MHUHUCTEPCTBO CEJLCKOI'O XO3SIMiICTBA POCCUNCKOM ®EJIEPAIIINA

denepanbHOe rocyJapcTBEHHOE OI0HKEeTHOE 00pa30BaTEIbHOE YUPEKIEHHE BBICIIIETO
o0pa3oBaHus
«bpsHCKHI TOCy1apCTBEHHBIM arpapHblii YHUBEPCUTET

ReBI 0 IN
oaﬂWCT

2 _;’;qmsommﬁb O

: SOV CHTED (70 O
N o

MareMaTuka

(HaumeHOBaHHE QUCLIUTUTHHbI)

paboyas nporpamMma IHCLHUIIIHAHbL

3akperieHa 3a kadenpoi ABTOMATHKH, (PU3NKU H MATEMATHKH
Hanpasnenve noarotoBku 35.03.06 ArpouHxxeHepHsi

[Tpoduis Texnuueckuit cepBuc B ATTK
KBanuduxarus bakanasp

®opma o0ydeHus O4Has, 3a04Has

OOu1as Tpya0EMKOCTB 12 3.e.

Yacos no yueOHOMY rtany 432

bpsuckas obmacts, 2022



[Iporpammy cocTaBuI(H):
K.m.H., ooyenm. Pviorcux B.H. W

Peneunsent

0.m.H., npodeccop: Iozonwviuies B.A.

Paboyas mporpamma gucuuiinabl «MaTeMaTHka» paspaboTaHa B COOTBETCTBUU C

(GenepanbHBIM  FOCYHAapCTBEHHBIM  00pa3oBaTENbHBIM  CTAHAAPTOM  BBICIIETO
oOpazoBaHuss — OakajaBpuaT [0  HampaBlIeHHWIO  MOArOTOBKH  35.03.06
ArpouHxeHepusi, yTBepxkaeHHbIM [Ipukazom MunuctepcTBa 00pa3oBaHus U HAYKH
Poccniickoit @enepaunu ot 23 aBrycra 2017 roga Ne 813.

CocraBieHa Ha OCHOBaHUM y4deOHBIX IUIaHOB 2022 roma Habopa: HampaBieHHS
noarorosku 35.03.06 Arpoumkenepus, npoduip Texuuueckuit cepBuc B AllK,
YTBEPXKIEHHOr0 Y4YEHBIM coBeTOM YHuBepcuteta oT 11 mas 2022 npotokosn Ne 10
Pabouas mnporpamma onmoOpeHa Ha 3acefaHud Kadeaphbl TEXHHYECKOTO CepBHCa

ITporokon Ne 10a ot 11 mas 2022 r.

HM.o. 3aBenyrouiero kadeapoit a.1.4., goredT Hukurua B.B.



1. HEJIU OCBOEHUA JUCHUTIJINHbI
1.1. OBnageHne MaTreMaTUYECKUM anmnapaToM AUCUUTIUIAHBI ISl PEIICHUS 3a0a4
KOHEYHOW CTPYKTYphl MPEIMETHOW OO0JacTH CHEMUAINCTa; H3yYUTh METOJIUKH COCTaBJICHHS
MaTEeMaTHYECKUX MOJIENEeH OOBEKTOB M IMPOIECCOB KOHEYHOM CTPYKTYPHI C MO3WUIUNA CHCTEMHOIO
noaxonaa, I/I3yTII/ITB METOABI ITIOMCKA U OLICHKHU peHleHI/IfI C anBnequHeM MaTeMaTHUYCCKUX MOI[GHGﬁ.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OITIOII
BJIOK OIIOIT BO:b1.0.09

2.1 TpeGoBaHus K MpeABAPUTEIHHOMN MTOATOTOBKE 00Y4AIOIIETOCS:
Brnanenue matemMaTHueckoil moAroToBKoi B 00beMe cpelHe00pa3oBaTeIbHON IPOrPAMMBI,
BKJTIOYAIOIIEH MOHATHS apu(METHKH, reOpbl 1 Haval aHAJIN3a, TeOMETPUH (TUTAHUMETPUHU U

CTEPEOMETPHUH).

2.2 JIMCUUTUIMHBI ¥ IPAKTUKH, JJI1 KOTOPBIX OCBOCHUE TAHHOW TUCIUILIMHBI (MOJYJIsT) HEOOXOIMMO

KaK IMpEAICCTBYIOMICC:

CHGI_[I/IEL]IBHBIC AUCHUIITIMHBI HAITPABJICHUA IMOATOTOBKHU.

