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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noaroToBku (cneumanbHocTn) 15.03.02 TexHonorndeckme MalnHbl 1 obopynoBaHmne

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT, oou., KaHA4. ned. HaykK MoanncaHo npocton 30 Yyako EneHa bopucoBHa
09.07.2025
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:
MaTeMaTuKN, PU3NKM N CUCTEMHOIO aHaIn3a

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

23.07.2025 MoanncaHo npocton 3 OémunHa TaTbsAHa NBaHOBHa
23.07.2025
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneunanbHOCTN)
03.09.2025 MoanucaHo npocton 3l Cuioxos Xa3peT PycnaHoBuMY
03.09.2025
(moannce) (®.1.0.)
CornacoBsaHo:
HBE MI'TY
(Ha3BaHue nonpasneneHMﬂ)
22.07.2025 MoanncaHo npocTton 30 N. b. bepbepbsaH
22.07.2025
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

MaTeMaTuKa $IBNAETCS HE TOJIbKO MOLWHbIM CPeACTBOM peELUeHUs MPUKAagHbIX 3afday U
YHUBEPCaJIbHbIM  SI3bIKOM HayKW, HO TakKXe Wu 37eMeHToM obuwein KynbTypbl. [103ToMy
MaTeMaTnyeckoe ob6pa3oBaHue cjeAyeT pacCMaTpuBaTb KakK BaXKHEWLWYK COCTaBASOLWYIO
¢pyHOaMeHTanbHOM NoAroToBKM Bakanaspa.

CoBpeMeHHass MaTeMaTuKa XapaKTepusyeTCcs MHTEHCUBHbLIM MPOHUKHOBEHWEM B Apyrue
HayKu. MaTeMaTn4yeckme MeToibl MPUMEHSIOTCA A1 PELLIEHWS CaMbIX Pa3HbIX 3a[a4 - TEXHUYECKUX,
hU3nNYECKUX, MexaHnvyeckux n 1.4. OcobeHHO BO3pacTaeT poJjib MaTeMaTUKKM B HacTosLee BpeMms,
Korga LWIMPOKO  WUCMOJIb3YIOTCA  KOMMbIOTEpHble  TexHosnorun. WN3yyeHne  MaTeMaTuKu
COBepLUEHCTBYEeT O0OLIyl0 KynbTypy MbIWJIEHWS, OUCLUUMINHUPYET ee, npuyyYaeT 4esoBeKa
JIOFNYECKM paccyXOaTb, BOCMUTLIBAET Y HEI0 TOYHOCTb N 06CTOATENBHOCTL apryMeHTaunm.

Lenblo ocBOEHNSA ANCUUMANHBI ABISETCHA COOTBETCTBME COAEPXKAHUA 1 Ka4yeCTBa NOArOTOBKM
obyyvawowmxca denepasbHOMy rocyfapCcTBeHHOMYy o6pa3oBaTesibHOMY CTaHOapTy BbICLIEro
obpasoBaHma 15.03.02 «TexHONOrn4yeckme malunHbl n obopynosaHues.

3a4a4M gUCUNMINHBI:

- bopMUpoOBaHME COBPEMEHHbIX eCTeCTBEHHOHAaYy4YHbIX ﬂpeﬂ,CTaBﬂeHMﬂ 06 OKpYyXakuweM
MaTepunasZibHOM MUpe;

- opMMpoBaHME Yy CTYAEHTOB JIOFMYECKOro MbILWAEHNUS, YMEHUSI TOYHO (OpPMMPOBaTH
3afladvy, CnocobHOCTb BbLIAENSATb [JlaBHOE W BTOPOCTEMNEHHOE, YMEeHWs [enaTb BbiBOAbl Ha
OCHOBaHWW NOJNTYYEHHbIX Pe3y/IbTaTOB U3MEPEHUN;

- oby4yeHue CTyOeHTOB OCHOBaM MaTeMaTUYeCKOW CTaTUCTUKK, KOTOpbie MO3BOJIAIOT
n3BsekaTb Heobxoammy MHpopMaumio U3 pesysabTaToB HabnlaAeHUn N N3MepeHuin, oueHnBaTb
CTeneHb HafleXXHOCTU NOJIy4eHHbIX AaHHbIX;
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OucumnanHa «MaTemaTuka» BXOAUT B 00A3aTesbHYl0 4YacTb 6a30Boro 6JloKka MOATOTOBKWU
6akanaBpa No HanpaBJ/IEHUIO «TeXHONorn4yeckmne MallnHbl 1 obopyaoBaHUE».

Jlornyeckas n cogep>xaTenbHO-MeToan4YecKas B3aMMOCBA3b C APYrMMU OUCLUMNIMHAMKU N YaCcTaMN
OI1 Bblpa>kaeTcs B c/iefylouemM.

OncunnnnHe «MaTemaTuka» npeglwectsyeT obuwemaTeMaTuyeckas MNoAroToBka B 0b6bEMe
cpenHen obuieobpazoBaTeNbHONM WKObLI NN KOMeOKa.

B pe3synbTaTe 0CBOEHUSA NpeLlecTBYOLWNX ANCUNNNNH CTYOEHT O0JIKEH:

3HaTb: OCHOBHbIE MOHATNA N MeTOoAbl BJ'IeMeHTapHOVI MaTeMaTukKun, reoMmeTpun, anre6pb| N Ha4dan
MaTeMaTn4eCKoro aHaanmsa,

yMeThb: NMPON3BOAUTb AENCTBUS C YMC/IaMUK; UCMOJIb30BaTh OCHOBHbIE anrebpanyeckme ToxxaecTBa
ANns npeobpa3oBaHusa anrebpanyecknx BblpaXKeHW; - BbINOJIHATb FeOMeTpuYeckne mocTpoeHus;
[lOKa3blBaTb MaTeMaTUYECKME YTBEPXKAEHUNS;

BJ1apeThb: npmnemamMmun BblYMCIEHUN Ha KaJibKyndaTope NHXXEeHEepPHOro Tuna, HaBblKaMW
MNCrnoJib30BaHNA MaTeMaTU4eCKNX CNpaBO4YHNKOB.

OcBoOeHMe OaHHOW OUCUUMANHBI Kak npeglecTBylowen HeobxoanmMo npu n3y4YeHum caepyromx
OANCUUMINH: U3NKA, XUMUS,, MEXAHWKA, TeOpeTUYEeCKas MexaHnKa, SKOHOMUKA 1 ap.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

YK-1 CrnocobeH ocyLLecTBASATb MOUCK, KPUTUYECKUI aHaNn3 1
CUHTE3 NHpopMaLNMKN, NPUMEHATb CUCTEMHbIN NOAXO0A ANSA
peleHns NoCcTaBiAeHHbIX 3a4a4

YK-1.1 AHanusnpyeT 3agavy, Bblaensas ee 6a3osble cocTasasome,
OCYLLeCTBASeT AeKOMMNO3NLMIO 3a4a4n

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmaLluio,
HeobxoAnMyI0 415 peLleHna NoCTaB/IEHHOW 3a4a4u

YK-1.3 PaccMaTpuBaeT BO3MOXHbIE BapuaHTbl peLLleHns 3aga4n,
OLleHVBas X JOCTOMHCTBA U HEAOCTaTKu

YK-1.4 [pamMoOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

cobcTBEHHbIE CY)XAEHUS N OLEeHKU. OTAnYaeT haKTbl OT
MHEHWUIN, MHTEepNpeTaunn, OLEHOK N T.4. B PaCCYyXAEHUAX
OPYruX yHYaCTHUKOB OEeATENbHOCTM

YK-1.5 OnpepenseT n oueHuBaeT NOC/IeACTBUSA BO3MOXHbIX
peLueHnn 3a8a4m
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTPONA Bupabl 3aHATUN UToro 3.e.
(Kkonun4ecTBO) 4yacos
3K 3a KoHTp Jlexk Mp CcPn KPAT (KoHTpoO CP
Jb
Kypc1l |[Cem. 2 1 34 34 0.25 75.75 144 4
Kypc2 |[Cem.3 |1 1 17 34 0.35 35.65 57 144 4
0O6beM AnCUUNANHBLI U BUObl y4ebHon paboThl Mo 3a04HON hopMe 0by4veHus.
®DopMbl KOHTpONA Bupabl 3aHATUM WUtoro 3.e.
(konuyecTBO) yacoB
3K 3a KoHTp Jlexk Mp KPAT | KoHTpoO CcP
nb
Kypc 1 Cem. 2 1 8 4 0.35 8.65 123 144
Kypc 2 Cem. 3 1 1 8 8 0.35 8.65 119 144
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
2 Ponb MaTemMaTuKKM B Hayke. JInHenHasa aarebpa 1-2 4 4 10
2 AHanunTn4eckas reomeTpus 3-4 4 4 10
2 KoMnsieKcHble Yyncna 5 2 2 10
2 Mpenen pyHKUNN. 6-7 4 4 10
2 OundhdepeHumanbHoe ncyncnerne hyHKLMn ogHoM 8-10 6 6 10
nepeMeHHown
2 OunddepeHumanbHoe ncHncieHne pyHKLmin 11-13 6 6 12
HECKOJIbKMX MepeMeHHbIX
2 WNHTerpasbHoe ncuncsieHne 14-17 8 8 14
2 MpomMexxyToYyHasa aTTecTayms 17 0,25 3a4éTr
3 O depeHumnanbHble ypaBHEHUS 1-8 7 14 14
3 Panbl 9-12 6 12 14
3 Teopus BEPOATHOCTEN 13-15 2 4 14
3 MaTemMaTunyeckas CTaTUCTUKa 16-17 2 4 14,75
3 MpomMexxyToyHasa aTTecTaums 17 0,35 35,65 3K3aMeH B YCTHOMN chopme
UTOro: 51 68 0.25 0.35 35.65 |132.75

5.2. CTpyKTypa ANCUMNAMHBI A8 3a04HON hopMbl 0b6yYHeHuUs.

Cem Paspen pucumnamHbl Bupbl yuebHon paboThbl, BKJIlOYaA caMOCTOATesIbHYIO paboTy u
TPYAOEMKOCTb (B Yacax)
Jlexk Ja6 ne cPn KPAT |[KoHTpoO CcP C3
b

1 4 5 6 7 8 9 10 11
2 Ponb MaTeMaTukm B Hayke. JlInHenHas anrebpa 2 18
2 AHannTu4ecKas reomeTpus 2 18
2 KoMmniekcHble Yynucaa 18
2 Mpenen nocnefosaTtesibHOCTU. [pegen PyHKUUN. 2 18
2 OuddepeHumanbHoe ncHyncaeHne PyHKLMmn ogHON NepeMeHHOon 2 18
2 OndepeHumnanbHoe ncHncaeHne QyHKLNN HECKOJIbKNX MePEMEHHbIX 2 18
2 WNHTerpanbHoe ucyncneHue 2 15
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Cem

Paspen pucumniivHbl

Bupabl yuebOHOM paboTbl, BKNIOYasaA caMoCToATEsIbHYIO paboTy n

TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
2 MpomMexxyTo4yHasa aTTecTayms 0,35 8,65
3 OvddepeHumanbHble ypaBHEHUs 2 4 29
3 Paabl 2 2 29
3 Teopunsi BEPOSATHOCTEN 2 29
3 MaTemaTunyeckas CTaTUCTUKa 2 2 32
3 MpomMexxyToYyHasa aTTecTayms 0,35 8,65
UTOro: 16 12 0.7 17.3 242
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5.4. Copep>xaHue pa3gesnoB gucumnauHbl (Moayna) «MaTtemaTtuka», obpasoBaTesibHble TEXHOJIOTUM

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMKocTb (4achbl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::Je) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
2 Posib MaTeMaTuKun B 4 Ocoboe mecTo MmaTemMaTuku |YK-1.1; 3HaTb: - ornyeckune Nekuynsa

Hayke.JlnHenHas anrebpa B CUCTeMe HayK. Posb opMbl 1 MpoLeaypsbl,
MaTeMaTUKN B cnocobcTBytowmne
eCcTeCTBEHHOHay4HbIX, pedekcun no nosoay
WHXXEeHEepPHO-TEXHUYECKUX N cobcTBEHHOM 1
ryMaHUTapHbIX MbIC/TUTENbHOWN
nccnenosaHuax. Moaenn L0eATeNbHOCTUN. YMeTh: -
01§ n3yvyeHums apryMeHTUpoBaHHO
OKpy>KatoLien thopMmpoBaTb COBCTBEHHOE
0EeNCTBUTENbHOCTMU. CY>XAEHNE N OLLEHKY
MaTemaTuka Kak MoLLHoe WHdopmauuun. BnageTs: -
CpPeAcTBO pelleHns HaBblKaMun CONOCTaB/IeHNS
MPUKAagHbIX 3a4a4 1 pa3HbIX NCTOYHUKOB
yHUBEpPCasbHbIA A3bIK WHopMaLumm C Uenbio
HayKW, a TakXXe 3/1IeEMeHT BbIABNIEHUNA X
obLen KynbTyphbl. NPOTMBOPEYMA N NONCKA
MaTpuubl, LeNCTBUSA C [OCTOBEPHbIX CY)XAEHUN.
MaTpuuamun. CBONCTBaA
onepaunnm Hag MaTpulamu.
MoHsTMe obpaTHOM
MaTpuLbl. DNIeMeHTapHble
npeobpasoBaHus. PaHr
MaTpuubl. Teopema o
6asncHom MuHope.
Onpepenutenn 2 n 3
nopsiakos. x cBoicTBa.
Anrebpavyeckune
LOMNOJIHEHUS.
Onpepenutenn n-ro
nopsgaka. Cncremsl
JINHENHbIX YPaBHEHWN.
OCHOBHbIe MNOHATUSA.
Mpasuno Kpamepa.
MaTpuyHbIn MeTon
peLleHns CUCTEM JINHENHbIX
ypaBHeHUn. Teopema
KpoHekepa-Kanennu.
MeTop lNaycca.

2 AHanuTuyeckasa reomeTpus |4 BekTopbl. [poekuyuns YK-1.3; 3HaTb: - lorn4yeckmne , Nlekumns-becena

BEKTOPa Ha OCb.
HanpasnsioLime KOCUHYCbI

dOopMbI 1 MpoLeaypshl,
cnocobcTByoWMe
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
BeKTopa. [inHa BeKTopa. pecnekcmu no nosony
Cnctema KOopAvHaAT Ha cobCcTBEHHOM 1
NPsSIMOW, MNJIOCKOCTU U B MbIC/IUTENbHOWN
npocTpaHcTee. MonsapHasa nesATenbHOCTU. YMeThb: -
cucTeMa KoopamHaT. apryMeHTUpoBaHHO
CkanspHoe, BEKTOpHOe 1 opMmpoBaTb COBCTBEHHOE
CMellaHHOoe npounsseeHne CYy)XKOEeHNe N OLLeHKY
BEKTOpOB. lpuoxeHne B nHdopmauuun. Bnagets: -
reoMeTpun N TeXHUKe. HaBblKaMu ornpeaesneHns
MpocTenwmne 3apgayn NMpPakTU4YeCcKnx
aHanMTn4eckon rnocnencTBUN U3NOXKEHHOIO
reomeTpun. PasznnyHble pelleHns 3agadn.
BUAObl YyPaBHEHWNS NPSMON
Ha NJIOCKOCTU. YpaBHeHns
NJIOCKOCTU 1 NPSIMOWA B
npocTpaHcTee. MpnsHakun
napasaenbHOCTV NPAMON U
MJ0OCKOCTU. Yron Mmexay
MJoCcKOCTAMU. Yron Mmexay
NPSIMON 1 NNOCKOCTbIO.
KpuBble BTOpOro rnopsiaka.
[ToBepPXHOCTN BTOPOro
nopsiaka. OKpy>XHOCTb,
annunc, napabona,
runepbona. Nx
reomMeTpu4eckne CBONCTBA
M ypaBHeHMs. [ToBepxHOCTU
BTOPOro rnopsaka
(annunconasbl,
runepbonongbl 1 T.4.).
KoMnnekcHble Yyncna MHuMas eguHnua. YK-1.3; 3HaTb: - Iornyeckne , Nlekuuns-becena

Anrebpaunyeckas opma
3anncy KOMMJeKCHOro
yncna. 3obpakeHune
KOMMMJIEKCHOI 0 YMCsa Ha
naockocTu. lencTens Hapg,
KOMMAEKCHbIMU YnCnamu B
anrebpaunyeckon chopme
3anucu.
TpuroHoMeTpunyeckas
dopMa 3anucu
KOMTMJIEKCHOr 0 Yncna.
Dencteunsa Hap
KOMMJIEKCHBIMU YUCNaMun B
TPUrOHOMETPUYECKOW
dopMe 3anucu.
[MokasaTenbHaa opma
3anncy KOMMJeKCHOro

dOopMbI 1 MpoLeaypshl,
cnocobcTrytlowme
pednekcun no rnosoay
cobCcTBEHHOM 1
MbIC/IUTENbHOWN
nesaTenbHOCTU. YMeThb: -
apryMeHTUpoBaHHO
(opMmpoBaTb COBCTBEHHOE
CY>XOEHNE N OLLEHKY
MHpopMauun. BnapeTs: -
HaBblKaMu ornpeaesneHns
MpPakTU4YeCcKnx
rnocneacTBUN U3NTOXKEHHOIO
pelleHns 3agayn.
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
yucna. flencteua Hapg
KOMMJIEKCHBIMY YUCaMu B
nokasaTesibHOM hopmMe
3anucu.
Mpepnen pyHKLNN. [MoHATWe npepnena YK-1.4; 3HaTb: - OCHOBHbIE , Nekuuns-6ecena
GyHKUMK. MNpepen yHKLMN TepMuHbl 1 6asoBkle
B Touyke. Npepen yHKUUN 3J/IEMEHTHI, MeTOAbI
B 6eCcKoHeYHoCT!. nccnenoBaHuUnm B cucteme
OCHOBHble TeopeMbl 0 couvanbHO-ryMaHnTapHom
npegenax MyHKUUN. 3HaHUA. YMETb: -
3ameyaTesibHble Npeaensl. KPUTUYECKUN OLeHMBaTb
beckoHe4yHO Manble n WHopMaLnio, He3aBUCUMO
6eckoHe4Ho bonblune OT UCTOYHUKA,
PyHKuMKn. CBA3b Mexay CaMoCTOATESIbHO
6eckoHeYyHOo 601bWMN 1 npuobpeTtaTb 1
6eCcKoHeYHO ManbiMu cucTteMaTmn3npoBsaTb
PyHKUMAMUN. [oHaTre 3HaHuA,
HenpepbIBHOCTU YHKLNN. apryMeHTUpoBaHHO
Pa3nnyHble onpepeneHns OTCTauBaTb CBOK TOYKY
HernpepbIBHOCTU (PYHKLUN B 3peHusa. BnapeTts: -
TO4YKe. HenpepbIBHOCTb KOHKpETHON MeTohosiornen
OCHOBHbIX 3JIEMEHTapPHbIX n 6a3oBbIMM MEeTOAaMMU
dyHKUMN. Knaccndukaumsa coumanbHO-ryMaHUTapHbIX
ToYeK pa3pbiBa PyHKLMNA. ONCUMNINH,
CBoncTBa yHKUNNA, MO3BONALWLNMU
HernpepbIBHbIX Ha OTpe3Ke. OCYLLEeCTBAATHL pelueHne
Teopema 06 LIMPOKOro Kiacca ¢ 3agay H
OrpaHUYeHHOCTU ay4Ho-nccnenoBaTesIbCKkoro
HenpepbIBHON PYHKLUN Ha W NPUKJIafHOro xapakrepa.
oTpe3ke. Teopema 0
OOCTVKEHUN hyHKLMER,
HenpepbIBHOWN Ha OTPEe3Ke,
CBOWX TOYHbIX FpPaHen.
OnddepeHumnansHoe Mpown3BoaHas MyHKUUN. YK-1.3; 3HaTb: - lorn4yeckmne , Nlekumns-becena

ncyucneHve yHKUnm
OOHOW nepemMeHHomn

3ajauu, npusoasLmne K
NOHATUIO NMPON3BOAHON.
OnpepeneHve
npou3soaHown. Mpasuna
aonddepeHumpoBaHums.
Tabnvua NPon3BOAHbIX.
Mpon3BoAHAs C/IOXKHON 1
obpaTHOM hyHKLMN.
lMponssoaHas
rnapaMeTpuyecKmn 3aaHHON
GyHKUUK. MNoHATne
anddepeHumpyemoctu
PyHKUMKN. nddepeHumnan
dyHKumn. CeA3b

dOopMbI 1 MpoLeaypshl,
cnocobcTrytlowme
pednekcun no rnosoay
cobCcTBEHHOM ”
MbIC/IUTENbHOWN
neaTenbHOCTU. YMeThb: -
apryMeHTUpoBaHHO
(opMmpoBaTb cOBCTBEHHOE
CY>XOEHNE N OLLEHKY
MHpopMauun. BnapeTs: -
HaBblKaMu onpeaesneHns
MpPakTU4YeCcKnx
rnocneacTBUN U3NTOXKEHHOIO
pelleHns 3agadn.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0 390 03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3 4 5

6

7

8

9

MPOV3BOLAHON 1
anddepeHurana.
Mpon3BoaHbIE N

o depeHumansl BbICLINX
nopsakos. OCHOBHble
Teopemsbl
anddepeHumnansHoro
ncumncneHuns. NMpumepsl nx
npuMeHeHwe, Npasuso
NonuTtana. UccneposaHne
rnoBefeHns PyHKUNN.
OTbICKaHMe To4YeK
JIOK@JIbHOro 3KCTpeMyMa
PyHKUUKN. YcnoBus
MOHOTOHHOCTU YHKLWNA.
OKCTPEMYMBI.
Heobxoanmoe un
[OCTaToO4YHOeE ycJioBMe
BO3pacTaHuA 1 ybbiBaHUA
GyHKUMN. Heobxognmoe
ycJloBMe 3KCTpeMymMma.
LocTaTo4YHble NPU3HaKK
CyLiecTBOBaHUA
3KcTpemyMa. OTbICKaHue
HanbonbLiero n
HavMeHbLUero 3Ha4YeHnmn
HernpepbIBHbIX Ha OTpe3kKe
GyHKuMn. UccnepoBaHne
BbINYKJIOCTUN PyHKLMN.
Toykun neperunba. Obwasn
cXeMa MocTpoeHuns
rpadmnkoB MYHKLNNA.
ACUMNTOTbI (PYHKLWA.
Mprvmepbl NOCTPOEHNS
rpaurKoB PYyHKLNN.

