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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
09.07.2025
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

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

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

22.07.2025 MoanncaHo npocton 3 OémunHa TaTbsAHa NBaHOBHa
22.07.2025
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneunanbHOCTN)
01.09.2025 MoanucaHo npocton 3l Ta3oBa 3apeTa TanbbueBHa
01.09.2025
(moannce) (®.1.0.)
CornacoBsaHo:
HBE MI'TY
(Ha3BaHue noupasueneHMﬂ)
21.07.2025 MoanncaHo npocTton 30 N. b. bepbepbsaH
21.07.2025
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Llenb M3y4yeHUs Kypca - BOCNUTaHME OOCTATOYHO BbICOKOM MaTeMATUYECKOW KyJbTypbl,
NMPUBUTUA HABLIKOB COBPEMEHHbIX BWOOB MaTEMATUYECKOrO MbILJIEHWS, Pa3BUTUS HaBbIKOB
NCNOJIb30BaHMA MaTeMAaTUYECKNX METOOO0B U OCHOB MaTeMaTU4YECKOro MOAe/IMPOBaHNsS B TOProBo-
TEXHOJIOrMYEeCKNX npoLeccax.

3apadyamMm KypCa ABNAKTCA:

- MOKa3aTb CYWHOCTb HAay4YHOro noaxoAa, cneunpuky MaTeMaTUKKU, ee posib B Pa3BUTUN
APYrux Hayk;

- cchopMUpOBaTb Y CTYOEHTOB MOHMMaHUE HeobX0OAMMOCTN MaTeEMaTUYECKOW NOAFOTOBKM B
obuwen nogrotoske 6bakanaspa;

- PacCKpbITb B3aMMOCBA3b MaTeMaTU4YeCKUXx MOHATUN; Hay4YUTb CTyOeHTOB npmemMmam
nccnenoBaHMa N pelleHna, MaTeMaTu4eckun (pOpMaJ'II/BOBaHHbIX 3ajav,

- NMPMUBUTb HaBblKN NCMNOJIb30BaHNA MaTeMaTUYE€CKNX METOAOB U MoZenen Ans onucaHus
3KOHOMUYECKNX npoLeccos, BblpaﬁoTaTb yMeHne aHaJm3npoBaTb TnMOJlyHeHHble pe3yJibTaThl,
NMPUBUTb HaBbIKA caMoCTosATeNIbHOWN pa6OTbI.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

AncunnnmHa «MaTemaTuka» BxoAUT B 6a3oByl 4acTb 650ka AUCUMNAWH MNOAFOTOBKMU
H6akanaBpa Mo HanpaBAeHUo «TexXHONOor s U3aesnin NErkon NPOMbILLIEHHOCTU.

Jlorndyeckasa n coaepxxxaTeJsibHO-MeToan4yeCkKkada B3aMMOCBA3b C ApyrnMMn gucuunninHamMmm m
yactamum Ol BblparkaeTcs B CieAyOLEeM.

OncumnnmnHe «MaTemaTuka» npeglecTesyeT obliemMaTeMaTUyeckas NMoAroToBka B ob6bEme
cpegHen obuieobpaszoBaTeNIbHON LLKOJbI UM KOJIIEdXKa.

B pe3ynbTaTe 0CBOEHUA NpeallecTByrOWnNX oUCUNNIINH CTYAEHT OOJIDKEH:

3HAaTb: OCHOBHbIE MOHATUA N MEeTOObl 3J'IeMeHTapHOIZ MaTeMaTukKun, reoMmeTpun, anre6pb| n
Ha4aJl MaTeEMaTN4Ye€CKOIro aHaJin3a,

yMeTb: MNpoun3BOANTb OEeNCTBUSA C 4YUcaaMun; - UCMOJSIb30BaTb OCHOBHbIE anre6pa|/|L|eCK|/|e
TOXKOeCTBa And npe06pa3OBaH|/|;| anre6pa|/|-|eCKv|x Bblpa)KeHVII7I; - BbIMOJIHATb FreoMeTpunyeckme
NMOCTPOEHNA; OOKa3biBaTb MaTeMaTn4eCKmne yTBepxageHun4,

BNlaaeTb: npmnemMmamm BbIYNCJ/IEHUA Ha KaJiIbKynaTope WHXeHepHOro Tuna, HaBblKkaMin
NCMNoJib30BaHNA MaTeMaTU4eCKnx crnpaBo4HMKOB.

OcBoeHMe [aHHOM AUCUMMNUHBL  Kak I'Ipe)J,LIJECTBy}OLLI,eIZ Heobxogumo npm wn3y4YeHmn
cnenyowmx ANCUNMNINH: CTaTUCTUKA, PU3NKa, PUSNKO-XUMUYECKMe MeToabl nCccrenoBaHusa n 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
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian

TPYAOEMKOCTb AUCLUUNJINHLI

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

DOopMbl KOHTpONSA Bupabl 3aHATUNA Utoro 3.e.
(Kkonu4ecTBO) Yyacos
3K 3a KoHTp Jlex Mp KPAT | KoHTpoO CP
nb
Kypc 1 Cem. 2 1 34 34 0.35 35.65 40 144 4
Kypc 2 Cem. 3 1 1 17 34 0.35 35.65 57 144 4
0O6beM AnCUUNANHBLI U BUObl y4ebHon paboThl Mo 3a04HON hopMe 0by4veHus.
®DopMbl KOHTpONA Bupabl 3aHATUM WUtoro 3.e.
(konuyecTBO) yacoB
3K 3a KoHTp Jlexk Mp KPAT | KoHTpoO CcP
nb
Kypc 1 Cem. 2 1 8 4 0.25 3.75 128 144
Kypc 2 Cem. 3 1 1 8 8 0.35 8.65 119 144
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
2 Ponb MaTemMaTuKKM B Hayke. JInHenHasa aarebpa 1-2 4 4 4
2 AHanunTn4eckas reomeTpus 3-4 4 4 4
2 KoMnsieKcHble Yyncna 5 2 2 4
2 MNpenen dyHKUMN 6-7 4 4 6
2 OundhdepeHumanbHoe ncyncnerne hyHKLMn ogHoM 8-10 6 6 6
nepeMeHHown
2 OunddepeHumanbHoe ncHncieHne pyHKumMm 11-13 6 6 8
HECKOJIbKMX MepeMeHHbIX
2 WNHTerpasbHoe ncuncsieHne 14-17 8 8 8
2 MpomMexxyToYyHasa aTTecTayms 17 0,35 35,65 3a4éTr
3 O depeHumnanbHble ypaBHEHUS 1-8 7 14 14
3 Panbl 9-12 6 12 15
3 Teopus BEPOATHOCTEN 13-15 2 4 14
3 MaTemMaTunyeckas CTaTUCTUKa 16-17 2 4 14
3 MpomMexxyToyHasa aTTecTaums 17 0,35 35,65 SK3aMeH B YCTHOWN hopMe.
UTOro: 51 68 0.7 71.3 97

5.2. CTpyKTypa ANCUMNAMHBI A8 3a04HON hopMbl 0b6yYHeHuUs.

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

1 4 5 6 7 8 9 10 11
2 Ponb MaTeMaTukm B Hayke. JlInHenHas anrebpa 2 14
2 AHannTu4ecKas reomeTpus 2 18
2 KoMmniekcHble Yynucaa 20
2 Mpegen dyHKUNN 2 20
2 OuddepeHumanbHoe ncHyncaeHne PyHKLMmn ogHON NepeMeHHOon 2 18
2 OndepeHumnanbHoe ncHncaeHne QyHKLNM HECKOJIbKNX MePEeMeEHHbIX 2 20
2 WNHTerpanbHoe ucyncneHue 2 18
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Cem Paspen pucumnamHbl Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
nb
1 2 4 5 6 7 8 9 10 11
2 MpomMexxyTo4yHasa aTTecTayms 0,25 3,75
3 OvddepeHumanbHble ypaBHEHUs 2 4 30
3 Panbi 2 2 30
3 Teopunsi BEPOSATHOCTEN 2 29
3 MaTemaTunyeckas CTaTUCTUKa 2 2 30
3 MpomMexxyToYyHasa aTTecTayms 0,35 8,65
UTOro: 16 12 0.6 12.4 247
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5.4. Copep>xaHue pa3gesnoB gucumnauHbl (Moayna) «MaTtemaTtuka», obpasoBaTesibHble TEXHOJIOTUM

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMKocTb (4achbl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::Je) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
2 Ponb maTemaTukm B Hayke. (4 Ocoboe mecTo MaTeMaTukn |YK-1.1; 3HaTb: nornyeckne dopmsbl |, Jlekuna-becena
NnHenHasn anrebpa B CUCTeMe HayK. Posb n npouenypsl,
MaTeMaTUKN B cnocobcTBytowmne
eCcTeCTBEHHOHaYy4HbIX, pedaiekcum no nosoay
WHXXEeHEepPHO-TEXHUYECKUX N cobcTBEHHOM 1
ryMaHUTapHbIX MbIC/TUTENbHOWN
nccnenosaHuax. Moaenn neATeNbHOCTN YMeTb:
01§ n3yvyeHums apryMeHTUpoBaHHO
OKpy>KatoLien thopMmpoBaTb COBCTBEHHOE
0EeNCTBUTENbHOCTMU. Cy>XXOEHNe N OLLeHKY
MaTemaTuka Kak MoLLHoe WHdopMaunun. BnageTs:
CpPeAcTBO pelleHns HaBblKaMun CONOCTaB/IeHNS
MPUKAagHbIX 3a4a4 1 pa3HbIX NCTOYHUKOB
yHUBEpPCasbHbIA A3bIK WHopMaLumm C Uenbio
HayKW, a TakXXe 31eMeHT BbIABNIEHUNA X
obLen KynbTyphbl. NPOTMBOPEYMA N NONCKA
MaTpuubl, LeNCTBUSA C [OCTOBEPHbIX CY)XAEHUN.
MaTpuuamun. CBONCTBa
onepaunnm Hag MaTpulamu.
MoHsTMe obpaTHOM
MaTpuLbl. DNIeMeHTapHble
npeobpasoBaHus. PaHr
MaTpuubl. Teopema o
6asncHom MuHope.
Onpepenutenn 2 n 3
nopsiakos. x cBoicTBa.
Anrebpavyeckune
OOMOJIHEeHNS.
Onpepenutenn n-ro
nopsaka. Cuctemsl
JINHENHbIX YPaBHEHWN.
OCHOBHbIe MNOHATUSA.
Mpasuno Kpamepa.
MaTpuyHbIn MeTon
peLleHns CUCTEM JINHENHbIX
ypaBHeHUn. Teopema
KpoHekepa-Kanennu.
MeTop lNaycca.
2 AHanuTuyeckasa reomeTpus. (4 BekTopbl. [poekuyuns YK-1.2; 3HaTb: ocobeHHOCTH , Nlekumns-becena

BEKTOPa Ha OCb.
HanpasnsioLime KOCUHYCbI

CncTeMHoro n
KPUTNYECKOro MbilneHna 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
BeKTopa. [inHa BeKTopa. L0EeMOHCTPUpoOBaThb
Cnctema KOopAvHaAT Ha FOTOBHOCTb K HEMY; -
NPsSIMOW, MNJIOCKOCTU U B noruvyeckme opmbl 1
npocTpaHcTee. MonsapHasa npouenypsbl,
cucTeMa KoopamHaT. L0EeMOHCTPUpPOBaTb
CkanspHoe, BEKTOpHOe 1 CcnocobHOCTb K pecnekcum
CMellaHHOoe npounsseeHne rno noBogy CobCTBEHHOM K
BEKTOPOB. NpusioxeHne B MbIC/TUTENbHOWN
reoMeTpun N TeXHUKe. 0eAaTenbHOCTN. YMeTb:
MpocTenwmne 3apgayn aHaM3npoBaTb NCTOYHUKN
aHanMTn4eckon MHopMaunm C TOYHKK
reomeTpun. PasznnyHble 3peHnsa BpeMeHHbIX n
BUAObl YyPaBHEHWNS NPSMON MPOCTPaHCTBEHHbIX
Ha MNJIOCKOCTU. YpaBHeHNs yCNIOBUN NX
NJIOCKOCTU 1 NPSIMOWA B BO3HWKHOBEHUA. BnageTb:
npocTpaHcTee. MpnsHakun HaBblKaMu ornpeaesieHns
rnapananesbHOCTN NMPSAMON n MpakTU4eCcKux
MJ0OCKOCTU. Yron Mmexay rnocneacTBU N3NT0XKEHHOIO
MJoCcKOCTAMU. Yron Mmexay peweHunsa 3ajayn.
NPSIMON 1 NNOCKOCTbIO.
KpuBble BTOpOro rnopsiaka.
[ToBepPXHOCTN BTOPOro
nopsiaka. OKpy>XHOCTb,
annunc, napabona,
runepbona. Nx
reomMeTpu4eckne CBONCTBA
M ypaBHeHMs. [ToBepxHOCTU
BTOPOro rnopsaka
(annunconasbl,
runepbonongbl 1 T.4.).
KoMnieKcHble Yynucna. MHMMasa eguHMLa. YK-1.1; 3HaTb: norn4eckme opmbl |, Jlekumnsa-becena

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

M npouenypsl,
cnocobcTrytlowme
pednekcun no rnosoay
cobCcTBEHHOM 1
MbIC/IUTENbHOWN
0esATeNnbHOCTN YMETb:
apryMeHTUpoBaHHO
(opMmpoBaTb COBCTBEHHOE
CY>XOEHNE N OLLEHKY
MHpopMauun. BnapgeTs:
HaBblKaMn COMoCTaB/IeHUSs
pa3sHbIX NCTOYHUKOB
WHgopMauuu ¢ Uesnbio
BbISABJIEHNSA UX
MPOTUBOPEYUNIA N NONCKa
LOCTOBEPHbIX CYy>XAEHUN.
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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

yucna. Jencteus Hag
KOMMJIEKCHbIMY YAC/TaMU B
nokasaTesibHol hopme
3anucu.

Mpenen dyHKUNN

MoHAaTve npepena
GyHKUMK. MNpepen yHKLMN
B To4ke. [penen pyHKUUN
B 6eckoHeyHoCTH.
OCHOBHble TeopeMbl 0
npegenax MyHKUUN.
3ameyaTesibHble Npeaensl.
beckoHe4yHO Manble n
6eckoHe4Ho bonblune
hyHKUMKN. CBA3b Mexay
6eckoHeyHo 6onbwnMmM 1
6eCcKoHeYHO ManbiMu
PyHKUMAMUN. [oHaTre
HenpepbIBHOCTU PyHKLNN.
Pa3nnyHble onpepeneHns
HenpepbIBHOCTU PyHKLNN B
To4yke. HenpepbIBHOCTb
OCHOBHbIX 3/1eMEHTapPHbIX
dyHKUMN. Knaccndukaumsa
To4YeK pa3pbliBa PYHKLMWNA.
CBoncTBa pyHKLMRA,
HernpepbIBHbIX Ha OTpe3Ke.
Teopema 06
OrpaHMYeHHOCTM
HenpepbIBHOM YHKLUM Ha
oTpe3ke. Teopema o
DOCTVXKEHUN DYHKLUMEN,
HenpepbIBHOWN Ha OTPEe3Ke,
CBOMX TOYHbIX FpaHen.

YK-1.3; OMNK-1.1;

3HaTb: nornyeckme GopMbl
n npouenypsl,
cnocobcTBytowmne
pednekcmu no nosony
cobcTBEHHOM 1
MbIC/TUTENbHOWN
LeATeNbHOCTU. YMEeTb:
apryMeHTUpoBaHHO
thopMmpoBaTb COBCTBEHHOE
CY>XAEHNE N OLLEHKY
WHpopMaunun. BnageTs:
HaBblKaMu ornpeaesieHns
MpakTU4eCcKux
nocnencTBUA N3NI0XKEHHOIO
peweHuns 3a8a4n. 3HaTb:
BaXXHeNLWnX hn3n4eckmnx
npnbopoB; HOPMbl TEXHUKWN
6e3onacHoCTM nx
peanusauuns B
nabopaTopHbIX K
TEXHOJIOrNYeCKnX
yCnoBuaAX. YMeTb:
NCMONb30BaTb OCHOBHbIE
3aKOHbI
eCTeCTBEHHOHay4HbIX
ONcuMnAnH B
npodeccnoHanbHom
neaTenbHOCTY;
OCYyLLEeCTB/IATb MOUCK,
KPUTUYECKUI aHann3 n
CUHTEe3 nHdopmauun,
NPUMEHSATb CUCTEMHbIN
rnoaxon ANs pelleHns
MOCTaBJIEHHbIX 3a4av;
BnapeTtb: HaBblKaMu
MNCMOJIb30BaHUS OCHOBHbIX
eCTeCTBEHHOHAY4HbIX U
obLLenH)XeHepHbIX 3HaHUS,
MeTogamm
MaTeMaTM4eCKoro aHanamsa
B Ba)XHEMLWmnx
MpPakTU4YeCcKnx
MPUIOXKEHNAX; OCHOBHbLIMM
MeTogamMu pu3snko-

, Nekuuns-6ecena
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

MaTeMaTU4YeCcKoro aHanansa
ON8 pelieHunn
eCcTeCcTBEeHHOHaYy4YHbIX
3ajad; npueMamu
npaBWJIbHON 3KCNyaTaunmn
OCHOBHbIX NpN60opPOB 1
obopynoBaHus
COoBpeMeHHOWN hun3ny4eckomn
nabopaTtopun; metogamm
06paboTkn n
WHTepnpeTupoBaHns
pe3ysbTaToB
3KCMepuMeHTa; npnemMmamm
NCMNOJIb30BaHNS MeTO40B
pur3nyeckoro
MOLenMpoBaHua B
MPOV3BOACTBEHHOMN
npakTuKe.

OnddepeHumnansHoe
ncumncneHne yHkKLnn
OOHOW nepemMeHHomn

Mpon3sogHasa MyHKLNN.
3ajayu, npusoasLimne K
NOHATUIO NMPON3BOAHON.
OnpepeneHve
npov3sogHon. Mpasuna
onddepeHumpoBaHums.
Tabnvua NpPon3BOAHbIX.
Mpon3BoAHAs C/IOXKHON 1
obpaTHOM hyHKLMN.
[MponssoaHas
rnapaMeTpuyecKmn 3aaHHON
GyHKUUK. MNoHATne
anddepeHumpyemoctu
PyHKUMKN. nddepeHumnan
dyHKumn. CeA3b
MPOV3BOLAHON 1
anddepeHurana.
Mpov3BoaHbIE N

o depeHumansl BbICLLINX
nopsakos. OCHOBHble
Teopemsbl
anddepeHumnansHoro
ncumncneHuns. NMpumepsl nx
npuMeHeHwve, Npasuso
NonuTtansa. UccneposaHne
rnoBefeHns PyHKUNN.
OTbICKaHMe To4YeK
JIOK@JIbHOro 3KCTpeMyMa
PyHKUUKN. YcnoBus
MOHOTOHHOCTU YHKLWNA.

YK-1.5; OMnK-1.1;

3HaTb: forn4yeckmne hopmel
M npouenypsl,
cnocobcTrytlowme
pednekcun no rnosoay
CoBCTBEHHON 1
MbIC/INTENbHON
DeaATeNnbHOCTU. YMEeTb:
apryMeHTUpoBaHHO
opMumpoBaTb COBCTBEHHOE
CY>XOEHNE N OLLEHKY
MHpopMauun. BnapgeTs:
HaBblkaMu onpegeneHns
MpPakTU4YeCcKnx
nocneacTBUN U3NTOXKEHHOIO
pelweHns 3agadvn. 3HaTb:
Ba)XKHENLWNX hn3nvecknx
npnbopoB; HOPMbl TEXHUKW
6e3onacHoCTU nx
peanusauuns B
nabopaTopHbIX U
TEXHOJIOrn4yeCcKnx
ycnosusx. YmMeTb:
NCMONIb30BaTb OCHOBHbIE
3aKOHbI
eCcTeCcTBEHHOHay4HbIX
ONCUMNANH B
npogeccnoHanbHom
nesaTenbHOCTH;
OCYyLLEeCTB/IATb MOUCK,
KPUTUYECKNA aHann3 n

, Nlekuuns-becena
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OKCTPEMYMBI. CUHTe3 nHdopmaumn,
Heobxoanmoe n NPUMEHATb CUCTEMHbIN
[OCTaToO4YHOe ycJioBue noaxop ANs peleHuns
BO3pacTaHuA 1 ybbiBaHUA NOCTaBNEHHbIX 3a4avy;
GyHKUMA. Heobxognmoe BrnapeTtb: HaBblKaMu
yCcJloBMe 3KCTpeMymMma. NCMNOJIb30BaHNS OCHOBHbIX
LocTaTo4YHble NPU3HaKK eCTeCTBEHHOHAaY4YHbIX U
CyLecTBOBaHUA 06 EeNHXEeHEPHbIX 3HaHNS,
3KcTpemyMa. OTbICKaHue mMeTonamMu
HanbonbLiero n MaTeMaTU4YeCcKoro aHanansa
HavMeHbLUero 3Ha4YeHnmn B BaXXHeMLWmnx
HernpepbIBHbIX Ha OTpe3kKe NPakTUYeCKnNX
dyHKUMR. iccnepoBaHne NPUNOXKEHMNSAX; OCHOBHbIMU
BbINMYKJIOCTU PYHKLNN. MeToAamMun pu3snko-
Toukun nepernba. Obias MaTeMaTU4eCcKoro aHanansa
cXeMa MocTpoeHuns ONa pelieHuns
rpadunkoB MYHKLNNA. ecTeCTBEHHOHAY4YHbIX
ACMMNTOTbI MYHKLNA. 3ajad; npueMmamum
Mprvmepbl NOCTPOEeHNS npaBWUJIbHON 3KCNayaTaunmn
rpauKoB PyHKUNN. OCHOBHbIX NpUB0opPOB 1
obopynoBaHuns
CoBpeMeHHOWN hun3nyeckon
nabopaTtopuun; metogamu
obpaboTku n
WHTEepnpeTUpoBaHns
pe3ysnbTaToB
3KCrepuMeHTa; npuemamm
NCMNoNb30BaHNSA METOL0B
dun3nyeckoro
MOZLeNMpoBaHNA B
NPON3BOACTBEHHOMN
npakTuke.
OndpdepeHumnansHoe MoHATue byHKUNK YK-1.5; OMNK-1.2; 3HaTb: nornyeckne dopmbl |, Jlekuna-becena

ncyncneHne gyHkLnn
HECKOJIbKMX NMepPEMEHHbIX.

