1) MpegcTaBneHne KOMMMEKCHbIX Yncen. ObnacT Ha KOMMNIIEKCHOW MITOCKOCTMU.
2) Onepaunn Hag KOMMITEKCHBbIMU YMCnamu.

BOMPOCHI
ANSA CaMOCTOATENbHOIro U3y4eHUs TeM pasgena
«AudpcbepeHumanbHoe ncuncrneHue pyHKLUM OHOM NepeMeHHON»

1) MponsBoadHbIe BbICLLUNX NOPSAKOB.

BOMPOCHI
ANA CaMOCTOATENIbHOro U3y4eHUs TemM pasgena
«OundpcpepeHumansHoe ncumcneHne PyHKLUM HECKONMbKUX NepeMeHHbIX»

1) F'pagueHT. SkcTpemym OHI1. YcnoBHbIi akcTpemym OHI.

BOMNPOCHI
ANl CaMOCTOATENbLHOroO M3yYeHus TeM pasgena
«KpuBonuHeiHble N KpaTHble MHTErpanbi»

1) TporHOM UHTEerpan un ero NPUNOXeHNs.
2) KpnBOnMHENHbIN MHTErpan 2-ro poga v ero npuroXeHus.
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BOMNPOCHI
ANl CaMOCTOATENbLHOroO M3y4eHus TeM pasgena
«AnddpepeHumnanbHble ypaBHEHUA»

1) OudbcpepeHumanbHblie ypaBHEHUS BbICLLMX MOPSAKOB.

BONPOCHI
AnNsi CaMOCTOATENbHOro N3y4YyeHus TeM pasgena
«Yucnosble 1 cTeneHHble pAabI»

1) MpunoxeHne cTENEHHbIX PSA0B K NPUOIVKEHHBIM BbIMUCIEHUSIM.

BOMNPOCHI
ANSA CaMOCTOATENbHOIoO U3y4YeHUs TeM pasgena
«Teopusi BeposATHOCTEN»

1) 3akoH 6onbLimx yncen
BONPOChLI

OISl CaMOCTOSATENIbHOIO U3y4eHus TemM pasgena
«MartemaTuyeckasi ctraTucTmka»

1) KoppensauMoHHbIi aHanms

O6wWmMin anNropuTM CamMOCTOATENbHOIO U3YYEeHUSA TEMbI

1) O3HAKOMMUTLCS C PEKOMEHA0BaHHOW Yy4eBHON NUTEpPaTypOoi U 3NEKTPOHHBIMU pecypcami rno Teme (opu-
EHTMPYSICb Ha BOMPOCHI 41 CAMOKOHTpOnNS).

2) Ha atoui ocHOBe COCTaBUTb PA3BEPHYTLIV NIaH U3NOXEHNS TeMbI

3) BbibpaTb hopMy OTHETHOCTU KOHCMNEKTOB(MMAH — KOHCMNEKT, TEKCTYarlbHbIN KOHCNEKT, CBOGOAHBIN KOH-
CMEKT, KOHCMEKT — CXema)

2) OdhopMnUTb OTHETHLIN MaTepuan B YCTaHOBIEHHOW (bopMe B COOTBETCTBMU METOAMYECKMMU PEKOMEH-
Jaumsamu

3) MNpoBecT! CaMOKOHTPOSIb OCBOEHUS TeMbl MO BONPOCaM, Bbl4aHHLIM NpenogaBaTenem

4) npeﬁI,OCTaBI/ITb OTYETHbLIN MaTtepuan npenogasartersio nNo corriacosaHuio C Beayuwnm npenogasarerniem

5) MogrotoBUTbLCA K npegyCcMoTpeHHOMY KOHTPOJIbHO-OLEHOYHOMY MepPONnpUATUIO No pedyrbTtatamMm CaMo-
CTOATEJIbHOIO U3Yy4YEHUA TEMbI

6) MpuHATL y4acTue B yKkazaHHOM MepOonpuaTMKN, NporTK pyGexHoe TecTMpoBaHWe No pasdeny Ha ayau-
TOPHOM 3aHSATWM 1 3aKMHYUTENBHOE TECTUPOBAHNE B YCTAHOBMEHHOE AN BHeayaMTOpHOW paboThl BpeMst

7.2.1 WWKAJA U KPUTEPUUN OLLEHUBAHUA
CaMOCTOATENbHOro U3y4eHUsi TeMbl

- «3a4TeHO» BLICTABMAETCS, €CM 0By4aloLMACA HA OCHOBE CaMOCTOSITENBHO M3Y4YeHHOro MaTe-
pvana, CMOr BCECTOPOHHE PacKpbITb TeopeTUYeckoe coaepxaHme Tembl, CnocoGeH NPUMEHUTL MOSyYeHHbIe

3HaHWUA NMpn peleHnn NpakTn4ecknx 3aaav,

- «KHe 3a4YTeHO» BbICTaBIIAETCA, eClln o6yqalou.u/||7|c;| Ha OCHOBE CaMOCTOATESIbHO U3YYEHHOro mMa-
Tepuana, He CMOrI pacKpbiTb TEOpPETUYECKOE coaepXaHne TeMbl, He cnocobeH NMPUMEHNTb NOoJly4eHHble 3Ha-

HWS MPU peLleHnn NPaKTUYEeCKnX 3agau.
8. BXxogHOW KOHTPOSb U TEKYLIMIA (BHYTPUCEMECTPOBbIN) KOHTPONb Xoaa
M pe3ynbTaToB y4eO6HON paboThbl

8.1 MNpumepHbIe 3agaHNA ANA BXOAHOIO KOHTpOnA
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1. YnpocTuTb BblpaxeHue



6x+43-3x-2x>-1=0

N

. PewunTb ypaBHEHME

1

3. PewwunTb HepaBeHCTBO 2

Pelwmntb ypaBHeHue 2sin? x —3sinx +1= 0
8 —32x?

_— >

log, , €x+1>log, ,v13 +log ¢, ;2 X

&

0

5. PelmnTb HepaBeHCTBO x—10

LUKAINA U KPUTEPUMN OLUIEHNBAHUA
OTBETOB Ha BONPOCHLI BXOAHOr0 KOHTPOSSA

- OLIeHKa «OTMNMYHO» BbICTaBnseTca obyyatoemycs, ecnu nonydeHo 6onee 81% npaBunbHbIX OTBETOB.
- OLlEHKa «XOpOoLLO» - nony4yeHo oT 71 no 80% npaBunbHbIX OTBETOB.

- OL|EHKa «YOOBIIETBOPUTENBHOY - NonyyYeHo oT 61 4o 70% npaBunbHbIX OTBETOB.

- OLIEHKa «HeyOoBMEeTBOPUTENBHO» - MNOSy4eHo MeHee 61% npaBubHbIX OTBETOB.

8.2. TeKyLuMi KOHTPOJIb yCNeBaeMocCTun

B TeyeHune 1-3 cemecTpa, NPOBOANTCS TEKYLLMA KOHTPOSb YCNIeBaeMOCTM MO QUCLUMMMHE, K KOTOPOMY
CTYAEHT AOIMKeH ObiTb MOAroTOBMEH. TeKyLMN KOHTPONb NPOBOANTCS B BUAE KOHTPOSIbHbLIX, CAMOCTOATENb-
HbIX paborT.

B TeyeHue 1-3 cemecTtpa npoBoauTCs OBLLEYHMBEPCUTETCKMI KOHTPOMb TEKyLlen ycneBaemoCTu B
pamMkax KOHTPOSbHbIX Hegenb No AUCLUMNINHE.

OTcyTCcTBME NPONYCKOB ayAUTOPHbIX 3aHATUI, akTuBHasa paboTa Ha NpaKkTUYECKNX 3aHATMAX, obLLee BbInos-
HeHue rpadmka y4ebHol paboTbl ABNAIOTCA OCHOBaHWEM Afsi NOSyYeHNst MONIOXKUTENBbHON OLEHKWN NO TEKY-
LLleMy KOHTPOIto

B kayecTBe TeKyLlero KOHTPOnsA MOXeT ObiTb MCMONBb30BaH TECTOBbLIA KOHTPOSb. T€CT COCTOMT U3 He-
60NbLIOrO KONMMYecTBa 3f1eMeHTapHbIX BOMPOCOB MO OCHOBHbLIM pasfgenam AUCUMNIAWHBL HenpaBuibHble
pelueHns pa3bupatoTcsa Ha crneayloleM 3aHATUK; YacToTa TECTUPOBaHNA onpeaensaeTcs npenogasaTenem.

BOMPOCHI n 3A0AYH
AN caMonoAroToBKU K CEeMUHAPCKUM 3aHATUAM

Cemectp 1.