OndpdepeHumnansHoe
ncuncneHne pyHKLnn
HECKOJIbKNX NepeMeHHbIX

MoHATMe pyHKUNN
HECKOJIbKNX NepeMeHHbIX.
ObnacTb onpeneneHns.
FeomeTpuyeckoe
n3obpaxeHue pyHKLMN
OBYX NepeMeHHbIX.
YacTHble Npon3BoaHbIE U
aonddepeHumpyemMocTsb
PYHKLUNN HECKONbKMX
nepemMeHHbIX. MoAHbIN
onddepeHumnan n ero
CBfI3b C YaCTHbIMM
NPOVN3BOAHbLIMU.

YK-1.3;

3HaTb: - Iornyeckne
GOopMbl 1 MpoLeaypbl,
cnocobcTByowme
pediekcum no nosoay
cobcTBEHHON 1
MbIC/TUTENbHOWN
[eATenbHOCTU. YMeTb: -
apryMeHTUpOBaHHO
thopMupoBaTb COBCTBEHHOE
Cy>XOEHNE N OLLeHKY
MHGpopMauun. BnageTs: -
HaBblKaMu ornpeaesieHns
NpPaKTUYeCKnNX

, Nekuuns-becena
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copnep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

KacaTenbHasa naockocTb U
HOpPMaJlb K MOBEPXHOCTW.
FeoMeTpuyecKnin cMbicn
rnonHoro anddepeHumnana.
pagveHT n NpomnsBoaHas
no HanpaeaeHWo. YacTHble
NPON3BOAHbIE N MOJIHbIE
AnddepeHumnansl BbICLLINX
nopsiAkos. YacTHble
NPON3BOAHbIE BbICLLUNX
NnOpsAKOB.
OnpdepeHumnans BbICLLINX
nopsakos. OnpeneneHve
3KCTpeMyMa QYHKUNN
HECKOJIbKNX NepeMeHHbIX.
Heobxoanmoe ycnosne
3KCTpeMmymMa. [locTtaTo4HOE
yCJloBMe CyLLecTBOBaHUSA
3KCTpemyMa. MeTtopn
HaVMeHbLUNX KBaApaTOB.

NocnefcTBUIA N3N0XKEHHOro
pellueHns 3aaa4n.

WNHTerpanbHoe ucyncneHue

HeonpepneneHHbIn
WHTerpan v ero CBOMCTBa.
Tabnnua OCHOBHbIX (hOpMYy I
WHTErpnupoBaHuS.
OCHOBHble MeTOoAbI
WHTErpupoBaHnS.
HenocpencTBeHHoe
WHTEerpupoBaHue.
WNHTerpmnposaHue no
4acTaM 1 3aMeHa
rnepeMeHHon.
WHTerpmnposaHue
pauMoHanbHbIX MYHKLNNA.
Ncnonb3oBaHne MeToabl
pa3noXxeHns Ha
npocTtenwune opobun
pa3noXXeHuns Ha
npocTtenwmne gpobu.
WNHTerpuposaHue
BbIPaXkeHU, COAEeP KaLLNX
TPUroHOMEeTpU4eckmne
PyHKUUN. UHTerpmposaHue
HEeKOTOpbIX
nppaumnoHabHbIX
BbIpa>XeHUM.
OnpepneneHHbI UHTErpan
Kak npenen nHTerpasnbHbix
CyMM. YcnoBus

YK-1.3;

3HaTb: - Iorn4yeckue
GOopMbl 1 MpoLeaypbl,
cnocobcTByowWwme
pediekcum no nosoay
cobcTBEHHON 1
MbIC/TUTENbHOWN
0eATeNnbHOCTU. YMeTb: -
apryMeHTUpOBaHHO
thopMupoBaTb COBCTBEHHOE
Cy>XOEHNE N OLLeHKY
MHGpopMauun. BnageTs: -
HaBblKaMu ornpeaesieHns
NpPaKTUYeCKnNX
nocnencTBUA N3NI0XKEHHOI 0O
pelweHns 3a8a4un.

, Nekuuns-becena
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

Cyll,ecTBOBaHUA
onpeneneHHoro
nHTerpana. OCHOBHbIE
CBOWCTBa onpenesieHHoro
nHTerpana. OueHkun
nHTerpanos. NHTerpan u
rnepeMeHHbIM BEPXHUM
npegesiom. ®opmysa
HbloToHa-JlenbHuLa 1 ee
rnpuUMeHeHne ons
BbIYUCNEHUSA
onpefeneHHbIx
MHTerpanos. Belyncnenmne
onpeneneHHbIX
WHTerpanos.
WNHTerpmnposaHue no
4acCTHAM 1 3aMeHa
nepemMeHHon.HekoTopble
dusnyeckue n
reomeTpu4eckmne
NPUNOXKEHNS
onpeneneHHoro
MHTerpana.
HecobcTBeHHbIE
MHTerpanbl.

OudpdhepeHunanbHble
ypaBHeHus

OudpdepeHunanbHble
ypaBHeHusa 1-ro nopsigka.
OCHOBHbIe MNOHATUSA.
3apadva Kown. Teopema
CyLLLeCcTBOBaHUA 1
e[MHCTBEHHOCTY 3aj4a4un
Kowu. MoHsTue 06 ocobbix
peleHnsax
onddepeHumanbHbIX
ypaBHeHun. OCHOBHble
KJlacCbl ypaBHEHW 1-ro
nopsifika, MHTErpupyeMbix B
KBagpaTypax. lNpunoxeHns
ondgepeHumanbHbIX
ypaBHeHui 1-ro nopsaka B
pa3finyHbIX obnacTax
HayKu.
OuddhepeHumnansHble
ypPaBHEHUS BbICLLMX
nopsakos. OCHOBHblIE
noHaTusa. 3agada Koww.
lMoHATVe 0 KpaeBbIX
3ajadvax gns

YK-1.3;

3HaTb: - lorn4yeckne
(hopMbl 1 NpoLienyphl,
crnocobcTBylowme
pednekcmu no nosony
cobcTBEHHON 1
MbIC/IUTE/IbHON
L0eATeNbHOCTUN. YMeTh: -
apryMeHTUpOBaHHO
hopMmpoBaTb COBCTBEHHOE
CY>XOEHNE N OLLEHKY
WHpopmMauuun. BnageTs: -
HaBblKaMu ornpeaesieHns
MpakTU4YeCcKux
rnocneacTBUN N3NT0XKEHHOI0
peLueHns 3agadn.

, Nekuuns-6ecena
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

ongpdepeHunanbHoOro
ypaBHeHUSA. YpaBHeHUS,
BbICLLUMX MOPSAAKOB
[onyckKatoLwme NoHMXeHNs
nopsiaka. JInHenHble
OAHOPOAHbIE
onddepeHumanbHble
ypaBHeHUSA. /IX OCHOBHble
cBoncTBa. JInHenHas
3aBMCUMOCTb U
HEe3aBMCUMOCTb peLLeHnn.
Onpepenutens BpoHckoro
CTpykTypa obuiero
pelwieHuns. JInHenHole
OAHOPOAHbIE ypaBHEHUS 2
nopsiika ¢ MOCTOAHHbIMU
Ko3(ppunumeHTamu.
XapakTepucrtmyeckoe
ypaBHeHMe. 3 BO3MOXXHbIX
cny4yas. JInHenHoe
HEeOLHOPOAHbIe
onddepeHumansHbole
ypaBHeHus. MeTop
NarpaH>xa Bapuaunm
MPOW3BOJIbHbIX
MOCTOSAHHbIX. JINHENHbIE
HEOAHOPOAHbIE YypaBHEHUS
C MOCTOAHHBLIMWN
Ko3(ppunumeHTamu.
YpaBHeHMNS C npaBon
4acTbio cAeunanbHOro
BMAa.

Pagbl

Yucnosble pagbl. OCHOBHbIE
onpepeneHus. CBONCTBa
CX0AALWMXCS PAOOB.
Heobxoanmoe ycnosue
CXoAuMoCTU. [loCcTaTo4YHble
yC/I0BUS CXOAUMOCTM
3HAKOMOJIOXKNTESIbHbIX
PALOB: MPU3HAKK
cpaBHeHuns, Oanambepa,
Kowwn, nHTerpanbHbIN.
3HaKoNepeMeHHbIe psaabl.
3Hako4epepyowinecs
panbl. Teopema JlenbHumua.
AbconoTHasa 1 ycsnoBHas
CX0AUMOCTb. CTeneHHble
paabl. UHTepBan n pagnyc

YK-1.3;

3HaTb: - Iornyeckne
GOopMbl 1 MpoLeaypbl,
cnocobcTByowme
pediekcum no nosoay
cobcTBEHHON 1
MbIC/TUTENbHOWN
[eATenbHOCTU. YMeTb: -
apryMeHTUpOBaHHO
thopMupoBaTb COBCTBEHHOE
Cy>XOEHNE N OLLeHKY
MHGpopMauun. BnageTs: -
HaBblKaMu ornpeaesieHns
NpPaKTUYeCKnNX
nocnencTBUA N3NI0XKEHHOI O
pelweHns 3a8a4un.

, Nekuuns-becena
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

CXOAMMOCTUN CTEMNEHHOro
psga. CBONCTBa CTEMNEHHbIX
panos. MNo4yneHHoe
onddepeHumposaHmne n
WHTerpnposaHme
CTeneHHbIX psgos. Paabl
Tennopa n MaknopeHa.
Pa3noxeHune yHKUUN B
CTeneHHoW pAa.
MprvMeHeHne cTeneHHbIX
pAnoB B NpUBANXKEHHbIX
BbIYNC/IEHNAX 3HAYEHUN
(DYHKLNN 1 MHTErpaaos

Teopus BeposaTHOCTEN

BepossiTHOCTb cobbITHS.
Knaccnyeckoe n
cTaTucTmn4eckoe
onpegeneHve
BEpOATHOCTEN CobbITUNA.
3NeMeHTbl KOMBMHATOPUKM.
TeopeMbl cnoxeHUs n
YMHO>XEHMNSI BEPOSATHOCTEN.
YcnoBHas BEPOSITHOCTb.
Teopema cnoxeHus
BEPOATHOCTEN COBMECTHbIX
cobbITUN. OCHOBHbIE
hopMyJibl N8 BEPOATHOCTU
cobbITnin. Popmyna NoSHON
BepoATHOCTU. DopMyna
baneca. ®opmyna
BepHynnn. ®opmyna
lMyaccoHa. AnCcKpeTHble
CNy4yaiHble BESINYUHDI.
Buabl cny4yamHbIX BEANYMH.
PacnpepeneHune
OVCKPEeTHON Cny4yanHom
BEJINYMHBI.
MaTemaTunyeckoe
oXXugaHue n ANCnepcus, nx
CBOWCTBa. HenpepbiBHbIE
CcNy4YyaiHble BENYUHBI.
DYHKUMS N MNOTHOCTb
pacnpegeneHuns
BEPOSATHOCTEN.
MaTemaTunyeckoe
oXXupaHue n gucnepcus.
Mopa n mennaHa.
MoMeHTbl. OCHOBHblE BUAbI
pacnpeneneHuni:

YK-1.4;

3HaTb: - OCHOBHbIE
TepMuHbl 1 6asoBkle
3/IeMEHTbI, MeToAbl
NCcCneooBaHUN B cucteme
coumanbHO-ryMaHUTapHOM
3HaHUA. YMeTb: -
KPUTUYECKN OLEeHNBaTb
nHpopMaL Mo, He3aBNCMMO
OT UCTOYHUKA,
CaMOCTOATENIbHO
npmnobpeTtaTb 1
CcMCcTeMaTn3nNpoBaTb
3HaHuUS,
apryMeHTUpOBaHHO
OTCTamBaTb CBOK TOYKY
3peHusa. Bnapets: -
KOHKpETHON MeTohosiornen
1 6a30BbIMU METOAAMM
coumanbHO-ryMaHUTapPHbIX
ONCUMNNNH,
MoO3BOJIAOLMMUN
OCYyLLEeCTBNATb peLlleHne
LNPOKOro Kflacca € 3afay H
ay4HO-McCnenoBaTeNbCKOro
M NPUKIaQHOro xapakrepa.

, Nekuuns-6ecena
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

paBHOMepHoe,
3KCMOHeHunasnbHoe,
HopManbHoe CucTeMbI
CNyYalHbIX BENYUH.
PacnpepneneHne gsymepHomn
CNy4aHOM BEINYUHBI.
KoBapunauusa n

KO3 PULIMEHT Koppensaumn.
JNinHenHasn perpeccus.
MpepenbHble TeopeMbl
Teopun BEPOATHOCTEN.
3aKoH 6onbLUmnX Yyncen.
LleHTpanbHaa npenenbHas
TeopeMma.

MaTemaTunyeckas
CTaTUCTUKa

Bbibopka n ee
pacnpeneneHue.
BbibopoyHas n
reHepasbHas
COBOKYMHOCTW. Tunbl
BbI6OPOK. MONNIOH YacToT
N rncTorpamm.
CTtaTuctunyeckoe
pacnpeneneHne BblbopKu.
AMnupunyeckasa pyHKUNS
pacnpeneneHuns.
CTaTUCTMYECKME OLLEHKN.
HecMmeweHHble,
3(pheKTmBHLIE U
COCTOAATESIbHbIE OLEHKN.
BbibopoyHas cpenHaa n
BblIbOpOYHasa gmucnepcus.
To4ye4yHas N UHTepBasibHbIE
oueHKN. [loBepuTenbHbIN
WHTepsas. MeTton
MOMEHTOB A1 TOYEYHOM
OLEHKN NapaMeTpoB
pacnpepneneHus. lNMposepka
CTaTUCTUYECKUX rmnoTes.
MoHsATMe cTaTUCTUYeCcKon
rumnoTesbl. OWmnbKN
nepBoro 1 BTOPOro poaa.
MpoBepka rmnoTesbl 0
pacnpeneneHun
reHepasibHOMn
COBOKYMHOCTU. CpaBHeHMe
OBYX pucrnepcumn
HOPMabHbIX FreHepasibHbIX
coBOKynHocTen. Kputepui

YK-1.4;

3HaTb: - OCHOBHblE
TepMUHbI N 6a3oBble
3/IEMEHTHI, MeTOAbI
nccaenoBaHuU B cucteme
counanbHO-ryMaHNTapHOM
3HaHUA. YMeTb: -
KPUTUYECKN OLLeHNBaTb
WHopMaLnio, He3aBUCUMO
OT UCTOYHUKA,
CaMoCTOATESIbHO
nprnobpeTtaTb 1
CMCTEMaTU3NPOBaTb
3HaHUS,
apryMeHTuUpoBaHHO
OTCTamBaTb CBOKO TOYKY
3peHuns. BnageTsb: -
KOHKPETHOW MeTOA0JIOrnen
1 6a30BbIMY METOAAMMU
coumanbHO-ryMaHUTapHbIX
ONCUUMANH,
MO3BOJIAOLWMMMN
OCYLLLEeCTBNATb peLleHne
LIMPOKOIo Knacca C 3agay H
ay4HO-NCCenoBaTeNIbCKOro
N NPUKIaQHOro XxapakTepa.

, Nekumns-becena
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Cem HauMmeHoOBaHue TeMbl TpyAsoeMKocTb (4achl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

MupcoHa. KoppensaunoHHo-

pPerpecCrMoHHbIN aHan3.

BbibopoyHble ypaBHEHUSA

perpeccunn. JINHENHLIN

KO3 PULIMEHT Koppensaumn.

NTOrlO: 51 16
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Cem

Ne paspgena pUCUUNIIUHBI

HaumeHOBaHMe NpPaKTUYeCKUX 3aHATUM

06bem B yacax

o®0

390

0390

1

2

3

4

6

2

Ponb MaTemaTuku B Hayke.JInHenHasa anrebpa

MaTpuubl. Jencteua ¢ maTpuuamu. Onpepenutenu. PeweHue CJTY meTtogom Kpamepa,
MaTPUYHbIM METOLOM.

4

5
2

AHanunTu4yeckas reoMeTpus.

KoopaunHaTbl BEKTOpa, AJIMHA BEKTOPA, Yrosl Mexay BeKTopaMu, CKasnsspHoe, BEKTOpHoOe,
CMellaHHOoe rnpounsseeHne BeKTOPoB. Pa3nnyHblie BUAbI ypaBHeHvu7| I'IpﬂMOVI, NNoCKoCTH,
yroa mexxay naoCKoCTaMU. KpI/IBbIe BTOPOro nopdanka.

4

2

KomnneKcHble Yyncna.

LencTBms Haf KOMMIEKCHbIMY YNCIaMK B anrebpanyeckon, TPUrOHOMETPUYECKON 1
rnokasaTesibHOW hopmax 3anucu. PelneHne KBagpaTHbIX ypaBHeHUN. MNepexos oT ogHOM
hOpMbl 3aNMMCN KOMMNIEKCHOIO YMCaa K APYron.

Mpenen nocneposaTtensHocTW. MNpepen
PYHKLMN.

Mpenen yucnoson nocneposaTencHocTU. Mpenen pyHKUnK. MNpeaen MyHKUUN B TOYKeE.
Mpenen yHKUUN B 6eCKOHEYHOCTU. TeopeMsbl 0 npeaenax GyHKUNN. Tunbl
HeonpenenéHHocTel 1 cnocobbl NX packpbiTUSA. 3aMedaTesNbHble Npeaesbl. Ux cBocTBa
Pa3nnyHble onpenesieHNs HENPEPLIBHOCTU PYHKLMU B TOYKe. HenpepbiBHOCTbL OCHOBHbIX
3N1eMeHTapHbIX PYHKUMN. Knaccndukauma To4ek paspbiBa QYHKLNNA.

OuddepeHunanbHoe ncyncneHne pyHkLnmn
04HOW NepeMeHHOoNn.

Mpasnna gnddepeHLMpoBaHNA CyMMbl, NPOn3BeAeHNs, YacTHoro. Tabanua Npon3BoaHbIX.
MoHATME CNOXXHOW PYHKLUK. Npon3BOAHAsA CNOXKHOM QYHKUNW. NMoHATHe obpaTHOM
hyHKUMK. MpomnssBoaHas obpaTHOM yHKLUK. [Tpon3BOAHbIE 06pPaTHbBIX TPUTOHOMETPUYECKUX
yHKUMRA. [pon3BoaHan NapamMeTpuyeckn 3agaHHon pyHKunn. JuddepeHunan hyHKLNN,
CB#A3b Npon3soaHoON 1 anddepeHumnana. FleomeTpnyeckuin cMmbicn anddepeHunana.
MpousBogHble U anddepeHLmnansl BbiCLIMX Nopaakos. ®opmyna JlenbHuua.
HenHBapuaHTHOCTb popMbl AnddepeHLnanos Nnopsgka Bbille nepeoro. Ycaosus
MOHOTOHHOCTU (PYHKLUNIN. IKCTPEMYMbI PYHKLUNK. OTbiICKaHNe HanbonbLLero n HauMeHbLIero
3Ha4YeHUI HenpepbIBHbIX Ha OTpe3ke hyHKUMA. ObLaa cxemMa NOCTPOEHNS rpadnkoB
YHKUNRA. iccnepgoBaHme BbIMYKAOCTU PYyHKLMN.

OndhdepeHunanbHoe ncHncneHne QyHKUNn
HECKOJIbKUX NePEMEHHbIX

Mpeaen yHKLUMM ABYX NepeMeHHbIX. YacTHble MPOU3BOAHbIE MEPBOro NopsaKa.
HenpepbIBHOCTb YHKLUW ABYX NepeMeHHbIX. FeoMeTpuyYecKkuin CMbICA MNOSHOIro
anddepeHumana. F'pagueHT 1 NPon3BoAHas Mo HanpasaeHuo. YacTHbIe MPOU3BOAHbIE
BbICLLUMX NOPAAKOB. AuddepeHumnansl BoiCLLIMX NOPSAKOB. OnpeaeneHme sKCTpemMyma.
HeobxoanMoe ycnoBue aKcTpeMyMa. [loCTaTOYHOE yC/IoBME CYLLLEeCTBOBaHMSA 3KCTpeMyMa.
YCNOBHBIN 3KCTPEMYM.

MHTera)‘IbHOG ncHmncneHune.

HenocpeacTeeHHoOe MHTErpupoBaHue. HTerpMpoBaHve no YacTsaM U 3aMeHa NepemMeHHoM.
WHTerpupoBaHue paumnoHabHbIX GYHKLMIA. UIHTErpupoBaHme BblpaXKeHWin, CofepXaLumx
TPUroHOMEeTpUuYeckKme QyHKLUN. MHTerpMpoBaHe HEKOTOPbLIX NPPaLMOHAbHbIX
BblpaXkeHuin. OnpeaenéHHblin MHTerpasn. MHTerpnpoBaHune no YacTsM U 3aMeHa NnepemMeHHon
B onpefenéHHoM nHTerpase. HecobCcTBeHHbIE MHTErpasibl C 6eCKOHEYHBIMU Npeaenamm
MHTerpmpoBaHus. Hecob6CTBEHHbIE UHTErpasibl OT HEOrPaHUYEHHbIX (YHKLNIA. X OCHOBHbIE
CBOMCTBA. ABCOJIIOTHAS M YC/IOBHAs CXOAMMOCTb. MpU3HaKM CXOAMMOCTH.

OnddepeHunanbHble ypaBHEHMNA.

OndepeHumnanbHble ypaBHeHUS 1-ro nopsaka ¢ pa3fesiéHHbIMU U C pasaensaowmumMncs
nepemMeHHbIMU. OgHOpoAHble AnddepeHumanbHble ypaBHeHNS. JINHeNHble
onddepeHumnansHble ypaBHeHUA. YpaBHeHne bepHynnu. duddepeHunanbHblie ypaBHEHNSA
BbICLUMX MOPSAAKOB, AONYyCKaloLWme NMoHNnXeHne cteneHn. JINHenHble 0A4HOPOAHbIE YPaBHEHUS
2 nopsaka C NoCTOSAHHbIMUK Ko duumneHTamm JIMHenHble HEOLHOPOAHbIE
ondpgepeHunanbHble ypaBHEHNA 2-ro Nopagka.