3.JIEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 11O JUCIIUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIBbTATAMUA OCBOEHUA

OBPA3OBATEJIbHOM ITPOT'PAMMBI.

JIOCTIKEHHSI TUIAHUPYEMBIX PE3yJIbTaTOB OOYyUEHUS, COOTHECCHHBIX C OOIIMMH IIEISMU U
3agayamu OIIOII, sBaseTcs 1EeNb0 OCBOCHUS AUCIUTUINHEI.
OcBoeHHe TUCIUILIMHBI HAlIPaBJICHO Ha (YOPMHUPOBAHKE CIEIYIOMIMX KOMICTCHIIMIA:

Komnerennus
(Kox 1 HAaMMEHOBaHME)

WHaukaTopsl JOCTIKEHUS 1
KOMIIETEHITUI
(K0 1 HAMMEHOBaHHE)

Pesynprarer 00ydeHus

YHI/IBepCaJ'IBHBIe KOMIICTCHIIMH

YK-1. Cnocoben
OCYILECTBIIATh IIOUCK,
KPUTUYECKAN aHAIU3 U
cuHTe3 HH(popManuy,
MPUMEHATH CUCTEMHBIN
MIOAXOA JUIsl peLIEHUs
MOCTaBIICHHBIX 3314

VK 1.1. Ananuzupyer
3aj1ady, BblAENASA ee 0a30BbIe
COCTaBJIAIOLINE,
OCYILIECTBIISIET
JEKOMITO3HMLIMIO 33/1a4H;

VK 1.2. Haxomut n
KPUTHYECKU aHAITU3UPYET
WHPOpMAITHIO,
HEOOXOUMYIO ISl PEIICHHUS
[IOCTaBJIEHHOM 3a7a4u;

VYK 1.3. PaccmaTpuBaet u
npeaJiaraeT BO3MOXKHbIC
BapHaHThI pEIICHUs 3aauH,
OLIEHUBAsI UX JOCTOMHCTBA U
HEJO0CTaTKH;

VYK 1.4. Onpenensiet u
OIIEHUBAET TOCIIEICTBHSI
BO3MOJXKHBIX PEIICHHH
3aJ1avu.

3HaTh: ba3oBrie cocTaBIgIoONINEe 3aMa9n
YMeThb: AHaIU3UpOBaTh 0a30BbBIC
COCTAaBJISAIONINE.

Bnagerb: Meronamu BeIOOpa ONTUMAIIBHBIX
peLeHui.

3HaTh: Matemaruueckue GOpMYJIbl H 3aKOHBI
JUTSL perieHus MpoGeCCUOHANTBHOM 3aa4H.
YmeTh: HaxoauTh HEOOXOAMMYIO
UH(OPMAITHIO JUTS PEIIEHHUS TOCTABIEHHON
3a7a4H.

Bnaanern: HeoOxomumoii nHpopMaIiei.

3narp: CuCTEeMHBIM HOAXOA A pELICHUs
3a1a4H.

YMerth: OreHnBaTh JOCTOMHCTBA U
HEJOCTaTKU Pa3IUYHBIX BAPUAHTOB PEIICHUS
3aJ1ayH.

Baagern: BceB0o3MOXKHBIMU
peIeHus 3aa9m.

BapuaHTaMu

3HaTh: BceBO3MOXHBIE TIOCIENCTBUS TIPH
pelIeHnH 3a/1a4H.

Ymern: [IpoBOAUTE OIIEHKY TOJIYYEHHOTO
pe3ynbpTaTta

Baagers: Metogamu onpeneneHus
MIOCJIEZICTBUIA BO3MOKHBIX PEIICHUH.




Oo6menpodeccHoHaIbHBIE KOMIICTCHIIN

OIIK-1. CriocobeH pemaTsb
TUTIOBBIE 331291
podeCCHOHATEHOM
JICSATEIILHOCTH Ha OCHOBE
3HAHUW OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX,
€CTeCTBeHHOHAYYHBIX U
o0menpodeccnoHaTbHBIX
JTUCIATUTNH C TPUMEHEHUEM
HH()OPMAITMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI

OIIK-1.1. lemoHCTpHpYET
3HaHHE OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX,
€CTECTBCHHOHAYUHBIX U
o0menpodeccnoHaTbHBIX
JUCLUIUINH, HEO0XOIUMBIX
IUIS PELIEHUS TUIIOBBIX 3a/1a4
B 00JIACTH arpOMHKEHEPHH.