HECKOJIbKNX NepeMeHHbIX.
ObnacTb onpeneneHns.
FeomeTpuyeckoe
n3obpaxeHue pyHKLMN
OBYX NepeMeHHbIX.
YacTHble Npon3BoaHbIE U
aonddepeHumpyemMocTsb
PYHKLUNN HECKONbKMX
nepemMeHHbIX. MoAHbIN
onddepeHumnan n ero
CBfI3b C YaCTHbIMM
NPOVN3BOAHbLIMU.
KacaTenbHasa naockocTb U
HOpPMab K MOBEPXHOCTW.
FeoMeTpuyecKnin cMbicn

1 npouenypsl,
cnocobcTByowme
pediekcum no nosoay
cobcTBEHHON 1N
MbICIUTEJIbHON
nesTeNnbHOCTU. YMeTb:
apryMeHTUpOBaHHO
thopMupoBaTb COBCTBEHHOE
Cy>XOEHNE N OLLeHKY
MHGpopMauun. BnapgeTsb:
HaBblkaMu onpeaeneHns
NpPaKTUYeCKnNX
rnocnencTBUN N3NOXKEHHOIO
peLlueHns 3agayn. 3HaTb:
OCHOBHbI€ MOJIOXKEHUS 1
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rnonHoro anddepeHumnana.
pagveHT n NpomnsBoaHas
no HanpaeaeHWo. YacTHble
NPON3BOAHbIE N MOJIHbIE
AnddepeHumnansl BbICLLINX
nopsiAkos. YacTHble
NPON3BOAHbIE BbICLLNX
NnOpsAKOB.
OnpdepeHumnans BbICLLINX
nopsakos. OnpeneneHve
3KCTpeMyMa QYyHKUNN
HECKOJIbKNX NepeMeHHbIX.
Heobxoanmoe ycnosne
3KCTpeMmymMa. [locTtaTo4HOE
yCJloBMe CyLLecTBOBaHUSA
3KCcTpemyMa. MeTtopn
HaVMeHbLUNX KBaApaTOB.

MeTobl
eCTeCcTBEHHOHAY4YHbIX
OUCUNMNIINH N BO3SMOXXHOCTM
WX MCMNOJIb30BaHUSA Npu
peLleHnn NpakTU4ecKmnx
3a4a4y B
npodeccnoHanbHom
LeaATeNbHOCTN YMeTb:
NCNoNb30BaTb MeTOAbI
un3nyeckoro
MOLeNINPOBaHMS,
NPUMEHSATb MeToAbl
(hn3nKo-MaTeMaTNHECKOrO
aHasnM3a K peLleHuto
KOHKPETHbIX
eCTeCcTBEHHOHAaYYHbIX 1
TexHu4ecknx npobnem.
BnapeTb: HaBblkaMu
npencTaBieHus
MoJly4eHHbIX pe3y/ibTaToB B
BUAE KPAaTKNX OTHETOB U
npeseHTauunii; MeTofamMu
6e3onacHoro obpatleHus c
XUMNYECKNMUN
MaTepranaMm C y4eTOM Ux
PU3NYECKUX U XUMUYECKNX
CBOWCTB.

I/IHTerpaanoe ncHncneHmne

HeonpepeneHHbin
VWHTerpan n ero CBOMCTBa.
Tabnnua 0CHOBHbIX hopMy N
WHTEer pupoBaHms.
OCHOBHbIE METOAbI
WHTErpnupoBaHmns.
HenocpencteeHHoe
WHTEerpnpoBaHme.
WNHTerpupoBaHune no
4acTAM 1 3aMeHa
rnepemMeHHon.
WNHTerpmnpoBaHune
pauMoHanbHbIX YHKLWNA.
Mcnonb3oBaHne MeToabl
pa3sioKeHNs Ha
npoctenwmne apobnu
pa3sioKeHns Ha
npocTtenwune opobu.
WNHTerpmnposaHue
BbIPa>XEHUIN, CoOAEepKaLLmnx
TpUroHOMeTpuyeckne

YK-1.5; ONK-1.2;

3HaTb: norn4yeckmne hopmel
M npouenypsl,
cnocobcTrytlowme
pednekcun no rnosoay
cobCcTBEHHOM 1
MbIC/IUTENbHOWN
DesATeNnbHOCTU. YMEeTb:
apryMeHTUpoBaHHO
(opMmpoBaTb COBCTBEHHOE
CY>XOEHNE N OLLEHKY
MHpopMauun. BnapgeTs:
HaBblKaMu ornpeaesneHns
MpPakTU4YeCcKnx
nocnencTBUN U3NTOXKEHHOIO
pelleHns 3agayun. 3HaTb:
OCHOBHbIE MOJIOXKEHUSA U
MeToabl
ecTeCTBEHHOHay4HbIX
ONCUNMNJINH U BOSMOXKHOCTH
MX NCNOJSIb30BaHNA Npun
peLleHnn NpakTu4ecKmnx

, Nlekuuns-becena
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QyHKUNN. MHTerpmnposaHue 3aja4 B
HEeKOTOpbIX npodeccnoHanbHom
nppaumoHabHbIX neAaTenbHOCTN YMeTb:

BbIpa>XEeHUM.
OnpepeneHHbI nHTErpan
Kak npenen nHTerpasbHbIX
CyMM. Ycnosus
CyLecTBOBaHUA
onpeneneHHoro
nHTerpana. OCHOBHble
CBOMCTBa onpenesieHHoro
nHTerpana. OueHkn
WHTerpanos. UHTerpan u
nepemMeHHbIM BEPXHNM
npepenom. dopmyna
HbloToHa-JlenbHuua n ee
npvMeHeHne Ans
Bbl4MCNEeHNSA
onpeaeneHHbIX
WHTerpanoB. BeldyucneHne
onpefeneHHbIxX
WHTerpasos.
WNHTerpmnposaHue no
4acTAM 1 3aMeHa
nepemMeHHon.HekoTopble
dusnyeckue n
reomeTpuyeckune
NPUIoXKEHUA
onpeneneHHoro
nHTerpana.
HecobcTBeHHbIe
MHTerpasb.

NCrMosib30BaTb METOAbI
dur3nyeckoro
MOZenMpoBaHns,
NPUMEHSTb METOAbl
PU3NKO-MaTeMaTUYECKOro
aHa/In3a K peLlueHunto
KOHKPETHbIX
eCTeCTBEHHOHAY4HbIX U
TexHn4yecknx npobnem.
BnapeTtb: HaBblkaMu
npeacTaBsieHns
NnoJly4eHHbIX pe3y/ibTaToB B
BMUOE KPAaTKMUX OTHETOB "
rnpeseHTaunn; metogamm
6e3onacHoro obpaleHus c
XUMUYECKNMUN
MaTepuanamm C y4eTOM nX
PU3NYECKNX U XUMUYECKMX
CBOWCTB.

OunddepeHunanbHble
ypaBHeHuns

OunddepeHunanbHble
ypaBHeHusa 1-ro nopsgka.
OCHOBHble NOHATUSA.
3apaya Kowwn. Teopema
CyLLLeCTBOBaHUA 1
e[MHCTBEHHOCTN 3aj4a4n
Kowwn. MoHsaTue 06 ocobbix
peleHnsax
anddepeHumanbHbIX
ypaBHeHUNn. OCHOBHbIE
Knaccbl ypaBHeHUn 1-ro
nopsiika, MHTerpupyeMbix B
kBaapaTypax. MpunoxeHns
onddepeHumanbHbIX
ypaBHeHui 1-ro nopsaka B
pa3anyHbIX obnacTax

YK-1.5; OlK-1.2;

3HaTb: nornyeckmne hopmel
M npouenypsl,
cnocobcTByowme
pediekcum no nosoay
cobcTBEHHON 1N
MbICIUTEJIbHON
nesTeNnbHOCTU. YMeTb:
apryMeHTuUpoBaHHO
thopMupoBaTb COBCTBEHHOE
Cy>XOEHNE N OLLeHKY
MHGpopMauun. BnapgeTsb:
HaBblKaMu ornpeaesieHns
NpPaKTUYeCKnNX
rnocnencTBUN N3NOXKEHHOIO
peLlueHns 3agayn. 3HaTb:
OCHOBHbI€ MOJIOXKEHUS 1

, Nekuuns-becena
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HayKu. MeToAbl
OudpdepeHunanbHble eCcTeCTBEHHOHAY4YHbIX
ypaBHEHUS BbICLLMX OVCUNNJINH Y BO3SMOXKHOCTM
nopsakos. OCHOBHble NX MCMNOJIb30BaHNA NpU
noHATMA. 3agada Kowwu. peLleHnn NpakTUu4eckKnx
MNMoHsATME 0 KpaeBbIX 3aja4y B
3apavax ans npogeccnoHanbHom
ongpdepeHumnanbHoOro LeaATeNbHOCTN YMeTb:
ypaBHeHUs. YpaBHeHus, NCNoJsib30BaTb MeTOAbI
BbICLUMX NOPAAKOB pur3nyeckoro
ponyckatoLme noHmxKeHns MoZenMpoBaHus,
nopsiaka. JInHenHble NPUMEHSATbL METOo bl
OAHOPOAHbIE PU3NKO-MaTeMaTU4ECKOro
onddepeHumanbHble aHaNun3a K peLleHunto
ypaBHeHUs. IX OCHOBHble KOHKPETHbIX
cBoncTBa. JInHenHas eCTeCTBEHHOHAaY4YHbIX U
3aBUCUMOCTb U1 TexHu4ecknx npobnem.
HEe3aBMCUMOCTb PeLUEeHWNN. BnapeTb: HaBblkaMu
Onpepenutens BpoHckoro npencTaBneHuns
CTpyKkTypa obuiero NnoJly4eHHbIX pe3y/ibTaToB B
pewweHns. JInHenHble BUAE KPAaTKNX OTHETOB U
OAHOPOAHbLIE YypaBHEHUS 2 npeseHTaunn, MmeTogamm
nopsiika c MOCTOAHHBLIMMU 6e3onacHoro obpatleHus c
KoappuumeHTamn. XUMNYECKNMN
XapakTepucrtmyeckoe MaTepuanaMm C y4eToM Nx
ypaBHeHue. 3 BO3MOXHbIX PU3NYECKNX U XUMUYECKMX
cny4yas. JinHenHoe CBOWCTB.
HEOLHOPOAHbIE
onddepeHumanbHble
ypaBHeHusa. MeTtop
NarpaH>xa Bapuaummn
NMPON3BOJIbHbIX
NOCTOSHHbIX. JINHENHbIEe
HEOAHOPOAHbIE YyPaBHEHUSA
C NOCTOAHHBLIMU
KoappuumeHTamn.
YpaBHeHns C npaBon
4YacTblo cneunanbHoOro
BMAa.
Panbl. 6 Yucnosble paabl. OcHoBHble | YK-1.5; OMNK-1.1; 3HaTb: nornyeckne cdopmbl |, Jlekuna-becena

onpeneneHus. CBoncTea
CXOAAWNXCH PALOB.
Heobxoanmoe ycnosune
cXoaMMoCTU. [locTaTo4YHble
yCNOBUSA CXOAUMOCTU
3HaKOMONIOXKNTESNbHbIX
pPAOO0B: MPU3HAKN
cpaBHeHus, lanambepa,

M npoueanypsl,
cnocobcTByOWMNE
pedekcun no nosony
cobCcTBEHHOM 1
MbIC/IUTENbHOWN
NesATeNnbHOCTU. YMEeTh:
apryMeHTUpOBaHHO
thopMunpoBaThb COBCTBEHHOE
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Koww, nHTerpanbHbIN.
3HakonepeMeHHble psagbl.
3HaKo4yepegaytoLwmnecs
paabl. Teopema JlenbHuua.
AbBconoTHasa 1 ycnoBHas
CX0AMMOCTb. CTeneHHble
paabl. NHTepBan n paanyc
CXOAMMOCTUN CTENeHHOro
psga. CBOMNCTBa CTEMEHHbIX
psanos. No4vyneHHoe
onddepeHumposaHne n
WHTerpmposaHue
CTeneHHbIX psaoB. Paabl
Tennopa n MakiopeHa.
Pa3znoxeHune pyHKUUN B
CTerneHHon pag.
MpuMeHeHne cTeneHHbIX
ps4oB B NpnBANXKEHHbIX
BbIHMNCNEHNAX 3HAYEHMWN
MYHKLUN 1 NHTErpasios

CY>XAEHNE N OLEHKY
MHpopMauun. BnapgeTs:
HaBblkaMu onpeaeneHns
NpPakKTUYECKMX
nocneacTBUA N3NI0XKEHHOI 0
pelleHns 3agayn. 3HaThb:
Ba>KHENLWINX PU3NYECKUX
npnbopoB; HOPMbl TEXHUKWN
6e3onacHOCTM X
peanunsaumns B
nabopaTopHbIX U
TEXHOJIOMNYeCKMX
ycnosusx. YmMeTb:
NCNoJsib30BaTb OCHOBHbIE
3aKOHbI
eCcTecTBEHHOHAYYHbIX
OVNCLUMNIIVH B
npodeccnoHanbHoOn
nesTenbHoCTY;
OCYLLECTBJIATb MOWUCK,
KPUTUYECKNIA aHanns3 un
CUHTE3 NHopMaLnn,
NPUMEHSATb CUCTEMHBbIN
NOAXOA AJ1A peLleHns
NMoCTaB/IEHHbIX 3a4ay;
BrnapeTtb: HaBblKamMu
NCMoJib30BaHNSA OCHOBHbIX
eCTeCcTBEHHOHAaYYHbIX 1
06LEenNHXEeHEPHbIX 3HaHNS,
MeToAamu
MaTeMaTU4YeCcKoro aHaansa
B Ba>KHEWNLINX
NPakTUYEeCKNX
NPUJIOXKEHUAX; OCHOBHbLIMM
MeToAamMu pu3snKo-
MaTeMaTU4ecKoro aHanamsa
ONs pelieHns
eCTeCcTBEHHOHAY4YHbIX
3ajayd; npuemMamu
NpaBuLHON 3KCMNTyaTaumnm
OCHOBHbIX NpU60opPOB 1
obopynoBaHus
CoBpeMeHHOWN hun3nyeckon
nabopaTtopuun; metogamu
obpaboTku n
NHTEPNpPeTNPOBaHMNA
pe3ysnbTaToB
3KCNepuMeHTa; npuemamm
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MCMnoJsib30BaHNs MeTO40B
dur3nyeckoro
MogenmpoBaHunsa B
MPOV3BOACTBEHHON
rMpakTuke.
Teopunsi BEpPOSATHOCTEN. BeposATHOCTb cobbITHS. YK-1.4; 3HaTb: OCHOBHbIE TEPMUHbLI |, Jlekunsa-becena

Knaccnyeckoe n
cTaTucTn4eckoe
onpegeneHue
BepoATHOCTEN CobbITUNA.
dnemMeHTbl KOMBMHaTOPUKM.
TeopeMbl CIOXKeHUsA U
YMHO>XEHMNS BEPOATHOCTEN.
YcnoBHasi BEPOATHOCTb.
Teopema cnoxeHus
BEPOATHOCTEN COBMECTHbIX
cobbITin. OCHOBHbIE
hopMy bl 4S15 BEPOSATHOCTH
cobbiTun. Popmyna NoSHON
BeposTHOCTU. PopMyna
baneca. ®opmyna
BepHynnn. ®opmyna
lMyaccoHa. JnuckpeTHble
c/lyqalHble BeSINYMHbI.
Buabl cny4yamHbIX BEAVNYMH.
PacnpepneneHne
OVUCKPETHOWM Cny4yanHom
BEJINYMHBI.
MaTemaTunyeckoe
oXugaHwe n gucnepcus, nx
cBoOMCTBa. HenpepbiBHbIE
CNy4yaHble BEe/INYUHDI.
PyHKUMS 1 NNOTHOCTb
pacnpegeneHns
BEPOSATHOCTEN.
MaTemaTuyeckoe
oXupaHue n gucnepcus.
Mopga n megnaHa.
MomeHTbl. OCHOBHbIe BUAbI
pacnpeneneHun:
paBHOMEpHoOeE,
3KCMOHeHUManbHoe,
HOpManbHoe CucTeMmsbl
CNy4YalHbIX BEJINYUH.
PacnpepeneHvne gsymepHom
CJ/ly4aHOW BEJINYMHDbI.
KoBapurauusa n

KO3 pULMEHT Koppensaunn.

1 6a30BbIE 3/IEMEHTHI,
MeToAbl NCC/Ief0BaHUN B
cucTeMe coumanbHo-
ryMaHUTapHOM 3HaHUS.
YMeTb: KpUTNYEeCKn
oueHMBaTb MHMOPMaUmto,
HEe3aBMCUMO OT UCTOYHUKA,
CaMOCTOATENbHO
npuobpeTtaTb 1
CcMCcTeMaTM3npoBaTh
3HaHWs,
apryMeHTUpOBaHHO
OTCTaMBaTb CBOKO TOYKY
3peHunsa BnapeTb:
KOHKpETHON MeTohosiornen
1 6a30BbIMY METOAAMMU
coumanbHO-ryMaHUTapPHbIX
ONCUMNNNH,
Mo3BOJISOLLNMYN
OCYLLLEeCTBAATb peLleHne
LWNPOKOro Kflacca € 3afay H
ay4YHO-UCCNenoBaTesIbCKOro
W NPUKIaOHOro XxapakTepa.
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JlnHelHas perpeccus.
MpenenbHble TeoOpeMmsl
TEeopun BEPOATHOCTEN.
3akoH 60sbLINX Yucen.
LleHTpanbHasa npepesibHas
Teopema.

MaTemaTunyeckas Bbibopka n ee YK-1.4; 3HaTb: OCHOBHbIE TepMUHbI |, Jlekunsa-becena

cTaTuUCTUKa. pacnpeneneHue. 1 6a30Bble 2/1IEMEHTHI,
BeibopoyHas n MeToLbl NCCNlefoBaHUN B
reHepalibHas cucTemMe coumanbHo-
COBOKYMHOCTW. Tunbl ryMaHUTapHOM 3HaHUA.
BbI6OPOK. MONNIOH YacToT YMeTb: KpUTU4eckun
W TMCTOrpamm. oueHMBaTb MHMOPMaLMIo,
CTtaTucrtumyeckoe HE3aBMCMMO OT NCTOYHUKA,
pacnpegeneHne BolbOpKN. CaMOCTOATESIbHO
AMnupnyeckasa pyHKUNS npuobpeTtaTb 1
pacrnipefesieHuns. CMCTEMaTN3NPOBaThb
CTaTuCcTM4YeCcKme oLeHKN. 3HaHuA,
HecmeuweHHble, apryMeHTuUpoBaHHO
3(pPeKTMBHbIE U OTCTamBaTb CBOIO TOYKY
COCTOSITE/IbHbIE OLLEeHKMW. 3peHunsa BnageTb:
BbibopoyHasa cpegHsAsa n KOHKPETHOW MeTOA0JI0rnen
BbIbOpOYHaa ancnepcus. 1 6a30BbIMN MeTO4aMU
Toye4yHasa n UHTepBasibHble counanbHO-ryMaHnTapHbIX
oueHKKN. [loBepuTenbHbIN ONCUNNINH,
MHTepBas. Meton MO3BOJIAOLWMMMN
MOMEHTOB [4J151 TOYEYHON OCYyLLeCTBNATb pelleHne
OLEHKM MapaMeTpoB LLIMPOKOro Knacca € 3aaay H
pacnpegeneHus. lMposepka ay4HO-NccnenoBaTeNIbCKOro
CTaTUCTUYECKUX rnnoTes. M NpUKIagHOro xapakrepa.
MoHATWE CTaTUCTUYECKON
rmnoTesbl. OWnbKN
rnepBoro 1 BTOpPOro poga.
MpoBepka rmnoTesbl 0
pacnpeneneHumn
reHepasibHoMn
COBOKYMHOCTU. CpaBHEHME
OBYX oucrnepcumn
HOPMaJibHbIX FeHepasibHbIX
coBOKynHocTen. Kputepun
MunpcoHa. KoppenaunoHHo-
perpecCcrMoHHbIN aHaNn3.
BbibopoyHble ypaBHeHUS
perpeccun. JINHENHbIN
KO3 PULMEHT KOppensunn.

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

Cem

Ne paspgena pUCUUNIIUHBI

HaumeHOBaHMe NpPaKTUYeCKUX 3aHATUM

06bem B yacax

o®0

390

0390

1

2

3

4

6

2

Ponb MaTemaTuku B Hayke. JInHenHasa anrebpa

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

4

5
2

AHanunTu4yeckas 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.

4

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.

Mpenen dyHKUNM

Mpenen dyHkunn. NMpeanen pyHKUMM B To4Ke. Mpenen pyHKUUM B 6€CKOHEYHOCTU. TeopeMbl
o npegenax yHKUUN. TUnbl HeonpeaenEHHOCTEN N CNocobbl NX PaCcKpPbITUS.
3ameyaTenbHble npedensl. ix cBoncTea Pa3nmyHble onpegeneHns HenpepbiBHOCTU MYHKLUMN
B TOYKe. HenpepbiBHOCTb OCHOBHbIX 3/IeMeHTapHbIX PyHKLUMA. Knaccugurkaumsa Tovek
pa3pbiBa PyHKLMNA.

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.

OnddepeHumnanbHoe ncHnucneHne pyHkUum
HECKOJIbKUX NePEMEHHbIX

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

MHTera)’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.

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.