14

Panbl.

Yucnosble psiibl. 3HAKOMepeMeHHble psabl. CBOWCTBA CXOAsALMXCS psaaoB. Heobxoaumoe
yCnoBme CXoAMMOCTU. [oCTaTOYHbIE YC/IOBUS CXOAUMOCTUN 3HAKOMONOXKUTENbHbLIX PALOB:

12
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Cem

Ne paspena pUCUUNUHDbI

HauMmeHoBaHue npakTudieckKkux 3aHATUMN

06bem B yacax

(o] o)

390

03®0

2

3

a

5

6

npu3sHakm cpaBHeHus, Oanambepa, Kowwn, nHTerpanbHbIi. 3HaKo4YepeayLwmecs paabl.
Teopema JlenbHuua. A6CoNoTHas 1 yCIOBHasa CXxoaMMoCTb. CTeneHHble paabl. IHTepBan n
paanyc cXxoAMMOCTN CTeneHHoro paaa. CBONCTBa CTeMNeHHbIX paaoB. [ToyneHHoe

o depeHupoBaHe N HTErpnpoBaHne cTeneHHbIX paaoB. Paasl Tennopa n MaknopeHa.
Pa3no)keHne yHKLNM B CTENEHHOW pAa.

Teopwus BeposTHOCTEW

BepossTHOCTb cobbITMA.CnyyariHble cobbiTnsA. Anrebpa cobeiTuin. Knaccuyeckoe n
CTaTUCTU4YeCcKoe onpenesieHne BepoaTHOCTEN COBbITN. DneMeHTbl KOMOUHaToOPUKN.
TeopeMbl CNIOXKEHUS N YMHOXXEHNSA BEPOATHOCTEN. YCI0BHasA BEPOATHOCTb. Teopema
CJIOXKEHMNA BEPOSATHOCTEN COBMECTHbIX COBbITUN.OCHOBHbIE POPMYbl 419 BEPOATHOCTHU
cobbiTun. Popmyna noaHom BeposaTHoCcTU. Popmyna baneca. Popmyna bepHynnu. ®opmyna
MyaccoHa. AnckpeTHble Cay4yanHble BeNNYMHbL.Buabl cnyvyanHbix BeNnduH. Pacnpegenerve
OVCKPETHOW Cily4aliHOW Be/InYMHbI. MaTemMaTnyeckoe oXXnaaHue n aucrnepcus, nx CBONCTea.
HenpepbiBHbIE CyYaiHble BENYNHbI. PYHKLMS N NIOTHOCTb pacnpeneneHus
BepoATHoCTen. MaTemaTnyeckoe oXXujaHve n gucnepcms. Moga n megnaHa. MoMeHThI.
OCHOBHble BMAbl pacrnpegeneHunii: paBHOMepHoe, 3KCNOHEeHLnaibHOe, HopMaJibHoe.
CucTeMmbl ClyHalHbIX BENMYMH. PacnpeneneHne AByMEPHON CAy4aniHOM BENYUHBI.
KoBapunaunsa n KoadduumeHT koppenaunun. JiInHenHas perpeccus. lNpenenbHble TeOpeMsbl
Teopum BepossTHOCTeN.3aKoH 6osblinx Ynucen. LleHTpanbHas npefenbHas

MaTemaTnyeckasa ctaTuCTuKa.

Bbibopka 1 ee pacnpeneneHne.BeilbopoyHas n reHepajsibHas COBOKYMHOCTU. Tunbl BbIGOPOK.
MonuroH 4acToT u ructorpamm. CTaTUCTUYECKOE pacrnpeesieHne Bolbopkn. IMnupmyeckas
PyHKUMSA pacnipegenenHns. CTaTuctnyeckne oueHkun. HecmeweHHble, shpeKkTUBHbIE 1
cocTosATeNbHble oueHKN. BoibopoyHas cpeaHaa n BbibopoyYHaa aucnepcus. To4evyHasa u
MHTepBaJibHble OUueHKN. [loBepuTeibHbIN MHTepBas. MeTod MOMEHTOB AJ1 TOYEYHOWN OLEeHKMN
napameTpoB pacnpegeneHuns. Nposepka CTaTUCTUHECKUX TMNoTe3.MoHATME CTaTUCTUYECKON
rnnoTesbl. Owmnbkn NepBoro n BToporo poaa. Nposepka runoTesbl 0 pacnpeneneHnm
reHepanbHON COBOKYNHOCTU. CpaBHeHMe ABYX ANCMEPCUA HOPMaJibHbIX FeHepasibHbIX
COBOKYMHOCTEN.

WUTOro:

68

12

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>XkaHue U o6beM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHblie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Hacax

Y4ebHbIM NIaHOM He NMpeayCcMOTPEHO

5.7. MpuMepHasa TeMaTUKa KYPCOBbIX NpoeKToB (paboT)
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Y4ebHbIM MJIaHOM He NMpenycMOoTPeHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
2/2/1 [MeTop XopaaHo-laycca. CocTaBneHne KoHcnekTa.lNoabop v pelweHne NpuMepoB. 2 Hef 10 18
2/2/1 dnnmncouna, o4HONONMOCTHOM runepbonong, CocTaBrneHune KoHcrnekTa.lMogbop 1 pelieHne nNnpumMepos 3 Hen 8 18
OBYNONOCTHOW runepbonong, sNInMnTUyYeckunin
napabonong, runepbonnyecknn napabonoung,
KOHYC BTOPOro nopsiaka.
2/2/1 [KoHTponbHas paboTa «nmMHelHas, BeKTopHas PelweHve TnnosbIx 3amda4 4 Hep, 2
anrebpa 1 aHanMTU4YeCKas reomeTpus»
2/2/1 [KoMmnnekcHble Yyncna CocTaBneHne KoHcnekTa.lNoabop v pelieHne NnpuMepos 5 Hep 10 18
2/2/1 |[MHoxecTBa. [lencTBUTE/NbHbIE YUCAA. CocTaBneHune KoHcnekTa.lNoabop v pelleHne NnpuMepoB 6 Hep, 8 18
DYHKLMSA.
2/2/1 KoHTposibHasa paboTa «KOMMAEKCHbIE YNCAa, PeweHne TnnoBbIX 3a4a4 7 Hepn 2
npegen n HenpepbiBHOCTb PyHKLUN»
2/2/1 | OnddepeHumnanbHoe ncHncneHne gyHkunm CocTaBneHne KoHcnekTa.lNoabop v pelleHne NpuMepoB 9 Hep 8 18
04HOW NepeMeHHON. PelleHne npuknagHbiX
3ajay.
2/2/1 [KoHTponbHasa paboTa «anddepeHumnansHoe PelwweHne TnnosbIX 3adauy 10 Hep 2
ncynceHne»
2/2/1 |[Haubonblee n HanMeHbLLee 3HAYEeHUS CocTaBrnieHune KoHcnekTa.lNoabop n peweHne 12 Hep 10 18
hyHKLMWN B 3aMKHYTOIM obnacTtu.
2/2/1 KoHTponbHas paboTa «anddepeHumanbHoe PelwleHne TnnosbIX 3ada4 13 Hep 2
ncyncneHne PyHKUMn HeCKONbKNX
rnepemMeHHbIX»
2/2/1 [ [BOVHbIE N TPONHbIE NHTErpabl. CocTaBrnieHMe KoHcnekTa.lNoabop 1 peleHne npuMmepos 16 Hep, 12 15
2/2/1 [KoHTponbHas paboTa «umHTerpaabHoe PelwweHve TnnosbIx 3ama4 17 Hep 2
ncyncsieHne»
3/3/2 Cuctembl gnddepeHuUnanbHbIX YpaBHEHWI CocTaBneHne KoHcnekTa.lNoabop v pelieHne NnpuMepos 7 Hep 12 29
3/3/2 | KoHTponbHasa paboTa «anddepeHumasbHbie PelweHve TnnosbIx 3amda4 8 Hepn 2
ypaBHEHUS»
3/3/2 | Paabl ®ypbe. UHTerpan dypobe. CocTaBrnieHMe KoHcnekTa.lNoabop 1 peleHne npuMepos 11 Hep, 12 29
3/3/2 KoHTposibHasi paboTa «psigbl» PeweHne TMNOBLIX 3a4a4 12 Hep 2
3/3/2 | OCHOBbI TEOPUYX CJTyHalHbIX MPOLLECCOB. CocTaBneHne KoHcnekTa.lNoabop v peleHne NnpuMepoB 14 Hep 12 29
3/3/2 | KoHTposibHasa paboTa «Teopusa BeposaTHOCTeln» | PelueHne TUMNOBbLIX 3a4ay 15 Hep, 2
3/3/2 | T-TecT. CocTaBnieHune KoHcnekTa.loabop 1 pelleHne npuMepoBs 16 Hep, 13 32
3/3/2 | KoHTponbHas paboTa «MaTeMaTuyeckas PelwweHve TnnosbIX 3adau4 17 Hep 2
CTaTUCTUKa»
NTOro: 133 242
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5.9. KanenpapHbin rpacdukK BocnuTaTesNIbHOW paboThbl N0 AUCUMNJIMHE

nccnepgoBaTesibCkaa un
Hay4HO-nccnegoBaTesibCKada
ANeAaATeNlbHOCTb

MaTeMaTUKN B HayKe»

Moaynb HaTta, MecTo npoBegeHus Ha3sBaHue MmeponpusaTus dopmMa nposeneHus OTBEeTCTBEHHbIN HocTuXxeHus
MeponpuaTus oby4yalowuxcs
Mogaynb 3 YyebHo- 02.2026 MI'TY Nekuunsa-guckyccms «Posb pynnoBsas. NekTop. YK-1.4; YK-1.1; YK-1.2;
YK-1.3; YK-1.5;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

Yysko, E.b. (Mankoncknin rocynapCTBEHHbIN
TEXHOJIOrNYeCKUI YHNBEPCUTET). Bbiclwiaa maTeMaTuka Ans
TexXHN4YeCKux By3o0B : y4ebHoe nocobue / E.b. Yysako ; [PIBOY
BMNO Mawkon. roc. TexHos. YH-T , Kad. BbICLU. MaTeEMaTUKK 1
cucTteM. aHanumsal. - Mankon : KyvepeHko B.O., 2018. - 262 c.
- bubnwnorp.: c. 262

http://lib.mkgtu.ru:8002/libdata.php?id=2100047764&DOK=0
7B8BI9&BASE=000530

NnHenHasn anrebpa v aHaNUTUYECKas reomMeTpus.
MeToanyeckne pekoMmeHgaumMm No N3y4eHuto oHNanH-kypca /
CocT. bepaHokoB M.K., IémnHa T.U., KysbmeHko H.A.,
LLessikoBa O.1., XakoHoBa W.M. - Mankon: UMM "Ky4yepeHko
B.O., 2023. - 64 c.

http://lib.mkgtu.ru:8002/libdata.php?id=00068361&DOK=0C
702A&BASE=000001

MaTeMaTunyecknn aHanni. Metogmnyeckne pekoMmeHgaumm rno
M3Y4YEeHUNI0 OHManH-Kypca / CocT. émunHa T.U., LLleBskoBa
0.M., Yysako E.B. - Mankon: UM "Ky4yepenko B.O., 2023. - 58 c.

http://lib.mkgtu.ru:8002/libdata.php?id=00068362&DOK=0C
7028&BASE=000001

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

Ha3sBaHue

CcblniKa

Lnnayes, B. C. Bbicluast MaTeMaTuka : y4ebHuk / B. C.
LUnnavyes. — MockBa : UH®PA-M, 2024. — 479 c. — (Bbicliee
obpasoBaHue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085943. - Pexxum
[OCTyna: no noarnucke.

https://znanium.com/catalog/document?pid=2085943

MaTemaTunka B NnpuMepax u 3afgadax : y4ebHoe nocobue /
O.M. OerTapesa, J1.H. XXypbeHrko, ".A. HnkoHoBa [u ap.]. —
MockBa : UHOPA-M, 2021. — 372 c. — (Bbicluee
obpa3oBaHue: bakanaspuart). - ISBN 978-5-16-011256-5. -
TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/1588756

https://znanium.ru/catalog/document?id=377513

Masnywkos, N. B. MaTemaTunka : y4ebHuk / U. B. MaBnyLKos,
J1. B. Po3osckun, N. A. Hapkesuny. - Mocksa : F90TAP-Megva,
2022.- 320 c. - ISBN 978-5-9704-7082-4. - TekcT :

3NeKTPOHHbIN // DBC "KoHcynbTaHT cTypeHTa" : [canT]. - URL

https://www.studentlibrary.ru/book/ISBN9785970470824.html

https://www.studentlibrary.ru/book/ISBN9785970470824.htm

519.2(07) K 89 KyunxeBa, C.K. (Marikonckumn
roCcyAapCTBEHHbIN TEXHONOMMY4eCKnn yHnsepcumteT). OCHOBbI
Teopun BEPOSTHOCTEN N MaTeEMaTUYECKON CTaTUCTUKN :
y4yebHoe nocobune / C.K. Kymxkesa, J1.XK. ManangxsHy, O.11.
LLleBakoBa. - N34. 4-e, cTep. - Mankon : MarapuH O.I'., 2013.
- 136 c. - Mpwun.: c. 132-135. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000029460. - Pexxum
poctyna: peructpaunsa B SUOC. - bubnwnorp.: c. 136 (11
Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2000029460

Kypc Bbiclienn matemaTuku, T.1 : y4yebHuK / M.K.
BenaHokos, O.M. lWeBskoea, C.K. Kymxesa,T.U. léMunHa [n
ap.1; nog pea. M.K. begaHokosa. - 3-e g, ucnp. n gon. -
CaHkT-MeTepbypr : JlaHb, 2025. - 396 c. - TekcT :
3N1eKTPOHHbIN. - 9BC JlaHb. - URL:
https://e.lanbook.com/book/460592. - Pexxum gocTtyna: no
rnognucke. - Lan. - ISBN 978-5-507-50291-2

https://e.lanbook.com/book/460592

Kypc Bbiclien matemaTuku, T. 2 : y4yebHuk / M.K.
BepaHokos, O.M. LLeBsakoBa, C.K. Kynmxesa, T.U. émuHa [n
ap.]; noa pen. M.K. BepnaHokoBa. - 3-e n3g, ucnp. u gon. -
CaHkT-lMNeTepbypr : JlaHb, 2025. - 360 c. - TekcT :
3N1eKTPOHHbIN. - DBC JlaHb. - URL:
https://e.lanbook.com/book/482921. - Pexxum gocTyna: no
nognucke. - Lan. - ISBN 978-5-507-51698-8

https://e.lanbook.com/book/482921
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Y4yebHO-MeTOANYECKNE MaTEPUaAsbl 418 CaMOCTOATEsNbHOM paboThbl 0byYaoWwmxcs n3 Yyncna
VHBaINA0B U NINL, C OFpaHNYE€HHBLIMM BO3MOXKHOCTAMU 340poBbA (OB3) npenocTaBnsatoTcsa B hopmax,
afanTMPOBaAHHbIX K OrpaHNYeHNAM NX 340PO0BbA U BOCMPUATUS NHOpMaLmn:

ONs VL C HapyLWeHMAMKN 3peHuns:

B NevyaTHON hopMe yBESIMYEHHbIM LWPUGTOM,
B OpMe 3NEKTPOHHOIr0 OKYMEHTA,

e B hopMe aygunocpanna,

B nevyaTHon hopMe Ha s3blke bpanns.

ONns nuu c HapyweHuamMm cnyxa:

e B nevyaTHom opme,
e B (DOPME 3NEKTPOHHOIr0 JOKYMEHTA.

Onsa nuy, ¢ HapyweHnAaMN ONOpHO-ABUraTeIbHOro annapaTa:
e B re4vyaTHOW chopme,

¢ B (OpMe INEKTPOHHOIr0 AOKYMEHTA,
e B hopMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

3Tanbl hOpMMPOBaAHMA KOMNETEHLLUMN HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4um
8 9 MogroToBka K npouenype
3alNThl 1 3aWmMTa
BbIMYCKHOMN
KBannnKaLMoHHoM paboTbl
8 9 MoproToBka K caave u caadva
rocyapCTBEHHOIr0 3K3aMeHa
123 123 [OEVE]
23 23 MaTemaTuka
1 1 dunocousa
YK-1.2 HaxoguT n KpUTUYECKN aHaIM3npyeT MHopMaumo, HeobxoauMyo A5 peleHnsi NoCTaBJeHHON 3a4a4n
8 9 MoaroToBKa K npouenype
3aWnThl 1 3aWmTa
BbIMYCKHOWN
KBaAnuKaunmoHHom paboTsl
8 9 MoaroToBKa K coaye n caava
rocyfapCTBEHHOr0 3K3aMeHa
123 123 Ddusuka
23 23 MaTemaTuKa
YK-1.3 PaccMaTpuvBaeT BO3MOXHbIE BapMaHTbl pelleHns 3a4a4n, oueHMBas NX JOCTONHCTBA U HEQOCTaTKM
8 9 MoaroToBKa K npouenype
3aWnThl 1 3aWmTa
BbIMYCKHOWN
KBaAnuKaLnmoHHom paboTsl
8 9 MoaroToBKa K coaye n caava
rocyfapCTBEHHOr0 3K3aMeHa
123 123 Ddusuka
23 23 MaTemaTuKa
YK-1.4 paMOTHO, JIOTNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXXAEHNSA N OLeHKN. OTAnYaeT pakTbl OT
MHEHUN, MHTepnpeTaunii, OLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATeIbHOCTH
8 9 MogroToBka K nNpoueaype
3alunThl 1 3aWmMTa
BbIMYCKHOWN
KBaJIMunKaunoHHoM paboTbl
8 9 MoaroToBka K caaYe v caadva
rocyapCTBEHHOIro 3K3aMeHa
123 123 dursuka
23 23 MaTemaTuka
1 1 dunocodus
YK-1.5 OnpepensieT 1 oueHnBaeT NOCAeACTBMUS BO3MOXHbIX PeLleHU 3a4a4m
8 9 MogroToBka K npouenype
3alNThl 1 3aWmMTa
BbIMYCKHON
KBaAnnKauMoHHoM paboTbl
8 9 MoaroToBka K caave u caadva
rocyapCTBEHHOIr0 3K3aMeHa
123 123 [OEVE]
23 23 MaTemaTuka
1 1 dunocous

7.2. OnucaHue nokKasartesnen u KputepueB oueHnBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3Tanax ux (bOpMMpOBaHMﬂ, onucaHuve WKaJsibl oOueHUuBaHusA

MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToB OOyuyeHus HauMmeHoBaHue
pe3synbTaTthl HeyAOoBJIETBOPUT | yaoBneTBOpUTen XOpoLuo OTJ/INYHO OLEHO4YHOro
0CBOEHMA esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

YK-1: CnocobeH OCyLLeCTBNATb NMOUCK, KpVITVI‘-IECKI/IVI aHasn3 N CMHTE3 MHpopMaunmn, NPUMEHATb CUCTEMHBbIN Moaxon ANns
peweHnsa noCTtaB/IeHHbIX 3ada4y

YK-1.1 AHanm3npyeT 3afady, Bblaenss ee 6a30Bble COCTaBASIOWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4m
I I
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa
KOMMNeTeHUumn
1 2 3 4 5 6
3HaThb: ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE KoHTposbHas
nornyeckune 3HaHWA HO codepxKaluune cuctemaTtuyeckmne | pabota, TecT,
dopMbl 1 oTAesbHble 3HaHWA 3a4€T, 3K3amMeH
npoueaypsl, npobenbl 3HaHUA
cnocobcTeytoWwme
pediekcun no
nosoay

cobcTBEHHOW 1”
MbIC/INTEJIbHON

neAaTeNbHOCTI.

YmMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHMs NosHble, CchopMupoBaHHbIe
apryMmeHTnpoBaHH JonyckawTcs yMeHus

0 hopMumpoBaTb HebosnbLne

cobcTBEHHOE ownbkKmn

cy>XxaeHue n

OLEHKY

MHdopMaLnun

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NpuMeHeHne CUCTeMaTUYEeCKOM |cucTemMaTuyeckoe
conocTaBneHnsa HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
pa3HbIX HaBbIKOB HaBbIKOB
NCTOYHNKOB jonyckatTcs

MHGpOopMaLnn ¢ npobensl

LLesIbio BbIABIEHUS
MX NPOTUBOPEYUNIA
M rnovcka
[OCTOBEPHbIX
CY)KOEHUN

YK-1: CnocobeH oCyLecTBAATb NMOUCK, KPUTUYECKWIA aHaIn3 1

peweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

CNHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons

YK-1.3 PaccmaTpuBaeT BO3MO)XXHble BapMaHThbl pelleHns 3a4ayu, oueHnBas nx 4OCTOMHCTBA U HeJOCTaTKu

3HaThb:
nlornyeckmne
hopMbl 1
npouenypsl,
cnocobcTByOWME
pednekcumn no
rnoesoay
cobCcTBEHHOM 1
MbICINTENbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobenbl 3HaHWA

CdhopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0EeATENbHOCTW.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CcopMupoBaHHbIe
apryMeHTUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu

Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTemMaTUYecKoOM | cucTeMaTuyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3agadn

KoHTposibHas
paboTa, TecT,
3a4€T, 3K3aMeH.