Bonpochk! 4ns camoKoHTpons:
1 YTto Takoe maTpuua?
2 YT0 HasbiBaeTcs onpegenvtenem BTOpPoro nopsaka? YUto HasbiBaeTca onpegenutenemM TpeTbero
nopsigka?
3 YT0 Takoe anrebpanyeckoe AONOMTHEHNE Y MUHOP 3NieMeHTa MaTpuLbl?
4 Yto Takoe obpaTHasa matpuua?
5 ®opmynbl Kpamepa.
6 CyTb MeToga Maycca gnis peleHuns CUCTEM NIMHENHbIX YPaBHEHUN.
7 Mpn KakoM yCrnoBuKM CUCTEMA TPEX JNIMHENHBLIX YPAaBHEHUN C TPEMS HEU3BECTHBIMU UMEET eaunH-

CTBEHHOE pelueHue?

8 Mpu Kaknx ycnoBusX cuctema JIMHENHbIX YpaBHEHUA He nMmeeT pewweHns? MimeeTt 6ecuncneHHoe
MHOXECTBO peLleHnn?
9 YTto Takoe BekTOp?

10 Y70 OTHOCUTCSH K NIMHENHBIM OMNepauusaM Haz BEKTOPaMMU.

11 ®Popmynbl HAXOXOEHWUSI KOOPOUHAT BEKTOPA U ANMHbI BEKTOPA.
12 Y70 HasbiBaeTCs cKansipHbIM NPOM3BEAEHNEM OBYX BEKTOPOB?
13 Kakvmun ceorictBaMmu obnagaeT ckansipHoe Npov3BedeHne BEKTOPOB?
14 Y70 Ha3bIBaeTCs BEKTOPHbIM MPON3BeAEHMEM OBYX BEKTOPOB?
15 Kaknmun cBovicTBaMy obnagaeTt BEKTOPHOE NpounsBeeHne?

16 Y70 Ha3bIBaeTCs CMeLUaHHbIM NPOU3BEAEHNEM TPEX BEKTOPOB?
17 Cnocobbl 3agaHus NpsAMOK Ha NITOCKOCTM.

18 B3aumMHoe pacnonoxeHne npsaMbIX Ha MNAOCKOCTU.

19  OnpegeneHue OKPYXHOCTU U ee KaHOHUYECKOE YpaBHEHME.

20  OnpepeneHue annunca 1 ero KAHOHMYECKOe ypaBHEHME.
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21  OnpepgeneHue rmnepborbl U ee KAHOHNYECKOE YPaBHEHNE.

22  OnpepeneHue napaborbl U ee KAHOHNYECKOE YpaBHEHNE.

23  Cnocobbl 3agaHus NpsiMoOl B MPOCTPaHCTBE.

24 BsauMHoe pacnonoxeHue npsiMbiX B MPOCTPaHCTBE.

25  Kak aHanuTnyeckn MOXHO 3afaTb NIOCKOCTb?

26 B3anmHoe pacnonoxeHue NnocKocTen B NPOCTPaHCTBE.

27 B3anmHoe pacnonoxeHne NpsAMon 1 NNOCKOCTU B NPOCTPAHCTBE

CewmecTp 2.

Bonpochk! Ans caMOKOHTpONs:
Kakve Benun4mHbl Ha3biBaeTCs NOCTOAHHBIMU? [lepeMeHHbIMU?
Cdopmynupyiite onpegeneHne yHKUUN.
YTo Ha3biBaeTcs obnacTbto onpeneneHust pyHkumm? ObnacTtblo UsMeHeHUs pyHKUMN?
HasoBuTe cnocobbl 3agaHnst PyHKLNOHANbHON 3aBUCUMOCTW.
lMepeuncnmTe OCHOBHbIE 3NeMeHTapHble PyHKUUN
UTo Ha3biBaeTcHa npeaenom yHKLmMM.
Cdhopmynupyiite oCHOBHbIE TEOPEMbI O Npeaenax QyHKLMK.
Kakne BenuunHbl Ha3biBalOTCA GECKOHEYHO ManbiMU? BeckoHe4yHo GonbwmmMmn?
Mepeuncnure cBoncTBa 6€CKOHEYHO ManbiX 1 6ECKOHEYHO BOMbLUNX BEMNYUH.
Hanunwute hopmynbl NepBOro 1 BTOPOro 3amevaTerbHbIX Npeaenos.
Kakas yHKuMA HasbiBaeTCs HenpepbiBHOW B ToYke? Ha oTpeske?
MpuBeguTe kNaccMukaumio ToYeK paspbiBa PYHKLNN.
UTo Ha3blBaeTCs NpOM3BOAHON PYHKUMN?
KakoB reomeTpuyeckuii cMbicn npomssogHon? Ee domsmdecknii cmbicn?
HanunwwuTte npasuna n popmynbl o depeHLUNPOBaHNA OCHOBHbIX 35IEMEHTaPHbIX QYHKLMNA.
16 Yro HasbiBaeTcs auddpepeHumanoMm yHKUnMn?
17 Mepeuncnute ceoncTBa guddepeHumana dyHKLMN.
18 Hanuwwute opmyny, NO3BOMASIOLLYI0 HAXOAWUTb NPUBNMKEHHOE 3HaYeHe DYHKUMM NpU NOMOLLM ee
anddepeHunana.
19 Kak HavTi NpoM3BOAHbIE BbICLUMX MOPSAKOB.
20 Kakasa dhyHKUMSI Ha3bIBaeTCs Bo3pacrarowen? Yobisarowwen?
21 Kakve TOYKM Ha3blBAKTCA KPUTUYECKMMM TOUKaMM OYHKLMN?
22 Kakas kpvBas HasblBaeTCs BbINyknon? BorHyton?
23 Y10 HasbiBaeTcs TOYKON nepermba KpnBomn?
24  Kakas pyHKUMst Ha3blBaeTCA nepBoobpasHon ans gaHHOW dyHKLUN?
25 UTto HasbiBaeTcs HeonpeaeneHHbIM MHTerpanom oT JaHHOW PYHKLMKN?
26 HasoBuTe CBONCTBa HeornpeaeneHHoro nHTerparna.
27 Hanuwwute TabnuyHble opMynbl HeonpeaeneHHbIX UHTErpanos.
28 B uyeMm cywHOCTb MeToA4a NOACTaHOBKM B HEONPeAEeNneHHOM nHTerpane?
29 Hanuwwute dopmyny MHTErpupoBaHus No YacTaM Ans HeonpeaeneHHoro nHTerpana.
30 UYt0 HasbiBaeTCs onpeaeneHHbIM UHTerpanom?
31 KakoB reomMeTpuyecKkuii CMbICN ONpeaeneHHoro nHrerpana?
32 HasosuTte cBoKicTBa onpeaeneHHoro nHTerpana.
33 Hanuwwute dopmyny HetoToHa- JlenbHuua.
34 Hanuwwnte dopmMyny UHTErpMpPOBaHUS NO YaCcTsIM B onpefeneHHOM uHTerparne.
35 YT0 HasbiBaeTca anddepeHumnansHbIM ypaBHEHNEM?
36 Yt0 HasbiBaeTcs 06LWMM pelleHneM andgepeHUnanbHOro ypaBHeHna? YacTHbIM pelueHmne?
37 KakoB reomMeTpuyeckuin CMbICN YaCcTHOro pelueHus anddepeHunansHOro ypaBHeH1s nepsBoro no-
pagka?
38 Kakoe guddepeHumanbHoe ypaBHEHWe MepBOro nopsiaka HasbiBaeTCs NUHEWHbIM? YpaBHeHVeM
BepHynnun? YkaxuTte cnocob ero peLueHus.
39 Kakoe ypaBHeHMe Ha3blBaeTCA NMMHENHbIM AnddepeHumanbHbiM ypaBHEHNEM BTOPOro nopsiaka?
40 Kakown Bua umeet obuiee pelleHve ogHOpoAHoro anddepeHumnansHOro ypaBsHeHUS BTOPOro nopsa-
ka? B 3aBMCUMOCTM OT OUCKPMMMHAHTA XapakTePUCTUYECKOrO ypaBHEHUS.
41 Kak HanTh ofLiee pelleHMe HeoQHOPOOHOro AnddepeHunanbHOro ypaBHEHUA BTOPOro nopsaka ¢
NOCTOSIHHLIMU KO3hULMeHTaMn?

