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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 29.03.01 TexHONOr NS N3gesnin 1erkom NPOMbILLIEHHOCTHN

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT, oou., KaHA4. ned. HaykK MoanncaHo npocton 30 Yyako EneHa bopucoBHa
29.08.2023
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

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

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

30.08.2023 MoanncaHo npocton 3 OémunHa TaTbsAHa NBaHOBHa
30.08.2023
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneumanbHoOCTK)
31.08.2023 MoanucaHo npocton 3l Ta3oBa 3apeTa TanbbueBHa
31.08.2023
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHue noupasueneHMﬂ)
31.08.2023 MoanncaHo npocTton 30 N. 5. bepbepbsaH
31.08.2023
(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
obpasoBaHuna 29.03.01 «TexHONOrNSA U3geanin N1Erkom NPOMbILLIEHHOCTIU.

3a4a4M gUCUNMINHBI:

- bopMUpoOBaHME COBPEMEHHbIX eCTeCTBEHHOHAaYy4YHbIX ﬂpeﬂ,CTaBﬂeHMm 06 OKpYyXakuweM
MaTepunaJZibHOM MUpPeE;

- 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
H6akanaBpa Mo HanpaBAeHUo «TexXHONOor s U3aesnin NErkon NPOMbILLIEHHOCTU.

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,

YMeTh: NMpon3BOANTb AEACTBUS C YNCSITAMU; - UCMOb30BaTb OCHOBHbIE anrebpanyeckne Toxx4ecTBa
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):

OMnK-1.1 [OeMoHCTpupyeT 3HaHne opMyJl N 3aKOHOB MaTeMaTUKK,
PU3NKN, XUMUN.
OnK-1.2 [MprMeHsaeT nosly4eHHble 3HaHNA 019 peLleHuns

MaTeMaTun4eCknx n q)VI3I/I‘-IeCKI/IX 3ahdad, cTpouT
MaTeMaTun4eckmne Mmoaenn XmMmn4eCcKmnx rpoLeccos,
NnoJib3yeTcda OCHOBHbIMU NMpueMaMn N MaTeMaTU4eCKNMm
MeTooaMu pelleHna 3adayd, 3aKoOHaMm q)VIBI/lKI/I; HaBblKaMl
TeopeTnveCknx n skcnepmMeHTaslbHbIX METOO0B N3y4HeHNA
XUMNYECKUX SABJIEHUNN.

YK-1.1 AHanusnpyeT 3agavy, Bblaensas ee 6a3osble cocTaBasome,
OCYLLeCTBASeT AEKOMMNO3ULMI0 3a4a4n

YK-1.2 HaxoanT n KpUTNYeckn aHannsnpyeTt nHpopmaLluio,
HeobxoanMy0 415 peLleHna NoCTaBJIEHHOW 3a4a4u

YK-1.3 PaccMaTpuBaeT BO3MOXHbIE BapuaHThbl PeLleHns 3aga4n,
OLleHVBas X JOCTOMHCTBA U HEAOCTaTKU

YK-1.4 [pamMOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

cobcTBEHHbIE Cy)XAEHUS N OLeHKU. OTAnYaeT haKTbl OT
MHEHWI, MHTEepNpeTaunn, OLEHOK N T.4. B PaCCYy)XAEHUAX
OPYruX YHYaCTHUKOB OEeATENbHOCTM

YK-1.5 OnpepenseT n oueHuBaeT NOC/IeACTBUSA BO3MOXHbIX
peLleHnn 3a8a4m

5/65



4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

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

DOopMbl KOHTpPONA Bupgbl 3aHATUN Utoro 3.e.
(konuyecTtBO) Yyacos
3K 3a JNlek Mp cPn KPAT |KoHTpo CP
b
Kypcl |[Cem.1 1 34 51 0.25 22.75 108 3
Kypcl |[Cem.?2 1 34 51 0.35 35.65 23 144 4
Kypc 2 Cem. 3 1 34 51 0.35 35.65 23 144 4

O6bem ancunnanHbl 1 Buabl y4ebHom paboTbl Mo 3a04HoN hopme obyUeHus.

®DopMbl KOHTpONA Buabl 3aHATUNA UToro 3.e.
(konuyecTBo) Yyacos
3K 3a Jlexk Mp KPAT KonTpon cpP
b
Kypc 1 Cem. 1 1 4 6 0.25 3.75 94 108 11
Kypc 1 Cem. 2 1 6 8 0.35 8.75 120.9 144 11
Kypc 2 Cem. 3 1 6 8 0.35 8.75 120.9 144 11
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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
1 JInHenHasn anrebpa 1-4 8 12 4,56
1 AHanunTn4eckas reomeTpus 5-8 8 12 4,56
1 KoMnsieKcHble Yyncna 9-10 4 11 4,56
1 [Mpepen nocnenoBaTesibHOCTU. Npepen PyHKUUN. 11-13 6 4 4,56
1 OundhdepeHumanbHoe ncyncnerne hyHKLMn ogHoM 14-17 8 12 4,51
nepeMeHHown
1 MpomMexxyToYyHasa aTTecTayms 17 0,25 3a4éTr
2 OundhdepeHumnanbHoe ncHncneHne hyHKLmi 1-5 10 16 7,7
HECKOJIbKNX NepeMeHHbIX
2 WNHTerpanbHOe nc4yncineHue 6-11 12 18 7,6
2 O depeHumnanbHble ypaBHEHUS 12-17 12 17 7,7
2 MpomMexxyToYyHasa aTTecTauums 17 0,35 35,65 3K3aMeH B YCTHOMN hopme
3 Paabl 1-6 12 18 7,7
3 Teopunsi BEPOSATHOCTEN 7-12 12 18 7,6
3 MaTemaTunyeckas cTaTUCTUKa 13-17 10 15 7,7
3 MpomMexxyTo4yHasa aTTecTayms 17 0,35 35,65 JK3aMeH B YCTHOW hopme
UTOro: 102 153 0.25 0.7 71.3 68.75

5.2. CTpyKTypa OUCUNNINHbBI 415 3a04HoN hopMbl 0byveHuns.

Cem Paspen pucumnsivHbl Bupabl yuebHo paboThbl, BK/AIOYaA CaAaMOCTOATEJIbHYIO paboTy u
TPYAOeMKOCTb (B 4acax)
Jlexk Jla6 ne cPn KPAT |[KoHTpoO cP C3
b
1 2 4 5 6 7 8 9 10 11
1 JinHenHasa anrebpa 2 2 18,8
1 AHanuTn4eckas reomeTpus 2 18,8
1 KomniekcHble Yuciaa 18,8
1 Mpenen nocnenosatesibHOCTU. [Npefen pyHKUUN. 18,8
1 OndepeHumnanbHoe ncHnciaeHne GyHKLUM OA4HON NepeMeHHon 2 2 18,8
1 MpomMexxyTo4YyHasa aTTecTauums 0,25 3,75
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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 OnddepeHumanbHoe ncHncneHne hyHKLNN HECKONbKUX NepeMeHHbIX 2 2 40,3
2 WNHTerpanbHoOe ncyncneHue 2 2 40,3
2 O depeHumranbHble ypaBHEHUA 2 4 40,3
2 MpomMexxyTo4yHasa aTTecTayms 0,35 8,75
3 Paabl 2 2 40,3
3 Teopus BEPOATHOCTEN 2 2 40,3
3 MaTemMaTunyeckas CTaTUCTUKa 2 4 40,3
3 MpomMexxyToYyHasa aTTecTaums 0,35 8,75
UTOro: 16 22 0.95 21.25 | 335.8
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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
1 NnHenHasn anrebpa 8 MaTpuubl, [encTema C OnK-1.1; 3HaTb:OCHOBHbIE , Nekuuns-6ecena
MaTpuuamn. CBONCTBaA pu3nyeckme aBneHus,
onepauun Hag MaTpuuamu. OCHOBHbI€ 3aKOHbI (PN3NKN
MNMoHsiITMe obpaTHoOM N XUMWUU; FTPaHNLBI UX
MaTpuubl. f1eMeHTapHble NPUMeHNMoCTH,
npeobpasoBaHusa. PaHr MPUMeHeHNe 3aKOHOB B
MaTpuubl. Teopema o Ba>XKHEWNLLNX MPaKTUYeCKMX
6asncHom MuHope. MPUIOXKEHNAX U
Onpepenutenn 2 n 3 MoLeNMpoBaHNSA B
nopsiakos. ix cBoncTBa. npodeccnoHanbHoM
Anrebpanyeckune 0esATeNbHOCTU; Ha3Ha4YeHune
LOMNOJIHEHUS. M NPUHLUMNMNbI [ENCTBUSA
Onpepenntenu n-ro BaXXHeNLWnx hn3n4eckmnx
nopsigka. Cnctemsl npnbopoB; HOPMbl TEXHUKWN
JINHENHbIX YPaBHEHWIA. 6e3onacHoCTU nx
OCHOBHbIE MOHATUS. peanusauuns B
Mpasuno Kpamepa. nabopaTopHbIX K
MaTpuyHbIn MeToq TEXHOJIOrNYeCKnX
peLUeHnNs CUCTEM JINHENHBIX yCnoBusx. YMeTb:
ypaBHeHui. Teopema NCMONb30BaTb OCHOBHbIE
KpoHekepa-Kanennu. 3aKOHbI
MeTop lNaycca. ecTeCTBEHHOHaY4YHbIX
oncumnanH B
npodeccnoHanbHom
neaTenbHOCTY;
OCYyLLEeCTB/IATb MOUCK,
KPUTUYECKUI aHann3 n
CUHTE3 nHdopmauun,
NPUMEHSATb CUCTEMHbIN
rnoaxon ANs pelleHns
MOCTaBJIEHHbIX 3a4av;
BnapeTb: KOHKpeTHOM
MeTogonorven n 6asosbiMun
MeTo4aMu coumanbHO-
ryMaHUTapHbIX ANCLUMIIVH,
MO3BOJIAOLWMMMN
OCYyLLEeCTBNATb peLlleHne
LIMPOKOro Knacca ¢ 3agay H
ay4HO-UCCNenoBaTesIbCKOro
M NPUKJIAaQHOro Xxapakrepa.
1 AHanuTunyeckas reomeTpus |8 BekTopbl. JInHelHbIe YK-1.3; 3HaTb: nornyeckne dopmbl |, Jlekuna-becena
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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
ornepauun Hag BeKTopaMu. M npouenypsbl,
[Mpoekuunsa BeKTopa Ha OCb. cnocobcTBylOLWME

Hanpasnsiowme KOCUHYCbI
BekTopa. [inHa BeKTopa.
Cnctema KOopAVHaAT Ha
NPAMOWN, NJIOCKOCTU 1 B
NpoCTpaHCTBe.
MpocTpaHcTBO R2 1 R3.
MonspHas cuctema
koopaunHaTt. CkanapHoe,
BEKTOpPHOE N CMeLlaHHoe
npon3sseaeHne BEKTOPOB.
Nx cBONCTBa 1 BblpakeHune
B KOOPAMHATHOW hopMe.
YcnoBue opToroHasibHOCTH
N KOJIIMHEAPHOCTH
BEeKTOpOB. lpuioxeHne B
reomMeTpun N TEXHUKE.
MpocTenwmne 3apgayn
aHannTn4yeckomn
reomeTpun. PasznnyHble
BUAbl YPaBHEHMWS NMPsSMON
Ha NJIOCKOCTU. YpaBHeHns
NJIOCKOCTWN N NPSAMON B
npocTpaHcTee. MNMpusHakn
napasienbHOCTW NPAMON U
NOCKOCTW. Yroa Mmexay
NJIOCKOCTAMU. Yron mexay
NPSIMON 1 NNOCKOCTbIO.
KpvBble BTOPOro nopsiaka.
MoBepxHOCTN BTOPOro
nopsiaka. OKpy>XHOCTb,
annunc, napabona,
runepbona. Nx
reomMeTpu4eckmne CBONCTBa
N ypaBHeHNS. MoBepXHOCTHU
BTOPOro nopsaka
(annunconasbl,
runepbonongbl 1 T.4.).
MNoHsATMe NNHENHOro
npocTtpaHcTBa. Mpumepsl.
JInHenHble
NnoAnMpoCTPaHCTBaA.
JInHenHasn 3aBMCUMOCTb.
basuc. JlInHenHble
oTobparkeHuns.
CobCTBEHHbIE BEKTOPLI 1
COBCTBEHHbIE 3HAaYEeHUS.

pediekcum no nosoay
cobCcTBEHHON 1
MbICIUTEJIbHON
nesTeNnbHOCTU. YMEeTb:
nornyeckme opMbl 1
npouenypsbl,
cnocobcTryloWwme
pediekcun no nosony
cobCcTBEHHOM 1
MbIC/IUTENbHOWN
nesTensHoCTU. BnapeTs:
HaBblkaMu onpeaeneHns
NpPaKTUYeCKnNX
rnocneacTBUN N3TOXKEHHOI0
pelweHns 3agadn.
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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
KoMnnekcHble Yyncna 4 MHuMas eguHnua. OnkK-1.1; 3HaTb:0OCHOBHbIE , Nlekuuns-becena
Anrebpaundeckas copma Pur3nyecKkue asneHuns,
3anncu KOMMIeKCHOro OCHOBHbI€ 3aKOHbl (PU3NKN
yucna. 3obpakeHune N XUMUW; TPaHNLbI NX
KOMIMJIEKCHOr0 Yncaa Ha MPUMEHNMOCTH,
nJjockocTu. [lencTeusa Hag rnpuMeHeHne 3aKOHOB B
KOMTMJIEKCHbIMUW YUC/laMU B Ba>XKHENLLNX MPaKTUYeCKnx
anrebpanyeckon copme NMPUNOXKEHUSX N
3anucum. MogenmpoBaHunsa B
TpuroHomeTpuyeckas npodeccnoHanbHom
dopMa 3anucu n0eATeNbHOCTU; Ha3Ha4YeHne
KOMMMJIEKCHOr0 Yncna. N NPUHLMMNbI LEeACTBUA
LOencTtens Hapg Ba)XKHENLWNX hn3nveckmnx
KOMTMJIEKCHbIMUX YMUC/laMU B npnbopoB; HOPMbl TEXHUKWN
TPUrOHOMETpPUYECKOW 6e3onacHoOCTU nX
dopMe 3anucwu. peannsauvs B
lMoka3aTenbHaa opma nabopaTopHbIX U
3anncu KOMMIeKCHOro TeXHOI0rn4ecKunx
yucna. [lencTeusa Hapg yCcnoBusx. YmMeTb:
KOMTMJIEKCHbIMUX YMUC/laMU B MCnoJib30BaTb OCHOBHbIE
nokasaTesibHOM hopMe 3aKOHbI
3anucum. ecTeCTBEHHOHAY4YHbIX
ONCUMNIVH B
npogeccnoHanbHom
neAaTenbHoOCTHY;
OCYLLEeCTBIATb MOUCK,
KPUTUYECKNA aHann3 n
CUHTE3 nHgopmauun,
MPUMEHSATb CUCTEMHBIN
nogxon Ans peweHns
MOCTaBJIEHHbIX 3a4ay;
BnapeTtb: KOHKpeTHON
MeTogonornen n 6asoBbiMun
MeTodaMun CoumasnbHO-
ryMaHUTapHbIX AUCLUMIIVH,
MO3BONAOLWNMUN
OCYyLLEeCTBNATb peLlleHne
LLIMPOKOro KJlacca € 3agay H
ay4Ho-nccnenoBaTesIbCKoro
M NMPUKIaLHOr0 XapakTepa.
Mpenen 6 Yucnosble OnK-1.1; 3HaTb:0OCHOBHbIE , Nekuuns-6ecena
nocnenoBaTeNbHOCTH. nocnenoBaTeNbHOCTH. pu3nyeckme aBneHus,
Mpepen pyHKLNN. Mpenen yncnoson OCHOBHbI€ 3aKOHbl YU3NKUN
rnocnenoBaTeslbHOCTHU. N XUMWUW; TPaHNLBI UX

CyliecTBoBaHMe nNpegena
MOHOTOHHOW OrpaHNYEeHHON
rnocnenoBaTeNbHOCTHU.
CBoWCTBa Npenesnos.

NMPUMEHNMOCTMN,
npnMmeHeHne 3aKOHOB B
Ba>KHEMLINX MpPaKTn4ecKunx
MPUNOXXEHNAX N
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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
Mpenen yHKUNM B TOYKeE. MOLEeNMpoBaHNA B
Mpepnen pyHKLUN B npodeccnoHanbHom
6eckoHeyHocTn. CBOMCTBA 0esATeNbHOCTU; Ha3Ha4YeHune
GQYHKLUUKN, nMetoLLen M NPUHLUMUMNbI [ENCTBUSA
npepen. beckoHeYHbIN BaXXHeNLWmnx hunsn4eckmnx
npegen. 3amMeyaTesibHble npnbopoB; HOPMbl TEXHUKWN
npegensl. beckoHevyHo 6e3onacHoCTU nx
Masnble n 6eCKOHEYHO peanusauuns B
6onblune pyHkUUM. Nx nabopaTopHbIX K
cBoncTBa CBA3b Mexnay TEXHOJIOrNYeCKnX
6eckoHeYyHo 601bWMMU 1 yCnoBusx. YMeTb:
6eCcKoOHeYHO ManbiMu NCMONb30BaTb OCHOBHbIE
QyHKumMamMn, CpaBHeHune 3aKOHbI
6eCcKOHEYHO MasbIx eCTeCTBEHHOHay4HbIX
(YHKUNA. DKBUBANEHTHbIE ONCUMNAnH B
6eckoHe4YHOo Manble, nx npodeccnoHanbHom
NCrMoaib30BaHue npu neaTenbHOCTY;
BbIYUCNEHUN NMpeaesoB. OCYyLLEeCTB/IATb MOUCK,
MoHATWE HeNpepbIBHOCTN KPUTUYECKUI aHann3 n
PyHKUUKW. Pa3nnyHele CUHTEe3 nHdopmauun,
onpegeneHus NPUMEHSATb CUCTEMHbIN
HenpepbIBHOCTU YHKLUN B rnoaxon NS pelleHuns
TO4YKe. HenpepbIBHOCTb MOCTaBJIEHHbIX 3a4aV;
OCHOBHbIX 3/1eMeHTapHbIX BnapeTb: KOHKpeTHOM
GyHKuMn. Knaccndumkaumns MeTogonorven n 6asosbiMun
TOYEeK pa3pbiBa PyHKUUNA. MeTo4aMu coumanbHoO-
CBoWcTBa hyHKLMA, ryMaHUTapHbIX ANCLUMIIVH,
HenpepbIBHbIX Ha OTpPe3Ke. MO3BOJIAOLWMMMN
Teopema 06 OCYLLLEeCTBAATb peLleHne
OrpaHUYeHHOCTU LIMPOKOro Knacca ¢ 3agay H
HenpepbIBHOWN PYHKLUN Ha ay4HO-UCCNenoBaTesIbCKOro
oTpe3ke. Teopema o M NPUKIagHOro xapakrepa.
LOCTVXKEHUN PYHKUNENR,
HenpepbIBHOM Ha OTpe3Ke,
CBOWX TOYHbIX FpaHen.
OndpdepeHumnansHoe Mpoun3BoaHas QyHKLUN. OlNK-1.1; 3HaTb:0CHOBHbIE , Nlekumns-becepa

ncuncneHne pyHkLmm
OLHOM MepeMeHHon

3ajauun, npusoasLLme K
MOHATUIO MPOM3BOAHOWN.
OnpepeneHune
npon3sogHomn. Ee
reoMeTpuYecKnn n
MeXaHN4YeCKU CMbICI.
Mpasuna
anddepeHumpoBaHnsa
CYMMBbI, Mpon3sefeHuns,
YacTHoro. Tabnuua
NPOV3BOAHbBIX.
Mpown3BogHasn CIOXKHOM 1

PuU3nYecKue asneHuns,
OCHOBHbI€ 3aKOHbI (PU3NKN
N XUMWUW; TPaHnLbl NX
NPUMeHNMoCTH,
npuMeHeHne 3aKOHOB B
Ba>KHENLINX NPaKTUYEeCKUX
MPUIOXKEHNAX U

Mo enMpoBaHnsa B
npodeccnoHanbHOM
[eATeNbHOCTN; Ha3Ha4vYeHune
W NPUHLMNBI 4eNCTBUA
Ba>KHENLWNX PU3NYECKUX
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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

obpaTHOM hyHKLMN.
MoHsATMe CnoXxHom
dyHKuMKn. NMpounssoaHas
CNOXKHOM YHKLNWN.
MoHsiITMe obpaTHoOM
dyHKuMKU. NpounssoaHas
obpaTHOM pyHKLMN.
Mpoun3sBogHble 06paTHbIX
TPUrOHOMETPUYECKNX
dyHKuMn. NMponsBoaHas
rnapaMeTpuyecKmn 3aaHHON
GyHKUUK. MNoHATne
aonddepeHumpyemoctTu
PyHKUMKN. nddepeHumnan
dyHKumn. CeA3b
MPOV3BOLAHON 1
anddepeHurana.
FeoMeTpuyecKnin cMbicn
anddepeHumnana.
NHBapmaHTHOCTb POPMBbI
onddepeHumnana.
[MponssoaHble n
AnddepeHLmansl BbICLLINX
nopsiakos. ®opmyna
NenbHunua.
HenHBapuaHTHOCTbL popMbl
aonddepeHumanos nopsnka
BbiLle nepBoro. OCHOBHbIE
TeopeMbl
ondgepeHunanbsHoOro
ncuncneHns. Teopemsl
®epmMa, Ponng, JlarpaHxa,
Koww. Mpumepsl nx
npuMeHeHwe, NpaBuIo
NonwuTtansa. ®opmyna
Tewnnopa c oCTaTO4YHbIM
4YJIeHOM B popMe
NarpaHxa. Pa3noxxeHune
YHKLUA ex, sinx, cosX, In
(1 + x), (1 + x)ano
thopmyne Tennopa.
MpumeHeHne hopMy bl
Tennopa. iccnepoBaHue
rnoBefeHns PyHKUNN.
OTbICKaHMe To4YeK
JIOK@JIbHOro 3KCTpeMyMa
PyHKUUKN. YcnoBus
MOHOTOHHOCTU YHKLNA.

nprMbopoB; HOPMbI TEXHUKMN
6e3onacHoOCTLM nx
peanunsauus B
nabopaTopHbIX 1
TEXHOJIOMNYECKMX
yCnoBusx. YmMeTb:
NCNoJsib30BaTb OCHOBHbIE
3aKOHbI
eCcTeCcTBEeHHOHaYy4YHbIX
OVUCLUMIIVH B
npodeccnoHanbHoM
neATenbHOCT!;
OCYLLECTBJIATL MNOUCK,
KPUTUYECKNA aHann3 n
CUHTE3 NnHopMaumn,
NPUMEHSTb CUCTEMHBbIN
NOAXOL OJ1A peLleHns
NnocTaBJ/IeHHbIX 3a4ay;
BnafeTb: KOHKPeTHOM
MeTozolornein n 6a3oBbiMU
MeToAaMun CoumnanbHoO-
rYMaHUTapHbIX AUNCUUMNAVH,
No3BOJISIOLWMMN
OCYyLLEeCTB/IATb peLleHmne
LNPOKOro Kfacca € 3afa4y H
ay4HO-UccnenoBaTesibCKOro
N NPUKagHOro XapakTepa.
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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

OKCTPEMYMBI.
Heobxoanmoe n
[ocTaTo4yHoe ycnoBue
BO3pacTaHuA 1 ybbiBaHUA
GyHKUMA. Heobxognmoe
yC/I0BUE IKCTPEMYMa.
LocTaTo4YHble NPU3HaKK
CyLecTBOBaHUA
3KcTpeMyMa. OTbICKaHune
HanbonbLiero n
HavMeHbLUero 3Ha4YeHnmn
HenpepbIBHbIX Ha OTpe3Ke
GyHKumn. UccnepoBaHne
BbIMYKJI0CTU (QYHKLUN.
Toykun neperunba. Obwan
cXeMa MocTpoeHuns
rpadunkoB MYHKLNNA.
ACUMNTOTbI (PYHKLWA.
Mprvmepbl NOCTPOEeHNS
rpaurKoB (PYyHKLNN.

