MHUHMCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHMA POCCHUMCKOM ®EJIEPALINU
CTAPOOCKOJIBCKHUHU TEXHOJIOI'MYECKUU HHCTUTYT UM. A.A. YT APOBA

(punman) penepanbHOro rocy1apcTBEHHOIO aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEKACHUS

BbICILIET0 00pa30BaHUs

«HanumonanbHbIl HccaeaoBaTeIbCKU TexHOMornueckuili yuusepeurer « MUCUCy»

CTHU HUTY «-MUCHUC»

Pabouast mporpamma yTBepKACHA
peuieHreM Y4eHoro coBeTa

CTHU HUTY «MUCHC»

ot 20 mronsa 2023 r.

npoTtokos Ne 5

Pabouas nporpamMma JUCITUTLIMHBI

3akperieHa 3a kadenpoi
Hanpasnenue noarorosku
[Mpoduis

Kpamudukanms

dopma 00yueHus

OO0mast Tpy10eMKOCTb

YacoB 1o yueGHOMY ILIaHy

MATEMATHUKA

Kagbez[pa BbICIIIEll MATEMATHKH U HH!]}OQM&TI/IKI/I

13.03.02 DnekTposHepreTUKa 1 3JIEKTPOTEXHUKA

BHCKTPOHpI/IBO,H 1 aBTOMaTHUKa

bakanaBp

OuHnag

11 3ET

396

B TOM YHUCJIC:

®DopMbI KOHTPOJIS B CEMECTpax.
JK3aMeH 1

3K3aMeH 2

ayJMTOPHBIE 3aHATHS 204

caMocTosTeNbHast paboTa 120

4acoB Ha KOHTPOJIb 72

Pacnpene/ienue 4acoB AMCUMILIMHBI 10 Kypcam
CEMECTP 1 Hroro
Bun zanarui VII | PII VII PII VII PII1
Jlexmn 34 34 51 51 85 &5
[IpakTrueckue 34 34 34 34 68 68
JlabopaTopHEIe 17 17 34 34 51 51
HUroro ayn. 85 85 119 119 204 204
Cawm. pabota 50 50 70 70 120 120
Yachl Ha KOHTPOJIb 45 45 27 27 72 72
HUroro: 180 | 180 | 216 | 216 396 396

I'ox HaGopa 2023



IIporpammy cocraBuna:
CTapuINil MpenoaBaTelib
TamObist Tatbsina BiagumuposHa

Joaxcnocmo,yu.cm., yu.36 ®HO  noanocmoro

Paboyas mporpamMMa TUCIUITIHHE
MaremaTuka

HaumeHosanue

Pa3paborana B coorBercTBUu ¢ OC BO HUTY MUCUC:

CaMOCTOSITENTPHO YCTaHABIMBAEMBIA 00pa30BaTEIbHBIN CTAaHIAPT BBICIIETO O0pa3oBaHUA - OaKalIaBpHaT
OenepaapbHOE  TOCYOApCTBEHHOE  aBTOHOMHOE  00pa3oBaTelNbHOE  YUPEXKIEHHE  BBICIIETO  0Opa3oBaHUSA
«HanuoHanbHBIA HccTen0BaTeNbCKUl TexHoJoruueckuii yaupepcuter «MUCHC» mo HampaBieHHIO MOATOTOBKH
13.03.02 DnexrposHepreTuka u aekTpoTexHuka (mpukas ot 05.03.2020 r. Ne 95 0.B.)

CocrapneHa Ha OCHOBaHHH y4ueOHoTO TutaHa 2023 roxa

13.03.02 DnexTposHepreTHKa 1 3IeKTPOTEXHUKA,
IIpodmie: DnexTponpuBoa U aBTOMATHKA, YTBepkAeHHOTO YdueHbM coBeToM CTU HUTY « MUCHUCH
20.06.2023 r., mpoTokoi Ne 5.

Pabouas nmporpamma oj00peHa Ha 3acenanun Kadeaps
Beicnieii MaTeMaTHku ¥ HHQOpMaTHKH

HaumeHosanue Kagheopul

¢

ITpoTtokoun ot «25» mMast 2023 1. Ne§.

/

£
3aB. kadenpoit ~BMull Vi E.I'. KabynoBa
T _abbpesuaniypa HauMeHO8aHs Kapeopbl /" noonuce U.0. Pamunua

Pyxosoaurens OIIOITI BO
1.0. 3aB. kadenpoit AUCY, kanaunat
TEXHUYECKUX HayK, JOIIEHT /e JI.A. TlonemeHko

00NAHCHOCMD, YU.CIM., YU.38. noonuce H.0. @amunus



1. IEJIM OCBOEHUA

Lenv oucyunaunst — GOPMUPOBAHNE KOMIIETCHIIUI B COOTBETCTBHH C y4eOHBIM TUIAHOM, a TaKke (OpMUpPOBaHHE
0a30BBIX 3HAHUI U HABBIKOB B O0OJIACTH IUCLUIUIMHEL. Pa3BHuTHE MHTEIUIEKTa CTYACHTOB U (JOPMHUPOBAHHE Y HUX
HAYYHOT'O MUPOBO33PEHHS], CHCTEMHOT'O MBIIIJICHHSI.

3aoauu oucyuniumno:

— copMupoBaTh 0a30BbBIC 3HAHUS B 001MacTh AU (HEepeHIIHATEHOTO M HHTETPATHHOTO HCUYHCICHUS GYHKINN OTHOM
Y HECKOJIBKUX TIePEMEHHBIX, T} hepeHIHaIbHBIX YPAaBHEHUH, PAIOB, TEOPUH BEPOSTHOCTEH U MaTeMaTHIECKOM
CTaTHUCTHUKH;

— UCIIOJIb30BaTh 0a30BBIC 3HAHUS JIJIsI MOCTPOCHHUS U pacdeTa MPOCTEHIINX MATEMAaTHICCKUX MOJEIICH QU3NIECKUX
SIBJICHUM;

— HAay4YUTh MPOBOANTH HCCIEIOBAHMS MAaTEMAaTHYECKHX MOJENel, MPOM3BOANTH HEOOXOIMMBIE pacueThl U
ONTHMU3UPOBATH PE3YIBTATHI;

- HAY4YUTh IPUMEHATH OCHOBHBIC METOAbI PEIICHUS CTaHAAPTHBIX 3a4a4, BOSHUKAOIINX KaK TP U3YUCHUU
06H.[eHay‘IHBIX, 06H.[eI/IH)K6HCpHBIX 1 CIICIHAJIBHBIX JUCIHUIIIIAH, TaK U B IIPAKTUKE pa6OTLI WHXXEHEPA,

— HAy4YUTH BLI6I/IpaTB ONTUMAJIBHBIC BAPHUAHTHI IIPHU PEIICHNN 3KCTPEMAJIBHBIX 3a1a4,

- HAYy4YUTh pa6OTaTB C MaTEMATUYCCKNMU CIIPABOYHHUKAMH 1 OPUCHTHUPOBATHECA B MaTEMAaTUYCCKOM amrapare,
CoAepIKAIIEMCS B JIMTEPATYPHBIX UCTOUYHHUKAX 11O CIIETUAJIBHOCTH.

2. MECTO B CTPYKTYPE OGPA30OBATEJIbHOM TPOT'PAMMBI

ukn (paznen) OIT: | b1.0

2.1 TpeOGoBanus K npeaBapuTeIbHOI MOATOTOBKE 00YYAIOLIHXCH:

2.1.1 3HaHMs, yMEHHSI M HaBBIKH, IOJyUYEHHBIC NP M3yUYeHUH 00pa30BaTeNIbHOM IPOrpaMMBbl CPEeJHEro o0IIero
00pa30BaHys WM CPEJHET0 NPOoeCcCHOHAIBHOIO 00pa3oBaHusl

2.2 JucuunjauHbl ¥ NPAKTHKH, 115 KOTOPbIX 0CBOEHHE JAHHOW JUCHUILIHHBI HEO0X0ANMO KaK
npeanecTByolIee:

2.2.1 IIpuknaagHas MexaHHuKa

2.2.2 | NmkeHepHas M KOMIIbIOTEpHAs rpaduka

2.2.3 duzuka

2.2.4 | UndopmaTuka

2.2.5 | MoaenupoBaHue OIPOLECCOB U CUCTEM

2.2.6 | Teopust IpUHATHUS pEILICHUH

2.2.77 | DneKTpoTeXHHKa;

2.2.8 | [AuckpeTHbIE U HEMTUHEWHBIE CUCTEMBI

2.2.9 | Metposnorusi, cTaHIapTH3aLusI U cepTUPHUKALMS

2.2.10 | Opranusanus dKCIIEpUMEHTa

3. ”HAUKATOPbI ®OPMUPOBAHUA KOMIIETEHIIUM,
COBMEMIEHHBIE C PE3YJIbTATAMUW OBYYEHMUSA 11O JUCHUIIJIMHE

YK-1 Cnoco0HocTh OCYIIECTBJIATH IIOUCK, Kpl/lTl/l‘leCKl/lﬁ aHAJIN3 M CHHTE3 lrlH(l)OpMaIlI(lI(l, Ymenue
AaHAJIU3UpPOBATL IpoHecCbl M CUCTEMBbI € HUCIHOJbB30BAHUEM COOTBETCTBYHOLIUX AHAJIMTHYECKHUX,
BbIYMUC/IUTECIbHBIX U OKCIICPUMEHTAJIBHBIX METOA0B, IPUMCHATH CHCTEMHBII MOAXO0J

3HaTh: YK-1-31: 3nanne TeOpeTHUECKOTO Kypca, MPUEMOB PEIICHHUS CTAHJAPTHBIX 3a1a4
YK-1-32: 3nanue coBpeMeHHBIX HHPOPMAMOHHBIX TEXHOJIOTHH M IPUKJIAJIHBIX IPOTPAaMMHBIX CPEJICTB
YMmeTs: VYK-1-Y1: ocymecTBisiTh IOWCK, KPUTHYECKUH aHAIM3 W CHHTE3 WHQOpMAIWMH, TPUMEHATh

TCOPCTUYCCKHUE 3HAHUS ITPU PCUHICHUHN IMOCTABJICHHBIX 3a/1a4

VK-1-Y2: ananu3upoBaThb MpPOLECCHl M CHUCTEMBI C  HCIOJB30BAHHEM  COOTBETCTBYIOIIMX
AHAIUTUYECKUX, BEIUUCIUTENbHBIX U 9KCIIEPUMEHTAIBHBIX METOJI0B

Bnagers | YK-1-Bl: anroputmuueckumu npuémMaMy pelieHus: CTaHAAPTHBIX MaTeMaTHYECKHX 3a1a4

VK-1-B2: CpeACTBaMHU peain3alilud aHAJIUTUYCCKUX, BbIYHUCIUTCIBHBIX U JSKCIOCPUMCEHTAJIbHBIX
MCTOJOB, IPUMCHSATH CHCTEMHEBIN MoAXO0A MJis pelICHHN TOCTABJICHHBIX 3a1a4




4. CTPYKTYPA U COAEP)KAHUE

Kog
3aHs
THSA

HanmeHoBaHue pa3jiejioB M TEM /Bua 3aHsTHS/

Cemectp

Koanue
CTBO
qacoB

KomnereHnmu

Jlutepart
ypau
3JIEKTPOH
HbIe

pecypebl

IIpu
Me4a
HHUe

Paszgen 1. DaemMeHTHI TMHEHHONH U
BEKTOPHOIi ajredpsbl

1.1

Martpuis! 1 onepanuy HaJl HUMH.
OnpenenuTeny KBaJpaTHBIX MaTpull. Ux
cBoiictBa. Teopema o pasznoxeHHH
onpeaenurens. Pemenne cucreMsl
JUHEHHBIX ypaBHeHHH. Teopema Kponekepa-
Kanemn. /JIex/

YK-1-31

J1.1

1.2

YMHOXEHHE MaTpHll. Brraucienne oOpaTHOM
MaTpHLbl. MaTpUyHbIE YpaBHEHNS.
PaznoxxeHnn onpenenuTens 1o CTpoKe WIN
cronbiry. Pemenne cucteMsr

JUHEWHBIX YPaBHEHUH C TIOMOIIBIO 0OpaTHOM
MaTpHLEl, 1o Teopeme Kpamepa, meronom
I"aycca. KonTposbHas pabora Ne 1. /TIp/

YK-1-V1

J1.1

1.3

Cucrembl IMHEWHBIX YPaBHEHUH 1
MaTpuyHble ypaBHeHus. /J1ad/

VK-1-B1

J13.1

1.4

Beimonaenue 13 Nel. /Cp/

YK-1-B1

JI3.1

1.5

BexTopHbIe U CKaSIpHbIE BEINYHUHBL.
bazuc u koopauHaThl Bektopa. JleicTBust ¢
BEKTOpPaMH B KOOPAMHATHOU (opme.
CxalnsipHoe, BEKTOPHOE U CMEIIaHHOe
MIPOU3BEICHNE BEKTOPOB. /JIek/

YK-1-31

J1.1

1.6

Pemenne reomerpruieckux 3amad
METOJaMH BEKTOPHOH anreOpsl. Jlenenue
otpeska. KontpomsHas pabora Ne 2. /TIp/

YK-1-V1

J1.1

1.7

CkayspHoe, BEKTOPHOE W CMENTaHHOE
[IPOU3BEICHNE BEKTOPOB. /J1ab/

YK-1-B1

J13.1

1.8

IToaroroska k KP Ne2. /Cp/

10

YK-1-Bl

JI3.1

Paszgen 2. Di1eMeHTBI aHAJIUTHYECKOH
reoMeTpuu

2.1

Pasnmiansie GopMBl ypaBHEHUS IPSIMOH.
Kpusbie BTOpOro nopsaxa: 3JuIdIc,
runepbouia, napaboJa, X CBOWCTBA.
ITonspueie koopauHatsl. InockocTs B
IIpOCTpaHcTBe. B3auMHOE pacnonoxeHue.
IIpsimas B mpocTpancTBe. B3aumHuoe
PacmoNoKeHUe MPSIMBIX U IMIOCKOCTEH.