P OOO~NOUOITAWNPE

el e e
ODhwWNRO

CewmecTp 3.
Bonpockl Anst camoKoHTpons:

1 Y10 HasbiBaeTcs cobbITEM?

2  Kakue cobblTUS Ha3bIBAKOTCS 4OCTOBEPHBIMU, HEBO3MOXHBLIMU, CITy4alHbIMN?
3 Kakue cobbiTusi Ha3blBalOTCH HECOBMECTHBLIMM, COBMECTHBIMU?
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4  CdpopmynupyinTe Knaccmyeckoe onpegerieHne BeposaTHOCTM COBbITUA. YKaxuTe BO3MOXHbIE rpaHu-
Lbl BEPOSATHOCTM.

5 TlpuBeguTte ctatncTuyeckoe onpegeneHme BepPOSiTHOCTU COObITUS.

6 Cdopmynupynte TeopemMy CrOXXeHUS BEPOSATHOCTEN AN HECOBMECTHBLIX COBbITUIA.

7  YtOo noHumaeTcsa noA NOSIHOW rpynmnon cobbITUA?

8  Kakne cobbiTns Ha3blBalOTCA NPOTMBOMOMOXHLIMU?

9  Kakue cobblTns Ha3bIBaOTCS HE3aBUCUMbIMMW, 3aBUCUMbBIMAN?

10 Yro Ha3bIBaeTCs YCNOBHOWN BEPOATHOCTbIO COOLITUA?

11 CdopmynupyinTe TEOPEMbI YMHOXEHUSA BEPOATHOCTEN AN HE3ABUCUMbIX U 3aBUCUMbIX COObITUN.
12 TpuBeanTte opmyny NOMHOV BEPOATHOCTML.

13 Hanuwwute copmyny BepHynnw.

14 Y10 Takoe HaMBepPOATHENLLEE YNCITO HACTYMNEHNst coObITUA?

15 CdopmynupyiTe nokanbHyto Teopemy Jlannaca.

16 Hanumwwute cbopmyny lNyaccoHa.

17 Cdopmynupyinte onpegerneHne criy4anHom BENUYUNHBI.

18 Kakue cnyqariHble BENMYMHBI Ha3bIBalOTCS OUCKPETHBIMKU? HenpepbiBHbIMN?

19 Yo HasblBaeTCA 3aKOHOM pacnpefeneHns criyYanHon BenMYmHbI?

20 [Jante onpegeneHne maTteMaTU4eCKoro OXxmgaHus, AMCnepcun U CpeaHero KBagpaTnyeckoro OTKmo-
HEHWs ONCKPETHON Cry4anHOW Benu4mHbI. [epevncnmte nx cBOMCTBA.

21 [ante onpepeneHvne nHTerpansHon yHKUMK pacnpegenexus. Nepeyncnure ee CBOWCTBA.
22 Y10 HasbiBaeTCs MaTeMaTUYECKUM OXMAAHUEM HEMNPEPbLIBHOW CIy4anHOW BENUYUHBI?

23 Kak onpegensieTcs avcnepcust HenpepbiBHOM CyYanHON BENMYMHBI U Kak OHa BblunucnseTca?
24  CdopmynmpynTe NpaBumio Tpex CUrm.

25 Cdopmynupynte Teopemy YebbileBa.

26 B 4yeM cywHOCTb 3a4aum No onpegenexHnto NnapameTpoB reHepanbHOW COBOKYNMHOCTW?

27 Y10 Takoe reHepanbHas v BbibopoyHas cpeaHsa? Kak oHu BelumcnsoTca?

28 Y10 Takoe reHepanbHas v BbibopoyHas gucnepcua? Kak oHu BelumcnsitoTca?

29 Kakyio BENNUYUHY MPUHUMALOT 3a CPEAHIO reHepanbHOM COBOKYMHOCTU?

30 Kakyto BEnUYMHY NpMHUMaloT 3a ANCIEPCUIO FeHeparnbHOW COBOKYNMHOCTU?

31 Kak BbluMcnisieTcs cpegHee KBagpaTuyeckoe OTKIOHEHUe cpeaHen BbIOopkn?

32 Yto noHumaroT nog AoBepUTENbHLIM MHTEPBAIOM U AOBEPUTENBHON BEPOSTHOCTLIO?

33 CdpopmynupynTe kputepun cornacums lNupcoHa.

8.2.1 lUkana n KpuTepun oLeHNBaHNA
CamMonoAroToBKU NO TEMaM CEMUHAPCKUX 3aHATUN

- OueHKa «3a4YmeHO» BbICTaBNAETCA, ecClun O6y'~IaIOLLl,I/Il7ICF| Ha OCHOBE CaMOCTOATESIbHOro
M3y4eHHOro marepuana, CMOor BCEeCTOPOHHE pacCKpbiTb TeOopeTu4yecCcKoe coaepXaHune TeMbl. Bnageet
MeToAnKaMun Npu peLlleHnn npakTn4eckmnx 3aga-.

- OLUEeHKa «He 3a4meHO» BbICTaBNAETCA, €Clln o6yL|arou.|,vu7|c;| HeaKKypaTHO Od)OpMI/IJ'I OTYETHbIN
maTtepuan B Buae pecbepaTa Ha OCHOBE CaMOCTOATEeSIbHOIo n3y4eHHoro martepuana, He cMor BCeCTopoHHe
pPacKpbITb TEOPETUHECKOE coaepXaHne TeMbI. 3anyD,H$|eTCF| pewaTtb NpakTn4eckne 3agadn.

9. MpomexyTo4yHasa (cemecTpoBas) aTTecTauuma No Kypcy

6.1 HopmaTuBHas 6a3a npoBeneHusA
NPOMEXYTOYHOM aTTecTaumm oby4aroLmnXcs No pe3ynbTaTaMm U3y4yeHUs QUCLMINIIUHbI.

1) penctBytollee «onoxeHne o TeKyLLEM KOHTPONE YCNeBaeMOoCTH, NMPOMEXYTOYHON aTTecTaummn obydato-
LMXCst MO nNporpammam BbicLlero obpasoBaHusa (bakanaspuart, cneuuanqTeT, MarucTpatypa) U cpedHero
npodeccuoHansHoro obpasosanns B PrbOY BO Omckui TAY»

6.2. OCHOBHbIe XapaKTepUCTUKHU
NPOMeXyTO4YHOM aTTecTaumm o6y4aroLWmnXcsa No UToramMm M3y4eHUs QUCLMNIIUHbI

YCTaHOBIIEHNE YPOBHSI AOCTWXKEHMUS KaXabIM obydaloLwwmmes uenen
00y4yeHnsa No 4aHHON OUCLMMIIMHE, U3NOXEHHBIX B M.2.2 HACTOSLLEN
nporpaMmebl

Uenb
NPOMeXyTOYHOM aTTecTauum -

®dopma

. 9K3aMeH
NPOMEeXYyTO4YHOU aTTeCcTauuu -

1) NoAroTOBKa K 9K3aMeHY M ciaya 9k3aMeHa OCYyLLeCTBNSeTCS 3a
CYET y4ebHOro Bpemenn (TPYLOEMKOCTM), OTBEAEHHOIO Ha 3K3aMe-
MecTto ak3ameHa HaLMOHHYIO CeCCMI0 ANns 00y4atoLUMXCS, CPOKM KOTOPOW yCTaHaBMnu-
B rpadomke y4ye6GHoOro npouecca: BaKTCS MPUKA30M MO YHUBEPCUTETY

2) aata, BpemMma n Mecto npoBeaeHnA 3K3aMeHa onpenendaeTca
Fpa(bMKOM CcAayn 3K3aMeHOoB, yTBepXXaaeMbliM AEKaHOM
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BbiMyckatlLlero gakynsteTta

®Popma 3K3ameHa -

(lMucbmeHHnbI)

Mpoueaypa npoBegeHUs 3Kk3ame-
Ha -

npeacraeneHa B oHAE OLLEHOYHbIX CPeacTB No AUCUUNINHE
(cm. Mpunoxexune 9)

K3amMeHaUMOHHasA nporpamma
no y4yeGHOM AUCLUNIUNHE:

1) npeacTaBneHa B )OHAE OLEHOYHBLIX CPEACTB NO AUCUMMNINHE
(cm. Mpunoxexune 9)

2) oxBaTblBaeT pasgenbl (B COOTBETCTBUM C M. 4.1 HacTosLero fo-
KyMeHTa)

MeTogunyeckue matepmansl, on-
peaensiolme npoueaypbl oLeHu-
BaHWsA 3HAaHUW, YMEHUN, HAaBbIKOB:

npeacTaBneHbl B POHAE OLEHOYHbIX CPeACTB N0 ANCLMMNINHE
(cm. MpunoxeHune 9)