OndpdepeHumnansHoe
ncuncneHne pyHKLnn
HECKOJIbKNX NepeMeHHbIX

10

DYHKLMN HECKOSIBKNX
rnepemMeHHsbIX. [MoHATKE
DOYHKLNN HECKONBbKNX
nepemMeHHbIX. O6nacTb
onpepeneHuns.
[eomeTpunyeckoe
n3obpaxkeHne hyHKLNN
OBYX nepemeHHbIx Mpenen
PYHKLMN OBYX
nepemMeHHbIX.
HenpepbIBHOCTbL PyHKLUNN
OBYX NepeMeHHbIX.
YacTHble Npon3BoaHbIE U
aonddepeHumpyemMocTsb
PYHKLUNN HECKONbKMX
nepemMeHHbIX. MoAHbIN
onddepeHumnan n ero
CBA3b C YaCTHbIMU
NPOVN3BOAHbLIMU.
NHBapmaHTHOCTb hOPMBbI
rnosHoro anddepeHumnana.
KacaTenbHas MjockocTb U
HOpMaJsib K MOBEPXHOCTMU.
[eomeTpn4eCcKnn cMbICs
rnonHoro andpdepeHunana.
pagneHT n nponssoaHas
Mo HanpaBJieHNt0. YacTHble
NPOn3BOAHbIE N MOJIHbIE

OMnK-1.2;

3HaTb: OCHOBHbIE
NONOXKEHNS N METOLbI
eCTeCcTBEHHOHAY4YHbIX
OUCUNMNIINH N BO3SMOXXHOCTM
MX MCMNOJIb30BaHUSA Npu
peleHnn NpakTU4ecKmnx
3a4a4y B
npodeccnoHanbHom
LeaATeNbHOCTN YMeTb:
NCNoNb30BaTb MeTOAbI
unsnyeckoro
MOLENINPOBaHMS,
NPUMEHSATb MeToAbl
(hn3nKo-MaTeMaTNHECKOr 0
aHasnM3a K peLleHuto
KOHKPETHbIX
eCTeCcTBEHHOHAaYYHbIX 1
TexHu4ecknx npobnem.
BnapeTb: HaBblkaMu
npencTaBneHus
MoJly4eHHbIX pe3y/ibTaToB B
BUAE KPAaTKNX OTHETOB U
npeseHTauunii; MeTofamMu
6e3onacHoro obpatleHus c
XUMNYECKNMUN
MaTepranaMm C y4eTOM Ux
PU3NYECKUX U XUMUYECKNX
CBOWCTB.

, 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

o depeHumansl BbICLINX
nopsaKos. YacTHble
NPOn3BOAHbIE BbICLLUX
NnOpsAKOB.
OupdepeHumrans BbICLLINX
nopsakos. ®opmyna
Tennopa Ana GyHKUUN
OBYX NepeMeHHbIX.
KCTpPEMYMbl PYHKLUN
HECKOJIbKNX NepeMeHHbIX.
OnpepeneHne skcTpemyma.
Heobxoanmoe ycnosue
3KCTpeMyMa. [JocTaTo4Hoe
yCJloBME CyLLeCTBOBaHUSA
3KCTpemyMa. MeTop,
HaVMeHbLUNX KBaApaTOB.
YCNOBHbBIN 3KCTPEMYM.
MeTon MHOXUTEnNENn
JlarpaHa.

WNHTerpanbHoe nc4yncneHue

12

MNepBoobpasHas u
HeonpeAeseHHbIN
nHTerpan. MNMoHATME
nepsoobpasHon hyHKLNN.
HeonpepneneHHbIn
WHTerpan v ero CBOMCTBa.
Tabnnua OCHOBHbIX (hOpMYy I
WHTErpnupoBaHuS.
OCHOBHble MeTOoAbI
WHTErpupoBaHnS.
HenocpencTBeHHoe
WHTEerpupoBaHue.
WNHTerpmnposaHue no
4acTaM 1 3aMeHa
rnepeMeHHon.
WNHTerpmnposaHue
pauMoHanbHbIX MYHKLNNA.
Ncnonb3oBaHne MeToabl
pa3noXxeHns Ha
npocTtenwune opobun
pa3noXxeHuns Ha
npocTtenwmne gpobu.
WNHTerpuposaHue
BblPaXXeHU, COAEeP KaLLNX
TPUroHOMEeTpU4eckmne
PyHKUUN. UHTerpmposaHue
HEeKOTOpbIX
nppaumnoHabHbIX
BbIpa>XeHUM.

OnK-1.2;

3HaTb: OCHOBHblIE
NoNOXKEHNS N MeTOoAbl
eCcTeCTBEHHOHaYy4HbIX
OVNCLMMJIH U BO3MOXXHOCTM
WX NCMOJIb30BaHNA Npn
peLUueHnn MpakTUYeCKMxX
3aja4y B
npodeccnoHanbHOM
nesTenbHOCTN YMeTb:
NCNosb30BaTb MeTOAbI
pur3mnyeckoro
MoLenMpoBaHus,
NPUMEHSTb METOAbI
hn3nKo-MaTeMaTNHeCKOro
aHan3a K peLleHunto
KOHKPETHbIX
eCTeCcTBEHHOHaYy4HbIX 1
TexXHU4ecknx npobnem.
BrnapeTtb: HaBblKamMu
npeacTaBieHus
NOJNYYEHHbIX Pe3ysibTaToB B
BUAE KPAaTKMNX OTHETOB U
npeseHTauunin; MmeTogamm
6e3onacHoro obpatlieHus ¢
XUMUNYECKMMN
MaTepuasaMu C y4eTOM Ux
hU3NYECKNX N XUMUYECKMX
CBOWCTB.

, Nekuuns-6ecena
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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

OnpepneneHHbI NHTErpan
Kak npefesn NHTerpasbHbIX
CyMM. YcnoBus
CylLLecTBOBaHUA
onpeneneHHoro
nHTerpana. OCHOBHble
CBOWCTBa onpenesieHHoro
nHTerpana. OueHkun
nHTerpanos. UHTerpan un
nepeMeHHbIM BEPXHUM
npepesiom. ®opmysia
HbtoToHa-NlenbHuua 1 ee
npuMmeHeHue ans
BbIYNCIEHNS
onpeneneHHbIX
WHTerpanos. Belyncnenuve
onpeaeneHHbIX
WHTerpasos.
WNHTerpmnposaHue no
4acTAM 1 3aMeHa
nepeMeHHon.
Mpnbnn>xeHHoe
BblYMCNeHne
onpeneneHHoro
nHTerpana: gopmynbl
NPSIMOYrOJIbHNKOB,
Tpaneunn n CuMncoHa.
HekoTopble husnyeckne n
reomeTpuyeckne
NPUIoXKEeHUA
onpeneneHHoro
MHTerpana. Boelvncnenne
naowanen KpUBOJIMHENHOMN
Tpaneuun. OnnHa ayrun
kpuson. Obbem Tena
BpalweHns. PaboTa
nepeMeHHON CUbl.
HecobcTBeHHbIe
UHTerpasnbl.
HecobcTBeHHbIE MHTerpanbl
c 6eCcKoHeYHbIMU
npenenamm
WHTErpnpoBaHmnS.
HecobcTBEHHbIE MHTErpabl
OT HEOrpaHUYEeHHbIX
YHKUNNA. IX OCHOBHbIE
cBoncTBa. ABCoNOTHasA n
YyCJIOBHas CXOAUMOCTb.
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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
[MpU3HaAKN CXOOUMOCTW.
OudpdepeHunanbHble 12 OudpdepeHunanbHble OlMK-1.2; 3HaTb: OCHOBHbIE , Jlekuns-becepna
ypaBHeHUS ypaBHeHus 1-ro nopsagka. MOJIOXKEHUA N MeToabl

OCHOBHbIE MNOHATUSA.
3apayda Koww. Teopema
CyLLLeCcTBOBaHUA 1
e[MHCTBEHHOCTN 3aj4a4n
Kowu. MoHsTue 06 ocobbix
peleHnsax
onddepeHumanbHbIX
ypaBHeHun. OCHOBHbIE
KJlacCbl ypaBHEHU 1-ro
nopsifika, MHTErpupyeMbix B
KBagpaTypax. NpunoxeHns
ondgepeHumanbHbIX
ypaBHeHui 1-ro nopsaka B
pa3finyHbIX obnacTax
HayKu.
OuddhepeHumnansHble
ypPaBHEHUS BbICLLMX
nopsakos. OCHOBHblIE
noHaTusa. 3agada Koww.
lMoHATVe 0 KpaeBbIX
3ajadvax gns
anddepeHumnansHoro
ypaBHeHUSA. YpaBHeHUS,
BbICLLUNX NMOPALKOB
[onycKatoLwme NoHMXeHNs
nopsaka. JInHenHble
OOHOPOAHbIE
onddepeHumansHbole
ypaBHeHUSA. /IX OCHOBHbIe
cBoncTea. JinnenHasn
3aBMCUMOCTb 1"
HEe3aBMCUMOCTb peLLeHnn.
Onpepenutens BpoHckoro
CTpykTypa obuiero
pelwieHuns. JInHenHole
OOHOPOAHbIE YpPaBHEHUS 2
nopsiika ¢ MOCTOAHHbIMU
Ko3(ppunumeHTamu.
XapakTepuctunyeckoe
ypaBHeHMe. 3 BO3MOXXHbIX
cny4yas. JinHenHoe
HeoOHOpPOAHbIE
onddepeHumanbHbole
ypaBHeHuA. MeTton
NarpaH>a Bapuauun

eCcTeCTBEHHOHaYy4HbIX
OVUCUNNIINH Y BO3SMOXXHOCTM
WX NCMOJIb30BaHNSA Npn
peLleHnn NpakTu4eckKnx
3aja4y B
npodeccnoHanbHoOM
0eATenbHOCTM YMeTb:
NCNosb30BaTb MeTOAbI
pur3mnyeckoro
MOLenMpoBaHus,
NPUMEHSATb MeToAbl
hn3nKo-MaTeMaTNYECKOro
aHan3a K peLleHuto
KOHKPETHbIX
eCTeCcTBEHHOHay4HbIX 1
TexHun4ecknx npobnem.
Bnanetb: HaBblkaMu
npeacTaBieHus
NoJly4eHHbIX pe3y/ibTaToB B
BMAE KPAaTKNX OTHETOB U
npeseHTauunin; MmeTogamm
6e3onacHoro obpatlieHus ¢
XUMUYECKNMU
MaTepuasaMu C y4eTOM Ux
DU3NYECKNX U XUMUYECKMX
CBOWCTB.
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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
MPOW3BOJIbHbIX
MOCTOSAHHbIX. JINHENHbIE
HEOAHOPOAHbIE YyPaBHEHUS
C NOCTOSIHHLIMW
Ko3(ppunumeHTamu.
YpaBHeHMNS C npaBon
YacCTblo cneunanbHOro
BMAa.
Panbl 12 Yucnosble pagbl. OCHOBHble | YK-1.2; 3HaTb:0c0beHHOCTH , Nlekumns-becepa
onpepeneHus. CBONCcTBa CUCTEMHOIO 1
CXOAALWMNXCH PALOB. KPUTUYECKOrO MbILUJIEHNSA U
Heobxoanmoe ycnosue 0EeMOHCTpUpoOBaTb
CXoAuMocCTun. [locTaTo4YHble FOTOBHOCTb K HEMY;-
yC/I0BUS CXOAUMOCTM norun4eckme hopmbl 1
3HAKOMNOJIOXKNTESIbHbIX npoueaypsl,
pPAOOoB: MPU3HAKN L0EMOHCTPUPOBaTb
cpaBHeHuns, Oanambepa, CnocobHOCTb K pednekcum
Kowwn, nHTerpanbHbIN. no nosoay cobCTBEHHON n
3HaKoNepeMeHHbIe paabl. MbIC/IUTENbHOWN
3Hako4epeaywoLinecs DeATeNbHOCTU. YMEeTh:
panbl. Teopema JlenbHumua. aHaNN3npoBaTb UCTOYHUKMN
AbconoTHasa 1 ycsnoBHas MHopMaLnn C TOYKK
CX0AUMOCTb. CTeneHHble 3peHns BPEMEHHbIX U
pagbl. HTepBan n pagnyc MPOCTPaHCTBEHHbIX
CXOAMMOCTUN CTENEHHOrr0 YyCNIOBUN NX
psga. CBONCTBa CTEMNEHHbIX BO3HMKHOBEHMSA. BnageTsb:
psanos.. NoyneHHoe HaBblKaMu NpeacTaBsieHns
aonddepeHumpoBaHmne n MOJly4YeHHbIX pe3ybTaToB B
VHTEerpnpoBaHme BUOE KPATKUX OTHETOB "
CTerneHHbIX pafoB. Pagbl npeseHTauun, MeTogamm
Tennopa n MaknopeHa. 6e3onacHoro obpateHuns c
PasnoxeHue pyHKUUN B XUMNYECKNMU
CcTeneHHoW pAa. MaTepuanamm C y4eToM Nx
MpuMeHeHNe CTeNeHHbIX PU3NYECKUX N XUMUYECKNX
pPAAOB B NPUBANXKEHHbIX CBOWCTB.
BbIY4NCNEHNAX 3HAYEHMNI
GOYHKUNN N UHTErpasoB
Teopuns BEpOATHOCTEN 12 BepoAaTHOCTb cobbITUSA. YK-1.3; 3HaTb: nornyeckue opmbl |, Jlekuma-becena

CnyyanHble cobbIThS.
Anrebpa cobbiTun.
Knaccn4yeckoe u
cTaTucTn4eckoe
onpegeneHne
BEPOATHOCTEN COBbITUA.
SneMeHTbl KOMBMHaTOPUKN.
TeopeMbl CNOXEHUS 1
YMHO>XEHMNS BEPOATHOCTEN.
YcnoBHasa BEPOATHOCTb.

M npouenypsl,
crnocobcTBytowme
pednekcuu no nosony
cobcTBEHHON 1
MbIC/IUTE/IbHON
LeATeNbHOCTU. YMEeTb:
nornyeckme opMbl 1
npouenypsl,
cnocobcTBylowWwmne
pediekcum no nosoay
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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

Teopema cnoxeHus
BEPOSATHOCTEN COBMECTHbIX
cobbITMn. OCHOBHbIE
hopMy bl ANA BEPOATHOCTUN
cobbiTnin. ®opMyna NOSHON
BeposATHOCTU. dopMmyna
baneca. ®opmyna
BepHynnin. ®opmyna
MyaccoHa. AuckpeTHble
cny4yaiHble BENYUHBI.
Buabl cnyYanHbIX BEANYMH.
PacnpeneneHue
OVCKPEeTHOWM Cny4anHom
BEJINYUHBI.
MaTeMaTunyeckoe
oXupaHue n gucrnepcus, nx
CcBOMCTBa. HenpepbiBHbIE
CNy4yaiHble BEIMYUHDI.
DYHKUMSA N MAOTHOCTb
pacnpegeneHns
BEPOATHOCTEN.
MaTemaTunyeckoe
oXupaHue n gucnepcus.
Mopa u megunaHa.
MoMeHTbl. OCHOBHbIE BUAbI
pacnpeneneHun:
paBHOMeEpPHOE,
3KCMOHeHUnanbHoe,
HopManbHoe CucTemsl
CNy4YalHbIX BEJINYUH.
PacnpepneneHune gsymepHon
CJ/Tly4aHOW BEJINYMHBbI.
KoBapunauusa n
Ko3(hhULUneHT Koppenauumu.
JlnHenHas perpeccus.
MpepenbHble TeopeMbl
TEeopun BEPOATHOCTEN.
3aKoH 6onbLunx Yynucen.
LleHTpanbHaa npenenbHas
Teopema.

cobcTBEHHON 1N
MbICIUTEJIbHON
nesitenbHoCcTU. BnapeTs:
HaBblKaMu ornpeaesieHns
NPaKTUYeCKnNX
rnocneacTBU N3NT0XKEHHOI 0
peLueHns 3agadn.

MaTemMaTn4yeckas
CTaTUCTUKa

10

Bribopka 1 ee
pacnpegpeneHue.
BbibopoyHas n
reHepaJsbHas
COBOKYMHOCTW. Tunbl
BbI6OPOK. MONNIOH YacToT
W rncTorpamm.
CTaTucTtunyeckoe

YK-1.4;

3HaTb: OCHOBHbIE TEPMUHbI
1 6a30Bbl€ 3/IEMEHTHI,
MeToAbl NCCNefOBaHUI B
cncTemMe coumnasnbHO-
ryMaHUTapHOM 3HaHUSA.
YMeTb: KPUTUYECKUN
oueHuBaTb MHPOPMaLMIO,
He3aBUCMMO OT NCTOYHUKA,

, Nekuuns-6ecena
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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
pacrnpegesneHmne BbIbopKu. CaMOCTOATESIbHO
AMnupunyeckasa pyHKUNS npuobpeTtaTb 1
pacrnpegesieHus. cucTeMaTmn3npoBaTb
CTaTnCTUYeCKME OLLEHKN. 3HaHuA,
HecmeuweHHbIe, apryMeHTUpoBaHHO
3(ppeKTBHbIE U OTCTauBaTb CBOK TOYKY
COCTOSITE/IbHbIE OLEHKMN. 3peHus. BnageTs:
BbibopoyHas cpenHaa n KOHKPETHOW MeToA0sI0rnen
BblbOpOYHas gucnepcus. 1 6a30BbIMU MeTOAaAMMU
ToyeyHasa 1 UHTepBaJibHble CcouManbHO-TyMaHNTapHbIX
oueHKK. [loBepuTenbHbIN ONCUMNINH,
WHTepBas. Metoa MO3BONAOLWNMUN
MOMEHTOB A1 TOYEYHON OCYLLEeCTBNATb pelleHne
OLEHKM MapaMeTpoB LIMPOKOro Kjacca € 3ag4ay H
pacnpegeneHus. lNMposepka ay4Ho-nccnenoBaTeIbCKoro
CTAaTUCTUYECKUX FTMNoTes. M NPUKIagHOro Xxapakrepa.
MoHATWE CTaTUCTUYECKON
runoTesbl. OWnbkn
rnepBoOro 1 BTOPOro poaa.
MpoBepka runoTtesbl 0
pacnpegeneHum
reHepasjibHoMn
COBOKYMHOCTU. CpaBHEHME
OBYX Qucrnepcuin
HOpPMaJibHbIX FreHepasibHbIX
COBOKYyMHocTen. Kputepun
MupcoHa. KoppensymoHHo-
PErpecCcMoHHbIN aHan3.
BbibopoyHbIEe ypaBHEHMSA
perpeccuun. JINHEeNHbIN
KO3 PULIMEHT KOpPENSLNN.
NTOrrO: 102 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

1

JNnHenHas anrebpa

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

12

5
2

AHanunTu4yeckas reoMeTpua

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.

12

2

KomnneKkcHble Yncna

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

11

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 NepeMeHHon

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.

12

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.

16

MHTera)’IbHOE ncHmncneHne

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.

18

OnddepeHUnanbHble ypaBHEHNSA

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.

17

Panbl

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

18
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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
Teopumn BepossTHOCTEN. 3aKoH 6osblunx Yncen. LeHTpanbHas npegenbHas

18

MaTemaTnyeckasa cTtaTucTmka

Bbibopka 1 ee pacnpegeneHune. BeibopoyHasa n reHepanbHasa COBOKYNMHOCTW. Tunbl BbIBOPOK.
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
rnapameTpoB pacnpegeneHuns. Nposepka CTaTUCTUYECKUX runoTes. MNoHATme
cTaTucTn4yeckon runoTtesbl. OwnbKN NepBoro n BTOporo poaa. Nposepka rmnoTtessbl 0
pacnpefeneHnn reHepasibHOM COBOKYMNHOCTU. CpaBHeHMe ABYX ANCAEPCUA HOPMasibHbIX
reHepasbHblX COBOKYMNHOCTEN.