[Tpocreiime MOBEpXHOCTH BTOPOTO TOPSAKA:

cdepa, SIUTAIICON]T, KOHYC
/JIex/

VK-1-31

J1.1

2.2

Pemenme reOMETPHYECKHUX 33124 C TOMOIIBIO
METOJIOB aHAUTHIECKOH T€OMETPHH.
KontponsHast pabora Ne 2. /TIp/

YK-1-V1

J1.1
J123

23

CocTraBneHne pa3TUIHBIX GOpPM ypaBHEHUH
npsiMmoii. KprBbie BTOpOTo HOpsiKA: DIUIUIIC,
runepbouia, napaboJa, UX CBOWCTBA:
MMOCTPOCHHKE 10 YPABHEHUIO KPUBOIA.

VYpaBHEHMS IMHUH B NOJSPHBIX KOOpAUHATAX.

/J1ab/

YK-1-B1

J13.1

24

Bremonaenue 113 Ne2. /Cp/

15

YK-1-B1

J13.1

Pa3nen 3. MatemaTuuecKMi aHaJIN3
¢dyHKuMii 01HON MepeMeHHOM

3.1

UucnoBble NOCAEI0BATENBHOCTH.
Bropoii 3ameuarensHslii npeaen. [penen
¢ysknmn B Touke. OCHOBHBIE TEOPEMBI

YK-1-31

J1.1
J12.1




Teopuu npenesoB. CpaBHeHHE OECKOHETHO
MalibIX BeuuH. [lepBbiid 3amedaTenbHbIN
npenein. [ opu3oHTanbHBIE B HAKIIOHHBIE
acuMnToThl. HenpepbiBHOCTh (DyHKLIUH B
touke. Touku paspeiBa. CoiicTBa pyHKIMiIt
HeNpepbIBHBIX Ha oTpe3ke. /JIek/

3.2 | IlpousBogHast GyHKIIMHU, €€ TEOMETPHUCCKHUIA 6 YK-1-31 J1.1
U MEXaHUYECKUH CMBICIL. J12.1
[TpousBosaHbIE 3IeMEHTAPHBIX QYHKINH.

[TpaBuia BEIYUCICHUS TPOU3BOIHOM.
Huddepennmpyemsie GyHKINN.
Huddepennman. Heooxomumele u
JIOCTATOYHBIE YCJIOBHS JIOKATBHOTO
sKcTpeMyMa auddepeHIupyeMoit pyHKIIH.
BemmyknocTy, Touku nepernda rpaduxa
¢ynkuuu. /Jlex/

3.3 | Beruucnenue npesena nocieoBaTeIbHOCTH. 6 VK-1-V1 J1.1
Beruncienue npenesnoB GyHKIHH. J123
3ameuatesbHble npeessl. CpaBHEHHE
6eckoneuHo Manbix. /I1p/

3.4 | Tabnua npou3BOIHBIX. 6 VK-1-V1 J1.1
JuddepenurpoBanne cioxxHOH 1 0OpaTHON J123
¢ynkiyn. [IpudmmkeHHbIe
BEIYUCIICHUS ¢ TOMOIIBI0 auddepeHiuana.

Kontponsnas padora Ne3. /Tlp/

35 [MomHoE nccnenoBanne QyHKINHA U 4 VK-1-B1 J13.2
moctpoenue ee rpadpuka. Dopmynsl Tetnopa
JUIS 3JIEMEHTAPHBIX (DYHKIHH.

[IpubnrxeHHbIe BEIYUCICHUS 3HAYCHUH
¢bynkumid. /J1a6/

3.6 | ITogroroska xk KP Ne3. Bermoaaenne I3 Ne3/. 20 VK-1-Bl J13.2
/Cp/

Paszngen 4. MaremaTH4ecKnii aHAJIN3
GyHKUIMH HECKOJIBKHUX NMEPeMEHHbIX

4.1 I'paduueckoe nzodpakeHne QyHKIIMU ABYX 6 YK-1-31 J1.1
NepEeMEHHbIX. JINHNY U TOBEPXHOCTH YPOBHS. o1
YacTHble Tpon3BoHbIE U U dhepeHnnas!

TIEPBOTO ¥ BHICIINX HOPSIIKOB.
WHuBapranTHOCTH (DOPMBI TEPBOTO
muddepennmana. YpaBHEHUs KacaTelIbHON
IUTOCKOCTH ¥ HOPMaJTH K

MOBEpXHOCTH. /JIeK/

4.2 | OkcTpeMyMbl QYHKITUH HECKOJIBKUX 2 YK-1-31 JT1.1
MIePEMEHHBIX, HEOOXOIUMBIE U TOCTATOYHBIS J12.1
YCIIOBHSI 3KCTpeMyMOB. [oHsSTHE YCIOBHOTO 31
skcTpemyma. Meron Jlarpawxa. /Jlex/

4.3 | YacTHbIC MIPOU3BOIHBIC U TUPPEPEHIINATBI 8 VK-1-V1 J1.1
IIEPBOIr'0 U BBICIIUX IOPSIIKOB. J2.1
Juddepenurpoanne GpyHKIUH, 3a1aHHON J23
HESIBHO. Y paBHEHHMS KacaTelIbHOM TIOCKOCTH
1 HOpMaJii K oBepxHocti. /IIp/

4.4 | DxcrpeMyMbl QYHKINH HECKOJIBKHUX 2 VK-1-B1 J13.2
NIepPEMEHHBIX,

HEOOXOANMBIC U TOCTATOYHBIC YCIOBHSA
9KCTpeMyMOB. [IoHsTHE yCIOBHOTO
skcTpeMyma. Meroj Jlarpamka. /J1a6/

4.5 | Bemonuenue 113 Ne4. /Cp/ 4 VYK-1-B1 J13.2

€)!
Yacsl Ha KOHTPOJIIb 36 YK-1-31 J1.1
/KOHTpOJIB/ YK-1-32 J2.1
YK-1-B1 J123
YK-1-B2 J13.1




J13.2
91

Pazpen 5. Heonpenenénubie,
onpeeJéHHbIC, KPATHbIC HHTETPAJIbI

5.1

Heonpenenénunsiit nuarerpan. Tabmuia
uHTerpanoB. OCHOBHbBIE METOIbI
uHTerpupoBaHust. OnpenenéHHbIN HHTETpall.
3anauu, NPUBOJSINUE K TTOHITHIO
ompejeneHHoro uaTerpana. HecoOcTBeHHbIe
WHTErpajibl, IPU3HAKH CXOIUMOCTH. /JIek/

12

VK-1-31

J1.1
J2.1

52

Heomnpenenennslii uuTerpain. 3ameHa
nepeMeHHOU. MIHTerpupoBaHue 1o 4acTsIM.
WuTerpupoBanne pannoHaIbHBIX (QYHKINH.
WHTerpupoBanne HppannoHAIBHBIX U
TPUTOHOMETPHUIECKUX (YHKIIHH.
Brruncnienue onpeaenéHHoro HHTerpana.
Kontpossnas pabora Ne4. /TIp/

VK-1-V1
YK-1-B1

J1.1
J123

53

OmnpeneneHnslil naTerpain. @opmyna
Herotona-Jleiionnna. HecoocTBeHHbIE
UHTEerpansl. Pemenue 3aga4 reomeTpun u
(1)1/13I/IKI/I C IMOMOIIBIO OMPECACIICHHBIX
uHTerpanos. [IpuOIMKeHHOE BBIYUCICHHE
OIIpe/IeNICHHBIX HHTETpasoB. /J1ab/

YK-1-B1

134

54

Bremomnaenue 113 Ne5. /Cp/

YK-1-B1

J134

5.5

JIBOVHBIC MHTETPANIBI B ICKAPTOBBIX
KOOpJIMHaTaX. 3aMeHa IEPEMEHHBIX B
IBOMHOM mHTerpane. Axoouan. [IpumoxeHns
KpaTHBIX MHTETPpasioB. BeraucneHus
Iomazei, 00beMoB, Macc. KpuBonnHeitHbIe
uHTerpaisl. /JIex/

YK-1-31

J112
J12.1

5.6

Brruncnenue qBOWHBIX HHTETPAJIOB B
JIEKapTOBBIX KOOpAWHATAX. 3aMEeHa
NepeMEHHBIX (IOJSIPHBIE, IIMIUHAPHYECKUE).
®opmyia ['puna. Konponbhas padora NeS.
Mp/

J1.2
J123

5.7

IIpunoxenus JBOMHBIX HHTEIPAJIOB.
Brruncienus mioiaaei, o00beMoB, Macc.
Pabota nepemenHo# cuiel. /J1ab/

VK-1-B1

134

5.8

Bremonaenue 113 Ne6. /Cp/

12

YK-1-B1

J134

Pa3zjaen 6. OObIKHOBEHHbBIE
auddepeHuaIbHble YPABHEHUS

6.1

Juddepenunansapie ypaBHEHHS TIEPBOTO
nopsiaka. OCHOBHbIE TIOHATHS, 3a1a4a Konm
ULl ypaBHEHUH TIePBOTO MOPSIKaA, TEOpeMa O
CYIIECTBOBaHUH M €IUHCTBEHHOCTH €€
pemenus. uddepennnansasie ypaBHEHUS
BTOpOro nopsaaxa. [loctpoenue ero odmero
pelIeHHs: 00IIero peneHns OAHOPOIHOTO ’
YaCTHOTO PEIICHHs HEOJIHOPOIHOTO
ypaBHenus. /Jlex/

13

YK-1-31

J112

6.2

Juddepenunansapie ypaBHEHHs TIEPBOTO
MOPSIIIKA C Pa3AeSIOUIMMUCS IepEMEHHBIMU
U onHOpoaHbIe. JIuHeiHble
muddepeHManbHble ypaBHEHHS U ypaBHEHUE
Bepaymm. KorrponpHas pabota Ne6. /Tp/

YK-1-V1

JT1.2
J123

6.3

KommuiekcHbie uncna. JIeCTBUA ¢ HUMH.
Pewienue nuHENHBIX HEOAHOPOIHBIX
YpaBHEHU 2-T0 MOpsiAKa C TOCTOSHHBIMU
koa¢unmentamu. /J1ad/

YK-1-B1

J133

6.4

Beimonaenue 113 Ne7. /Cp/

25

YK-1-B1

J133

Pasznen 7. Paabl

7.1

UYwucnoseie psiapl. Heobxoammoe ycrnoBue

YK-1-31

J1.2




cxoxumoctu. [Tpu3Haku cxoquMocTu
MOJIOKUTEIIBHBIX PSIIOB. 3HAKOIIEPEMEHHBIE
psnel. Teopema JlefiOHMIIA O CXOOMMOCTH
3HAKOYepeyIOINXCs psiIoB. AOCOIIOTHO U
YCIIOBHO CXOASIIMECS YUCIIOBBIE PSI/IBI.
Crenenssle psnpl. Teopema AGens, paanyc
1 MHTEPBaJl CXOAUMOCTHU CTEIIEHHOTO psJia.
Psn Tetinopa. /Jlex/

7.2

HeobxonuMmoe yciaoBre CXOUMOCTH.
[Ipu3HAKH CXOAUMOCTH MOJIOKUTEITHHBIX
psAnoB. 3HaKoIIepeMeHHbIe psabl. Teopema
Jle#tOnmuma. Psx Teitmopa. Paznoxenne
OCHOBHBIX JIEMEHTAPHBIX (DYHKINH B
crenienHow psia. /TIp/

VK-1-V1
VK-1-B1

J112
J123

7.3

AGCOIIOTHO U YCIIOBHO CXOJSAIIHECS
yrcaoBbie psaabl. [IpubmmkenHse
BBIYHCIIEHUS C TIOMOIIBIO CTENIEHHBIX PSIOB.