6.2 OCHOBHbIe XapaKTePUCTUKHN

npome)KyTquoﬁ artrecTauuvm o6yqa|ou.w|xc;| no nToram n3dy4eHumsa gucumniinHbl

Llens npomexxyTo4HoW aTTecTa-
Luu -

YCTaHOBMEHNE YPOBHS AOCTUXEHUS KaxabiM obyyatowmmes uenen
1 3agay obyyeHus No AaHHOW AUCUUMINHE, U3MOXEHHbIM B N.2.2
HacTosLLEen NporpaMmmsbl

dopmMa NpoMexXyTo4HOM aTTecTa-
LK -

3a4éT

MecTo npoueaypbl nony4yeHus
3a4érta B rpacdmke y4yebGHOro npo-
uecca

1) yyacTtune obyyatowierocs B npouenype nonyyeHust 3a4éta ocy-
LecTBNsieTCs 3a CYET y4eOHOro BpeMeHu (TpyA0EMKOCTH), OTBe-
OEHHOMO Ha M3y4eHne AUCLMMNIINHBI

2) npoueaypa npooantcst B pamkax BAPO, Ha nocneaHen Hegene

ceMecTpa

1) obyyatowmncsa BbINONHWUN BCe BUAbI y4eOHOM paboThl (BKMoYas
CaMOCTOSITENbHYI0) U oTYMTarncs 06 ux BbINOMHEHMN B CPOKU, yCTa-
HOBJEHHbIE rpadonkom y4ebHOro npotecca no AUCUUNINHE;

2) NpoLLéN 3aKMYMTENbHOE TECTUPOBAHUE;

OCHOBHbIE YCNOBUsI NOJTy4YeHUs
obyyarwwmmcs 3ayéTa:

Mpouepypa nonyyeHus 3avéra -

MeToguyeckue maTepuanbl, on-
pepensolwme npoueaypbl oLeHuU-
BaHWA 3HAHWUW, YMEHUWN, HAaBbIKOB:

MpencTtaBneHbl B POHAE OLEHOYHbIX CPEACTB No AaHHOW y4ebHon
ancuunnuHe (cm. — MNMpunoxeHne 9)

NMPOLEEAYPA NPOBEOEHUA 3K3AMEHA

Bo BTOPOM CeMeCTpe NpoBOAUTCA 3K3aMeH NOo 3K3aMeHalUOHHbIM Ounetam B KOTOpble BXOOAT Teope-
TU4eCKne 1N npakTnveckme BonpocChbl No M3y4eHHbIM pasgenam AncunnivHbl.

LUKANA U KPUTEPUN OLEHUBAHUA
OTBETOB Ha BONPOCHI 3K3aMeHa

PesynbTaThl 3k3amMeHa OnNpeaensitoT OLeHKaMu «OTIIUYHOY», «XOPOLLUOY», «yAOBNETBOPUTENBHOY», «HEe-
YAOBNETBOPUTENBHO» N OOBABMSAIOT B AEHL 3K3aMeHa.

OueHKy «omiu4HO» BbICTaBNAT oOy4atoLemycsi, rnyboko 1 NpoYHO OCBOUBLLEMY TEOPETUYECKUIA U
npakTU4YeckMin MaTepuan gucumnnutbl. OTBET JOMKEH ObITb NOrMYHBLIM, rPaMoTHbIM. Obyyatowemycs Heob-
XOOMMO TOKa3aTb 3HAHWE He TOSNbKO OCHOBHOIO, HO M OOMOMHMTENBHOrO MaTepuarna, b6biIcTpPO OpUEHTMPO-
BaTbCsl, OTBEYasi HA AOMNONHUTENbHbIE Bonpockl. Oby4yarolwminca 4omkeH cBoOOOAHO CcnpaBnATbLCA C NOCTaB-
NEeHHbIMK 3aa4vamu, NpaBuITbHO 060CHOBLIBATL NMPUHATLIE PELLEHUS.

OueHKy «xopowo» 3acnyxusaeTt obydalolmincs, TBEPAO 3HAIOLWMI NPOrpaMMHbIA MaTtepuan gucumn-
NWHBI, TPaMOTHO U MO CYLLECTBY n3nararowmi ero. He cnegyet gonyckaTb CyLLECTBEHHbIX HETOYHOCTEN Npu
oTBeTax Ha BOMNPOCHI, Heo6X0.EWIMO npaBuUIibHO NPUMEHATbL TeopeTU4YeCKUe NONIoXeHNA Npu pelleHnn npak-
TUYEeCKUX 3adad, BrnaaeTb onpeaesieHHbIM HaBblkaMu U NnpnemMamMim nx BbINOJTHEHUA.

OueHKy «y0osriemeopumeribHO» Nony4aeT oby4vatoLnACs, KOTOPbIA UMEET 3HAHMS TONbKO OCHOBHOIO
mMaTepuwana, HO He yCBOWNM ero feTanu, UCMbITbIBaeT 3aTPyAHEHUS MPU peLlleHun rnpakTnyeckux 3agad. B
OoTBeTax Ha NMocTaBfieHHbIE BONPOCHI 00yYaoLWwmMMca AONyLEeHbl HETOYHOCTU, AaHbl HEAOCTAaTOYHO MPaBuUITb-
Hble (POPMYMPOBKK, HapyLLEeHa NOCNeA0BaTENbHOCTb B U3NOXEHWUU NPOrpaMMHOro MaTtepuarna.

OueHka «HeydosriemeopumersibHO» FTOBOPUT O TOM, YTO 0By4YatoLLMIACS HE 3HAET 3HAYMTENbHOM YacTu
mMaTepuana no AucumniunHe, AOMNYCKaeT CYLIeCTBEHHble OWNOKM B OTBETAX, HE MOXET peLunNTb npakTude-
CKve 3afjavum unm peLuaeT ux ¢ 3aTpyaHEHNSMW.
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9.3. 3aknounTenbLHOe TECTUPOBaHMeE MO UTOraM U3yYeHUss AUCLUNIINHbI
Mo utoram nsy4yeHust OUCLUNIMHLI, 0OyYatoLMecs NPOXOAAT 3akmounMTenbHoe TecTupoBaHue. TecTu-
poBaHve sBnsieTcss POPMOI KOHTPOSIS, HaNpaBNeHHOW Ha NMPOBEPKY BriafeHUsi TePMUHONOrMYEckM anmna-
paToM, COBPEMEHHBIMU MH(OPMALMOHHBIMU TEXHOMOMMSMU U KOHKPETHBIMWU 3HaHUAMK B obriactu dyHaa-
MEHTaIbHbIX Y NPUKIAAHBIX AUCLUMNIIVH.

9.3.1 NoaroTtoBKa K 3aKnr4inTesibHOMy TeCTUPOBAaHUIO NO UTOram n3y4v4eHunsa AMCUMnIiInHbI

TeCTVIpOBaHI/Ie ocyulecTBnideTcAa no sceMm TeMmam 1 pasgenam gucumniunHbl, BKNkOYaa TeéMbl, BbIHOCMMbIE Ha
CaMOCTOoATENTIbHOE N3y4YeHne.

ﬂpou,e/:l,ypa TECTUpOBaHUA orpaHnM4eHa BO BpeMEHU U npeanonaraet MakCumMmaribHOe cocpenoto4ye-
Hune 06yqa}ou.|,erocs| Ha BbINOJIHEHUN TeCTa, coaepXallero HeCKOJIbKO TECTOBbIX 3agaHuni.

TecTupoBaHue NpoOBOAMTCS B NUCbMEHHON dopme. TecT BkrtodaeT B cebsi 20-30 Bonpocos. Bpewms,
OTBOAMMOE Ha BbINOMHEHUE TecTa - 60 MuHYT. B kaxgpli BapuaHT TecTa BKIIOYAlOTCS BOMPOCHI B
cnefyrolemM COOTHOLLEHUN: 3aKpbiTble (OAMHOYHBIN BbIGOP) — 25-30%, 3aKkpbiTble (MHOXECTBEHHbI BbIOOP)
— 25-30%, oTkpbITble — 25-30%, Ha ynopsgoyeHue n cooteeTcTane — 5-10%

Ha TectpoBaHue BbiIHOCUTCA NpuMepHO no 10 BONPOCOB M3 KaXK4oro pasgena QUCLMNIIVHBI.