15

WUTOro:

153

22

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

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

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

CemMm Ne paspena pUCUUNIUHDBI HauMmeHoBaHue nabopaTopHbiX paboT Ob6beM B 4Yacax
(0] Je)] 390 03P0
1 2 3 4 5 6
UTOrro:
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5.7. MpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)

KypcoBble NpoekThl (paboTbl) y4ebHbIM NMJIaHOM He NpeayCMOTPEHbI
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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
1 NnHenHas anrebpa MeTop »KopaaHo-laycca 1-4 4,56 18.8
Hepens
1 AHannTuyeckas reomeTpus PacuyéTHo-rpacmyeckas paboTa 5-8 4,56 18.8
Hepens
1 KomnnekcHble Yyncna CocTaBrnieHune KoHcrekTa. Moabop n pelleHne NnpMmepos 10 4,56 18.8
Hepens
1 Mpenen n HenpepbIBHOCTb PYHKLMN PacyéTHo-rpacmyeckas pabota 11-13 4,56 18.8
Hepens
1 OnddepeHunanbHoe ncHncieHne yHKLnmn WccnepoBaHne yHKUMN Ha SKCTPEMYM, BbIMYKJIOCTb BOrHYTOCTb. ACCUMMTOTbI 14-17 4,76 18.8
O0JHOWN NepeMeHHOon rpaduka pyHKLmMN. Hepens
2 OnddepeHumanbHoe ncHncneHne pyHKLmm Hanbonblive n HanMeHbLLMe 3HaYeHNA PYHKLUN. SKCTPEMYM (PYyHKLMN. 1-7 7,7 40.3
HECKOJIbKNX NepeMeHHbIX Hepens
2 WNHTerpanbHoe ucyucneHue Pac4yéTHo-rpacmyeckas paboTs 8-12 7,6 40.3
Hepens
2 OnddepeHumnanbHble ypaBHEHUSA PacyéTHo-rpacmyeckas paboTa 13-17 7,7 40.3
Hepens
3 Panbl MprvMeHeHne psaoB B NPUBAVIKEHHbBIX BbIYUCIEHUNAX 1-7 7,7 40.3
Hepens
3 Teopus BepoATHOCTEN KombuHaTopHble 3aga4vn. PacyéTHo-rpacdmyeckas paboTa 8-12 7,6 40.3
Hepens
3 MaTemaTun4yeckas cTaTUCTUKa Cny4aliHble Benn4nHbl. Pac4éTHo-rpaduyeckas paboTta 13-17 7,7 40.3
Hepens
NTOro: 69 335.8
5.9. KaneHpapHbin rpacduK BocnuTaTesibHOW paboTbl N0 AUCUMUNJIUHE
Moaynb HJaTa, MecTo nposeneHus Ha3sBaHue meponpuaTusa dopmMa nposeneHus OTBeTCTBEHHbIA JocTuxeHus
MeponpuaTUs obyualowmuxcsa
Mogaynb 3 YyebHo- MI'TY. 2023 rog. MNepBoe Nekuusa-guckyccus "Posb pynnoBas. JNlekTop. YK-1.4; ONK-1.1; OMNK-1.2;

nccnepoBaTesibCkaa un
Hay4HO-nccnegoBaTesibCKada
ANeAaATesIbHOCTb

3aHATMe, y4yebHas

yn. Nepsomarickas 191.

aygnTopua no pacnncaHuto.

MaTeMaTUKK B Hayke"

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

519.2(07) K 89 Kymnxesa, C.K. (Marikonckumn
rocyfapCTBEHHbIN TEXHONOrnYecknin yHmsepcuteT). OCHOBbI
Teopun BepPOSITHOCTEN N MaTeEMaTUYECKON CTaTUCTUKN :
yyebHoe nocobue / C.K. Kymxxesa, J1.)K. MananaxsHu, O.M.
LLlesikoBa. - 34. 4-e, cTep. - Mankon : MarapuH O.T., 2013.
- 136 c. - Mpwun.: c. 132-135. - 36 Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000029460. - Pexxum
nocTtyna: peructpaums B 9UOC. - bubnuvorp.: c. 136 (11
Ha3B.)

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

4-96 Yysako, E.b. (Mankonckunin rocyjapCTBEHHbIN
TEXHOJIOrNYeCKUI YHNBEPCUTET). Bbiclwiaa maTeMaTuka Ans
TexXHN4YeCKux By3oB : y4ebHoe nocobue / E.b. Yysako ; [PIBOY
BMNO Mawkon. roc. TexHos. YH-T , Kad. BbICLU. MaTeMaTUKK ”
cucTeM. aHanmsal. - Mankon : KyvepeHko B.O., 2018. - 262 c.
- bubnwnorp.: c. 262 (12 Ha3B.)

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

NnHenHasn anrebpa v aHaNUTUYECKas reoMeTpus.
MeToanyeckne pekoMmeHgaumMm No N3yy4eHuto oHNanH-kypca /
CocT. bepaHokos M.K., IémnHa T.U., KysbmeHko H.A.,
LLessikoBa O.I., 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 pekoMeHgaumm rno
M3Yy4YeHUNI0 OHManH-Kypca / CocT. émumHa T.U., LLleBskoBa
0.M., Yysako E.B. - Mankon: UM "Kyyepenko B.O., 2023. - 58 c.

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

NnHenHasa anrebpa n aHannTNYeCKaa reoMeTpus : OHNaNH-
Kypc : nekTopuym : cant / bepaHokos M.K., XakoHoBa .M.,
Ky3bmeHko H.A. - Mankon, 2020. - 36 4acos. - URL:

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

MaTeMaTn4eCcKnn aHanns : OHNaNH-KypC : IEKTOPUYM : CanT /
OemuHa T.U., WeBsakosa 0O.M1., Yysako E.b. - Maiikon, 2020. -
36 vacos. - URL:

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

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue

CcblsIKa

LLinnayes, B. C. Bbicliasi MaTemMaTuKa : y4ebHuk / B. C.
LLinnayes. — MockBa : UHDPA-M, 2024. — 479 c. — (Bbicwee
obpa3zoBaHue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085943. - Pexxum
[OCTyna: No NoAnucke.

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

LLUnnayes, B.C. 3aga4yHuK no BbiCLLUE MaTeMaTUKe :
yyebHoe nocobue / B.C. LLinnayes. - Mocksa : UHOPA-M,
2020. - 304 c. - 9bC 3HaHunym. - URL:
http://znanium.com/catalog/document?id=344429. - Pexxum
jocTtyna: no nognucke. - ISBN 978-5-16-010071-5. - ISBN
978-5-16-101831-6

https://znanium.com/catalog/document?id=344429

Dertapesa, O.M. MaTeMaTuka B NnpuMepax 1 3aja4vax :
YyebHoe nocobue / J1.H. XypbeHko, I.A. HnkoHoBa, O.M.
DerTapésa [u ap.] ; KazaHCKNI HauMOHaNbHbIN
nccnenoBaTeIbCKUN TEXHUYECKUN yHuBepcuTeT um. A.H.
Tynonesa. - Mocksa : 000

https://znanium.com/catalog/document?id=327833

Benbko, U. B. Teopns BeposATHOCTEN, MaTeMaTn4eckas
CTaTUCTMKa, MaTeMaTM4YeCKOe NporpamMMupoBaHue : y4ebHoe
nocobue / N. B. benbko, N. M. Mopo3oBa, E. A. Kpuwitanosuy.
— MockBa : UH®PA-M, 2022. — 299 c. : nn. — (Bbicwee
obpasoBaHue: bakanaepmaT). - ISBN 978-5-16-011748-5. -
TeKCT : 9N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1862599. - Pe)xum
00CTyna: No noAarnucke.

https://znanium.com/catalog/document?pid=1862599

Teopuns BEPOATHOCTEN N MaTeEMaTMYeCKas CTaTUCTUKaA :
y4ebHuk-npakTnkym / A. B. bpaunos, B. U. Mebos, C. 4.
KpuBonanos, I. E. PsiboB. - Teopunsi BEpOATHOCTEN ”
MaTemMaTu4yeckas ctaTucTuka,2021-08-22. - keBck :
PerynsipHas u xaotuyeckasa guHamuka, MHCTuTyT

https://www.iprbookshop.ru/69368.html
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HasBaHue

CcblsIKa

KOMMbIOTEPHbIX nccaenosaHnn, 2016. - 414 c. - Mpwun.: .
360-409. - 3b6C IPR Books. - URL:
https://www.iprbookshop.ru/69368.html. - Pexxum goctyna:
no noanucke. - bubnuorp.: c. 410-414. - ISBN
978-5-4344-0415-0

517(075.8) K 93 Kypc Bbicluen matemMaTukn. B2 4. 4. 2 :
yyebHuk / M.K. begaHokoB [u ap.]. - Mankon : MarapuH O.T.,
2013.-279 c. - 93b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047918. - Pexxum
[oCTyna: Ans aBTOpPM3NPOBaHHbIX Mosib3oBaTenen. - Mpwuin.:
c. 270-273. - bubnuorp.: c. 274-278 (41 Ha3B.). - ISBN
978-5-91692-191-5

http://lib.mkgtu.ru:8002/libdata.php?id=2000047918&D0OK=0
36C34&BASE=000530

517(075.8) K 93 Kypc Bbicluen matemMaTkn. B2 4. 4. 1:
yyebHuk / M.K. begaHokoB [u gp.]. - U34. 2-e, ucnp. n gon. -
Mankon : MarapuH O.I'., 2013. - 384 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047917. - Pexxum
[oCcTyna: Ana aBTOpPM3NPOBaHHbLIX NMosib3oBaTeNen. -
Bubnuorp.: c. 380-383 (32 Ha3B.). - ISBN 978-5-91692-190-8

http://lib.mkgtu.ru:8002/libdata.php?id=2000047917&D0OK=0
36C33&BASE=000530

Y4yebHo-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 00yYalowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbA (OB3) npenoctaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OFrPaHNYeHNAM NX 340PO0BbA U BOCMPUATUS MHOpMaLnn:

ONs VL C HapyLWeHWAMKN 3peHuns:

e B MeYyaTHON hopMe YBENIMYEHHBIM LLUPUDTOM,

B OpMe 3N1EKTPOHHOIr0 OKYMEHTa,
e B (hopme ayaunocpanna,
e B nevyaTHom popMe Ha s3blke bpanns.

Ona nuy c HapyLWeHNsSMN cnyxa:

e B nevyaTHom opme,
e B (OPME SNEKTPOHHOIr0 JOKYMEHTA.

ONs VL C HapyLWeHMAMUN ONMOPHO-ABMIaTEIbHOro annapaTa:

e B revyaTHOW chopme,
e B ()OpMe INEKTPOHHOIr0 LOKYMEHTA,
e B (hopmMe 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
obpasoBaTesibHOM
nporpamMmmel
ONK-1.1 leMOHCTpUpPYeET 3HaHUEe POPMYJ 1 3aKOHOB MaTeMaTUKK, DU3NKU, XUMUN.
34 34 MexaHunKa
23 23 WNH)XeHepHas rpaduka
12 12 Xumuns
12 12 Ddursmka
123 123 MaTemaTuka
4 4 DNeKTPOTEXHUKA, OCHOBBbI

SJIEKTPOHNUKUN N aBTOMATUKN

OMNK-1.2 MNMpuMeHseT nosiy4eHHble 3HaHUA 0Na pelleHns MaTeMaTU4YeCcKuX U pusndecknx 3agad, CTpouT MmaTeMaTu4yeckue
MoLeN N XUMNYEeCKNX NPOLLeCcCOoB, NoJib3yeTC OCHOBHbIMY MpYeMaMu U MaTeMaTU4YeCKUMN MeToLaMn pelleHus 3agad,
3aKOHaMn PU3NKN; HaBblIKaMN TEOPETUYECKUX U IKCMEPUMEHTasIbHbIX METOA0B U3YYEHUS XUMUNYECKNX SBJIEHUNA.

4 4 DNEeKTPOTEXHNKA, OCHOBbI
3/1€KTPOHUKN N aBTOMATUKN
34 34 MexaHunKa
12 12 Xnmus
12 12 dursurka
123 123 MaTemaTuka
YK-1.1 AHanu3snpyeT 3aga4vy, Bbiaenss ee 6a3oBble COCTaBASALWNE, OCYLLECTBASET AEKOMMO3ULINIO 334341
12 12 Xumuns
12 12 [OEE]
123 123 MaTemaTuka
1 1 dunocousa
4 4 Hay4Ho-nccneposaTtenbckas

paboTa (mony4yeHne
NepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

6 6 TexHonornyeckas (MpoeKkTHo-
TexHOoJIornyeckas) npakTmka
7 8 Hay4Ho- nccnepnosaTesibCkas
paboTa
8 9 MpenannioMHas NnpakTuka
YK-1.2 HaxoguT n KpUTUYECKN aHaIM3npyeT MHpopMaumio, HeobxoauMyo A5 peleHnsi NoCTaBJeHHON 3a4a4un
12 12 Xnmus
12 12 dursuka
123 123 MaTemaTuka
1 1 dunocodus
4 4 Hay4Ho-nccneposaTtenbcKas

paboTa (nonyyeHune
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTenbckon paboTbl)

6 6 TexHonorn4yeckas (NPoeKTHo-
TEXHOJIOrM4yeckasi) NnpakTuka
7 8 Hay4Ho- uccnegnoBaTenbCcKas
paboTa
8 9 MpeponnaomMHas npakTuka
YK-1.3 PaccmaTpuBaeT BO3MOXXHblE€ BapMaHThbl peLleHUs 3a4a4du, oLeHnBas nx AOCTOMHCTBA U HEAOCTaTKn
12 12 Xnmuns
12 12 Dusmka
123 123 MaTemaTuka
4 4 Hay4Ho-nccneposaTtenbckas

paboTa (mony4yeHne
NepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

6 6 TexHonornyeckas (MpPoeKTHo-
TeXHoJIorn4yeckas) npakTuka

7 8 Hay4Ho- nccnepnosaTesibCKas
paboTa

8 9 MpenannaoMHas NnpakTuka

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

12 | 12 | [ Xumusa
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpasoBaTesibHOM
nporpamMmbl
12 12 dusnka
123 123 MaTemaTuka
1 1 dunocopus
6 8 P1CYyHOK 1 OCHOBBI
KOMMO3nuum
6 8 PucyHOK 1 ocHOBbI
nepcnexkTuBskI
7 8 LiBeToBeneHune un
KOJIOPUCTUKA
7 8 OpHaMeHT 1 COBPEMEHHbIN
Ou3anH
4 4 Hay4Ho-uccnegosaTtenbcKas
paboTa (nonyyeHne
nepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTebCckon paboThl)
6 6 TexHonornyeckas (MpoeKkTHo-
TexHOJIornyeckas) npakTmka
7 8 Hay4Ho- nccnenosaTesibCKas
paboTa
8 9 MpenannioMHas npakTuka
YK-1.5 OnpepensieT n oueHUBaeT NOCAeACTBMSA BO3MOXHbIX PELUeHU 3a4a4K
12 12 Xnmuns
12 12 Ddursmka
123 123 MaTemaTuka
6 8 PNCYyHOK 1 OCHOBBI
KOMMO3nuum
6 8 PucyHOK 1 ocHOBbI
nepcnexkTuBskI
7 8 LiBeToBeneHune un
KOJIOPUCTUKA
7 8 OpHaMeHT 1 COBPEMEHHbIN
Ouv3anH
4 4 Hay4Ho-uccnegosaTtenbCcKas
paboTa (nonyyeHne
nepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTebCckon paboTbl)
6 6 TexHonornyeckas (MpoeKkTHo-
TexHOJIornyeckas) npakTmka
7 8 Hay4Ho- nccnenosaTesibCKas
paboTa
8 9 MpenannioMHas NnpakTuka

7.2. OnucaHMe nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoOBaHUsA, ONUCaHUE LUKaJibl OLLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obOyyeHus HaummeHoBaHue
pesynbTaThbl Hey[oBJIETBOPUT | yaoBneTBopuUTen XopoLwio OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLUUun
1 2 3 4 5 6

YK-1: CnocobeH oCyLecTBAATb NOUCK, KPUTUYECKMIA aHaNn3 n

peweHna NnoCcTtaBJ/IEHHbIX 3a4a4

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

YK-1.5 Onpepensiet

N oueHnBaeT nocaencTena BO3MOXHbIX pELLIEHI/IIZ 3aja4yn

3HaTb: -
nlornyeckune
hopMbl 1
npouenypsl,
cnocobcTByOWME
pedekcun no
rnoesoay
cobCTBEHHOM 1
MbICINTENbHON

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

neATesIbHOCTI.
YmMeTh: - YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHns noJiHble, CcopMupoBaHHbIE
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 (hopMmmpoBaTb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyxgeHune n

KoHTposibHas
paboTa, TecThbl,
MUCbMEHHbIN
onpoc, 3a4eTt
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MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMNeTeHuuu
1 2 3 4 5 6
OLEeHKY
MHdopMaLunu.
Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NpuMeHeHne CUCTeMaTUYEeCKOM |cucTemMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocneacTeumn jonyckatTcs
MN3J10)KEHHOro npobensl

pelleHnst 3aga4u.

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

YK-1.4 'paMOTHO, JIOTMYHO, apryMeHTUPOBaHHO hopMMpyeT COBCTBEHHbIE CYXXAEHUSA U oLeHKN. OTAnYaeT hakTbl OT
MHEHWI, UHTepnpeTauni, OLEHOK U T.A4. B PAaCCy)XAEHNAX APYrMX Y4aCTHUKOB AEATEIbHOCTH

3HaTb: -
OCHOBHbIE
TEPMUHbI ”
6asoBble
3/1eMeHTbl, MeTobl
nccnenoBaHuin B
cucTeme coumanbH
0-rYMaHUTapHOM
3HaHUS.

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

KoHTposibHas
paboTa, TecThbl,
NMUCbMEHHbIN
onpoc, 3a4eTt

YmMeTh: - YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs NosHble, CchopMupoBaHHbIe
KPUTNYECKU JonyckawTcs yMeHus
oueHmBaTb HebosnbLne

MHGpOopMauuio, ownbkKmn

He3aBuUCMMO OT

NCTOYHUKA,

CaMOCTOATENbHO

npuobpeTaTb 1 cuC

TemMaTu3npoBaTb

3HaHuS,

aprymMmeHTMpoBaHH

0 OTCTamBaTb CBOIO

TOYKY 3pEeHns.

Bnapern: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKpeTHOoM BlageHne e NnpuMeHeHne cUcTeMaTUYeCKOM |cucTemMaTuyeckoe
MeToaosorven n HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
6a30BbIMU HaBbIKOB HaBbIKOB
MeTogamum couman jonyckatTcs

bHO-F'YMaHUTaPHbIX npobensl

AUCLUMMIINH,
No3BoSAOLWMNMM
OCYLLECTBAATh
pelueHune
LUMPOKOro KJjacca ¢
3a/1a4 Hay4Ho-MCcCn
e/l0BaTeNIbCKOro U
npuKaaaHoro
XapakTepa.

YK-1: CnocobeH ocyLecTBASATb MONCK, KPUTUHECKUI aHa/In3 ”

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMAaLUN, MPUMEHSATb CUCTEMHBIA NOAX0A ONs

YK-1.3 PaccmaTpmnBaeT BO3MOXXHble BapMaHTbl pelleHns 3a4a4qu, oLeHnBasa nx 4OCTOMHCTBa U HeJOCTaTKn

3HaTh: - ®parmeHTapHble HenonHble 3HaHua | CchopmumpoBaHHble, | ChopMupoBaHHbIe KoHTposibHas
nornyeckue 3HaHWA HO copepxxalune cuctematuyeckmne | pabota, TecThl,
hopMbl 1 oTAesibHble 3HaHuA NMUCbMEHHbIN
rnpowenypsl, npobensbl 3HaHUA onpoc, 3avert
cnocobcTBytOWME
pediekcun no
rnosoay

cobcTBEHHOW 1
MbICIUTENIbHON

heaTeNbHOCTH.
YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcs yMeHus

0 (hopMuMpoBaTb HebonbLIne

cobcTBeHHOe ownbkmn

Cy)XXOeHune n

OLLeHKY

MHopMaunu.

29/65




MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa
KOMMNEeTeHuuu
1 2 3 4 5 6
Bnapersb: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKoM | cucTeMaTuyeckoe
onpepeneHns HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
NMPaKTUYeCcKnX HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs
N3J10)KEHHOI 0 npobensl

peweHna 3aga4un.