/J1a6/

YK-1-B1

J133

7.4

Beimonnaenue 13 Ne§. /Cp/

10

YK-1-B1

J133

Pa3nen 8. DiaemenTsI TEOpPHHI
BEpPOSITHOCTEH

8.1

Cnyuaitabeie coobitusi. Kimaccndyeckoe
ONpeeTIeHUE BEPOATHOCTU. DIEMEHTBI
komOuHaTopuku. [IpaBuna cinoxxenus u
YMHOX€EHUs BeposiTHOCTeH. PopMyna NOTHON
BeposiTHOCTH. CirydaifHble BEUYMHBI.
@DyHKIUS U TNIOTHOCTB PacTIpeeTICHUs
ciay4yailHOW Beau4uHbl. YHucaoBbIe
XapaKTEPUCTUKH CITyYaiHbIX BEIUYHH.
CraHgapTHBIE paclpeaeiIeHus, HX
XapaKTEepUCTUKH U cBoiicTBa. OCHOBHBIE
MIpeIesIbHBIE TEOPEMBI: HEPAaBEHCTBO
YeObiieBa, TeopeMa bepHyium, 3akoH
Ooupinx unced. /Jlex/

YK-1-31
YK-1-32

JT13

8.2

®opmynbl kombrHaTOpUKH. Kitaccudeckas
BepOSITHOCTH. CIIOKEHNE U YMHOKEHHE
BEpOSITHOCTEH, (POPMyITBI OTHOM
BEPOSITHOCTH. BhIuncinenne 4ncioBbIx
XapaKTEePUCTHK AUCKPETHBIX U HEMPEPHIBHBIX
CITy4alHBIX BEIWYNH, INIOTHOCTH ¥ (DyHKIINH
pacupenenenus. HopmanbHbli 3aK0H
pacrtpezeseHus ciydyaiHon BeaunyuHsl. /I1p/

VK-1-V2
VK-1-B2

JT13
J13.5

8.3

Berurcienue BepostHoOCTEH 1Mo hopMyiam
OCHOBHBIX TeopeM. II0BTOpHBIC He3aBHCHMBIE
ucneitanusa. Cxemsl bepuymnm, [Tyaccona,
npeaenbpHble TeopeMsl Myaspa-Jlamnaca.
/J1a6/

YK-1-B1
YK-1-B2

J13.5

8.4

Beimonnaenue 113 Ne9. /Cp/

10

Pa3nen 9. OcHoBHBbIE IPUEMBI
MATEMATHYECKOIl CTATHCTHKHU

9.1

ToueuHoe U MHTEPBAIBbHOE OLICHUBAHME.
Bri6opounsrit MeToa. CraTicTiHyeckne
OLIEHKH (DYHKIUH pacrpeesiCHus 1
IJIOTHOCTH CIy4YailHOW BEJIMYMHBI,
THCTOTpaMMa U MOJUroH JactoT. OneHka
YHCIIOBBIX ITAPAMETPOB BHIOOPKHU.
[TocTpoeHne nOBEPUTENBHBIX HHTEPBAJIOB.
/J1ex/

YK-1-31
YK-1-32

JT13
J122

9.2

Omnupudeckas QyHKUIUS pacnpeaeneHus,
IOJIMTOH, TUCTOTpaMMa. OHCHKa YHUCJIOBBIX
napameTpoB BeiOOpkH. [TocTpoenue
JIOBEpUTENIbHBIX HHTEpBaIOB. JlabopaTopHas

YK-1-¥2
YK-1-B2

J13.5




pabota Nel. /J1ab/

9.3 | Craructudeckas TUIIOTE3a U €€ BUIIBL. 2 YK-1-32 22
[Ipouenypa npoBepKU NPOCTOM TUIIOTESBL.
MoruHocTh KpuTepHsl. /JIex/
9.4 | IIpoBepka MpUHAIEKHOCTH BHIOOPKH VK-1-V2 JI3.5
pacnpeneneHuto 3aganHoro Buaa. Kpurepuit 3
[Mupcona y2. Kpurepuit Cteronenra
MIPOBEPKH I'MIIOTE3BI O PABEHCTBE
MaTeMaTH4ecKux oxkumaHuil. Kpurepuii
durrepa npoBepKU TUIIOTE3HI O PABEHCTBE
JIUCIIEPCHIA IBYX HOPMAaJIbHBIX TPH3HAKOB.
Jlaboparopnas pabora Ne2. /J1ab/
9.5 | Jluneiinas xoppensuusa. 3HaYUMOCTh 2 JT13
Kod(unreHTa THHEHHON Koppensauuu. /JIex/ YK-1-32 J122
9.6 | Iloxe koppensimn. JJuarpaMMa paccemBaHusI. 3 YK-1-¥2 J135
[MocTpoenne nuHEIHO perpeccuu. YK-1-B2
JlabopaTopnas padora Ne3. /J1ab/
10. Yacel Ha KOHTPOJIb 27 YK-1-31 JT1.1
/KOHTpPOJIB/ YK-1-32 J1.2
YK-1-V1 J13
YK-1-¥2 J2.1
YK-1-B1 122
YK-1-B2 J123
J133
134

J13.5




5. ®OHJIl OHEHOYHbBIX MATEPHAJIOB

5.1. Bonnpocel il CaMOCTOSITEIbHO# MOJATOTOBKH K IK3aMeHY (3a4€Ty ¢ olleHKOiH)

Bomnpocs! k sx3ameny (1 cemectp)
Pa3zpen 1 (YK-1-31)
1.  Marpuisl 1 ONIpeaeTUTENH.
2. OG0parnas matpuia. CBoiicTBa 00paTHONW MaTPHIIEL.
3. Panr marpuisl. CucTeMbl THHEHHBIX anrebpanyeckux ypaBHeHuil. Teopema Kponekepa-Kamemmu.
4. Bekropsl. [lelicTBust HaJ BeKTOpaMH B KoopAnHaTHOH (opme. [Ipoexius BekTopa Ha ocbh, CBOCTBa
MPOCKLIUH.
5. CkanspHOE IPOU3BEACHHE BEKTOPOB, BEKTOPHOE MIPOU3BEICHUE BEKTOPOB, CMEIIaAHHOE POU3BEICHUE
BEKTOPOB, €r0 T€OMETPUUECKHI CMBICII, CBOMCTBA, BBIYNCIICHHE, TPUIIOKEHUSI.
6. IlonspHas cucreMa KOOpIUHAT.
Pazpen 2 (YK-1-31)
7. Ilpsimast Ha IOCKOCTH. Buabl ypaBHEeHHH. YT0I MeX Ay NPSMBIMU. Y CIIOBHS NApaLIEIbHOCTH U
MEePHEeHANKYIISIPHOCTH ABYX MPSIMBIX. PaccTosiHUE OT TOYKH 710 IPSIMOM Ha INIOCKOCTH.
8. Kpussie Il nopsinka: smmmrc, rumepbona, mapadoia (onpenencHne, KAHOHHYECKOE ypaBHEHNUE).
9. IlmockocTh W IpsiMasi B IPOCTpaHCTBe. Bumbl ypaBHeHHH. B3anmHOe pacmonosxeHue.
10. TloBepxHOCTH 2-TO TOPSIKA.
Paznen 3 (VYK-1-31)
11. TTonstue pynkuuu. CBoricTBa GYHKIMI (YETHOCTh M HEYETHOCTH, MOHOTOHHOCTD, IEPUOANIHOCTbD,
OTpaHUYEeHHOCTH). OCHOBHBIE 3JIeMEHTapHbIe (PYHKIIUH, UX TPadUKH.
12. Tpenen ¢pynkun. OCHOBHBIE TEOPEMBI O MpeEJeax.
13. BeckoHe4HO Majble (DyHKIUH, SKBUBAIECHTHBIE 0.M.(.
14. IlepBslit 1 BTOpPOIi 3aMedaTeNIbHbIE PEAETHI.
15. HenpepsiBHOCTD (yHKIMH. TOUYKM pa3pbIBa, UX KiIacCUBHUKALHUSL.
16. IpousBoxHas QyHKIMH. MeXxaHMYECKUI 1 TE€OMETPHUYECKUI CMBICIT IPOU3BOHOM. [Ipon3Bo/Has ClI0XKHON
byHKIMN.
17. TpaBuna muddepenmponanns. Tabnmia Npon3BOIHBIX OCHOBHBIX 3JIEMEHTaPHBIX (DYHKIHH.
Juddepennman GyHKIIH.
18. IIpomsBoansle u An(depeHIINabl BHICIINX MTOPSIIKOB.
19. TlpaBuno Jlomuramns.
20. Bo3spacranue u yObiBaHHe QYHKIIUN. DKCTpeMyMbl GyHKIHI. HeoOxonmnmoe i 1ocTaTO9HOE yCIIOBHE
CYIIECTBOBAHHUS IKCTPEMYMa.
21. Beimykiiocth, BOrHYyTOCTh rpaduka ¢pyHkiuu. Touku neperuoa.
22. AcUMIITOTHI IUIOCKUX KPHUBBIX.
23. Teopemsl 0 muddepentmpyembix Gpynkuusax. Teopemsl Posst u Komm. ®opmyina Jlarpanka.
24. YpaBHEeHHA KacaTeIbHON U HOPMAJIM K KpUBOU B TOUKE.
25. ®opwmyna Teitnopa. Pa3nosxenne HekoTOphIX GyHKIWMIA o hopmyne Teitmopa.
Pazpnen 4 (YK-1-31)
26. OyHKIMN HECKOJBKHX IEPEMEHHBIX: ONPE/IeIICHHE, TMHUH U TOBEPXHOCTH YpoBHs. O0sIacTh onpeeneHus,
HETIPEPBIBHOCTS, Ipezie QyHKIUH B TOUKE.
27. YacTHBIe IPOM3BOIHBIE ITepBOTo Nopsiaka. Juddepenman mepporo nopsaaka. CBOUCTBa, IpUOTHKEHHBIE
BBIYMCIICHUS ¢ IOMOIIBI0 TiepBoro auddepennnana.
28. TI'pagmeHT QyHKINH B Touke. CBOWCTBA U TeOMETPHICCKHN CMBICIL. [IpOon3BOAHAS IO HATIPABIICHHIO.
YpaBHEHHE KacaTeJIbHOH INIOCKOCTH M HOPMaIH Uil (PyHKIMHU JBYX MEPEMEHHBIX.
29. YacTHbIe IPOM3BOIHBIE BTOPOTO mopsaka. Teopema Ditnepa. Juddepeniman BToporo mopsiaka.
30. DkctpeMyMbl QYyHKIUH IBYX HEPEMEHHBIX: HEOOXOAMMOE H JIOCTATOUHOE YCIOBHE.
31. Haubosbliiee 1 HauMeHbIIEe 3HaYCHUS QYHKIIUU B 3aMKHYTON 00JIACTH.
32. YCIOBHBIN 3KCTPEMyM.

TurnoBsle 3a1a4n 3K3aMeHAMOHHOTO OmieTa 1o paszenam (1 cemecTp)
Pazpen 1 (YK-1-31, YK-1-B1, YK-1-B2)

-3 -5 1
1. Hansl matpunbl 4 u B. Beraucnuts 24-3B, ecnu A= , B=
4 -2 -8 7
. 302 1 2y
2. Boluucnuth MatpuuHoe Beipaxenue: A- A, rne A= ] | 3 ) A -
TpaHCIIOHHpOBaHHAA K A .
3 -1 0 2

3. PemmTh MaTpu4HOE ypaBHEHHE: ‘X =

-3 4 -2




4. TIIpoBepUTh KOMIUIAHAPHOCTh BEKTOPOB d = (2;— 1; 2) , b= (1; 2; - 3) ucC= (3; - 1;— 2) .
5. JlokasaTb, 4TO TOUKH A, (0; -5; 4), A4, (2; -7; l),A3 (10; ();—2),A4 (—5;—2;1) He JIeXaT B OJHOM

TLIOCKOCTH.
- — - - — - . — - -
6. Bemuucaurs 2axb,ecm a=i—2j—k nm b=2i—j-3k .