3naTh: OCHOBHBIC 3aKOHBI MATEMAaTUIECKIX
U €CTECTBEHHBIX HAYK, HEOOXOAMMBIX IS
pEIICHUS THITOBBIX 33/1a4 MPOQeCcCHOHATLHON
JIESTSIIbHOCTH

YMeTh: AHAIU3UPOBATH OCHOBHBIC 3aKOHBI
MaTeMaTHYECKUX M €CTECTBCHHBIX HAyK
Baagerb: CriocOOHOCTBIO TEMOHCTPAITHH
3HAHUW OCHOBHBIX 3aKOHOB MaTeMaTUYCCKHX
1 €CTECTBEHHBIX HAYK HEOOXOIMMBIX JUISI
pEIIeHUsT THITOBBIX 33/1a4 MPOQeCcCHOHATLHON
JIESTSIILHOCTH.

Jranbl GOpMHUPOBAHUA KOMIIETEHIMA B Mpouecce 0CBOEHUs1 00pa30BaTeJIbHOM NMPOIrPaMMbl: B
COOTBETCTBUU C YU€OHBIM IIJIAHOM U IUIaHUPYEMBbIMU pe3yibTaTamu ocBoeHust OITOII.




4. PacnipenesieHue 4acoB JUCHMILUIMHBI 0 ceMecTpaM (ouHasi ¢popma)

. 1 2 3 4 5 6 7 8 Hroro

Bup 3ansTuit ST JPILL [YIT  |PIIO VII PTI/]
ek 32 32 36 36 68 68
[IpakTuueckue 32 32 36 36 68 68
KCP 2 2 2 2 4 4
Koucynbranus 1 1 1 1
[epe1 AK3aMEHOM
[Ipuem Hx3ameHa 0,25 | 0,25 0.25 02.5
[Tpuem 3ayera 0,15 | 0,15 0.15 0.15
KonTakTHas
pabora 66,15 66,15 7525|7525
0GyJaroIuXxcs ¢ ’ ’ ’ ’ 1414 | 1414
[pernogaBaTenemM
(aynuTopHas)
Cam.pabota 113,85[113,85[ 160 | 160 273,85 |273,85
KouTpons 16,75(16,75 16,75 | 16,75
Htoro 180 | 180 | 252 | 252 432 432

PacnpenesieHue 4acoB JUCHUILIMHBI 10 KypcaM (3a04Has (popma)

By 3aHATHH 1 2 3 4 5 Hrtoro
VII PIIJT VII PII VII PIIN VII PIIN VII PIIN VII PIIJT

JTexiim 8 8 8 8

[TpakTuyeckue 12 12 12 12

3aueT 0,15 | 0,15 0,151 0,15

Koncynbranus 1 1 1 1

nepej 9K3aMeHOM

[Tpuem sk3aMeHa 0,25 | 0,25 0,25 | 0,25

KonTaktHas pabora

oOyuaromuxcs 214 | 21.4 214 | 214

C MmpernoaBaresieM

(ayauropHas)

Cam. pabora 402 | 402 402 | 402

KoHTpois 8,6 8,6 8,6 8,6

MToro 432 | 432 432 | 432




CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (ounas ¢opma)