YK-1: CnocobeH OCyLeCTBNATb NMOUCK, KpI/ITI/I‘-IECKI/II7I aHaJin3 N CMHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons
pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

YK-1.2 HaxoOuT 1 KpUTUHECKM aHaInU3unp

eT nHopmauuio, HeOﬁXO,D,I/IMyIO Ona peweHuna MOCTaBJIEHHOWN 3a4a4u

3HaTb:
-ocobeHHoCTUN
CUCTEMHOro n
KpPUTUYECKOro
MbILLIIEHUS 1
O0EMOHCTPUPOBaTh
rOTOBHOCTb K
HeMy;- flornyeckme
hopMbl 1
npouenypsl,
O0EMOHCTPUPOBaThL
CrnocobHoCTb K
pediekcun no
rnoesoay
cobcTBEHHOW 1
MbICIUTENIbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAEsbHble
npobenbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckme
3HaHuA

neaTeNbHOCTH.
YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
aHann3nposaTb hornyckatTcs yMeHus
NCTOYHUKN HebonbLIne

nHdopMaLum ¢ ownbkmn

TOYKWN 3pEHMns

BPEMEHHbIX "

NPOCTPAHCTBEHHb

X YCNIOBUW NX

BO3HVWKHOBEHUSA

Bnapetsb: - YacTuyHoe HecuctemaTtunyecko | B YcnewHoe n
HaBblkamMu BNajeHune e npuMeHeHne cMcTeMaTUyYeCcKoOM | cucTemMaTuyeckoe
onpepeneHns HaBblkamMu HaBbIKOB NnpUMeHeHnn npuMeHeHune
NPaKTUY4eCKMX HaBblKOB HaBblKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

KoHTposibHas
paboTa, TecThbl,
MUCbMEHHbIN
onpoc, 3a4eTt

OMK-1: CnocobeH NpuMeHsTb eCTeCTBEHHOHAYYHbIe N 0OLLEeNHXXEeHepHbIe 3HAaHUS, MeTOobl MaTeMaTUYEeCKOro aHaansa 1
MOAE/IMPOBaHNS B NPOEeCCMOHANbHON AeATeNbHOCTH

OlK-1.1 JeMoHCTpUpYyeT 3HaHUe GOPMYJT U 3aKOHOB MaTEMaTUKN, PUUKK, XUMUN

3HaTb: OCHOBHbIE
pusmnyeckue
SIBJIEHUS,
OCHOBHbIE 3aKOHbI
DU3NKK 1 XNMNK;
rpaHuLLbl X
NMPUMEHUMOCTN,
rnpuMeHeHne
3aKOHOB B
BaXXHENLLINX
NMPakTUYeCKnNX
MPUNOXKEHNAX N
MoLenMpoBaHua B
npogeccruoHaibHO
N nessTenbHoCTH;
Ha3Ha4vyeHne n
MPUHLMWNb
nencTeuns
BaXXHENLLINX
PU3NYeCcKnX
npnbopos; HOpMb
TeXHUKN
6e3onacHoCTH nx
peannsauns B

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

TecThl,
KOHTPOJIbHas
paboTa, 3a4éT
3K3aMeH.
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

nabopaTopHbIX U
TEXHOJI0rMYeCKUx
YC0BUSX.

YmMeTb:
1CMNosb30BaTh
OCHOBHbIE 3aKOHbI
eCcTeCTBEHHOHaY4H
bIX AUCUUMNNH B
npogeccruoHaibHO
N nessTenbHoCTH;
OCYLLECTBNATb
Mouck,
KPUTUYECKINI
aHaNu3 N CNHTe3
MHdopMaunu,
MPUMEHSATb
CUCTEMHBbIN
noaxon Ans
pelweHuns
MOCTaBJIEHHbIX
3apav;

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapertn:
HaBblKamMu
MCNOJIb30BaHMNS
OCHOBHbIX CTEeCTB
€HHOHAYYHbIX U
06LLEeNH)KEHEPHbIX
3HaHWS, MeTogamMm
MaTeMaTLU4YeCcKoro
aHanun3a B
Ba)XKHENLWnX
MPaKTUYeCKNX
MPUNOXKEHUSIX;
OCHOBHbIMU

MeTonoaMun CbI/IBI/IKO-

MaTeMaTu4yeckoro
aHanu3a pns
pelleHuns ecTecTse
HHOHaY4HbIX
3ajay; npueMamu
rnpaBuJiIbHON
3KCnyaTauum
OCHOBHbIX
npmnbopos n
obopynoBaHus
COBpeMeHHom
dumsmnyeckon
nabopaTtopuu;
MeToLamMu
06paboTKM 1 nHTE
prpeTnpoBaHns
pe3ynbTaToB
3KCMepUMeHTa;
npveMammu
MNCMNOJb30BaHMNSA
MeToL0B
dm3nyeckoro
MOLenMpoBaHUA B

|'|p0I/I3BO£I,CTBeHHOVI

NnpakTnke

YacTu4Hoe
BNafieHne
HaBblKaMu

HecuctemaTtnyecko
e npnMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHnNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

OMNK-1: CnocobeH NMPUMeHATb eCTeCTBEHHOHaYy4Hble N 06LLI,EI/IH)KEHeprIe 3HaHWA, MeToAbl MaTEMaTUYECKOro aHaan3sa n
MOLENMPOBaHUA B NPOECCMOHANIbHON OEATEIbLHOCTH

OMNK-1.2 MpuMeHseT NoNy4YeHHble 3HaHWA 15 PelleHns MaTeMaTUYeCKnx u unsmyecknx 3agay, CTpouT MaTeMaTuyeckme
MoAeN i XMMUYECKNX NPOLLeCcCoB, NoJib3yeTCA OCHOBHbLIMU MPUEMaMn n MaTeMaTUYeCKUMN MeTogaMn peleHns 3aaay
3aKOHaMu OU3NKN; HaBblIKaM/ TEOPETUYECKNX U IKCMEPUMEHTaJIbHbIX METOA0B U3YYEHUS XUMUNYECKNX SBJIEHUI

3HaTb: OCHOBHbIE | DparMeHTapHble

NnoJsIoXKeHna n
MeToObl eCTeCTBeH
HOHaY4HbIX
OncunnianH n

3HaHNA

HenonHble 3HaHnA

CdopmupoBaHHble, | ChopMupoBaHHble

HO coepkalume
oTAesbHbIe
npobenbl 3HaHUSA

cncremMaTumyeckmne
3HaHNA

TecThl,
KOHTpPOJIbHas
paboTa, 3a4éT
3K3aMeH
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

BO3MOX>XHOCTU UX
MCNOoJIb30BaHMS
npu peweHnn
NMPaKTUYeCcKnX
3aayv B
npogeccruoHaibHO
N 0esATenbHOCTHn

YmMmeThb:

YacTu4Hble YMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,

ChopmMupoBaHHble

0TYeTOB 1
npeseHTauunm;
MeTonamu
6e3onacHoro
obpalleHns c
XUMUYECKNMU
MaTepuanamm c
Y4YeTOM UX
hUsnyeckux n
XUMUNYECKNX
CBOWCTB.

MCMonb30BaTh JonyckatoTcs yMeHUns
MeToAbl HebosnbLne

pur3nyeckoro owmnbKn

MOLenmpoBaHus,

NMPUMEHSATb

MeTonbl pU3nKo-

MaTeMaTn4ecKoro

aHanm3a K

peLueHmnto

KOHKPETHbIX ecTec

TBEHHOHAY4YHbIX U

TexXHUYeCcKunx

npobnem.

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMm B/lafeHmne e MpuMeHeHne cucTemMaTU4YecKoM | cucteMaTuyeckoe
npencTaBsieHns HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
MOJIyHEHHbIX HaBbIKOB HaBbIKOB
pesynbLTaToB B JonyckatTcs

BMAE KPaTKnX npobensi

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) OoNbiTa AEATEeJIbLHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

3anaHus VI KOHTPOJABLHOI padoTs! (0 TeMaM JHCHHILIHHBI)
Tema «/Inneiinan aaredpa»
1. Brinmonuute Hajg marpuuamu  ykaszanHele aeiicrsusn: AB-C, AC+B?, AC-AB, A%+5,
TB+AC, ATB+3C

-2 1 3 4 1 2 1 2 4
A=l 5 4 0} B=|-2 2 -1), CH[5 4 2
-1 1 1 3 1 1 3 15
2. * BbIMHCIHTD GIIpEﬂﬂJ;HTt’.';]_b Llﬁ'l_'BEpTDl“[} [l(;pﬂﬂ,_l{i:'l )
2 1 0 1
0 1 2 =2
A=
1 -1 -1 1
1 2 1 3
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3. PeniiTs CHCTEMBI IMHEHHBIX YPABHEHHI
a) merogom Kpamepa
0) MATPHYHBIM METOI0M
7x;— 3x,+ 5x3 =32
[5x1+ 2x;+ x3 =11
21— x2+ 3x3=14

4 Pemints cHcTeMy THHENHHBIX ypaBHEHHI MeTo0oM [aycca.
X3+ 3x— x3+ 2x4=05
[x1+ Xy — 3x3— 2x4=-7
2xy— 2x3+ 4x3— 3x,=-9
5. PeltiuTh 0HOPOAHYIO CHCTEMY JIMHEHHBIX YPABHEHHI.
Xy — 3x2+ 2x3+ x4+ 2x5=0
[—33:1 + 2x;+ x3+ x4— x5=0
2x;+  x— Sx3+ 4xg+ 3x:=0

Tema «BE]{Tﬂp}IﬂH aJ]]‘Eﬁ]]ﬂ H AHAJTHTHYECKAH IeoMeTpHs»

1. [To koopauHaTaM BepiuuH nupamuibl A A Az Ay HaiiTu:
1) JutHHbI pédep A, A4,, A A; u A A,

2) yroi mexiny pédpamu A; Az u A1 A,

3) mioma s rpanu Ay A, A,

4) npoexuuo Bekropa A, A, Ha Bektop 4,4,

5) 00BEM NHUpaMM/IbI

6) ypaBHeHus npameixA; A, u A; A,

7) ypaBHeHus miockocreit A, A, A, n A, Az A,

8) YI'OJI MEHY ITHMH IIOCKOCTAMH

9) BBICOTY ITHPAMH/IbL, ONYIIEHHYIO H3 BEPLIHHBL A,

A1(~1,5,4), A2(3,1,6), A5(0,2,-3), As(—2,1,5)

2. Croponsl AB u BC pomba ABCD pagnsl cootBercTBeHHO 3x-10y+37=0 1 9x+2y-17=0.
Vpasuenuss oaHoH W3 ero amaroHaneit passo 3x-2y-19=0. Haiiti ypaBHeHHs ABYyX Apyrux
cropon pomba u BTOPOIi €ro AUaroHau.

Tema «KoMiieKCHBIE THCIA»

1. BrinonHuts ,El,ﬂHCTBHH C KOMILUIEKCHBIMH 4YHCIaMH, 33JaHHBIMH B &ﬂrﬂﬁpaﬂ'—lﬁﬁxﬂﬂ
dopme sanucu.(3 —2i) - (5+4i) —7i+ 1

2, BoinonHuTs yKazaHHble ASHCTBHA ZyZ,, (;—;)2, VZ,, Ha/l KOMIUIEKCHBIMHM YHCIIAMH
Z, U Z, NIPEIBAPUTENNBHO 3AITHCAR MX B TPHIOHOMETPHUECKOMH (opMme 3armucH.

zZi=1—-i, z,=-2-2i

4, Yucna z, U Z, NpeACTaBUTh B MOKa3aTelbHOH (OpPME 3amicH M BBINOJIHHTh

YKA3aHHBIE JCHCTBUA HAJl HUMH.
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2
2, =2V3-2i, 2, =3-3V3i Haiiu a) 2,2,, 6) 2=

3. Pemntes kBagpaTHOE ypaBHEHHE x*—4x+5=0
Tema «Ilpeaen n HenpepeIBHOCTE PYHKUHH»
1. Beiuncauts npeneisl (yHKIHii

. xi43x—10
a) lim ———,
x—xp X°=5x+6
. 4—x
6) lim ————
¥—16 6=v2Zx+4
. Lg3xcosx
B) lim———
y—0 Sindx

2_
) 2246\ % 2
r) lim (=
x—oo +3

2. Hccnenoeare (yHKUHKO Ha HENPEPLIBHOCTh, BLIACHHTH XapakTep TOYEK paspbiBa M
MOCTPOHTH €€ rpaduk.

rne Xg=0,x=2,x5=00

1
-, x<0
X
T
f(x) =< cosx, DEIEE
T
X, x>

Tema «/Inddepenunansroe HeuncaeHne QyHKUHUH 0HOI NIepeMeHHOI»
1. Haiitu npoussoaneie QyHKIHIA.

‘./3( tg— + In— >
= arctg — + In———
Y g\@ x+5

1+ e?*
eix — 1

2. Hcnons3sys auddepeniman GyHKIIHE BEIYHCIHTS OpHOTKEHHO V28

HaiiTi npoM3BOIHYK HEABHO 3a1aHHOH (PyHKLHH arctgy +xy? =0

4. Haiitu npou3BoaHy0 GpyHKUHIHA, npeasapuTenbHo e nponorapuMHUpoBas.
y = (x2 + 2x)aretg x

5. HaiiTi npou3BOHBIE Yy H Yy DYHKIIHI, 3a/1aHHBIXTADAMETPHYECKH

x=2t—t*
=3t—t?

Beluncnuts npeaensl GpyHKuMi, Henonb3ya npasuio Jlonurans lim pr
x—=0

7. Meronamu audipepeHHaNBHON0 HCYHCIEHHs Heene1oBars QGyHkuH y=[(x), u Hcnons3ys
Pe3yJIbTaThl HCCIEA0BAHMS MIOCTPOHTE €€ rpadHk.
*
x3=1

y = arctge® +In

hd

2—(e*+e™*)cosx

y:

Tema «/IndpdpepenunaibHoe HCUHCICHHEe PYHKUHE HECKOIBKHX NepeMeHHBIX»

i’z %z
1. [lokaszate, uto dyukuus z = In(e* + e¥) ynoenersopser ypaBHEHHIO =T 322y +
8%z
+—@y2 =0
1,02
2, Breiuncnnte npubnuxénno arctg —

3. Haiitu sxcrpemym dyukunn z = x* + xy + y* — 3x — 6y
4 Haiitn nanMenbmee u Hanbonbimee 3Hauenus GyHxuun z = x° — xy + y2 —4x 8
3aMKHYTO# 0bnacTu, orpaHuueHHOM npameiMi X = 0,y = 0,2x + 3y — 12 =10
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Tema «MuTerpaibHOe HCUHC/IEHHER
1. Brluncnute HeonpeaenéHHble HHTErpalibl

-x

a) [ e* (1 +Z—3)dx
garctg x

Ol e

8) | x? sin xdx

dx
r) -r x24+6x+25

d
ﬂ)fﬁ

c
} ‘I 4sinx+3cosx+45
2. Boluucnuts onpeaenéHHblil HHTerpa

a) ffxsw*xz -1
6) j'_ul xarctgxdx

3. Boruncauts HecoOCTBEHHbIIH HHTErpal
+eo

J’ arctg x

x
1+ x2

0
3. Haiitu ruomans GUrypsl, orpannuenHoii ockto abeuuce 1 muauamu y = (x — 4)% u

y =16 —x=.

Tema «/InddepeHunaibHbIe YPABHEHH)

1. Pewnth ypaBHEHHE ¢ Pa3AEsOMIMMHCS NEPEMEHHBIMH y' +2x%y' +2xy—2x =10
2. Pemnts oaHopoaHoe auddeperuuanstoe ypasaenue (x — y)dx + xdy =0
- d 2
3. Pewnrts nuneiinoe auddepeHpaibHOe ypaBHEHHE d—i - ﬁ =(x+1)?
4. Pewnts auddepenunansHoe ypaBHEHHE, IPEIBAPHTEILHO IOHH3HB €ro nopajaok y'' = 4x
5. Pemmmts nudpepenumansHoe ypaBHeHue y'+y -2y =6x*
Tema «Pajabi»
1. Heenenoears psijibl Ha CXOHMOCTS, 110100paB NOAXOAALINI NIPH3HAK:
n
= n = i
a) Ln=1 (2n=-1)! 6) Xn=2 (]n n)
2. Paznowunts GyHKIMIO y=e3*"% g crenennoit psg mno crenensm  (x-1).
OnpenenuTsb 06J1aCTh CXOIHMOCTH MOIYYEHHOI'O psija.
0,5 1-cosx

3. C rounoctsto € = 0,001 BEIYHCIHTE HHTETPA fﬂ de

Tema «Teopust BeposTHOCTEH»

1. B ypue 3 OGenwix u 7 uépHbix wapos. W3 ypHel Hayaauy eBeiHumarorT 2 mapa. Kakoe

coObITHE DOJlee BePOATHO: a) APkl OJHOIO 1BeTa; 0) Wwapsl pa3HbIX UBeTOR?
2. Haiiiiute BepoATHOCTE TOrO, YTO HAYAAUY B3IATOE [BYIHAUHOE YHCIIO OKAXKETCH KPATHBIM
aubdo 2, nudo 5.
3. Hmeercs 3 smuka neraneit, npuuém OpaxoBaHHbIX B l-om, 2-oM u 3-eM smukax

cootBercTBeHHO 257, 204 u 157 . Haygauy B3sTas [eTaidb M3 Haygauy B3sTOrO SILMKA OKA3aJ1ach
OpaxopanHoii. HaiiTi BeposTHOCTE TOrO, YTO 3Ta JAETANbL H3BIeYeHa 3 |-ro snuka.

4 Tpebyercs HaiiTH BEpPOATHOCTH TOTO, YTO B 5 HE3ABMCHMBIX HCIBITAHHAX CODBITHE
nossutcs Oosiee 3 pas, 3HAs, YTO B KAM/IOM MCILITAHHH BEPOATHOCTH NOSBIEHHs cOOBITHA paBHA
0,7.
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5. 400 crankoB pabOTAOT HE3ABHCHMO APYT OT JAPYra, npH4éM BeposaTHOCTE DecriepeboiiHoil
pabOThl KamkaA0ro U3 HHX B TeyeHHH cMeHbl pasHa (,6. Haiitu BeposTHOCTH TOro, 4TO B TEYEHHH
cmeHbl Decniepeboiino npopaboratot: a) 260 crankos; 0) or 230 no 250 craHKoB.

6. 3apoj ornpasun Ha 6a3zy 1000 nobpokauecTBeHHBIX H3ennii. BepoaTHOCTL NOBpex1eHHs
Ka@10ro wijenus npu tpancnoprupoeke paesa 0,0003. Haiith BepoATHOCTH MOBPEXICHHS [PH
TPAHCIOPTHPOBKE: @) OJHOTO W3jlenus; 0) ot 2 10 3 wigenuii.

Tema «MareMaTHUYeCKAd CTATHCTHKA»

1. Muiens paznenena Ha 3oubl 1,2.3. 3a nonajganue B 30Hy | naéresia; o4koB, B 30HY 2-
a,04KOB, B 30HY 3-a;0ukoB. [lis 1aHHOrO CTpelKa BepOATHOCTh NonajaHus B 30HeL 1,2.3 paBHbl
COOTBETCTBEHHO P4, P2, P3. HaliTu 3axon pacnpeieneHus yucia X O4YKOB, MONYy4aeMbIX CTPEIKOM
HPH JABYX HE3aBHCHMBIX BeicTpenax H ¢yHKuHI pacnpeenenus F(x), noctpouts eé rpaduxk.

a,=8, a,=5, a;=3, p,=0,2, p,=0.4, p;=04.

2. Haiiti: a) maremarHdeckoe oxuaaHde, 0) AMCNEPCHIO, B) CpPeIHEE KBaJApaTHUECKOE
OTKJIOHEHHE JAHCKPETHOH ciny4ailHOH BenHuyHHbl X 110 3aKOHY e€ pacrpeleneHHs, 3aJJaHHOMY PAIoM
pacnpeaesieHns (B nepeoil crpoke TabNMLBl yKa3aHbl BO3MOXMHBIE 3HAUEHHA, BO BTOPOIl CTpOKe-
BEPOATHOCTH BO3MOMKHBIX 3HAYEHHI).

Xj 14 52 60 73 82
i 0,6 0,1 0,1 0,1 0,1
3. Cnyuaiinas BenuuuHa X3anana ¢yukuueii pacnpenenenus F(x). Haiitu nnorHocts

pacnpeneneHus BEPOATHOCTEH, MATEMATUYECKOS OKMIAHWE, MUCHEPCHIO CIYUYaiHON BEITWYMHBL,
BEPOSTHOCTE NONATAHKS ClIyuaiiHoii Bennunnel B uutepsan (1:;2) u nocrpouts rpaduku fix), F(x).

0, x<0
xz
F(x)= - 0<x<?2
1, x>2
4, 3ajaHBl MATEMATHYECKOE OKHJIAHME a4 M Cpe/JHee KBAJIpaTHYeCKOe OTKIOHEHHE 6

HOPMANIBHO pacnpenenéHHoi cnyuaiinoil BenuuuHel. Haiitu: a) BEpoATHOCTE TOro, yro XnpHuMer
3HAYEHHE, NpHHAMIEKaEee HHTepBany (o.p); ©) BeposTHOCTH TOro, yto abCOMIOTHAA BEIHYHHA
oTKJI0HeHu: | X — a|okaxercs MeHblie d.

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

5. JlaHa ninoTHOCTE pacrpe/ie/eHHs HENPEPLIBHOH Cclly4aiHoil BEITHYHHBL X
0, x<0
fix)={3x2, 0<x<1
0, x>1

Haiitu dynxumio pacnpenenenus F(x).
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TemarTHKa KOHTPONBLHBIX padoT s cryaedtos 3MO
Cemectp 1
Jananue 1
HaiiTu npou3sseneHue MaTpHu:
6 —-2\(2 -5 -4
(4 1 )(1 -3 2 )
3ananue 2
Pemnts MAaTpHUHOE YpaBHEHHE!

2 -1 4 -1 2 1
(1 . 4)-)(:(—2 9 D)
0 0 2 -6 7 3

3ananue 3
BuiuuciauTe GH]]E,EI,EJIHTEJTBI
3 1 -2 8
-1 44
2 5 18
1 S S

W

3ananue 4
Pemmrs CJIY a) meronom Kpamepa
0) MaTPHYHBIM METOA0M
7%, — 3x, + 5x3 =32
[5x1+ 2%, + X3 =11
2x;— X+ 3x3=14

3ananue 5
Pewmte CJIY meroaom Maycca

X1+ 3x;— x3+ 2x4=5
[xl + x— 3x3— 2x,=-7
2xy — 2%+ 4x3— 3x4=-9
3ananue 6

Jlane!l koopaHHATHL BEPIUIMH nupaMuasiA,, A, As, Ay A (1,-2,3), A,(3,1.4), A5(1,2,5), Ay(-1.-1,-
2). Tpebyercs:
1) HATH JUIHHB pEOepA, A, u A A,
2) yron mexay péopamuA; A, u A A,
3) naomaas rpaHuA; A, A,

4) 00BEM NHpaMH/IbI

5) ypaBHeHus npaMeixAj A, u A A,

6) ypaBHeHus 1ockocTeilAj A Az u Aj A A,

7) yros Mesxay miockoctaMuA A, A; u AjALA,

8) JUIHHY BBICOTBI MHPAMKJIBI, ONYILIEHHYH) H3 BEPIIHHLIA, Ha ocHOBaHHe A AL A,.
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3ananue 7

Janwr nse sBepumubl A(-3,3); B(5,-1) u rtouka D(4,3) Beicor tpeyronsHuka. CocraBuTh
YPABHEHHS €0 CTOPOH.