YK-1: CnocobeH OCyLeCTBNATb NMOUCK, KpI/ITI/I‘-IECKI/II7I aHaJim3 N CMHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons
pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

YK-1.5 OnpenensieT n oueHnBaeT NOCAeACTBMUS BO3MOXHbIX PELUEHWI 3a4a4n

3HaThb:
nlornyeckune
hopMbl 1
npouenypsl,
cnocobcTBylOWME
pedekcun no
rnoesoay
cobCTBEHHOM 1
MbICINTENbHON

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

n0eATesNIbHOCTHU
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CchopmMupoBaHHbIe
apryMeHTUpoBaHH jonyckatTcs yMeHus
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMNeTeHuuu
1 2 3 4 5 6
0 hopMmpoBaTb Hebosnblne
cobcTBEHHOE ownbkKun
cy>XxaeHue n
OLEeHKY
MHdopMaLunun
Bnapetsb: YacTu4Hoe HecunctemaTtun4decko | B YcnewHoe n
HaBblKaMu BlageHne e NpuMeHeHne CUCTeMaTUYEeCKOM |cucTemMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
MPaKTUYeCKnX HaBbIKOB HaBbIKOB
nocneacTeumn jonyckatTcs
MN3J10)KEHHOro npobenb

pellueHns 3aaa4n

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHANIN3 U

peweHnsa noCTtaB/eHHbIX 3ada4y

CUHTEe3 NH(pOoPMaLUN, NPUMEHATb CUCTEMHBbIN Moaxon Ans

YK-1.2 HaxoAuT N KpUTUHECKN aHaIn3mp

eT UHGopMaLN0, HE0HXOAUMYIO ANt PELUEHUSA NOCTABJIEHHOW 3a4a4un

3HaThb:
ocobeHHoCTKN
CUCTEMHOIO 1
KPUTUYECKOro
MbILLIEHUSA 1
O0EMOHCTPUPOBaThL
rOTOBHOCTb K
HeMy;normyeckume
hopmMbl 1
npouenypsl,
O0EeMOHCTPUPOBaATh
CNoCcobHOCTb K
pednekcumn no
rnoesoay
cobCcTBEHHOM 1
MbIC/INTENbHON

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

n0eATesNIbHOCTHU

YMeThb: YacTu4Hble yMeHUs | HenosHble ymMeHus | YMeHusa noJiHble, CchopMupoBaHHbIe
aHan3npoBsaTb jonyckatTcs yMeHus
NCTOYHUKN HebonbLne

nHopmaumm ¢ ownbkn

TOYKN 3peHns

BPEeMEeHHbIX 1

MPOCTPaHCTBEHHD|

X YCNOBUN NX

BO3HWKHOBEHUSA

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKamMu B/ageHue e NnpuMeHeHne cucTemMaTU4YeCKOM | cucTeMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocnencTeui jonyckatTcs

MN3J10)KEHHOro npobenb

pelueHus 3aaa4u

KoHTposibHas
paboTa, TecT,
3a4€T, 3K3aMeH.

YK-1: CnocobeH OCyLLeCTBNATb NMOUCK, KpI/ITVI‘-IECKI/II7I aHasn3 N CMHTE3 MHopMaunmn, NPUMEHSATb CUCTEMHBIN Moaxon Ans
peweHnsa NoCTtaB/eHHbIX 3aada4y

YK-1.4 'paMOTHO, IOTMYHO, apryMeHTUPOBaHHO hopMMpyeT COBCTBEHHbIE CYXXAEHUSA U oLueHKN. OTAnYaeT hakTbl OT
MHEHW, UHTepnpeTauni, OLEHOK U T.4. B PAaCCy)XAEHNAX APYrMX Y4aCTHUKOB AEATEIbHOCTH

3HaTb: OCHOBHbIE
TEPMUHbI ”
6a3oBble
3/1eMeHTbl, MeToabl
nccneaoBaHNn B
cucTeme coumanbH
0-ryMaHUTapHOM
3HaHUS

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeTb:
KPUTUYECKN
oueHnBaTb
MHdopMauuio,
He3aBnCuUMO OT
NCTOYHUKA,
CaMOCTOATENIbHO
npuobpeTaTb 1 CUC
TemMaTu3nposaTb
3HaHKA,

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebonblUne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

KoHTposibHas
paboTa, TecT,
3a4€T, 3K3aMeH.
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ANCUMMIINH,
Nno3BoASIOWMMN
OCYLLIECTBIATb
pelueHne
LWMPOKOIro Kjacca ¢
3a4a4 Hay4yHo-mccn
e[0BaTesIbCKoro n
NMPUKIaAHOro
XapakTepa

MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa
KOMNeTeHuuu
1 2 3 4 5 6
apryMeHTUpOBaHH
0 OTCTauBaTb CBOK
TOYKY 3pEHUS
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKPETHOWN BNajeHne e MpuMeHeHne cucTeMaTUYeCKOM |cucTemMaTuyeckoe
MeTonosiorven n HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
6a3oBbIMU HaBbIKOB HaBbIKOB
MeToAamun couman JonyckatTcs
bHO-F'YMaHUTaPHbIX npobensbl

7.3. Tunosble KOHTPOJibHbI€ 3aAadHUA U UHbIE€ MaTepuanbl, HeobXxoauMbie 41 OUEHKHU
3HaHUM, ymel-mﬁ, HaBbIKOB U (MN1M) oNbITa AEATENIbHOCTHU, XapaKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn oGpasoBaTeanoﬁ nporpamMmmbli

1.

3ananus Ui KOHTPOILHOMN padoTsl (10 TeMaM IMCHHILIHHBI)
Tema «/InHeiinas anredpa»

7B+AC, ATB+3C
-2 1 3 4 1 2 1 2 4
A=l 5 4 0} B={-2 2 -1), C=|5 4 2
-1 1 1 3 1 1 3 15
2, BLIYHCIHTE ONpeaennTeNb YeTBEPTOro NOpaaKka
2 1 0 1
0 1 2 =2
ol FRRC I
) 1 2 1 3
3. PelruTh CHCTEMBI IMHEHHBIX YPaBHEHHI
a) meronom Kpamepa
0) MaTPHUYHEIM METOI0M
7x; — 3x,+ 5x3 =32
5x;1+ 2x;+ x3=11
2x1— X2+ 3x3; =14
4. Pewuts cucreMy JIHHEHHBIX ypaBHeHHH MeToa0oM ["aycca.
X1+ 3x;— x3+ 2x4=5
X + X2 — 3x;— 2x4=-7
2x1— 2x:+ 4x3— 3x,=-9
5. PelwnuTs 0OAHOPOAHYH CHCTEMY JIMHEHHBIX YPABHEHHIA.
X, — 3x;+ 2x3+ x4+ 2xs =10
—3x1+ 2x:+ x3+ Xg— x:=0
2x;+  x3— Sx3+ 4x,+ 3x5=0

BRINONHATL HAJ MATPUUAMH YKasaHHble Jeiicteus: AB-C, AC+B?, AC-AB, A%+5,

29/63




Tema «BekTopnas airedfpa v aHAJIHTHYECKAS FeOMeTPHI»

1. I[To koopauHaTam BepiiHH nupamuasl Ay A; Az Ay HaiiTu:
1) JUTHHBL pédep A A, A A; n A A,
2) yron mexay péopamu A1 Az w A A,
3) mionaab rpanu A; A, A,
4) npoexuuio sekropa A; A, Ha Bektop A, 4,
5) 00BEM nHpaMUIbL
6) ypaBHeHHs npambixA; A, u A; A5
7 ypasHeHus miockocreil A, 4,4, u A, A5 A,
8) YIOJl MEKY 3TUMH II0CKOCTIMH
9) BBICOTY IHPAMH/IbL, ONYIIEHHY W3 BEPIUHHBL Ay

A1(—1,54), A2(3,1,6), A3(0,2, =3), A4(—2,1,5)

2. Croponsl AB u BC pomba ABCD paghsl cootBercTBeHHO 3X-10y+37=0 1 9x+2y-17=0.
VpagHeHus OAHON W3 ero avaroHaneit pasHo 3x-2y-19=0. HaiitH ypaBHEHHMs ABYX JIpPYrHX
CTOpOH pomba U BTOPOIi ero JAMaroHajH.

Tema «KoMieKcHBIE YHCTIA»

1. BrinonHute ,EI,EHCTBHH C KOMILIEKCHBIMH 4YHCIIAMH, 33JAHHLIMH B &ﬂrﬁﬁpaﬂ'—lﬁﬁl(ﬂﬂ
dopme zanmmen.(3 — 2i) - (5+4i) —7i+ 1

2. BeinonuuTe ykasaHHbIE ACHCTBUS 2425, (;—;)2, VZ,, HaJl KOMIUIEKCHBIMH YHCIIAMH

Z, M Z,, NPE/IBAPHTENBHO 3aIIMCAB HX B TPHIOHOMETPHUYECKOI (popme 3amucH.

zZ1=1-—1i, 22=—2—2l:

4, Uucna z; Mz, n CJACTABHTEL B MOKAa3aTebHOMH OpME 3allHCH H BbINIMWIHHTE
1 2z

YKA3AHHBIE JICHCTBHS HAJl HUMU.

z, = 2V/3 - 2i, z, = 3 — 3v/3i. Haiitu a) 2,2, 6) %

5. Pewmnts KBa/IpaTHOE ypaBHEHHE x*—4x+5=0

Tema «Ilpeaes n HenpepbIBHOCTE PYHKIHH»

1. Beiuncnute npeaenst GyHKHi
22 +3x-10
2 s raec xu=ﬂ,xu=2,x{,=m
¥—+xg X°=5x+6

4— u"z_c
6} _1-11: 16 6—v‘2x+

tg 3x cosx
B) lim———
x—0 sindx

2_

L (et

r) lim (=
X=0n +3
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2. HccnenoBate (PYHKUHIO HA HENPEPBLIBHOCTh, BBIACHUTE XApaKTep TOYEK paspeiBa H
MOCTPOHTH &€ rpaduk.

1
—, x<0
X

f(x) =<cosx, 0<x<

}n
X, X >—
2

S =]

Tema «/InddepenunaisHoe neuncleHne GYHKIHHE 01HOI NepeMeHHOI»
1. Haiiti npousBoHbie QyHKIHIL

x x—=+/5
y=+5 m‘c!:‘g,l\j—§+lnmg

1+e%*

— 2x
y =arctge“* + In Py T

O —

Hcnons3ys auddepenunan QyHKIMH BLIYHCIHTE NPUOIMAEHHO V28
Haiitu npon3BoiHYI0 HEABHO 331aHHOI (YHKLMK arctgy +xy? =0

HaiiTi npou3sBoaHyo yHKIMIL, npeaBapHTensHO e€ nponorapu(MHUpoBasB.
y = (xz + zx)arctgx

ol o

wn

Haiiti npou3BOaHBIE Yy H Yy DYHKLMIA, 3a1aHHBIXIADAMETPHYECKH
x =2t —t?
=3t—t°

6. Beruncants npenens: Gpysiuii, nenonssys npasiio Jlonurans lin% o
xX—

Z2=(e*+e™ ) cosx

7. Merogamu auddepeHunanbHOro HCUHCIEHUS HecneaoBars GyHKUHIO y=f (X)), U HCnonb3yd

pe3yJIbTaThl HCCIIE0BAHHA MOCTPOUTL €& rpaduk.
4

x

y x3-1

Tema «/Indpdepenunanbioe HeuncaeHne yHKUHH HECKOJIBKHX NepeMeHHBIX»

3%z a2z
1. [Tokazats, uto ¢ynkuus z = In(e* + e¥) ynosnersopsier ypaBHEHHIO azt25; . +
%z

+ P

1,02
2. Beruncnnts npubnuxénto arctg —
3. Haiitu sxctpemym Qyukuun z = x2 + xy + y* — 3x — 6y
4. Haiiti nauMenbiiee u nanbonbiuee 3Hauenus GyHKuHn 2 = x° — xy + ¥ —4x B

3aMKHYTO# obnactu, orpannyenHol npsMeiMu x = 0,y = 0,2x + 3y — 12 =0

Tema « MaTErpajibHOE HCYHCIEHHEY
1. BrIuHCIHTE HeONpe1en€HHBIE HHTETPAJIbI

a}fex(l +§)dx
parctg x
6) -r 1+x?

B) [ x? sin xdx
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dx
l') -r x2+6x+25

ﬂ)_rd_x

*5—x?

E:} j 4sinx43cosx+5

2. BuluucnuTs onpeienéHHblii HHTerpai
3

a) [y x*Vx? -1

6)"  xarctgxdx

3. Beiuncnutk HecoOCTBEHHBIH HHTErpal
+oo
arctg x
T dx
1+x
0

3. Haiiti ruomans Gpurypel, orpaHHYeHHO# 0Cki0 abcuuce M MHEUAMH Y = (x — 4)* u

y =16 —x*.
Tema «/InddepeHunANLHEIE YPABHEHHA»
l. Pewnth ypaBHeHHE ¢ pa3/e/isSOIHMHCS MePEMEHHbIMH y' +2x*y' +2xy—2x =10
2. Pewnts oanopoauoe auddepenunansioe ypasuenue (x — y)dx + xdy =0
45 d 2
3. Pewuth nuneiinoe auddepeHuHaNbHOE ypaBHEHHE d—i - ﬁ =(x+1)*
4. Pewnts audpbpepeHunansHOE ypaBHEHHE, NIPEBAPHTEIBHO IOHH3HB ero nopaaok y'' = 4x
5. Pewwurs mudppepeHMaibHOE ypaBHEHHE y'+y -2y =6x*
Tema «Psaabi»
1. Hccnenosats psajibl HA CXOAHMOCTS, N0100PAB NOAXOIAIMIT IPHIHAK:
n
e n e i
a) L1 (2n=-1)! 6) Zn=2 (ln n)
2. Paznomuts GyHKUNIO y=e3* % g crenennoii pan mno crenenam (x-1).
Onpenenuts 001acTh CXOAHMOCTH MOJAYYEHHOTO pijia.
0,5 1-cos x
3. C rounoctbio € = 0,001 BEIUMCANTD HHTErpA _fﬂ e
Tema «Teopun BepoATHOCTEIH»
1. B ypHe 3 Oenwix u 7 uépHeix mapos. U3 ypuel Haynauy seiHumaior 2 mapa. Kakoe
coObITHE DOJIee BEPOATHO: a) APkl OJIHOTO UBETa; 0) mapsl pa3HbIX HBETOB?
2. Haiiiute BEpPOATHOCTH TOrO, YTO HAy/a4yy B3ATOE [BY3HAUHOE YHCIIO OKAKETCH KPATHBIM
1mbo 2, nubo 5.
3. HUmeercs 3 smmka pgeraneii, npuuém OpakoBaHHbIX B l-om, 2-oM u 3-eM sIMKax

cootBercTBeHHO 257, 207 u 1574 . Haynauy B3sTas JeTallb H3 HayjJauy B3SATOrO ALIMKA OKA3aJach
OpaxkosanHoiH. HaiiTH BEpoATHOCTE TOIO, YTO 3Ta JE€TAlb H3BIeYeHa H3 |-ro suHka.

4 Tpebyercsa HaiiTH BEPOATHOCTH TOIO, YTO B 5 HE3ABHCHMBIX MCIBITAHHAX COOBITHE
noseutes Oosee 3 pas, 3Has, YTO B KAXK/JAOM HCHLITAHHHM BEPOATHOCTH NOABIEHHS COOBITHA PaBHA
0.7.

5. 400 craHkoB paboTalT HE3aBMCHMO JPYT OT Apyra, Npu4éM BepoAaTHOCTL DecnepedoiiHoil

paboTEl Kax/JI0ro M3 HHX B TeYeHHH cMeHbl paHa 0,6. Haiitu BepOATHOCTB TOrO, YTO B TEYCHHH
cMmensl becniepedoiino npopaboratot: a) 260 crankos; 6) ot 230 10 250 craHkos.

6. 3aBosa ornpaeun Ha 6asy 1000 nobpokauecTBeHHbIX H3AenHii. BeposTHOCTS NOBpEkKICHHS
Kaka0ro u3aeaus npu tpaHcnoprupoeke pasHa 0,0003. Haiitu BepOATHOCTb MOBPEKIACHHA IIPH
TPAHCIOPTHPOBKE: a) OAHOr0O H3aenus; 0) or 2 10 3 u3aenHii.
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Tema «MaTemaruyeckas CTaTUCTHKAY
1. Muiens pa3aenesa Ha 3o0usl 1,2,3. 3a nonajganue B 30Hy | na&rcaa, o4KoOB, B 30HY 2-
a,04KOB, B 30HY 3-0304k0B. JI1si JAHHOrO CTpElKa BEPOATHOCTH MNONajaHus B 30HbI 1,2,3 pasHbI
COOTBETCTBEHHO P4, Pz, P3. HailiTh 3akon pacnpeaenenus uucna X 04KOB, [OIYYAEMBIX CTPEIKOM
HPH JIBYX HE3aBHCHMBIX BeICTpenax U (pyHkuM0 pacnpenenerus F(x), nocrpouts e€ rpaduk.
a,=8, a,=5, a;=3, p,=0.2, p,=0.4, p;=0.4.

2. Haiitu: a) maremarnyeckoe oxujaHue, 0) AMCHEPCHIO, B) CpelHEE KBAJAPaTHUYECKOE
OTKJIOHEHHE JHCKPETHOH Cny4ailHoil BenHunHel X 110 3aK0HY e€ pacnpeneneHnd, 3a1aHHOMY pPaaoM
pacrpeaeneHus (B nepeoii crpoke TadiMibl YKa3aHbl BO3MOXKHBIE 3HAUCHHH, BO BTOPOi CTpoke-
BEPOATHOCTH BO3MOKHBIX 3HAYEHHIT).

X 44 52 60 73 82
i 0.6 0,1 0,1 0,1 0,1
3. Cnyuaiinas Benwumuna X3anada Qyukuueil pacnpenenenus F(x). Haiitu nnorHocts

pacnpeneneHus BEPOATHOCTEH, MATEMAaTHYECKOE OKMIAHHE, JUCIEPCHK CIy4ailHOH BEITHYHHBL,
BEPOSTHOCTH M0NAJaHKs CilyuaiiHo# Besin4HHbl B uHTepBai (1:;2) u nocrpouts rpadurn f(x), F(x).

0, x<0
x2
F(x)= - D<x<2
1, x>2
4. 3ajaHbl MaTeMaTHYeCKOe OKHAAHHE a M CpeJHee KBaJApPATHYECKOE OTKIOHEHHE 6

HOPMANLHO pacnpenenéHHoi cny4daiiHoil BenuumnHel. Haiitu: a) BepodATHOCTE TOro, 4uro XIMpHUMET
3HAYEHHE, NpUHaIexallee uHrepsany (o,f); ©) BeposTHOCTH TOro, 4ro AGCOMKOTHAS BEIHUWHA
oTKIOHeHHA | X — a|okamkercs MeHblLe d.

a=12, 6=5, u=8, p=18,6=10.

5. JlaHa MI0THOCTB pacpeieNeHus HENPEPbIBHON ciyJaiiHoil Benuanub X
0, x<0
fix)={3x2, 0<x<1
0, x>1

Haiiti ryukuuio pacnpenenenus F(x).

TemMaTHKa KOHTPOJALHBIX padoT aan cryaeaTos 300
Cemectp 1
3apanue |
Haiitu npou3sseneHue MaTpHLL

G DE 2D

Jananue 2
Peunts MaTPHUHOE YPaBHEHHE:
2 -1 4 -1 2 1
1 5 4)X=[-2 9 0
0 0 2 -6 7 3
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Jananue 3

BrIUHCIHTE OIpeacIHTEIb:

3 1 -2 8
-1 3 4 4
2 7 5 18
1 1 4 4
3anauue 4

Pewnts CJIY a) merogom Kpamepa
0) MATPHUHBIM METOI0M
7%, — 3%+ 5x3 =32
[5:{1 + 2x,+ %3 =11
2%, — X+ 3x3;=14

3anauue 5
Pewmte CJIY meroaom [Maycca
X+ 3x— x3+ 2x,=5
[xl + x—- 3x3— 2x,=-7
2x; — 2x,+ 4xz3— 3x4,=-9

Jananue 6

Jlanbl KOOpAWHATEI BepIIMH nupaMuibiA,, A,, A, Ay Ay (1,-2.3), A,(3,1.4), A5(1.2.5), Au(-1.-1.-
2). Tpebyercs:

1) HATH UIHHBL pEOepA; A, u A A,

2) yroa mexay péopamuA A, u A A,
3) mio1a s rpaHuA; A, A,

4) 00BEM nHUpaMH/IbI

5) ypaBHeHus NpAMbIXA; A, u A Ag

6) ypaBHeHHA MI0cKocTeiA Az A u A AA,

7) YIoJl MexKIy ninockocTaMuA, A A; u AJALA,

8) JUIHHY BBICOTBI IHPAMM/b1, OIYIIEHHYH) W3 BEPIIHHBIA, Ha OcHOBaHHEe A AL A;.
3anauue 7

Hannt e wepumabsl A(-3.3); B(5.-1) u Touka D{(4.3) Beicor TpeyronbHuka. CocTaBHTH
YPABHEHHS €r0 CTOPOH.
3apanue 8
[MocTpouTh OKPYKHOCT X2 +y2+6x-4y-3=0

3ananue 9
Jlanbl KOMILIEKCHBIE YHCaa Z,=2+31,
25=5-71. Haiitu a) z,+2;, 0) 21-23, B)Z125
3ananune 10
Beruucnuts npeaenst QyHKIii

. x345x+1
a) lim ————
y—on 3X47

34/63



2
. x2-1
6) lim ————
xo—1 X2 +3x+2
. 1+3x-1
B) lim ———
x—0 2—/I—6x

. l=cosx
r) lim
x—=0 4x?

: 23
) lim (1 +2)

Sanauue 11

Haiitu Touku paspeiga pyHKLHH, €ClH OHH cyliecTBYHOT. Cuenats 4yepréx.
22X x<?2

f(x)i{x +2,x>2
3, x=2

3anauue 12

Haiitu npon3soaHsie qaHHBIX GyHKLMI
0,7

5 x? 1 )
3}}"2'0,8&—5‘?';'1'—

3

6) y=In(x+2+vx* +4x+5)

B) y=cos’(sin % )

r) arctgy+xy =0
_ (x=3)°@2x-)
Y= (x+1)°

3ananue 13
Boraucants npubnusxénno, ncnonssys guddepennuan pyaxuun 3,0024
3ananue 14

Uccnenorars hyHKIHKO W NOCTPOUTSH e€ rpaduk
2z
=X

y=e

Janauue 15
Haiiti uncno, kotopoe, OyAyuH CI0KEHO CO CBOMM KBAIPATOM JAET HAUMEHBIIYH) CYMMY.