BnaHk TecTa
Obpasey
depnepanbHoOe rocygapcTBeHHOe OloakeTHOe obpa3oBaTesibHOE yupexaeHme Bbiclero obpasoBaHus

«OmcKnii rocygapCcTBEHHbIN arpapHbin yHuBepceuteT umenn MN.A. CtonbinnHa»

TecTupoBaHue NO UTOram 0CBOEHUS1 AUCLUNNUHbI «Bbiclwaa MaTeMaTuka»
Ona obyyarowmxca HanpaBneHus nogrotoBkn 35.03.06 - ArponHXXeHepus
(ol [e] rpynna

OaTta

YBaxkaeMble oby4yatoLimecs!
Mpexge 4Yem MPUCTYMUTb K BbIMNOSMHEHUIO 33daHWiA  BHUMAaTENbHO O03HAKOMbTECH C

WHCTPYKUNEN:

1. OTBeuas Ha Bonpoc C BbIOGOPOM MpPaBUNBHOrO OTBETa, NPaBWIbHbIA, Ha Ball B3rnsg,
oTBeT (0TBETHI) 0OBEANTE B KPYXKOK.

2. B 3apaHusx oTKpbITON hOpMbl BNULLUTE OTBET B NPOIMYCK.

3. B 3agaHusix Ha cooTBETCTBME 3anonHUTE Tabnuuy.

4. B 3apgaHusx Ha npaBunbHYyl MOCRefoBaTeNnbHOCTb BAMLWIMTE MOPSOKOBLIN HOMEp B
KBagpar.

4. Bpewms Ha BbInonHeHne tecta — 60 MUHYT

5 3a kaxabIn BepHbln oTBeT Bl nonyyaete 1 6ann, 3a HeBepHbI — 0 Gannos.

XKenaem ygaum!

IIpumepHsbrii Tect (1 cemecTp)
1. KanoHWYeCKUI BUI KBaIPATUIHON (HOPMBI BEITJIIIUT CICAYIOLIIHM 00pa3oM. ..
2. Ykaxure CUCTEMY JIMHEHHBIX ypaBHeHHfI, IIOATrOTOBJICHHBIX JIJIA 06paTHOFO Xoaa ME€ToJia Faycca:

3x+4y =5, 3X+4y—-z=5, 3X+4y =5, 3X+4y+1z=5,
1)32y—-4z=9, 2)<2y—-4z=09, 3)IX+2y—4z=9, 4)32y—-4z72=09,
-x-2=0. -x=13. -x—-2=0. 7z =14.

3. Jlansl Tpu BekTOpa a = e;—ﬁ;—lﬂ:, b = (;1;—5;0; c=¢ 2;1;3;—4:. Haiitu BexTOp d=a+2b-¢C
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.  Ompenenureins: 0 2 0 PaBeH ...
1 -1 2

D0 24 3)-4 410 5)1
2 —5) 2 1

; B= , TO MaTpuiia X paBHa ...
-7 -1

5. Ecmmu 2X-A=7Bu A=
3 -3
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11 7 8 11 -8 1 -3 -2 8 1
1) 2) 3) 4) 5)
1 8 7 0 1 -11 -1 -1 7 -11
6. VYxaxuTe yriaoBoi Ko3QpPHUINEHT IPAMON MapauielbHOW npssMoit x+y-3=0
1) k=1, 2) k=2, 3) k=-1, 4) k=-2, 5) k=3

7. YpaBHeHuE JIMHUY, 3alaHHOI HAa PUCYHKE, UMEET BU ...
: : Pt .
Y

1) @+25=-x*+4 20y’ - (x-3)°=4 3 x°+y*=4
4)(—3E+y2:4 5)y2+€+3E:4

8. Haiitu Momynb BeKTOpa ‘A_B‘ , ecii A(7;-5;3); B(5;2;-4)

1)V102 22 34154 4102 5) 4111

9. Toukoii nepeceuenus miockoctd 3X —2Y +Z —6 =0 c ocsio Ox siBnsteTcs:
1) A€00 ;2) B€2,0,0 ;3) D0;3;4) C€0,0_.

10. Moaynb KOMITUIEKCHOTO 4yrcina Z=3+2i paBeH. ..

— / 3
11. O6nacteto onpeneneHus: GyHKITUN y - X— 1 +V X+ 3 — 5 SIBJISIFOTCSL:

N (;—I—oo:
» i;—l—oo:
3 I;-l—oo:
. €31
. |35,

12. U3 ykazaHHBIX QyHKUIMI YeTHOH QyHKIMEH SBIISIETCS:

f € >=x*—cos3x+1
, €107 -10"

~ T
f & =co9d x——
3. ‘(/ { ZJ
X

f€ X
. T

1.
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A
5. 1 - X
13. U3 ykazaHHBIX QyHKIMIT HESIBHBIMU (DYHKIUSIMH SIBIISIOTCS:
Vkaorcume ne menee 08yx eapuanmos omeema

. lgy=cos’x
, X=10+lgy
. b5'+5'=1
. y=x'-xy+4
y+x>=4
oy
14. Jlna dynkumm 2 o6paTHoii ABMACTCA:
. y=10"+4
 y=2.10"+4
y=2-10"+8
y=2-10" -4
. y=10"+8
f € =x>+2 f&+1

15. qnsa pyHKINN
f€+1Fx"+3

f €+1 3= x%+2x+2

2.
,  f€+1=x*+2x+1
. fE&+1Fx"+x+1

f €+1Fx*+2x+3

16. ITocTostHHBIMH BeJIMUUHAMH (TIPH IEPEMEHHOM X) SIBJISETCA. ..
Yxaosicume ne menee dsyx eapuanmos omsema

L ¢ —x

,  €x-47
N 2Iogzx — X
. COS2X—CO0S” X
. 32x+1 _9x

3HA4YCHUEC - paBHO...
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X>+7x+4

lim——
17. Tpenen x>o 33X+ 3X paBeH...
1
. 3
2. 0
3 1
7
s 3
5. 2
_ X?—8x+7
lim 5
x—7 ‘(_7
18. Ilpenen —~  paBeH...
4
./
2. 7
1
5.
4. 0
5. @
~sin2x
lim
x—0
19. Ipenen tg5X paBeH...
1. 1
2
2. 9
2
3 5
5
s, 2
5. 0

20. Vkaxute OECKOHCYHO MATyHO [MOCJICI0BATEIBHOCTD
Vxaosicume ne menee 08yx eapuanmos omseema

5n?

1 1-2n
a

, AN+l
100n

3 1+2n
3n

4 4+n
2

5 1-n
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N2x7 +1

2x -1 AMEET pa3phbiB B TOUKE. ..

21. OyHknus

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. OyHKIUsA

1 UMeeT pa3phiB 1-ro pona co ckaukoM d=4

2 HMEET pa3phIB 2-TO poaa

3. HMEET pa3phIBbl 1-ro U 2-ro poaa

4 HMEET YCTPAHUMBIHN pa3pbiB

5 HEIpephIBHA

2
23. KopHsIMU KOMILJIEKCHOTO YuCia Z= 1 sapnsrores. .

1. 1
1 43,
2. —=+4—i
2z
1 W3
3 —_—— 1
21_
1 4 3
4 -+
2 2
1 4 3
2 2
0

_—
24. KomrutekcHble uncna £ 4 u Z53a1aHbl COOTBETCTBEHHO BEKTOPAMHU oM 14 oM 7!

Y.

M,
: M,

Torma pasHocts £ — Z4,3anKMcaHHas B aredpanyeckoit popme, IMEET BHI. ..
1. 4

2. —2+3i
3. 2+3i
4. 2-i

25. Yncro L 16 paBHO...
1. 1

2. i

3. i

4, -1

IIpumepHsblii TecT (2 cemecTp)

1. YcTaHOBHTE MPAaBHIBHOE COOTBETCTBHE MEKAY (PYHKIIUCH U €€ TIPOU3BOTHOM.

1 tgx



ctgx

2.
3 COSX
1
2
1 COS” X
1
——
5 sin® x
3. —sinX
. Sinx
1
H
s Sin“x
 ein?
2. 3Ha4YeHUe MPOU3BOIHON BTOPOTO MOPsIKa GYHKIUU y=sin"X B TOUKE x=0 paBHoO...
1. 0
2. 1
3 2
4 -1
a;b
3anganme 15. Oynkuus 3agana rpapudecku. Onpenennre KOJIUYESCTBO TOUYCK, MPUHAICIKAIIUX HHTEPBATY , B
KOTOPBIX HE CYLIECTBYET NPOM3BOAHASA 3TOH QyHKIMHM.
4 Y
/\ - :
a 0 b P
3anuwume omeem:
3. Ha pucynke n300pakeH rpaduk mpou3BOIHON (YHKIIUH y=1(x , 3aJTaHHOM Ha OTpEe3Ke [-5:3] .
¥
y=f1x) i
5 [ —3
I Ll I 1 0 1 1 I ""x
Torna ToYKoit MUHUMYMa 3TOH (DYHKIMH SIBISIETCSL. ..
1. 3
2. -5
3. -4
4. -3
X
4. 'opu30HTAIBEHON aCUMIITOTOHN rpaduka GyHKIHN 3x+4 SIBIIIETCS pAMas, onpeaesnseMas ypaBHEHUEM. ..
y 4
2 3
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X=—=
s 3
5. Beibepure mepBooOpa3ayro 11t HyHKIHH f ‘(/: 6X+3 .
™ 2
. F€&=3x"+3x+2
™ 2
, F&=3x"+3
™ 2
2 F€ =6x°+3x+2
N 2
, F&=3x"+6x+2
ST (9=-5
. Haifmure oOmuit Bux iepBo0Opa3HBIX Uil GYyHKIIUH .
1. —ox+C
o —OX
;3 —+C
s X+C