7. BpuucanuTh mIOmAnk MapamieaorpaMmMa, HIOCTPOSHHOTO Ha BEKTOpax

S s 5 s S 5> o5 >
a=2i+5j-Tk u b=-3i—-j+2k wueroBsbicory kx oCHOBaHHIO .
3 2 -4
8. Bomuumcnute onpepemarens (4 1 —2|.
5 2 -3

Pazgen 2 (VK-1-31, YK-1-B1, YK-1-B2)

1. Haiitu paccrosaue ot Touku A (—l; 3; —2) JI0 TIIOCKOCTH, TIPOXOAALIEN Yepe3 3 TOYKH
M, (1,-2; 3),M,(=2; 0;-7),M,(-1;-3; 0 ).
2. Haiitu paccrosinue ot Touku M (1; 1) no mpsimoit 3x —5y +7 = 0. Crenats uepréx.

3. OnpenenuTts THI KpUBOii BToporo mopsmka 2X° + y° —4x+6y —14 = 0. Haiitn Bce napamerps! u
MOCTPOUTD JAHHYIO KPHBYIO.

. x=1 y+1 =z
4. Haiitu TouKy nepecedeHus npsMoii 1 = : =— umockoctu 2x+3y+z—1=0.
2 2
5. HaiiTu TOYKH NepeCEYEHHs aCUMIITOT THIEpOoIsl — — <— = | ¢ ee aUpeKTpUcamu.

6. CocCTaBuTh ypaBHEHHE TUIOCKOCTH, IPOXOSIIEH yepe3 Toukn A (1 ;—1; 2) ,B (5; —-6; 2) ,C (1; 3;—- 1) .
CoCTaBUTh MapaMeTPUYECKOE yPABHEHHUE MPAMO, 3a/IaHHOM IEPECEIEHUEM TTIOCKOCTEN
4x-3y+5z-2=0,x+2y—-z-5=0.

x-2 y-3 z+l1

-1 -1

8. HaiiTi yron Mexy npsmMoi  iockoctbio X +2y + 3z —14 =0 u Touky ux

nepeceycHus.

Pa3zpen 3 (YK-1-31, YK-1-B1, YK-1-B2)
. 1-cos3x . X =2x-3
1. BpumcauTs npezenst: a) hmT 0) lll’nz—.
x>0 sin” 6x =l X7+ X
2. Hamnapabone y = x” naiitu TOUKY, HAMMEHEeE YAANEHHYI0 OT npsamoit ¥ = 2x —4 . Crenarp 4epréx.
3. Tloctpouts cku3 rpaduka dyrkmam Y = f(X), ecrm u3BecTHO, UTO HA MHTEpBaje (a , b) BBITIOJTHEHBI
yenosus ¥ <0, ' >0, y">0.
X +2x° +7x-3
2x° '
5. Haiitu Touku neperu6a GyHkuuu y = ln(x2 -1).

4. Haiitu acumMnToTsl GyHKIMH ) =

X
6. Kakue ¢pyHKIMU MOHOTOHHBI Ha Beell oOnacTu onpenenenus 1) y = 1—2; 2)y= X —x’ ;3)
+Xx

2

Y 1-x*’ Y X

1-x

?

15

. 3 2
7.  Haiiti HauGoblee 1 HAUMEHbLIee 3HaYeHHe GyHKIMH ) = 5X~ — ?x Ha OTpe3Ke [_Z; 2} .

8. Haitru y"(1),ecm y=x" Inx.
Paznen 4 (YK-1-31, YK-1-B1, VK-1-B2)




0’z 0’z

Haiitu u 101t GYHKLHMHE Z = COS (x +y° ) +3x* —2x)°.
Ox0y  Oyox
Haiiti npousBoanyto GyHKuuu Z = arctg (Sxy-l- 16x2) B Touke A(1l;—3) mo HampaBieHH:0 BekTOpa
- -> -
a=—i—j.

Haiitn mnddepenmman dyrkmn z = 4/13 —x” — ° B Touke A(\/g; -1).

HccnenoBath Ha SKCTpeMyM QYHKIHIO Z = X+ 2y2 —3xy+6x—-12y+3.
o’z 0%z
[Noka3zate, 4to GpyHKUHUA Z = ln\/xz + y2 yaoBieTBopsier ypasHenmio Jlamnaca: —-+ ——- = 0
ox” oy

. / 2 2
Haiitn 1 n306pasuth 061acTh onpeaenenust QyHKuun z = /25— x" — y° .

Boraucnuts dz (MO), eciu ./\40 (2;— \/g) .
I1 0’z 0%z ¢ z=e"(cosy—xsiny)
OKasaThb, 4YTO = JJIsA HKIIUHN = - .
Ox0y  Oyox Y 4 4

BOITIPOCBHI K DK3AMEHY (2 cemecTp)

Pasgen 5 (VK-1-31, YK-1-32)

PXNRNAINR WD

o

11.

12.

13
14

[TepBooOpa3uas GyHKIHS ¥ HEOTIPEeNeIeHHBINH HHTerpasl. CBOWCTBA MIepBOOOPA3HOIL.
Ta6nuna uaTerpanos. MHTerpupoBanme 3J1eMeHTapHbIX (YHKIKH.
3aMmeHa mepeMeHHOH B HeonpeaeneHHoM uHTerpane. opMyia HHTETPUPOBAHUS 110 YACTSAM.
WuTterpupoBaHue MpocTeimx paiuoHaIbHbIX QyHKIHNI.
WuTterpupoBanue o0MIMX palOHATIBHBIX BEIpaKeHUI. MeTo HeonpeelieHHbIX K03 (hUIIMEeHTOB.
WuTterpupoBanne mpocTeimx HppauuoHaIbHbBIX (QyHKIHUI.
WHTerpupoBaHue TPUrOHOMETPHYECKUX (DYHKIMH. YHUBEpCabHas TPUTOHOMETPHYECKas II0ICTaHOBKA.
ITonarue onpeaenenHoro uHTerpaia. Ero cymecrsoBaHue, reOMeTpUYECKUI CMBICI U OCHOBHBIE CBOICTBA.
®opmyna Herorona-Jleliouuma.
3aMeHa TIepeMEeHHON B OTIpeIeICHHOM HHTETpaJle ¥ MHTETPUPOBAHHUE 10 YACTSM.
. HecobcTtBennble uHTErpansl ¢ OECKOHEYHBIMH IIpEIEIaMH HHTETPUPOBAHUS W OT HEOTPAHMYCHHBIX
(QyHKIHH.
Pemenre 3amad reoMeTpUH C TOMOINBIO ONPENCICHHBIX MHTETPAIOB: BBIYHMCICHHE IIIOMAAN TIIOCKOH
¢urypsl (B IEKapTOBBIX M MOJSAPHBIX KOOPAWHATAX), [UTMHBI KPUBOH (LW pa3inuIHOM crocobe 3amaHus
KpHUBOI), 00beMa U IUIOMIAIN TIOBEPXHOCTH TEIl BPAIICHUS.
JIBotiHbie nHTErpasibl. OCHOBHBIC CBOMCTBA. BhIuncieHue B 1eKapTOBBIX KOOPIUHATAX.
. IlonapHsle KOOpAMHATHI HA TUIOCKOCTH. 3aMeHa IepeMeHHOH B TBOMHBIX MHTETpaax. SJkoOuaH.
. KpuBonuneitasie uaterpaisl 1-ro u 2-ro pona. Onpenenenue, cBoiictBa u Berunciaenne. @opmyna ['puna.

Pazgen 6 (YK-1-31, YK-1-32)

15.
16.
17.
18.

19.

OOBIKHOBEHHBIC TU(GepeHIMATIbHbIC YPaBHEHUS: OCHOBHBIC TOHATHs, 3amavya Komm Ui ypaBHEHUit
MIEPBOTO MOPAJIKA.

JuddepennmanpHbie ypaBHEHHS IEPBOTO MOPSAKA C Pa3ICIITIONIMMUCS IIEPEMEHHBIMHU H OTHOPOTHBIC.
Jlunetinsie nudhepeHuanbHbIe YpaBHEHUS IEPBOTO TOPSIKA U ypaBHEHHS bepHyIum.

Kommnekcuple uncina. [Toka3zaTenpHas popMa KOMIUIEKCHOTO ducia. V3BinedeHne KOpHS U3 KOMIUIEKCHOTO
yucna. ['eomeTpuyeckuil CMbICI.

Haxoxxnerne d9acTHOro pemieHus IJIWHEHHOTO HEOJHOPOTHOTO IU(QEepeHINANEHOTO YpaBHEHUS C
MTOCTOSTHHBIMHU K03 (h(prItneHTaMu co crieruaibHO MPaBoil 4acThIO.

Paznen 7 (VK-1-31, YK-1-32)

20.
21.
22.
23.
24.
25.
26.

UYucnoBele psibl, OCHOBHBIE IIOHATHS U CBOMCTBA.

Heobxoanmoe ycnoBue cXoIuMOCTH psijia.

ITpusnak danambepa. [Ipuznak Komrm.

Wnterpansubiii npusnak Kommu. [Ipu3Hak cpaBHEHHS.

3HakornepeMeHHble psiibl. Teopema JIeiiOHMIA 0 CXOANMOCTH 3HAKOYEPEAYIOIIEToCs psijia.

CreneHnble psiapl. MHTEpBaI CXOAMMOCTH CTENIEHHOTO psijia.

Psn Teiinopa. PaznokeHHe OCHOBHBIX DJIEMEHTApHBIX (PYHKIMII B CTENEHHOW pPAJ M NPUOIMKEHHBIE
BBIYHCIICHHS C TTOMOIIBIO CTETICHHBIX PSIJIOB.

Pazpen 8 (YK-1-31, YK-1-32)

27
28

. OcHoBHBIE (POpMYITBI KOMOMHATOPHUKH U SIIEMEHTHI TCOPUH MHOKECTB.
. Knaccuueckoe omnpenesneHre BEpOSITHOCTH U €r0 CBOMCTBa.




29. Teopema ci0XeHUS BeposiTHOCTEH coObIThil. [Ipon3Benenne COOBITHIA, YCIIOBHAs BEPOSATHOCTb.

30. Teopema ymHOXeHHsI BeposTHOcTei. HezaBucmmele coObiTua. Teopema yMHOXKEHHUS AJIS HE3aBUCHMBIX
coOpITHIl. BeposATHOCTD MOSIBICHHUS XOTS OBI OJTHOTO COOBITHS.

31. dopmyna nonHoN BeposTHOCTU. BepostHocTs runores. dopmysl baiteca.

32. IloBropHble He3aBUCUMBIC HchbITaHus. Dopmyna bepuymmm, Ilyaccona, nokanbHass M HHTErpanbHas
TeopeMs! Jlamnaca.

33. CnyualiHble BEIUYMHBI AUCKPETHOTO TUMA. 3aKOH PacpeieIeHusl.

34. CryuaiiHble BeIMYHMHBI HempepbiBHOro Tuma. DyHKIMA pacnpefeieHus BEpOSATHOCTEH, ee CBOICTBa,
rpaguyeckoe u300pakeHHe. I[IMOTHOCTH pacrpeneneHuss BEpOSTHOCTEH HENpephIBHON —CirydalHOMN
BEJINYNHEI, €€ CBONCTBA.

35. YucnoBble XapaKTEPUCTUKU CIyYyallHOW BETMYMHBI TUCKPETHOrO U HENpPEpbIBHOTO TUMa. X cBoKCTBA.

36. HopmanbHoe pacrpezielieHHe: ONpeaeIeHe, TapaMeTphl, YUCIOBbIE XapaKTEPHUCTHKH.

Pazpnen 9 (YK-1-31, YK-1-32)

37. IlpeaMer m 3aJadu MaTEeMaTHYECKOW CTaTUCTUKH, OCHOBHBIE OHATH. CriocoOs! oTOopa. CTatucTiaeckoe
pacnpenenenue BEIOOpKU. BapualimoHHbBIN psifl, CTATUCTUYECKUMA PSL.

38. Dmnupuueckas GpyHKIUS pacnpeaeicHus. I padudeckoe mpeacTaBicHUE BEIOOPKH.

39. Craructudeckue OIICHKH MapaMeTpOB pacmpesieNieHns, TpeOoBaHus K HUM. [ eHepasibHas M BBIOOpOYHAsS
JUCTIEPCHSL.

40. To4yHOCTB OLICHKH, JOBEPUTENIbHAsI BEPOSITHOCTH (HaA€KHOCTH). JloBEpUTEIbHBIN HHTEPBAIL.

41. Cratuctiyeckass rumore3a. HyneBas M KOHKypupymomias rurnore3bl. OMMOKH, MOSBISIONIMECT NpU
MPOBEPKAX CTATUCTUYECKUX TUIIOTE3.