Cemecrp 2
3ananue 1
%z a4z

axay++ﬂ}'_2= 0

62
[Tokazate, uto pyukuus z = In(e* + ) yaosnersopser ypaBHeHHIO a.x_z +2-

3anauue 2

02

Beriuuciaurs npuﬁnm{{éﬂ}m arctg ;E
3apanue 3

Haiit skctpemym dyukuuu z = x% + xy + y? — 3x — 6y
3ananue 4

Haiiti naumenbinee W nanbonbiiee 3nauenus GyHkuun z = x° — xy + y* — 4x B 3aMKHYTOIi
obnactu, orpannueHHol npaMpiMH X = 0,y = 0,2x + 3y —12 =10
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Jananue 5
BeIuHC/IHTE HEONpeaen€HHbIC HHTEPAbL

a}fe"(l +i;:)dx

parctg x

-r 1+x2

B) [ x% sin xdx
}Jr dx

g 12E5x+25

VN e

e) [ &

4sinx4+3cosx45

3ananue 6
Beruncinute onpeaenéHHeli HHTErpan

a) ffxsvxz -1

6) j'_ul xarctgxdx

3a,ua_nne 7

Boiunciute HecobCTBEHHBII HHTErpa
+ oo

J’ arctg x

1+ x? dx

0

3ananue 8

Haiitu nnomanes GUrypsl, orpaHH4eHHOl ocklo abcnmee M mnausaMu y = (x — 4)% u

y =16 — x2.

3ananue 9

PelnTs ypaBHeHHE C pasiensiomumucs nepemennsivu -y’ + 2x%y’ + 2xy — 2x =0

3ananue 10
Peuuts oaHopoaHoe auddepeHunansioe ypaBHEHHE (x —y)dx +xdy =0

3ananue 11
dy 2y

Pewnts nuneiinoe auddepenunansHoe ypagHeHHE bl (x + 1)?

3ananue 12

Pewnts auddepenunansHoe ypaBHeHHe, NPeABAPUTENLHO NOHH3HB ero nopsaaok y'' = 4x
3ananue 13

Pemmts uddepenunansioe ypasuenue  y" +y' — 2y = 6x°

Tecroeble 3a1aHHA

1 -2 0
—1|lu B,;= Torma marpuna A-B umeer

I. Jankl MaTpUilbl Asx = 3 ;
P S T

5]

Pa3sMepHOCTh

BapuaHTe! 0OTBETOB:

2)2x2
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3)3x 3 4) 2x3

2. Ecim (Iﬂ,y“)pemeﬂue CHCTEMBI JIMHEHHBIX YPaBHEHUIH

2x-3y=-12
4x -3y=-15

Torpa X; — V, pasno...

BapuanTe! oTBeTOB!:
1) 1,5 2)4,5
3)-45 4)-1,5

3. IIpsimasi IPOXOJIHT Yepe3 TOUKH O[U,D) H A(— 7,21) Torna ee yrnosoii ko3duuieHT paseH. . .

BapuaHTsl OTBETOB:
1)-7 2)7
3)3 4)-3

4. IlonsApHble KOOPAHHATEI TOUKH A(3;—3\/§ ) HMET BHU/I...

BapuaHTsl OTBETOB:

3 T
L2 Nle -~
1}[6,2:1'J }(6, 3)
3) (6; f) 4) (35; _EJ
6 3

5. (eibepume sapuanmel cozaacHo mexcmy 3adanus)

YKamuTe COOTBETCTBUE MEX /Y KPHBBIMH BTOPOIO MOPAKA U UX YPABHEHHEM

2 2
AR A 2. 3x2+y:4
16 9
2 2 2 2
3.2 42 o 4. 2+ 2 o1
9 16 9 9

BapuanTtsl 0TBETOB:

A) annune

C) napadona

B) runepbona
D) okpyxHOCTE
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6. Moaynb koMIUlekcHOro uncaa 3 + 47 paseH...
BapuaHTbl OTBETOB:

1)7 2)3

3)4 4)5

7. Anrebpanueckas (popMa KOMILIEKCHOr0 YHCIa, H300paKeHHOIO HA PUCYHKE HMEeT BHI. ..

L |
2____2'
I
0 1I X BapuanTsl 0TBETOB:
1) z=1+2i N z=2+i
3) z=+/3 4) z=1-2i
8. Ecam °! :2_1, Zy=3-1 77 pasno...
BapuanTel oTBETOB!:
D 11-7i 29— 7
3) 10-7i 4)10+7i

9. Ha uucnoBoil npsamMoii jaHa Touka X= 6,2 Torpa ee «f — OKPECTHOCTBIO» MOMKET SABIATLCA

HHTEpBAI. ..

Bapuantsl 0TBETOB:
1 (6.2;6,6) 2 (6,1; 6,5)
3 (59;6,5) 4 (6,0:6,3)

10. YcraHoBHTE COOTBETCTBHE MEXKAY (DYHKIIHAMH H HX IPOH3BO/IHBIMH

L y=e* 2. y=(nx-1) 3. y=(1-cosx)’
BapuaHTsl OTBETOB!
A) 3x’e” B) M
x
¢ 2-(1-cosx)-sinx D) X'e"

E) 2-(1-cosx)
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. T
1 1.3Hauenne npou3Bo/IHOI BTOporo nopsjaka Gpyukuuu ) = SI 2x+4x 5 roukex = 2 paBHoO. ..

BapuaHTe! 0TBETOB:
1)4 2) 1
3)-4 4)-1

12. MuosecTBO nepsoobpassbix GyHKumii f (x ) = e™ umeer BHIL...

BapuaHTel OTBETOB:

2x 1
e +c Z}Eeh+c

3) —%Eh +e 42" +c

13Ecmn | f(x)dx=3u j.f(x)dx = 5, T0 MHTErpan jZf(x)dl’ paBeH. ..

=R N B

k|

BapuanTel oTBETOB:

1)2 2) 16
3)8 4) 4
o’z 2 2 2
14 YHactHas npousso/iHas 5 pyuxuun z =2x" + 31}’ + V" B TOuke M 1, paBsHa...
X
BapuanTsl OTBETOB:
1) 12 2)3
3)4 4)6
.. dy
15.06upmii nurerpan auddepeniuanbHOro ypaBHeHus — = l HMEET BH/I...
b% +Xx
BapuanTel oTBETOB:
1 1 1
1) ——=arctg —+c 2}—=-]n(1+x2]+c
Y X y
1 1 2
3) ——=arctg x+c #) = =In(l+x*)+c

y y
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3 6
16. Jano mudipepeHunansHoe ypaBHeHHE y’——y=——. Torpa ero peleHHeM SBISETCH
X X

dyukums. ..

BapuanTel oTBETOB:

) y=x 2) y=x"+2
3 — 3x
3) y="3 Dy=e
e
1)0 2)3 3)2 4) 1

3anaunume 8. 3anansl Bexropsl m = (4,2.3) u n = (2,2.4). CxansapHoe NPOU3BEACHUE BEKTOPOE m-i
PABHO. ..

1) 24 2) 24 3) —24 4)17
3ananne 9. Ecim touka P(=1;2;3) npunamiexut miockoctd 2x—4y+Cz=5=0, to ko3dduuu-
ent C paBeH...
1) 2 2)3 3)5 4)7
3) y=Ae”* + Be™ 4y y=Ax+B

18. s opuenTHpoBanHoro rpada, n300paxeHHOro Ha pUCYHKe

MOJIHBIH nyThb MOMET HMEThL BMI. ..

BapuaHTel oTBETOB:
1)L:3—>4 D L:0525354
3) L:0>1—53 4H L:0>1>2>354
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19. Jins ceresoro rpaduka, n300pakeHHOro HA PHCYHKE

JUTHHA KPUTHUYECKOIO NYTH paBHa. ..

BapuanThl 0TBETOB:
1)9 2) 31
3)10 4) 12

20.Cobbitie A MoOkKeT HACTYNHTD JIHILIB MPH YCIOBHH MOABISHHS OAHOIO H3 JBYX HECOBMECTHBIX

1
cOOBITHI B] u B 5 , 00Pa3yIOIKX MONHY0 rpynny codsiThii. U3BecTHE! BeposTHOCTE P (Bl) = g H

YCIIOBHBIE BEPOATHOCTH P(A/ B, ): %, P(A/ B, ) = i Tor/1a BEpOATHOCTD P(A) paBHa...

BapuaHTbl OTBETOB:

3 1
= 2) -
"4 '3
2 1
3 — 4) —
)3 }2

21.B neproii ypue 4 uepnsix u 6 Oensix mwapos. Bo sBropoit ypae 3 fenbix u 7 uepusix wapos. U3

Hay/lauy B3ATOH ypHbI BbIHY/IH 0uH wap. Torga BEpoATHOCT TOrO, YTO ITOT AP OKaxkeTcs OesbiM

paBHa...
BapuaHTbl OTBETOB:

1)0,15 2) 0,45

3)0.4 4)0,9
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22 Jlan 3aK0H pacrpe/ie/ieHHs BEPOSTHOCTEN IHCKPeTHOI cinyyaiinoi Bennunsbl X:
X 1 2 3 4
P 0,2 0,3 0.4

a

Torna snauenue {0 pasHo...

BapuaHThl OTBETOR:
2)0,2
4)0,1

1)-0,7
3)0,7

23 HenpepeieHas cnyuaiiHas BenwuuHa Y 33/aHAa IUIOTHOCTBH) paclpelelicHHs BeposTHocCTeil
(x-9F

1 128
f(x}: N "€

Cl1yuaiiHOH BeIMYHHBL PABHO. ..

. Torpa mareMaTHYeCKOe OMHIAHWE 5TOH HOPMAILHO pacnpeaelleHHOH

BapuaHTbl OTBETOB:
2)9
4) 128

1) 64
3)8

24 ToueuHas OLEHKA MATEMATHYECKOIO OMHIAHUA HOPMAJILHOIO pacnpenenenus pasa 12, Torna
€ro HHTEPBAIbHAS OLIEHKA MOKET UMEThb BHII. ..

BapuaHTel OTBETOB:
2 (12;12,6)
4y (11,4;11,5)

n (114;12)
3) (11,4;12,6)

25.Beibopounoe ypaBHEHHE MAPHOH perpeccHH HMEET BHJ y=5—3x . Torpa BeiGOpoOUHBIi

k03 pHLHEHT KOppENsLHH MOKeT ObITh PaBeH. ..
BapuanTtsl 0TBETOB:
2)5
4)— 0,4

1)-5
3) 0,4
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KIw4H K TecTOBBIM 3alaHHAM /115 KOHTPOJIH OCTATOYHLIX IHAHMII
Temarnueckas CTpyKTYypa

NAE nunamnl-ll:a:::tf;il ';ifl:ll:flhl roc e Orer
1 Jluneiinas anredpa L >
2. 3
3. 4
2 AHANUTHYECKAA IEOMETPHA 4, 2
5 1-A,2-C,3-B.4-]1
6 4
3 KoMIUIEKCHBIE YHCIIa 7. |
8 2
9. 3
10. 1-A,2-B.3-C
4 MaremaTHuyecKkuii aHanus 1. >
12. 2
13. 2
14. 1
15 3
5 Huddpepenunanshblie ypaBHeHHs 16. 2
17. 4
6 JluckperHas maTeMaTuka I8, 2
19. 4
20. 2
e 21. 2
7 Teopust BeposTHOCTEIH 7 2
23. 2
8 MaremarHueckas CTATHCTHKA 2 >
25 4

Bonpocs! k 3a4éTty (1 cemectp )
. Marpuust. Bua matpui. OcHoBHBIE Onepaiiiy Ha/i MATPHIIAMH, HX CBOHCTBA.
. Onpeaenureny BTOPoOro U tperbero nopsaxkos. Mx ceoiicrsa.
. MuHopsl, anredpanueckue JonojaHeHus. Teopema o pasiokeHHH Onpeae/nTes no crpoke (crouduy).
. Obparnas marpuua. Heodxoaumoe u JOCTATOUHOE YCIOBHE CYIIECTBOBAHHA 00PaTHONH MATPHIIEL.
. Panr matpungl. BazucHslii MUHOpP. DineMeHTapHbIe NPeo0paz0BaHUA MATPHLLL.
6. CucreMel JIMHEHHBIX YPABHEHHIT: COBMECTHMOCTE, ONPEAEIEHHOCTE H T.J1.
7. Ilpasuno Kpamepa.
8. MarpHuHas 3anHUch CHCTEMBI IMHEHHBIX YPaBHEHHI H MATPHUHOE pELLEHHE.
9. Teopema Kponekepa-Kanennu.
10. Bekropel M OCHOBHBIE MOHATHA: KOJUIMHEAPHOCTE, PABEHCTBO BEKTOPOB, JUIMHA BEKTOPA,
KOMILIAHAPHOCTE.

o L k2 =
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11. JIuneiinsle onepanuy HaJl BEKTOPAMH M UX CBOHCTBA.

12. JlekaproBbl CHCTEMbI KOOpAMHAT. JleneHHWe OTpPe3Ka B JIAHHOM OTHOLLEHHH, YCIIOBHE
KOJUJIMHEAPHOCTH BEKTOPOB.

13. [NonsaTre DazHca HA NPAMOIL, IUIOCKOCTH H B IIPOCTPAHCTBE. BHIYHCICHHE KOOPAHHAT BEKTOPA.

14. CkansapHoOe NPOH3BEACHHE BEKTOPOB, €0 CBOHCTEA.

15. Teopema 0 BhIpa:KEHHH CKAIAPHOIO MPOU3BEICHHA YEpPe3 KOOPAHHATHI BEKTOPOR.

16. BekropHoe mnpou3BedcHHE BEeKTOpPOB, ero ceoiicrea. TeopemMa O BBIPAXKEHHH BEKTOPHOIO
MPOHU3BEACHHS Yepe3 KOOPAHHATE! BEKTOPOE.

17. CmemiaHHOoe nNPOM3BE/IEHHE BEKTOPOB, €ro cBoiicrea. TeopeMa O BBIPAKEHHH CMEILIAHHOTO
MPOHU3BEICHHS YePe3 KOOPAHHATE! BEKTOPOB.

18. [Toustue 00 ypaBHeHHH THHUK. YpaBHEHHE OKPYKHOCTH.

19. Obuiee ypaBHenue npamoii. KaHoHHuYecKoe H NapaMeTpu4eckoe YpaBHEHHE [TPAMOI.

20. YpaBHeHHE NPAMOIi, Mpoxoasiueii uepes ABe TOUKH. YpaBHEHHE NPAMOi B 0Tpe3Kax.

21. VpaBHeHue npsamoii ¢ ycaoBHbIM ko3hduuuentoM. PaccrosHue 0T TOUKH 10 NPAMOii.

23. Mcenenopanue 0b11ero ypagHEHH IPAMOI.

24, B3aumHOe pacloioKeHHe NOPAMBIX. Yroa Memay OpsAMbIMH.  YCIOBHE NAPAUICIBHOCTH M
NEPHEeHAHKYIAPHOCTH ITPAMBIX.

25. Kpusble BTOpOro mopsajika: 3juiMnc, runepbona, napadona. BeiBoji KAHOHHYECKOr0 YPABHEHHs Ui
KPHBBIX BTOPOI'O [OPSIKA.

26. OOwee ypaBHeHHME IUIOCKOCTH. YPaBHEHHE IUIOCKOCTH B OTpe3Kax. YpaBHEHHe IUIOCKOCTH,
NpoxXoJdLei yepes TPH TOUKH.

27. PaznuuHele ypaBHEHHS [PAMOIL B IPOCTPAHCTEE.

28. Uccnenosanue oDIIEro ypaBHEHHS [UI0CKOCTH. B3auMHOE pacriosioskeHHe IUI0CKOCTel: yroil Mewmy
M0CKOCTAMH, YCIOBHE NAPA/LIENBHOCTH U NEPIEHANKYIAPHOCTH.

29. PasnnuHble BH/Ibl YPABHEHHIT IPSIMOIl B NPOCTPAHCTRE.

30. BsaumHOe pacnoiiokeHHe [BYX NPAMBIX B [POCTPAHCTBE. Yroil MEKIY NPAMBIMH, YCIOBHE
NAPALIEIBHOCTH H NEPIESH MK YIAPHOCTH.

31. IMousTue yncioBoi nocienoBaTelibHOCTH. [Ipeen uncioBoi nocne10BaTebHOCTH.

32. CroiicTBa CXOIAUIMXCH MOCAEI0BATENLHOCTEIH.

33. beckoHeuHo Manble ¥ DeCKOHeUHO DONbLINE MOCIEI0BATEILHOCTH, CBA3b M1y HUMH. OCHOBHBIE
cBoiicTBa HECKOHEUHO MAJIBIX HOC/IE0BATENBHOCTEH.

34. ApudmerrueckHe Onepayi Hajl CXOIANIMMHCH NOCIEN0BATEIBHOCTAMH.

35. MoHoTtoHHble mOoOCHenOBaTeNnbHOCTH. TeopeMa © CYIIECTBOBAHMM Tpejena MOHOTOHHOM
nocnenopare/isHOCTH. Yucno e.

36. Iloustne dyHxiH oaHON nepemenHoii. Crnocodwl 3ananus dyaxumii. Knaccudukanus dyHriwii.
OcHoBHbIE YIeMeHTapHble PYHKIHH H HX rpadHKH.

37. lpenen ¢yukuuu B Touke. eomerpuyeckuii cMeIch npejena.

38. Ongnocroponnue npenenst. [Ipenen gpyHkunn Ha DeCKOHEUYHOCTH.

39. BeckoHeuHO Maiibie H DECKOHEYHO Doubike QyHKIHH.

40. OcHoBHBbIE TEOpeMbl O MNpeIenax: eJIHHCTBEHHOCTh Mpejiena, apudMeTHUECKHE OmNepaluu Hajl
(hyHKUHAMH, HMEIOIIMMH NIPEIE U T.1.

41. 3aMeuaTenbHbIe NPeIesibl U UX CIEICTBHSL.

42. Onpenenenue HenpepblBHOCTH (yHkMH. CBolicTBa QyHKIHIL, HENPEPLIBHBIX B TOUKE.
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43. HenpepblBHOCTE HEKOTOPBIX JIEMEHTAPHBIX (YHKUMH (MHOrowieHa, ApoOHO-PALHOHAILHOIM,
TPHIOHOMETPHUECKHX ).

44. Onpenenenue u Kiaccu(pUKaLNA TOYEK pa3pbiBa.

45. Croiicrea QyHKLMI, HENPEPBIBHBIX HA OTPE3KE.

46. 3anaun, NPHBO/ALIHNE K MOHATHIO NPOH3BOAHOI (0 CKOPOCTH W KacaTellbHOI).

47. OnpeneneHue NPOH3BO/IHOI, ee reoMeTpHUYecKHil, PU3MYeCKUil 1 FIKOHOMHYECKHIT CMBICIL.

48. TIpou3BO/IHBIE HEKOTOPBIX ANeMeHTapHBIX QyHKIMIT (X, sinx, cosx, tgx).

49. OcHosHble npasuna gudepeHHpOBaHHS.

50. Cesizb MEK/IY CYLHIECTBOBAHHEM MPOH3BOHON H HENPEPBIBHOCTHH) (DYHKIIHH B TOUKE.

51. [Mpoussoanas cnoxHON GyHKLHH.

52. [Tpouzsoanas obpatHoil GpyHkuuu. [Ipoussoatbie GpyHKUMIH v = arcsinx, y = arccosx, y =
arctgx.

53. HesiBHast (hyHK1MS W €€ NPOH3BO/HAN.

54. Ilpou3BoaHas napaMeTpPHYECKHX 3a1aHHBIX GyHKIIHIL.

55. Onpenencaue audpeperunpyemoctd QyHKUHH B faHHONH Touke. Kputepuii auddepenuupyemocta
(hyHKUHH B TOUYKE.

56. Jduddepernunan dyHkuuH, ero reomerpudeckuii cmeica. Ilpumenenne audpepeHunana s
NPUOIHKEHHBIX BRIYHCIIEHHIA.

57. Tlpou3Bo/iHbIE BRICIINX NOPAAKOR. Bropas npou3Bo/iHas napaMeTpHUecKH 3a1aHHoi GyHKIHH.

58. Teopemsl Mepma u Ponnsa. Mx reomerpuueckuii cMbic.
59. Teopemsl Jlarpasnxa u Kown. MX reomerpHueckuii CMBICIL.

. 0
60. IMpasuno Jlonurans. Packpeitne Heonpeaenennocreii suaa 0-00, 0%, 19, 007

61. Hccnenosanue ¢ynxkumii ¢ nomowpo npoussoaHod. Heobxoaumoe M J0CTATOYHOE YCIOBHE
BO3pacTaHuA ¥ yObiBaHus. KpuTuueckue TOUKH.

62. Dkcrpemymel pyHkuuH. HeobxoauMoe H 10CTATOYHOE YCIOBHA IKCTPEMYMA.

63. HccnepoBanne pyHKLIHH HA BBITYKIOCTb H BOPHYTOCTh. TOoukH neperuda.

64. Acumnrorsl rpaduxa. Heenenosanne i nocrpoenue rpadukos GpyHkumii.

Bonpocs! k yk3aMeny (2 cemectp )
1. HeonpeneneHHslii HHTErPAl H €0 OCHOBHLIE CBOICTBA.
2. OcHOBHBIE METO/Ibl HHTEIPHPOBAHHA: 3AMECHA MEPEMEHHO M HHTEIPHUPOBAHHE 110 YACTAM.
3. UHTerpupoBaHHe palMOHANBHBIX (DYHKIIHIH.
4. UnTerpupoBaHie HEKOTOPBIX HPPALIHOHAILHBIX H TPUIOHOMETPHUSCKHX (QYHKLIMIA.
5. 3anauu, npHBOAALIHE K NOHATHIO onpeeneHHoro narerpana. Heodxoaumoe yciiosue cyLecTBOBaHHs
OnpeeneHHOro HHTerpaa.
6. OcHoBHBIE CBOiicTBa onpeaesieHHoro uuTerpana. Mopmyna Hewotona-Jlelibuuua.
7. leomerprueckHe MPHIIOKEHHS ONPEIEe/IEHHOr0 HHTErpaia: a) mwiomans mwiockoi ¢urypsr; 6) aiuxa
ILIOCKOi KPUBOIL.
8. ITpubnmiKeHHbIE METO/IbI BHIYHUCIIEHHS ONPE/IeIEHHOI0 HHTErpaa.
9. HecobcTBeHHBIE HHTEIPAIIEBI IEPBOIO H BTOPOIO pPoja.
10. INoustue ¢yHxuuu aAsyX nepemenHsix. OGnacTe onpeaeneHHs M reoMeTpHYecKoe u3obpameHue
HeKOTOpbIX GYHKIMI 1BYX NEPEMEHHBIX.
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11. YacTHble npHpallieHHs 1 YaCTHbIC NPOH3BO/IHBIE (DYHKLHH ABYX I€PEMEHHBIX.