Kon HaumeHoBaHue pa3ienoB u TeM /BUJ 3aHATHS/ Ceme | Yaco | Uuauka
3aHATHSA cTp/ B TOPBI
Kype JOCTHIKE
HHUS
Pa3nen 1. OcHoBHBIE ATaNbl CTAHOBJIEHUSI MATEMATHKH U
ee CTPYKTYp
1.1 OCHOBHBIE MaTEMaTUYECKUE OHATHSL. 1 4 VYK-1
OCHOBHBIE BH/BI M 9E€PTHl MATEMAaTHIECKOTO MBIIILICHHS.
MHOXeCTBa U JIOTHYecKue onepanun Haa Humu./JIex/ OIIK-1
1.2 [ToBTOpEeHNEe METOMOB pEIICHHUH aNreOpandecKnx u 1 2 YK-1
TpaHCLUEHIEHTHBIX ypaBHeHuH. /IIp./
OIIK-1
1.3 CamocrosrenbHas padota. /Cp/ 1 26 YK-1
OIIK-1
Paznen 2. DnemMeHTHI TUHEHHOH aaredpsl U
aHAJHMTHYeCKOoii reoMeTpun
2.1 Matpunisl. Onpenenutenu. CUCTEMBbI THHEHHBIX 1 4 VK-1
ypaBHeHui./JIex/
OIIK-1
2.2 Martpuusl. Onpenenureny. CHCTEMbI THHEHHBIX YpaBHEHUH. 1 4 VK-1
Mp./
OIIK-1
23 Bexkropsl u neiictBus Hajg Humu /Jlex/ 1 4 YK-1
OIIK-1
24 Bekropel. ETMHIYHBIE BEKTOPBI, Pa3JIOKEHHE BEKTOPA IO 1 4 YK-1
OpTOTrOHANBLHOMY 0Oasucy. YcIoBUe NapajuIeIbHOCTH U
HepPIEHIMKYIIPHOCTH BEKTOPOB. /TIp./ OIIK-1
2.5 JInHuA Ha MIOCKOCTH. YpaBHEHHUE MPSIMOM Ha MIIOCKOCTH. 1 4 YK-1
JIuanu BTOpOTO MOpsiaka /JIex/
OIIK-1
2.6 Jlunuu niepBoro u BToporo nopsiaka. /I1p./ 1 2 YK-1
OIIK-1
2.7 [Tnockocts. [Ipsimas B mpoctpancTBe /JIex/ 1 2 VK-1
OIIK-1
2.8 [ocTpoeHne mIOCKOCTH MO yPaBHEHHUIO, B3AUMHOE 1 2 YK-1
pactionokeHue miockoctel. IIpsmas u IIockocTs B
IIPOCTpPAHCTBE. 3a/1a4y Ha BEIYHUCIICHHE PACCTOSIHUS MEXIY OIIK-1
IUIOCKOCTSIMH, TIPSIMO# U Tu1ockocThIo. /T1p./
2.9 Martpuriel. Onpenenutenu. CUCTEMBbI IMHEWHBIX ypaBHEHUH 1 39 YK-1
Bexropsl u aelictBus HaJ HUMU. JIMHUA HA TUIOCKOCTH.
ITmockocts. [Ipsimas B mpoctpanctse /Cp/ OIIK-1
Pa3gen 3. MatemaTn4eckuii aHam3
3.1 @ynxnus. [penen nepemennoi, npeaen pyHkuun. TeopeMs! 0 1 4 VK-1
npenenax. [lepBolit u BTOpoit 3amedaTesIbHbIN MPEaeIIbl
BecxoneuHo Manble 1 OeckoHe4HO Oosbire GyHKIHUU. ToUYKH OIIK-1
paspeiBa QpyHKuuii. Teopembl 0 HENTPEPHIBHOCTH (DyHKIIUH
32 Brruncienue npenenos. /Ip./ 1 4 VK-1