14

Panbl

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

12
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Cem

Ne paspena pUCUUNUHDbI

HauMmeHoBaHue npakTudieckKkux 3aHATUMN

06bem B yacax

(o] o)

390

03®0

2

3

a

5

6

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

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

Teopwus BeposTHOCTEW

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

MaTemaTnyeckasa cTtaTucTmka

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

WUTOro:

68

12

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

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

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

Y4ebHbIM NIaHOM He NMpeayCcMOTPEHO

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

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
2 Ponb MaTeMaTuku B Hayke. JlInHenHas anrebpa |Monbop n coctaBneHne npumepos. PelweHne 3anay. KOHCNekTpoBaHue 1-2 Hepn 2 14
TeopeTn4eckoro matepuana.
2 KoHTposbHas paboTa. PeweHne TMNOBLIX 3a4au. 2 Heq 2
2 AHannTuyeckasa reomeTpus. KomnnaekcHole Monbop n cocTaBneHne npumepos. PeleHne 3agay. KOHCNeKTpoBaHue 3-5 Hepg 8 38
yucna TeopeTn4eckoro matepuana.
2 Mpepen dyHKUNN Monbop 1 cocTaBneHue NnpMMepos. PewweHne 3agay. KoHcnekTupoBaHue 6-7 Hep, 4 20
TeopeTnYecKoro matepuvana.
2 KoHTposnbHas paboTa. PeweHne TMNOBLIX 3a4au. 7 Hep 2
2 OnddepeHunanbHoe ncHncieHne yHKLnmn Monbop 1 cocTaBneHue NnpMMepos. PewweHne 3agay. KoHcnekTupoBaHue 8-10 4 18
OLHOWN NepeMeHHOoMN. TeopeTnYecKoro matepuania. Hep
2 KoHTposnbHas paboTa. PeweHne TMNOBLIX 3a4au. 10 Hep 2
2 OnddepeHunanbHoe ncHncieHne yHKLnmn Monbop 1 cocTaBneHue NnpmMepos. PewweHne 3agay. KoHcnekTupoBaHue 11-13 6 20
HECKOJIbKNX NepeMeHHbIX TeopeTnYecKoro matepuania. Hep
2 KoHTposnbHas paboTa. PeweHne TMNOBLIX 3a4au. 13 Hepn 2
2 WNHTerpanbHoe ncyucneHve. Monbop 1 cocTaBneHue NnpmMepos. PewweHne 3agay. KoHcnekTupoBaHue 14-17 6 18
TeopeTn4ecKoro matepuvana. Hep
2 KoHTposnbHas paboTa. PeweHne TMNOBLIX 3a4au. 17 Hep 2
3 OuddepeHumanbHble ypaBHEHMS. Monbop 1 cocTaBneHue NpMMepos. PewweHne 3apay. KoHCnekTupoBaHue 1-8 Hepn 12 30
TeopeTn4ecKoro matepuvana.
3 KoHTposnbHas paboTa. PelleHne TnNoBsbIX 3aau. 8 Hep 2
3 Pagbl. Monbop 1 cocTaBneHue NpuMepos. PewweHne 3apay. KoHcnekTupoBaHue 9-12 13 30
TeopeTnYecKoro matepuvana. Hep
3 KoHTposnbHas paboTa. PelleHne TnNoBsbIX 3aau. 12 Hep 2
3 Teopus BEpOATHOCTEN. Monbop n cocTaBneHne npumepos. PeweHne 3apayvy. KoHcnekTupoBaHue 13-15 12 29
TeopeTnYecKoro matepuvana. Hep
3 KoHTposnbHas paboTa. PelleHne TnNoBsbIX 3aau. 15 Hepf 2
3 MaTemaTun4eckas CTaTUCTUKA. Monbop 1 cocTaBneHue NpMMepos. PeweHne 3apay. KoHcnekTupoBaHue 16-17 12 30
TeopeTn4ecKoro matepuvania. Hep
3 KoHTposnbHas paboTa. PelleHne TnNoBbIX 3aau. 17 Hep 2
NTOro: 97 247
5.9. KanenpapHbin rpacduk BocnuTaTeNibHOU paboThl N0 AUCUMUNJIMHE
Moaynb pJaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa nposepeHns OTBETCTBEHHbIA JocTuxeHus
MeponpuaTuUs obyyalowuxcs
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Moaynb 3 YyebHo- 02.2026 MI'TY Ponb MmaTeMaTuKu B Hayke. [pynnosas NekTop. YK-1.1; ONK-1.1; OMNK-1.2;

nccnegoBaTesibCkag u YK-1.2; YK-1.3; YK-1.4;
Hay4HoO-ucciegoBaTesibCKas YK-1.5;
0eAaTeNbHOCTb
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

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

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

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

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

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

Ha3sBaHue

CcblniKa

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

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

Boromonos, H. B. MaTemaTuka : y4yebHnk ans sy3sos / H. B.
Boromornos, M. N. CamonneHko. — 6-e n3a., nepepab. n gon.
— MockBa : U3paTenbcteo KOpanT, 2025. — 400 c. —
(Bbicluee obpasoBaHmne). — ISBN 978-5-534-20141-3. —
TeKCT : 3N1eKTPOHHbIN // Obpa3oBaTenbHasa naaTdopma
HOpanT [canT]. — URL: https://urait.ru/bcode/581540

https://urait.ru/bcode/581540

LLUnnayes, B. C. 3aga4yHUK No BbICLLIEN MaTeEMaTUKeE : y4yebHoe
nocobue / B. C. Wuna4eB. — 10-e n3pa., ctep. — MockBa :
NH®PA-M, 2025. — 304 c. — (Bbicluee obpasoBaHue). - ISBN
978-5-16-010071-5. - TekCT : 3n1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2210902

https://znanium.ru/catalog/document?id=464774

Kypc Bbiclien maTemaTuku, T.1 : y4yebHuk / M.K.
BenaHokos, O.M. WWesskosa, C.K. Kymwxea,T.W. léMunHa [n
ap.]l; non pen. M.K. bepaHokosa. - 3-e n3g, ucnp. u gon. -
CaHkT-MeTepbypr : JlaHb, 2025. - 396 c. - TekcT :
3N1EeKTPOHHbIN. - 3BC JlaHb. - URL:
https://e.lanbook.com/book/460592. - Pexxum gocTyna: ro
rnoanucke. - Lan. - ISBN 978-5-507-50291-2

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

Kypc Bbiclien mateMaTuku, T. 2 : y4ebHuk / M.K.
BenaHokos, O.M. WWeBskosa, C.K. Kymxesa, T.U. AéMuHa [un
ap.1; nog pea. M.K. begaHokosa. - 3-e g, ucnp. n gon. -
CaHkT-MeTepbypr : JlaHb, 2025. - 360 c. - TekcT :
3N1eKTPOHHbIN. - 9BC JlaHb. - URL:
https://e.lanbook.com/book/482921. - Pexxum gocTyna: no
noanucke. - Lan. - ISBN 978-5-507-51698-8

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

ONs VL C HapyLWeHMAMKN 3peHuns:

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

e B hopMe aygunocpanna,

B nevyaTHon hopMe Ha s3blke bpanns.

ONns nuu c HapyweHuamMm cnyxa:

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

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

¢ B (OpMe INEKTPOHHOIr0 AOKYMEHTA,
e B hopMe ayaunocpanna.
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7. ®OHA, OUEHO4YHbIX CPencTB AN NPoBeneHUs NPOMEe>XYTOYHOMU

aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

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

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)

HauMeHoBaHue y4ebHbIx
AVCLUNJINH,

o®0

390

0390

cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

ONK-1.1 leMOHCTpUpPYeET 3HaHUEe POPMYJ 1 3aKOHOB MaTeMa

TUKN, q)VI3I/IKI/I, XUMUN.

BbinonHeHne n 3awmnTa
BbIMYCKHOWN
KBaJIMunKaunoHHoM paboTbl

8 9 MoaroToBKa K cAaye u cpava
rocyaapCTBEHHOI0 3K3aMeHa

4 4 DNeKTPOTEXHUKA, OCHOBBbI
3NEKTPOHUKN N aBTOMATUKMN

34 34 MexaHuKa

3 3 WNH)XeHepHas rpaduka

12 12 Xnmuns

12 12 Dusmka

23 23 MaTemaTuka

OMNK-1.2 lNpyMeHsaeT NoslyYeHHble 3HaHUS AN peleHna MaTeMaTnYeckKnx n pmusndeckmnx 3agad, CTpouT MaTemMaTmyeckme
MOLENN XUMNYECKUX NMPOLLECCOB, MOJIb3YETCH OCHOBHLIMU NPUEMaMn U MaTEMAaTUYECKMMUN METOAAMWN peLlleHns 3aaau,
3aKOHaMun (PU3NKU; HABbIKAMUN TEOPETUHECKMX U IKCNEPUMEHTAJIbHbIX METOA0B U3YHEHUSA XUMUYECKUX SABIEHUN.

8 9 BbinonHeHWe n 3awmTa
BbIMYCKHOWN
KBanMuUKaLMoHHoM paboTbl

8 9 MogroToBka K caadve u caava
rocyfapCTBEHHOI0 3K3aMeHa

4 4 DNeKTPOTEXHUKA, OCHOBBbI
3/IEKTPOHNKU M aBTOMaTUKWN

34 34 MexaHuKa

12 12 Xnmuns

12 12 [OEE]

23 23 MaTemaTuka

YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4un

8 9 BbinonHeHwe n 3awmTa
BbIMYCKHOWN
KBaNUuUKaLMoHHOM paboTbl

8 9 MpeoannioMHas NpakTuka

8 9 MoaroToBKa K cAavye u cpava
rocyaapCTBEHHOI0 3K3aMeHa

7 8 Hay4Ho- nccneposaTesibCKas
paboTa

6 6 TexHonornyeckas (MpoeKkTHo-
TexHOJIornyeckas) npakTmka

4 4 Hay4Ho-uccnegoaTtenbcKas
paboTa (nonyyeHne
nepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTesibCkonm paboThl)

12 12 Xnmuns

12 12 [OEE]

23 23 MaTemaTuka

1 1 dunocousa

YK-1.2 HaxoguT n KpUTUYECKN aHaIM3npyeT nHpopMaumo, HeobxoauMyo A5 peleHnsi NoCTaBJeHHON 3a4a4n

8 BbinosHeHne 1 3awunTa
BbIMYCKHON
KBaANUKaLMoHHOM paboTbl

8 9 MpeponnaomMHas npakTuka

8 9 MoaroToBKa K coaye n caava
rocyfapCTBEHHOr0 3K3aMeHa

7 8 Hay4Ho- nccnenosaTesibCKas
paboTa

6 6 TexHonorn4yeckas (NPoeKkTHo-
TexHOJIornyeckas) npakTmka

4 4 Hay4Ho-nccnegosaTtenbcKas

paboTa (nonyyeHune
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccaenoBaTenbCckon paboTbl)
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3Tanbl GOPMUPOBAHUA KOMMNETEH

uumn

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpasoBaTesibHOM
nporpamMmbl

12 12 Xumuns

12 12 Ddursumka

23 23 MaTemaTuka

1 1 dunocous

YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapUaHTbl pelleHns 3a4a4u, oueHnBas UX 4OCTOUHCTBA U HEAOCTaTKN

8 9 BbinonHeHue 1 3awnTa
BbIMYCKHON
KBanNUKauMoHHom paboTbl

8 9 MpenannnoMHas NnpakTuka

8 9 MoAroToBka K caaye v caadva
rocy4apCTBEHHOIr0 3K3aMeHa

7 8 Hay4Ho- nccnepnosaTesibCKas
paboTa

6 6 TexHonornyeckas (NPoeKTHo-
TexHOoJIornyeckas) npakTmka

4 4 Hay4Ho-nccneposaTtenbCcKas
paboTa (nonyyeHune
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

12 12 Xnmuns

12 12 dusnka

23 23 MaTemaTuka

MHEHWI, UHTEpPNpeTaunii, OLEHOK U T.A. B PaCCYy>XAEHUAX ApY

YK-1.4 paMOTHO, JIOTNYHO, apryMeHTUPOBaHHO hopMupyeT COOCTBEHHbIE CY>XXOAEHNSA N OLLeH

r'MX Y4aCTHUKOB OEATENIbLHOCTU

Ku. OTnm4aeT pakTbl OT

8 9 BbinonHeHne n 3awuTa
BbIMYCKHOWN
KBaJIMUKaLMoHHoM paboTbl

8 9 MNpepavniomMmHas NpakTuka

8 9 MogroToBka K caadve u cgava
rocyapCTBEHHOro 3K3aMeHa

7 8 Hay4Ho- uccnepnosaTesnibCcKas
paboTa

6 6 TexHonornyeckas (MpPoeKkTHo-
TexHOJIornyeckas) npakTmka

4 4 Hay4Ho-nccneposaTtenbckas
paboTa (nmony4yeHne
NepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

7 8 OpHaMeHT 1 COBPEMEHHbIN
aon3anH

7 8 LiBeToBeneHune un
KOJIOPUCTUKA

6 8 P1UCYyHOK 1 OCHOBbI
nepcnexKTuBbI

6 8 PucyHOK 1 ocHOBbI
KOMM03uLmnm

12 12 Xnmuns

12 12 dusnka

23 23 MaTemaTuka

1 1 dunococus

YK-1.5 OnpepensieT n oueHUBaeT NOCAeACTBMSA BO3MOXHbIX PELUeHU 3a4a4K

8 9 BbinonHeHne n 3awuTa
BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

8 9 MNpepavnaomMHas NpakTuka

8 9 MogroToBka K caadve u cgava
rocy4apCTBEHHOro 3K3aMeHa

7 8 Hay4Ho- uccnepnosaTenbCcKas
paboTa

6 6 TexHonornyeckas (MpoeKkTHo-
TexHOJIornyeckas) npakTmka

4 4 Hay4Ho-nccnepnosaTtenbckas
paboTa (mony4yeHne
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

7 8 OpHaMeHT 1 COBPEMEHHbIN
aoun3anH

7 8 LiBeToBeneHune un
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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
obpa3zoBaTenbHOM
nporpaMMbl
KOJIOPUCTUKA
6 8 PUCYyHOK 1 OCHOBbI
rnepcnexKTuBbI
6 8 P1CYyHOK 1 OCHOBBI
KOMMNO3ULMK
12 12 Xnmus
12 12 dursvka
23 23 MaTemaTuka

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

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oOyyeHus HaummeHoBaHue
pesynbTaThbl HeynoBJIETBOPUT | yaoBneTBopuUTen XopoLwio OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLuuun
1 2 3 4 5 6

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

YK-1.1 AHann3supyeT 3agady, Bblgensas ee 6a30Bble coOCTaBsOWNE, ocyulwlecTBadeT AeKOMNOo3nUuuto 3adaldn

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

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0EeATENbHOCTN.
YMeThb: YacTu4Hble yMeHUs | HenosHble ymMeHus | YMeHusa noJiHble, CchopMupoBaHHbIe
apryMeHTUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTeMaTU4YeCcKOM | cucTeMaTuyeckoe
COMoCTaBNEHNSA HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
pasHbIX HaBbIKOB HaBbIKOB
MCTOYHUKOB JonyckatTcs

nHpopmaumm ¢ npobensi

Llefblo BbIIBNEHUSA
X NpOTUBOpPEYNI
1 NoOncKa
00CTOBEPHbIX
CYXOEHUN.

TecT,
KOHTPOJIbHasA
paboTa, 3a4éT,
3K3aMeH.

YK-1: CnocobeH ocyLecTBAATb NOUCK, KPUTUYECKMIA aHaIN3 U CMHTE3 MH(OPMaL MK, NMPUMEHATb CUCTEMHBbIV Noaxon Ans
pelleHns NoCTaBNeHHbIX 3a4a4

YK-1.4 'paMOTHO, IOFTNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXAEHUA N OLeHKN. OTanYaeT akTbl OT
MHEHUN, MHTepnpeTaLunin, OLEHOK U T.4. B PaCCy>KAEHUAX APYTrUX Y4aCTHUKOB AeATesIbHOCTH

3HaThb: -
OCHOBHbIE
TEPMUHbI ”
6a3oBble
3/1eMeHTbl, MeToabl
nccneaoBaHNn B
cucTeme coumanbH
0-r'yMaHNTapHOM
3HAHUS.

®parMeHTapHble
3HaHWA

HenosHble 3HaHuA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMeTh: -
KPUTUYECKN
oueHnBaTb
MHpopMauuio,
He3aBnCuUMO OT
NCTOYHUKA,
CaMOCTOATEsIbHO

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebonblUne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

TecT,
KOHTPOJIbHa4A
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

nprobpeTtaTb 1 cUC
TeMaTM3npoBaTb
3HaHus,
apryMeHTMpOBaHH
0 OTCTanBaTb CBOIO
TOYKY 3peHus.

Bnapersb: -
KOHKpeTHOoW
MeTonosiorven n
6a3oBbIMU
MeToAamun couman
bHO-FYMaHUTapPHbIX
ONCLUUMIINH,
Mo3BOJSISOLLNMUN
OCyLeCcTBAATb
peweHne
LLUMPOKOro Ksacca C
3a/a4 Hay4yHo-uccn
efoBaTeNIbCKOro n
npukKIagHoOro
XapakTepa.

YacTu4Hoe
BNajeHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHnNn
HaBbIKOB
nonyckarTcs
npobensl

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

OMNK-1: CnocobeH NPUMeHATb eCTeCTBEHHOHaYy4Hble N 06LLI,EI/IH)KEHeprIe 3HaHWNA, MEeToAbl MaTEMAaTUYECKOro aHaan3sa n
MOLENMPOBaHUA B NPOECCMOHANIbHON OEATEIbLHOCTH

OMNK-1.2 MpuMeHseT NoNy4YeHHble 3HaHWS L1 PelleHns MaTeMaTUYeCKnX n unsnyecknx 3agay, CTpouT MaTeMaTuyeckme
MoAenv XMMUHYECKNX NPOLLecCoB, NoJib3yeTCA OCHOBHBIMW NMPUeEMaMn U MaTeMaTUYeCKMMU MeTodaMu pelleHns 3anad,
3aKOHaMn OU3NKN; HaBblKaM/ TEOPETUYECKUX U IKCMEPUMEHTasIbHbIX METOA0B U3YHYEHUS XUMUNYECKNX SABJIEHUN.

3HaTb: OCHOBHbIE
MONIOXKEHUS 1
MeToAbl ecTecTBeH
HOHaYy4HbIX
ONCLUMMIINH 1
BO3MOX>XHOCTU UX
MCNoJib30BaHUs
npu peweHnn
MPaKTUYeCKNX
3apay B
npogeccnoHanbHo
N NesaTenbHOCTU

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMmeTb:

YacTun4Hble ymeHuns

HenosnHble ymeHns

YMeHnsa nosHeole,

CdopmupoBaHHble

MCNoJsib30BaTb jonyckatTcs yMeHus
MeToabl HebonbLne

hunsnyeckoro owmnbKkmn

MoAenmpoBaHus,

NMPUMEHATb

MeTonbl pU3nKo-

MaTeMaTUYeCKoro

aHanmsa K

peLleHunio

KOHKpPEeTHbIX ecTec

TBEHHOHAY4HbIX U

TeXHU4YeCKnx

npobnem.

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BNageHne e npuMeHeHue cucTemMaTU4YeCKOM |cuctemMmaTuyeckoe
npencTaBsieHNs HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
MOJTyYEeHHbIX HaBbIKOB HaBbIKOB
pe3ynbLTaToOB B JonyckawTcs

BUOE KpPaTKUX npobensl

OTYETOB U
rnpeseHTauunm;
MeTogamun
6e3onacHoro
obpalleHuns c
XUMUNYECKUMN
MaTepuanamm c
Y4YeTOM nX
PhU3nYecKux n
XUMUNYECKMX
CBOWNCTB.

TecrT,
KOHTpOJIbHas
paboTa, 3a4éT,
3K3aMeH.

OMNK-1: CnocobeH NMPUMeHATb eCTeCTBEHHOHaYy4Hble N 06LLI,EI/IH)KEHeprIe 3HaHWA, MeToAbl MaTEMaTUYECKOro aHaan3sa n
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

MoaoesiMpoBaHNA B I'IpOCt)ECCI/IOHaJ'IbHOPI AeATesIbHOCTU

OlK-1.2 MNMpuMeHseT nosiy4eHHble 3HaHUA 0NA pelleHns MaTeMaTu4Yeckux u pusnyecknx sagay, CTpouT MmaTeMaTuyeckue
MOLeNn XUMNYECKMNX NPOoLLeCcCOoB, NoJib3yeTCA OCHOBHbIMY MpYeMaMun U MaTeMaTU4YeCKuMn MeToLaMun peLlleHus 3agad,
3aKOHaMUN PU3NKN; HAaBbIKaMU TEOPETUYECKUX U SKCMEPUMEHTAJIbHbIX METOA0B U3YYEHUS XUMUYECKNX SBJIEHUN.

3HaTb: OCHOBHbIE
MOJNIOXKEHUS 1
MeToAbl ecTeCcTBeH
HOHay4HbIX
ONCLUUMJIVH 1
BO3MOX>XHOCTU UX
MCNOoJIb30BaHMS
npu peweHnn
NMPaKTUYeCcKnX
3a4ayv B
npodgeccruoHaibHO
N 0esATenbHOCTHn

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

CdhopmMupoBaHHble
cncTemaTmyeckme
3HaHuA

YMmeThb:

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,

ChopmMupoBaHHble

MCMonb30BaTh JonyckaroTcs yMeHUNs
MeToAbl HebonbLne

pur3nyeckoro owmnbKn

MOLenmpoBaHus,

MPUMEHSATb

MeTonbl pU3nKo-

MaTeMaTn4ecKoro

aHanm3a K

peLueHmnto

KOHKPETHbIX ecTec

TBEHHOHAY4YHbIX U

TexXHUYeCcKmnx

npobnem.

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
npeacTaBsieHns HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
MOJIyYEeHHbIX HaBbIKOB HaBbIKOB
pesynbLTaToB B JonyckatTcs

BMAE KPaTKNX npobensi

0TYeTOB 1
npeseHTauun;
MeTonamu
6e3onacHoro
obpalleHns c
XUMUNYECKNMU
MaTepuanamm c
Y4YeTOM UX
hursnyeckux n
XUMUNYECKNX
CBOWCTB.

TecT,
KOHTPOJIbHas
paboTa, 3a4éT,
3K3aMeH.

OMNK-1: CrnocobeH NpUMeHsITb eCTEeCTBEHHOHAYYHble U 0b6LLIENH)KEHEPHbIE 3HaHNS, MeTOoAbl MAaTEMAaTMYECKOro aHain3a u

MoaoesnnmpoBaHMa B N

potheccnoHanbHOM AesTeNbHOCTH

OlK-1.1 eMOoHCTpUpYeT 3HaHWe POPMYJT M 3aKOHOB MaTEMATUKN, PU3UKN, XUMUN.

3HaTb: OCHOBHbIE
phusnyeckue
ABNEHUS,
OCHOBHbIE 3aKOHbI
DU3UKK U XNMNK;
rpaHnLbl NX
NMPUMEHUMOCTN,
npuMeHeHne
3aKOHOB B
BaXXHENLNX
NMPaKTUYeCKnNX
MPUNOXKEHUSAX U
MOLeNMpoBaHNsA B
npogeccnoHanbHo
n NesaTenbHOCTH;
Ha3Ha4vyeHne un
MPUHLWNbI
nencTems
BaXXHENLLINX
hUsnyeckunx

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

TecrT,
KOHTpPOJIbHas
paboTa, 3a4éT,
3K3aMeH.

31/72




MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

npubopoBs; HOpMb
TEXHUKM
6e30nacHOCTUN Mx
peanvsauusa B
nabopaTopHbIX U
TEXHOJIOrN4eCKMX
YCJI0BUSIX.

YmMmeThb:
MCMonb30BaTh
OCHOBHbIE 3aKOHbI
eCTeCcTBEHHOHAY4YH
bIX AVCLUMJINH B
npogeccnoHasnbHO
n NesaTenbHOCTH;
OCyLeCcTBAATb
MowucK,
KPUTUYECKINI
aHan3 n CuHTE3
MHpopMaLuuu,
NMPUMEHATb
CUCTEMHBIN
noaxon Ans
pelieHuns
MOCTaBJIEHHbIX
3ajay;

YacTu4Hble YMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKun

ChopmMupoBaHHble
yMeHuns

Bnapetb:
HaBblKaMu
NCcrnosib30BaHNSA
OCHOBHbIX eCTecTB
€HHOHAaY4HbIX 1
o6LLenH)XeHepHbIX
3HaHWA, MeToAamMu
MaTeMaTn4eckoro
aHasnu3a B
Ba)>KHENLNX
NpaKTUY4eCKMX
NPUIOXKEHUAX;
OCHOBHbIMM
MeTogamMun PU3NKo-
MaTeMaTu4yeckoro
aHanu3a onsa
pelweHns ectecTee
HHOHaYy4HbIX
3ajay; npueMamu
rnpaBuJibHON
3KcnayaTauum
OCHOBHbIX
npmbopos n
obopynoBaHuA
COBpPEMEHHOM
du3myeckon
nabopatopuu;
MeTonamMun
06paboTkM N nHTE
prnpeTnpoBaHns
pe3ynbTaToB
3KCNepuMeHTa;
npvemammu
MNCMNOJb30BaHMNSA
MeTOoLOB
husnyeckoro
MOLenMpoBaHUA B
MPOVN3BOACTBEHHOMN
npakTunke

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
aornyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

OMK-1: CnocobeH NpuMeHsTb eCTeCTBEHHOHAYYHbIe U 0OLLEeNHXXEeHepHbIe 3HAHUS, MeTOoAbl MaTeMaTUYeCKOro aHaansa 1
MOAEe/IMPOBaHNS B NPOEeCCMOHANIbHON AeATeNbHOCTH

OlK-1.2 NpuMeHAeT nosly4eHHble 3HaHUA ONA peleHns MaTeMaTUYecknx n pusnyecknx 3agay, CTpoutT MaTemaTu4yeckmne
MOLENN XUMNYECKUX NMPOLLECCOB, MOJIb3YETCH OCHOBHLIMU NpMEMaMn U MaTEMaTUYECKMMUN METOAAMWN peleHns 3aaad
3aKOHaMun PU3NKU; HABbIKAMU TEOPETUHECKMX U IKCNEPUMEHTAJIbHbIX METOAO0B U3YHEHUSA XUMUYECKUX SABIEHNN

3HaTb: OCHOBHbIE

®parMeHTapHble

HenosHble 3HaHuSA

CchopMupoBaHHsble,

CchopmMupoBaHHbIe

TecT,
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
NOJIOXKEHNS 1 3HaHuA HO cofepikalune cncTemMaTU4yeckue | KOHTPOJibHas
MeToAbl ecTeCTBEH oTAefNbHbIe 3HaHWA paboTa, 3a4éT,
HOHay4YHbIX npo6esbl 3HaHUA 3K3aMeH.