42. BribopouHble ypaBHEHHUS! JMHEHHOHW perpeccuu. BriOopodHBIH KO(GGHUIMEHT KOppeasiuni. 3Ha4uuMOCTh
JUHEHHOU KOPPEISALHH.

TuroBkle 331241 SK3aMEHAIOHHOTO OMleTa 1o paszaenam (2 ceMecTp)
Pazpnen 5 (YK-1-32, VK-1 —V 1, YK-1-¥2)

xX— 2dx J- dx
X H2X+5 ) P +5x+6

. 2 2 .
2. Beuuenuts mwiomans Gurypsl, orpanudenHol mausamu Y =4x —x°, y =2x" —5x . Caenatp uepréx.

1. Brpraucauts a)J.

3. BbIYMCIUTH UHTETpaA ” (3x2 y —4)dxdy , rne D — obnacts, orpannueHHas npsmeivu y = 4x, y =1
D
u runepGonoit Xy =4 . Crenarb 4epTéx.

4. BbIUUCIUTB HHTETPAT J.J‘ (2x - Sy)dxdy , Tie D — 4acTh KOJbLia, OTPAHUYEHHOTO JTUHUSMU
D
2 2 2 2 ..
X +y =4, x+y° =9, y=x, x=0. Cuenarp uepréx.
12x

5.  Bbruuciuts 00beM Tena, OrPaHHYCHHOTO OBEPXHOCTAME X+ Y =2, X = \/; , Z= T, z=0.
Crnenats gepTé&x npoekmmn Tena B OXY.

6. BpIyucauTh PabOTy CHIIOBOTO MOJIS ;‘ = ( 2x+3 y) 7_ ( x—4 y)7 BJI0JIb 38JJAHHOM KpUBOW L — JJOMaHOMU
OAB, tne 0(0, 0), A(3, 0), B(5, 6). CoenaTp 4epTex.

7. Beruucauts [ﬁ(x2 —2x%)dx + (¥* —2x°y)dy . tne C: x° +y° =1.

8. Bprumcnuts a)j —_— d ; 0) J. dx.

x —1)
Pa3zpen 6 (YK-1-32,VK-1-¥1, YK-1-¥2)
1. Haiitu o6utee perenue muddepennmansroro ypasnenus 1n cos ydx + xtgydy =0.

2. HalitTu yactHoe pemienue AUPGEPEHIUATBHOTO YPABHEHUS y'—4y'+8y = e sinx s
»(0)=y'(0)=4.
Pa3znen 7 ()

1. HaiiTi 06macTh CXOAMMOCTH CTETICHHOTO psijia Z
SAn+2




2n
= (n+1)
2. MHWccnemoBarh CXOOUMOCTD psiia z

n=l1 (27’l+1)' .

Paznen 8 (YK-1-¥Y2, YK-1-B2)

1. BepostHOCTb TOTO, 4TO JII000I aOOHEHT ITO3BOHHUT HA KOMMYTATOp B TedeHue vaca, paBHa 0,01.
Tenedponnas cranmus obcyxuBaeT 800 aboHeHTOB. HaliT BEeposSTHOCTH TOTO, YTO B TCUCHHE Jaca
TIO3BOHAT HE MeHee 4 aDOHEHTOB.

2. Texymias meHa aKIKA MOXKET OBITh CMO/IEINPOBAHA C TIOMOIIBI0 HOPMAJIBHOTO 3aKOHA PACIPE/ICIICHHS C
MaTematudeckuM oxugaaneM 20 y.e. 1 CKO=0,4 y.e. HaiiTi BeposSTHOCTB TOTO, UTO IIeHa aKIIMH a) He
BoIe 21 y.e. 0) ve Hmwke 19 y.e. B) ot 19,5 mo 20,5 y.e.

3. Hwmeercs Tpu OIMHAKOBEIE YpHBL. B mepBoit ypae 4 6enbIx 1 3 4epHBIX Iapa, BO BTOPOi — 2 6enbix u 3
YepHBIX, B TpeThel — ToIbKo Oenble. Haynauy BeIOMpaeTcs ypHa, U U3 Hee BRBIHUMAIOT oAuH map. OH
oKa3zascs yepHbIM. KakoBa BEepOSTHOCTH, YTO OH BBIHYT U3 NIEPBOM YPHBI?

Pa3zgen 9 (VK-1-¥2, YK-1-B2)

1. UYepe3s KaxIblil Yac H3MEPSUIOCHh HATIPSKCHUE B AIICKTPOCeTH. [Ipu 3TOM OBUIH TOTYYEHBI CIICAYIONIHE
3HauyeHwus (B BonbTax): 227, 219, 215, 230, 232, 223, 220, 222, 219, 219, 222,221, 227, 226, 226, 209, 211,
215, 219, 220, 216, 220, 221, 225, 224,212, 217, 219, 220. CoctaBuTh BapuaunoHHbIN psaj. Haiitu mony,
MenaHy, BBIOOPOYHOE CpeTHEe.

2. Ilpu u3mepeHun ypoBHs IIyMa HEKOTOPOTO arperaTa ObUIN MOJTydYeHbI cieayonye 3Hadenus (ab): 121,7;
117; 132,4; 117,9; 103,5. Cauras quctiepcuto W3BECTHOM U paBHOH 26, HAWTH JOBEPHUTENBHBIA HHTEPBAI
JUTE MATEeMaTHIECKOTO OKUIaHUsS YPOBHS IIyMa C HaJAeKHOCTHIO 0,95.

3. Ha dupwme pabotaet 40 genosek. [IpoBeneHo ncciegoBanue yncia padbounx JHEH, MPOMYIIEHHBIX KaKIBIM
pabOoTHHKOM (PUPMBI B TeUCHUE Mecsa. Pe3ynpTaThl 3TOTO HccaenoBanus Takosel: 1,0, 1,3,0,2,3,5,7,
3,5,2,10,7,5,0,2,5,10,5,3,1,9, 15,10, 1,0, 2,3,5,7,7,6,5,3,0, 7, 10, 13, 0. CocTtaButh
TPYIIHAPOBAHHBIN CTATHCTUYCCKUH psij (4 uHTepBana). [lOCTpOUTE MONHUIOH U THCTOTPAMMY
OTHOCHTEJIBHBIX YaCTOT JUIS JAHHOW TeHEPaIbHON COBOKYITHOCTH.

5.2. [lepeyeHb padoT, BHINOJHIAEMbIX M0 JUCHHUILIUHE

A3 Nel Jluneitnas anredopa. YK-1-Y1, YK-1-Y2

3adanue 1. 3anucarh 1 peIIUTb CUCTEMY JIMHEWHBIX ypaBHeHHH AX=B:
a) merozoM Kpamepa,

0) ¢ TOMOIIBI0 00PaTHOW MaTPHIIHI,

-1 2 1 5
B) MerogoMm l'aycca: A=| , 5 4 |, B= 1
1 0 -5 -9
3adanue 2. Pemuth MaTpuuHOe ypaBHenue: A-X=B (um X-A=B) u uaiitu matpuiy 4™ (oGpatHyio K A).
7o 67 111 34
Ypasuenne X-A=B, A= _, , _,|,B= .
4 10 . =57 93 -133

A3 Ne2 Ananutndeckas reomerpust. YK-1-Y1, YK-1-Y2
3adanue 1. Janpl koopauHATH BepuinH Tpeyroabanka ABC: A (-4; 6), B (8; -10), C (11; 11). TpebyeTcs HaifTu:
1) JUTHHY CTOPOHBI AB;
2) ypaBHeHust cTOpoH AB 1 AC u ux yriioBble K03(GGHUINEHTBI;
3) ypaBHEHMsI MeIMaH, MPOBEACHHBIC U3 BepIIUH A U B, 1 TOUKy nepecedeHus MeauaH;
4) ypaBHeHue BbIcOThI C7, MpoBeAeHHOM 13 BepiinHbl C, U JJTUHY STOU BBICOTHI.
3adanue 2. Jlanpl koopauHATH TO4YeK A (4; -4) u B (-3; V2 ) ¥ paguyc OKpYXHOCTH R=06, IeHTp KOTOPOH HAXOTUTCA
B Havasie koopAuHat. Tpebyercs:

1) COCTaBHUTh KAHOHHUUYECKOE ypaBHEHHE THIepOOJIbI, TPOXOISIIel uepe3 aHHble Toukd A U B, ecin ¢okych
TUIIEpOOITBI PACTIONIOKEHBI Ha OCH abcIuce;

2) HaWTH MoJIyocH, (POKYCHI, IKCIEHTPUCUTET U YPAaBHEHUS] aCUMITOT 3TOH THIEPOOIIHI;

3) MIOCTPOUTH THIIEPOOITY, €€ ACHMIITOTHI M OKPYKHOCTb.

3aoanue 3. JlaHbl KOOPAUHATHI BEPIIMH IHpaMuibl 4, (3;-4;-9); 4,(11;-11;5); A;(-4;10;-16); A4 (=3;L1)..
Tpebyetcs HailTh:

1)  xocunyc yrma mexny miockoctsimu (A A, 4, )u(4,4,4,);

2)  cuHyc yra Mexay pebpom A A, n mockoctsio (4,4,4;);

3)  Iwiomwank rpaHu (A1A2A3);

4)  o0BéM nupaMumsl;




5)  Touky A, cummerpuuHy0 A, OTHOCHTENBHO MIOCKOCTH (A1A2A3);

BbICOTY H, omymennyto u3 A, na miockocts (A4 .A4,4;).

A3 Ne3 JTuddepennuanbHoe neunciaeHne GyHKIun oaaoi nepemennoit. YK-1-V1, YK-1-Y2
3adanue 1. HaliTn yka3zaHHBIC TIpeenbl (HE MONB3YSCh MpaBuioM Jlomurais).

3adanue 2. HaiiTi NpOM3BOIHYIO 3a1aHHBIX (QYHKIHIA. a) ) = 3 X +Jx 6) y % B) y= 5”’C’g2x .
3aoanue 3. UccnenoBath MeTonamu An(GepeHIMaIbHOT0 HCUUCIIEHHST (DYHKIMU M IOCTPOUTD UX rpadrKH:
a) y= 147 X ; 6) y=(2x+3)e M,

2

. 2x
3aoanue 4. CocTaBUTh YpaBHEHHUS KacaTeIbHOU M HOPMaNH K rpaduky GyHKIUH y = 3 B TOUKE X, =1.
X

3adanue 5. Haiitn Hauboubliee 1 HauMeHbliee 3HaueHus QyHKuMn y =3/2(x —2)* (8 — x) — 1 Ha otpeske [0, 6].
A3 Ne4 Ananms QyHKmil 1Byx nepemeHHbIX. YK-1-Y1, YK-1-Y2

3adanue 1. HaiiTi 4acTHBIE IPOM3BOIHBIE TIEPBOTO ¥ BTOPOTO TIOPAIKOB QYHKIHH 2 =3/1+Xx" +)’ :

- - >

3adanue 2. Jlana QpyHkuus z = ln(3x2 +2y2) , Touka A(—1;2) nBekrop a=3i+j.
Haiitu: 1) grad z B Touke 4;

N
2) IpOU3BOJIHYIO MO HANPaBJIEHUIO BEKTOPA @ B TOUKE A;

3) ypaBHEHUs KacaTeIbHOH IUIOCKOCTH M HOpManu GpyHKIUH z = [n (3x2 +2 y2) B TOUYKE A(—l;2) .

3adanue 3. Jlana byukmms z=x" -y’ —x+y
1) uccrenoBarh PyHKIUIO HA IKCTPEMYM;
2) HaiiTi HanOoJIbIlIee U HAUMEHbIIee 3HaueHus1 pyHkuuu B obnmactu G:x=0,x=2,y=0, y=1.
3) cnemats yepTexx o0xacté G M HAHECTH CTALlMOHAPHBIE TOUYKH.

A3 NeS UnrerpansHoe ucuucinenne YK-1-Y1, YK-1-V2
3aoanue 1. HaliTi HeolpeneleHHbIE HHTETPalbl. Pe3ynprat mpoBeputs auddepeHnnpoBaHIeM.

)_[ cos xdx 6) J (2x - 7)dx B)len(xz +1)dx.

Ysin® x” X' +4x-5

1
3aoanue 2. Tonp3ysich popmyinoit Hetotona — JIeiOHUIIA, BEIYUCIUTD ONPEIeICHHbIH HHTErpall f
0

x2+4x+5

3adanue 3. Bbruucauts IUomans (GUIrypsl, orpaHndeHHOl rpadpuxkoM QyHKuuHy = xv4-x’, y=0,(0<x<2).

CrhenaTh uepTex.
3aoanue 4. Beruncants 00beM Te1a, 00pa30BaHHOTO BpalleHneM (QUryphl, OTpaHHMYEHHOH rpagukaMu (QyHKIUH

y=-x"+5x-6, y=0.Ocb Bpamenns OX. Crenarh yepTex.