Janauue 8

[TocTpouTE OKPYKHOCTE X >+y 2 +6x-4y-3=0

3ananue 9

JlaHbl KOMILIEKCHBIE YHCIa Z,=2+31,

Z,=5-Ti. Haiitu a) z,+2,, 0) 2,-Z2., B)Z1Z>

3ananue 10
Boruncnuts npeaenst GyHKipii

. x3psx41
a) lim ——
r—oo 3xX47

2
. x°-1
ﬁ:l lim e
x——=1X°4+3x+2
. y1+3x-1
B) lim —
r—=0 2—v4—6x

1-cosx

r) lim
}x—ﬂ] 4x2

. 2 Ix
) lim (1+2)

3apanue 11

Haiitu Touku pa3zpbiBa (YHKIHH, €ClIH OHH cylecTBYOT. Caenars 4epTéx.
2% x <2

fix5x+ 2,x > 2
3, x=2

3ananue 12

Haiiti npou3BoHbie JaHHBIX (HYHKIHI
0,7

s x2 1
H}ﬁjgﬁ—a+g+—

.‘1'3
6) y=In(x+2+ x> +4x+5)

B) y=cos>(sin % )

r) arctgy+xy =0
_ (x=3)(2x-)
N y= (x+1)°

3anauue 13
Boruuenuts npubnuxénno, ucnonssys auddepenunan pynxuun 3,0024
3ananue 14

Uccnenosars pyHKUHIO H MOCTPOHTE €€ rpadHk

y=e ™

3apanue 15

Haiitu uncnio, kotopoe, Oy y4H CI0KEHO CO CBOMM KBAIPATOM J1aET HAHMEHBILIYI0 CYMMY.
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Cemectp 2
3ananue 1
i? i%z

[Mokazats, uro Gyakums z = In(e* + e?) yaosneTBOpseT ypaBHEHHIO ﬁ +2-
3apnanue 2

1,02
Boiuncnuts npubnuxénHo arctg o

9%z
— ﬂ
oxdy + + 2y?

3ananue 3
Haiiti sxcrpemym dyukimn z = x2 + xy + y? — 3x — 6y
Jananue 4

Haiiti Hanmenbmee u Haubonbinee 3nauenus Gpykuun z = x° — xy + y* — 4x B 3aMKHYTOl
obnactu, orpaHiueHHOl npsmeiMu X = 0,y = 0,2x +3y - 12 =0

3ananue 5

BeluuciauTe HeonpeaenéHHbIE HHTErPaibl
x e™*
a)fe (1 + 1—3) dx

parclg x

-r 1+x?
B) [ x” sin xdx
dx
) fx2+6x+25

dx
N =

e) [ &

-i-sinx-_l-scusx+5

3ananue 6

Beiuncantes onpeaenéHnblil HHTErpan
a) ff:r,sv'xz -1
0
6)J_, xarctgxdx
Jananue 7

BriunciuTe HecoOCTBEHHEII HHTErpal
+ oo

J’ arctg x
1+ x2

1]

3ananue 8

Haiitu niomazaes GUrypsl, orpaHi4eHHoii ocklo abcuuce u muauavu y = (x — 4)% u
— 2
y=16 —x~.

dx

3ananune 9

PemnTs ypapHeHHE C pasfiesiomuMHICcs nepeMennsiMu y' + 2x%y" + 2xy —2x =0
Jananue 10

Pemmts oHOpoIHOE AudpepeHIHATBLHOE YPABHEHHE (x—=y)dx+xdy =0
3ananue 11

. d 2
Pewmts nuueiinoe audpeperupanbioe ypaBHeHHE d—i - ﬁ = (x+1)*
Jananue 12
Pewnts auddeperumnansHoe ypaBHEHHE, NPEIBAPUTENBHO OHU3KE €ro nopanok y'' = 4x
Jananue 13

Pemmmts quddepentmansioe ypasuenne y"' +y' — 2y = 6x°
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TecToBLIE 3aMaAHHA

-3 1
1 -2 0
1. Jlanbl MaTpHiibl A3x2 = 2 —1l|u Bsz = 3 | a4l Torna marpuna A-B  umeer
0 3
Pa3MEpPHOCTh
BapuaHTLI OTBETOB:
1) 3x2 2)2x2
3)3x 3 4) 2x3

2. Ecin (Iﬂ » Vo )pemeHHe CHCTEMBI JIMHEHHBIX YPABHEHHIH

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

Torna X; — V, pasno...

BapuaHTbl OTBETOB:
1) 1,5 2)4,5
3)45 4)-1,5

3. IlpsamMas NpOXOAMT Yepe3 TOUKH O(U',D) H A(— 7,21) Toraa ee yrnosoit ko uumeHT paseH. ..

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

4. IlonApHble KOOPAHHATEL TOUYKH A(3;—3\/§ ) HMET BH...

BapuanTel 0TBETOB:

3 T
1| 6;= 2)] 6;——
(53] (e-5)
3) (6; E) 4) (35; _E)
6 3
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5. (sibepume sapuanmel cozaacHo mexcmy 3a0amnus)

YKaxHuTe COOTBETCTBHE MEK/lY KPUBLIMH BTOPOIO MOPAJIKA H HX YPaBHEHHEM

2 2
L2 Y -y 2. 3}(2+y:4
1 9
2 2 2 2

.- 42X g 4. 24X

9 16 9 9

BapuanTbl OTBETOB!:

A) smumnc B) runepbona
C) napabona D) okpykHOCTH

6. Moy KOMILIEKCHOTO uHena 3 + 47 page...
BapuaHTbl OTBETOB:

1)7 2)3

3)4 4)5

7. AnrebOpanueckas (opMa KOMILIEKCHOIO YHC/IA, H300PaKEHHOI0 HA PUCYHKE HMEET BHJIL. ..

Y
2 | ___Z
I
0 1I :; BapuaHTbl OTBETOB:
1) z=1+2i 2) z=2+i
3) z=4/3 4) z=1-2i
8 Eomu 21 =271 B =30 20000 e
BapuaHTtsl 0OTBETOB:
3) 10— 7i 4)10+7i
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9. Ha umcioBoii npsmoii gaHa touka X = 6,2 Torpa ee «& — OKPECTHOCTBIO» MOMKET ABIATLCH

HHTEpBAI...

BapuaHTsl OTBETOE:
1) (6,2;6,6) 2) (6,1;6,5)
3) (5.9;6.5) 2 (6,0;6,3)

10. Yeranosute coorBercTBHe Mex1y (HyHKIMAMH H HX NPOU3BOHBIMH

. y=e* 2. y=(nx-1) 3. y=(1-cosx)’
Bapuauts! oTBeTOB:!
A) 3x’e” B) M
X
C) 2-(1—c05x)-sinx D) x’e

E) 2-(I-cosx)

: T
11.3Ha4ueHne MPOH3BOAHOI BTOpOro nopsaka gpyukuun ) = S 2x+4X g rouke x = I paBHo. ..

Bapuantsl oTBETOB!
1)4 2) 1
3)—-4 4)-1

12.MHOx)ecTBO nepBoobdpasHbix (yHkimii f '(x ) =™ umeer BHIL...

BapuaHThI OTBETOR:

2x 1
e +c 2}5e2’+c

3) _%sz +c 4 2e" +c

! 1
13.Ecnn | f(x)dx=3 u If(x)dx = 5, To HHTErpan sz(x)dx paBeH. ..
1 0

=R

BapuaHTb!l OTBETOB:
1)2 2) 16
3)8 4)4
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14.YactHas npou3so/Has g—f byHkuMH Z = 21 + 3xy+ yl B TOUKE M(I,Z) pasHa...
X

BapuanTtsl oTBETOB:!

1)12 2)3
3)4 4) 6
. dy
15.06mwmii nnrerpan uddeperinansHoro ypaBHeHus — = e HUMEeT BHI. ..
v + X
BapuaHTsl 0TBETOB:
1 1 1
1) ——=arctg —+c 2]—=—ln(1+x2)+c
y X y
1 1 2
3) ——=arctg x+c 4 —=M(l+x*)+c
y y
, 3 6
16. Jlano auddepenumansioe ypasHenue V ——y=——. Torja ero pemeHuem spisercs
X X
dhyHKLHS. ..
Bapuantsl OTBETOB!:
) y=x’ 2) y=x"+2
3 4 = 3x
X2

17.HactHomy  pelleHH  JHHEHHOro  HeoaHopoaHoro — audrpepeHUMATBHONO  YPAaBHEHHS

y” - 3}” - lSy =x+10 no BHJIY €r0 IPAaBOil 4acTH COOTBETCTBYET YHKIIHA. ..

BapuaHTEl OTBETOB:
1) y=e"*(4Ax+ B) 2) y=Ax’ + Bx
3) y=dAe”* + Be™ 4) y=Ax+B

18. ns opuentuporanHoro rpada, n300paxeHHOro Ha PUCYHKE
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MOJIHBI TYTh MOMKET HMEThL BHI. ..
BapuanTel oTBETOB:

HL:3—>4 ) L: 0525354

3)L:0>1—>3 HL:0->1-52>53-4

19. {ns ceresoro rpaduka, H300paKeHHOIO HA PUCYHKE

JUTHHA KPUTHYECKOr'o MYTH PABHA. ..
BapuaHTbl OTBETOB:

1)9 2) 31

3) 10 4) 12

20.CobbitHe A MOM¥ET HACTYNHTD JIHIIb MIPH YCIOBHH MOSBISHHA OJJHOTO H3 JIBYX HECOBMECTHBIX

1
—H
3

cOObITHI B] u B > , 00Pa3yIOLIMX NOHYIO rpyniy coObiTHil. M3BecTHBI BepoaTHOCTL P (31)

1 1
ycnosiste sepostioctn  P(A/B,)= 2 P(A/B, ) =1 Torza BEpOATHOCTH P(A) pasHa...

BapuaHThs! OTBETOB:

3 1
)= 2) —
)% '3

2 1
3) = 4y —
'3 '3

21.B nepgoii ypue 4 uephbix H 6 Oenbix wapos. Bo Bropoii ypue 3 Oenbix u 7 uepHsbix wapos. U3

HAy/Aa4y B3ATOH YPHBI BRIHYIH 0uH map. Torga BeposTHOCTE TOrO, YTO ITOT LIAP OKAKETCH DellbiM

paBHa...
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BapuanTtel OTBETOB:

1)0,15 2) 0,45

3)04 4) 0,9

22 lan 3aKOH pacipe/ie/ieHHs BEPOATHOCTeH AHCKPETHOM ciiyyaiiHoil BenHuHHBl X:
X 1 2 3 4

P 0,2 0,3 0,4 a

Torna snauenue {0 pasHo...

Bapuanrsl 0TBETOB:
1)-0,7 2)0,2
3)0,7 4) 0,1

23.HenpepsiBHas ciydaiiHas BenwuuHa X 3aJaHa IUIOTHOCTBI) PACHpEIeCHHs BEPOATHOCTEH

1 _-9F
f (x): ¢ ' | Torza maremariueckoe OKHIAHHE JTOH HOPMAIBHO PACIIPENEICHHOI
827

Cly4aiiHOH BEJIHUMHEBI PABHO. ..

BapuaHTsl 0TBETOB:
1) 64 2)9
3)8 4) 128

24 Toueuynas OLEHKA MATEMATHYECKOI0 OMWIAHHS HOPMANLHOIO pacnpegenenus pasHa 12. Toraa

€0 HHTEPBAJIbHAA OLIEHKA MOMKET UMETh BHIL. ..

BapHaHTLI OTBETOB:
D (114;12) 2 (12:12,6)
3) (11,4;12,6) 4y (11,4;11,5)
25 Buiopousoe ypasHenne mapHoi perpeccun mmeer Bux V=9—3X. Toraa wGopouHsii

k03 HLHeHT KOppensILHH MOKET ObITh PaBEH. ..
BapuaHTbl OTBETOB:

1)-5 2)5

3)04 4)-04
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Kaw4H K TeCTOBBIM 3aJaHHAM IJIH KOHTPOJIH 0CTATOYMHBLIX IHAHMI

Temarnueckas cTpykTypa

NAE ,JH,JRI{'I'HI-‘II:::;:S; ‘;i::im Iroc A Oreer

1 Jluneiinas anredpa L ]
2. 3
3. 4

2 AHanHUTHYECKAs reOMETpPHS 4. 2
5. 1-A,2-C,3-B.4-]1
6. 4

3 KominekcHsle ynucia 1. 1
8. 2
9. 3
10. 1-A,2-B3-C
11. 3

4 MareMmaTHuecKHil aHaW3
12. 2
13. 2
14. 1
15. 3

5 Juddepenunansubie ypaBHeHHs 16. 2
17. 4

6 JHuckpernas maremaruka 18. -
19. 4
20. 2

. 21. 2

7 Teopus BeposTHOCTEH 7 2
23. 2

3 MareMaTHuecKas CTATHCTHKA as ]
25. 4
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Bonpocs: k 3auéry (1 cemectp )
1. Marpuust. Bua matpuu, OcHOBHBIE Onepaiy HaJi MATPHLIAMH, X CBOHCTBA.
2. OnpeaenuTelld BTOPOro H TPeThero nopaaxkos. Mx ceoiictea.
3. Munopel, anrebpanueckue pononHeHus. Teopema 0 pasIoKeHHUH ONPEIEIUTENS [0 CTPOKE
(cTonduy).
4. Obparnas marpuua. HeoOxoagumoe u jJ0cTatouHoe YC/IOBHE CYLIECTBOBaHHMA o0OpaTHOI
MATPHLIBL.
5. Paur matpuubl. bazucHsiii MuHOp. DiieMeHTapHbIe Tpeodpa3oBaHus MATPHIIL.
6. CucTeMbl JIHHENHBIX YPABHEHHH: COBMECTHMOCTD, ONIPE/IE/IEHHOCTD H T.A.
7. [paeuno Kpamepa.
8. MarpuuHas 3anHCch CHCTEMBI JIMHEHHBIX YPABHEHHIT M MATPHUHOE PELLEHHE.
9. Teopema Kponekepa-Kanemnmu.
10. Bextopsl H OCHOBHBIE NOHATHS: KOJUIMHEAPHOCThb, PABEHCTBO BEKTOPOB, [UIMHA BEKTOPA,
KOMIUIAHAPHOCTS.
11. Jluneiinbie onepauyy Hajl BEKTOPAMH H HX CBOHCTBA.
12. lexkaproesl cucTembl koopauHar. JleneHue oTpe3ka B [JaHHOM OTHOLUEHHH, YCIOBHE
KOJLIHHEAPHOCTH BEKTOPOB.

13. INonsarue ©Gazuca HA NPAMOMH, IUIOCKOCTH M B NpocTpaHcTBe. BeluMcieHHe KOOpAMHAT
BEKTOPA.

14. CkansapHoe NpOH3BEICHHE BEKTOPOB, €I0 CBOHCTBA.

15. TeopeMma 0 BBIPAKEHHH CKAJMPHOr0 MPON3BE/IEHHA Yepe3 KOOPAHHATEI BEKTOPOB.

16. BektopHoe npou3BejeHHE BEKTOPOB, €ro cpoiictea. Teopema O BBIPAKEHHH BEKTOPHOIO
NPOH3BEICHHSA YEPE3 KOOPAHHATEI BEKTOPOB.

17. CmelianHoe NpOM3BEAEHHE BEKTOPOB, €ro cBoiicTBa. TeopeMa 0O BbIPaKEHHH CMELIAHHOIO
NPON3BE/IEHHS YePe3 KOOPAHHATEI BEKTOPOB.

18. [Tousrre 00 ypaBHeHHH THHHU. Y PaBHEHHE OKPYHKHOCTH.

19. Obiuee ypagHeHue npsamoii. KaHoHHYECKOe U NapaMETPHUYECKOE YPABHEHHE NPAMOIL.

20. YpaBHeHHe NPAMOI, NPOXOAALIEH Yepe3 ABe TOUKH. Y paBHEHHE NPAMOii B OTPe3Kax.

21. YpaBHenue npamoii ¢ ycnoBHbeIM kodduiinentom. PaccrosHue OT TOYKH 10 NPAMOii.

23. Ucenenosanue o011ero ypagHeHHs NPAMOM.

24, B3auMHOE pacloNOKEHHE MPAMBIX. Yol MeKAy NpAMbIMH. YCIOBHE NAPa/UIEIbHOCTH H
NEPIEHHKYISPHOCTH NPAMbIX.

25. KpuBsie BTOpOro nopsjka: 3jutmne, runepbona, napadona. BelBo KAHOHHYECKOIO YpaBHEHHA
JUIs KPHBBIX BTOPOIO NOPAAKA.

26. Obuee ypaBHEHHE IUIOCKOCTH. YPAaBHEHHE IUIOCKOCTH B OTPE3KaX. YPaBHEHHE IJIOCKOCTH,
NPOXOAALIEH Yepes TPH TOUYKH.

27. PaznuuHble ypaBHeHHUs NPIMOii B IPOCTPAHCTEE.

28. Ucenenopanue oduiero ypasHeHus uiockocTH. B3aumHoe pacnonoxkenue niockocreii: yron
MEH1Y IJIOCKOCTAMH, YCI0BHE MApaUIeIbHOCTH H NEPIeH/IHKYISPHOCTH.

29. PasnuuHbie BU/Ibl YPABHEHHH NPAMOIl B IPOCTPAHCTBE.

30. B3auMHOE pacnonokeHHe ABYX MPAMbIX B IPOCTPaHCTBE. Yro/l MEk1y NPAMBIMH, YCIOBHE
NapauIeIbHOCTH U NEPHEHIUKYIAPHOCTH.

31. [Mousite uncnoBoi nocneaosatensHocTy. [Ipeen uncnoBoi NoCNHeI0BATENBHOCTH.

32. CpoiicTBa CXOAALIMXCH M1OCIEA0BATENLHOCTEN.

33. beckoHeuHo Manble W OeckoHeuHO OONBLIME MOCHENOBATENBHOCTH, CBA3b MEMAY HHMH.
OcHOBHBIE CBOICTBA DECKOHEUHO MAJIBIX MOC/IEA0BATEILHOCTEN.

34. ApudmerndecKre onepalHi Hajl CXOISIMMHCS [TOCIeI0BATEILHOCTIMH.
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35. MoHoToHHBIE nOCHEIeBaTENbHOCTH. TeopeMa 0 CYLIEeCTBOBAHMH Mpedeia MOHOTOHHOI
MOC/IEA0BATENbHOCTH. Yueno e.

36. llonstue dyuxkuun oaHoi nepemenHoi. Cnocobel 3ananus Gyuxumii. Knaccuduraums
¢Gyukunii. OcHOBHbIE eMeHTapHbIe (DYHKLMH B HX TpaduK.

37. llpepen ¢pyuxuun B Touke. ['eoMeTpHuecKuil CMBICI npe/aena.

38. OnHocroponuue npenenst. [penen ¢yHkiHy HA OECKOHEUHOCTH.

39. beckoneuno mansie ¥ GeckoHeuno Gonblne GyHKIHH.

40. OcHOBHBIE TEOPEMBI O MPEeIax: eIHHCTBEHHOCTE npeeia, apugMeTHUecKHe onepalii Hajl
byHKUHAMEI, HMEIOLMMH TIPEJel | T. 1.

41. 3ameuaTe/bHbIC NPE/Iesibl H HX CJIEICTBHS.

42. Onpenenenue HenpepsiBHOCTH (yHKUHK. CBolicTBa QyHKUMIL, HENPEPLIBHLIX B TOYKE.

43. HenpepbIBHOCTE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKLUMI (MHOrOWIeHa, APOOHO-PALIHOHAILHOM,
TPUTOHOMETPHUYECKHX ).

44, Onpenenenue U KnaccH(PUKAIHSA TOYESK Pa3phIBAa.

45. CroiicTBa (pyHKLHI, HENPEPLIBHLIX HA OTPE3KE.

46. 3ajaun, OPUBOALIHE K MIOHATHIO IPOHU3BO/IHOH (0 CKOPOCTH H KaCATE/ILHOI).

47. OnpeaeneHue NPOH3IBO/IHOMN, €€ reoMeTpHYECKHi, PU3HYECKHIT U YKOHOMHUYECKHI CMBICIL.

48. TIpou3BO/IHBIE HEKOTOPKIX dMeMeHTapHbIX GyHKIMil (x%, sinx, cosx, tgx).

49. OcHoeHbie npasuna auddepenuuposanus.

50. Cesi3b ME#/1Y CYLIECTBOBAHHEM [IPOH3BO/IHOIN H HENPEPBLIBHOCTEIO (DYHKLHMH B TOUKE.

51. [pousBoiHas cino#HOH HYHKIHH.

52. lMpoussonnas obparuoit Gpynkuuu. [poussoausie GyHkimii y = arcsinx, y =
arccosx, y = arctgx.

53. Hesgnas ¢yHKUMA H €€ NPOH3BO/HAS.

54. [Ipou3Bo/iHAsA NapaMeTPUUECKHX 3a/1aHHBIX QYHKUMI.

55. Onpenenenne auddepenumnpyemoctd  (GyHkuuH B jgaHHoi  Touke. Kpurepwii
audrpeperHHpyeMOCTH (PYHKIMH B TOUKE,

56. quddepenunan ¢pyukuun, ero reomerpudeckuii cmbicn. [Tpumenenne nudeperumnana s
NPUONHKEHHBIX BRIYHCIICHHI.