ONCLUMMIINH 1
BO3MOXXHOCTW UX
MCNoJsib30BaHUs
npu peweHnn
NpPaKkTU4eCcKnx
3apay B
npogeccnoHanbHo
N NesaTenbHOCTU

YMmeTb:

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,

CchopMupoBaHHbIe

MCNoJsib30BaTb jonyckatTcs yMeHus
MeToabl HebonbLne

hunsnyeckoro owmnbKkmn

MoAenmpoBaHus,

NMPUMEHATb

MeTonabl pU3nKo-

MaTeMaTUYeCKoro

aHanmsa K

peLleHunio

KOHKpPEeTHbIX ecTec

TBEHHOHAY4HbIX U

TeXHU4YeCKnx

npobnem.

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BNageHmne e npuMeHeHue cucTemMaTU4eCKOM |cuctemaTuyeckoe
npencTaBsieHNs HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
MOJTyYEHHbIX HaBbIKOB HaBbIKOB
pe3ynbLTaToOB B JonyckawTcs

BUOE KpPaTKUX npobensl

OTYETOB U
rnpeseHTauunm;
MeTogamun
6e3onacHoro
obpalleHuns c
XUMNYECKNUMN
MaTepuanamm c
Y4YeTOM nX
PhU3nYecKux n
XUMUYECKMX
CBOWNCTB.

OMNK-1: CnocobeH NMPUMeHATb eCTeCTBEHHOHaYy4Hble N 06LLI,EI/IH)KEHeprIe 3HaHWA, MEeToAbl MaTEMAaTUYECKOro aHaan3sa n

MoaenMpoBaHUA B N

poheCCMOHaIbHON OEeATESIbHOCTHN

OMNK-1.1 eMOHCTpUpyeT 3HaHne hOPMYJ1 N 3aKOHOB MaTeEMaTUKN, PU3UKN, XUMUN.

3HaTb: OCHOBHbIE
dusnyeckue
SABNEHUS,
OCHOBHblEe 3aKOHbI
PU3NKK U XNMNK;
rpaHuLbl NX
NMPUMEHNUMOCTN,
npuMeHeHne
3aKOHOB B
BaXKHEenLWmnx
NMpPakTU4eCcKnx
MPUNOXKEHNSAX N
MOLenMpoBaHUA B
npogeccuoHanbHO
N NesaTeNbHOCTK;
Ha3HayeHune n
MPUHLWNbI
nencreus
BaXKHEenLWmnx
PhUsnyeckunx
npmbopoB; HOPMbI
TEeXHUKN
6e3omnacHoOCTK nx
peanusauuns B
nabopaTopHbIX U

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

TecT,
KOHTPOJIbHa4A
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

TEeXHONOrNYeCKMX
YCJIOBUSAX.

YMmeTb:
MCronbL30BaTh
OCHOBHbIE 3aKOHbI
€CTeCTBEHHOHAY4H
bIX AUCLUUMNIVH B
npogeccuoHanbHO
N 0eATeNnbHOCTH;
oCyLeCcTBAATb
MOUCK,
KPUTUYECKnin
aHan3 n cuHTe3
MHdopMaLunu,
MPUMEHATb
CUCTEMHBbIN
noaxon ons
peLieHuns
MoCTaBJ/IEHHbIX
3agav;

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonbline
owmnbKM

CdopMupoBaHHble
yMeHus

Bnapetn:
HaBblKaMu
MCNOoJb30BaHMS
OCHOBHbIX €CTeCcTB
€HHOHaY4HbIX U
06LLenH)XeHepPHbIX
3HaHWS, MeToAaMu
MaTeMaTU4eCcKoro
aHanun3a B
BaXXHENLNX
NMPaKTUYeCKnNX
MPUNOXKEHUSX;
OCHOBHbIMU

MeToAamMun pu3snko-

MaTeMaTU4yeckoro
aHanusa and
pelleHns ecTecTse
HHOHaY4YHbIX
3ajay; npuemamm
npaBubHON
3KCMyaTauum
OCHOBHbIX
npnbopos n
obopynoBaHus
COBpPEMEHHOM
husmnyeckon
nabopaTtopuu;
mMeTonamm
06paboTkM N nHTE
prpeTnupoBaHns
pe3yfibTaToB
3KCMepuMeHTa;
npveMammu
MCMnosib30BaHUA
MeTo40B
pur3nyeckoro
MOLEeNNPOBaHNS B

I'IpOI/IBBO,D,CTBeHHOIZ

NMpakKTUKe.

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckatoTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

OMNK-1: CnocobeH NpUMeHsITb eCTECTBEHHOHAY4YHble U 0b6LLIENH)KEHEPHbIE 3HaHNS, MeTOoAbl MAaTEMAaTMYECKOro aHain3a u
MOLESINPOBAHMS B NPOMECCUOHANIbHOW AeSATEeNbHOCTU

OlK-1.2 MNMpuMeHseT nosiy4eHHble 3HaHUA 0N pelleHns MaTeMaTu4Yeckux u pusnyecknx sajay, CTpouT MmaTeMaTuyeckue
MOoLeNn XUMNYECKNX NPOLLeCcCOB, NoJib3yeTCs OCHOBHbIMY MpYeMaMu U MaTeMaTUYeCKMMnN MeToLaMun peLlleHns 3aaau
3aKOHaMU PU3NKN; HAaBbIKaMU TEOPETUYECKUX U SKCMEPUMEHTAJIbHbIX METOA0B U3YYEHUS XUMUYECKNX SBJIEHUN.

3HaTb: OCHOBHbIE CDparMeHTaprle

MOJIOXKEHUA U
MeTOo/bl eCTeCTBEH
HOHAY4YHbIX
OVUCUUMNIIVH 1
BO3MOXXHOCTU UX

3HaHNA

HenosiHble 3HaHuA

CcopMupoBaHHsble,

HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

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

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HaummeHoOBaHue

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

OUuEeHO4YHOoro
cpencTBa

1

2

3

6

MNCMNOJb30BaHMNSA
npuv peLeHnmn
MPaKTUYeCKnX
3ajay B
npogeccuoHanbHO
N 0eATeNbHOCTU

YmMeTb:

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe

MCMoNb30BaTh JonyckatTcs yMeHus
MeTonbl Hebonblne

husnyeckoro owmnbKmn

MO EeNMpoBaHus,

MPUMEHATb

MeToAbl (PU3NKO-

MaTeMaTU4eCcKoro

aHanm3a K

peLueHuno

KOHKPETHbIX ecTec

TBEHHOHAY4HbIX U

TexXHU4YeCcKnx

npobnem.

Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
npencTaBsieHns HaBblKamMun HaBbIKOB npUMeHeHnn npuMeHeHne
MOJTyYEHHbIX HaBbIKOB HaBbIKOB
pe3ynbLTaToB B jonyckatTcs

BUOE KPAaTKMX npobensl

OTHETOB 1
npeseHTaunin;
MeTonamm
6e3onacHoro
obpalleHuns ¢
XUMUYECKUMU
MaTepuanamm c
y4yeToM ux
PU3NYeCcKux n
XUMUYECKMX
CBOWNCTB.

YK-1: CnocobeH oCyLecTBAATb NOUCK, KPUTUYECKWIA aHaNn3 1

peweHna NnoCctaBJ/IeEHHbLIX 3a4a4

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

YK-1.5 Onpepensiet

N oueHnBaeT nocaencTeBna BO3MOXHbIX peLLIEHI/IIZ 3aja4yn

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

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CdopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

TecT,
KOHTPOJIbHasA
paboTa, 3a4éT,
3K3aMeH.

0EeATENbHOCTW.
YmMeTh: - YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
apryMeHTUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapetsb: - YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
onpepeneHns HaBbIKamMm HaBbIKOB npUMeHeHNn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOr 0 npobensi

peweHna 3aga4un.

YK-1: CnocobeH oCyLecTBAATb NOUCK, KPUTUYECKWIA aHaIn3 1

pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

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

YK-1.3 PaccmaTpmBaeT BO3MOXXHble BapMaHTbl pelleHns 3a4ayu, oueHnBas nx 4OCTOMHCTBA U HeJOCTaTKu

3HaThb: - ®parmMeHTapHble HenosnHble 3HaHuA | ChopmumpoBaHHble, | ChopMmpoBaHHbIe TecT,
noruyeckue 3HaHUA HO coep>xalyune cucTtemMaTuyeckme | KOHTpoJibHas
hopMbl 1 oTAesibHble 3HaHUA paboTa, 3a4éT,
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cobcTBEHHOW 1”
MbIC/INTEJIbHON

pelleHust 3aga4u.

neAaTeNbHOCTI.

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

0 hopMumpoBaTb HebosnbLne

cobcTBEHHOE ownbkKun

cy>XxaeHue n

OLEeHKY

VH{opMaLunu.

Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NpuMeHeHne CUCTeMaTUYeCKOM | cucTemMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocneancTeumn jonyckatTcs

MN3J10)KEHHOro npobensl

MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa

KOMMNeTeHUumn
1 2 3 4 5 6
npoweaypsl, npobenbl 3HaHUA 3K3aMeH.
cnocobcTeytoWwme
pediekcun no
nosoay

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHaNn3 1
peleHnsa NoCTaBAEeHHbIX 3a4au

CUHTEe3 NH(pOPMaLUN, NPUMEHATb CUCTEMHBIN Moaxon ANns

rOTOBHOCTb K
HeMy;- flornyeckune
hopmMbl 1
npouenypsl,
O0EeMOHCTPUPOBaAThL
CNoCcobHOCTb K
pednekcumn no
rnoesoay
cobCcTBEHHOM 1
MbIC/INTENbHON

pelleHnst 3aga4u.

neATesIbHOCTI.

YmMeTh: - YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CcopMupoBaHHbIe
aHan3npoBsaTb jonyckatTcs yMeHus
NCTOYHUKN HebonbLne

nHpopmaumm ¢ ownbkmn

TOYKN 3peHns

BPEeMEeHHbIX 1

MPOCTPaHCTBEHHbI

X YCNOBUN NX

BO3HWKHOBEHUS.

Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKamMu B/ageHue e NpuMeHeHne cucTemMaTU4eCcKOM | cucTeMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocnencTeui jonyckatTcs

MN3J10)KEHHOro npobensl

YK-1.2 HaxoAnT n KpUTUHECKU aHanm3npyeT nHgopmMaumio, Heobxoanmyo A1 peLleHUs NocTaBeHHOM 3a4a4un
3HaThb: ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE TecT,

-ocobeHHOCTU 3HaHuA HO copepxxalune cucTemMaTuyeckme | KOHTpoJsibHas

CUCTEMHOIO 1 oTAesbHble 3HaHWA paboTa, 3a4€éT,

KpUTUYeCcKoro npobenbl 3HaHUA 3K3aMeH.

MbILUIEHNSA U

OEeMOHCTpUpoBaTb

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuanbl, HeoOXxoauMble 417 OUEHKHU
3HaHUN, ymel-mﬁ, HaBbIKOB U (MN1M) oNbITa AEATEeNIbHOCTHU, XapaKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn oGpasoBaTeanoﬁ nporpamMmmbli
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3ajaHus 118 KOHTPOJ/1LHO# padoTh (o TeMaM JHCUHILIHHBI)
Tema «/Ilnneiinas anredpa»

3ananne 1. [lans MaTpuisi:

4 -1 1 -1 2 1 3 2 -1
A=-4 2 0}, B=| 2 -1 2| C=| 0 -1 2}
1 2 -1 1 2 -3 -2 1 1

Haiitu: a) AB—BA:6) 2A—48B.

3ananne 2. BeIuHCIHTE ONPEeIUTENN:

2 5 3 7
2 5 3

5 2 -3 -2 3

a) 602 -3 -2 3)4 ) L3l
4 2 1

4 3 1 5

3ananne 3. BelukciuTe paHr MaTpHiisl
1 1 -3 -4 1
3 4 1 3 2.
4 5 -2 -1 3

3ananue 4. JlaHa cucrema Tpex JIMHEHHBIX YPABHEHMI C TPeMs HEM3BECTHHIMH. Pelunts cucremy
no gopmynam Kpamepa, marpuussiM MeToaoM, Metogom ["aycca.

X —2x, +4xy, =7,
4x, — x, +3x; =15,

x| + I2—2,3 :l.

3ananme 5. Pewnts cucremy meronom [Maycca. 3amucars obuiee pelueHUe W BIACINTL J1BA 4acT-
HBIX PelleHus.

X, —5x, +3x; +4x, =4,
2%, —9x, +2x3+ x, =7,

x —4x, — x3—3x, =3.

Tema «Bexkropnas anredpa»

3ananue 1. [lansl Bexropsl a, b, ¢, d B HekoTopom Oazuce a (2,2,3), b (1,2,3), ¢ (1,1,1), d (3,0.2).
[Tokazars, 4To BeKTOPEI @, b, ¢ 00pa3yroT 0a3uC M HAlTH KOOPAMHATEI BeKTOpa d B 3TOM Dasuce.
3ananme 2. [IpoBepure KOJIHMHEAPHOCTL BEKTOPOB €1 U €2, eciu a (2,2.3), b (1,2,3), e1=-2a+b,
c2=3a-2b.

3ananue 3. [lansl koopauHaTh BepinH nupamuasl A, A, A3 A,

A] (li_31]‘)! AZ (_3523_3)3 A} (_35_31:_3)1: Adl (_290:4) d
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Tpebyerca:
1) nokasare, uro Touku A, A,, A;, A, He nexar B 0HOH MI0CKOCTH;

2) naiitu yron mexay sextopamu A A, u A/ A, ;

3) waiitn npoexkumto Bextopa A, A, Hasektop A, A5 ;

4) wuaiitn nowans tpeyronsiuka Ay A, Ay;

5) waiitn odbem nupamuasl A A, A A,.

3anaunne 4. Haiitu rwiomans napauienorpaMma, NOCTPOSHHOIO HA BeKTopax ¢ u d, rjae ¢=3a+2b,
d=5a-b, |a|=2, |b|=1, (a, by=r/4.

Tema « AHAIHTHYECKAS FeOMETPHA»
3anaunne 1. /lansl KoopauHaTsl BepiuuH Tpeyronbiuka ABC: 4 (15; 8), B (5: 3), C(17; -6).
HaiiTu: a) 11HHBI CTOPOH TPEYTONBHUKA;
0) ypaBHEHHs CTOPOH TPEYroJILHMKA, YKA3aTh HX YIJ0BhE KO3QHUMEHTI, KOOPAHHATEL
HANPABIAKOLUINX H HOPMAIILHBIX BEKTOPOB;
B) yron ACB;
) ypaBHeHHe BeICOTEl AH H e€ 1HHY;
1) ypaBHeHHe Menuansl BM u e nnuny;
¢) koopauHatel ToukH K nepeceueHus BoicoThl A M Meauansl BM TpeyronbHUKa;
#) YPaBHEHHE NPAMOi, npoxoasueii yepes Touky C, napauuieiasHo cTopoHe AB.

3ananme 2. [lansl koopauHatsl Bepiud nupamuisl SABC ¢ BepiunHoii B Touke S: S (-4 4; 0), A(-
4:2:-1), B (0; 6; -3), C (-2; 13; -11). Haiiru:

a) nnowas rpasu ABC;

6) 00Bém nupamuasl SABC;

B) ypaBHeHus pédep SA, SB, yka3as KOOpAHHATEI HANPABJIAIOUIHX BEKTOPOB;

r) ypaBHeHus rpaneii ABC u S4B, yka3aB KOOPAHHATHLI HX HOpMAJIEii;

J1) JIHHY BbICOTHI SH,

€) YroJ Mes1y IJI0CKOCTEI0 ocHOBaHuA ABC 1 6okoBbIM pedpom S4;

) Yol MEKAY IUIOCKOCThIO ocHoBaHHA ABC 1 G0KOBOIi rpanbio SAB;

3) YpaBHEHHE IUIOCKOCTH, MPOXoslleil yepes BepiunHy S napauiensio ocHoBauuw ABC,

H) YpaBHEHHE MPAMOIi, npoxoasieii yepes rouxky C napauiensto pedpy SA;

K) VpaBHEHHE NPAMOH, NpoXoAsaleii yepes TOUKy 4 NepreHIHKYISAPHO IIOCKOCTH OCHOBA-
Hus ABC:

1) yron Mexy 6okoseiMu pédpamu S4, SB.

3ananme 3. [pusectn ypasuenne kpusoii 4x° +9y”° —32x + 36y + 64 =0 k xanoHHueCKOMY

BHJIY M NOCTPOMTE e€. YKa3arh KoOp/iHHATh! BepuiHH U (okycoB. Hanucars ypaBHEeHHS AHPEKTPHC
H ACHMIMTOT, €CJIH OHH €CTh. BRIYHCIHTE IKCLIEHTPHCHTET KPHBOIi.
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Tema «Beenenne B MATEMATHYCCKHI AHAJIH3»
3ananune 1. [lans yuusepcansioe MuokecTso U u muoxectea X, ¥, Z:

U

H300pa3uth Ha auarpamme Diinepa-Benna mHoxkectso X MY .

3ananne 2. Haiitu obnacte onpenenenus Gynkuun y = w"; ++/1—x.

3
x" +4
3apanme 3. YCTaHOBHTE YETHOCTh HIIH HEUETHOCTh QYHKUMH } = ——
X
3anaunue 4. Boiuncnuts npenens! GyHKIMiL:
2x° —5x-3
, CoAx—1-47-x
a) x>x 3x° —4x —15 6) lim ,
x—4 X — 4
npu x, =3/2; x, =3; x, ==
3x+2
: 3 . (2x-3
B) IIm —x; r) hm d .
=0 arctgdx o\ 2x + 5

3ananune 5. Haiitu Touku paspeia GyHkLMK, ecinu oHH cylecTBYOT. Clenars yepre.
2x?, ecnu x <0,
f(x)=4cosx,ecru0<x<7/2,

x—m/2,ecux>ml2.

Tema «IudpdepenunanbHoe HCUHCTeHHe PYHKUNH 01HOI NepeMeHH 0il»

3ananue 1. Boiuncnuts npoussousie Gyukumii: a) y=5" — xcos3x;6) y = —.

1—x~
)
~ x° +2x

3apanue 2. Haiiti MHTEPBAIBI MOHOTOHHOCTH M TOYKH KCTpeMyMa QyHKuuu V = —1

x J—
3ananme 3. Haiitu wuHTEepBanbl BRIOYKIOCTH MW Touku neperudba rpaduka dyuximum

1 5 2

V= 5 X7 —4x°.
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3ananune 4. Haiitn nanbonbluee 1 HaHMMEHbLIEE 3HAYCHH QYHKUHH Y =3x" +4x° +1 Hemnpe-
peiBHOIT Ha otpeske [—2,1].
X

3anaunue 5. Mccnenosars dyHkumo Y = H MOCTPOUTH ee rpaduk.

Tema «MHTErpajibHOe HCUHCICHHE»

3anaHus KOHTPOILHOI padotsl cTp. 362-380 B yuebnuke: Kypce Bricuieil matemMaTHku [3neKTpoH-
Hbiii pecypce]: yuedbnuk. Y. 1/ M.K. benanokos ML.K. u ap. — Maiikon: Marapuu O.I"., 2013. — 384
c. — Peskum poctyna: http:/lib.mkgtu.ru:8002/libdata. php?id=2000047917

Tema «/Inddepenunaibnoe HCUHCTICHHE PYHKIHH HECKOJILKHX NepeMeHHbIX»
3ananume 1.Mccnenopars Ha 3KcTpeMyM (PYHKLIHIO

z=x"+y’ —xp+x+y+2.
3ananue 2.Haiitn Hanbonbiee H HaHMeHbILIee 3HAUEHHS (PYHKIIHN
2 7
z=x"—y +2xy—2x+2y+3

B TPEYTI'ONBHHKE, OrPAHHYEHHOM NPAMBIMH ) = 0, X= 2, y=x+ 2.

3ananne 3.Haiitn audpdepenupan sroporo nopsjaka QyHKUHH

z =sm(xy).

3ananue 4. Haiitu rpaauent Qynkuun z =4/ 5x° — yz B Touke A(1l;1) 1 npon3BoaHyO B Touke A

110 HarpaBieHuo BexkTopa a(2,-1).
Bapanme 5. CocraBuTh YpaBHEHHE KACATENbHOH IUIOCKOCTH M HOPMAIH K [OBEPXHOCTH

z=x"+y> =2xy—x+2y sr1ouke M(LL;]).

Tema «OcHOBHbIE HOHATHS TEOPHH BEPOATHOCTEH»

3ananue 1. bubnuoteuxka COCTOMT W3 JACCATH PA3IHYHBIX KHUT, NPUYEM NATh KHHUI CTOAT 110 4 ThIC.
py0. Kawaas, TpH KHUrH — 110 | Teic. py0. U aBe kHHrH —10 3 Teic. py0. Haiiti BeposiTHOCTH TOTO,
YTO B3AThIE HAYIAYY JIBE KHUI'H CTOST 5 ThIC. py0.

3ananme 2. Tpu cranka padortawT HezaBHCHMO. BeposTHOCTH TOro, 4To B TeueHue cMeHbl 1,2 u 3
CTAHKH BBIHIYT H3 CTpOs, paBHbl cooTeercTBeHHO 0,05; 0,1; 0,15. Halitn BEpOsATHOCTB TOI'O, 4YTO 3a
CMEHY BbIIJIET U3 CTPOS TOJILKO OJIHH CTAHOK.

3aganue 3. B nupamuge 10 BHHTOBOK, M3 KOTOPLIX YEThIpE CHADKEHBI ONTHUYECKHM MPHLEIOM.
BeposTHOCTE TOro, 4TO CTPEJIOK MOPA3HT MULIEHL IIPH BLICTPENE W3 BHHTOBKH C ONTHYECKHUM IIpH-
uenom, pagua 0,95; mns BUHTOBKH D€3 onTHYECKOro npuileia 3ta sepostHocTs pasHa 0,8. Crpenok
MOpPa3uil Lelb U3 Hay/1auy B3sATOH BUHTOBKH. UTO BeposTHEE: CTPEJIOK CTPEJIsil H3 BUHTOBKH C OIl-
THYECKHM NPHIIEIoM Win Oe3 Hero?

3anauune 4. TpeOyercs HalTH BEPOATHOCTL TOTO, YTO B 4 HE3ABHCHMALIX HCIBITAHUAX CODBITHE M0-
SIBUTCH HE MeHee 2 pa3, 3Has, UTO B KaHK/OM MCILITAHHH BEPOATHOCTH NOABICHUS COOLITHA paBHA
0,1.