OIIK-1




33 [IpousBonnas ¢pyukimu. Tabnuia MpoN3BOTHBIX. 4 VYK-1
I'eoMeTpruecknii 1 MEXaHUIECKUH CMBICI TIPON3BOAHON/JIeK/
OIIK-1
34 Brrancienue mpou3BoaHBIX mpocTedmux (yrkmwmid./I1p./ 4 VK-1
OIIK-1
35 IIponsBoaHbIE BBICIIKX MOPSAAKOB. IIpon3BogHAS CIOKHON 4 YK-1
¢ynkimu. [IponsBoaHast GyHKIMHA, 3aJaHHBIX HESIBHO,
napamerpuuecku. Jlorapupmuueckoe nupepeHunpopanme OIIK-1
[Ipunoxxenrne NpoM3BOIHON JJIsl PELLIEHUS] TEOMETPUUECKUX,
MexaHndeckux 3aaad. Popmynsl Teisopa u Maknopena
Touku sxcTpemyma ¢pyHKIHA. IHTEpBaIbl MOHOTOHHOCTH.
Touky nepernda 1 HHTEPBAIIBI BBIITYKIOCTH BOTHYTOCTH. /JIek/
3.6 Brruncienue nponsBoaHsix. /I1p./ 4 VK-1
OIIK-1
3.7 HccrenoBanne ¢hyHKIMN MeTonaMH JudhepeHIHaATBHOTO 4 VK-1
ucuucienus. /Ip./ OIIK-1
3.8 Oynxnus. [Ipenen dynkimu. [IponsBoanas GpyHKIuM 1 ee 40 VK-1
MIPUJIOKCHHUE K pemeHuro 3anad. /Cp./ OIIK-1
3.9 Kommnekcusie yncna/Jlex/ (mpe3eHTarus) 2 YK-1
OIIK-1
3.10 KommnekcHple yncna u aevictus Hag HuMu./I1p./ 2 VK-1
OIIK-1
3.11 PacuerHo-rpaduyeckas padbora mo Teme «KomruiekcHbie 8,85 YK-1
gucia»./Cp./ OIIK-1
3auer 0,15
Paspnen 4. UnTerpupoBanue
4.1 [lepBooOpasnas. Heonpenenenusiit uaterpain. Tabmumna u 2 YK-1
CBOICTBa HEOTIPEICICHHOTO HHTErpana. /Jlex/
OIIK-1
4.2 Heonpenenennsiii unrerpain. I[Ipocreiiiiee nHTErpupoBaHue. 2 YK-1
Mp./
OIIK-1
4.3 MeToapl HHTETpUPOBaHU(3aMeHa TIEPEMEHHOH, IT0 YacTsM, 2 VK-1
WHTErPUPOBAHNE TPUTOHOMETPUUECKUX (yHKINH,
HHTETPUPOBAHNE PAIMOHATBHBIX M HPPAIIHOHAIBHBIX OIIK-1
BEIpakeHuit) /JIex/
4.4 Meropp! nnterpuposanus/Ip./ 2 YK-1
OIIK-1
4.5 CamocrosrenbHas padbora 1o teme «HeonpeneneHHbIi 24 YK-1
uaTerpam/Cp/
OIIK-1
4.6 OmnpeneneHHbli HHTErpai. 3aaa4qu, MPUBOISAIINE K TIOHSTHIO 2 YK-1
OTIpEJIeTICHHOT0 HTErpaja. BerancieHne onpeneneHHoro
unTerpana. ®opmyna Hetorona-Jleitbaniia. Metoast OIIK-1
HMHTETPUPOBAHUS B OTIpe/IeIeHHOM HHTerpaine. /JIex/
4.7 Brraucnenue onpenenennoro uaterpana. /Ip./ 2 YK-1
OIMK-1
4.8 IIpunoxenue onpeneneHHoro uuterpaita. Haxoxaenue 2 YK-1
Ioniaaei 1 00beMOB TeJl BPAIICHHUSL.
OIIK-1

(B IEKapTOBBIX KOOPIMHATAX, MOJAPHBIX U 33/laHHBIX
napamerpuyecku) /JIex/




4.9 Brrancnenue miomanei Gpuryp, orpaHIYCHHBIX 331aHHBIMHI 2 VK-1
muHUSAMU Beraucienne o6bemoB Ten Bpamienwus. /Ip./
OIIK-1
4.10 Brruucienue aauH 1yr, KOOpAUHAT LEHTPa TSKECTH, 2 VK-1
MOMEHTa HHepIuu. Beruncienue paboThl, KOOpAUHAT IIEHTpa
TsHKECTH, MOMEHTa uHepuuu. /I1p./ OIIK-1
4.11 PacuetHo-rpaduyeckas pabora o Teme «OnpeaeICHHbIH 26 YK-1
HHTETpaj»
OIIK-1
Paspen S. Inddepennuanbubie ypaBHeHUs!
5.1 JuddepeHnnanbHble ypaBHEHUS IEPBOTO 2 VYK-1
mopsiAKa(IIpoCcTetIre, ¢ pa3IeNsTIONIIMUICS IePEMEHHBIMN)
/JTex/ OIIK-1
52 Pemenne npocteimmx nuddepeHnuaibHpX ypasHenuit /I1p./ 2 YK-1
OIIK-1
5.4 JuddepeHnnanbHbie ypaBHEHUS BTOPOTO MOPSIIKA 2 YK-1
,omHOpoxaHsle. HeogHopoansie muddepenimansHbie
ypaBHEHHUs BTOPOro nopsaka /Jlex/ OIIK-1
55 Pewenne nuddepeHnmnanbHbIX ypaBHEHUH BTOPOTO 4 YK-1
nopsiaka/Ilp./
OIIK-1
5.6 Cp. 20 YK-1
OIIK-1
Pasnen 6. @yHKIUSI MHOTHX IIepeMeHHbIX
6.1 [MonsiTve GpyHKIMHM HECKOJIBKUX TIepeMeHHbIX. O0nacTh 4 YK-1
ompenencHus. YacTHple Mpou3BoAHbIC QyHKINH 2-X
nepeMeHHbIX. [Ipon3BoiHbIE BHICHINX MOPSAIKOB. OIIK-1
Hubdepennmnan dpynkuun. /Jlex/
6.2 OO6nacTh onpeaeneHus 1 YaCTHBIE POU3BOIHbBIE PYHKIINH 2-X 2 YK-1
nepemeHHbIX /I1p./
OIIK-1
6.3 [punoxenne muddepenunana GyHKINUN 115 TPHOTKEHHBIX 2 YK-1
BBIUHCIICHUH. DKCTpeMyM (QYHKINH 2-TIepeMeHHBIX. [ paaneHT
¢byHKIMK 2-X IepeMeHHbIX. /JIex/ OIIK-1
6.4 OkcTpeMyM GYHKIMHU 2-X TIEPEMEHHBIX, HAX0XKICHUE 2 VK-1
HanOOJIBIIEro HauMEHbBIIETO 3HaYeHU PYHKIUH B 331aHHOM
obmacru /Ip/ OIIK-1
6.5 PacuetHo-rpaduueckas padota 1o reme «DyHKIMS MHOTHX 24 YK-1
niepeMeHHbIX» /Cp/
OIIK-1
Pa3gen 7. KpaTHble mHTErpaasl
7.1 JIBoliHO# MHTErpa, ero cBoiicta. Briunciaenue aABoitHOTO 2 VK-1
uHTerpana. ['eomerpuyeckas miroctpanus. [Ipunoxenue
HHTErpalia K pelieHusM 3a1ad. Vismenenne mopsiaka OIIK-1
MHTErPUPOBAaHMUS B JBOMHOM MHTErpaie. /Jlex/
7.2 Brruncnenue miomaneid 1 00beMOB ¢ HOMOIIBIO 2-X 2 VK-1
unTerpaiuos /IIp/
OIIK-1
7.3 Tpotinoit uaterpan. [Ipumenenne TpoitHoro nnterpana /C.p./ 2 YK-1