57. Ilpou3BojaHble BBICHIMX MNOPAAKOB. BTopas npou3BojHas napaMeTpHYecKH 3aJaHHON
(hyHKLHH.

58. Teopemsr depma u Pomns. Mx reomerpiueckuii cMeIciL.

59. Teopemst Jlarpanxa n Kowm. Ux reoMerpHueckuii cMbic.

60. ITpasuno Jlonurans. Packpeitue Heonpeaenennocteii suna 0-o00, 0% 19, 0

61. Hccnenopanue ¢ynkuunii ¢ nomouibio npoussogHoii. Heobxoaumoe H 10CTATOMHOE YCIOBHE
BO3pacTaHus H yOsiBaHus. KpuTnueckue TOUKH.

62. Dkcrpemymsl dyukuun. HeoOxoaumoe 1 10CTATOYHOE YC/IOBHA IKCTPEMyMa.

63. Uccnenopanue (hyHKIMH HA BBINYKIOCTh M BOIHYTOCTL. ToukH nepernda.

64. Acumnrote! rpaduka. Mecnenosanue u nocrpoeHue rpadHkos hyHKUHIAL
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Bonpocs! k 3x3ameny (2 cemectp )
1. HeonpeeneHHslii HHTErpan U €ro OCHOBHBIE CBOMCTBA.
2. OcHOBHBIE METO/1bI HHTEIPHPOBAHMSA: 3aMEHA EPEMEHHOH H HHTEIPHPOBAHHE 110 YACTAM.
3. Unrerpuposanue pauMoHanbHbIX GyHKIHIL.
4. UHTerpHpoBaHHE HEKOTOPLIX HPPALIMOHAIBHBIX H TPHIOHOMETPHYECKHUX (DYHKLMIL.
5. 3ajaum, npUBOAAlIME K MOHATHIO onpeieieHHoro uurerpana. Heobxoaumoe yciosue
CYLECTBOBAHMS OIPEICICHHOIO HHTErpaa.,
6. OcHoBHbIe cBolicTBa onpeneneHHoro uurerpana. Mopmyna Hetotona-Jleiibuuua.
7. leomeTpuueckne NPHIOKEHUS ONPeIeleHHOro HHTerpana: a) ninowais miockoi ¢Gurypsl; 0)
JUIHHA MI0CKOH KPHBOH.
8. [TpubnmxeHHblE METO/1bI BRIYHCIICHHS ONPEIEICHHOI0 HHTErpaa.
9. HecobcTBEHHEBIE HHTEIPAJIBI IEPBOIO U BTOPOIO poja.
10. Tlonstue ¢yHkunn aByx nepemeHHeix. OOnacTe onpeneneHHs W FEOMETPHUECKOE
H300paKeHHE HEKOTOPBIX (PYHKIHIT ABYX NEPEMEHHBIX.

11. YacTHble npUpanieHus 1 YacTHbIE NPOU3BO/AHbIE ()YHKLHH IBYX NEPEMEHHBIX.

12. [Monnoe npupamenne ¢yuxkuun asyx nepemenHbiX. Juddepenunan (yHkumun aBYX
nepeMeHHbIX.

13. HacTHBIe NPOH3BO/IHEIE BRICUIMX [IOPSAAKOB (YHKIHH JIBYX [IEPEMEHHBIX.

14. DkcrpemyMbl PYHKIHH ABYX NEPEMEHHBIX.

15. KacarenbHas JI0OCKOCTh H HOPMallb K [IOBEPXHOCTH.

16. MeToa HaMMEHBIIHX KBA/IPATOB.

17. uddepenunansubie ypasHeHus nepsoro nopsaka. OOuiee w uyactHoe pelnenue. 3anaua
Koum 1 ee reoMeTpH4eCKHH CMBICII.

18. Jdupdepenunanbubie ypaBHeHHS MEPBOro MNOPSAAKA C Pa3fAEIEHHBIMH M Pa3iestomMMHCs
nepeMeHHbIMH; OJIHOPO/IHbIE U HHelHble 1uddepeHLHaNbHbIE YPABHEHUS NEPBOro NOPAIKA.

19. Mudppepernunanbieie ypaBHeHHA BoiCMX nopsaakos. Odwee pewenune. HauanbHele ycaoBus.
20. Juddeperupanbbie ypaBHEHHS BRICIIUX MOPSAKOB, A0MYCKAKIIME NOHHIKEHHE MOPS/IKA.

21. Jluneitnsie audypepeHupaibHbBIE  YPABHEHHs  BBICHIMX — [OPAJAKOB, OJHOPOJHBIE M
HEOHOPOIHBIE.
22. Jluneiinbie onHopoAHbIe AH(QepeHlHaANbHbIE YPABHEHHS BTOPOTO MOPS/IKA ¢ NOCTOSHHLIMH
ko3 puumenTamMu. XapakTepUCTHUECKOE YPABHEHHE.
23. Crpykrypa ofliero pelieHus JIHHEHOro HEeOJHOPOJHOr0 YPABHEHHMS C NOCTOSHHLIMH
ko3 puunenHTamu.
24. Tlonstue uncnosoro psjaa. Cxoasupecs W pacxojsuivecs uucioBble psasl. Heobxoaumoe
YCJIOBHE CXOJMMOCTH PAJIa.

Bonpocs! k 3x3ameny (3 cemectp )
1. Tlpu3HaKM CXOJMMOCTH PHAOB C MNONOKHTEILHBIMH WIEHAMM: NPHU3IHAKH CPABHEHHS,
Janambepa, Kown, nHTerpansHsiii.
2. 3nakouepenyroumecs paasl. Teopema Jleiidnuia u cliecTBHE U3 Hee.
3. Crenennsle paasl. MaTepsan u paguyc cxoaumocts. Teopema Abens.
4. Paznoxenune ocHBOHBIX GyHKUMIL B cTeneHHOI paj.
5. [NousTHe cOOBITHS, BH/LI COOBITHI.
6. Knaccuueckoe onpejie/ieHHe BEpOATHOCTE CODBITHS, €r0 CBOHCTBA.
7. OcHoBHBIE (hOPMYIIbI KOMDHHATOPHKH.
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8. Aunrebpa codeituii. Teopemsl crioikeHHs BEPOATHOCTEN, CIEICTBHA HX HHX.

9. Hesagucumele cobeiTus. Teopembl yMHOKEHHS BEPOATHOCTEH, CEACTBHA HX HHX.

10.  dopmyna nonxoii BepostHocTH. Qopmyna baiieca.

11. He3zaBucHMEIe NOBTOPHBIE HeNbITaHHS. PopMyna bepuynnu.

12.  JlokansHas u unTerpansHas teopemsl Jlamnaca. Teopema [lyaccona.

13. Buasl  cnyudaiiHelXx  BenMuMH. 3aKOH PAcHOpelelieHHs BEPOATHOCTEH AMCKPETHOI
cnyq4aiHOH BelIHUMHBL. MHOrOyrojisHHK pacipe/ie/leHHs.

14. YucnoBble XapakTEPHCTHKH JHCKPETHBIX CIIYUYAHHBIX BEJIMYHH H HX CBOHCTEA.

15. HauaneHele U LHEHTPalbHbIE TEOPETHYECKHE MOMEHTEI.

16.  dyuxkuus pacnpenencHus BeposTHocTeil u ee  cBoiicrBa.  I'padux  QyHkumm
pacnpeeneHus.

17. [InoTHOCTE pacnpefeneHus BEpPOATHOCTEH HENpephIBHOH Ccly4yaiiHON BENHWYHUHBEI H ee
CBOMCTBA.

18. YucnoBsle XapakKTEPUCTHKH HEMTPEPEIBHBIX CIIYYAaHHBIX BEIHYHH U HX CBOHCTEA.

19.  Buasl quckpeTHbIX pacnpeiesieHnii: OHHOMHAIBHBIE H .

20.  Buasl HenpepbIBHBIX pacnpe/IeieHuii: PABHOMEPHOE H M0KA3aTeNbHOE.

21. HopmansHoe pacnpenenesdue. Kpusas Taycca. BrnusHue napaMeTrpoB HOPMaIbHOIO
pacnpeneneHusn Ha (opMyi1y HOpMaJibHOH KPHBO.

22. BrruMcneHue BEpOATHOCTH 3a1aHHOIO oTKI0HeHHA. [IpaBuia Tpex curm.

23,  Teopema Jlanyuora. LlenTpansHas 1 npeie/ibHas TEOPEMEIL.

24, OueHkKa OTKJIOHEHHA TEOPETHUECKOI0 PACHPEIE/ICHHA OT HOPMAIBHOTO. ACHMMETPHA H
IKCLECC.

25.  dyHkuus ABYX caydaiiHeiX BennunH. Pacnpeaenesue cyMMsl JABYX ClydailHbIX BETHUHH.

26. IlonsaTHe O CHCTEME HECKOJBKHX CIY4YaiiHBIX BeIMYMH. 3aKOHBI PACHpEIE/ICHHA
BEPOATHOCTEH JUCKPETHOH ABYMEPHOH Cly4ailHOH BEIHYHHEL.

27.  (DyHKUMSA pacnpelesIeHHs ABYMEPHOH ciTyuaiiHO# BeIMYMHLL U ee CBOJICTRA.

28. BepoaTtHocTs nonajaHua Cy4aiiHoi TOUYKH B IPAMOYTOJIBHUK.

29, [INOTHOCTE COBMECTHOrO paclpelleeHHs BEPOATHOCTEH HENPEPLIBHOH ABYMEPHOH
Cly4aiiHOM BEIMYMHBI H €€ CBOHCTBA.

30. YCI0BHBIE 3aKOHBlI pacHpeie/eHHs COCTABIAIOLUIMX CHCTEMbl JHCKPETHBIX CIIY4aiHBIX
BEJIHYMH.

31 3aBHCHMBIE M HE3aBHCHMbIE CiydaiiHble BenHuuHbl. KOppensuHOHHEI MOMEHT.

KoppenuposaHHOCTE M 3aBHCHMOCTE CIIY4aHHBIX BETHYHH.
32.  Jluueiinas perpeccus.
33.  3apaum maremaruueckoil cratucTHkK. ['eHepanbHas U BEIDOPOUYHAS COBOKYITHOCTH.

34.  Tlosropuas u becrniosropHas BeIOOPKH. Peaﬁegemamsuan BLIEI-DPKH. Crioco6st orbopa.

35.  Crardcruyeckue pacnpeaencHus sbibopku. DMnuprueckas GyHKUHs pacnpeie/iCHUs.

36.  IlonMrod U rucTorpaMma.

37.  Crarucruueckue OLEHKH napamerpos pacnpeznenenus. Hecmemennnie, 3¢ dexrususie u
COCTOATE/NbHbBIE OLIEHKH.

38. T'enepanbHas u BEIDOPOUHAS CPE/IHHE.

39. T'enepanbHas u Bbibopounas jgucnepcuu.  OueHka reHepanbHOH JHUCHEPCHH 110
MCIIPaB/IeHHOH BIOOPOYHOIA.

40. TI'pynnosas, BHYTPUIPYIIOBas, Mexrpymnmnosas H o0wme aucnepcun. ChnoxkeHue
JHCHEPCHIA.

41. HureppanbHbie oleHKH. JlOBEpHTENbHAA BEPOATHOCTEL H IOBEPHTEILHBIH HHTEPBAL.
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42, JloBepurenbHble MHTEPBANLL I8 OLEHKHM MATEMATHUYECKOID OMKHIAAHWUS HOPMAILHOIO
pacrpenenesHus [pyu HIBECTHOM G.

43. Mertoa MOMEHTOB /1151 TOUEYHOH OLIEHKH [1apaMETPOB pacnpeie/ieHHs.

44, Meroa HanbonbLero npasaonoa00Hs.

45. XapakTepHUCTHKH BAPHALIMOHHOIO psaja.

46. HauaneHele H LEHTPAIbHBIE IMIHPHYECKHE MOMEHTBL.
47. Meroa npousseaenuii s BeluucieHus BbIOOPOUHOi cpeiHeit 1 AucnepeHn.
48.  DOYHKUHOHAILHAN, CTATHCTHYECKAS U KOPPEISLHOHHAS 3aBUCHMOCTH.

49.  Boibopounsle ypasHeHus perpeccud. OTbiCKaHHe napamMerpos BbIOOPOYHOIO ypaBHEHHS
NPAMOil TMHIH CPeIHEKBAPATHYHOI perpeccui METO/10M HAHMMEHBIIHX KBAIPATOB.
50.  Buibopounblii Ko3dhHUHEHT KOPPEISLIHH.

51. CrarucTHueckasn runoresa. Buasl runores.

52. Owmwmbxu nepBoro ¥ BTOPoro poja.

53.  CrarvcTHYecKHil KPHTEPHIl IPOBEPKH HYJIEBOH rHIOTE3bI.

54. Kpurunueckas obnacts npuHaTHA rUnore3sl. KpuTHYeCcKHe TOUKH.

35. OrTBICKAHHE NPABOCTOPOHHEI, IEBOCTOPOHHEI H JABYCTOPOHHEH KPHTHYECKOH 0bacTy.
56. [IpoBepka runoTessl 0 HOPMAIIBHOM PAcHpele/leHHH TI'€HEPAlbHOH COBOKYINHOCTH.

Kpurepuii cornacua [lupcona.

7.4. MeToamnyeckue MaTtepuanbl, onpepensiowme npoueanypbl oueHMBaHUA 3HAHUMN,
YMEHUMN U HABbIKOB, U ONbiTa AEATEJIbHOCTU, XapaKTepu3yoLwux 3tanbl (GOpMUpPOBaHUA
KOMNeTeHUunn

TpebdoBanus K KOHTPO/ILHOI padoTe.

Konrponsuas pabora npeacrasnser codoli oJMH M3 BHJIOB CAMOCTOATENBHOH paboThl
obyuaromuxca. [lo ¢yt — 3T0 H3/10KEHHE OTBETOB HA ONPEAC/ICHHBIE TEOPETHUECKHE BOIPOCHL 110
yueOHOH AMCUHIUIMHE, @ TaKkKe PEelleHHe NPakTHYeCKHX 3agad. KoHTpoibHble NpoBOAATCA A1 TOrO,
yToObl Pa3BHTHL y 0DyualOMMXCA cnocOOHOCTH K aHANM3Y HayuHOH M yueOHOIl nureparypbl, yMmMeHHe
00001AaTL, CHCTEMATH3HPOBATE H OLEHHBATL NPAKTHYECKUHA M HAYYHBIH MaTEPHAI, YKPEIUIATL HABLIKH
OBJIA/ICHHA NIOHATHAMH OMPEAEICHHON HAYKH H T. J1.

[Ips oueHKe KOHTPONBHON MPeNoAaBaTelb PYKOBOACTBYETCA CICAYIOIHMH KPHTEPHAMH:

- pabota ObUIA BBINOIHEHA ABTOPOM CAMOCTOATENBHO,

- obyuarommiics nojgo0dpan A0CTATOYHBIH CHMCOK JIMTEPaTYphl, KOTOPBIH HeoOXxoaum s
OCMBIC/IEHHA TEMbI KOHTPOJIBHOH;

- @BTOP CYM@I COCTaBWTb JIOFHYECKH ODOCHOBAHHBIH IUIaH, KOTOPbIH COOTBETCTBYET
HOCTABICHHEBIM 33/1a4aM U C(POPMYITHPOBAHHOMN LieIH;

- 00yuarouHiics NPOAHAIM3HPOBA MATEPHAI,

- KOHTpoibHas  pabora orBeuaer BceM  TpeDOBAHMAM  YETKOCTH  H3JIOKEHMA M
apryMeHTHPOBAHHOCTH, 00BEKTHBHOCTH H JIOTHYHOCTH, IPAMOTHOCTH H KOPPEKTHOCTH;

- obyuarouuiics cymen 000CHOBATL CBOK TOUKY 3PEHMHS;

- KOHTpOJbHas pabora o)opMIIeHA B COOTBETCTBHH ¢ TPeDOBAHHAMM;

- 4BTOP 3aLMTHII KOHTPOJIHYHK H YCIEIIHO OTBETHII HA BCE BOIMPOCHI MPEIO/1aBaTels.

Konrponenas pabGora, BeinonHeHHas HeDpexHO, He 1o cBoeMmy BapuaHty, 6e3 colmwojeHus
[paBul, [peabABAsSEMbIX K ee 0o(OpMICHHIO, Bo3Bpawaercs 0e3 HNPOBEPKH € YKA3aHHEM NPHYHH,
KOTOpBIe JI0BOAATCA 10 o0yuaromerocs. B 31om cinyuae KoHTpoibHas paboTa BEIIOIHAETCA NOBTOPHO.

BapuaHT KOHTpPOIbHOH paboThl BbIAAETCA B COOTBETCTBHH C MOPAIKOBBIM HOMEPOM B CIIHCKE

MAruCcTpPaHTOB.
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KpuTepHH OL¢HKH 3HAHHI NPH HANTHCAHHMK KOHTPOJILHOI padoThI

Ormerka  «OTIHYHO»  BBICTABiseTCS  ODyudarolleMmycs,  [OKA3aBIIEMY  BCECTOPOHHHE,
CHCTEMATH3HPOBAHHBIE, INIyOOKHE 3HAHWA BONPOCOB KOHTPOIBHOH paboTel H YMEHHE YBEpPEeHHO
NPHMEHSTh HX HA MPAKTHKE MPH PELIEHHH KOHKPETHBIX 3a71a4, cBO0O/HOE M NpaBHiIbHOE 000CHOBaHHE
MPHHATBIX PELLEHHI.

OrMmeTka «XOpoLIoy BhICTABNAETCH 00yYarOLIeMyCs, €C/IH OH TBEP/I0 3HAET MAaTepPHal, IPaMOTHO
H M0 CYIECTBY HM3NAraeT €ro, yMecT NPHMEHATE IOJYYEHHBIE 3HAHMA Ha MNPAKTHKE, HO JOINYCKAET B
OTBETE HMIH B PEIICHHH 3a]a4 HEKOTOPbIE HETOYHOCTH, KOTOPBRIC MOMKET YCTPAHHTE C I[IOMOLIBHY
JOMOIHHTEIBHBIX BCIl'lpCICCIB l'[pf:]'lﬁ,[[aBﬂTB.l'[H.

OrMmeTKa «yI0BJIETBOPHTENLHOY» BLICTABIIETCH 00yUarolLeMycs, noKasaslemy (QpparMeHTapH.lii,
pa3spo3HEHHbI XapakTep 3HAHMI, HEAOCTATOYHO NpaBHibHbIE (OPMYINHPOBKH 0a30BBIX MOHATHIA,
HapyLIEHHS JIOTHYECKOH MOCNEN0BATENBHOCTH B W3/I0KEHHH MPOrPaMMHOI0 MarepHana, HO NPH 3TOM OH
BIIAAEET OCHOBHBIMH MNOHATHAMH BbIHOCHMBIX Hd KOHTPOJIBHYH) paﬁory TEM, HEOﬁXG,-ZlHMb]MH JLIIH
naneHeimero oOy4eHHs M MOMKET [PHUMEHATh [OJYUYEHHbIE 3HAHMA N0 00pasily B CTaHAAPTHOI
CHTYaLHH.

OrMeTKa «HEeYy10BIETBOPHTENLHOY BhICTABIsAETCH 00yualouemMycs, KOTOpblil He 3HaeT Donblueii
YACTH OCHOBHOIO COJIEP/KAHWA BBIHOCHMBIX Ha KOHTPONBHYH) padOTy BONPOCOB TE€M JHCLMILUIHHBI,
nonyckaer rpyoele omMOKH B (OPMYJIMPOBKAX OCHOBHBIX MOHATHI M HE YMEET MCIOJIbL30BAThH
HOJYYEHHBIE 3HAHHA.

TpEﬁﬂBRHHH K BBIMOJHEHHK) TECTOBOIO 3aJaHHA

TecrHpoBaHHe SHBIAETCA OJHMM H3 OCHOBHBIX CpeACTB (DOPMAaIBHOIO KOHTPO/S KauyecTea
o0yueHMs. 3TO MeToJ, OCHOBAaHHbII HA CTAHIAPTH3MPOBAHHLIX 3a/aHMAX, KOTOpbIE HO3BOJAIOT
H3MEPUTH NCHXOPHUZHONIOTHYECKHE M IHYHOCTHBIC XaPAKTEPUCTHKH, A TAKKE 3HAHHA, YMEHUSA H HABBIKH
HUCHBITYEMOIO.

OCHOBHBIE NPHHLHIIBI TECTHPOBAHUS, CIIELYIOLIHE:

— CBA3b C LenAMH OOy4YEHHs - LIENH TECTHPOBAHHS JOJIKHBI OTBEYATh KPHUTEPHAM COLIHAILHOI
[OJIE3HOCTH H 3HAYUMOCTH, HAYYHOH KOPPEKTHOCTH H ODLIECTBEHHOH NOUIEPHKKH;

— 00BEKTHBHOCTD - HCIO/Ib30BAHHE B [1€1arOrHYeCKUX H3MEPEHHSX 3TOr0 MPHHLMIA [IPH3BAHO
HE JIONYCTUTh CyOBeKTHBH3MA M MPEIB3ATOCTH B MPOLIECCE 3THX H3MEPEHMIl;

— CHPAaBe/UIHBOCTE M IJACHOCTh - OJMHAKOBO [J00pOKeNaTe/lbHOE OTHOUIEHHE KO BCEM
00y4alOMIMMCS, OTKPBITOCTh BCEX I3TANOB [POLIECca H3MEPEHHil, CBOEBPEMEHHOCTh O3HAKOMIICHHS
00yYAKLHXCH ¢ PE3YIbTATAMU M3MEPEHHUIL;

— CHCTEMATHYHOCTH — CHCTEMATHYHOCTb TECTHPOBAHHII M CAMOIIPOBEPOK KaMI0r0 yueOHOro
MOAYJIA, pasjena M KakI0H TeMbl; BasKHbIM ACIEKTOM JAHHOINO MNPHHIMNA sBAseTca TpeboBaHHe
penpe3eHTaTHBHOIO IPEJICTABIEHHA COAEPKAHHs YueOHOro Kypca B COJIepiKaHHH TECTA;

- F'YMaHHOCTb W 3THYHOCTb - TECTOBBIE 3a/laHKUs H NPOLIEAYPa TECTHPOBAHHA JIONKHBI HCKIIHOYATh
HaHeCEeHHe Kakoro-iudo Bpeaa 0o0ydalouiMMcH, He JONYCKATh YIUEMJICHHMS MX [0 HALMOHAIBHOMY,
ITHHYECKOMY, MATEPHAIILHOMY, PACOBOMY, TEPPHTOPHAIILHOMY, KYJILTYPHOMY H APYTHM [IPH3HAKAM;

BaskHelnM SBASETCS NPHHIKIL, B COOTBETCTBHH C KOTOPBIM TECThl JONHHBI OBITh MOCTPOCHBI
no Meroauke, obecneunBarouleil BeinonHeHue TpedoBaHMil cooTBeTCTBYIOWErO (heaepanbHOIO
roCcyJapCTBEHHOr0 06pa30BaTE/IbHOIO CTAHIAPTA.