. A 1 V3
3aoanue 5. BeruucianuTh [UIMHY IyTH KpUBOH p = 3e 74, ) <p< 7

A3 Ne6 Kparnsle u kpuBonuneiinsie uaterpansl. YK-1-V1, YK-1-V2
3aoanue 1: Beraucnuts (B MOISAPHBIX KOOPAMHATAX) IDIOMIATs (PUTYPHI, OTPAHIICHHYTO JIMHUSAMU:

2, 2 2, 2
X +y =2x, x+y =4x, y=x, y=0.
3aoanue 2: BeraucanTh 00beM TeNa, OrpaHHuEHHOTO TIOBEPXHOCTIMHU:

y=16\/g, yzx/g, z=0, x+z=2.

3adanue 3: BblUCIMTL Maccy IUIACTUHKM D, OrpaHMYEHHON 3alaHHBIMM JUHUAMY, eciu L(X,))- 3ajaHHas
mwiotsocts: D: x =1, y =0, (y > O), yi=dx; u=7x"+y.

3adanue 4: Berauciuts paboTy cunosoro nons F Baoms 3amannoii kpusoii L. Cuenars yepTesk KpUBOIA:

F= (x + y)i - (x - y)j , L —nomanas OAB, rae O(0, 0), A(2, 0), B(4, 5).

A3 Ne7 Tuddepennmansupie ypaBHeHus. YK-1-Y1, YK-1-Y2

3aoanue 1. Haiitn obmee pemenne nuddepeHnnanbHbIX YpaBHEeHHH a), 0) ¥ 4acTHOE pelleHHe YPaBHEHHUS B),
yJOBJICTBOPSIIOIIEE HAYaIbHOMY YCIIOBHIO:

2
a) dxdx —3ydy =3x"ydy —2xy’dx, 6)y'=y—2—7l+1, 6) y'sinx—ycosx=1 y,=0,x,=m/2.
X X




3aoanue 2. Haiitu ob1uee peuenue auddhepeHnnanb»HOro ypaBHEHHS M YaCTHOE PEeLIeHHe, YI0BIETBOPSIOLIEe
HadalbHBIM ycIoBHAM: " —5)'+6y =2cosx; y(0)=3, »'(0)=0,5.

3aoanue 3. qns uncen z, =2—2i u z, = 6i BHIYUCIHUTD:

a) CyMMY M pPa3HOCTb B airedpanieckoii popme;
0) NpOM3BEACHUE U YaCTHOE B TPUTOHOMETPHUYECKOH (hopme;

B) BBIYUCIHTE /2 —2i . Pe3ynbrarhl u300pasuTh rpaguuecku.
I3 Ne8 Paner. YK-1-V1, VK-1-V2

3aoanue 1. ViccnenoBaTh CXOOMMOCTh YHCIOBOTO psiia Z—z , ACTIOJIb3Ysl TPU3HAKH CPABHEHMSI WIIH
n=1 n
MHTETpaJIbHbIN.

n

00
3aoanue 2. ViccnenoBaTh CXOJMMOCTb YHCIOBOTO psijia Z—S , ucnione3yst npusHaku Janam6epa niam Komm:

n=1
I )
3aoanue 3. ViccnenoBaTh CXOOMMOCTH 3HAKOUEPEIYIOMIErocs paaa Z— .
Sm+1)-In(n+1)
0 2
3aoanue 4. HaiiTi 0071aCTh CXOMUMOCTH CTETICHHOTO Psilia z n" -4 (x—4)" .
n

n=3
A3 Ne9 Teopus BepostHocTer. Cywaiiabrie coObITHs. Cayuariapie BenmmanHel. YK-1-Y1, YK-1-Y2
3a0anue 1. HeoOxomumo BHIOpaTh CTyneHYECKHi coBer, coctosmmid w3 R wemoek. Cpemm kanmumatoB N
MEPBOKYPCHUKOB, M BTOPOKYpCHUKOB 1 K TpeTbekypcHIKOB. HaliT BEpOSITHOCTH CIEAYIOIINX COOBITHI:
a) B CTYJCOBET IOIAJIET N IEPBOKYPCHUKOB, M BTOPOKYPCHUKOB U Kk TPETbEeKYPCHHUKOB;
6) XOTs1 OBI OJTMH MEPBOKYPCHHK ITOMAET B CTYACOBET.
3a0anue 2. Tpu cTpenka CTpeisioT mo MuineHH. [Ipeamonaraercsi, 4yTo COOBITHS MOMAIaHUS B MHIICHD IS

CTPCJIKOB HEC3aBUCHUMbI U BEPOSATHOCTHU MOMNAJaHNUA CTPCIIKOB B MUIIICHb PABHBIL pl . pZ . p3 . KakoBa BEPOATHOCTD

TOTO, YTO:

a) BCE TPU BBICTPEJIAa OKXKYTCS YCIICIIHBIMH;

6) xoTs1 ObI OZIMH M3 TPEX BBICTPEIIOB OKAXKETCS YCIEUIHBIM;

B) TOYHO OJIMH BBICTPEJ OKXKETCS YCIEUTHBIM, JIBa HEYCIICIIHBIMU?

3aoanue 3. Vimeetcst TpM OMHAKOBBIE KOPOOKHU C KOJJIEKIMOHHBIMA MOHETaMH. B nepBoii kopoOke m; pocCHHCKUX
Y M, KaHaJICKUX MOHET, BO BTOPOIl — N; POCCUMCKUX U N, KAHAJACKUX, B TPEThEH — Iy POCCUMCKHUX U I' KaHAJICKHX.
Haynagy BeiOupaercst KopoOka, 1 U3 Hee BEIHUMAIOT JJBE MOHETHI.

a) HaiiTi BeposITHOCTb, YTO OHM Pa3HbIe (POCCHICKNE U KaHAIICKHE).

6) OHH OKa3aMuCh pa3HBIMU. M3 KaKoi KOPOOKHU BepOSITHEE BCETO OHU OBIIN U3BIICYECHBI?

3adanue 4. BepoATHOCTh TOTO, YTO HEKHH CTYAEHT MOXKET CIAaTh 3K3aMEH CECCHM Ha OTJIMYHO paBHa p. B ceccuro
OH JtoJikeH cnath N ax3aMeHoB. HaliTu BEpOSTHOCTH TOr0, YTO CTYJEHT CAACT HA OTJIMYHO:

a) n DK3aMEHOB;

6) oT n; 10 n, SK3aMeHa;

B) XOTs OBI OIMH 3K3aMCH;

T') HalTH HanOoJIee BEPOSITHOE YMCIIO 3K3aMEHOB, CAaHHBIX Ha OTJIMYHO, U €T0 BEPOSTHOCTH.

3aoanue 5. BeposiTHOCTh M3rOTOBNIEHHS OpakOBaHHOW JeTanu paBHa p. OnpenenuTs BEpOsSTHOCTh TOTO, YTO M3 N
JeTayeil Yncio OpakoBaHHBIX COCTaBHT:

a) n JeTanei;

0) xoTs OBI ABE.

3adanue 6. BeposITHOCTH CBOEBPEMEHHOTO BBIITOJIHEHHS 3aKa3a [IeXaMH CITy>KObI ObiTa paBHA p. HaiiTi BepoSTHOCTH
TOrO, 4TO U3 N 3aKa30B OYZET BHIOIHEHO B CPOK:

a) n; 3aKa3oB;

6) oT n; 110 n, 3aKa30B.

3aoanue 7. CrpaxoBasi KOMIIAHUS BHIIUIAYMBAET CTPAXOBBIE CYMMBI B CBSI3M C HACTYIUICHHEM CTPaxOBOTO CiIydas B
cpeaHeM 1o / 1oroBopoB u3 cTa. [lycTh X — 4MCIIo TakuX JOTOBOPOB Cpev Hayady oToOpanHbIX n. Tpedyercs:

a) COCTaBUTbH PSJ] pactpeaeneHus X;

0) BBIYMCIIUTH MaTeMaTHYECKOE OXKHJIaHNE, JAUCTIEPCUIO, CPEAHEKBAIPaTHYECKOE OTKIOHEHHUE, MOJLY;

B) BBIYMCIIMTH BEPOSITHOCTH TOTO, YTO YHCIIO JIOTOBOPOB, IO KOTOPHIM OyIeT MpOU3BEeHa BEIILIaTa, HE MEHEe M.

3a0anue 8. ITLIOTHOCTH pacmupeieleHUs CIyYalHOW BENMMYMHBI X Ha TPOMEKYTKE [Zl;Zz]I/IMeeT BU]

Jx) = A'|X—Z3| , I X & [21;22] f(x)=0. Tpebyercs:
a) HATH 3HAYCHHE A
0) yka3aTh IUIOTHOCTb pacrpe/iesicHus1, QyHKIUIO pacipeieieHus U MOCTPOUTh UX TpaduKy;

B) BBIMUCIMTE MAaTEMaTHYECKOE OXHMIAHME /71, nucnepcuio D,, Momy, MenumaHy, CpeIHEKBaIpaTHYECKOE




OTKIIOHEHUE O, CIIy4alHOU BENMYUHBI X

<o,).

3aoanue 9. ameputenbHblid Tprbop padoTaer 0e3 cHCTEMaTHYecKUX OMMOOK (paboTa M3MEpPHUTENBHOTo Mpudopa

I') HalTH BEPOSTHOCTD P(|X -m,

6e3 cucTeMaTHyeckux ommGOK o3Hadaer, yro 7 = (). V3BecTHO, YTO BEPOSATHOCTb OMMOKH H3MEPEHHS,

IpeBbIIAONIEH N0 a0comoTHOM Benuunune A, pasna p. IlycTs ciydaiiHas BenuuuHa X — 3TO BEIMYMHA OIIMOKU
u3Mmepenus. [lpeanonaras, 4ro citydaiiHasi BeM4MHA X HOPMAJIbHO paclpeeneHa, HaT
a) MPHUOIIMKEHHOE 3HAYCHUE TUCTICPCHH;

0) BEpOSITHOCTB TOTO, YTO OIIMOKA U3MEPEHHsI HE MTPEBBICHUT & ;

B) BepositHOCTh TOTO, YTO ONIMOKA N3MEPEHNUST M3MEHSIETCS OT o 10 [3;

JIP Nel Marematunueckast cratuctuka. OopaboTka pe3ynbraros skcniepumenta. YK-1-Y2, VK-1-B2
O0paboTKa pe3yabTaTOB U3MEPCHUH

e 3anmcaTh BEIOOpKY 0O0BbeMa ¥ = 7, + 71, B BUJE BADHALMOHHOIO PS/a.

e Haiitm x pasMax BBIOOPKH.

min > xmax ’
e  Haiitu Moay 1 MeiMaHy BapUallMOHHOIO psija.

e 3anmcaTh BBIOOPKY 0ObeMa 7 =7/, +7,B BHAE TIPYIIHMPOBAHHOIO CTaTHCTHYECKOro psama. Jmsa sToro

MHTEpBaJI, COJEPIKAIMIA BCE 3IEMEHTHI BLIOOPKH, pa3outs Ha k ~ 1+ log2 7l HeTIepECEeKAIOIINXCSl HHTEPBAJIOB.

Beraucante 9acToThI.

e Haiitn sMnmpudeckyto QyHKIHIO pacnpeeseHus H IIOCTPOUTE ee rpaduk.

e IlocTpouts rucTOrpamMmy M MOJIMTOH YacTOT I'PYHIUPOBAHHOMN BHIOOPKH.

2. ToyeyHbl€ OLIEHKH [1apaMeTPOB

e HaiiTh OLEHKYy MaTeMaTHYeCKOTO OXHIAHUS, IUCIEPCHH U CPEIHEKBAJPATHUECKOTO OTKJIOHEHHS IS

00beIMHEHHBIX JJAHHBIX.

. IHTepBasIbHBIE OLIEHKH TApaMETPOB

e [locTpouTh NOBEPHUTEIbHBIE HHTEPBAJIBI JIS IONIYUYEHHBIX OLIEHOK NMPH 33aJaHHOM JOBEPUTENBHON BEPOSTHOCTH
(manexxnoctn) P =0,95.