OIIK-1




7.5 KpuBonuaeitnsiit uaTerpan. CBOHCTBa KPUBOJIHMHEHHOTO 2 YK-1
unterpana. /Jlex/
OIIK-1
7.6 Beruncnenne kpuBoIMHENHOTO HHTErpana. Penienue 3anad Ha 2 YK-1
MIPUJIOKECHNE KPUBOJIMHEHOTO nHTerpaina /I1p./
OIIK-1
7.7 [IpuioxxeHre HHTETpaIOB K PELEHUIO 3a1a4 Pa3IMuHON 2 VK-1
HanpasienHoct. /C.p../
OIIK-1
7.8 PacuetHo-rpaduueckas padora no teme «KparHele 12 VK-1
unTerpais /Cp/
P P OIK-1
Pa3gen 8. DieMeHTBI TeOpHH MOJIA
8.1 [NosepxHocTHBIH HHTErpai. opmyia OcTporpagcKoro 4 YK-1
laycca. DnemMenThI BekTopHOTO Mo /C.p./
OIIK-1
8.3 BrmonHeHne pacueTHo- rpadudeckoi padotsl /Cp/ 4 YK-1
OIIK-1
Paznen 9. Paant
9.1 Yucnoseie psiapl. OcHOBHBIE cBoiicTBa. Cymma psiaa. /Jlex/ 2 YK-1
OIIK-1
9.2 Haxosxxnenue o61ero wieHa psaa. OnpeneneHnue CyMMBI psijia. 2 YK-1
Mp./
OIIK-1
9.3 [Ipu3HaKK CXOAUMOCTH YUCIIOBBIX PSIOB 2 YK-1
3HAKOMOJIOXUTENbHBIX. [Tpr3nak Jleiioruma /JIek/
OIIK-1
9.4 Pemenne mpumepoB Ha cxoaumocTs psnoB(IIpu3Haku 2 YK-1
cpaBuenus, Jlanambepa, Komm) [pusnak Jleitouura /I1p./
OIIK-1
9.5 CX0IMMOCTb 3HAKOTIOJIOKHUTENBHBIX psiioB /Cp/ 10 YK-1
OIIK-1
9.6 OyHKUMOHaANbHbIE psaabl. CreneHHble psiabl. Psaa Teiiopa u 2 YK-1
Maxopena. /Jlex/
OIIK-1
9.7 Haxoxnenne paamyca CXOAUMOCTH CTEIICHHBIX psaoB. /I1p./ 2 VK-1
OIIK-1
9.8 Pasznoxxenue B psin GyHkuuu. [punoxeHue psaaoB K 2 YK-1
BBIYHCIICHUIO OTIPEEICHHBIX HHTETPAJIOB, TPUOIMKEHHBIX
BBIYHCIICHUH, pelreHust AudPpepeHnnaIbHbIX YPaBHCHUI C OIIK-1
MTOMOTIEIO psioB /JIex/
9.10 [punoxenune psnos /Tlp/ 2 YK-1
OIIK-1
9.11 Tpuronomerpuueckue pssl. Psst dypoe /Jlex/ 2 YK-1
OIIK-1
9.12 Paznoxenne ¢pynkuu B psag @ypoe. /Tp./ 2 YK-1
OIIK-1
9.13 Pacuerno-rpaduueckas padora no nannoi reme /Cp/ 12 YK-1
OIIK-1