B TecTOBBIX 3a1aHHAX HCIIOML3YKOTCA YEThIPE THIIA BOIPOCOB!

— 3akpeitas Qopma - seasercs Haubolee PACHPOCTPAHEHHONH M NPENAraeT HECKONBLKO
A/lbTEPHATHBHBIX OTBETOB HA MOCTABICHHBINH Bonpoc. Hanpumep, obyuarwmemycs 3amaercs BOIpOC,
TpeDyIoLHil aNbTePHATHBHOIO OTBETA «1a» MIH «HET», (SABIACTCA» WIIH «HE SBIACTCA», «OTHOCHTCA»
WIH «He OTHOCHTCH» M T.n. TecToBoe 3ajaHue, coJEpiKalliee BONPOC B 3aKpeITOH (opMe, BKIKOYAET B
ceOf OJMH MM HECKOIBKO IPAaBHIbHBIX OTBETOB M HHOI/A HA3bIBAETCH BbIOOPOYHBIM 3a/laHHEM.
3axpeitas (GopMa BONPOCOB HCHONL3YETCS TAKKE B TeCTax-3ajadyax ¢ BblDOpouHbIMH OTBeramu. B
TECTOBOM 3a/IlaHHH B 3TOM cilyyae c()OPMYJIHPOBAHBI YCIOBHE 3a1aud M BCE HEOOXOAMMBIE HCXOJ/IHbIE
JlaHHBIC, 4 B OTBETAX NPEJCTABIEHLI HECKOILKO BAPHAHTOB PE3yJLTATA PEIUICHHS B YHCIOBOM MM
OyxsenHoM BHae. OOyuarouuiics 1OMKEH PELINTh 3a4ady M I0Ka3aTh, KAKOH W3 NpeicTaBlIEHHBIX
OTBETOB OH MOITYYHIIL.
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— otkpbiTas (opma - BONpoOC B OTKPeITOl (hopme npeacrasnsier coboil yTBep#/IeHHE, KOTOpOE
HeobxoaumMo AononHuTh. JlaHHas dopma MoxeT ObITh NPEJICTABIEHA B TECTOBOM 3a/IaHHH, HANIPUMED, B
BHJIE CIOBeCHOro Tekcra, (opmynsl (ypaBHeHus), rpaduka, B KOTOPBIX INPONYILEHb! CYLIECTBEHHBIE
COCTABJISIOIME - YACTH CJ10BA WM OYKBBI, YCIOBHbIE 0D03HAYEHHS, TMHUH WIIH H300paKeHHs JIEMEHTOB
cxemel M rpapuka. OOyuarouuics JOKEH 10 NAMATH BCTABUTH COOTBETCTBYIOLIME IEMEHTHl B
YKA3aHHBIE MECTA («IIPOMYCKU»).

— YCTAHOBIIEHME COOTBETCTBUS - B JIAHHOM cllydae 0OydaloleMmycs NpeilararoT JBa CIHCKa,
MEX1Y IEMEHTAMU KOTOPBIX CIEAYET YCTAHOBHUTL COOTBETCTBHE;

— YCTAHOBJICHHE ITOCIEI0BATEILHOCTH - MIPE/NOIAraeT HeoOX0MMOCTh YCTAHOBHTH NPABUIIBHYIO
NOC/EN0BATENBHOCTD NPE/IaraeMoro CIMcKa c1oB uiM ¢pas.

KpHTepHn OleHKH 3HAHMI NPH NPOBEJIeHHH TeCTHPOBAHHKS

OrMeTKa «OTIMYHO» BBICTABISETCS MPH YCIOBHH NPABHILHOIO OTBeTa He MeHee uem 85%
TECTOBBIX 3a/1AHHIA;

OrmeTka «XOpOIlo» BLICTABIACTCA TPH YCIOBHH MPABHILHOrO oTBera He menee uem 70 %
TECTOBLIX 3a/1aHMIL;

OrmeTKa «yI0BIETBOPHTENLHO» BBICTABIACTCA MPH YCIOBHH NPABHIILHOIO OTBeTa He MeHee 50
%,

OrMeTKa «HEYA0BICTBOPUTE/IbHOY BbICTABJISAETCA [IPH YCIOBHH MPABHIBHOIO OTBETA MEHEE ueM
Ha 50 % TecTOBLIX 3aJaHHI.

Pe3ynbTaThl TEKYILEr0 KOHTPOISA UCIIONB3YIOTCH HPH IPOBEAEHHH IPOMEKYTOUHOI aTTeCTalHH.

KpHTepHH OLleHKH 3HAHMII HA 3a4eTe

3auer - ¢opma MPOBEPKH 3HAHMIH, YMEHMH H HABBLIKOB, NPHOOPETEHHBIX O0YYAIOUIUMHCH B
MPOLECCe YCBOSHH YueOHOro MaTepHaia JICKIIMOHHBIX M IPAKTHYECKHX 3aHATHH 10 JTHCIIMIUIHHE.

3auer MOKET HPOBOAUTECA B (JOPME YCTHOrO onpoca no duieram (Bonpocam) uin Oe3 OuiIeToR, ¢
[peABApUTENLHOI NOAroTOBKOH MM 0e3 NOArOTOBKH, N0 YCMOTPEHHIO Npenojasartens. DK3aMeHAToOp

BIIPABE 33/1aBaTh BOMPOCH! CBepX OuieTa, a TakKe, NOMUMO TEOPETHYECKHUX BOIIPOCOB, J1aBaTh 3a/1a4M 110
[pOrpaMMe JaHHOIO Kypea.

DK3aMEHATOP MOMKET NPOCTABMTE 3ader Oe3 onpoca wiu codeceJoBaHHMs TEM ACIIHPAHTAM,
KOTOPbIE dKTHBHO YYACTBOBAIH B NPAKTHUSCKUX 3aHITHIX.

«3a4TeHo» - BBICTABIAETCH NPH YCIOBHM, €CIH ACIMPAHT MOKA3LIBAET XOPOLIME 3HAHHA
H3YYEeHHOro y4ueDHOro MaTepHana; CaMOCTOSTENBHO, JIOTHYHO W [OC/E/]OBATENILHO H3laraer
HHTEPIPETHPYET MATEPHAILI YueDHOro Kypca; MOMHOCTHI0 PACKPBIBAET CMBICI NPE/UIAragMoro BONpoca;
BIAJICECT OCHOBHBIMM TEPMHHAMH M IMOHATHAMM W3YUCHHOIO KypPCa; MOKA3bIBAET YMEHHE NEPEIOKHUTh
TEOPETHYECKHE 3HAHMS HA NPEAIIONaraeMblil NPAKTHYECKHH ONBIT.

«He 3auTeHO» - BBICTABIACTCA NPH HATHUYHMH CEPbE3HBIX YHYIUEHHWI B Npouecce H3N0KCHUS
yueDHOro maTepuana; B c/lydae OTCYTCTBHSA 3HAHWII OCHOBHBIX NOHATHI M onpeaeneHuil kypca WM
MNPHCYTCTBHH OOMBIIOIO KOJIMYECTBA OWWOOK NPH HHTEPHpETALMH OCHOBHBIX OIpEIeleHuil; ecin
4ACNUPAHT [OKA3bIBAET 3IHAYMTENILHBIE 3ATPYAHEHMS IIPH OTBETE HA INPEUIOKEHHBIE OCHOBHBIE H
JONONHUTENbHBIE BOIPOCHL, IPH YCIOBHH OTCYTCTBHMM OTBETA HA OCHOBHOH M [ONOJIHUTE/IbHBI
BOLIPOCHL.

KpuTepun oneHkH 3HaHMil HA JK3aMeHe

DK3aMeH MOMKeT NpoBOAMTHCA B (opme ycTHOro ompoca no Ouneram (Bonpocam) unu OGes
OuneToB, ¢ NpeABAPHTENLHON MOArOTOBKOH WiM Oe3 MOArOTOBKH, M0 YCMOTPEHHK) IPENOJaBaTelIs.
DK3aMEHATOp BIIpaBe 3a/laBaTh BONPOCH! CBEpX OMIieTa, a Takke, MOMHMO TEOPETHUECKHX BOIPOCOB,
[laBaTh 3aa4M 10 [IPOrpaMMe JAaHHOIO Kypca.

Ok3aMeHallHOHHBIE  Ouiersl  (BONPOCHI)  YTBep#AalwTcs HA  3acefaHun  kKadeapsl o
NONKCEIBAKTCA 3aBeAyommM Kadeapoii. B Gunere nomkHo coaep#arscs He Oojee Tpex BONPOCOB.
KoMniekT 3x3aMeHalMOHHbIX OMIIETOR 10 JHCHHILUIHHE J0%eH cojepxarh 25—3(0 duneros.

IK3aMEHATOP MOXKET NPOCTABHTHL 3K3aMeH 0Oe3 onpoca Wi coDeceloBaHHA TEM CTYIEHTaM
KOTOpbIE aKTHBHO Y4aCTBOBAIM B CEMHHAPCKHX 3aHATHAX.
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OTMeTKa «OT/IMUHO» - CTYAEHT riIybDOKO M NPOYHO YCBOMJI BECh MPOIPaMMHBIH MaTepua,
MCUEPIBIBAIOLLE, [10CIEA0BATENLHO, I'PAMOTHO H JIOFHYECKH CTPOIHO €ro M3/1araer, TECHO YBA3bIBaeT
TEOPHH C NpakTHKOM. CTY/IEHT He 3aTpyAHSAETCHs C OTBETOM NPH BHOM3MEHEHHMH 3a/1aHHs, CBOOOIHO
CHpAaBIfACTCA C 3aJa4aMM, 3alaHHAMH M JPYTHMH BHIAMH [IPHMCHCHHA 3HAHMI, NPaBHIBHO
00OCHOBBIBAET MPHHATHIE PELICHHSA, BIAJEET PA3HOCTOPOHHHMH HABBIKAMH H IPHEMAMH BbINOIHEHHSA
npakTHyeckux pabor, oOHapyKHBaeT yMEHHE CaMOCTOATeNbHO 0000wWaTh H H3jlarath MaTepHal, He
jonyckas omubok.

OrMeTKa «XOPOLLO» - CTYAEHT TBEPAO 3HAET MPOrPaMMHBIH MaTepHall, IPAMOTHO U 110 CYILECTBY
W3NaraeT ero, He JONYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETe HA BOINPOC, MOMKET NPAaBHUIILHO

HPUMEHATh TEOPETHYECKHE I[ON0KEHHs M BlajeeT HeoOXOAMMbIMH HABBIKAMH IIPH BBITOJIHEHHH
MPAaKTHYECKHX 3a/1aHHI1.

OTMETKa «YI0BICTBOPHTEILHO» - CTYACHT YCBOHJ TOIBKO OCHOBHOH MaTepual, HO HE 3HAET
OT/EIbHBIX JeTaleil, J0NYCKAeT HeTOUHOCTH, HEJNO0CTATOUHO NpaBHIIbHBIE (POPMYIHPOBKH, HApyIlaeT
MOC/E/0BATEILHOCTE B H3JIOKEHHH [POrpaMMHOIO MATEPHAla H MCILITHIBAET 3aTPYAHEHHS B
BBIMOJIHEHHH MPAKTHYECKHX 3a/1aHHi.

OTMeTKa «HEeYAOBIETBOPUTENLHO» - CTYAEHT HE 3HAET 3HAYMTENBHOH 4acTH MPOrpaMMHOIO
Marepuana, JONYCKAeT CYIIECTBeHHble OWMHOKH, ¢ OONbIIMMH  3aTPYJHCHHSAMH  BBIIOIHSET
npaxkTHueckue paborst.

KpuTepun ocsoenus onaiin Kypca

[Mpumenserca 100-banpHas cHcTEMA OLIEHHBAHUA

L

JManazoHsl IKAIbLl OLEHHBAHHA OnleHKa NPOMUCHIO
(100-6ansHas mikana)
90-100 OTaH4uHO
75-89 Xopouo
60-74 V 10BJIETBOPHTEIILHO
0-59 HeynoBneTBopuTeIbHO
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

517(075.8) K 93 Kypc BbiCclLe MaTeMaTukn. B2 4. 4. 1:
yyebHuk / M.K. BegaHokoB [u gp.]. - U34. 2-e, ucnp. n gon. -
Mawkon : MarapuH O.I'., 2013. - 384 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047917. - Pexxum
[oCTyna: Ana aBTOPU3NPOBaHHbIX MOJsib30BaTeNen. -
Bubnwnorp.: c. 380-383 (32 Ha3B.). - ISBN 978-5-91692-190-8

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036
C33

517(075.8) K 93 Kypc BbiCcLLe MaTeMaTukn. B2 4. 4. 2 :
yyebHuk / M.K. begaHokoB [u gp.]. - Mankon : MarapuH O.T.,
2013.-279 c. - 36 HB MITY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047918. - Pexxum
[oCTyna: A5t aBTOPM3MPOBaHHbIX Nosb3oBaTesient. - Mpun.:
C. 270-273. - bubnuorp.: c. 274-278 (41 Ha3B.). - ISBN
978-5-91692-191-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036
C34

519.2(07) K 89 Kyunxesa, C.K. (Mankonckumn
rocyAapCTBEHHbIA TeXHO0rn4Yeckui yHmsepcnteT). OCHOBbI
TEopuN BEPOATHOCTEN N MaTEMaTUYECKON CTaTUCTUKM :
yyebHoe nocobue / C.K. Kymxesa, J1.)K. ManangxsHu, O.M.
LLleBakoBa. - N34. 4-e, cTep. - Marikon : 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:8004/catalog/fol2?SHOW_ONE_BOOK+035
CE9

8.2. lononHuTesIbHaA nurepaTtypa

Ha3sBaHue

CcblniKa

Lnnayes, B.C. Bbicwias maTeMaTuKa : y4ebHuk / LLnnayves
B.C. - MockBa : UH®PA-M, 2015. - 479 c. : nn. - (Beicluee
obpasoBaHue). - 3bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=270419. - Pexxum
focTtyna: no nognucke. - ISBN 978-5-16-010072-2

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+042
04A

LUnnayes, B.C. 3aga4yHUK N0 BbICLLIEN MaTeEMaTUKE :
y4yebHoe nocobue / B.C. LLlnnayes. - Mocksa : UH®PA-M,
2020. - 304 c. - 9bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=344429. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-010071-5. - ISBN
978-5-16-101831-6

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0AO0
46D

DerTapesa, O.M. MaTeMaTuka B NnpyMepax 1 3ajadax :
Y4yebHoe nocobue / J1.H. XXypbeHko, I'.A. HukoHoBa, O.M.
DerTapésa [u ap.] ; KazaHCKN HauMOHaNbHbIN
nccnenoBaTeNlbCKUN TEXHUYECKUIN yHUBepcUMTeT uMm. A.H.
Tynonesa. - MockBa : 000 "Hay4yHo-n3pnatenbCKUn LEHTP
NH®PA-M", 2019. - 372 c. - 9bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=327833. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-011256-5. - ISBN
978-5-16-102288-7

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+09F
056

Teopuns BepOATHOCTEN N MaTeMaTU4YecKasa CTaTUCTUKaA :
y4ebHuk-npakTnkym / A. B. bpaunos, B. U. Mebos, C. 4.
Kpueonanos, I. E. PsiboB. - Teopusi BEpOATHOCTEN ”
MaTeMaTuyeckas cTaTucTnka,2021-08-22. - keBcK :
PerynapHas n xaotuyeckas onHamumka, MHCTuTyT
KOMMbIOTEPHbIX nccaenosaHnn, 2016. - 414 c. - Mpwun.: .
360-409. - 3b6C IPR Books. - URL:
https://www.iprbookshop.ru/69368.html. - Pexxum goctyna:
rno nognucke. - bubnnorp.: c. 410-414. - ISBN
978-5-4344-0415-0

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A8
B0O6

MaTemaTn4yecknnm aHanuns. MeTognyeckne pekomMeHgaumm no
M3Y4YeHUNI0 OHManH-Kypca / CocT. AémumHa T.U., LLieBskoBa

0.M., Yysako E.B. - Marnkon: UM "Ky4yepeHko B.O., 2023. - 58 c.

http://lib.mkgtu.ru:8002/libdata.php?id=00068362&D0OK=0C
7028&BASE=000001

NnHenHas anrebpa n aHanNTUYECKaa reomeTpus.
MeToaunyeckmne pekomeHgaunm no n3y4eHnio oHNanH-Kypca /
CocT. bepaHokoB M.K., IéMunHa T.U., KyabmeHko H.A.,
LLlessikoa O.1., XakoHoBa W.M. - Mankon: UM "Ky4yepeHko

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

B.O., 2023. - 64 c.

JNlnHenHas anrebpa v aHanUTUYeCKas reomeTpus : oHnamH- | https://www.lektorium.tv/linear-algebra
Kypc : nekTopuym : canTt / bepaHokos M.K., XakoHoBa .M.,
Ky3bmeHKo H.A. - Mankon, 2020. - 36 4acos. - URL:

MaTeMaTn4eCKNn aHaan3 : OHIAaNH-KYpC : NeKTopuyM : canT /| https://www.lektorium.tv/matematicheskij-analiz
OemuHa T.W., WeBskoea 0O.M1., Yysako E.b. - Maiikon, 2020. -
36 Yacos. - URL:

8.3. NHOpPMaLMOHHO-TEIEKOMMYHUKaLMOHHbIE pecypcbl ceTu «MIHTepHeT»

1. Znanium.com. Ba3oBas KONNEKUWNS : 3IeKTPOHHO-6nbnnoTedyHas cuctema : cant / OO0 "Hay4Ho-
n3gaTtenbckum ueHTp NHppa-M". - Mockea, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHuns: 06.06.2019). - Pexxmum gocTtyna: 4Ja 3aperucTpup. nosibdoBaTtesien. - TeKCT:
3NeKTPOHHbIN. PoHA DBC hopMmpyeTcs € y4eTOM BCex uameHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BKJlOYaeT y4ebHuku, y4ebHble nocobus, YMK, moHorpacum, astopedepaTsl, AuccepTaunm,
3HUMKIONEeAnn, CQI0Bapu U CNpaBoOYHUKN, 3aKOHO4ATEJ/IbHO-HOPMaTUBHbIE JOKYMEHThI,
creuvanbHble Nepuoanyeckne n3faHusa u n3faHus, BoilyckaeMble n3gaTesibCTBaMu BY30B.
http://znanium.com/catalog/ 2. IPRBooks. ba3oBas Konnekums : 31eKTPOHHO-6nbnnoteyHasa cnctema
: canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHmsa "An MNMn Ap Meauna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum gocTtyna: gna sapermctpup.
nosb3oBaTenen. - TeKCT 3/IeKTPOHHbIN. fBASeTCA pacnpocTpaHeHHbIM obpa3oBaTebHbIM
3/1IeKTPOHHbLIM PeCcypcoM AJIS BbICLLUNX U CPeAHUX CneunanbHbiX y4ebHbIX 3aBefeHnn, Hay4YHo-
nccnenoBaTesIbCKUX MHCTUTYTOB, NyBNnYHbIX 6bnnoTek, NnpnobpeTatolnx KOpNnopaTMBHbIA A0CTYyN
ana ceomx obyvarowmxcsa, npenogasatenent u 1.4. 3bC BkaoYaeT y4ebHy0 1 Hay4HY0 nuTepaTypy
Mo HanpaBJIeHNSAM NOArOTOBKU BbICLLEr0o U cpefHero npogeccuoHanbHoro obpasosaHus.
http://www.iprbookshop.ru/586.html 3. eLIBRARY.RU. : Hay4YHas aneKTpoHHasa bubnunoTeka : canT. -
Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum goctyna: aons 3aperncrpup.
nofib3oBaTesiel. - TeKCT: 31eKTPOHHLIN. MnaTdopma eLIBRARY.RU 6bina co3gaHa B 1999 rogy no
nHuumaTmnee Poccnmckoro oHaa hyHAaMeHTallbHbIX UCCNeoBaHU ansa obecnevyeHns pocCUMCKnNM
Y4YeHbIM 3/IEKTPOHHOI0 A0CTYMa K BeAYyWNM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga
eLIBRARY.RU Ha4vana paboTy C pyCCKOA3bIYHLIMU NY6ANKALUNAMUN N HbIHE SBASETCS BeayLlen
3NEKTPOHHON BUBANOTEKON HayHYHON MEPUOLANKM Ha PYCCKOM SA3bIKE B MUpeE.
https://elibrary.ru/defaultx.asp 4. PecypcCbl OTKpPbITOro A4oCTyna
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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
«TexHoNnorvs usgennin NErkon NPOMbILLIEHHOCTU.