JIP Ne2 Marematuueckast ctatuctuka. [IpoBepka craructuueckux runores. YK-1-¥2, YK-1-B2

Haiitu onleHKy MaTeMaTH4eCcKOTo 0KUIaHUsS, JUCIIEPCUH U CPEIHEKBAApaTUUECKOr0 OTKJIOHEHHS MO KaX 101 cepuu.

e [IpoBepuTh runoTe3y o paBeHCTBe aAucnepcuit (kputepuii dOuiiepa) nmpu 3alaHHON JOBEPUTENEHON BEPOSTHOCTH
(manexxaoctn) P = 0,95.

e BbUHCINTE CBOAHYIO OLEHKY AUCHEPCUU.

e [lpoBepurs THUNOTE3y O pPABCHCTBE MaTEeMAaTHYeCKUX OXumaHui (kputepuit CTHIOICHTA) TpPH 33TaHHOW
JIOBEPUTEBHOI BeposaTHOCTH (HanexxHoctn) P = 0,95.

e [lpoBepuTh THIIOTE3y O HOPMaIbHOM pAaCIpeeNeHUH OOBEIMHEHHBIX IAaHHBIX JABYX BBIOOPOK (KpHTEpwmil
[TupcoHna) npu 3a7aHHON JOBEPUTEILHOM BEpOsSTHOCTH (HamaexkHoCTH) P = 0,95.

e [lo Bcem rumore3am CAeIaTh BEIBOBL.

ITpu BBIMOTHEHUH PAOOTHI PEKOMEHAYETCS! IIPUHSTH CIIEIYIOIINE 0003HAYECHUSL:

w

X,, X,— OLIEHKA MaTeMaTHYECKOr0 OKMIaHus 10 1-if u 2-ii cepusim;
S, S; — olleHKa cpeHEKBaPaTUYECKOr0 OTKIOHEHUS 1o 1-if u 2-i cepusiM;

2
ch - CBOJHAs OLICHKA JUCIIEPCHUH,

*
F - OMITUPUYCCKOC 3HAYCHUEC KPUTCPpUA d)mnepa;

*
T - OMITUPUYCCKOC 3HAYCHUC KPUTCPUS CTLIOZ[GHTEI;

D, - BEPOATHOCTH TEOPETUYECKOTO PacIpe/Ie/ieHus;

;(2 — SMIHMPHYECKOE 3HaUeHne Kputepus [Inpcona.
JIP Ne3 Marematuueckast cratuctika. JlmaeitHas koppemsamust. YK-1-Y2, YK-1-B2
3agaHbl pe3ynpTaThl N 3KCHEPHMEHTOB, B KXIOM M3 KOTOPBIX M3MEpSIIOCh 3HAUEHHWE BEMWUYMH X U Y.
TpeOyercst HaiiTn >MIUpHUecKUil KO3(GHUINEHT KOPPEISILUY, YPAaBHEHUS 3MIMPHUCCKUX TNPSIMBIX PErpeccCHd U
CIeJIaTh BBIBOJ O CUJIE U XapaKTepe CBI3U MEXIy X U Y.
Jl1st 3TOr0 HEOOXOAMMO PACCUUTATh:
¢  OueHKy MaTeMaTHYeCKOro OXHIAHUA X, ) IS KaXIO0M BEHYHHBL.

e OuEHKY CTAHIaPTHOTO OTKIOHEHHs S, )

e Ouenky kopapuanun K e




e  DMmnupuyeckuit Ko3h(HUIMEHT JIMHEHHOH KOppesun o -

e  VpaBHEHHs SMIIUPUUECKUX IIPIMBIX PETPECCHUH.
e [loctpouts nose KOppesaLun.

HpOBepI/ITI) TUIIOTE3Y O 3HAYMMOCTU KO3(1)(1)I/IIII/I€HTa JIMHCUHOU KOppECJISIIUn r.'xy C JOBEPUTCIBHOU BEPOATHOCTHIO

0,95.

KP Nel Cucrems! nuHeiHbIx ypaBHenuil. YK-1-B1, YK-1-B2
Pemuth cucreMy JTMHEMHBIX YPABHEHUH
a) meronioM ["aycca; 6) meroom Kpamepa; B) ¢ momomiso 00paTHOM MaTpHIIb!
X—y+2z=2
2x-3y—z=-2
3x+2y—z=4
KP Ne2 BekropHas anrebpa u ananurrdeckas reomerpust. YK-1-B1, YK-1-B2
1. Haiiti KocuHYC yIia My JUaroHaIsAMU NapajuiesorpaMma u JuinHy AD, eciti n3BECTHBI TPH €TI0 BEPIINHBI: A
(5:3;-1), B(5;2; 0), C (65 4; -1).
2. Han tpeyroisHuk ABC. BeruucnuTs ero miomnaas 1 JUIMHY MeanaHsl U3 BepuHel A. A (5; 3; -1),
B (5;2;0), C(6;4;-1).
3. Bsruucautb 006éM mupamunsl AjA,AzAy 1 ee BRICOTY U3 Ay Ha AjAyA;5. Caenate ueptéx. Ay (3; 5; 4), Ay (5; 8;
D, As (15 2;-1) A4 (35 2; -4).
4. Haiitu paccrosiHue MeX Iy OpsMbIMU: 2X-3y+4=0 u 6x-9y+1=0.
5. Hamucare kaHOHUYECKUE YPaBHEHUs IPSIMOIL:
2x+y+z-2=0
2x—y—-3z+6=0
6. Haiitu 1. A epecedeHus MpsAMOH U IUIOCKOCTH. HamnmcaTs ypaBHEHHE NMEPIICHANKYIApa K JAHHOW TUIOCKOCTH,
x=2 -3 z+1
IPOXOJSIIETO Yepes T. A, eciu 1 -2 1 = 2 ,X+2y+3z-14=0.
KP Ne3 Ipenenst u mpousBonHas. YK-1-B1, YK-1-B2
1. BeraucnuTh npenensl mocie10BaTeIbHOCTEH]:

(3-n)’ sn 2
a) limm 0) lim(s +7j B) lim2n(x/3n2—2n—\/3n2+l)
o (14n) —(1+n n—o| §p n—»o

2. BeraucnuTh npenensl GyHKITHiA:

X -2x-3 V5x-3 tg22x
a) lim———— 6) lim lim
) lim X’ +x ) lm 2-Jx ) sin’ 5x

3. Bwramcnuts npon3BogHYy0 Wik auddepeHuan GyHKInii:

2 2
a) y:x+1 53X 6)y:(1+\j32x5+1j ,B) y=In(x+\V4+x ), dy="?
+e
KP Ne4 Unrerpansr. YK-1-B1, YK-1-B2
2
J-arctg arelg X 2. J X - c0s2xdx 3. I¢ dx; 4. J‘\/—dx I d .
x+2)(x +4 x+ 1 3+2cosx

KP NeS KpaTHble ¥ KpUBOIHHEIHbIE HHTETPAJIbI. YK—l—Bl, VK-1-B2
1. Haiitu nmiomane GuUrypsl, orpaHH4EeHHON JaHHBIMU JIMHASMH

yzi,y=4ex,y:3,y:4.
X

2. Haiitn 06beM Tena, 3a1aHHOTO OTPAHHYHBAIOIIINMHI €TI0 TOBEPXHOCTAMU
y=1672x, y=~2x, z=0, x+z=2

BbruucnuTe KpUBOJIMHENHBIH HHTErpall

I(x2 —2xp)dx +(y* —2xy)dy , L - ayra AB napaGons1 X = ¥~ , tae A(1, 1), B(1, -1).
L

KP Ne6 Inddepenumanshsie ypasHenus YK-1-B1, YK-1-B2
1. Penmts muddepenumansible ypaBHeHus 1-ro nopsiaka:




3 2

a) xy/3+y dx+ N2+ dy = 0. 6)xy’zm. B) ¥y = et (1), »(0)=1.
2y° +2x x+1

2. Pemnth nuddepeHuanbabie ypaBHEHHsE 2-T0 MOPsIIKa:
y'+9y=sinx

3. BBMHCIUTE KOpeHb: ¥/1—i

5.3. OuleHO4YHbIE MATEPHAJIbI, HCIOJIb3YeMbIe ISl IK3aMeHAa (ONUcaHHe GHIIETOB, TECTOB H T.II.)

B cemectpe 1 mpenycMOTpEH SK3aMeH.

OK3aMeHAIIMOHHBIN OWUJIET BKIIFOYAET B cebs 4 TeopeTHIecKuX Bompoca (pas3nensl 1-4) w3 yCTaHOBICHHOTO MEePEeYHS
1 33/1a4¥ 110 TeMaM, M3JI0KEHHBIM B 4 pasnene nanaoit PI1/I.

bunets xpansTcs Ha kadeape U yTBEpIK/ICHBI €€ 3aBe/IyIOIIUM.

B cemecTpe 2 npexycMOTpeH SK3aMeH.

DK3aMCHAIIMOHHBIN OWJIET BKIIOYACT B ce0s 5 TEOPETHUYECKUX BOMPOCOB (pasnensl 5-9) U3 yCTaHOBICHHOTO
MepeyHs U 3aJauu 10 TeMaM, U3JI0KEHHBIM B 4 pazzaesne aanHoit PTIJI.

Bunietsl xpaHsaTcs Ha KadeIpe U YTBEPKACHBI €€ 3aBETYFOIIIM.

5.4. MeToaNKa OIEHKH OCBOCHHS JUCHUILIHHBI

Illkana oneHUBaHUs 3HAHUI 00YUAIOIIMXCSI HA IK3aMeHe:

DK3aMeH CITyKHT IS OLIEHKH PabOThI CTYACHTA B TEYEHHE CEMECTpPA M NPU3BaH BBIIBUTH YPOBEHb, IIPOYHOCTH U
CHCTEMaTHYHOCTb ITOJIy4EHHBIX UM TEOPETUIECKUX U MPAKTUIECKUX 3HAHUH, TPHOOPETECHNS HABBIKOB
CaMOCTOATENILHOM PabOThI, Pa3BUTHS TBOPUIECKOTO MBIIUICHHS, YMEHHE CHHTE3UPOBATh IIOJIyUYCHHBIC 3HAHUS U
MPUMEHATH UX B PELUICHUH MPAaKTUIECKUX 3a/1a4.
I[To uroram sK3aMeHa BHICTABIISIETCS OLIEHKA: «OTIMYHOY, «XOPOIIOY», «YJA0BIETBOPHUTEIHLHO,
«HEYIOBJIETBOPUTEIHHOY.
O1neHKa «OTJIUYHO» -
OOyuaronuiicsi IeMOHCTPUPYET:
- IITyOOKHMe 3HAaHMS COAEPIKAHUS N3YUYSHHOW TMCIUIUTHHBI BO B3aUMOCBSI3H C IPYTUMH TUCIUILTHHAMY;
- CIIOCOOHOCTH MCIOJIB30BATh TEOPETUUECKHE 3HAHUSI [TPU BBIMOJIHEHNH TPAKTHYECKUX 3aaHui;
- apryMEHTHPOBAHHBIE, NCUEPIIBIBAIOIINE OTBETHI HA BCE BOIIPOCHI 110 OMJIETY, a TAKXKE JJONOIHUTEIbHBIC BOTIPOCHI
9K3aMEHATOPA;
- YMEHHE BBINOJIHATH U 000CHOBBIBATH PELICHUE NPAKTHYESCKUX 33/1aHUH BHICOKOTO YPOBHS CIIOXKHOCTH;
- HaJm4yue cOOCTBEHHOW 000CHOBAHHOM MO3HIINH TT0 00CYKIaeMBIM BOIIPOCAM;
- cBOOOJIHOE UCITONIH30BAaHHUE B OTBETAX HA BOIPOCH MATEPHAIOB PEKOMEHOBAaHHOW OCHOBHOI U IOTIOTHATEIHHON
JIUTEPATYPHI.
OueHka «x0opowo» -
OO0yuaroutuiicss AEMOHCTPUPYET:
- 3HaHHE OCHOBHBIX TEPMHUHOB I10 COJICPIKAHUIO H3YUEHHOH ANCIMIUINHEI;
- TBEpbIC 3HAHUS TEOPETHUECKOTO MaTepraa;
- YMEHUE JaTb YETKUEC OTBCThHI Ha TOCTABJICHHLIC BOIIPOCHI;
- YMEHHE pelIaTh NPaKTHYECKUE 3aJaHus;
- BJIaJICHUE OCHOBHOM JINTEPATYPOi, PEKOMEHIOBAHHOH NPOTPaMMO JANCIUTUINHEL.
JlonyckaroTcsi He3HaYMTENIbHBIE HETOYHOCTH B OTBETaX HA TEOPETHUECKHUE BOIPOCH! M MPH BHITOJTHEHUH
MPAaKTHYECKNX 3aJaHUH
OuneHka «y/10BJIETBOPUTEILHO) -
OOyuaronuics: IeMOHCTPUPYET:
- 3HaHHUA TEOPETUIECKOI0 MaTepHaia 0 U3y9eHHOW AUCIUILINHE;
- HETIOJIHBIE OTBETHI HA OCHOBHBIE BOIIPOCHI, IOMTyCKasl OIINOKK B OTBETE; HEIOCTATOUYHOE TOHUMAHHE CYIIIHOCTH
M3J1araeMbIX BOIPOCOB;
- HCTOYHBIC OTBETHI HA JOIMOJHUTEIBHBIC BOIIPOCHI;
- YMEHHE BBINOJIHATH MPAKTHYECKUE 3aJaHus Oe3 rpyObIX OLUIMOOK;
- HEJIOCTAaTOYHOE BJIaJICHUE JINTEPATypOH, pEKOMEHJOBAHHOM POrpaMMON TUCIMIIUHBI.
OneHka «Hey/10BJIETBOPHUTEJILHO» -
OOyuaronuiics: TeMOHCTPUPYET:
- CyLIECTBEHHBIE MTPOOEIIBI B 3HAHHUSX YUeOHOTO MaTepHana;
- IPUHIMIHAIBHBIC OINOKY IIPH OTBETE Ha OCHOBHBIC BOIIPOCH! OMIIETa, OTCYTCTBHE 3HAHMHA M TOHUMAaHHS
OCHOBHBIX TEPMHUHOB U OTIPEJICITICHUIA;
- HeTIOHMMAaHNE CYITHOCTH JOMOJHUTENBHBIX BOIIPOCOB B paMKax 3a/laHuil Omiera;
- OTCYTCTBHE HaBBIKA WJIH CYIIECTBEHHbIE OLIMOKH MPH BBITOJHEHUH MPAKTHUECKUX 3aTaHUMH;
- HE3HaHHUE JINTEPaTyphl, PEKOMEHAOBAHHON TPOTPaMMOI JUCIIUIIINHBI.