J\/Inx+5dx

7. YKa)KI/ITe HO,I[CTaHOBI(y JJIs1 HAXOXKACHUA I/IHTel“paJ'Ia X
(yKaosicume He menee 2-X 8apuanmos omeenoas)
. u=Inx+5
, u=Inx
3 U=+5+Inx
1

u=-—
4. X
5. uUu=2X

J- cos x dx

A1+ 2sin? x |

8. Ykaxure TMOJACTAaHOBKY IJI HAXOXJICHUA UHTETpajia

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

U = COSX
, u=sinx
. u=l+ 2sin? x
4 x5
j' x“e” dx
9. YKaxnuTe MOJICTAaHOBKY JUIS HAXOXKACHUS HHTETpajia .
1. U - X5
4
2. U - X
3. U= 5X4
5
s U=e
10 YKa)KI/ITC, KaKOﬁ n3 HpI/IBGILGHHLIX HUXKC I/IHTeraJ'IOB uenecoo6pa3ﬂo I/IHTerI/II)OBaTL I10 9aCTiIM.
2
X" =X
[———<dx
1. €«-2_
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dx
J.xlnx
jcosxln ¢inx 0l
[x?eXdx

1

J‘ dx
2 _ }2 ) 2 }2
11. JIns wmHTerpana ( 9 + 2/ MOJBIHTETPATBHYIO (QYHKIHIO ( -3 +2 — IIPeACTaBUTh CIEAYIO-

MM 00pa3oM. ..

A N B
1 X'-9 x*+2
Ax+B C
2 + 2
2 X“=9 XxX°+2

A+B Bx+C Dx+M
+ +
5 X=3  x+3  x*+2
A B Cx+D
+ +
4 X=3 x+3 x°+42

4
1+ Ux
[~
12. YKa)KI/ITe HO,I[CTaHOBKy I HAXOXIACHU S I/IHTel"paJ'Ia X + \/; .
L. u=%Ux
2 U=+X

u=1+¥x
4, U=X

w

13. O6mnacts onpenenenus pynkiun Z = \/ X2 —4 + \/ y2 —1 umeer Bun

A7 1 A
1) ! — A//’ i
2) _— 3) /
- g —
> = = - >
s s ’ 2 X 2
e /
y A Yy
9 4 5 s/ /
SRR~
0 . 2| d X
A’ e ’
/ /7
_3_ 2 o
14. YactHoe 3HaYeHHE QYHKIIUU Z=x 5xy + V™ npux=3 u y=-2 paBno
1. 61 3. -19
2. 33 4. 31

oz 2
15. YacTHas npou3BOAHAS @_ dyuxmm Z = |n(X + Y) B Touke M(2, 1) paBHa
X
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2. 08 5. 02

16. Ionueiit quddepennnan Gynkuun: Z = —X2 + 2xy — y2 paBeH
1. dz=(X-Yy)dx+(Xx+y)dy 3. dz=2-(y—x)dx—-2-(X+y)dy

2. dz=2(X-y)dx+(x+y)dy 4, dz=2(y—x)dx+2-(x—y)dy
0% f

: 2
17. CmemanHas IpOU3BOAHAS X ay U1l QyHKIUH f =sinx—-6x y paBHa...

1. 12 3. cosx-12xy
2. 0 4. cosx
. _ 2 2 2 _ 4 8
18. Touxoii okansHOro skcTpemyma Qyukiun Z = X~ + 34 X +0O) spnsercs Touka
1. (1,2 3. (1,9
2. (1,-2) 4. (2,8)

19. Jlnuna rpaguenta Gpyukunn U = X2 + 3xy 2 _ Y4 3 Y BTouke (-2,3,-1) pasHa:

. /1835

.1835
.0
-47

AN P

20. HeoOX0MUMBIM yCIOBUEM IKCTpeMyMa GpyHKIMU Z = f (X, y) B TOYKE (XO y yO) SIBJISIETCSL:
r r

1.2y =2y, =0
!

2.2, #0

!
3. Zy #0

4, f(Xo,yo):O

IIpumepHslii Tect (3 cemecTp)

' y 2

1. Ykaxure THn quddepeHnnansHOro ypaBHEHHS IEPBOTO MOpsiIKa y + ; =Y In x
1. ypaBHenune bepnymm 3. ypaBHEHHS C Pa3JeAIOMINMUCS TTePEeMEHHBIMHI
2. nuHEWHOEe ypaBHEHHE 4. ypaBHEHHE OJTHOPOJHOE
2. YpaBHEeHUsIMU c pasesIoIUMHCS HepeMEeHHbIMU cpenu TIepeYUCICHHBIX SIBIISIFOTCS
) y-—-=y 2 X +y=3 3 xy/-y=x’

X“ =1
1. Ttomnbko 1) 4. TONBKO 2)
2. Tombko 1) m 2) 5. Tonbko 1) u 3)

3. TombKO 3)
2
3. ludppepenunansuoe ypasuenne 2X — Y + XY' =0 pemaercs myTem 3aMeHBI IEPEMEHHOIA. ..

1. 4. X=U-v
y":Z X
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5. y=a

y=u-v
y" — Z y
” 2 M [
4. TuddepenimanbHoe ypaBHEHHE BTOPOTro mopsaka Y (+ X T Y peruaercs ¢ MOMOIIBIO TOACTAHOBKH ...
1 4.
y'=7 X y=u-X

2. 5.

X=a y=Db
3

v'=u(y)
5. Obmmee pemenue TuQGepeHINATEHOTO YPaBHEHUS y" + 7y’ +6Y =0 umeer Bug
1. y=ce X +c,e™ 4, y=e " +e>*
2. y=ce*+c,e™ 5 y=ce'* +cye’”
3. y=ce " +cpe™

6. lns muddepeHIraIbHOro ypaBHEHUS y” + y’ +y= O xapaxrepuctuueckoe ypaBHEHHE UMEET BUL. ..

1. *4+1 =0 3. A*+1=0
2. +A4+1=0 4. X+ +y=0
7. YacTHOE pelIeHne HEOTHOPOIHOTO Mu(QepeHINATEHOTO YPaBHEHHS BTOPOTO TOPSIIKa

Y" - 4y’ + 3y — 4 . e—X UMEET BU/I. ..

1. 4
yv=A-¢" y=A4-x
2, . 5. y=A-x+8B
yv=A-x-e
3. .
v=(Ax+B)-e
2 3 4
8. ®dopmyiia 00IIETO WieHa psijia l1-—+———+... umeer Bux:
3 9 27
n+1
1 a, ="
3n
n+1
2.4, =
3n
n+1
3.4, =-— N
3
n
—(_1\Nn
4.a, =(-1) o
X n+2
9. Bropotii uneH psja Z (—1) n NIPUHAMJICIKUAT IIPOMEXKYTKY:
n=0
1. (-3;0) 3.(-2;-1)
2.(0:1) 4.(1;2)

0
10. Uccnenys psan Z d,, Ha CXOQMMOCTb IO NpU3HAKYy Jlanambepa, BBIYHCIISIOT:
n=1

. a imn
L lim 20+t 3. limY/a,

n—oo an
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2. lim(a,; —a) 4. lim a,
N—ao0

n—o0
2n
D'n 7
11. Cpenun psnoB A= Z ( 1) Z ( ) C Z ( 1) L YKaXKHUTE€ T€, K KOTOPBIM
n=1 2"
NpUMEHUM Ipu3Hak JleiOHumna:
1.AuC 3.BucC
2.AuB 4 BCE
1 * 1 © n°
12. Cpenn psioB A= Z z , C= Z -, YKQKHTE Te, CKOAUMOCTE KOTOPHIX MOXKHO YCTAHOBHTE
=]} n—-1n® n=12
¢ momMonIpo mpu3Haka Jlamambepa:
1.AuC 3.AuB
2.BucC 4.C
X X
13. Paguyc cXOQuMMOCTH CTEIIEHHOTO psiaa Z —— paBeH:
n=1 N
1.1 3.0
2.n 4, o©
& X
14. O61acTBIO CXOJMMOCTH CTEIICHHOTO Psifa Z — SBIAETCS:
n=1 N
1. -1<x<1 3. -1<x<1
2. -1<x<1 4. -1<x<1
15. TIpu pasnoxenuu Gynkupn Y = B pAn MakiiopeHa epBBIMH TPEMsI WICHAMH piaa OyayT:
- X
11 1, 1 1,
lL.————X——X 3. —+—X+—X
2 4 4 2 4
11 1, 11 1,
2.——+—X—— ==X+ =X
2 4 4 2 4 4

16. Ipu pasnoxxennn pyHkumu Y = In X s psn Teiinopa 1o crenedsmM X — 1 TIEPBBIMH TPEMS WICHAMH psifga OyayT:
2 3 2
Xx—-1 Xx—-1 Xx—-1
1.(x—1)—( ) +( ) 3.(x—1)+u —
2 3 2 3
x-1% (x-1° x? X3
2.(1—X)+( ) —( ) 4.X+7+?