3ananne 5. 100 crankos paboTawT HE3ABHCHMO APYT OT Apyra, NpHuéM BeposTHOCTH Decnepedoii-
HOI#i paboThl KAKI0ro U3 HHX B TedyeHue cMeHbl parHa (7. HaiiTi BEpOATHOCTH TOTO, 4TO B TEYEHHE
cmeHsl Decniepeboiino npopaborator: a) 80 crankos; 6) ot 60 1o 80 craHKoOB.

3apnanme 6. 3asox ornpasun Ha Oa3y 1000 pobpokauecTBeHHbIX H3aenuii. BeposTHocTh nOBpe-
HJICHHS KAXKI0I0 u3enus npu rpadcnopruporke pasua 0,002, Haiith BEpOsSTHOCTE NOBPEKICHUA
HpPH TPAHCHOPTHPORBKE: a) TPEX u3enuii; 6) ot 2 10 4 u3genwii.
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Tema «Cayuaiinble BeIHYHHBD

3ananmne 1. Mumens pasienena Ha 308s1 1,2.3. 3a nonananue B 30y | 1aercs a; 0UKOB, B 30HY 2 —
a: OYKOB, B 30HY 3 — a3 0ukoB. /s 1aHHOrO cTpenka BepOSTHOCTH MMONaj jaHHs B 30Hb! 1,2,3 paBHbI
COOTBETCTBEHHO p;, p2 , p:. HaliTH 3aKkoH pacnpeneneHus yMcia X O4KOB, MOJYYAEMBIX CTPENKOM
HpPH JBYX HE3aBHCHMBIX BhICTpenax u QyHKUMIO pacnpeienenus F(x), nocrpouts e€ rpaduk. 4; =
9, ar = 4,:.’13: 2,}]; =ﬂ.3,p3= [1.2,_93 =0.5

3ananme 2. Haiitu: a) maremarnueckoe oxuiaHue, 0) AUCNEpPCHIO, B) CpelHee KBaJApaTHUECKOE
OTKJIOHEHHE JIMCKPETHOH CIYy4aiHOH BEHYHHE] X 10 3aKOHY e€ pacnpeae/leHus, 33JaHHOMY PAI0OM
pacnpejeneHus (B nepsoii crpoke tabnuibl yKa3aHbl BOZMOMKHBIE 3HAYECHUA, BO BTOPOH CTpOKe —
BEPOATHOCTH BO3MOMKHBIX 3HAUEHHIT ).

X, 10 13 17 19 22
pi 02 | 01 | 02 | 04 | 01

3apnanue 3. Cayuaiinas senuwumna X 3anaHa Qyskumeil pacnpeaenenus F(x). Haiitu niotHocTs
pacnpeie/ieHus BEPOATHOCTEH, MATEMATHYECKOE OXMIAAHHE, AHUCIEPCHH) CAY4YalHOH BEIHYMHBL,
BEPOATHOCTL NONAAaHus caydaiiHoi senwuumusl B uurepean (0,1/2) u nocrpouts rpaduxu f
(x), F(x).

0, x<0,
F(.r]: ¥ 0<x<l,
I, x>=1.

3ananme 4. 3ajaHbl MaTEeMATHYECKOE OKHJIAHME @ W CpeJIHee KBA/IPATHUECKOE OTKIOHEHHE O
HOPMAJILHO pacnpeac/ieHHoN ciay4aiHoH Benuuuubl. HaliTH: a) BEpOATHOCTE TOro, 4To X NpUMET
3HAYEHHE, NPHHALIeKAee uHTepeany ( o,/ );0) BepoaTHOCTL TOro, 4T0 abCONKTHAS BEIHYHHA
otinonenns | X —a| okaxercs mensie 8. a= 10, c=4,a=8, f=20,06 =8.

3aganme 5. JlaHa mioTHOCThL pacnpeae/ieHus HelpepsIBHOIM ciyuaiiHoil BeinunHbl X

0, x= 0,
f(x)=J 2sinx, 0O<x <3,
0, x> m/3.

Haiitu dyukuuio pacnpeienenus F(x).

Tema «OCHOBBI MATEMATHYECKOH cTATHCTHKHY. Pacuernas padora.
PaboTHHKH NPeanpHATHS CIPYIIIHPOBAHEL 110 BO3PACTY.

Kareropuu pa- Bospact paboTHHKOB, JieT Bceero
DOTHHKOB paboTHH-
KOB
Jo 30 30-40 40-50 50-60 Cablie
60

Pabouue 43 141 216 127 118 645
Pyxoeoaurenu 2 4 6 8 4 24
CneumanucTsi 3 18 30 34 22 107
E;:m S 163 252 169 144 776




Onpenenuts: 1. Cpennuii BozpactT pabOTHHKOR 10 KATETOPHSIM.

2. Cpeanuii Bozpact pabOTHHKOB NPEANPHUATHS B LIETIOM.

3. MoaanbHoe H MeIHaHHOE 3HAYEHHUs Bo3pacta pabOTHHKOB [0 KATErOpHAM H
HPeAIPUATHIO.

4. JIHcnepcHio U cpejiHee KBAIPAaTHUECKOE OTKIIOHEHHE BO3pacTa pabOTHHKOB 110
KATEropHAM H IPeIPHATHIO.

5. MexrpynnoByro JHCIIEPCHIO.

6. OBy qucnepcHio Bo3pacta paboTHUKOB, HCIONbL3YA [IPABKIO CIOKEHHS JIHC-

MepCHii.
Xo/ paboTsi.
l. 3anucars pacuerHsle TAOJIMLBL 110 KaX/10H KaTeropuH pabOTHHKOR.
Tabmuua 1.
Bospacr Cpennee 31aue- | Ywucno pabor- X, -, X, - X, (x. - X )2 o
HHE HHTEPBAIA, HUKOB, M, £
X

Jlo 30 25 43

30-40 35 141

40-50 45 216

50-60 55 127

Cesie 60 65 118
s - N, =645 -

* 1o 30, moxkHO cuntats uHTepBai (20,30)
ceoime 30, - (60,70)

Tabnuua 2. Pykooaurenu.

Tabnuua 3. CnenuanucTsl.

2. Beluncnus 3Havenus 4 crondua tabnuu 1,2.3, Haiitu cpeaHuii Bo3pacT pabOTHHUKOB 110 KAaTero-
pUsAM.

]
>x -n,

=  i=l
x!_
N,

[
Ryl
[

xX; =

3. Beruscnurs cpeauii BozpactT paboTHHKOB NpeanpusTHa B nenoM (0d1yro cpeHio).
3
X 'N,
it

= =i

> N=N,+N,+N, =776

4. 3nas cpennuii Bozpact pabOTHHKOB 110 KATErOPHUAM, BBIMHCINTE 3HaYeHHd 5,6 cronbuos tabnuu
1,2,3.

5. BEIYHCIHTD AHCOEPCHIO H CPEHEE KBAAPATHYECKOE OTKJIOHEHHE 110 KATErOpHAM.

i(xf -%,) n,

J.D:=I='ll = ,J:= D::
N,

L] ]

D_,— .0, =

[ ] ]

D, = LO; =
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6. BoIUHCIHTE CPEAHION apH(METHUECKYHO AHCTIEPCHIL:

3
. ZID_:"NJ'
D=2 =
N

Haiitu cpe/iHee KBaIpaTHYECKOE OTK/IOHEHHE BO3BPATa PADOTHHKOB 110 MPENPHATHIO:

=D

7. HAITH MEKIPYIINOBYIO JHCIEPCHIO.
3
> -x) N,
J J

5_? - J=l

N
8. Obwas aucnepcus

D*=D+6° =

9. Ilo kam10it U3 KaTeropHii HAITH MOJAJILHOE H MEHAHHOE 3HAYCHHA.

0.5n—n""
Me' =x,, +h-—  Me} = . Me' = , Me; =
f n, 2
e
1] —
Mo"* =X, +h- ( Mo M‘H) Mo; = \ MG; = , MO; =

k]
(” Mo~ Mrgomi )+ (H Mo~ Mrtors )
10. Haiiti Mmoay 1 Meanany Bo3pacta pabOTHHKOB 110 HPEANPHUATHIO.

Mo® = Me" =

TecToBble 331aHUA (110 TEMAM IHCIHILIHHBI)

Tema «/Iuneiinas anrebpa»

1. Ecnu s matpuue A KoNHUYECTBO CTPOK PABHO KOIHYECTBY CTOOLOB, TO MATpHIA A HA3bIBAET-
cH ...
1) npamoyronsHo#H KBaJIpaTHOH
2) cTyneHuaToi
3) SKBHBAIEHTHOMH

2. Kakue MaTpHLbl MOKHO CKJIa/bIBATH
1) Keagparneie
2) OaHHAKOBOIO pasMepa
3) HeerlpomieHHbIC
4) C 01MHAKOBBIM YHCIOM CTPOK

4 -1 (3
3. Ecn A= ubB= ,t0 2A—B=...
-2 3 -1 1
5 —4

1
)5—3
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2)3

(5 —4)
3)

-3 5
4) -10

(7 3]
5)
5 4

-3 -2 1
4. Nammimarpuust A=(2 -3 —1)uB= 4 -1 5| rornamarpuna C=A4-B
-1 -4 0

paBHa...

(=17 16)
(-7
2) | -11
13
(—1
3| 6
|10
4) (=17 3 -13)

-5 10 5

5. Onpeaennrens | 0 5 10 | pasen...
50 —100 —50
1) 2500
2) 7500

3)0
4) -7500

0o 2 1

6. Borumcints onpenenutens (—1 3 3
0 -2 -4
1)3
2)4
3)-3
4)-4
5)-6
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5 -2 1

7. Anredpadueckoe N0MNOJHEHHE IEMEHTa (1, ONPEICIHTELS 0 4 — 1| umeer Bua...
1 0 3
| -5 -1
) Ay =~ 20 ‘
2) Ay = > - 2‘
1 0
) 4, _ P —2‘
I 0
4) A4, = —5 :
2 -1

-1 2 -1

pune A npu A pashom...
1) -1

2)0

3)-1.5

4) 1

-3 5 24 5
8. Jauwsl matpuisl A = uB= 3 ) Toraa marpuna B 6yner obparnoii k mar-

A
10. opmynsl BHAA X = — nns peLIEeHHs CHCTEMBI JIMHEHHBIX YPABHEHHUH uepes Onpeie/uTeNnt

Ha3bIBAKTCA HOPMYIIAMH ...
1) TpeyronbHUKOB
2) Kponekepa

3) Kanennu
4) Kpamepa
5) Komn-byHakosckoro
3x+2y=1,
11. lana cucreMa ypaBHeHUHH Jist Toro yro0bl HAMTH 3HAYEHHE NEPEMEHHO X
6x+5y=4.
MpH pellieHHH 3Toi cucteMsl no popmynam Kpamepa, 10CTATOYHO BRIYHCIIHTE TOJILKO ONpeie-

NMUTENH. ..
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3 21 |1 2
1) H
6 5 4 5
1 20 3 1
2) H
4 5 |6 4
3 201 2 31
3) \ H
6 5|14 5 |6 4
3 2 3 1
4) H
6 5 |6 4
3x, +4x, =0,
12. [lpu KAKMX 3HAYEHHSX d,, CUCTEMA JIMHEHHBIX YPABHEHHIA - HMEET

HEHY/IEBBIE PeLCHHA?
1) 4

2) 4

3) -16

4) -24

Tema «Bexropnasn aaredpa»
1. IlonspHble KOOPAHUHATEL
2. Kakue BeKTOPbI HA3bIBAKOTCS PABHBIMH?
3. bBasucoMm B NPOCTPAHCTBE HA3LIBACTCH ...

y AC
4. Kak naiiti koopausarel Touku C, KOTOpas JeIuT oTpe3ok AB B otHOmenun A = ——

CB
ecmn A(xy, yy,2,), B(xy, 15,2;,)?

5. CwmeliaHHoe NpPOM3BE/IEHHE BEKTOPOB, €ro CBOICTBA, BBIPAKEHHE Y€pe3 KOOPIHHATHI
BEKTOPOB.
6. Kakoii BeKTOp Ha3bIBAETCH HYJIEBBIM?

7. bazucom Ha ILIOCKOCTH HA3LIBASTCH ...
_)

8. Kak naiitu koopaunatsl sektopa AB, ecnin A(x,, v,,z,), B(x5,¥,,25)?

TeMa « AHAIHTHYECKAH FeOMEeTPHS»

1. JwoOoii HeHyneBoil BeKTOp, NEPIEHIUKYIAPHBIH JaHHOH NPAMOI, HA3LIBAETCH ... BEKTOPOM
TOI NPAMOiL.

A) KolTHHEeapHEIM D) KOMILIAHAPHEIM

B) NEPIIEHANKYIAPHLIM I') HOPMAallEHBIM

1) HANPABIISOLIUM
2. KakuMH ypaBHEHHSAMH MOKET 3a/1aBaThCH IPAMas B NpOCTpaHCTBE?

A) XX _Yn _z2-5 6) A(x_xa}—l—B())—}Jﬂ}:ﬂ
Iz —]—1 }’12 __Jvrl ZZ - zl
Y

B) Ax+By+Cz+D=0 r)£+3=l
a
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x—x, V-V, z-—2, X=X, +at,
n| a i n |=0 e) 1y =y, + 1,
az ﬁ'r' }’2 Z=ZU+?{.

3. Kanonuueckoe ypaBHeHHE rHnep0Ooibl HMEeT BHJL

2 2
X
a) y* =2px 6) 525 =1
a b
2 2 2 2 2
X~y x
B) =+ =1 ) RS
Fa b aL L CL
x
g}—+£=l e) xl—|—y2=Rl
a b
4. Ecnu nnockocts 3aaaHa ypasienueM 4y +2z+3=0, 1o ona...
a) NPOXOAUT Yepes HAuAN0 KOOPAHHAT 0) napannensna ocu Ox
B) napasuiensHa miockoctd Oyz I) COBHANAET ¢ MI0CKOCThIO Oyx

1) napamiensia ocu Oy

X8 _Yh, , XTH _V— )
e —— 2. -
23} i 23] i
3TH NPAMBIE NAPAUIE/IbHBL, €CIIH. ..
a) oo+ - =0 0)x+x=y+»

o X
B) - fi+a,- =0 1)—t=—"

B B

5.I1psimMbie 3a/1aHbl ypaBHEHHAMH [, :

TecT «BeeeHue B MaTeMaTHYeCKHI AHAJIN3»
1. Ecnu kamelil snement Muoxecrsa A ssnserca sneMmentom muoxkecrsa B, to muowecrso A
HA3LIBAETCH

1) nononsennem Muoxkecrea B

2) KOHE4YHBIM MHOMKECTBOM

3) noaMHOKECTBOM MHOMkECTBA B

4) yHHBEPCAIbHBIM MHOJKECTBOM

5) BEPHBIi OTBET OTCYTCTBYET

2. Orpeskom [a;b] naseiBaeTcs MHOXKECTBO BCEX uMcel X, KOTOPbIE YIOBIETBOPAIOT HEPABEH-

cTBaM
Ha<x<b a<x<h Na<x<hb
HYa<x<h SYa<b
2 2
3. Haiitu obnacts onpenenenus GyHkuuun — — + ';;—2 =]
a
1) x € (—oo;—b] W [b;+x0) 2) xed
3) x €[—a;a] 4) x € (—90;+00)

5) BepHBIii OTBET OTCYTCTBYET
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4. Ecnu cyliecTsyeT noaokuTeabHoe uncno 1 Takoe, 4to s BeeX X M3 001acTH onpeeseHus
seinonnstores yeiosus X — 1, x+T7Te€D(f) n f(x—T)= f(x+T)= f(x), 1o dynxuus

v = f(x) nasuiBaeres
1) uetHoIi 2) nepHOAHYECKOIH 3) orpaHH4EHHOI

4) HeueTHOIH 5) yOsiBatoiueii

5. Ecnu pans nwoboro Homepa 71 BBINOJIHAETCH HEPABEHCTBO X, = X, . TO NOCHEN0BATEIbHOCTD

{x,} naseiBaercs
1) Bospacrarowei
2) orpaHHYeHHO
3) nocTosHHOH
4) neso3pacrawoweii
5) beckoHEeUHO DONBIIOH

11
4’9

6. IMocnenosarensuocts 1, y... ABISETCH

1) HeorpanHueHHO#

2) Bozpacrariei

3) cxonsmeiics

4) pacxopsuieiics

5) BepHLIi OTBET OTCYTCTBYET

. (2+x
7. Hyxno naiitn im

1/x
5 ] . [Ipu noacraHoBKe npejeibHOrO 3HaYeHHA B QYHKIHIO HMEEM
x—(

HEONpeacJIeHHOCTE BHAA

0 o0 -
1) — 2) — 3) o0 —o0 4) 1 5)0-o
[+ &)

0

o 4xt —5x+2

=2 3x% —6x+4
1) —8
2)
3)0
4)2
5) BEpHbIil OTBET OTCYTCTBYET

paBseH

9. Touka X, Ha3bIBaeTCs TOUKOM paspsisa Gyukuuun ¥ = f(X), ecim GpyHkuus B Touke X,

1) saBnAeTCA HENPEPBIBHOMH

2) sBNsETCH OrPAHHYEHHOI

3) He ABNAETCA HENPEPBIBHOM
4) BepHEII OTBET OTCYTCTBYET
5) HMeeT KOHEYHBIH npeaen
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1

10. Jlessiii npesen dyHkuun y =€ >~ B Touke X =2 paseH
1) —o0
21
3) +
4) BepHBIH OTBET OTCYTCTBYET
5)0

Tect «DYHKIHH HECKOIBKHX NepPeMeHHBIX»

1. KacarenbHas n10cKOCTE H HOpMallb K MOBEPXHOCTH.

2. OyHKUHA HA3BIBACTCS HENPEPLIBHOH B obnacTy ...

3. Copmynupyiite anroput™ Hecinea0BaHHs (PYHKLUHH ABYX MEPEMEHHBIX HA IKCTPEMYM.
4. Yrto xapaktepusyer npoussojanas Gpyukuun z = f(x, V) no nanpasnenuto [ ?

5. ®dynkuuu AByx nepemeHtbix. OCHOBHBIE MOHATHSL
6. luddepenunanom sroporo nopsaka Gpynkuun z = f(x, y) naswisaercs ...

7. Copmynupyiite cBoiicTea () yHKIMI, HENPEPBIBHEIX B OrPAHHYEHHOI 3aMKHYTOI 001aCcTH.
8. Ha kaxue 3tansl pazOuBaeTcs 3a/1aua OTEICKAHKA 3MIUpHYecKuX Gopmyn?

TecT «OCHOBHBIE MOHATHA H TeopeMbl TEOPHH BEPGHTHQCTEH}}
1. JlokaneHas M uHTErpaisHas teopems! Jlannaca. BepoaTHOCTE OTKIOHEHHS OTHOCHTE/ILHON 4a-

CTOTBI OT MOCTOAHHOH BEPOATHOCTH.
n_n_k—n

. Bepxo nu, uto P_‘.,(k}= P g . llouemy?

. B ueM cocTOMT OTIIHUME MEXK1Y BEPOATHOCTEI) H OTHOCHTEIBHOI YacToToil?

. BepostHOCTh Kakoro coObITHs paBHa HyJH0?

. IlepecraHoBKaMH HA3LIBAIOT ...

. Noeropenue ucnwitanuii. Gopmyna bepuynnu. HauseposrtHeiiiee yucno HacTymieHHil codbl-
THSL.

7. Bepno nu, uto P,(k, <k <k, )= @k, )—D(k; ). Mouemy?

8. OrHocuTENnbHOI YacTOTOH COOBITHA HA3BIBAIOT ...

9. CoueraHusiMH HA3BLIBAKOT ...

10. PaBHOBO3MOKHBIMH HA3LIBAIOT COOLITHA ...

=

TecT « Knaccuueckoe onpeje/iecHHe BEPOATHOCTHY
1. bpowens ase urpanbHele KocTH. Hailitn BeposiTHOCTE TOrO, UTO CYyMMa OYKOB Ha BHIIAB-
IIMX IPAHAX PABHA LLECTH.

1

2.

3.0

4. 5/6

2. Hansl yucna ot 1 go 30 BknwounrensHo. KakoBa BepoSTHOCTE TOro, 4TO HAayaaudy BeIOpaH-
HOE LIeN0e YHUCIo aeaures Ha 37

1.

2. 3/5

3. 1/3

4+ 1/10
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3. YuactHuku mepeObeBKH TAHYT W3 ANIHKA #eTOHBI ¢ HoMepamu o1 1 go 100. Haiitu Bepo-
ATHOCTH TOI'0, YTO HOMEP NEPBOro, HAy1auy BLIOPAHHOIO KETOHA, couepkuT LUHbpY 5.

1. 0,21
2. 0,1
3. 0,2
4. 0,19

4. W3 dyke andasura a, 6, k, 0, M, HANHCAHHBIX HA OTJAE/ILHBIX KAPTOYKAX, I004epENHO Cly-
yaiiHo BbiOMpaercs 1o oaHoH. bykBa 3anoMuHaeTcs, M KapTOYKa BO3Bpalaercs odparHo,
KAPTOUKH TINATENBHO nepememnBaroTes. Onpeaenurs BEPOATHOCTE TOrO, YTO B IHOPIJIKE
nocTynieHus OykB nmony4urcs cinoBo «MAMA».

1. 2/25
2. 1/625
3. 1/25
4. 1/5

5. W3 konoast B 36 kapT Hay/aauy BRIHHMAKOT TPH KapTel. HaliuTe BEPOATHOCTD TOrO, YTO CPEIH
HHX OKaKETCH J1Ba Ty3a.

1. 16/595
2. 1/3

3. 1/12
4. 15/121

6. B rpynne 12 crynenros, cpean koropbix 8 ominynukoB. [lo cnucky Hayinauy orobpanst 9 cry-
nentos. Haiiti BeposiTHOCTBL TOrO, YTO Cpead 0TOOPAHHLIX CTY/AEHTOB MATh OTIHYHHKOB.

1. 12/55
2. 14/55
3. 11/55
4. 13/55

7. Ilpu ucnslTaHuM napTud NpudOPOB OTHOCHTENILHAS YACTOTA IOJHBIX NPUOOPOB OKA3a/lach Pas-
Hoii 0,9, Haiftu uncno rogusix npubopos, eciu 0su10 nposepero 200 npubopos.

1. 100
2. 180
3. 120
4. 160

8. B uexe paGoTaroT mecTs MY®4YHH H YeThipe xeHuuHbL. [1o TabensHeiM HOMEpam Hayaady O0TO-
Opanbl cemb uenosek. HaiiTH BEpOATHOCTE TOro, YTO Cpeal OTOOPAHHBIX ML OKAXKYTCH TPH

AHECHIIHHBI.
1. 0,5
2. 0,6
3. 0,7
4. 0.8

9. B kopobke 6 0/IMHAKOBBIX 3aHYMEpPOBaHHBIX wapoe. Haynauy 1o oaHOMY H3BIIEKAKTCH BCE
wapel. HaliTH BEpOATHOCTE TOrO, YTO HOMEPA H3BAEYEHHBIX IIAPOB NOABIAKTCA B BO3pacTaro-
LIEM [OpAIKE.