Ixana oneHnBanus 3HAHNI 00y4alOIMXCH NPH BhINoTHeHuH /13
Jlomaniaue 3a1aHusl BBIOTHSIOTCS 00yYarONIMMHUCS CAaMOCTOSITENILHO B YCTaHOBJICHHBIE CPOKH. OLIeHKa «3a4TEHO»
BBICTABJISIETCSI [TOCIIE TIPABHIIBHOTO BBHIIIOJIHEHHUS BCEX 33JaHUH M MX 3aILUTHL.




lxana oueHuBaHUA 3HAHMI 00yyalomxcsi npu BbinoHenuu KP
KonTponsHbIe paboThI BRIMOTHAIOTCA 00yYarOIIUMICS Ha IPAKTHYECKUX 3aHATHAX, IPEIYCMOTPEHHBIX YI€OHBIM
rraHoM. OTIeHKa «3a4TEHO» BBICTABIIACTCS MIPH MIPABUIHLHOM BBIIOTHEHUH Oosee 75% 3amanmii nuz KP. B
MPOTUBHOM CJIy4ae BBICTABJIICTCS OIICHKA «HE 3a4TCHOY». B Cilydae OIEHKH «HE 3a4TEHOY» 00YyJaronuMCs
BBIITOJIHACTCS pa60Ta Hazg OLLII/I6K3MI/I, U JaHHas KP BBIITOJIHACTCA HOBTOpHO.

Ixana oneHnBaHus 3HAHUH 00y4JaOIIMXCs MPHU BhInmoJaHeHuu JIP
JlabopaTopHbIe pPabOTHI BEIMOIHAIOTCS 00YYAIONIMMUCS Ha JTA0OPATOPHBIX 3aHATHUSX, IPETYCMOTPEHHBIX YICOHBIM
wraHoM. OIIeHKa «3aYTEHOY BBICTABIISICTCS MOCIIE MPABHIBHOTO BBIMOJHEHUS BCEX 3a/IaHUI U MX 3aIIUTHL

6. YHEBHO-METOANYECKOE U MH®OPMAINMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemasi jureparypa

6.1.1 OcHoBHas IUTEpaTYpa

0O003Ha- ABTOpBI, 3ariaBue buobanorexa HM3nareancTBo,
JeHHe COCTABHTEJIH roj
J1.1 ITox o6mr. pen. A.B. | COopHUK 33724 1TO MaTeMaTHKE IS HTb CTU HUTY M.: AnbsiHc,
Edumosa, B.I1. BTy30B: B 4-x gactsax. Y.l: «MUCHUC» 2011
Hemunosuya. Jluneiinas anredpa ¥ OCHOBBI

MaTeMaTH4eCcKOro aHanusa: y4eo.
nmocobue st BTy30B

JJ1.2 ox o6m. pen. A.B. COOpHUK 32124 TT0 MATEMAaTHKE IS HTB CTU HUTY M.: AnbsHc,
Edumosa, B.I1. BTy30B: B 4-X gacTsx.U.2: «MUCHUC» 2011
HemuaoBrya. CrienipalipHbIe pa3aesibl
MaTeMaTHYeCKOro aHaiu3a: yueo.
mocoOue JIsi BTy30B

113 Kpemep H.III. Teopus HTB CTU HUTY | M.: JOHUTU-
BEPOSATHOCTEH M MaTeMaTHIeCKast «MUCHUC» JTAHA, 2001
CTATHUCTUKA. Y4YeOHHK I BY30B.

6.1.2 lonoJiHUTEIbHAS JIUTEPATYpa

0O6o03Ha- ABTOpBI, 3araaBue bubanorexa H3parenancTBO,
yeHHe COCTABHTEJIH roj
J12.1 I'ycax A A. OCHOBBI BBICIIEN MAaTEMATHKU: OBC biblioclub.ru | Munck: Terpa
y4eOHoe mocooue URL ccpuika Cucremc, 2012
https://biblioclub.ru
/index.php?page=b
00k&id=111939
J12.2 I'mypman B.E. Teopus HTBb CTU HUTY M.: Beicmas
BEPOATHOCTEN U MaTeMaTU4ecKas «MUCHUC» mkona, 2005
CTaTHUCTHKA.
VYueb. mocobue st By30B - 11-¢
W31., CTep.
J123 I'.H. bepman COOpHUK 335124 10 Kypcy HTB CTU HUTY CIIo.:
MaTeMaTH4ECKOr0 aHaJIU3a: «MUCHUC» [Mpodeccus,
y4eOHoe mocooue 2008
6.1.3 MeToauyeckue MaTepuasibl
O0603Ha4 ABTOpBHI, 3arnaBue Bubnuoreka WznatenscTBo,
eHHe COCTaBUTEIH rof
JI13.1 T.B. I'onoByeHko, DJIeMEeHTBI JIMHEWHOH anreOpsl U HTBb CTU HUTY CTU HUTY
9.9. JloaromnoyioBa AHAIMTUYECKON TEOMETPUH «MHUCHUCy» MUCuC, 2017
J13.2 Honaromosora 2.9. JuddepeHnmanbHOe HCUUCICHNE HTB CTU HUTY CTU HUTY
(hyHKIHH OJHON M HECKOIBKUX «MUCHUC» MUCuC, 2017
NepeMeHHbIX
J133 Honaromosora 2.9. JuddepenunansHpie ypaBHEHHS. HTB CTU HUTY CTU HUTY
Psipr «MUCHUC» MUCuC, 2018
J13.4 Honromoinosa 3.3., [IpumeHeHne HHTErPaTHLHOTO HTBb CTU HUTY CTU HUTY
T.B. TamObIs WCYHCIIEHUS K PEIISHUIO 3a1a4 «MHUCHUC» MUCucC, 2017
reoMeTpuu, GU3UKKU U BEKTOPHOTO
aHajIM3a
JI3.5 3.3. Jlonrononoga, Teopus BeposiTHOCTEH 1 HTb CTU HUTY CTU HUTY
T.B. TamObIsa MaTeMaTH4ecKasl CTAaTUCTHKA «MUCHUC» MUCucC, 2017



https://biblioclub.ru/index.php?page=book&id=111939
https://biblioclub.ru/index.php?page=book&id=111939
https://biblioclub.ru/index.php?page=book&id=111939

6.2. Ilepeuennb pecypcoB HHPOPMALMOHHO-TEJTEKOMMYHUKANMOHHOM ceTn « IHTEepHET)

21 3y6oBa U., Ocrpas O., [TaBnenko A., URL: http://biblioclub.ru/index.php?page=book&id=259303
Paccoxa E. OcHOBBI MaTEMaTH4YECKOTO
aHanuza: MoayJib "OyHKIUU
HECKOJIbKUX IePEeMEHHBIX "
caMoy4uTelns [DIeKTpOHHBIN pecypc]
/OTI'Y, 2011.

6.3. IlepevyeHb MPOrpaMMHOIo odecreveHust

Im1 Microsoft Windows

Im2 Microsoft Office

6.4. Ilepeuenb MHGOPMALHOHHBIX CIPABOYHBIX CHCTEM U NPo(deccHOHANBHBIX 023 IaHHBIX

ni | Hayunas snekrponnas 6ubnmotexa eLIBRARY https://elibrary.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

7.1 Aynurtopus Ne211
«JleKIMOHHAsI Ay TUTOPHS 001IEr0 HA3HAYEHU S
[lepeyeHb OCHOBHOTO 000PYIOBaHUSA, YICOHO-HATIIATHBIX TOCOOUH:

o HPOEKTOP;
0 MOHHTOP-IUIaHIIET;
. 9KpaH HACTEHHO-IIOTOJIOYHbIN;
o KOMIIBIOTEP

7.2 Aynuropus Ne201

«KoMnb1OTEepHBIH KIace»
[lepeuenb 0CHOBHOTO 000pYAOBaHMUs, yueOHO-HATIISIHBIX TTOCOONIL:

° CHUCTEeMHBIN 010K -10 1mT.;
. MoHuTOp— 10 mT.
7.3 Aynutopus Ne318

«JIeKIIMOHHAsI ay TUTOPHS»

[lepeyeHbp OCHOBHOTO 000PYIOBaHHSA, YICOHO-HATIIATHBIX TOCOOUH:
YCHIINTEb-PACTIPEICITUTEND;

MOHUTOP;

MIaHEJb ayIuo;

MOHMTOP IJIaHILETHBIMH;

KOMITBIOTED;

HAaCTEHHbIN JKpaH;

MUKILEPHBIH I1yJIbT;

MYJIbTUMEINA POEKTOP;

YCUIINTENb 3BYKa;

JIOKYMEHT - KaMepa;

crcTeMa BHJICOKOH(EPEHIINH CBSI3H;

KOHTpOJUIED;

KOMMYTaTop;

3BYKOBBIC KOJIOHKH;

BOKaJIbHAsI paIHOCHCTEMA;

KOMIUIEKT y4eOHOH MeOenu Ha 70 mocaiouHbIX MECT.

8. METOJMYECKHUE YKA3ZAHUA JUISI OBYYAIOIIUXCS

TeopeTnueckas 4acTh Kypca U3j1araeTcsi B IMaJIOTOBOM PeXXUMeE MU C UCIIONb30BaHUEM JEMOHCTPALlMOHHOM
npe3eHTamu. i1t OBNaieHNs M3y4aeMbIM MaTepHaIoM HEOOXOMMO HE TOJIBKO U3yYUTh TEOPHIO, HO U
CaMOCTOATENILHO PELINTH 3aa4ul 10 KaXI0i nzyyaemoii reme. [IpakTnieckue 3aHsTHS TPOBOISITCS B BUIE pa3dopa
KOHKPETHBIX 331a4. KOHTpOsIbHBIE pabOoTHI 10 TeMaM 00YdaroIrecs BHIIOJIHAIOT Ha NPAKTHYECKUX 3aHATUSX.
JlabopaTopHble pabOTHI BHIOIHSIOTCS B KOMITBIOTEPHOM KJlacce.

JIyist ycTienHo#i MoArOTOBKH K 9K3aMEHY CTyJeHTaM PEKOMEH/yeTCsI TOTOBHUTHCS K K XKIOMY 3aHATHIO (U
JIEKINOHHOMY, 1 IPAKTHIECKOMY); BBIITOJIHATh BCE AOMAIIHUE 33aHKs (MHANBUIYaTbHBIC U SKECHECTbHBIC) YETKO
B CPOK. BBITIOJTHEHHBIE TOMAITHHE 3a/1aHUs HE0O0OXOIMMO 3alHIIATh, OTBEYasi Ha BOIPOCHI IIPETIOJaBaTesl.

K sKk3amMeHy HOMyCKalOTCsl CTYAEHTHI, BBINOJIHUBINNE W 3AlIUTUBINNE BCC JOMAIIHME 3aJaHus, J1abOpaTOpHBIE
PabOTHI ¥ HANIMCABLIKE BCE KOHTPOJIbHBIE pabOThI Ha TOJIOXKUTENBHYIO OLCHKY.



http://biblioclub.ru/index.php?page=book&id=259303