Pa3gen 10. Teopus BeposiTHOCTEH M MaTeMaTHYeCKast
CTATHCTHKA




10.1 Ciy4aiiHbpIe BEIMIUHBI U CITydaifHbIe COOBITHS. OCHOBHBIC VK-1
TEOPEMBI TEOPUH BEpOSITHOCTEH /Jlex/
OIIK-1
10.2 DrneMeHTH KOMOMHaTOpUKH. Haxoxxaenue BeposTHOCTEH VK-1
COBMECTHBIX U HECOBMECTHBIX; 3aBHCUMBIX U HE3aBUCHMBIX
coOsrtuit. /TIp./ OIIK-1
10.3 Teopewmsr: baiieca, bepnysy, Jlannaca. /Jlek./ YK-1
OIIK-1
10.4 OCHOBHBIE TIOHATHSA MaTeMaTHIeCKON cTaTUCTUKH. /C..p./ YK-1
OIIK-1
10.5 Brrancienne HageKHOCTH CHCTEMBI;, BEIOOPOYHBIX VK-1
XapakTepuCTHK cucteMsl. /C.p./
OIIK-1
10.6 PacuerHo-rpaduueckas padbora no ganuoi teme /C.p/ 10,85 YK-1
OIIK-1
10.7 DK3aMeH 0,25 YK-1
OIIK-1
CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (3aounas ¢popma)
Kon HaumeHnoBanue pa3aesioB 1 TeM /BUA 3aHATHA/ Kype | Yaco HNupuxarop
3aHAT B bl
us JOCTHKEHUS
Paznen 1. OcHoBHBIE 3TaNbl CTAHOBJIEHUSI MATEMATHKH U
ee CTPYKTYp
1.1 OCHOBHBIC MaTEMaTUYECKUE OHATHSL. 1 12 OIIK-1 YK-1
OCHOBHBIE BH/IBI U UE€PThl MATEMATHUYECKOTO MBIIIUICHHS.
MHoecTBa u Jorudeckue onepanuu Haj aumu./C.p/
Pa3gen 2. DjeMeHTHI JIUHEHOI anredpbl u
aHAJMTHYeCcKOoii reoMeTpun
2.1 Martpunel. Onpenenutenu. CUCTEMBbI THHEHHBIX 1 2 OIIK-1 YK-1
ypaBHeHwMiA./JIex/
2.2 Martpunbl. Onpenenutenu. CUCTEMBI THHEWHBIX YpaBHEHUH. 1 2 OIIK-1 YK-1
Mp/
2.3 Mertop xoopauHat. BekTopsl. JInHeliHble oniepaliy Hajl 1 20 OIIK-1 YK-1
BeKTopamu. Hampagisironirie KOCHHYCHI H JJTHHA BEKTOpA.
CkanspHOe IpOoH3BeIeHIE BEKTOPOB U €ro cBoicTBa. [mHa
BEKTOpA M yToJl MeXAy JBYMs BEKTOpaMH B KOOPAWHATHOM
¢dopme. YcioBrue OpTOrOHAILHOCTH JIByX BEKTOPOB.
MexaHu4ecKHi CMBICI CKallsipHOTO npousBeaeHus. /Cp./
2.6 JInnug Ha maOCKOCTH. YpaBHEHHUE MPSIMOI Ha MIIOCKOCTH. 1 20 OIIK-1 YK-1
JIuruu BToporo nopsiaka /C.p/
2.7 ITnockocts. [Ipsmas B mpoctpanctse /C.p/ 1 16 OIIK-1 YK-1
Pa3gen 3. MatemaTn4eckuii aHam3
3.1 @ynxnus. [penen nepemennol, nmpeaen GpyHkun. TeopeMsl 1 2 OIIK-1 YK-1
o npenenax. [lepBblif 1 BTOpOM 3aMeyaTebHbIN Mpe/eibl
/JTex/