2 3

f f(x; v)dxdy (o6nacrs D Ha pUCYHEKe)

17. Jipoiinomy mHTETpamy 0

0 1 X

COOTBETCTBYET ITOBTOPHBIH. ..

1 2
[ dx [7 F (o y)dxdy
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1 [2
2 [ dx [ 5f(cy)dxdy

. [y dx [ f Qg y)dxdy
a, fﬂl dx f: Y2 £ (e ) dxdy

18. Mojoii B psaly pacupeaesieHus aBiIsieTcs. ..
HanOoIbIIas YacToTa
MO/IaJIbHBIA HHTEPBAJ
BapUaHTa, KOTOPasi BCTPEUAETCS Yallle IPyrux
BapHaHTa, AeJsias psJ paHKUPOBAHHBIX 3HAYCHUH Ha JBE paBHbIC YaCTH

19. HaunbGosee yacTo BcTpeyaromieecs 3HaueHHe NMpru3HaKa JaHHOTO Psijia B CTATUCTUKE Ha3bIBa-
IOT...

cpeaHen

MeanaHou

JIeIIEM

MOIOM

20. PazmMaxoM BapHaliy Ha3bIBa€TCs ... MAaKCUMaJIbHOTO M MUHUMAJIbHOI'O 3HAUE€HUH NpU3Ha-
Ka.
OTBET 3AIINMIINUTE CTPOYHBIMU bYKBAMU B ®OPME CYILIECTBUTEJIBHOT'O B
NMMEHUTEJIbBHOM ITAAEXE

21. VI3 npuBeEHHBIX COOBITHI CITydyalfHBIMU SIBIISIOTCS ...
Ykaowcume ne menee 0syx eapuanmoe omeema

«Bb160p YepHOro 1mapa u3 ypHsl ¢ OEIBIMU IIAPAMU»
«Boinagenne 6 04KOB Npu OpPOCAHUM UTPATBLHONU KOCTH
«Bp100p 6eroro mapa u3 ypHsl ¢ OeIbIMU IIAPAMU»

«Bb100p uepHOro mapa u3 ypHsl ¢ O€JIbIMU U YEPHBIMH LIAPAMU»
«Bp100p yepHOTro 1mapa U3 ypHbI C YEPHBIMU IIAPAMU»

22. CoObITHS, KOTOpPBIE 00s3aTEIbHO IPOU3OUIYT, €CIIU OyAET OCYIIECTBIEHA ONpe/ieIeHHAas COBO-
KYITHOCTb yCIIOBUM, HAa3bIBAOTCHA ...

JIOCTOBEPHBIE

COBMECTHBIE

HECOBMECTHBIE

HEBO3MOXXHBIC

23. JIBa eAMHCTBEHHO BO3MOHBIX U HECOBMECTHBIX COOBITHS Ha3BIBAIOTCH ...
pPaBHOBO3MOXHbBIE

MIPOTUBOINOJIOKHBIE

€MHCTBEHHO BO3MOKHBIE

MOJIHAS TPYIINa COOBITUI

COBMECTHBIE

24. HecoBmectHble coObitust A, B u C He 00pa3yloT MOJHYIO TPYIIY, €CIU UX BEPOATHOCTH
PaBHHI ...

P(A)== P(B)=

1 1
2 4

PC)=
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P(A):% P(B):% P(C):g
P(A):é P(B)=% P(C):%

25. bpocatot Tpu kyOuka. BeposTHOCTh MOsBIIEHUS TPEX OJMHAKOBBIX YUCEIN PaBHA. ..

1/36
1/216
1/6
4/9

9.3.1 WWKAINA U KPUTEPUN OLLEHUBAHUA
OTBETOB Ha TECTOBbIE BOMPOCHI TECTUPOBaHWSA MO UTOraM OCBOEHUSA AUCLMUMIUHbI

- OLIeHKa «OTMNMYHO» BbICTaBnseTca obyyatoemycs, ecnu nonydeHo 6onee 81% npaBunbHbIX OTBETOB.
- OLleHKa «xopoLloy - nonyyeHo oT 71 go 80% npaBurbHbLIX OTBETOB.

- OLiEHKa «YOOBIIETBOPUTENBHOY - NonyyYeHo oT 61 4o 70% npaBunbHLIX OTBETOB.

- OLIEHKa «HeyOoBMEeTBOPUTENBHOY» - MNOSy4eHo MeHee 61% npaBubHbIX OTBETOB.

BOOoNoUO~WONE

=
=

12.

13.
14.

15.

16.
17.
18.
19.

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

0.
. I'Ipep,meT Teopumn BepOFITHOCTeVI. OCHOBHbIE MOHATUA U onpegeneHua (VICﬂbITaHl/Ie, coObITUSA U nx

9.4 MNepeyeHb NPUMEPHBLIX BOMPOCOB K 3K3aMeHy (3 cemecTp)

OuddepeHumanbHble ypaBHEHNA NEPBOro Nopsiaka
OnddepeHumanbHble ypaBHEHNS BbICLLMX NOPSOKOB
Obuwee n yacTHoe pelueHne 1Y

noay » nHQgy

Yucrnoskle psgbl

Cymma psiga 1 ero cBoncTea

Heobxooumbli NpuaHak CXoAMMOCTU. QTanoHHbIe pAabl
[ocTaTouHble npu3Haku

3HakonepeMeHHble U 3HaKoYepeayoLwmnecs psaabl
CTteneHHble psabl

BMAbI, MONHas rpynna cobbITun).

MoHaTne BepoaTHocTU. Knaccuueckoe u cTtaTMCTMYECKOe onpefeneHus BepositTHocTu. CeoKicTBa
BEPOSATHOCTU COOBITUS.

OcHoBHble onpegeneHus n opMynbl KOMOMHATOPUKK.

Cymma cobbiTnii. COBMECTHbIE M HECOBMECTHbIE COObITUSA. TeopemMa CNoXeHUs BEPOATHOCTEN U eé
cneacTeus.

3aBucumMbie 1 He3aBUCUMBbIE COOBLITUSA. YCnoBHas BEpPOSATHOCTb. [MpousBeaeHne cobbiTuin. Teopema
YMHOXEHUs 1 e€ cneacTBus.

[MoBTOpeHue He3aBUCUMBIX UcnbITaHuM. Cxema BepHynnu. Teopema bepHynnu.

JlokanbHas n uHTerpanebHasa TeopeMsl fllannaca.

Teopema lNyaccoHa. HanBeposiTHeNLwee YNCro NosiBIEHUS COObITUS.

CnyuyanHas BenudvHa n e€ Buabl. [lnckpeTHasa cnyyaviHaa BenuuuHa (OCB). 3akoH ee pacnpege-
neHus.

MaTtemaTtnyeckoe oxuaanue [1CB n ero cBoncTBa.

Oucnepcua OCB n eé cBonctea. CpegHee KBagpaTU4eCcKoe OTKITOHEHME.

HenpepsbiBHble cnyyanHble BenuuuHel (HCB). dyHkuua pacnpenenerHns HCB v eé ceolicTBa.
OndpdepeHunansHas yHKUNS pacnpegeneHus (NoTHOCTL) U eé CBONCTBA.

YucnoBble XapakTepuUCTUKN HEMPEPLIBHOW CRy4YarlHON BENUYMHBI.

PaBHOMepHOe 1 nokasaTternbHoe pacnpeneneHus.

HopmansHoe pacnpegenenue. Kpusas Maycca.

HopmanbHoe pacnpegeneHne. BeposaTHOCTb nonagaHus B 3afaHHbIA MHTepBan.

HopmanbHoe pacnpegeneHue. BeposaTHoe oTkroHeHue. [paBuno Tpex curm.

MpeameT 1 3agaun matemaTUYECKON CTAaTUCTUKN. BbIOOpPOYHLI MeTog.

lMocTpoeHne BapmaLmMoHHbIX pagoB. [NonuroH. 'ctorpamma.