12. IMonuxoe npupauenne Gpyuxuun qsyx nepemerusiX. Juddepenuman GpyHkiupumn AByX nepeMeHHbIX.

13. HacTHele NPOH3BOIHBIE BLICIIHX MOPSAAKOB (DYHKLHH JBYX NEPEMEHHBIX.

14. DxcrpemyMbl ()YHKLHH JIBYX [I€PEMEHHBIX.

15. KacarenbHas 1ocKoCTh H HOPMAIIb K NOBEPXHOCTH.

16. MeTo HAMMEHBIIMX KBAIPATOB.

17. NuddepeHuuansasie ypaBHeHHs nepeoro nopsaaka. Odniee u yactHoe peineHune. 3agaua Ko u ee
reoMeTpPHYECKHIi CMBICTL.

18. Huddeperunantyele ypaBHEHMs [EPROI0 IOPAAKA C PA3JE/EHHBIMH W Pa3fe/sionMMHCH
[epeMeHHbIMH; OJIHOPO/IHbIE U JIHHelHbIe auddepeHmanbHble YPaBHEHHS IEPBOTO NOPSIKA.

19. Tuddeperinanstbie ypaBHeHus BoiciuX nopsiakos. Obduiee pemienue. HauansHeie yCIoBHA.

20. uddepeHuuancHele YPABHEHHUS BRICIIHX MMOPAAKOE, JONYCKAKIIHE MOHMKEHHE NMOPAIKA.

21. Jluneiinsie gudupeperunanbHble YPaBHEHHs BbICUIHX NOPAAKOB, OJHOPOAHBIE H HEOAHOPOIHBIE.

22, Jluueiinble ojaHopoaHble AuddepeHUHANbHBIE YDPABHEHHS BTOPOIO MOPAAKA € MOCTOSHHBIMH
ko3uenTaMu. XapaKTepUCTHUECKOE YPABHEHHE.

23. Crpykrypa o0umero pelieHHs JHHEHHOr0 HEOJHOPOJHOI0 YPABHEHHS C [MOCTOSHHBIMH
KO3 HIIMeHTAMH.

24. Tlonstie uncnosoro psajaa. Cxoasumuecs W pacxojsiuiuecs Yuciossle pajasl. Heobxoaumoe yenosue
CXOJJHMOCTH PAIA.

Bonpocs! k sx3ameny (3 cemectp )
. TIpu3HakH CXOAMUMOCTH PAAOB C NONOKHUTENbHBIMH YICHAMM: NPU3HAKH cpaBHeHus, [anambepa,
Kowu, HHTErpaibHbIii.
2. 3nakouepenyioiuecs psjisl. Teopema JlelibHuia 1 CieCcTBHE U3 Hee.
3. Crenennsle paasl. Uutepsan u panuyce cxogumoctu. Teopema Abens.
4. PaznoskeHHe OCHBOHBIX (hYHKIIHI B CTENEHHOMN psjl.
5. [lonsitHe coOBITHS, BHJIBI CODBITHIA
6. Kiiaccuueckoe ornpeeneHne BEPOATHOCTEH cOOBITHA, €ro CBOMCTBA.
7. OcHoBHBbIe OpPMYIIEI KOMOHHATOPHKH.
8. Anrebpa codsiThii. TeopeMsl CloMKeHHs BEPOATHOCTEH, CIIEACTBUSA HX HHUX.
9. Hezaeucumsie coObITHS. TeopeMEl YMHOXKEHUS BEPOATHOCTEH, ClIEJICTBUS HX HHX.
10. Mopmyna nonHoi sepoaTHocTH. Popmyna baiieca.
1. HesasucuMble nosropHelie venbiranus. @opmyna bepuynnu.
12. JlokaneHas u uHTerpansHas teopemsl Jlamnaca. Teopema Ilyaccona.

13. Bunel cnyuaiiHeIX BenM4MH. 3aKOH paclpelieieHHsl BepOATHOCTE JMCKPeTHOI ciyuaiiHoii
BeHUYHHBL. MHOrOVIOIbHHK paciipe/ieneHus.

14, YucnoBble XapaKTEPUCTHKH JUCKPETHBIX C1y4aiiHbIX BEIHYHH U WX CBOJiCTBA.

15. HauanbHble H LIEHTPANIBHBIE TEOPETHUECKHE MOMEHTHL.

16.  yuxuus pacnpeneieH|s BepoaTHOCTEH 1 ee cBoiicTra. ['paduk (yHKUMK paciipeteieHns.

17. [InoTHoCTE pacnpeaeneHus BEPOATHOCTEN HENPEphIBHON ClIy4aiiHO# BeIHYHHBI H €€ CBOMCTEA.
18. Hucnosble XapaKTEPHCTUKH HENPEPBIBHBIX CIYYAMHBIX BEIHUYMH H HX CBOHCTBA.

19. Bujsl fMCKpeTHBIX pacnpeiencHuii: 0HHOMHAIBHEIC H ap.

20.  Buabl HenpepbIBHLIX PACHpeieIeHHil: pABHOMEPHOE H NOKA3aTE/IbHOE.

21. Hopmansnoe pacnpenenenue. Kpusas [ayeca. BimsHHe napamMeTpoB  HOPMAbHOIO
pacnpeaeneHus Ha hopMy1y HOPMAILHOH KPHBOI.

22, BelunciieHue BEPOSTHOCTH 3a1aHHOr0 OTK/I0HeHus. [IpaBuna tpex curm.
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23.  Teopema JlsnyHosa. LleHTpanbHas v npeae/ibHas TeOpPEMBI.
24, OueHKa OTKJIOHEHHS TEOPETHYECKOI0 PACHIPEAC/ICHHS 0T HOPMAIbHOT0. ACHMMETPHS H IKCLIECC.

25. MyHKLIMA ABYX C/y4ailHBIX BeIHYHH. PacnpeieneHue cyMMsl JBYX C1y4aiHbIX BETHYHH.

26. [TonsTHE O CHCTEME HECKOJNILKHMX CIY4ailHbIX BEJIMYHH. 3aKOHBI pacnpe/ie/leHHs BEPOATHOCTE
JUCKPETHOI ABYMEPHOI ciy4aiiHOMH Be/IHYHHEL

27. @yHKLUMA pacnpeieleHus IBYMEPHOI ciiy4dailHOoH BeJIH4YHHEL H €€ CBOICTBA.

28. BeposTHOCTh nonajaHus cay4aiiHOi TOUKH B NPAMOYTOJIBHHK.

29. IInOTHOCTE COBMECTHOIO pACHpENeNeHHS BEPOATHOCTEH HENpEepBIBHOH NBYMEPHOI Cly4yaiHOI
BEIHYHHBI H €€ CBOHCTBA.

30. YCI0BHBIE 3aK0HBI PACIIPE/IEIEHHS COCTABIAIOIMX CHCTEMbI JIMCKPETHBIX CIYYalHBIX BEITHYHH.
31. 3aBUCHMBIE M HE3aBHCHMBIE  Cly4aiiHble  BenuuuHbl.  KoppensiMoHHBIE — MOMEHT.

KoppenupoBaHHOCTE H 3aBHCHMOCTb CIYYaHHbIX BEJIMYHH.
32.  Jluueiinas perpeccus.

33. 3agaun MaTeMaTH4YECKOH cTaTHCTHKH. ['eHepaibHas U BEIOOPOYHAS COBOKYITHOCTH.

34.  TloeropHas u GecrioeTopHas BeibopkH. PenpesenratuBHas Boibopka. Cnocobsl otbopa.

35.  CrarucrHyeckue pacnpe/elieHus BeIOopku. IMnuprueckas (YHKIMS pacnpeieeHH .

36. [Tonuros u rucrorpamMma.

37.  CrarucrHyeckde OLEHKH napamerpos pacnpegeneHus. Hecmewenusle, 3¢dexktusHble H
COCTOSTE/ILHBIE OLEHKH.

38.  T'enepanbHas u BeIDOpOUHASA CPEIHHE.

39. T'enepanbHas ¥ BeiDOpouHas aucnepcud. OlEHKA reHEPalibHOM JHCNEPCHH MO HCIPaBIEHHOIH
BBIDOPOYHOI.

40. ['pynnoBas, BHYTPHIPYIIIOBAs, MEKIPYIIOBas U oduue aucnepcenn. CnoxkeHue QUCTIEPCHIl.

41. HuTepBaibHEIE OLEHKH. JlOBEPUTENBHAS BEPOATHOCTE H IOBEPHTENBHEII HHTEPBAIL.

42, JloBepuTENbHBIE MHTEPBANBLI IS OLUEHKH MATEeMATHUECKOr0 OXMIAHUS  HOPMAILHOIO

pacrpeaeneHus pH H3BECTHOM C.

43, Meroa MOMEHTOB 11 TOYEUHOH OLIEHKH NapaMeTPOB paclpe/ieneHus.
44, Meroa HanbonbLero npasaonoaodms.
45. XapakTepHCTUKU BAPHALIMOHHOIO pAa.

46. HauaneHsbie ¥ LHEHTPaIBHEIE IMITHPHYECKHE MOMEHTBI.
47. Meroa npou3sseaeHuil 11 BoIYHCIEHHS BLIOOPOUHOIT cpeiHeii H JUCIepCHH.
48. MOYHKUMOHANBHAS, CTATHCTHYECKAA H KOPPEISILIHOHHAS 3ABHCHMOCTH.

49.  BuibopouHble ypaBHeHHS perpeccud. OThICKaHHE NapaMeTpoB BhIOOPOYHOIO YPABHEHHS NMPAMOH
JIMHHH CPEHEKBA/IPATHYHOI PErPecCHH METOA0M HAUMEHBIIHX KBA/JPATOB.
50.  Bsibopounsiii ko3¢uuHeHT KOppesLHH.

51. CrartdcTHueckas runoresa. Buasl runores.

52. Owubku nepsoro U BTOPOro poja.

53.  CrarucrH4eckHii KpuTepHii NpOBEPKH HYJICBOH IHIIOTE3bI.

54. Kputnueckas obnacrs npuHaTis runoressl. Kpurinueckue ToUky.

55. OrbicKaHKe NPABOCTOPOHHEIH, ICBOCTOPOHHEH M IBYCTOPOHHEH KpHTHUYecKOoil obnacTu.

56. [Ipoeepka runoressl 0 HOPMANBHOM paclpelielleHUd eHepalbHOH CcoBOKYNHOCTH. Kputepuii
cornacus [Tupcona.

7.4. MeToaunyeckue MaTepuasnbl, onpeaensiiowime npoueanypbl oOueHUMBaHUA 3HaAHUM,
YMEHMHW U HaBbIKOB, U ONbITa AEeATEJIbLHOCTU, XapaKTepusylowmux 3Tanbl (popMupoBaHmsa
KOMNeTeHUunn
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Tpebosanus K KOHTPOJILHOM paboTe.
Koutponessas pabora npeacrapisier coboii 0uH U3 BUAOB caMOCToATelIbHONH paboTsl obyuatomuxcs. [lo
CYTH — 3TO H3JI0KE€HHE OTBETOB HA ONPEIEICHHbIE TEOPETHYECKHE BOIPOCHL 110 y4eOHOI 1HCUHIUIHHE, a
TAKKE PpelleHHe NpaKTHYecKHX 3ai1ay. KoHTpoibHBIE NPOBOAATCA I8 TOro, ytodbl pasBHTL Y
obyuarommxcs crnocoOHOCTH K aHanu3y HayuHoilt u  yueOHOH nuteparypbl, ymeHue o0000wwAaTh,
CHCTEMATH3HPOBATL M OLIEHMBATHL NPAKTHUECKHH W HAYYHBIH MAaTEPHAll, YKPEILUIATh HABLIKH OBJAJCHHs
NOHATHAMH ONpeIe/ICHHON HAYKH H T. J1.

IIpu oLeHKe KOHTPOJIBHOH ITPENO/ABATENb PYKOBOACTBYETCH CJIEAYIOIMMH KPHTEPHAMH:

- pabora Obl1a BBINOJHEHA ABTOPOM CAMOCTOATENLHO,

- o0yuarowmiics noaodpai A0CTATOYHBIH CIIMCOK JIMTEPATYPLI, KOTOPbIH HeOOX0HUM UL OCMBICICHMS
TEMBI KOHTPOJILHOMH;

- 4BTOp CYMEJI COCTABHTH JIOMMYECKH ODOCHOBAHHBIN IIAH, KOTOPBIH COOTBETCTBYET MOCTABIEHHBIM
3ajauaM u chOPMYIHPOBAHHOM LIE/IH;

- obyuarowuiics poaHaIM3HPOBAl MATEPHAL,

- KOHTpOibHas pabora orBedaeT BceM TPeDOBAHMAM UYETKOCTH M3JIOKECHHA H ApryMEHTHPOBAHHOCTH,
00BEKTHBHOCTH H JIOTHYHOCTH, IPAMOTHOCTH H KOPPEKTHOCTH;

- oOyuarommiics cymen 000CHOBATH CBOK) TOYKY 3PEHHS;

- KOHTpoO/bHas paboTta oOpMIICHA B COOTBETCTBHH C TPEOOBAHHAMH;

- dBTOP 3allHTHII KOHTPOJILHYIO H YCIIEIHO OTBETHII HA BCE BOIMPOCH! MPENoiaBaTens.

Kounrpossnas pabora, BbIIOJHEHHAs HeOpPEXKHO, HE MO CBOeMY BapuaHTy, 0e3 codnwiaeHHs npaBui,
HNpeAbABISeMbIX K ee o(opMmieHHIO, BO3Bpaulaercs 0e3 NPOBEPKH € YKA3aHMEM [PHYMH, KOTOPBIC
noBojaTea 10 oOyuaromerocs. B 3ToM ciyyae KOHTposibHAsA paboTa BLINOMHAETCS MOBTOPHO.

Bapuant xoHTponsHOH paboThl BBIIAETCS B COOTBETCTBHH C [OPSJKOBBIM HOMEPOM B CIIHCKE
MArucTpaHTOB.

KpHTepHH OLICHKH 3HAHHI NPH HANHCAHHH KOHTPOJILHOI padoThl
OTtmeTka HOTIIHYHO» BBICTAB/IACTCA odydawiemMycs, NOKa3zaBIIEMY BCECTOPOHHHE,
CHCTEMATH3MPOBaHHbIE, INyOOKHE 3HAHMA BONPOCOB KOHTPOJIBHOH padOThl W YMEHHE YBEPEHHO

[IPHMEHATH MX HA MPAKTHKE NPH PELICHUH KOHKPETHBIX 3a/1a4, cBODOIHOE H npaBuiibHOEe 000CHOBAHHE
[IPHHATBIX pelIeHHL.

OTMerka «XOpol10» BHICTABAAETCH 0DYUYAKOLIEMYCs, €C/H OH TBEP/JA0 3HAET MATEPHAl, FPAMOTHO H M0
CYILIECTBY M3MaraeT €ro, yMeeT NPUMEHATh I0Jy4YeHHbIE 3HAHHA HA [IPAKTHKE, HO [JONYCKAET B OTBETE

HIH B PpeLIeHHH 33734 HEKOTOpblE HETOYHOCTH, KOTOPBIE MOKET VYCTPAHHTE € IMOMOLIBH
JOMNOJIHHTENLHBIX BOIMPOCOB MPENoAaBaTens.

OTMmeTKa «YyJOBIETBOPUTEILHO» BBICTARNAETCS OOyualomeMmycs, I[0KazaBmeMy (parMeHTapHBI,
PA3pO3HEHHBI XapakTep 3HAHWI, HEeJOCTATOYHO MNPAaBHbBHBIE (OPMYIHPOBKH O0A30BBIX NOHSATHII,
HAPYIIEHHUS JIOrHYeCKOil NOCNe0BATEILHOCTH B W3I0KEHUH NPOrPAMMHOIO MATEPHANA, HO IIPH 3TOM OH
BIA/ICET OCHOBHBIMH IIOHATHAMH BbIHOCHMBIX HA KOHTPOIBHYK paboTy TeM, HEeoDXOIMMBIMH JUIS
NANbHEHIEro ODyUeHHs W MOXKET MPHMEHATh [OJIYUEHHBIE 3HAHWA M0 00pasly B CTaHIAPTHOMH
CHTYallHH.

OTMeTKa «HEYI0BICTBOPHTENLHO» BHICTABIACTCA 00ydalolEeMycs, KOTOpbIil He 3HaeT Oolbleil yacTw
OCHOBHOI'O COJEPIKAHHA BHIHOCHMBLIX HA KOHTPOJIBHYIO pabOTy BOMPOCOB TE€M JMUCLMILTIHHBL JONYCKAET
rpyOsie omHdKH B GOpMYyTHPOBKAX OCHOBHBIX MOHATHII M HE YMEET HCIO/Ib30BATh MOTYUCHHBIE 3HAHHS.
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TpeGoBaHus K BLINOJIHEHHI) TECTOBOTO 3a/IaHHS
TecTHpoBaHHE ABIACTCA OJHHM M3 OCHOBHBIX CPEICTB (DOPMAIILHOIO KOHTPOIIA KauecTBa 00yueHus. D10
METOJ, OCHOBAaHHBIH HA CTAHJAPTH3UPOBAHHBIX 3QJAHMAX, KOTOpPBIE [O3BOJISIOT H3MEPHThH
ncuxodu3nONOrHUecKHe M JIMYHOCTHBIE XAPAKTEPHCTHKH, a4 TAKXKE 3HAHMS, YMEHHMs H HABBIKH
HCIIBITYEMOTO.
OCHOBHBIE NPUHIIHITBI TECTUPOBAHUS, CIIEYIOINE:
— CBS3b C ILENSMH OOYUYEHHS - LENH TECTUPOBAHMS JIOJDKHBI OTBEUATh KPHUTEPHAM COLHAIBHOM
MOJIE3HOCTH M 3HAYMMOCTH, HAYYHOH KOPPEKTHOCTH U 00LIECTBEHHON 110L1EPHKKH;
— OOBEKTHBHOCTL - MCHOJIL30BAHHE B IEJArOrMYECKHX M3MEPEHHSAX 3TOr0 MPHUHLMIA [PH3BAHO HE
JIOMYCTHTh CYOBEKTHBH3MA H MPEAB3ATOCTH B MPOIIECCE ITHX H3MEPEHHIA;

— CHOPABEANHBOCTh H INACHOCTh - OJHHAKOBO ,uoﬁpo}xf:.na'reﬂbﬂoe OTHOLIEHHE KO BCEM Oﬁyuamm[-{mcn,
OTKPBITOCTh BCEX ISTANOB MPOLEcca H3MEPEHHi, CBOEBPEMEHHOCTh O03HAKOMIIEHHS O0YYalOWMXCs C
pe3ylbTaTaMH H3MEpPEHHIT;

— CHCTEMATHYHOCTh — CHCTEMATHYHOCTh TECTHPOBAHHII H CAMONPOBEPOK KAXA0ro yyebHOro Moy,
pasjiena M KawJ0i TeMbl; BaKHBLIM ACNEKTOM JIAHHOIO [pHHIMOA sBIsercs TpeboBaHue
pErpe3eHTATHBHOIO NPE/ICTABICHHS CO/IepKaHus yueDHOro Kypea B COACPKAHMH TecTa;

- I'YMAHHOCTh M JTHYHOCTL - TECTOBLIE 3aJaHHMs M IPOLEAYPa TECTHPOBAHMS JOJLKHBI HCKIHOUYATh
HaHeceHHe Kakoro-nubo Bpeaa oOy4arOMMCs, HE JOMYCKATh YILUEMIICHHS MX [0 HALHOHAILHOMY,
ITHHYECKOMY, MATEPUAIIBHOMY, PACOBOMY, TEPPHTOPHAIILHOMY, KYJILTYPHOMY H APYIHM [IPU3HAKAM;
BasHeliluuM sBISETCA [PHHLMI, B COOTBETCTBHH C KOTOPBIM TECThl JOMMKHbI OBITH MOCTPOEHBI 10
Merojuke, ofecrneunBaromieli  BeinonHeHue  TpebOBaHMI  COOTBETCTBYHOLIErO  (pefepaibHOIO
rocyAapcTBEHHOr0 00pa3oBaTeIbHOrO CTAHIapTa.

B TecToBBIX 33JaHUAX MCIONB3YIOTCS YETHIPE THIIA BONPOCOB!

— 3akpeiTas opma - AsisAeTca Haudolee PaclIpOCTPAHEHHOM H NIPE/IaraeT HECKOIBKO a/IbTEPHATHBHBIX
OTBETOB Ha MOCTaBIeHHbIT Bonpoc. Hanpumep, obyuaromemycs 3aaaercs Bonpoc, Tpebyrommii
ANBTEPHATHBHOIO OTBETA «/1a» HIIH «HET», «ABIACTCHY» MIH «HE ABIAETCH», WOTHOCHTCH» WIH «HE
OTHOCHTCE» H T.1. TecToBoe 3aaHue, cojepikailee BONpOC B 3aKpbIToil (hopme, BKMoOuaeT B ceds oluH
WIIM HECKOJIBKO IPABUIIBHBIX OTBETOB M MHOI/A HA3bIBAETCA BHIOOPOUHBIM 3a/aHueM. 3akpsitas (opma
BOINPOCOB MCIIOJIL3YETCH TAKXKE B TecTax-3ajavax ¢ BelOOpouHbIMM oTBeTaMH. B TecroBoMm 3ajanuu B
TOM ciyuae cHOpMYIHPOBAHLl YCIIOBHE 3a/aUM U BCE HEOOXOMMBIE MCXOHBIE JAHHbIE, 4 B OTBETaX
IPE/ACTABICHBl HECKO/ILKO BapHaHTOB pE3y/bTaTa PELICHHS B YHCJIOBOM WIM OYKBEHHOM BHJE.
Obyuaronuiics J0JIKEH PEeLHTh 33/1a4y H [10KA3aTh, KAKOH M3 NPE/ICTABICHHBIX OTBETOB OH MOIYYHIL.