1. 1/120
2. 1/36
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3. 1/720
4. 1/216

Tecr «Huc0BbIe XAPAKTEPHCTHKN JTHCKPETHLIX CAYYAHHBIX BeJIHYHH»
1. Haiitu aucnepcuio notepeiiHbIX OHIETOB, HA KOTOPBIE BBINALYT BBIMIPHILIN, €CIH IPHOO-
pereno 40 duneros, NpUUEM BepOSTHOCTL BhIMIphilna pasua (,05.

l. 2
2. 1,9
3. 0,95
1 1

2. Haiitu qucnepcHio JHCKPETHOM ciy4aiiHOH BeHYHHBI X, 38/1aHHOI 3aKOHOM pacrpe/le/ieHu

X 43 5.1 10,6
i 0.2 0.3 0.5
. 2,923
2. 3,125
3. 10,45
4. 8,545

3. MaremaTHueckoe OKHMJAHHE Cy4aiiHoH BenuuMHbl X pasHo 4. Haiith maremarnudeckoe
OKHUIAHHE BEIHYMHLBL -2X+35.

1. -3
2. 5
3. -8
4. 1

4. JuckperHas ciydaiiHas BeJH4MHA X NPHHHMAET TPH BO3MOKHBIE 3HAYEHHA: X; = 4 C BEPOATHO-
cTbi0 p; = (,5; x> = 6 ¢ BEepOATHOCTLIO P> = (1,3 U X3 ¢ BEPOATHOCTBIO p3. Hailiti x3, 3HasA, 4TO

M(X) = 8.
.12
2. 21
3. 8
4. 10

5. Haiitn maTeMarHuecKoe OXKHIAHWE JHCKPETHOH ClIy4yailHOH BelHYHHB! X, 3a1aHHOH 3aKOHOM

pacrpeae/ieHus:
X; -5 2 3 4
pi |04 0,3 0,1 0,2

1. 0.5

2. 03

3. <05

4. -03

6. Jucnepcus cnyuaiinoii Bennumnsl X pagaa 5. Haiitu qucnepeuio cny4aiinoil Bennuunsl 3X+6.

1. 51

2. 45

3. 21

4. 15
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7. BeposaTHOCTb MONAJaHHs CTPEJIKOM B MHLIeHb paBHa 2/3. Crpenkom caenaHo 15 BbICTpesoB.
Cuyuaiinas BenuuuHa X — ymcio nonajaHdi B mumeHs. Haiitn maremarHueckoe OxuaHHE
CIYy4aHHOH BENHYHHBL X.

1. 20/3
2. 10
3. 12
4, 2/3

Tecr «Cayuaiinbie BeJHYHHBD?
1. CnyuaiiHoil BETHYHHON HA3BIBACTCH ...
2. UYemy paBHbI YHCIIOBLIE XAPAKTEPHCTUKH HenpepbiBHOi CB?

Kaxumu croiicreamu obnanaer dyHKUMA pacnpenenenus repostHocteiit CB?
Kakoe pacnpenenenue Ha3bIBacTCH PABHOMEPHBIM?

3akoHOM pacripezesenus AuckperHoi CB Ha3biBaeTcs ...

Yro rakoe uucnoBsle xapakrepuctuku CB?

Kaxumu csoiictBamu obnagaer matematuueckoe oxuaanue CB?

Yemy pasusl f(x) n F (x]' MOKA3aTe/IbHOTO pacnpeaeincHusn?

@RS RN

TecT 1181 KOHTPOJIS OCTATOYHBIX 3HAHMI
a b ¢

3ananue 1. Gopmyna BeMHCIEHHS onpejenuTens Tpetsero nopsaka ([d e f| copepxur cre-

g h k
JIyIOLlee IPOU3BEICHHUE . ..
1) bfg 2) cdk 3) adf 4) ach
1 2 3
3apanme 2. Jlana matpuua tperbero nopsaka A =| — 2 1 =3/ Anrebpanueckoe A0MoiHe-
1 3 2
HHE 3IEMEHTA d,, PABHO ...
s 2)1 3)-5 4) -1

-1 0 3

13 -4 -3 8
3) 4)
-7 -2 5 2

5 2 -4 3
3aganme 3. Jlans matpuusl A :( } u B :[ 1). Torna marpuna X = A+ 28

paBHa ...

1 5 9 -1
1) 2)
2 1 -4 -1

52/72



X, +x, =3,
3ananne 4. Pacuupennas Matpuua cucteMsl 4 — X, + X3 —4 =0, umeerBux ...

1 1 03 1 1 0|3 1 0 1]3
-1 1 —-40, 200 -1 1|0 3|-1 1 0-4
-3 1 —-1/0 -1 1 -10 -3 1 -1 0
1 1 0}3
$H1 0 -1 1|4
-3 1 —-10
3ananue 5. PerieHnem cUCTEMB! YPABHEHHH SBIIAETCH {le TR =3, ABNAETCH ...
4x, +x, =-9

1) X =]:5; Xy ={]:5 2} X, =2, Xy ==2 3) X, =—2; X, =—] 4)
‘rl =1,1= xl =U:8

3aganme 6. O6nacts onpetenenus dpyukunn v = In(x* —1) ...

1
3apanue 7. Uncno Touek paspeisa PyHKUMH ) = ——————— DABHO ...
x(x+3)°

1o 2)3 3)2 4) 1
3ananune 8. 3anansl Bexktopsl m = (4,2.3) u n = (2,2,4). CkanspHoe NpOH3BEACHHE BEKTOPOE M N
PABHO. ..

1) 24 2) \24 3) —24 417
3ananune 9. Ecnu touka P(-1;2;3) npunamiexut mnockoctd 2x—4y+Cz=5=0, 10 ko3dduuu-
ent C paBeH...

1) 2 2)3 3)5 47

3anaune 10. [Tpoussoanas pyukuun y = e paBHa ...

1 Ix

1
2) yf=€3x 3} yr=3€3_r 4) y;zge

3apanme 11. 3uauenue npoussoiHoil Broporo mopsaka dynkuuu V=sin 2x +4x B TOUKE

1) y'=3xe’"

X il paBHO
== BHO ...
4

1)4 2) 1 3)—4 4) —1
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3ananue 12. Yemy paseH Heolpeae/neHHbIH HHTErpal Ixﬂ dx?

7 L]

1) XT+C )X +C  3)6x° +C 4) %+C
1/2 1 1
3ananme 13. Eciu If{x)dsz u If(x}:irzS, TO HHTErpa jZf(x)cit paBseH. ..
0 1/2 0
1)2 2) 16 3)8 4)4

3ananume 14, [Tnowane Gurypsl, 1300pakeHHONl HA PUCYHKE, ONPEIC/IACTCA HHTETPAIIOM ...

2
y=X“+
Y3 g 1

00 1 x

l)j[(x2+l)dr E)i{l—xz)dx 3)j(1—x2)dx 4}j(2—x2)dx

1 >
Jamanue 15. YacrHas npon3soaHas no v QyHKIHH z = 313 —xy=3y +1lx+ 7y pasua ...

) 2,=x"—y+11 2) 2, =xp—6y+18 3) 2 ,=x"—x+7 4)z,=—x—6y+7
Jananue 16. [To MHIIEHH NPOH3BOAHTCH YeThIPE BhICTpeiaa. BepoaTHOCT, npoMaxa npH MnepeoM
seicTpene pasua 0.5; npu sropom — 0,3; npu tpersem — 0,2; npu uerseprom — 0,1. Torna sepost-
HOCTB TOI'0, YTO MHILEHB HE OYIET nopameHa HH pasy paBHa ...

1) 0,003 2)0.275 3) 1.1 4) 0,03

3ananue 17. BepoaTHOCTE HEBO3MOKHOIO COOBITHA PABHA. ..
1) 1 2)-1 3)0 4) 0,0002

3apanmne 18. Oyukius pacnpenenenns BEpOSTHOCTE! JHCKPETHOI ciyyaiinoii sennunnet X ume-

0, x<0;

ersua F(x)=-+ 03 O<x<i; Toraa sepostaocts P(—1=< X <3) pasna ...
0,5: l<x<6;
1, x> 6.

1)0,7 2)0,3 3)0,2 4)0,5
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Jananue 19. [lana seibopka obbema 1. Ecinu kamablii 3neMeHT BHIOOPKH YBENMUYHTL B 5 pas, 10
BEIOOpOUHOE cpeaHee X ...

1) yBenuuutes B 5 paz 2) yBenuuutes B 25 pa3
3) He U3MEHHTCH 4) ymeHblIHTCA B 5 pas
p+6

3ananue 20. [lauel dpyHKuHH cnipoca ¢ = u npeanoxkenns S =2p +1.5; rie p - uena
Tosapa. Torjaa paBHOCHJIbHAS LICHA PABHA ...
1)3.5 2)2.25 3)45 41

Bonpoce! k 3auery (leemecrp)

1. Omnepauuu Hax MATPHLIAMH, HX CBOHCTBA.

2. OmnpenenuTeny KBAJPATHLIX MATPHLL, CBOICTBA ONpeae/IHTeleH.

3. Munops! u anrebpanyecKue J0NOJIHEHHs YIEMEHTOB onpeaenuTens. Teopema o pazno-
JKEHHH OLPEIe/INTENs 110 EMEHTAM CTPOKH (cTondua).

4. OOparnas marpuua. Teopema O CyLIECTBOBAHHH OOpAaTHOH MATPHLBL AITOPHTM
HAXOMKIEHHS 0OPATHOIN MATPULLLL.

5. Panr marpHibl. DIeMEHTAPHBIE IPe00pa30BaHHA MATPHLL.

6. Cucremsl JIHHEHHBIX YPABHEHHI: MATPHUHAS 3aIIHCh H MATPHYHOE PELUCHHE CHCTEM.

7. PemeHue cHCTEM JIHHENHBIX ypagHeHHH no Gopmynam Kpamepa.

8. Pemenue cHcTeM NHHEHHBIX ypaBHeHHH Meroaom [Maycca. MecnenoBaHHE CHCTEM JH-
HEHHBIX YPABHEHHI HA COBMECTHOCT.

9. CucreMBl 0JIHOPOAHBIX JTHHEHHBIX ypaBHEHH. DyHIaMeHTAIbHAS CHCTEMA PELLICHHIA.

10. TloHaTHE #-MEPHOIO JIHHEHHOI0 BEKTOPHOI'O NPOCTPAHCTBA.

11. INousTHe nHHeHHOH 3aBUCUMOCTH/HE3aBHCHMOCTH CUCTEMEI BEKTOPOB.

12. [NoHsiTHE paHra CHCTEMbI BEKTOPOB.

13. INonstue nuueiiHoro npocrpancrea. [Ipumeps! nuuelinwsix npocrpancts. [lonarue n —
MEPHOI'0 €BKJIH/I0BA NPOCTPAHCTBA.

14. basuc, KOOpAHHATEL, PA3MEPHOCTD.

15. Jluneiinsbie npeodpa3oBaHus MTHHEHHBIX NPOCTPAHCTE (JIMHEHHBIE ONEPATOPBI).

16. MarpuuHnas 3anuchk JIMHEHHBIX onepatopos. JelicTBusa Hajl NHHEHHBIMH ONEPATOPAMH H
COOTBETCTBYIOLIHE JECHCTBHA HAJl MX MATPHLIAMH.

17. CobcrBeHHBIE BEKTOPBI H COOCTBEHHBIC 3HAUCHUA.

18. Bexrops! (OCHOBHBIE IOHATH ).

19. JIuneliHbie Onepanuy Hal BEKTOPAMH, HX CBOICTBA.

20. [lexaprosas cuctema koopauHat. Haxosxnenue koopaunart sextopa. Jlenenue orpeska
B JAHHOM OTHOLLCHHUH.

21. CxansipHoe NpOH3BEIEHHE BEKTOPOB, €ro CBOHCTBA. TeopeMa O BhIPAKEHHH CKAIPHO-
ro NpOU3BEICHHS YEPE3 KOOPAHHATEI BEKTOPOB. Y0/ MEXKY BEKTOpaMHu.

22. BexTopHOE NPOH3BEICHHE BEKTOPOB, ero ceoiicTBa. TeopeMa O BhIPaKeHHWH BEKTOPHO-
ro NPOU3BEIAEHHS YEPE3 KOOPAHHATEI BEKTOPOB.

23. CmewaHHOE NPOH3BEIeHHE BEKTOPOB, ero reoMeTpHYecKuii cMeIcl U cBoiicTea. Bripa-
HEHHE CMELIAHHOIO NPOM3BEIEHH YePe3 KOOP/AHHATEI BEKTOPOB.

24, KoopaHHATBl HA IJIOCKOCTH H B npocTpancTse: apduHHbIe, 1eKapTOBLL, NONSPHBIE, LIH-
JIHHAPHYECKHE.
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25. Ilpsimas Ha IUIOCKOCTH: YpaBHEHHE NpPAMOil, Npoxoasiuieil yepe3 TOYKY NEpreHIHKY-
NSPHO BEKTOPY; 00lllee, KAHOHHYECKOE YPABHEHHS.

26. Ilpsimas Ha MUIOCKOCTH: YpaBHEHHE NPAMOH «B OTPE3Kax», ypaBHEeHHE NpsamMoii ¢ yrio-
BeIM KO3(pHIHEHTOM, ypaBHEHHE NPAMOIi, NPOXoasleil Yepes 1ABe TOUKH.

27. Hccnenopanue oluiero ypaBHeHHs npsamoii. BzaumHoe pacnonoxkeHue NpsaMbiX Ha
MIOCKOCTH: YIOJl MEK/1Y NPAMBIMH, YCIOBHA NAPA/UIENBHOCTH H NEPIEHHKYIAPHOCTH.

28. JluHuM BTOPOro nopsaka: 3/uiunc. BeiBoj KAHOHHYECKOr0 YPABHEHHA JLIHIICA.

29. Jluxuu BTOpOro nopsjaka: runepdona. BelBoj KAHOHHYECKOr0 YPaBHEHHs THIIEPOOILL.

30. Jlunuu BrOpOro nopsaaka: napadona. BelBoj KAHOHHYECKOrO ypaBHEHHs 11apadoibl.

31. VpaBHeHMs OBEPXHOCTH H JIMHHH.

32. PasnuuHble BH/IbI YPABHEHHS ILIOCKOCTH.

33. Hccnenosanue oDILET0 ypaBHEHHA MI0CKOCTH. B3aumHoOe pacnonoXeHHe IUI0CKOCTed:
YIOJ MEKY IUIOCKOCTAMM, YCIO0BHA NAPAIUIEIbHOCTH H NEPIEHAHKYIAPHOCTH.

34. PaznuuHble BHbl YPABHEHUS NPAMOIl B IPOCTPAHCTBRE.

35. B3aumHOe pacnoioKeHHe [ABYX MPAMBIX B I[POCTPAHCTBE: YIrOJi MEK/1Y NPAMBIMH,
YCII0BHA NAapaIeNbHOCTH H NEPHEHAHKYISPHOCTH.

36. Bsaumuoe pacrnonoikeHne NpaMoii U IJIOCKOCTH.

37. IloeepxHOCTH BTOPOIO NOPSIKA.

38. Muoxecrra (ocHoBHBIe nouaTus). Onepauuun Han MHOMecTBamu. JlekapToBoe npowus-
BEJICHHE MHOMKECTB.

39. Yucnosas nocnegosarensHocTs. [Ipenen yucnoroii nocne10BaTebHOCTH.

40. MOHOTOHHBIE OC/IEI0BATEILHOCTH.

41. Tlonstre Qyuxuun. Cnocodul zananus ¢yukuuu. OCHOBHBIE XapaKTepHCTHKH (yHK-
LM

42. Tlpenen pyukuuu B Touke. Oanocroponnune npeaenst. [Ipeaen Gyukumnn npu X — o0,

43, OcHOBHBIE TEOPEMBI O Mpeaenax.

44. 3ameuate/ibHbIE IPEALIbL.

45. HenpepsiBHocTb pyHKIHH B TOUKe. OCHOBHBIE TEOPEMBI O HENPEPLIBHLIX () YHKIIHIX.

46. Cgoiictea QyHKLMI, HENPEPLIBHEIX HA OTPE3KE.

47. Knaccudukaius Touek paspbisa (yHKIHH.

48. 3anaum, NpuUBOAALIME K MOHATHIO npou3BoaHoi. OnpeaeneHue npou3BoHOIM, eé reo-
METPHUYECKHH H MEXaHHYECKHH CMBICIL

49. Ocnosuble npaBuna mudppeperuuposanus. [Tpoussoanas cnoxHoil 1 odpaTHoil QyHK-
uuii. Tabnuua npon3BOAHBIX.

50. TIpou3BO/HEIE BRICIIHX NOPIAIKOB.

51. JlnddepenuupoBanne HesBHO 3anaHHoi Gynxuun. Jnddepenuuposanue napamerpu-
ueckH 3aaaHHbIX Gyukuuii. Jlorapudmuueckoe nuddepeHunposatue.

52. Tonstue auddeperumnana Gyuxumuu, ero reomerpudeckuii cmoicn. Juddepenunans
BBICIIMX [IOPSAKOB.

53. OcHoeubie Teopemsl H(pdepenunansioro ucunciaenus. [Ipasuno Jlonuramns.

54. Uuteppajibl MOHOTOHHOCTH, AIIMOPHTM MX OTHICKAHHUS. DKCTPEMYM (DYHKLIHH.

55. Haubonsiiee 1 HAaMMeHbIIee 3HaYeHus (YHKIIMKH, HENPePLIBHOI HA OTPe3Ke.

56. Bemyknocts rpaduka QyHKIHK, TOUKH nepernda.

57. Acumnrotel rpaduxa dyHKIHH.

58. Obwas cxema uccnenoanus (PYHKIUMH H NOCTPOSHHA €€ rpadHka.
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Bonpocsl K 3xk3ameny (2Zcemectp)

1. Tlonstue HeonpenenenHoro uurerpana. CpoiicTBa HeonpeaeleHHOro HHTerpana. Tab-
JIMLIA OCHOBHBIX HEOIPEAE/ICHHBIX HHTEIPAJIOB.

2. OcHOBHBIE METOJIbl HHTErPHPOBAHHSL.

3. HuTerpupoBaHHE palHOHAIBHBIX (DYHKIHIA.

4. OmnpeaeneHHbli HHTErpan Kak Opeiaen HHTErpanbHoil cymmel. OCHOBHBIE CBOMCTBA
ONpeJeIeHHOr0 HHTErpana.

5. Ouenku unTerpanos. Gopmyna cpeHero 3HaYEHHUs.

6. Hurerpan ¢ nepemeHHbIM BepxHuM npeaenom. Mopmyna Heworona — Jlelidnuua.
7. 3amena nepeMeHHOH M (GOpMYlIAa HHTEIPUPOBAHMS [0 YACTAM B ONPEIEIEHHOM HHTE-

8. TeomerpHueckHe NPHIOKEHHA ONPEIEIEHHOT0 HHTErpana.

9. TlpubnmxeHHbIC BEIYHCICHHA ONPEACICHHBIX HHTEIPAJIOB.

10. Murerpan ¢ OeCKOHEUHBIMH MpEJENaMH HHTerpHpoBaHus. MuHterpan or pasphiBHOI
dyHKLHH.

11. dyHKuMH ABYX nepeMeHHbIX (OCHOBHBIE NOHATHA). ['eomerpuueckoe uzobpaxeHue
(YHKLUMH 1BYX [IEPEMEHHBIX.

12. Ilpenen pyukumuu asyx nepemeHHsiX. HenpepblBHOCT PYHKUINHK ABYX EPEMEHHbIX.

13. YacTHble MpOH3BOIHBIE NEPBOro MOpaiKa. HacTHeIE NPOW3IBOJIHEIE BBICIIHX MOPSAIKOB.

14, duddepenunpyemocts ¥ nonseiil guddepenunan Qyuxuuu. [IpuMeHenne nonHoro
auddeperunana K npubIHKEHHBIM BEIYHCICHHAM.

15. Ilpoussoanas no HanpasineHu. [ paauenr.

16. KacarensHas 10CKOCTE H HOPMAJb K IOBEPXHOCTH.

17. Dkcrpemym GyHKUMH JBYX NEPEMEHHBIX.

18. Haubonsiiee u HauMeHblIee 3HaUYeHUA (YHKIHH B 3aMKHYTO#H obiactu.

19. Dmnupuyeckue Gopmynsl. Meroa HAHMEHBLIHX KBAJIPATOB.

20. Ilpeamer teopun BeposTHOCTEi. Buasl cinyyaiiHbix coDBITHIL

21. Knaccuueckoe onpeaeneHue BepoatHocTH. CBOHCTBA BEPOATHOCTH.

22. DnemeHTbl KOMOMHATOPHKH.

23. T'eoMeTpHUECKas BEPOATHOCTD.

24. OrnocurensHas yactota. CBOMCTBO YCTOHYHBOCTH OTHOCHTEIBHOI YACTOTHI.

25. Cymma aByx coObiTii. Teopema ciokeHHs BEPOATHOCTEH HECOBMECTHBIX COOBITHIA.

26. Tlpoussenenue coOBITHI, YCIOBHAS BEPOATHOCTH. TeopeMa YMHOMKEHHs [UIS 3aBHCH-
MBIX COOBITHIA.
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27. Hesasucumsbie cobeitus. Teopema yMHOMKEHHA 17151 HE3ABUCHMBIX CODBITHI.

28. dopmyna nonHoii sepostHocTH. opmyinel Baiieca.

29. dopmyna bepuymnu. Hanbonee BeposTHOE YHCIIO YCIIEXOB.

30. JlokanbHas W HHTErpaibHAA Teopembl Myagpa-Jlaruaca.

31. dopmyna [lyaccona.

32. Buasl ciaydailHBIX BeIHYMH. 3aKOH pacHpeIe/ICHHs BEpPOATHOCTEH JMCKPETHOH ciy-
YyaiHOH BeMUYHHBL. MHOIOYyrojibHHK pacipeieneHus.

33. BunommansHOe pacnpenencHue, pacnpenencHue IlyaccoHa NUCKpeTHBIX clyuyaiHBIX
BE/IHYHH.

34. Ilpocreiimuii NOTOK COOBITHIA.

35. Onepaumu Haj CliyuyaiiHBIMH COOBITHAMH.

36. MaremarHuecKoe OXHIAHHE JUCKPETHOI cnyvaiiHoii BenuunHel. CBolicTBA MaTeMaTH-
YECKOr'0 OWKH/IaHH.

37. Jucnepcus nuckpeTHoil cinyuaiinoil Bennunnel. Ceoiictea nucnepeun. Cpennee keaj-
PATHYECKOC OTKIIOHCHHE.

38. dyukuus pacnpenaeneHHs BEPOATHOCTEH clydaiiHOi BeIHYHHBI, € CBOICTBA.

39. IlnotHoCTh pacnpeneneHHs BEPOATHOCTEH HENPEepLIBHOH clydaiiHOH BelHuYMHBL, e
CBOHCTBA.

40. Yucnoeble XapakKTEPUCTHKU HENPEPBIBHBIX CIYYaiiHBIX BEIIHYHH.

41. 3akoH paBHOMepHOro pacnpejaencHus. @OYHKUMA pacnpeie/ieHus, MaTeMaTHYecKoe
OHIAHHE, TUCTIEPCHS PABHOMEPHO — pacnpeacinéHHoil ciyuaiiHoH BENHYHHEL

42. HopmansHoe pacripe/ie/ieHie, BEPOATHOCTb [0Ma/JaHH HOPMAINBHO pacnpe/ieieHHO
CIYUaiHO BENTHUYUHBL B HHTEPBAI.

43. BelukclieHHe BEPOATHOCTH 33/1aHHOIO OTKJIOHEHHS HOPMAILHO pacnpe/e/ieHHoil ciy-
yaiiHoii BenuuuHsbl. [Ipasuno Tpéx curm.