BbIGOpOYHbIE XapaKTepUCTUKN CTaTUCTUYECKOTro pacnpefeneHus (CpegHss, aucnepcus, Moga u
MeaunaHa).
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32. CtatucTMyeckne OLIEHKM NapamMeTpoB pacnpedeneHus. HecmelleHHble, adhdeKkTUBHbIE U COCTOSA-
TenbHbIE OLIEHKM MaTeMaTUYeCcKoro OXuaaHus 1 Aucrnepcun.

33. [oBeputernbHble MHTEpBanbl M [OOBEPUTESIbHbIE BEPOSTHOCTU. [loBEepuTEnbHbI MHTEepBan Ans
OLIEHKN MaTeMaTU4YeCcKoro oXmaaHus HopMarbHOro pacrpeaeneHus.

BnaHk 3k3ameHaUMOHHOro 6uneTta
Obpasey
depnepanbHoOe rocygapcTBeHHoe GloaxeTHoe obpasoBaTenbHOe yupexaeHue Bbicluero obpasoBaHus

«OMCKMIn rocyaapCTBEHHbIN arpapHbIi yHuBepcuteT umenun MN.A. CtonbinuHa»

Ok3ameH no gucuunnuHe «Bbicwaa matemaTuka»
ansa oby4yarowmxcs no HanpaeneHuo 35.03.06 - ArpouHxeHepus

3K3AMEHALMOHHbIW BUNET Ne1

lMoBTOpeHWe He3aBNCUMBbIX UcnbiTaHni. Cxema BepHynnu. Teopema bepHynnw.
Haiitn yacTHble pewenusa JIOQY npu ..

ViccnegoBaTb Ha CXOAUMOCTb psif

Haiitn uncnosble xapaktepuctukm JCB X

X1 2 4 7

P02 04 01 03

NS

Oﬂ,06peHO Ha 3acegaHunmn Kacbep,pbn mMamemamu4ecKUux U ecmecmeeHHOHayYHbIX QUCUUMNIUH

MpoTtokon Ne oT « » 20 r.

LWWKANA N KPUTEPUN OLLEHUBAHUA
OTBETOB Ha BOMPOCHI MPOMEXYTOYHOIro KOHTPONA
Pe3ynbTaTtbl 9k3amMeHa onpeaensioT OLEHKAaMUN KOTIIMYHO», «XOPOLLIOY», «YAOBNETBOPUTENBHOY, «HEeYAOBIe-
TBOPUTENbLHOY» U OGBABMSAOT B IeHb 3K3aMeHa.

«OmMuYHO» — CTYAEHT MOoKasbiBaeT MPOYHble 3HAHMUS, TBOPYECKOE MbILLNIEHUE, YMEEeT aHanusupo-
BaTb MMetoLlMecss pesynbTaThbl, CTPOWHO, MPaMOTHO M3naraTe YCBOEHHbI MaTepuar, 3HakoM ¢ y4eGHON u
cneuunansHON NMTepaTypoil, BlafeeT HaBblkaMu 1 MpUeMamuy peLleHnst OTAENbHbIX 3aaad.

«Xopowo» — CTyAeHT nokasbiBaeT TBepAble 3HaHWs B o6beme yvyebHol nporpaMmbl, He gonyckaeT
HETOYHOCTEN MPU UINOXEHUM MaTepuarna, NPaBuUbHO NMPUMEHSIET TEOPETUYECKME 3HaHWSA, BnageeT Heob-
XOOMMbIMU HaBbIKaMU B OCYLLLECTBIEHUM NPAKTUYECKUX 3afay

«YdoenemeopumenbHO» — CTY[leHT NoKa3blBaeT onpeaereHHble 3HaHus B npegenax y4e6Homn npo-
rpaMmbl, He gonyckaeT HeTo4YHocTu. OTCYTCTBYET NOCNEA0BaTENbLHOCTL B U3MNOXEHUM maTtepuana. Mposs-
NsieT HeyBEPEHHOCTb MpPY BbIMONIHEHUW NPAKTUYECKOWM paboThl.

«HeydoenemeopumenbHO» - CTYAEHT He 3HAeT GonbLlUel YacTu MaTepuana, He OTBeYaeT Ha
[AOMOSHUTESIbHbIE BOMPOCHI, NyTAeTCcs B OTBETAX, UCMbITbIBAET GosblUMe TPYAHOCTM MPY peLLeHnn
3agau.

BbicTaBneHue OLEeHKU OCYLLEeCTBNAETCA C YYeTOM ONUCAHUA NMoKa3aTeneun, KpUTepUEB U LLKan
OLleHMBaHUA KOMNeTeHUM No AUCLUUNIMHe, NpeAcTaBNeHHbIX B Tabnuue 1.2

10. UHdpopmaLMOHHOE N MeToANYecKoe obecnevyeHne y4ebHOro npouecca Nno AUCLMNIIMHE

B cooTBeTCTBUM C AENCTBYIOLLMMM rOCYOAPCTBEHHLIMU TpeboBaHUAMK Ana peanu3aunm y4ebHoro
npovecca no aucumniuHe obecneumnBatoLLer kadeapor pa3pabdaTbiBaeTcsl U NOCTOSHHO COBEPLUEHCTBYETCS
y4ebHo-meToamyeckun komnnekc (YMK[), cooTBeTCTBYHOLWUIA AaHHOW paboyer nporpamme 1 npuraraemMsiin
K Hen. Mpu paspaboTtke YMKI kacheapa pyKoBoACTBYETCS YCTAHOBIEHHLIMU YHUBEPCUTETOM TPpeboBaHUSAMU
K ero CTpyKType, cogepxaHuto n ocpopmnennto. B coctaB YMKL, Bx0oAAaT nepeuqncrieHHble HUXE U apyrue
WCTOYHUKMN Y4eBHOM 1 y4ebHO-MeToan4eckorn MHopmMaLumn, cCpeacTea HarnsgHOCTy.

OnekTpoHHasa Bepcus akTyanbHoro YMKI, agantupoBaHHas ans oby4varowmxcs, BbICTaBMAsieTCS B
WHopMaLnoHHO-06pa3oBaTENbHOM Cpeae yHUBEpCUTETa.
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NMEPEYEHb
nuTepaTypbl, peKOMeHaYyeMoM
AN U3yYeHUst AUCLMNIUHDI

ABTOp, HanMeHOoBaHue, BbiXogHble AaHHble

HocTtyn

1

2

BepesnHa, H.A. MaTtemaTuka : y4eb. nocobue / H.A. bepeauHa, E.J1. MakcuHa. -
Mockea : UL PUOP ; HNL, NHdpa-M, 2013. - 175 c. - ISBN 978-5-369-00061-8.
- TekcT : anekTpoHHbIA. - URL: https://znanium.com/catalog/product/369492 —
Pexuvm gocTtyna: no Nnognucke.

http://znanium.com

BpoHwTenH . H. CnpaBo4HMK NO MaTeMaTuKe : ANl UHXEHEPOB M y4alluUxcs HCXb
BTY3oB / U. H. BpoHwTewH. - M. : Hayka, 1986. - 544 c. - 4.10 p.

Haszapoe A. V. Kypc matemaTukm Onsi HemMaTemaTU4eCKux cneumanbHOCTEN U

HanpaeneHun 6akanaspuarta : y4eb. nocobue ansa ctygeHtos By3oB / A. . Hasa- HCXB

pos, W. A. Hazapos. - 3-e n3a., ucnp. - Cl16.: Jlanb, 2011. - 576 c.

Wunayes, B. C. Bbicwas matemaTtuka : yd4ebuuk / B.C. lUnnayeB. — Mocksa :
NHOPA-M, 2021. — 479 c. — (Bbicwee obpasoBaHune). — DOI 10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekct : 3NEKTPOHHBIN. - URL:

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

http://znanium.com

LWnnayes, B. C. 3agayHuKk no Bbicllen matematuke : ydebHoe nocobue / B.C.
LWwvnayeB. — 10-e u3g., crep. — Mocksa : MUHPPA-M, 2021. — 304 c. — (Bbic-
wee obpaszoBaHue). - ISBN 978-5-16-010071-5. - TeKCT : aneKkTpoHHbIN. - URL:
https://znanium.com/catalog/product/1455881 — Pexxum goctyna: no Nognucke.

http://znanium.com

MaTematnyeckoe mogennposanue.- M.: Poccuinckon akagemum Hayk, 1989- .-

HCXB

Omckuin HayyHbIn BeCcTHUK. Cep. MNpnbopbl, MawuHbl 1 TexHonornn. - Omck : [6.
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