— OTKphITas (opMa - BONpoc B OTKPeITOH (opme npeacrasnser coboil yreep#ieHHe, KOTOpOE
HeoOxoaumo jononuuts. JlanHas gopma Moxker ObITh Mpe/ICTABIEHA B TECTOBOM 3a/IaHHH, HANIPHMEp, B
BUJI€ CJIOBECHOIO TeKCTa, (popMyibl (ypaBHeHMs), rpaMka, B KOTOPBIX MPONYIIEHBI CYLIECTBEHHBIE
COCTAB/IMIOLIHE - YACTH CJIOBA WK OYKBbI, YC/IOBHbIE 0003HAYSHHS, TMHHU HIIH H30DPaXKeHHS 1eMEHTOB
cxembl u rpaduxa. OOyvarowmiics JODKEH [0 NAMATH BCTABHTH COOTBETCTBYIOLUME IEMEHTH B
YKA3AHHBIE MECTA («IIPOIYCKH» ).

— YCTAHOBJICHHE COOTBETCTBHs - B JIAHHOM cCllydae 0DydarolieMycs NpeUIarawT JBa CIHCKA, MEKIY
INEMEHTAMH KOTOPBIX CIIEYET YCTAHOBHTH COOTBETCTBHE;

— YCTAHOBJIGHHE [OCIIE/OBATENBHOCTH - NPEANONaraeT HeoOXOAMMOCTh YCTAHOBHTH INPABHILHYIO
NOCIIE10BATENBHOCTD NPEUIAraeMoro Clucka clos wim ¢pas.

KpuTepun oleHKH 3HAHUI NPH NPOBEIeHHH TECTHPOBAHHH
OTMerka «OTJIHYHO» BBICTABJISETCS NPH YCJIOBHH NPABHILHOIO OTBeTa He MeHee ueMm 85% TecToBBIX
3aJ1aHHI;
OTMETKA «XOpOII0» BHICTABIIAETCH MPH YCIOBHH ITPABWIIBHOTO OTBETA He MeHee dem 70 % TecToBbIX
3a/1aHHI;
OTMerka «y/10BIETBOPHTENLHO» BLICTABISETCS [PH YCIOBUH IPABHILHOIO 0TBeTa He MeHee 50 %;
OTMETKA «HEYI0BIETBOPHTEIBHO» BHICTABINETCH MPH YCIOBHH TPABHIIBHOTO OTBETA MeHee ueM Ha 50
% TeCTOBBLIX 3aJaHHIA.
Pe3ynbrarsl TEKYILIEro KOHTPOIA HCIONB3YIOTCS [PH [IPOBEJSHHH [IPOMEXKYTOUHOMN aTTecTally.
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KpHTepHH OLleHKH 3HAHHI HA 3a4eTe
3auer - opMa MPOBEPKH 3HAHMI, YMEHHII M HABBIKOB, NMPHOOPETEHHBIX ODYUAOLUIMMHCA B MPOIECCE
}’CBOEHHH }’qﬁﬁﬂﬁrﬂ MﬂTepHaﬂa JNEKIHOHHBIX H l'[pa[{T[v'['-IECKHK JAHATHH 110 JHCLMILIIHHE.
3auer MOKET NpPOBOAHTECH B ¢opme ycTHOro ompoca no duneram (Bompocam) wim Oe3 Guneros, c
[peABapUTENLHOH NOAroTOBKOH WiH 0e3 NOArOTOBKH, [0 YCMOTPEHHIO IpernojaBare/d. DK3aMeHATop
BIIPABE 33/1aBaTh BOIPOCH! CBEPX OMIIETa, a TAKKe, IOMHMO TEOPETHYECKHX BOINPOCOB, JIABATH 3/1aUH 110
nporpamMme JaHHOI'O Kypca.
DK3aMEHATOP MOXET NPOCTABHUTH 3adyeT Oe3 ompoca WM coDece]OBaHHA TEM ACIHPAHTAM, KOTOpBIE
AKTHBHO }T'-IﬂCTBDBH.ﬂH B l'[pﬂl{T[-'['-lECKHX 3dHATHAX.

«3a4TeHO» - BLICTABINETCS [PH YCIOBHM, €C/IH ACHHPAHT MOKA3bIBAET XOPOLIHE 3HAHWUA M3YYEHHOIO
yueDHOro MaTepHana; CaMOCTOSTENBHO, JIOFMYHO M MOCHEI0BATENLHO M3M1AraeT M HHTEpIpEeTHpYyer
MarepHaibl yueOHOro Kypca; MOJHOCTBIO PACKPBIBAET CMBICA IPEANaraeMoro BOIPOCA; Blageer
OCHOBHBIMH TEPMMHAMH M [MOHATHAMH HM3YYEHHOIO Kypca, [OKA3BIBACT YMEHHE [EPENOkKHUTh
TEOPETHYECKHE 3HAHMS HA NIPEAIIONAraeMblil NPAKTHYECKHH OILIT.

«He 3auTeHo» - BLICTABISETCS [PH HAIMYHH CEPbE3HBIX YNYIIEHHH B npolecce HinomxeHus yuebHOro
MaTEpHalla; B CIy4ae OTCYTCTBHA 3HAHMI OCHOBHBIX NOHATHI W ONpeaeneHuil Kypca HIN NPHCYTCTBUH

Donpuioro KonuyecTsa OWMOOK [PH HMHTEPHPETALIMH OCHOBHBIX ONpPEIENEHHH; €clH ACIHPaHT
MOKA3LIBAET 3HAYMTE/bHBIE 3ATPYAHEHHA [PH OTBETE HA MPE/UI0KEHHBIE OCHOBHBIE H J0MNOJIHHTEIbHbIE
BOIIPOCKL; IPH YCIOBHH OTCYTCTBHM OTBETA HA OCHOBHOI M JIONOJIHUTENLHBIN BOIIPOCHL.

Kpurepus oueHkH 3HaHMI Ha JK3aMeHe

OK3aMeH MOKET NpoBOJHTHCA B (opMme ycTHOro onpoca no Ouneram (Bompocam) wiu Oe3
OHMIeTOB, C NPENBAPHTENbHON MOArOTOBKOH WM Ge3 MOAroTOBKH, M0 YCMOTPEHHIO IMPENojaBaTels.
DK3aMEHATOP BIIPABE 3a/1ABATh BOIPOCH! CBEpX OMIETa, a TAKIKE, IOMHMO TEOPETHYECKHX BOIIPOCOB,
[1aBaTh 3a/1a4# 10 MPOrpaMMe JIJAHHOI0 Kypca.

OK3aMeHAUHOHHBIE  Ounersl  (BONPOCHI)  YTBEP#HAAKTCA Ha  3acedaHud  kKadeapsl H
noanuchiBaoTes 3aseayommM kadeapoii. B Gunere nomkHO comepikarbes He Dollee Tpex BOIPOCOB.
KomnnekT 3K3aMeHalMOHHBIX OHIISTOR 110 JHCLHILTHHE J0/KeH coaepxars 25—30 Guneros.

DK3aMEHATOp MOMKET NPOCTABMTHL JK3aMeH Oe3 ompoca WiH cobecenoBaHHs TEM CTYASHTaM
KOTOPBIE AKTHBHO YYACTBOBAIM B CEMHHAPCKHUX 3AHATHSAX.

OTmeTKa «OTAMYHO» - CTYJAEHT IrIyDOKO M MPOYHO YCBOWI BeCh NPOTPAMMHBINH MaTepual,
HCYEPNEBIBAOLIE, [10CIEJ0BATEILHO, IPAMOTHO H JIOTHYECKH CTPOHHO €ro M3laraer, TeCHO YBi3bIBAeT
Teopuio ¢ npakTHkoii. CTyAeHT He 3aTpPYAHAETCA ¢ OTBETOM MPH BHIOM3MEHEHHM 3alaHus, cBoDOIHO
CHpaBIseTcd C 3a7aYaM, 3aJaHHSAMH M JIPYITHMH BHIAMH [IPHMEHEHHs 3HAHHWH, [PABHIBLHO
0DOCHOBBIBAET MPUHATHIC PEIUCHHS, BIAJCET PA3HOCTOPOHHMMH HABBIKAMH M NPHEMAMH BBIIOJIHEHHS
npakTHyeckux pador, 0oDHAPYKHBAET YMEHHE CAMOCTOATENsHO 00001AaTE W W31araTh MaTepHai, He
nonyckas omHboK.

OTMeTKa «XOPOLLO» - CTYAEHT TBEPAO 3HAET MPOrPaMMHBIH MAaTepHAall, IPAMOTHO H 10 CYILECTBY
M3/1araeT €ro, He¢ JNONYCKAET CYLECTBEHHBIX HETOUHOCTEH B OTBETE HA BONPOC, MOXKET IIPABUIILHO
MPHMEHATH TEOPETHUYECKHE MNOMOKEHHs W BHajeeT HeOoOXOJUMBIMH HABLIKAMH MPH BBINOJHEHHH
NPaKTHYECKHUX 3aJaHui.

OrMETKA «YA0BICTBOPHTEIBLHO» - CTYACHT YCBOMI TONbKO OCHOBHOH MaTepHall, HO HE 3HaET
OTJENBHBIX JACTANCH, NOMYCKACT HETOUHOCTH, HENOCTATOYHO MPABHIIBHEIC (JOPMYIHPOBKH, Hapyllaer
MOCNEOBATENBHOCTh B M3JI0KEHHH NPOrPAMMHOIO MATEPHANIA M MUCHBLITBIBAET 3ATPY/HEHWUA B
BBINIO/IHEHHH NPAKTHYECKHX 3a/1aHHH.

OTMETKA «HEYI0BISTBOPUTENLHO» - CTYJEHT HE 3HAET 3HAYMTENLHOH 4acTH MPOrPAMMHOIO
MaTepHana, JONYCKAET CYLIECTBEHHble OWHOKH, ¢ OONbUIHMMH  3ATPYAHEHHAMH  BBIINOIHSET
npakTHueckue padoTkl.
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KpHTepun ocBoeHHs OHJIANH Kypca
IMpumensercs 100-0anbHas cucTeMa OlEHHBAHUA

JlManazoHsl IIKAIL OLEHHBAHHS
(100-banpHas mkKana)

OueHKa npoIHChID

90-100 O1nuuHo

75-89 Xopoio

60-74 Y NOBJIETBOPHTENLHO
0-59 Hey10B1eTBOPHTENLHO
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

Kypc Bbicllen maTeMaTuku, T.1 : yyebHuk / M.K.
BepnaHokos, O.M1. Wessikosa, C.K. Kyvxesa,T.U. léMunHa [n
ap.1; noa pea. M.K. begaHokosa. - 3-e n3g, ucnp. n gon. -
CaHkT-MeTepbypr : JlaHb, 2025. - 396 c. - TekcT :
3NeKTPOHHBIN. - DBC JlaHb. - URL:
https://e.lanbook.com/book/460592. - Pexxum gocTtyna: no
noanucke. - Lan. - ISBN 978-5-507-50291-2

https://e.lanbook.com/book/460592

Kypc Bbiclien maTemaTukm, T. 2 : y4yebHuk / M.K.
BepaHokos, O.M. LLeBsakoBa, C.K. Kymxesa, T.U. émunHa [n
ap.]l; noa pen. M.K. bepaHokoBa. - 3-e n3g, ucnp. u gon. -
CaHkT-MeTepbypr : JlaHb, 2025. - 360 c. - TekcT :
3NEeKTPOHHbIN. - 3BC JlaHb. - URL:
https://e.lanbook.com/book/482921. - Pexxum gocTtyna: no
noanucke. - Lan. - ISBN 978-5-507-51698-8

https://e.lanbook.com/book/482921

MaBnywkos, N.B. MaTemaTunka : y4ebHuk / Nasnywkos 1.B.,
Po3osckun J1.B., HapkeBu4 U.A. - MockBa : T'90TAP-Megaua,
2013. - 320 c. - 9bC KoHcynbTaHT cTygeHTa. - URL :
https://wwwNasnywkos, N. B. MaTemaTuka : y4ebHuk / 1. B.
Masnywkos, J1. B. Po3oBckuin, U. A. HapkeBuy. - MockBa :
S0TAP-Megna, 2022. - 320 c. - ISBN 978-5-9704-7082-4. -
TeKCT : 9NeKTPOHHbIN // BC "KoHCyNbTaHT CTyAeHTa" :
[canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970470824.html

https://www.studentlibrary.ru/book/ISBN9785970470824.html

8.2. lononHuTesNibHaA nurtepaTtypa

HasBaHue

CcblsIKa

519.2(07) K 89 Kyunxesa, C.K. (Mankonckumn
rocyAapCTBEHHbIA TEXHO0rn4ecknuii yHmsepcuteT). OCHOBbI
TEopUN BEPOATHOCTEN N MaTEMAaTUYECKON CTaTUCTUKM :
yyebHoe nocobue / C.K. Kymxxesa, J1.)K. MananaxsHu, O.M.
LLleBskoBa. - 134. 4-e, cTep. - Markon : MarapuH O.I"., 2013.
-136 c. - Npwun.: c. 132-135. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000029460. - Pexxum
nocTtyna: peructpaums B 3UOC. - bubnuvorp.: c. 136 (11
Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2000029460

NnHenHasa anrebpa n aHannTN4eCKasa reomeTpus.
MeToAunyeckne pekoMeHgauMm No U3y4eHno oHNamH-Kypca /
CocT. bepaHokoB M.K., AémunHa T.U., KysbmeHko H.A.,
LLlessikoa O.[1., XakoHoBa W.M. - Mankon: UMM "Ky4yepeHko
B.O., 2023. - 64 c.

http://lib.mkgtu.ru:8002/libdata.php?id=00068361&DOK=0C
702A&BASE=000001

MaTemaTunyecknn aHanui. Metogmnyeckne pekoMmeHgaumm rno
M3Y4YeHUNI0 OHManH-Kypca / CocT. AémumHa T.U., LLieBskoBa
0.., Yysako E.B. - Marnkon: UM "Ky4yepeHko B.O., 2023. - 58 c.

http://lib.mkgtu.ru:8002/libdata.php?id=00068362&DOK=0C
7028&BASE=000001

JNnHenHaa anrebpa v aHanUTUYECKas reoMeTpus : OHNaNH-
Kypc : nekTopuym : canTt / begaHokos M.K., XakoHoBa .M.,
Ky3bmeHko H.A. - Mankon, 2020. - 36 4yacos. - URL:

https://www.lektorium.tv/linear-algebra

MaTeMaTn4eCcKnn aHaaus : OHNaNH-KypC : IEKTOPUYM : CanT /
HOemuHa T.U., Wessakosa O.[1., Yysko E.b. - Mawnkon, 2020. -
36 yacos. - URL:

https://www.lektorium.tv/matematicheskij-analiz

Yysko, E.b. (Mankoncknin rocynapCTBEHHbIN
TEeXHOJIOrnYecKuinn yHmesepcuTeT). Boicluaa MaTeMaTuka ans
TexHN4YeCcKux By3oB : y4ebHoe nocobue / E.b. Yysako ; [PIBEOY
BMO Mawkon. roc. TexHos. YH-T , Kad. BbICLL. MaTeEMaTUKK 1
cucteM. aHanmsal. - Mankon : KyvepeHko B.O., 2018. - 262 c.
- bubnwnorp.: c. 262

http://lib.mkgtu.ru:8002/libdata.php?id=2100047764&DOK=0
7B8BIS&BASE=000530

8.3. MHPOpPMaALMOHHO-TEIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»
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- ObpasoBaTenbHbln nopTan ®re0Y BO «MITY»[2neKTpoHHbIN pecypcl: Pexxum pocTtyna:
https://mkgtu.ru/ - OpuunanbHbin canT MNMpaBuTenbcTBa Poccunckon degepaunin. [SNEKTPOHHLIN
pecypcl: Pexxum goctyna: http://www.government.ru - MHOpMaLNOHHO-NPaBOBON NOPTan
«FapaHT» [9NneKTpOoHHLIN pecypc]: Pexxum gocTtyna: http://www.garant.ru/ - Hay4yHasi anekTpoHHas
bubnmnoteka www.eLIBRARY.RU - Pe)xxum goctyna: http://elibrary.ru/ - 9neKTpoHHbIN KaTanor
bnbnnotekun - Pexxum pgoctyna: //http://lib.mkgtu.ru:8004/catalog/fol2; - EauHoe okKHO fAocTyna K
obpasoBaTenbHbLIM pecypcam: Pexxum goctyna: http://window.edu.ru/ - CoBpeMeHHas ungposas
obpa3oBaTenbHas cpena B PO (CLOC): Pexxum poctyna: https://online.edu.ru/ - OHnanH Kypc
«MaTeMaTn4yecknm aHanus»: Pexxum goctyna: https://www.lektorium.tv/matematicheskij-analiz -
pecypc NOMOXKET U3YUNUTb YHUBEPCUTETCKUNA KYPC MaTeMaTU4eCKOro aHanmsa, pa3obpaTtbca B
peLleHnn OCHOBHbLIX 3a4ay M NOArOTOBMTLCA K 9K3aMeHaM Mo BbICLLUEN MaTeMaTUKe, MOXXHO peLlaTb
npuMepbl BMecTe C aBTopamMu B yaobHOM hopmMaTe - NpoCcMaTpmMBasa BUAEOPOSINKM NN N3yYasn
apyrue matepuanbl Kypca. - OHnanH Kypc «JInHenHasa anrebpa n aHaAnTUYECKas reoMeTpus»:
Pexxum gocTtyna: https://www.lektorium.tv/linear-algebra - B Buaeoponnkax aBTopbl Kypca

06 BACHAIOT KJIIOYEBLIE MOHATUA U NPUBOAAT MPUMEPLI PELLEHNS TUMOBLIX 3a4a4y anrebpbl n
aHanMTNYeckon reomeTpun. bonee NnoapobHO N3yUYNTb TEOPUKD MOMOIYT OOMOJIHUTENIbHbIE
MaTepuasbl Kypca, a 3aKpenuTb 3HAaHUS MOXXHO, BbIMOJHASA 3a4aHUs OJ1 CAMOMNPOBEPKN ”
oueHuBaeMble TecThl. - http://www.mathprofi.ru/ - pecypc npegHasHa4yeH onsa cTy4eHTOB
TeXHNYECKMX, SIKOHOMUYECKUX N F'YMaHUTapHbIX cheunanbHocTen. Kaxkabii, KTO ocBanBaeT
BbICLUYIO MaTeMaTUKy, HangeT HeEMaJS0 MoNe3HbIX y4ebHbIX MaTepuasios, N3/I0XKEHHbIX B AOCTYMHOMN
chopme. - https://www.webmath.ru/ - MaTeMaTu4eCKMe OHNANH CEPBUCHI AN MOMOLLM LWKOSIbHUKaM
CTyOEeHTaM C pelleHneM 3aaay Nno MmaTeMaTuke, ke, TEOPUN BEPOSATHOCTU U MHOTMM APYrUM
npeameTaM. Ha canTe npencTtaBNeHO MHOIMO OHJIAMH KasibKynaTopos. - https://math.semestr.ru/ -
OHIaH KaNbKySTOPbI MO pa3/iIMyHbIM pa3fesiaM MaTEMAaTUKN.
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

CoBepLUEeHCTBOBaHNE METO0B YNpPaBAeHMS U NJIaHUPOBAHNSA X03ANCTBEHHOW AeSTEeNbHOCTU B 3HAYUTE/IbHON Mepe CBSI3aHO C MPUMEHEHNEM B HayKe
N MPaKTUKe MaTeMaTUYEeCKMX METOA0B UCCel0BaHMS.

Llenb Kypca MaTtemMaTuku B CUCTEME [104ArOTOBKU 6aKa/7aBpa - O0CBOeHMe HeobxoOoMMOro MaTemMaTUYeCcKoro afnapaTta, MoMorawuwero
aHaNIn3npoBaTb, MOAENTINPOBAaTb N pellaTb NpUKJlagHble 3ada4d, NCroJib3y4d B CJlyHae HeobxoanmocTu OBM.

3a4a4s N3yYeHUs MaTeMaTuKU Kak (DyHOaMeHTasbHOV ANCUUIMINHLI COCTOST B PA3BUTUN JIOTMYECKOrO U aJifOPUTMUYECKOro MbILIIEHUS, B
BbipaboTKe yMeHUs MOAeSINPOBaTh peasibHble MPOLECCHl, B OCBOEHUW MPUEMOB MCC/IeA0BaHUA U pPeLleHUs MaTeMaTU4YecKn (hopMasiNn30BaHHbIX
3ala4, B OBNlaJleHNN OCHOBHbLIMM METOZaMN MaTeMaTUKMN.

Lenbio nekumii SBNAeTCS U3JI0XKEHME TEOPEeTUYECKoro MaTepuasa U WUloCTpauns ero NnpuMepaMmn 1 3agavyaMu; UCTopumn nosiBneHus Hanbonee
Ba>XHbIX MOHATUIA N pe3ynbTaToB. OCHOBHbIM TEOPETUYECKUM pe3ysibTaTaM AOJIKHbl COMYyTCTBOBATb MOSACHEHUS 06 UX MPUIOXKEHUAX K APYrUM
pasgenaM MmaTeMaTuKK U K APYrMM HayKaM.

Lenbio NMPaKTN4eCKnX 3aHATUI ABNSeTCH 3aKperieHne TeopeTn4eckoro MmaTepuana nekymm n Bblpa60TKa YMEeHNA pewaTb NpuUMepbl N 3aaa4n Ons
nocnepywowero npuMeHeEHNA MaTeMaTnHeCKUX MeTogoB B SKOHOMNYECKNX, TEXHNYECKUX N COLUNMaJIbHbIX MPUJTIOXKEHUAX.

3anayun usyyveHuss AUNCUUIMJINHbLI COCTOAT B peanusauun TpeboBaHUN, yCTaHoBNeHHbIX B ®FOC BO noarotoBke 6GakanaBpOB MO HarnpaBfie€HUIO
«CTpoOnTEesNIbCTBO».