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

Pa3BunTNA counanbHbIX N SKOHOMUYECKNX MPOLLECCOB,;

3agavyent MaTemMaTuKM 9BNAETCA 06yHeH|/|e CTyaAeHTOB NMpMMeHeHNo pa3InyHbIX cnocoboB NCnonbL30BaHNSA I'IOJ'Iy‘-IeHHOI7I MH(opMaLUuKM - OT NMPOCTOro
JIOrMYECKOro aHasm3a A0 COCTaBNEHMS C/IOXKHbIX MaTeMaTUYECKUX MoAesNen n pa3pa60TK|/| MaTeMaTU4eCKOoro anrnapaTa X nccaegoBaHuA.

MeToaunuyeckue yKkasaHua nNo OCBOEHUIO AUCLUMNJIUHDI

Ne Pa3gen PaccmaTpuBaemMbie BOMNPOCHI PekomeHpgyemas Tunosble OHnamH Kypc
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anTepaTypa 3ajauun
1 cemecTp
Kypc BbicLuen Hysako E.b.
MaTeMaTUuKn C60pHUK
NnHenHasa anrebpa. [lencTBMS  Ha  MaTpuUaMn|[INeKTPOHHbIN pecypcl: Bagay no https://www.lek
NinHenHble onepaunnyqebHumk. 4. 1/ M.K. BbICLUEN forium.tv/linear
YMHOXeHune. BblyncneHnebenaHokos M.K. n gp. - MaTeMaTuke: algebra
onpepenuTenen. ObpaTHasgMankon: MarapuH O.I'., Y4ebHoe
MaTpuua. chy. MeTon2013. - 384 c. nocobue nna
Kpamepa, MaTpu4HbIA MeTOn, bakanaBpos.
MeTopn Maycca Mankon: UM
Ky4yepeHko
B.O., 2014.
180c
Kypc BbicLien Hysako E.b.
MaTeMaTuKn C60pHUK
BekTopHas anrebpa. NinHeHble  onepauun  Haf[3NeKTPOHHbIN pecypcl: Bagay no https://www.lek
BEKTOPaMMU. PasnoxeHuney4yebHuk. 4. 1/ M.K. BbICLUEN forium.tv/linear
BEKTOPOB no 6a3ucybegaHokos M.K. n gp. - MaTemaTuke: algebra
NinHeHble  onepauun  HapgMawnkon: MarapuH O.I'., Y4yebHoe
BEKTOpaMu, 3agaHHbIMMR2013. - 384 c. nocobue nnsa
KoopAnHaTamu. CkanspHoe bakanaBpos.
npon3seneHue BEKTOpPOB, Mankon: UM
npuaoxxeHua: pabota cunbl, KyyepeHKo
yron Mexay BEeKTOpaMu, B.O., 2014.
BekTopHoe rnpovsseneHne 180c
BEKTOPOB, MPUNOXKEHNS]
naowanb napannenorpamma,
MOMEeHT  cuabl. CMelaHHoe
npoun3sefeHne BEKTOPOB,
NPUIOXKEHMNS: obbem
napannenenunena.
Kypc BbicLien Hysako E.b.
MaTeMaTuKn C60pHUK
AHannTn4yeckKas YpaBHeHWe NpAMON: C yrioBbIM[3NEKTPOHHbIN pecypcl: Baga4y no https://www.lek
reomeTpus. KkoadhduruneHToMm, obLiee, B y4ebHuk. Y. 1/ M.K. BbICLUEN forium.tv/linear
oTpe3Kkax. Yron mexnay Asymsa |bepaHokoB M.K. u ap. - MaTemaTuke: algebra
NPsMbIMUK, YC/I0BUSA Marikon: MarapuH O.T"., Y4ebHoe
MnapannesnbHOCTU 1 2013. - 384 c. nocobue nnsa
NnepneHanKynsapHoCTy. bakanaBpos.
Mawnkon: LN
KpuBble BTOpPOro rnopsaka Ky4yepeHKko
B.O., 2014.
MnockocTb: obuiee ypaBHeHME, 180c

noHsaTne HOPMaJsibHOro
BEKTOpPA. yron MeXAay
na0CcKoCTaMU, yC/10BUS
napannensHoCTy "

nepneHanKysapHOCTH nByX

58/65



MIOCKOCTEN. Mpsimas B

NpoCTpaHCTBe: NoHATUE
HanpasAsoLLero BeKTOpa,
KaHOHMYeckoe ypaBHeHue

npsimon, obuwlee ypaBHeHMe,
NnapameTpuyeckoe ypaBHeHUe,
B3avMHoe pacnono)xeHue
INBYX NMPSAMbIX B NMPOCTPAHCTBE.
Yron Mexay NpPAMbIMNA,
B3avMHoe pacnono)xeHue
NPpSAMON M MNNOCKOCTU. YroJ
MeXXAY NPAMON N MJOCKOCTbIO.

Kypc BbicLuen Hysko E.B.
MaTeMaTUKun CH6opHUK
KomnnekcHble ynucna. [OCHOBHble NOHATUA.[DNEeKTPOHHBIN pecypcl: Bagay no
Anrebpanyeckas dopmayyebHumk. Y. 1/ M.K. BbICLUEN
BanncuM KOMIIJIeKCHOro 4ucnalbepaHokos M.K. v op. - MaTemMaTuKe:
[lencTBMs Haf KomnaekcHbiMUMarkon: MarapuH O.'., Y4yebHoe
Hmcnamm B anrebpamnyeckon2013. - 384 c. nocobune pns
hopme 3anucu, bakanaBpoB.
TpuroHomeTpuyeckas ¢opma Mawnkon: LN
Bannucm KOMMMEKCHOro 4ucna, Ky4epeHko
[1encTBMA Hag KOMMJIEKCHbIMU B.O., 2014.
HMcnamm B 180c
TPUroHoMeTpuYeckon dgopme
Banucu. MNokasaTesbHas
bopMa 3anncym KOMMJIEKCHOro
Mmcna. Oencrteuns Hapg
KOMMNEKCHLIMW ~ YMClaMn B
MoKa3aTeNbHON dopme
Banucw.
Kypc BbicLien Hysako E.b.
MaTeMaTuKn C60pHUK
Mpenen Onepaumn Hap MHOXeCTBaMW.|[DNEeKTPOHHbIN pecypcl: Bagay no https://www.lek
nocnepoBaTenbHOCTU. [lekapToBoe npounsseneHneyyebHmk. 4. 1/ M.K. BbICLLIEN torium.tv/mate
Mpenen gyHKUUN. BEKTOPOB. YucnosasbenaHokos M.K. n gp. - MaTemaTumke: | maticheskij-
nocnepnoBatenbHOCTb. [MpepenMankon: MarapuH O.T., Y4yebHoe analiz
Hucnoson 2013. - 384 c. nocobuve ons
nocnenosaTesnbHOCTK. [Mpeden bakanaBpos.
byHKLMN. 3amevaTesibHble Mawnkon: LN
npenesnsbl. PackpbiTne Ky4yepeHKko
HeonpeneneHHoCTen. B.O., 2014.
HenpepblBHOCTL  (PYyHKUUM B 180c
Toyke. Knaccndukauus Toyek
a3pbiBa PyHKLNN
Kypc BbicLuen Hysko E.B.
MaTeMaTUKun CH6opHUK
OnddepeHumanbHoe |OCHOBHble NMpaBuaa [DneKTpoHHLIA pecypcl: Bagay no https://www.lek
ncyncneHvne  pyHkuumonddepeHunpoBaHus. y4ebHuk. Y. 1/ M.K. BbICLUEN torium.tv/mate
OOHOW nepemMeHHON. MMpon3BoAHasa CIOXHON 1 bepnaHokoB M.K. n gp. - MaTemaTuke: [ maticheskij-
obpaTHOM pyHKUMA. MoHATMe [Malkon: MarapuH O.I., Y4yebHoe analiz
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nppepeHumana pyHkUnn, 2013. - 384 c. nocobune pns

ro reoMeTpu4yeckui CMbICA. bakanaBpos.
MpuMmeHeHne guddepeHunana Mankon: LN
B NPUBNMIKEHHbIX Ky4epeHKo
BblYncneHusx. MNpasuso B.O., 2014.

onuTansa. PackpbiTue 180c
HeornpenesneHHOCTEN.
HTepBasibl MOHOTOHHOCTN,

JIFOPUTM NX OTbICKaHUA.

KCTPEMYM (DYHKLNN.
Hanbonbluee n HanMeHbLLEee

HaveHUs PYHKLNK,
HernpepbIBHOM Ha OTpe3Ke.
BbiNyKA0CTb rpaduka

YHKLNN, TOYKN neperunba.

CUMNTOTbI rpaduka

yHKUMK. ObLlwasn cxema
nccnenoBaHnsa MYHKUAN 1
NOCTpoeHns eé rpadumka.

2 cemecTp
Kypc BbicLien Hysako E.b.
MaTeMaTUKu C60pHUK
OunddepeHumansHoe |OCHOBHble MOHATUA. YacTHbIE[DNEKTPOHHLIN pecypc]: Baaay no https://www.lek

ncuncneHne  PyHKUMANPON3BOAHbIE nepsoroy4ebHuk. 4. 1/ M.K. BbICLUEN torium.tv/mate
HECKOJIbKNX nopsigka. MonHbibenaHokoB M.K. 1 gp. - MaTemaTuke: [ maticheskij-
nepeMeHHbIX. innddepeHymnan dyHKumn Mankon: Marapun O.I'., Y4yebHoe analiz

MponssoaHas no2013. - 384 c. nocobue nna

HarnpasaeHuto. FpaguneHT, bakanaBpos.

HacTHble NPOnN3BOOHbLIE Mankon: UM

BTOpOro nopsaka. TeopeMma KyyepeHKo

LliBapua. OndpdepeHumnan B.O., 2014.

BTOPOIro nopsaka. 180c

[Mpon3BoaHbIe CJIO>KHOW

hYHKLMN. KacaTtenbHas

NAOCKOCTL WM HOpMasb K

MOBEPXHOCTMU. IKCTpEMYM

hYHKLMN. Hawnbonblue 7

HavMeHbLlee 3HavyeHune

byHKUMN. IMNMpN4eckKme

hopmMynbl. MeTo4 HaUMEHbLLINX

KBaApaTOB.

Kypc BbicLuen Hysako E.b.
MaTeMaTuKn C60pHUK

NHTerpanbHoe HeonpeneneHHbI uHTErpan. [SNeKTPOHHbIN pecypc]: Baaay no https://www.lek
ncyncneHve. OCHOBHbIe MeTOoAbI y4ebHuk. Y. 1/ M.K. BbICLUEN torium.tv/mate

MHTErpupoBaHnS. bepnaHokoB M.K. n gp. - MaTemaTuke: [ maticheskij-

OnpepeneHHbIN NHTErpan. Mawnkon: MarapuH O.I., Y4ebHoe analiz

dopmyna HetoToHa-JlenbHuua. 2013. - 384 c. nocobue nna

BamMeHa nepeMeHHON n bakanaBpos.

60/65



hopMyna MHTErpuposaHus no Mawnkon: LN
HacTaAM B onpefesieHHOM KyyepeHKo
MHTerpane. FleomeTpuyeckume B.O., 2014.
MPUIoXKeHNa onpenesieHHoro 180c
MHTerpana. UHTerpan c
beckoHeYHbIMY Npeaesnamm
MHTerpupoBaHnsa. UHTerpan ot
a3pbIBHOW (PyHKLMUN.
Kypc BbicLuen Hysko E.b.
MaTeMaTUKn C6opHUK
OunddepeHumanbHble |OCHOBHbIE MOHATUA[DNEKTPOHHbIN pecypc]: Bagay no https://www.lek
YpaBHeEHMS. A depeHUnanbHble yyebHuk. Y. 2/ M.K. BbICLUEN torium.tv/mate
YpaBHEHUS C pa3nenéHHbiMn nbepaHokoB M.K. 1 gp. - MaTemaTuke: | maticheskij-
o pasnensowmMmncsaMankon: MarapuH O.T., Y4ebHoe analiz
nepeMeHHbIMN. OpgHopoaHble2013. - 384 c. nocobue nns
nnddepeHLnanbHble bakanaBpoB.
YPpaBHEHMS. JInHenHbIg Mankon: UM
inndpepeHunanbHble KyyepeHko
YPaBHEHMA. B.O., 2014.
NnddepeHumanbHble 180c
YpaBHEHNA BTOPOro nopsnka.
OnddepeHunanbHble
YpaBHEHUA BTOPOro nopsika,
ijornyckatowme MOHUXXeHne
cTeneHu. NInHenHble
oaHopoAHbIe
inndpepeHumnanbHble
YpaBHeHUS. NInHenHble
Heo4HOPOAHbIe
inndpepeHumnanbHble
paBHEeHuS.
3 cemecTp
Kypc BbicLien
MaTeMaTUKu
Panbl. HYucnosble psaabl. [Mpu3HakW[INeKTPOHHbLIN pecypcl:
CX0O4MMOCTH y4ebHuk. Y. 2/ M.K.
BHakonepeMeHHble psagblbegaHokos M.K. u gp. -
BHako4YepenyoLmecs paablMankon: Maraput O.T.,
DYHKLMOHasIbHbIE panbl2013. - 384 c.
CTeneHHble pAabl.
Kypc BbicLuen Hysko E.B.
MaTeMaTUKun CH6opHUK
Teopusa BepoaTHoCTel. [Knaccuyeckoe  onpepesieHne[DNeKTPOHHBIN pecypcl: Bagay no
BEPOATHOCTN. CsoncTtBay4ebHuk. Y. 2/ M.K. BbICLUEN
BEPOATHOCTMU. dnemeHTbibeaaHokoB M.K. n ap. - MaTemMaTuke:
KOMBMHATOPUKN. Maiikon: MarapuH O.I"., Y4yebHoe
feoMeTpunyeckasa BepoATHOCTL.2013. - 384 c. nocobue pns
Cymma OBYX cobbITnn, bakanaBpoB.
Teopema C/IOXKEHUS Mawnkon: LN
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BepOﬂTHOCTeVI HeCOBMeCTHbIX

KyyepeHko

cobbITUA. Mpov3BeneHne B.O., 2014.
cobbITnn, yC/NIOBHas 180c
BEPOATHOCTb. Teopema
YMHOXEHNS OS5 3aBUCUMbIX
cobbITniA. He3aBncumsble
cobbiTnA.
Teopema  yMHOXeHMA  AN4
He3aBUCUMBbIX cobbITrn,
dopmyna MOJIHOW|
BEPOATHOCTW. dopmynbl
baneca. ®opmyna bepHynnu,
Hanbonee BepoATHOE YUCNO
YCrexos. JNokanbHas "
MHTerpanbHas TeopeMsl|
MyaBpa-Jlansaca. Dopmynal
[yaccoHa.
Kypc BbicLuen Hysko E.B.
MaTeMaTUKun C6opHUK
MaTemaTunyeckas BapraunoHHble pAAbl[3NeKTPOHHbIN pecypc]: Bagay no
CTaTUCTUKa. BMnunpuyeckas dbyHKUMAy4ebHuk. Y. 2/ M.K. BbICLUEN
pacnpepneneHnsa 7] eebepnaHokoB M.K. n ap. - MaTemMaTuke:
CBOMCTBA. padpnyeckoeMarikon: Maraputn O.I., Y4ebHoe
M30bpakeHne BapumaLMOHHBLIX2013. - 384 c. nocobue pns
PSA00B. Yuncnosble bakanaBpoB.
XapaKTepucTUKn Mawnkon: LN
BapuaLNOHHbIX pAnoB; Ky4epeHko
cpenHas apudmMeTnyeckas, B.O., 2014.
MoLla W MeAwaHa, gucnepcus, 180c
cpenHee KBaApaTn4eckoe
OTKJIOHEHNE, KO3 PNLINEHT]
Bapvauyunm, HayvasibHble "
LleHTpasibHble MOMEHTBI,|
acummeTpusa " 3KcLecc,
MoHATne NHTEepBaJibHOIro
oLeHnBaHuA rnapamMeTpoOB.
[loBepUTEeNbHbIN UHTepBaJl
018 OLEHKW MaTeMaTu4eckoro
oXXnpaHusa HOPManbHOro
pacnpeneneHns npw
N3BECTHOM . Mposepkal
CTaTUCTNYECKNX rmnoTes,

KpuTepun K.lMnpcoHa.
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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

7-Zip CBob6oAHAA NLEH3USA

Adobe Reader DC CBoboaHas nmueH3uns

Microsoft Office Word 2010 Homep npoaykTta 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

AHTUBUMpYC kaspersky endpoint security JInbueH3noHHbIn gorosop o1 17.02.2021 Ne 203-20122401

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/

HaunoHanbHas anekTpoHHas bubnuoteka (H3B) : hbepepanbHaa rocygapcTBeHHas MHGOPMaUNOHHAsA cucTeMa : CanT /
MUHNCTEPCTBO Ky NbTypbl Poccuinckon depepauum, Poccninckas rocyaapcTeeHHas bubnmorteka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pe)xxmm gocTyna: ona 3aperncTpup. nosib3oBatenen. - TeKCT: 3IeKTPOHHbIN. H3b - npoekT Poccurickom
rocynapcTseHHon 6ubnnotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (HIB)
pa3pabaTbiBaeTCs BeAYLLMMU POCCUACKMMN BubnnoTekamm npyu nognepxke MnHUCTepcTBa KybTypbl Poccuinckon
Pepepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHLIA AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCEM
MN30aHHbIM, N3[@aBaEeMbIM N XPaHALWMMCH B (POHAAX POCCUNCKNX BUBNINOTEK N3aaHMaM U Hay4HbIM paboTaMm, - OT KHVKHbIX
NaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BedeHunin. B HacToawee BpeMs NnpoekT H3b BkovaeT
6onee 1.660.000 3neKTPOHHbIX KHUT, 6Bonee 33.000.000 3anucen kaTanoros.POCCUNCKAS HALUMNOHANIbHAS BUBJINOTEKA
(PHB) : canT / Poccuinckas HaumoHanbHas bubnunoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum pgoctyna: ans
3aperncTpup. nosib3oBaTesien. - TeKCT: 3/IEKTPOHHbLIN. '... 04Ha U3 KPyNHenwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®egepaumm - CAY>XUT POCCUACKON KyNbType U HayKe, XpaHUT HauMOHaslbHY10 NaMaTb, cnocobcTeyeT
MpPOCBELLLEeHMI0 HacensaLwmx POCCUI0 HAPOAOB 1 PacCNpPOCTPaHEHMIO naen rymaHusma. ... B pongax bubnunotekn xpaHmnrcs
6onee 38,6 MJIH 3K3. NPON3BEAEHMI NEYATN U NHbIX UHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U HAa SJIEKTPOHHbIX
HOCUTeNAX, LOCTYMHbIX LUMPOKOMY Kpyry nosib3oBaTtenen. ExxerogHo PHB nocelwaeT okono 850 ThiC. YnTaTenemn, KOTopbiM
BbIJAETCA A0 5 MAH n3gaHui, K ee 31eKTPOHHbIM pecypcaM obpallatoTca 3a rog cebiwe 10 MAH yaaneHHbIX
nonb3oBaTesnen. ... CoxpaHsas KyNbTYPHYIO N LCTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaANLMAM,
3a/10keHHbIM eLle B imnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHa — coBpeMeHHoe MHpOopMaLnoHHoe
yypexkaeHune, ocHalleHHoe HoBenwmnmM obopynoBaHNEM 1 CBOEBPEMEHHO OTBeYaloLLlee Ha HacCyLLHble BbI30Bbl BpeMeHu.'
(umTaTa ¢ canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnumoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe)xum pocTyna: ans 3aperucTpup. Nosb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina co3paHa B
1999 roay no nHnumaTmee Poccminckoro choHaa pyHOAaMeHTallbHbIX NCCenoBaHuin onsi obecneyeHnss POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 JOCTYyMa K BeAYLWMUM UHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOA3bIYHBIMU NMYBINKaLMSAMN U HbIHE ABNAETCA BeAyLLEeN 3/IEKTPOHHON 6nbnnoTekon Hay4HON NepNoanNKN Ha PyCCKOM
A3blke B Mupe. https://elibrary.ru/defaultx.asp

Ina obyydalouwmxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYMN) K CAedyolWnM COBPEMEHHbIM
npodeccnoHasbHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonfekUuns : IN1eKTPOHHO-bubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTEeNbCKUNA LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum pgocTyna: ons
3aperncTpup. noab3oBaTesnen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMmpyeTCs C y4eTOM BCEX N3MEHEHUIA
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTaummn, 3HUNKIONEMN, C0BApU N CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanyeckme N3faHus u N3faHuns, BbinyCKaeMble n3gatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi Konnekums : 31eKTPoHHO-6nbnnoTeyHas cuctema : cant / O6bwecTBo C orpaHNYeHHOM
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Ha3BaHue

OTBETCTBEHHOCTbI0O KomnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpup. nonb3oBaTesniel. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLUMX U CPEefHUX CheumnanbHbIX y4ebHbIX 3aBefeHNn, Hay4YHO-UCCen0BaTeNbCKNX
WHCTUTYTOB, NybnnyHbIx 6ubnnoTek, npuobpeTaoLmx KOpnopaTMBHLIN AOCTYN A1A CBOMX 0OyYaloLmxcs, npenogaBaTenen
n T.4. 9bC BKJOYaeT y4ebHyo N Hay4YHyl0 nMTepaTypy Mo HanpaB/ieHNSM NOATOTOBKW BbICLLEro U CPefHero
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html
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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

YyebHas ayanTopusa AN npoBefeHns
3aHATUNA CeMMHaApCKoro Tuna (1-118)
385000, Pecnybnnka Apgbires, r.
Marnikon, yn. NMepBomanckas, ooMm Ne
191, 3paHue y4yebHoro kopnyca

Y4yebHas mebenb Ha 28 nocafoyHbIX
MecCT, AocKa

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
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