44, AcuMMeTpHs U KCLECC.

45. TlokaszarensHoe pacnpefeneHue. BeposaTHocTe nonajgaHusi B HHTEPBal [MOKAa3aTellbHO
pacnpeieneHHOH clny4aiHoi Be/THYHHEL

46. Cucrema IBYX CIY4aiHBIX BEIHYHH.

47. IlpenenbHble TEOPEMEL TEOPHH BEPOATHOCTEI.

48. llenu Mapkoga.

49. Ilpeamer MaTeMATHUYECKON CTATHCTHKH.

50. I'enepasibHas U BeIOOPOYHAA COBOKYIMHOCTH. BapHaluHoHHBIE Psiibl.

51. DunupHueckas (PyHKUHS pacrpeIeIeHHs H €€ CBOHCTBA.

52. I'pajmueckoe H300pakeHHe BAPHALIMOHHLIX PAIOB.

53. Yncnorble XapaKTEPUCTHKH BAPHALIMOHHBIX PAJOB: CPE/IHsAsA apu()METHUECKAN, MO/IA U
ME/IHaHa, JUCTIEPCHS, CPE/IHEE KBAAPATHUECKOE OTKIIOHEeHHE, K03 duiimeHT Bapualini, HauanbHbIe
U [EHTPAIIbHBIE MOMEHTBI, ACHMMETPHS U IKCIIECC.

54. Buibopounsiii meroj. Obume ceeenus o Beidopounom meroje. Omnbku BeIGOPOUYHOTO
HaDIOIeHH .

55. IloHATHE OLIEHKH [MAPAMETPOB paclpeleleHHs.

56. Meroapsl nony4YeHHs OLEHOK.

57. IlonaTHe HHTEPBAIBLHOIO OLIEHUBAHKA NapaMeTpoB. JoBepuTenbHblil HHTEpBAN 114
OLIEHKH MaTEMaTHYECKOI0 OKH1aHHA HOPMAJILHOIO paclpeIeIeHHs IIPU H3BECTHOM O .

58. Tlposepka crarucruueckux runores. Kpurepuii Xz K. ITupcona.

59. PerpeccHOHHBINH aHAIH3,
60. JlucnepcuoHHbIH aHAW3.

7.4. MeToauuyeckue Matepuasbl, onpegenaiowiue npouenypbl oueHUBaHUA 3HaHUW,
yMeHMﬁ U HAaBbIKOB, U ONbiTa AEATEeJIbHOCTU, XapPaKTepu3yroLiux 3Tanbl CI’)OpMHpOBaHMﬂ
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KOMMEeTeHLUun

TpedoBanHsa K KOHTPOALHOI padore.

Kourtponshas pabdora npeacrapiser coDoil 0JHH U3 BHIAOB CAMOCTOATENbLHOI paboTsel 00y-
yaromuxcs. Ilo cyrn — 910 U3I0KEHHE OTBETOB HA OIPE/IENEHHBIE TEOPETHYECKHE BOIPOCHL I10
yueDHOI JMCUMIUIHHE, a TAKKE PeLIeHHE NPAKTHYECKHX 3a/1a4. KOHTPOIbHEIE NPOBOAATCS /IS TO-
ro, 4To0bl pa3BHTh ¥y 00YYAKMIMXCH CIIOCOOHOCTH K AHAIM3Y HAayuHOH M yueDHOH nuTeparypsl,
ymeHue 000011aTh, CHCTEeMATH3MPOBATh H OLEHUBATH MPAKTHYECKHH H HAYYHBIH MaTepHa, yKper-
JITh HABBIKH OBJIA/ICHUs IIOHATHAMH OLPEICNCHHON HAYKH U T. 1.

Ipu oueHKe KOHTPOJILHOMN NPEro1aBaTellb PYKOBOICTBYETCS CIeIYIOIHMH KPHTEPHIMH:

- pabota ObL1a BBINOJIHEHA ABTOPOM CAMOCTOATENBLHO;

- o0yuarommiics nogodpan AOCTATOUHBIA CIHCOK JIMTEPATYPbl, KOTOPLI HEODXOaHM 115
OCMBIC/ICHHS TEMbI KOHTPOIBHOI;

- ABTOP CYME/ COCTABHTH JIOFHYECKH OODOCHOBAHHBIN IUIAH, KOTOPBIA COOTBETCTBYET 110-
CTABJICHHBIM 3aJa4aM H copmynHpoBaHHOI Henu;

- 00yuarouMiica NpoaHAIH3HPOBAII MaTEpHA;

- KOHTpoibHas paboTa OTBeuyaeT BeeM TPeODOBAHMAM YETKOCTH M3JIOKEHHA H apryMEHTH-
POBAHHOCTH, OOBEKTHBHOCTH H JIOFHYHOCTH, FPAMOTHOCTH M KOPPEKTHOCTH;

- obyuaromumiica cymes 000CHOBATE CBOK) TOUKY 3PEHMS;

- KOHTpoJbHAs padoTa odopmiieHa B COOTBETCTBHH C TPEDOBAHHAMH;

- ABTOP 3ALUHMTHII KOHTPOJIBHVIO H YCIEIIHO OTBETHI HA BCE BONPOCH! IPENOJaBaTes.

Kontponsnas pabora, BeINONHEHHAS HEDPEXKHO, HE 110 CBOeMY BapHaHTy, 0e3 coluoaeHns
NpaBuil, NPeAbABNIAEMEIX K e¢ o(hOpMICHHIO, BO3BpallaeTcs Oe3 NPOBEPKH C YKA3aHMEM [PHYHH,
KOTOPBIE A0BOAATCA 10 oOyuatouierocs. B 3tom ciyuae koHTponbHas paboTa BBINOJIHSAETCH 110-
BTOPHO.

BapuasT KOHTpOIBHOI paboThl BBELIAETCS B COOTBETCTBHH C NOPSAKOBEIM HOMEPOM B CITHCKE
MaruCTPaHTOB.

Kpurepun oueHKH 3HAHHI NPH HANHCAHHH KOHTPOJILHOH padoTsl

OrMeTKa «OTIHYHO» BBICTABAAETCA 0DyuarwIIEMycs, I0Ka3aBlIeMy BCECTOPOHHHE, CHCTE-
MAaTH3HPOBAHHBLIE, [NTYOOKHE 3HAHHA BONMPOCOB KOHTPOIBLHON paboThl H YMEHHE YBEPEHHO HpPHMeE-
HATb MX HA NPAKTHKE MPH PELIEHHH KOHKPETHBIX 3aja4, cBo0OaHOE H npasuibHOE 0DOCHOBaHHE
MPHHATBIX PELLICHHIA.

OrMmeTKa «X0pol1o» BhICTaBIAETC 00yualolmeMycs, eciii OH TBEpPAO 3HAeT MarepHan, rpa-
MOTHO H M0 CYLIECTBY M3/IardeT ero, ymeeT NPHMEHATE MOJYUYECHHBIE 3HAHHA HA NPAKTHKE, HO 10-
NYCKAET B OTBETE HIIH B PELIEHHH 33124 HEKOTOPLIE HETOUYHOCTH, KOTOPBIE MOMKET YCTPAHHTD C N0-
MOILBH JOMOJIHHTEIBHBIX BOIIPOCOB MPENoaBaTels.

OrMeTKa «yA0BIETBOPHTEILHO» BhICTaBIAETCH 0DyuawuieMycs, nokasasuemy dgparmes-
TAPHBLI, PA3pPO3HEHHBII XapakTep 3HAHMIA, HEJOCTATOYHO MpaBWibHLIE (POPMYIHPOBKH 0a30BBIX
MOHATHIL, HAPYILIEHHS NOIHYECKOH [M0CNE10BATENBHOCTH B H3IOKEHHH ITPOrPAMMHOIO MaTepHana,
HO [PH 3TOM OH BIIa/IeeT OCHOBHBIMH MOHATUAMH BBIHOCHMBIX HA KOHTPOI/IbHYIO paboTy TeM, Heob-
XOAMMBIMH Ul JaibHelmero o0yueHHus 1 MOKET [IPUMEHSTh [0JIyUeHHbIE 3HaHMs o obpasuy B
CTAHJAPTHOH CHTYALHH.

OrMmerka «HEeyJOBIETBOPHTENLHO» BbICTaRIseTcs OOydarollemMycs, KOTOpbiii He 3Haer
OosbLIeH YacTH OCHOBHOIO CO/EPKaHHA BHIHOCHMbIX HA KOHTPOIbHYHO paboTy BOIPOCOB TEM JHC-
LMIUIMHBL, J0nycKaeT rpyOble ommbKn B GOPMYIHPOBKAX OCHOBHLIX NNOHATHI H HE yMeEeT HUCIO/b-
30BATH [OIYYEHHEIE 3HAHMA.
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TpeboBanust K BHINOJIHEHHI) TECTOBOI0 3a/laHH

TecrupoBanue sBISETCH OJHHM M3 OCHOBHBIX CpeicTB (JOPMANBHONO KOHTPOIS KavyecTsa
o0y4eHus. ITO METO/1, OCHOBAHHBIH HA CTAHIAPTHIHPOBAHHLIX 3aJAHUAX, KOTOPLIE 103BOSIOT H3-
MEPHTL HNCHXO(HIHONOIHYECKHE M JIMUHOCTHBIC XAPAKTEPHCTHKH, 4 TAKKE 3HAHMA, YMEHHS H
HABBIKH HCIBITYEMOIO.

OcHOBHbBIE NPHHLXIBLI TECTUPOBAHUA, CIEYIOLIHE:

— CBA3b C LeMAMH 00OYUYEHHS — LEAH TECTHPOBAHHS JIO/DKHBL OTBEYATh KPUTEPHAM COLIMAIb-
HOH NONE3HOCTH H 3HAYHMOCTH, HAYYHOH KOPPEKTHOCTH U ODIIECTBEHHOI MO1ePIKKH;

— 00BEKTHBHOCTb — HCNOJIB30BAHHE B NE1arorHYeCKUX W3MEPEHHAX 3ITOr0 NPHHLMNA NpPU-
3BAHO HE JOMYCTHTL CYOBEKTHBH3MA H NIPEAB3ATOCTH B POLIECCE ITHX H3IMEPEHHH;

— CHPABEUIMBOCTH M INIACHOCTH — OJIMHAKOBO J00pOKeIaTeNbHOE OTHOILIEHNE KO BCeM 00Y-
YAKUIHMCA, OTKPBITOCTE BCCX 3ITAIIOB I[IPpOLCCCa H3MEPEHHF], CBOCBPCMCHHOCTE O3HAKOMIICHHA
00y4aoLIHXCH ¢ PE3YILTATAMH H3IMEPEHHI;

— CHCTEMATHUYHOCTH — CHCTEMATHYHOCTD TECTUPOBAHUIL U CAMOIPOBEPOK KAKIOI0 yuedHO-
ro MOAYJIS, pa3jiena H Kak/10il TeMbl; BAKHBIM aCIIEKTOM JaHHOTO NPHHLMNA SBIseTca TpeboBaHHe
penpe3eHTaTHBHOIO MPEJICTABIEHHS COJIEpKaHus yueOHOro Kypca B COJePHaHuH TeCTa;

- 'YMAHHOCTb M 3THYHOCTb — TECTOBLIE 3aJlaHMi M MPOLEAYPa TECTHPOBAHHS JIOJIKHBI HC-
KIIH0YaTh HAHECEHHE Kakoro-nubo Bpesa o0ydarouuMes, He J0NYCKATh YIIEMIEHHS HX [0 HALHO-
HAIBHOMY, 3THHYECKOMY, MATEPHAILHOMY, PACOBOMY, TEPPHTOPHAILHOMY, KYJIBTYPHOMY H JpY-
UM [IPU3HAKAM;

BaxHeiiunm sBAsSeTCs MPHHLMIL, B COOTBETCTBHH ¢ KOTOPBIM TECThI A0JKHbI ObITH MOCTPO-
€Hbl 110 METO/IHKE, oDecrneurBarollei BelNoHeHHe TpeDoBaHHI COOTBETCTRYIOMIErO (ieiepanbHOro
rocyIapCTBEHHOr0 00pA30BaTEILHOr0 CTAHAAPTA.

B TecTOBBIX 331aHHAX HCIOJIB3YHOTCA YEThIPE THIIA BOIIPOCOB:

= 3aKpeiTas gopma — AsngeTca HauboNee pacnpoOCTPAHEHHOH H MPEUIAraeT HECKOJIBKO allb-
TEPHATHBHBEIX OTBETOB HA NOCTABNeHHLIl Bonpoc. Hanpumep, obyuaromemycs 3a1aercs BONpoC,
TpedyIoLnil AETEPHATHBHOTO OTBETA «/1a» HIIH «HET», (GIBISETCHA» HIIH «HE ABIAETCA», «OTHOCHT-
ci» WM «He OoTHOcHTCa» M T.n. TectoBoe 3anaHue, cojepiKallee BONPOC B 3aKkpeiToil dopme,
BK/IHOUAET B ceDs O/IMH MIIH HECKO/IBKO IPABHIBHEIX OTBETOB H HHOIA HA3LIBAETCH BbIOOPOUHBIM
3aaHueM. 3akpseiTas opMa BONPOCOB HCIONB3YETCA TAKKE B TECTAX-331a4ax ¢ BbIOOPOUHBIMH OT-
Beramu. B TecToBOM 3aiaHuM B 3TOM ciyyae cOpMYIHPOBAHEl YCIOBHE 3a1a4l U BCe HeodXou-
MBIE MCXO/IHBIE JAHHBIE, 4 B OTBETAX NPEACTARICHBl HECKOILKO BAPHAHTOB PE3YIILTATA PELICHHS B
4HCII0BOM HiH OykeeHHOM Buie. OOyualOUMICA J0/DKEH PELMThL 3a/ady M M0Ka3aTh, KAKOI U3
NPEACTARICHHBIX OTBETOB OH MOMYYHIL

— OTKpbITas (pOopMa — BONPOC B OTKPLITOH (hopme npe/crasiset coboii yTBepxIeHHE, KOTO-
poe HeoOxoaumo jgononHuts. JanHas dopma moxer ObITh NPEACTABIEHA B TECTOBOM 3a1aHHM,
HANpPHMED, B BHJE CJIOBECHOIO TekcTa, GopMyisl (ypaBHeHus), rpadHka, B KOTOPHIX HPOMYILEHE
CYLIECTBEHHBIE COCTABMAKIIME — YACTH CIOBa WM OVKBBI, YCIOBHbIE 0003HAUEHMS, THHHH WIH
H300pakeHHs 31eMeHTOB cXembl M rpaduka. OO0yuaromuiics A0/KEH 110 NaMATH BCTABMThH COOT-
BETCTBYIOLIHE JIEMEHTEI B YKA3aHHBIE MECTA («IIPOIYCKHY).

— YCTAHOBIJICHHE COOTBETCTBHMS — B JAHHOM Cllydyae 0DydaromieMycs NpeiaraiT 8a CliHc-
Ka, MEM/1Y MEMEHTAMH KOTOPLIX C/IEAYeT YCTAHOBHTEL COOTBETCTBHE;

— YCTAHOBJICHHE MOCIEI0BATEIBHOCTH — MPEANOIAraeT HeoDXOAHMOCTL YCTAHOBHTE Ipa-
BHJIBHYIO [10C/IE/I0BATENBHOCTE [IPEUIAraeMOro CIIMCKa CoB 1iH (pas.
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Kpurepun oueHKH 3HAHHI NPH NPOBEIEHHH TECTHPOBAHHS

OrTMeTKa «OTIHYHO» BRICTABIACTCA [IPH YCJIOBHH [PABHIBLHOIO OTBETa HE MeHee dyem 85%
TECTOBBIX 3a/1AHMIi;

OTMeTKa «X0pOoLI0» BBICTABISAETCA [PH YCJIOBHH MPABHILHOIO OTBETa He MeHee ueM 70 %
TECTOBBIX 3a/1AHMIi;

OrMeTKa «yI0BIETBOPHTENLHO» BRICTABIISETCH PH YCJIOBHH IIPABHILHOIO OTBETA HE MEHEe
50 a/’n',

OrMeTKa «HEeYI0BICTBOPHTEILHO» BRICTABIACTCS MPH YCIOBHH [PABHIIBHOIO OTBETA MEHEE
uem Ha 50 % TecTOBBIX 3aJlaHMIi.

Pesynprarhl TEKyIIEro KOHTPOIA MCHOAb3YIOTCA HPH MPOBEIESHHH MPOMEXKYTOYHOH arTe-
CTaLlHH.

KPHTEPHH OUEeHKH 3HAHHI HA 3aveTe
3auer — (opmMa NPOBEPKH 3HAHHUIL, YMEHHI H HABBIKOB, NPHOOPETEHHBIX 0DYUYAOIHMHCH B
NPOLECCEe YCBOCHHA yueOHOro MaTepHAaa JIeKIHOHHBIX H NPAKTHYECKHX 3aHATHIl [0 IHCLHILIHHE.

3auer MOKET NPOBOANTLCA B (popMe ycTHOro onpoca no Ouneram (Bonpocam) unu Oe3 Ou-
JIETOB, ¢ NpPEABAPUTENbLHON [OArOTOBKON Wi 0€3 NoAroTOBKH, M0 YCMOTPEHHIO MpErnojaBaTes.
DK3aMEHATOp BIpaBe 3a/[aBaTh BONPOCH CBEPX OWIIETa, a TAKIKe, NOMHMO TEOPETHUECKHX BOIPO-
COB, JIABATh 34/1a4H M0 MPOrPaMMe JaHHOTO Kypca.

IK3IAMEHATOP MOMKET MPOCTABUTH 3aueT Oe3 onpoca WM cobece0BaHMs TEM ACIHPAHTAM,
KOTOPLIC AKTHBHO Y4aCTBOBAIH B IIPAKTHYCCKHX 3aHATHAX.

Kpurepus oueHKH 3HAHMI NPH NPOBeJIeHHH 3a4eTa.

«3a4TeH0» - BRICTABISACTCAH IIPH YCIIOBHH, €CIIH CTYACHT NOKAa3bIBAET XOPOLLUME 3HAHUA H3Y-
YEHHOro y4eDHOro MaTepHala; caMOCTONTENbHO, JOTHYHO IOCIEJ0BATENbHO H3J1araeT M MHTEp-
NpeTHpyeT MatepHallbl yuebHOro Kypca; MOJHOCTBH) PACKPBIBAET CMBIC/ NMPEIaraeMoro BOIpoca;
BIAJIEET OCHOBHBIMM TEPMHHAMH H NOHATHAMH H3YYE€HHOIO Kypca: NOKA3bIBAET YMEHHE Nepeno-
KHTh TEOPETHYECKHUE 3HAHHS HA MPE/NONAraeMblil MPAKTHYECKHII OILIT.

«He 3a4TeH0» - BLICTABIAETCA MPH HATMYHH CEPLE3HBIX YIIYIIEHHH B MPOLECCE H3N0KEHUS
yueDHOro MaTepuana; B cIy4ae OTCYTCTBHS 3HAHUI OCHOBHBIX NOHATHIl M onpeeneHuii Kypca WK
HPUCYTCTBHH OOMBLIONO KOJIHYECTBA OIWHOOK NMPH HHTEPHPETALIHH OCHOBHBIX ONPEIC/ICHHH; ecln
CTY/EHT NOKA3LIBACT 3HAUMUTENBHBIC 3ATPYAHEHHA NPH OTBETE HAa IMPE/UI0KEHHBIE OCHOBHBIE H J10-
MOJIHHTENBHEIE BOIMPOCHL, NPH YCIOBHM OTCYTCTBMH OTBETA HA OCHOBHOH M JIONOIHHTENIBLHBIH BO-
MPOCBL.

Kpurepns oueHks 3HaHWI HA JK3aMeHe

DK3aMeH MOMKET NPOBOANTLCA B (hOpME YCTHOro ompoca 1o duneram (Bonpocam) unu Des
OnieToB, ¢ npeABapHTEIbHOI MOArOTOBKOI MK €3 NOAroTOBKH, 110 YCMOTPEHHIO NPENoIaBaTels.
DK3aMEHATOP BIPABE 33/1aBaTh BOIPOCH! CBEpX OMIETa, a TAKKE, IOMUMO TEOPETHYECKHX BOIPO-
COB, JABATH 3aJ1a4M [0 MPOrpaMMe JaHHOIO Kypcea.

DK3aMeHAIMOHHbIe DUIeTh! (BOIPOCK) YTBEPXKIAKTCA HA 3aceaaHul Kadenpsl U NoAnuch-
BalTCA 3aBeayioumM kadeapoii. B Gunere nomkHo conepixkarses He Dosee Tpex Bompocos. Kom-
IUIEKT IK3aMEHAIIHOHHBIX OMIIETOB M0 JUCIUILIHHE J0JIKeH coaepkaTs 25—30 duneros.

DK3aMEHATOP MOKET IPOCTABHTL 3K3aMeH 0e3 onpoca Wi cobecelOBaHHS TEM CTYICHTAM
KOTOPBIE AKTMBHO YYACTBOBAIN B CEMHHAPCKHUX 3aHATHSX.
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OTMeTKa «OTIHYHO» - CTYACHT riy0oKo M MPOYHO YCBOHII BECh IPOIPAMMHBIH MaTepHal,
HCUEPIBIBAKOLIE, MOCNEI0BATE/IbHO, I'PAMOTHO H NOrHYECKH C'I'pﬂi"]Hﬂ €ro HM3naraert, TeCHO YBA3bI-
BaeT TEOPHIO ¢ NMPAakTHKOH. CTYIEHT HE 3aTPYAHSETCH ¢ OTBETOM MPH BHIAOM3MEHEHHH 3aJIaHH,
cBOOOIHO CHpaBisieTcs ¢ 3aJauyaMi, 3aJaHHAMH W JIPYrHMH BHIAMH [IPUMEHEHMs 3HAHMI, npa-
BHIILHO OOOCHOBBIBACT NPHHATHIC PEIUCHHSA, BJIAJCET PA3HOCTOPOHHHMH HABBIKAMH M NPHEMAMHU
BBINOJIHEHHA MPAKTHYECKHX paboT, 00HApPYKHBAET YMEHHE CAMOCTOATE/IbHO 0000111aTh H H3/1araTh
MaTepHall, HE J0MYCKas OlIHOO0K.

OTMeTKa «XOPOLLOY» - CTYASHT TBEpP0 3HAET NPOrPAMMHBII MaTepHal, IPAMOTHO H MO CYy-
IIECTBY M3JIArdaeT ero, He JONYCKAeT CYIIECTBEHHbIX HETOYHOCTEH B OTBETE HA BOIMPOC, MOMKET Mpa-
BHIILHO [PHMEHSTH TEOPETHUYECKHE [IOJIOKEHHS H BlIajJeeT HeoDX0JUMBIMH HABBIKAMH [IPH BBINOII-
HEHHH MPAKTHYECKHX 3a1aHHI.