B xo4e nayvyeHuns gucumMnanHbl CTAaBATCS 3a4a4YM HayYnTb 0byYaroLwmxcs:

- UCMOJIb30BaTb B CBOEN MPAKTUYECKOW AEATENbHOCTM MaTeEMaTMYeCKMe MeToAbl U MOAENN;

- OpUeHTUpOBaTbCA B Bbibope Hambonee NMoAXoAsLLIEr0 MAaTEMATUYECKOr0 MHCTPYMEHTapuUs Mpu peLlleHun cToAlux nepend HuMmuM 3agad. Ciooaa
OTHOCMKTCS, B MEPBYI0 o4epelb, N3yvyeHne MetoaoB cbopa 1 06paboTKM CTaTUCTMHECKON NHOPMALIUM, @ TaKXKe OLIeHKa COCTOSIHUSA U NepCcrneKTUBSI
Pa3BUTUS COLMabHbIX U SKOHOMUYECKMX NPOLLECCOB;

3agaderi maTeMaTuky aBNsieTCst obyyYeHne CTYAEeHTOB NPUMEHEHMIO Pa3JInYHbIX CNOCOHOB NCMOJIb30BaHUA NOJIyYEeHHOW UHOPMaLMnM - OT NMPOCTOro

JIOrMYECKOro aHasm3a A0 COCTaBNEHMS C/IOXKHbIX MaTeMaTUYECKUX MoAesNen n pa3pa60TK|/| MaTeMaTU4eCKOoro anmnapaTta NX nccnegoBaH

MeTopgu4yeckue pekomMeHgaunm no oCBOEHNIO ANCLUNNNINHBI
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Pa3zpnen

PaccmaTpuBaeMble
BOMPOChI

PekomeHoyeMas
nuTepatypa

Tunosble
3aja4n

OHnanH Kypc

2cemecTp

NinHenHasn
anrebpa.

[lencTtema Ha MaTpuuamu,
VIMHENHble onepauuu.
YMHOXeHue. Bblyncnenung
onpenenutenein. ObpaTHas
MaTpuua. chny. MeTo [
Kpamepa, MaTPUYHbI
MeTon, MeTop Naycca

BNOoC

LMS Moodle

OHnanH Kypc, pa3paboTaHHbIN
MNC yHueepcuTeTa.

NlnHelHasa anrebpa

BekTopHas
anrebpa.

UNInHelHble onepauun Ham
BEKTOpPaMW. Pa3noxxeHne
BEKTOPOB no 6a3uncy,
UNInHelHble onepauun Ham
BEKTOpPaMu, 3a4aHHbIMU
KoopAouHaTaMu.
CkanspHoe npon3BefeHue
BEKTOPOB, NpUNoXeHnaA:
paboTa cunbl, yron mMexay
BEKTOpaMU. BekTopHoe
nponsseneHune BEKTOPOB,)
MPUJIOXKEHNA: naowan|
napasienorpamMma,
MOMEHT cunbl. CMelaHHoe
NnpousBefeHne BEKTOPOB,
NPUI0XKEHUS: 06beM
napanjaenennnena.

PUNOC

LMS Moodle

NnHenHana anrebpa

AHanuTn4eckas
reomeTpus.

YpaBHeHMe NpaMon: C
lYr10BbIM KO3 PULIMEHTOM,
obLiee, B oTpe3kax. Yron
MeXXAy ABYMSA NPSMbIMU,
lyCNOoBUSA MapasiiesisHOCTr
M NneprneHanKynsapHoCcTu.

KpuvBble BTOpOro nopsiaka

MNOCKOCTb: obuwed
YpaBHeEHuUE, MOHATHE
HOpPMaJibHOr o BEKTOpA.

cl/el®
LMS Moodle
OHNanH Kypc, pa3paboTaHHbIN

MNC yHnsepcuTeTa.

NnHeHasa anrebpa
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Yron mexxay MniaocKoCTAMM,
YC/IoBUSA MNapasnenbHoCTu
N nepneHanKyspHOCTH
INBYyX njockocTen. Mpsamas
B MPOCTPaHCTBE: MOHATUE
HanpaBAsoLWLEro BeKTopa,
KaHOHWYeCcKoe ypaBHeHue

npsiMon, obuiee
YpaBHeHwMe,
MnapameTpuyeckoe
lYpaBHeHMe. B3anmHoe
[pacnonoxxeHue nByX

NPAMbIX B MPOCTPaHCTBE,
Yron wmexay npsiMbiMu.
B3auMHOe pacrnonoxeHune
NPAMOI 1 MJIOCKOCTU. Yron

MeXxay npsmon 7
MJI0CKOCTbIO.
KomnnekcHble [OCHOBHblE NOHATUA,
Hucna. Anrebpanyeckasn dopmal
Banucu KOMMMJIEKCHOrr o

yncna.  [JencTtsua  Hapg
KOMMNEeKCHbIMW 4YunciamMn B
anrebpavyeckon dopme
Banucu.

TpuroHomeTpu4eckas

ibopMa 3anucu
KOMMEeKCHOro yucna,
[enctens Han
KOMMJIEKCHBIMU YUCTaMK B
TPUrOHOMETpPUYECKOW

hbopme 3anucum,
NokasaTesibHas dopma
Banucu KOMIMJIEKCHOI O

yucna. [JencTtsua  Hapg
KOMMMIEKCHBIMU YUCaMU B
nokasaTesnbHOW dopme
Banucu.

lMpepen nocne
\noBaTeNIbHOCTU
. Mpenen
byHKL NN,

Onepauunun Hap
MHO>XEeCTBaMMU.
[lekapToBoe

Npon3BefeHNe BEKTOPOB.

Hucnosas
nocriefoBaTe/IbHOCTb.
Mpepnen YMCJIOBOW
nocnenoBaTeIbHOCTH.
Mpenen DYHKLMN.

cljlo]e

LMS Moodle

OHNanH Kypc, pa3paboTaHHbIN
MNC yHnsepcuTeTa.
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BamMevyaTenbHble Npepensl,
PackpbiTne
HeonpeneseHHOCTEeN.
HenpepbIBHOCTL  YHKUUW
B TOo4ke. Knaccudunkaums
[TOYeK pa3pblBa PYyHKLMU

MaTeMaTun4yecknim aHanums

OndepeHuna
InbHOE
McyncneHme
byHKLMN
oaoHom
nepeMeHHoON.

OcHOBHbIe NpaBuna
\nndepeHLpoBaHns.
Mpon3BoAHAsA C/IOXKHON 1
obpaTHOM hyHKLMIA.
MoHATUe anddepeHumana
byHKUMK, ero
reoMeTpUYeCKNiA CMbICA.
MpumeHeHne
\pnddepeHunana B
NPUBIANKEHHbIX
Bbl4MCeHusax. Mpasuno
NonuTans. PackpbiTne
HeonpenesieHHOCTEeN.
NHTepBabl
MOHOTOHHOCTW, anropuTMm
MX OTbICKAHUSA. DKCTPEMYM
byHKUMKN. Hanbonblee n
HaVMeHbllee 3Ha4YeHus
byHKLMN, HENpepbIBHOM
Ha oTpe3ke. BbinyknocTb
rparka MYHKLMN, TOHKN
nepermba. ACUMNTOThI
rpacuka pyHkumn. Obwas
Cxema nccnenoBaHus
bYHKLMN 1N NOCTpOeHns eé

rpaduka.

PUNOC

LMS Moodle

MaTemMaTu4eCcKnin aHanms

3 cemecTp

OudpdhepeHuna
NbHOE
ncymcneHune
byHKLMA
HECKONbKNX
nepeMeHHbIX.

CHOBHble MOHATUA.
HacTHble NPON3BOOHbIE
nepBoro nopsiaka. MoaHbIN

ngdepeHuman yHKUUN,
Mpon3ssoaHas no|
HanpasaeHuto. [pagneHT.
HacTHble NPoOn3BOAHbIE
BTOPOro nopsanka.

eopemMa LLisapua,
ngpodepeHuman BTOPOro
nopsaaka. [MponsBoaHbIg

JIO>XKHON hyHKLMN,

cl/el®
LMS Moodle
OHNanH Kypc, pa3paboTaHHbIN

MNC yHnsepcuTeTa.

MaTeMaTun4yecknim aHanms
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KacaTenbHas MJioCKOCTb U
HOPMaJlb K TMOBEPXHOCTMN,

PKCTpeMym PYHKLMN.
Hanbonblie n HanmeHbLLee
BHayeHue DYHKLMN,
PMnnpnyeckne Gopmybl,
MeTon HanMeHbLUNX
KBa[paToB.

WNHTerpanbHoe
McyncreHve.

HeonpepeneHHbIn
MHTerpan. OCHOBHblE
MeToAbl NHTErpUPOBaHUA.
OnpeneneHHbI nHTErpan.
dopmyna HbloToHa-
NenbHnua. 3ameHa
nepemeHHon n opmyna
MHTEerpupoBaHNA no
HacTAM B onpenesieHHOM
MHTerpane.
eomeTpuyeckne
NPUI0XKEHMNA
ornpeneneHHoro
MHTerpana. HTerpan c
beckoHeYHbIMY Npegenammn
MHTErpupoBaHUS.
NHTerpan ot pa3pbiBHOMN
yHKLMN.

BNOC
LMS Moodle
OHnanH Kypc, pa3paboTaHHbIN

MNMNC yHusepcuTeTa.

MaTemMaTU4eCKnin aHanums

OuddepeHuna
NbHblE
YpaBHeHUs.

OCHOBHbIe MOHATUA,
OnddepeHumnanbHble
YpaBHeHus g
pa3aenéHHbIMN n [«
pasgensowmnmncs
nepemMeHHbIMN.
OaHopoaHble
\nnddepeHLmanbHble
YpaBHeHUs. JNInHenHbIe
\nnddepeHumanbHble
YpaBHeHUS.

O chepeHUnanbHblie
YpaBHeHns BTOPOro
nopsigka.

O chepeHUnanbHblie
YpaBHeHnsA BTOPOro
nopsgka, gonyckatwouime
MOHW>XXeHne CTerneHu,
NMInHenHble oAHOpOAHbIE
\nnddepeHLmanbHble

YPaBHeHUs. JNInHenHble

cl/el®
LMS Moodle
OHNanH Kypc, pa3paboTaHHbIN

MNC yHnsepcuTeTa.

MaTeMaTun4yecknim aHanms

58/63



HeoAHOpOAHbIE
ngdepeHymanbHbie
paBHeHus

Panbl. Hucnoeble pagbl. NMpusHakuy
CX0oMMOCTUN
BHaKonepeMeHHble pAdbl,
BHako4epepyoLmnecs
pAnbl.  DOYHKUNOHANbHbLIE

anbl. CTeneHHble paabl.

Teopuns Knaccnyeckoe

BEPOATHOCTEN. lonpejeneHune
BEPOATHOCTW. CBONCTBA
BEPOATHOCTW.  DJIEMEHTb
KOMOMHaTOPUKKN
feomeTpunyeckas
BepoATHOCTb. CyMMa ABYX
cobbITMA. Teopemal

C/IOXKEHNS  BEPOATHOCTEN
HECOBMECTHbIX  COObITUNA,
Mpon3segeHne cobbiTnA,

lyClloBHas BEPOATHOCTb,
TeopemMa yMHOXeHuUs AN
BaBUCUMBbIX cobbITUn,

He3aBucumblie cobbITUS.

TeopemMa YMHOXeHUs ONs

He3aBUCUMBbIX cobbITUn,
dopmyna NoJIHON
BEPOATHOCTW. dopmynb
baneca. dopmyna
BepHynnaun. Haunbonee
BEPOATHOE YMC/I0 YCMNexoB
UlokasibHas 7

MHTerpasabHas TeopeMb
MyaBpa-Jlannaca.
dopmyna lNyaccoHa

6. MaTemaTunye
ckas
CTaTUCTUKa.

BapuauunoHHbie psAabl,
PMnupuyeckas  pyHKUUS
pacnpeneneHns n ee

cBOMCTBA. pachmyeckog
306parkeHmne
BapraLMOHHbIX pALOB.
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Yncnosble

apaKTepUCTUNKK
BapunaLuMOHHbIX panos
penHaa apudmeTmnyeckas,
MO a " MenmuaHa,
ncnepcus, cpenHee
KBafpaTnyeckoe
TKJIOHEHWe,
KO3(hpuumeHT Bapuauuu,
HaYaNbHble "

LleHTpaJibHble MOMEHTHI,
cuMMeTpUa M 3Kcuecc.
MoHATHME  WHTepBasibHOro
LeHBaHUsa rapamMeTpoB
OBEpUTENIbHbIN NHTEepBarl
nsa OLEHKM
MaTeMaTN4eCKoro
KNUOAHNUA  HOPMasbHOro
pacnpeneneHns npw
M3BecTHOM . [lpoBepka)
TaTUCTUYECKUX TruMnoTes,

Kputepun K.MnpcoHa.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

OducHbIn nakeT Microsoft office 2016 Oorosop o1 26.05.2020 Ne 32009117096 Oorosop o1 17.01.2019 Ne 31908696765

Adobe Reader DC CBoboaHas nmueH3uns

OnepaumnoHHas cuctema Windows Oorosop oT 26.05.2020 Ne 32009117096 Oorosop oT 17.01.2019 Ne 31908696765

7-Zip CBob6oAHAA NLEH3USA

10.2. NepeyeHb He06Xx0AUMBIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

Ka)<ablii obyyatolmniics B Te4eHne Bcero nepuroaa obyyeHns obecnevyeH MHANBUAYAbHbIM
HeorpaHW4YeHHbIM AOCTYMNOM K 3JIEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKum LeHTp
MHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTesnen. - TeKCT: 31eKTPOHHbIN. PoHA SBC chopMmpyeTCs C y4eTOM BCEX N3MEHEHWIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHukM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
anccepTaunu, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHUKN, 3aKOHOA4ATEe/IbHO-HOPMaTUBHbIE OKYMEHThI, CneunasbHble
nepnoamnyeckme n3gaHus u n3faHuns, Bbinyckaemble n3gatenbcrsamm By3o0B. http://znanium.com/catalog/

9BC «KOHCYNbTaHT cTyneHTa». Konnekuns ApXuTekTypa 1 CTPOUTENbLCTBO : CTyAeHYecKas 3/IeKTPoHHas bubnnoTeka :
canT / OO0 «Monutexpecypc». dNeKTpPoHHasa bubanoreka TexHMYeckoro Bysa. - Mocksa, 2012. - . - URL:
http://www.studentlibrary.ru/- Pexxum poctyna: gns 3apeructpup. nosb3oBaTesienl. - TEKCT 3JIEKTPOHHbIN. SBnseTca
3NEeKTPOHHON BubnunoteyHonm cuctemon (36C), NpepocTaBNAOWEN AOCTYN Yepes ceTb NIHTepHeT K y4ebHOM nutepaType 1
[OMNOJIHNTENIbHBIM MaTepuanam, NPMobpeTEeHHbIM Ha OCHOBaHMUN NMPAMbIX AOrOBOPOB C NpaBoobnagatenamu. MonaHOCTbIO
cooTBeTCcTBYeT TpeboBaHMAM hedepasibHbIX FOCYyAapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB TpeTbero nokosexHns (Proc
BO 3+) K KOMMJIEKTOBaHMIO BMBANOTEK, B TOM YUC/E 3JIEKTPOHHBIX, B HaCcTU (hopMMpoBaHmMsa hOHLOB OCHOBHOM 1
AononHuTenbHon antepaTtypsl, Ana CMO, BO n acnupaHTypsl.

http://www.studentlibrary.ru/catalogue/switch kit/x2016-019.htmI?SSr=

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnmoTteka : cant. - Mocksa, 2000. - . - URL: https://elibrary.ru/. - Pexxum goctyna:
ONA 3aperncTpup. nosb3oBaTesnen. - TeKCT: aNeKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cozpaHa B 1999 rogy no
WHMUMaTmBe Poccmnckoro oHaa pyHAaMeHTanbHbIX UCCNefoBaHN Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1eKTPOHHOIro
00CTyna K BeAYLUNUM NMHOCTPaHHbIM Hay4HbIM usgaHuam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
ny6ankaumamMm n HelHe SBNAETCA BeAyLen 3IN1eKTPOHHOM BnbanoTekom Hay4HoM NEPUOAMKM Ha PYCCKOM Si3blKe B MUpeE.
https://elibrary.ru/defaultx.asp

Ona oby4vatowmxcsa obecneyeH gocTyn (yoaneHHbIM AOCTYN) K CNefyiowmm COBpeEMEHHbIM
npodeccnoHanbHbiM 6a3am gaHHbIX, MHHOPMALNOHHBIM CAPaBOYHbIM U MONCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LeHTp
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ong
3aperncTpup. nosib3oBaTtesien. - TeKCT: 31eKTPOHHbIN. PoHA SBC hopMmupyeTCcs C y4eTOM BCEX N3MEHEHUI
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaeT y4ebHukn, yyebHele nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMaTUBHbIE AOKYMEHTbI, CneLnasbHble
rnepuoamnyeckme n3gaHus n n3gaHus, Bolnyckaemble nsgatenbcTBamMmm By308B. http://znanium.com/catalog/

9BbC «KoHcynbTaHT cTyaeHTa». Konnekunsa ApxuTekTypa 1 CTPOMTENbCTBO : CTyAeHYeckas 3/1eKTpoHHasa bubnnoTeka :
cant / OO0 «[Monutexpecypc». INeKTpoHHaa bubnnoteka TexHn4yeckoro By3a. - Mocksa, 2012. - . - URL:
http://www.studentlibrary.ru/ - Pexxum goctyna: Ans 3apeructpup. nonb3oBaTesiein. - TEKCT 3/IeKTPOHHbIN. ABnseTcs
3N1eKTPOHHON BubnnoTeyHom cnctemon (36C), NnpepocTaBnAoLWEN AOCTYN Yepe3 ceTb UHTepHeT K yyebHon nuTepaTtype 1
OOMOJIHUTENbHLIM MaTepunanaMm, NpnobpeTeHHbIM Ha OCHOBaHUM NPAMbIX AOFOBOPOB C NpaBoobnafatensamu. MNosHOCTbIO
cooTBeTCcTBYeT TpeboBaHMAM hefepalsibHbIX FOCYyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTAaHAAPTOB TpeTbero nokosnexHns (Proc
BO 3+) k KoMnaekToBaHuo 6nbANoTEK, B TOM YUC/E 3JIEKTPOHHBIX, B HacTU popMMpoBaHMA pOHO0B OCHOBHOM 1
DOoMnoNHUTeNnbHon antepaTtypsl, 4na CMO, BO 1 acnupaHTypsl.

http://www.studentlibrary.ru/catalogue/switch kit/x2016-019.htmI?SSr=

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnmoTteka : cant. - Mocka, 2000. - . - URL: https://elibrary.ru/- Pexxum pocTtyna:
ONA 3aperncTpup. nosab3oBaTenen. - TeKCT: 31eKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cospgaHa B 1999 rogy no
MHMumaTmBe Poccminckoro coHaa pyHAaMeHTanbHbIX UCCNefoBaHUI Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1€KTPOHHOI 0O
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Ha3BaHue

[OCTyna K BeAyLINM MHOCTPaHHbIM Hay4HbIM n3gaHnsamM. C 2005 ropa eLIBRARY.RU Havana paboTy C pyCCKOSA3bIYHBIMMA
nyb6AnKaumsMn 1 HblHE ABNAETCA BeAyLlen 31eKTPOHHON BnbNnoTeKon Hay4yHOM NepUoanKn Ha PyCCKOM SA3blke B MUpE.
https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has anekTpoHHasa bubnuoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxunm
0OCTyna: ANs 3aperncTpup. nosb3oBaTesien. - TEKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
bnbnnoTeka, NOCTPOEHHAs Ha NapaanrmMe oTKpbITON Haykn (Open Science), 0OCHOBHbIMU 3af4a4aMu KOTOPOW ABSieTCA
rnonynsipusaumns Haykn n Hay4yHom AesiTeNIbHOCTU, 06 eCTBEHHbIN KOHTPOJIb KayecTBa Hay4YHbIX NybnmMkauui, passutue
MEXANCUMMIMHAPHbIX NCCIeA0BaHNA, COBPEMEHHOIO NMHCTUTYTa Hay4YHON peLeH3un, NoBbILWEHNE LUTUPYEMOCTH
POCCUICKON HayKn 1 MOCTPOeHMe NHPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

YyebHasa ayantopus ons nposeneHus
3aHATUN NEKLMOHHOI0 1 CEMUHAPCKOro
Tmnos (1-311) 385000, Pecnybavka
Apbires, r. Mankon, yn. NepBomManickas,
nom Ne 191, 3naHne y4ebHoOro kopnyca

Y4yebHas mebenb Ha 50 nocanoyHbIX
MEeCT, AO0CKa.

MepeHocHoe MybTUMeannHoe
obopynoBaHMe (NPOEKTOP, 3KPaH)

YuTanbHbid 320 ®r6OY BO "MI'TY".
Appec: r. Mankon yn. lNepsBomalickas
191.

Mebenb Ha 150 Nocago4YHbIX MEcCT,
KOMMbIOTEPHOE OCHALLEHME C BbIXOLOM
B MHTEepHeT Ha 30 NocafoyYHbIX MecCT,
cneuyrannsnpoBaHHas mebenb (CTynbs,
CTObI, WKaMbl, LWKaMbl BbICTABOYHLIE),
MySbTUMeaninHoe obopynoBaHue,
oprrTexHunka (MpUHTEpbI, CKaHepsbl,
KCEPOKC).

7-Zip CBobonHasa nuueHsnsa, Adobe
Reader DC CBoboaHas nuueHsus,
Microsoft Office Word 2010 Homep
npoaykTta 14.0.6024.1000 SP1 MSO
02260-018-0000106-48095, AHTUBMpPYC
kaspersky endpoint security
JInueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401

YyebHasa ayanTopus Onsa NnpoBeneHus
3aHATUA NEKLMNOHHOI0 1 CEMUHAPCKOro
Tmnos (1-313) 385000, Pecnybnuka
Apbires, r. Mankon, yn. NepsomManickas,
oM Ne 191, 3gaHune y4yebHoro kopnyca

YyebHass mebenb Ha 50 NMocago4HbIX
MecCT, [0CKa.

[MepeHoCcHOEe MyNbTUMEANNHOE
obopynoBaHMe (NMpPoeKTop, 3KpaH)
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