OrMeTKa «y10BIETBOPHTENBHO» - CTYASHT YCBOMI TOJIBKO OCHOBHOH MaTepual, HO He 3Ha-
€T OTAENbHBIX [ETaleil, AOMYCKAET HETOYHOCTH, HEJOCTATOYHO MNpaBHIbHBIE (OPMYIHPOBKH,
HAPYLIAET MOCNEN0BATENBHOCTE B H3NOKEHUH [POrPAMMHOIO MATEDPHANA H HCILITHIBAET 3ATPY/I-
HEHHA B BLINIOJIHEHHH HPHKTHHEC[{HX ﬁaﬂﬂHH[:[.

OrTMeTKa «HEeYI0BICTBOPUTENBHOY = CTYACHT HE 3HACT 3HAUMTEILHOH YACTH NPOrPAMMHOIO
MaTepHana, J0NYCKAET CYIIECTBEHHBIE OIINOKH, ¢ DOJILLIMMH 3aTPYIHEHHAMH BBINIOIHSIET NPAKTH-
yeckue padoThl.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

LLUnnayes, B. C. Bbicliasi MaTemaTuKa : y4ebHuk / B. C.
LUnnavyes. — MockBa : NHOPA-M, 2024. — 479 c. — (BbiCwwlee
obpasoBaHue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085943. - Pexxum
00CTyna: No noarucke.

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

LLnnayes, B. C. 3afa4yHuK Nno BbICLLUEN MaTeMaTUKe : y4yebHoe
nocobwue / B. C. LUunayes. — 10-e n3g., ctep. — MocCkBa :
NH®PA-M, 2025. — 304 c. — (Bbicluee obpasoBaHue). - ISBN
978-5-16-010071-5. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2210902

https://znanium.ru/catalog/document?id=464774

Kypc Bbiclwen matemaTtuku, T.1 : y4yebHuk / M.K. begaHOKOB,
0.M. Wessakosa, C.K. Kymxesa,T.N. OémuHa [u ap.]1; nop
pen. M.K. bepaHokoga. - 3-e n3g, ncnp. n gon. - CaHkT-
MeTepbypr : JlaHb, 2025. - 396 C. - TEKCT : 3INEKTPOHHbIN. -
9BC NaHb. - URL: https://e.lanbook.com/book/460592. -
Pe>xxum pocTtyna: no nognucke. - Lan. - ISBN
978-5-507-50291-2

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

Kypc Bbicwen maTteMaTukuy, T. 2 : y4ebHuK / M.K.
BepnaHokos, O.M1. Wesskosa, C.K. Kyuwxesa, T.U. AémMmunHa [un
ap.1; noa pea. M.K. begaHokosa. - 3-e n3sg, ucnp. n gon. -
CaHkT-MeTepbypr : JlaHb, 2025. - 360 c. - TekcT :
3NeKTPOHHbIN. - DBC JlaHb. - URL:
https://e.lanbook.com/book/482921. - Pexxum gocTtyna: no
noanucke. - Lan. - ISBN 978-5-507-51698-8

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

8.2. lononHuTesIbHaA nurepaTtypa

Ha3sBaHue

CcblniKa

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

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

LLUnnayes, B. C. 3aga4yHUK No BbICLLIEN MaTeEMaTUKeE : y4yebHoe
nocobue / B. C. Wuna4eB. — 10-e n3pa., ctep. — MockBa :
NH®PA-M, 2025. — 304 c. — (Bbicluee obpasoBaHue). - ISBN
978-5-16-010071-5. - TekCT : 3n1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2210902

https://znanium.ru/catalog/document?id=464774

MaTemaTuKa B Npumepax 1 3agayax : yyebHoe nocobue /
O.M. OerTapesa, J1.H. XypbeHrko, ".A. HnkoHoBa [un ap.]. —
Mocksa : UHOPA-M, 2021. — 372 c. — (Bbicluee
obpasoBaHue: bakanaspmar). - ISBN 978-5-16-011256-5. -
TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/1588756

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

519.2(07) K 89 Kynxesa, C.K. (Mankonckun
roCcyAapCTBEHHbIN TEXHONOMMY4eCKNn yHnBepcmTeT). OCHOBBbI
TEopuN BEPOATHOCTEN N MaTeMaTUYEeCKON CTaTUCTUKM :
yyebHoe nocobue / C.K. Kynxxesa, 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. - bubnunorp.: c. 136 (11
Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2000029460&DOK=0
35CE9&BASE=000530

MaTeMaTunyecknin aHanni. Metogmnyeckne pekoMeHgaumm rno
M3Yy4YeHUnIo OHNanH-Kypca / CocT. lémunHa T.U., LLleBsikoBa
0.M1., Yysako E.B. - Mankon: UM "Ky4epeHko B.O., 2023. - 58 c.

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

NnHenHasa anrebpa n aHannTN4eCcKasa reoMeTpus.
MeToaunyeckmne pekomeHaaLumnm no n3y4eHnio oHNanH-Kypca /
CocT. bepaHokos M.K., IéMnHa T.U., Ky3bmeHko H.A.,
LLleBsakosa O.M., XakoHoBa WU.M. - Mankon: UM "Ky4yepeHKo

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

B.O., 2023. - 64 c.
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HasBaHue CcblsIKa

Makapos, C. W., BeiCluas MmaTemMaTuKa: MaTeMaTN4eCKum https://book.ru/book/954837
aHanu3 n nuHenHas anrebpa : yyebHoe nocobue / C. U.
MakapoB. — MockBa : KHOPyc, 2024. — 320 c. — ISBN
978-5-406-13446-7. — URL: https://book.ru/book/954837

Byrpos, fl. C. Bbicluasi MaTeMaTuKa. 3aiavyHuK : y4ebHoe https://urait.ru/bcode/560816
nocobue pna sysos / 4. C. byrpos, C. M. Hukonbckun. —
Mocksa : U3gaTenbctBo OpanT, 2025. — 192 c. — (Bbiclwee
obpasoBaHue). — ISBN 978-5-9916-7568-0. — TekcT :
3NEKTPOHHbIN // Obpa3oBaTenbHas nnaTgopma tOpant
[canT]. — URL: https://urait.ru/bcode/560816

8.3. NHOpPMaLMOHHO-TEIEKOMMYHUKaLMOHHbIE pecypchbl ceTu «MIHTepHeT»

1. Znanium.com. Ba3oBas KONEKLUWNS : 3IeKTPOHHO-6nbnnoTeyHas 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 C y4eTOM BCexX uamMmeHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BKJlOYaeT y4ebHuku, yyebHble nocobus, YMK, moHorpacum, astopedepaTsl, AuccepTaunm,
3HUMKIONEeAnn, CQI0Bapu U CNpaBoOYHUKIN, 3aKOHOAATEJ/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, Hay4YHOo-
nccnenoBaTesIbCKUX MHCTUTYTOB, NyBNnYHbIX 6bnnoTek, NnpnobpeTatolnx KOpNnopaTMBHbIA A0CTYyN
ana ceomx obyvatowmxcsa, npenogasatenent u 1.4. 3bC BkoYaeT y4ebHyo 1 Hay4HY0 nuTepaTypy
Mo HanpaBJIeHNSAM NOArOTOBKU BbICLLIEro U cpefHero npogeccnoHanbHoro obpasosaHus.
http://www.iprbookshop.ru/586.html 3. eLIBRARY.RU. : Hay4YHas afieKTpoHHasa bubnunoTeka : canT. -
Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum goctyna: aons 3aperncrpup.
nofib3oBaTesiel. - TeKCT: 3N1eKTPOHHLIN. MnaTdopma eLIBRARY.RU 6bina co3gaHa B 1999 rogy no
nHuumaTmee Poccnmnckoro oHaa hyHAaMeHTallbHbIX UCCNeoBaHun anga obecnevyeHns pocCUNCKnNM
Y4YeHbIM 3/IEKTPOHHOI0 A0CTYMa K BeAYyWNM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga
eLIBRARY.RU Ha4vana paboTy C pyCCKOA3bIYHLIMU NYHANKALUNAMUN N HbIHE SBASETCS BegyLlen
3NEKTPOHHON BUBANOTEKON HayHYHON MEPUOLANKM Ha PYCCKOM SA3bIKE B MUpE.
https://elibrary.ru/defaultx.asp 4. BCepoCCMNCKNN Hay4YHO-NCCNenoBaTeNbCKUN UHCTUTYT
ceptudpukauymm (BHNNC) : cant. - Mockea, 2001. - . - URL: https://www.vniis.ru/. - TekcT:
3N1eKTPOHHBLIN.UHCTUTYT NpoBOANT paboTy No CTaHAapTM3aLUM B arpoNpoOMBbILLIIIEHHOM KOMMJEKCe,
B obnacTtu anekTpoobopynoBaHus, TEKCTUABHOM N IEFKOW MPOMbILLUJIEHHOCTU, CPeacTB
WHANBMAYANbLHOW 3alMThl, B chepe yCiyr, a Takxxe B 06/1aCTu OLLEeHKN COOTBETCTBUA CUCTEM
MeHeO)XMeHTa u IT -TexHonorun. https://www.vniis.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

Paspen

PaccmaTpuBaemblie
BOMPOChHI

PekomeHpyemas
nTepaTypa

Tunosble
3aja4n

OHnanH Kypc

lcemecTp

NInHelHas
anrebpa.

[JencTBMS Ha MaTpuuamu.
NMInHenHble onepauuun
YMHOXeHne. BbluncneHne
onpenenutenen. ObpaTHas
MaTpuua.  CJIY. MeTop,
Kpamepa, MaTPUYHbIN
MeTon, meTog aycca

BNOC LMS Moodle JInHenHas
anrebpa

BekTopHas
anrebpa.

UNInHelHble onepauun Ham
BEKTOpPaMW. Pa3noxeHne
BEKTOPOB no 6asncy
UNIMHelHble onepauun Ham
BEKTOpPaMu, 3a4aHHbIMU
KoopaouHaTaMu.
CkanspHoe npon3BefeHue
BEKTOPOB, npUNoXeHna:
paboTa cunbl, yron mMexay
BEKTOpaMU. BekTopHoe
nponsseneHune BEKTOpPOB,)
MPUJIOXKEHNA: naowan|
napasienorpamMma,
MOMEHT cunbl. CMelaHHoe
NnpousBefeHne BEKTOPOB,
NPUI0XKEHUS: 06beM
napanjaenennnena.

BNOC LMS Moodle JInHenHas
anrebpa

AHanuTu4eckas
reomeTpus.

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

BNOC LMS Moodle JlInHenHas
@nrebpa
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KpviBble BTOPOro nopsaka

MN0CKOCTb: obued
YpaBHEHuUE, MOHATHE
HOpPMaJslbHOIr o BEKTOpa.

Yron mexpy nJiocKoCTAMU,
YCN0BUA MapannefibHoCTY
i nepneHanKynsapHoCcTy
INByX njockocTel. MpsMas
B MPOCTPAHCTBE: MOHATUE
HanpaBAsoOLLIEro BEKTOPA,
KaHOHWYECKOe YpaBHEHWE

npsamon, obuiee
YpaBHeHMe,
napameTpuyeckoe
lYpaBHeHMe. B3avmHoe
[pacrnosioxeHne 0BYyX

NPAMbIX B MPOCTPaHCTBE,
Yron wMexay npsMbIMU,
B3anmHoe pacrnosioXeHune
MPAMON M MJOCKOCTW. Yron
MeXxay npsmon 7
MJOCKOCTbIO.

lMpepnen nocne
lnoBaTeNIbHOCTN
X Mpepen
PyHKL MU,

Onepauunn Han
MHOXKeCTBaMu.
ekapToBoe

npon3BefeHne BEKTOPOB.

HYucnosas
nocnenoBaTeNbHOCTb.
Mpenen Y1 CJIOBOW
nocrenoBaTesIbHOCTW.
Mpenen DYHKLMN.
BameyaTenibHble npefensbl,
PackpbiTne
HeornpenesneHHOCTEN.
HenpepbIBHOCTL  YHKLUUN
B Touke. Knaccudukauus
[TOYeK pa3pbiBa PYyHKLMN

BNOC LMS Moodle
MaTeMaTu4ecknin aHanus

OupdepeHuna
NbHOE
ncymcneHune
byHKL NN
oaHom
nepemMeHHoNn.

OcHOBHble NpaBunia

M depeHLNpPoBaHKS.
Mpoun3BogHasn CIOXKHON 1
obpaTHOM hyHKLMIA.
MoHATVe anddepeHymana
byHKLNK, ero
reoMeTpu4ecKuii CMbICA.
MpnmeHeHne

inndcepeHunana B

BNOC LMS Moodle
MaTemMaTU4eCKninn aHanums
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NPUBANXKEHHbIX
BblYMCeHnax. MNpasuno
onuTana. PackpbiTne
HeornpenesneHHOCTEN.
NHTepBabl
MOHOTOHHOCTW, aJAropmnTM
X OTbICKAHNSA. DKCTPEMYM
YHKUMN. Hanbonbluee n
HavMeHbLUlee 3Ha4YeHNs
YHKLAWN, HEMPEPbLIBHOM
Ha oTpe3Ke. BbiMyknoCcTb
rpacrka MyHKLUN, TOHKN
nepernba. ACMMNTOTHI
rpacdrka pyHkumm. Obwas
XeMa nccaenosaHuns
YHKUMN 1 NOCTPOEHNSA eé

rpadmka.

2 cemecTp

WNHTerpanbHoe
McyncreHve.

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

BNOC LMS Moodle
MaTeMaTu4ecknin aHanus

OupdepeHuna
NbHOE
ncymcneHune
byHKLMA
HEeCKONbKNX
nepeMeHHbIX.

OCHOBHbIE NOHATUA,
HacTHble NPON3BOOHbIE
nepBoro nopsiaka. MoaHbIN
g depeHumnan QyHKLNN,
Mpon3ssoaHas no|
HanpasaeHuto. [pagneHT.
HacTHble NpPON3BOAHbLIE
BTOpPOro nopsiaka.

Teopema LLisapua,

https://www.lektorium.tv/matem
aticheskij-analiz
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OundhdepeHumnan BTOPOro
nopsaaka. [MponsBoAHbIg
ICNO>XKHOM hyHKLMN,
KacaTenbHas NaoCKoCcTb W
HOpMaJslb K T[OBEPXHOCTHU,

PKCTpeMym PYHKLMN.
Haunbonblue n HavMeHbLLEE
BHayeHue DYHKLMN,
PMnnpnyeckne Gopmybl,
MeTon HaVWMeHbLUNX
KBaJpaToB.

Teopus Knaccunyeckoe

BEPOATHOCTEN. lonpejeneHne
BEPOSATHOCTU. CBolicTBa
BEPOATHOCTU.  DSIEMEHTbI
KOMOMHATOPUKMN.
FeomeTpuyeckas
BepoATHOCTb. CyMMa ABYX
cobbITMA. Teopemal
C/IOXKEHNS  BEPOATHOCTEN
HECOBMECTHbIX  COObITUNA,
Mpon3segeHne cobbiTnA,
lYCNoBHas BEPOSITHOCTb.
TeopeMa YMHOXeHUsa a1
BaBUCUMMbIX CcobbITWN,
He3aBucumble cobbiTus.
TeopemMa yMHOXeHWUs AN
He3aBUCUMbIX cobbITun,
dopmyia MOJIHOW
BEPOATHOCTU. dopmy bl
baneca. dopmyna
BepHynnaun. Haunbonee
BEPOATHOE 4YMCI0 YCNEXOB,
UlokasbHas 7
MHTerpanbHas TeopeMbl
MyaBpa-Jlannaca.
dopmyna lNyaccoHa.

MaTeMaTuyeck [BapmaunoHHble psobl.

@A CTaTUCTUKa.

PMnupuyeckas  pyHKUUS
pacnpeneneHns n ee

cBOMCTBA. pachmyeckog
n306parkeHune
BapuaLOHHbIX psAnoB.
Yncnosble

XapaKTepUCTUKN
BapuaLOHHbIX pPsAOoB:
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penHas apudmeTnyeckas,

MO a " MenmuaHa,
ncnepcus, cpenHee
KBafpaTnyeckoe
TKJIOHEHWe,
KO3(hhpuumeHT Bapuauuu,
HaYaNbHble "

LleHTpaJibHble MOMEHTHI,
cuMMeTpua M 3Kcuecc.
MoHATHME  WHTepBasibHOro
LeHMBaHUA rapaMeTpoB,
OBEpUTENIbHbIN NHTEepBarl
nsa OLEHKMU
MaTeMaTN4eCKoro
KNUOAHUA  HOPMasbHOro
pacnpeneneHns npw
M3BecTHOM . [lpoBepka)
TaTUCTUYECKUX TruMnoTes,

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

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

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

OnepaunoHHas cuctema Windows Jorosop oT 26.05.2020 Ne 32009117096 Oorosop oT 17.01.2019 Ne 31908696765

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvatloLniics B Te4eHne Bcero nepmoaa obyyeHus obecneyeH NHAVMBMAYAIbHbIM
HEOrpaHWYEHHbIM OOCTYMOM K 3JIEKTPOHHO-BUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonnekUns : INeKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTENbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, sHUMKIONEAMN, C10BapyU 1 CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanYyeckne N3fgaHus u N3faHuns, BbinyCKaeMble nsgatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / O6LwecTBO C orpaHNUYeHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: Ansa 3aperncTpup. Nosb3oBaTesel. - TEKCT INEeKTPOHHLIN. ABNSETCSA pacnpoCcTpaHeHHbIM 0bpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLLINX U CPEeAHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-UccnenoBaTebCKnx
WHCTUTYTOB, Ny6an4HbIX BubnnoTek, npuobpeTalowmx KOpnopaTMBHBIN AOCTYN AaA CBOMX 0byYaloLwmxcs, npenogasaTtenen
1 T.4. OBC BKOYaEeT y4ebHY0 N Hay4YHYI NMTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPEAHEro
npogeccnoHasbHoro obpasoBaHus. http://www.iprbookshop.ru/586.html

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnnoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/ - Pexxum pocTtyna:
ONA 3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cospgaHa B 1999 rogy no
MHMumaTmBe Poccminckoro choHaa pyHAaMeHTanbHbIX UCCNef0oBaHUi Ansa obecnevyeHnss POCCUNCKUM yYeHbIM 3/1€KTPOHHOIO
00CTyna K BeAYLNUM NMHOCTPaHHbIM Hay4HbIM usdgaHusam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSI3bl4HbIMYA
nyb6AnKaumsaMn 1 HblHE ABNAETCA BeAyLLen 31eKTPOHHON BnbnmnoTeKkon Hay4yHOM NEpUoANKN Ha PYCCKOM SA3blKe B MUpE.
https://elibrary.ru/defaultx.asp

Bcepoccuinckuin Hay4Ho-nccnenoBaTenbCKUm MHCTUTYT cepTudmkaumm (BHUAUC) : canT. - Mockea, 2001. - . - URL:
https://www.vniis.ru/. - TeKCT: 3N1€KTPOHHbIA.VIHCTUTYT NpoBOAUT PaboTy Mo CTaHAapTM3aLUN B arponpOMbILLIEHHOM
KoMMnekce, B 06/1aCcTu 31eKTpoobopynoBaHNSA, TEKCTUIBHON U NErKOW NPOMbILLIEHHOCTUW, CPEACTB NUHANBUAYAIbHON

3aWmnThl, B chepe ycnyr, a Takxe B 061aCTy OLEeHKN COOTBETCTBUA CUCTEM MeHeAXXMeHTa U1 IT -TexHonorni.
https://www.vniis.ru/

Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn A0CTyN) K CAleQyoLWM COBPEMEHHbIM
npodeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Koanekuns : 3N1eKTPOHHO-bubnnoTevHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LEeHTP
NHppa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHns: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. ®oHA SBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHWUIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHuku, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
auccepTaunu, sHUUKIoONeAnn, CJI0Bapu U CMPaBoOYHNKN, 3aKOHOAAaTes/IbHO-HOPMaTVBHbIE AOKYMEHTbI, CneLunasbHble
nepnoamnyeckme n3gaHus u n3faHus, Bblnyckaemble n3gatenbcreamm By3os. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekuums : 31eKTPOHHO-6ubnnoTeyHasa cuctema : cant / O6LLeCcTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KoMmnaHus 'An M Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpup. nonb3oBaTenen. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IEKTPOHHBIM PEeCYpPCOM A5 BbICLUNX U CPeAHUX CheunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4YHO-ncCnenoBaTeIbCKUX
WHCTUTYTOB, Nybnn4HbIx 6ubnnoTek, npuobpeTaoLmx KOpnopaTMBHLIN AOCTYN A1 CBOMX 0byYaloLmxcs, npenogaBsaTtenen
n T.4. 9bC BkOYaeT y4ebHyo 1N Hay4YHyl0 nnTepaTypy Mo HanpaB/ieHNAM NOATOTOBKWN BbICLLErO U CPefHero
npodgeccnoHanbHoro obpasosanHus. http://www.iprbookshop.ru/586.html

eLIBRARY.RU. : Hay4Has 3n1eKTpoHHasa bubnnoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/ - Pexxum goctyna:
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Ha3BaHue

ONA 3aperncTpup. noab3oBaTesnen. - TeKCT: aNeKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bia cozpaHa B 1999 rogy no
WHMUMaTmBe Poccmnckoro oHaa hpyHAaMeHTabHbIX UCCNefoBaHN Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1eKTPOHHOIro
00CTyna K BeAyLLNUM NMHOCTPaHHbIM Hay4HbIM nsdgaHuam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
ny6ankaumamMm n HelHe SBNSETCA BeAyLen IN1eKTPOHHON 6nbanoTeKkom Hay4HoM NEPUOAMKM Ha PYCCKOM Si3blKe B MUpPeE.
https://elibrary.ru/defaultx.asp

Bcepoccuinckuim Hay4Ho-nccnenoBaTenbCKUm MHCTUTYT cepTudmkaumm (BHUNUC) : cant. - Mocksa, 2001. - . - URL:
https://www.vniis.ru/. - TeKCT: 3N1€KTPOHHbIA.VIHCTUTYT NpoBoANT pPaboTy Mo CTaHAapTM3aLUn B arponpoMbILLIEHHOM
KoMnnekce, B 06,1aCTu 31eKTpoobopynoBaHNSs, TEKCTUABHOWN N Nerkom NPOMbILLIEHHOCTUW, CPeACTB NHANBNAYAIbHON
3alWnThl, B chepe ycayr, a Takxxe B 06,1aCTy OLLEHKN COOTBETCTBUSA CUCTEM MEeHeL ) KMeHTa U IT -TexHOoNornn.
https://www.vniis.ru/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

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

Y4yebHas mebenb Ha 50 nocanoyHbIX
MEeCT, A0CKa, NepeHocHoe
MynbTUMeOuiiHoe obopynoBaHue
(NpoekTop, 3KpaH)

MepeHocHoe MybTUMeannHoe
obopynoBaHMe (NPOEKTOP, 3KPaH).

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

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

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

YyebHasa ayamnTopmsa ANA npoBefeHuns
3aHATUNA CeMMHapcKoro Tuna (1-118)
385000, Pecnybnnka Apgbires, r.
Mawnkon, yn. NepBomanckas, AomM Ne
191, 3paHue y4yebHoro kopnyca

Y4yebHass mebesnib Ha 28 Mocago4HbIX
MecT, Aocka

[MepeHoCcHOEe MyNbTUMEANNHOE
obopynoBaHMe (MPOeKTop, 3KpaH).
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