32

Beruncnenue npenenos /I1p/

OIIK-1 VK-1

33

[lepBrrit 1 BTOpOI! 3amMeuaTenbHbIe mpeneis: /C.p/

20

OIIK-1 VK-1

34

IpousBonnas pyukiu. Tabnuia MpoN3BOTHBIX.
I'eomeTprueckuii 1 MEXaHUYECKUNA CMBICI
npou3BoHON/JIek/

OIIK-1 YVK-1

35

Brrancnenue mpou3BoaHBIX npoctedmux (yHkmwi /Tlp/

OIIK-1 VK-1

3.6

[IpousBonHble BEICIINX NOPSAKOB. [Ipon3BoaHas CI0KHON
¢byuknuu. [IponsBoaHas QyHKIUI, 3aJaHHBIX HESBHO,
napamerpudecku. Jlorapupmuueckoe mudhepeHImpoBaHIE
/C.p./

25

OIIK-1 VK-1

3.7

Brrancnenue nmpousBoausix /C.p/

10

OIIK-1 VK-1

3.8

Touku s3kcTpeMyMa QyHKIHH. MHTepBaabl MOHOTOHHOCTH.
Touku nepernda ¥ MHTEPBAIBI BBIMYKIOCTH BOTHYTOCTH.
/Jlex/

OIIK-1 VK-1

3.9

[punoxeHne MPOU3BOAHON IS PEIICHUS TCOMETPUICCKUX,
MexaHndeckux 3aaad. @opmynsl Teitnnopa u Maknopena.
/C.p/

20

OIIK-1 VK-1

3.10

HUccnenosanue Gpynkunu Metoaamu audGepeHnaabHoro
ncuucnenns. /IIp/

OIIK-1 VK-1

3.11

HaxoxneHne HauMeHbLIero, HauOOJIbIIEro 3HAYCHUSI
¢ynkimn. CocTaBieHHEe YpaBHEHUS KacaTelbHON K rpauKy
¢yukimu. [IpubnmwkenHoe BeuuciaeHue. Pemenue
reoMeTpuueckux u puznueckux 3anay. /C.p/

22,85

OIIK-1 VK-1

3auer

0,15

Kontpons

1,85

Paspnen 4. UnTerpupoBanue

4.1

[epBooOpasnas. Heonpenenenusrit maTerpain. Tabmuma u
CBOHCTBa HeolpeeIeHHOro nurerpana. /Jlex/

OIIK-1 VK-1

4.2

Heonpenenennsliit unrerpan. [Ipocreiiiiee nHTErprpoBaHue
Mp/

OIIK-1 VK-1

4.4

OmpeneneHHbIi HHTErpall. 3a1a4y, IPUBOISIINE K HOHITHIO
OIIpEJIETICHHOT0 HTErpaja. BeraucieHue onpeeeHHoro
uaTerpana. ®opmyna Herorona-Jleiitoanma. Metoast
MHTETPUPOBAHMUS B ONIpeeJIeHHOM HHTerpane. /JIex/

OIIK-1 VK-1

4.5

Berunciienue onpeeseHHoro HHTerpana. Berancienue
wiomaau, oobema. /I1p/

OIIK-1 YK-1

Paznen 5. Iuddepenunanbubie ypaBHeHUst

5.1

HuddepennnanpHpie ypaBHEHUS IIEPBOIO M BTOPOTO
nopsiaka./Jlek./

OIIK-1 VK-1

52

Pemenne nuddepennmuansHeIX ypasHeHUH./I1p./

OIIK-1 YK-1

53

HuddepeHnnansHbie ypaBHEHUS TIEPBOTO
nopsaka(IpocTeiinme, ¢ pa3aeNsIIOImUMUCS IEPEMEHHBIMH )

Pemenne npocreiimux nuddepeHnnanbHpIX ypaBHEHUH
CP

34

OIIK-1 YK-1

54

JuddepeHnnansapie ypaBHEHUS BTOPOTO MOPSIIKA
,omHopoausie. Heonnopoansie nuddepeHnmanbbie
ypaBHeHHsI BToporo nopsinka /C.p/

38

OIIK-1 YK-1




Paznen 6. @yHKIMSI MHOTHX IepeMeHHbBIX

6.1

[MonsiTre GpyHKIMKM HECKOJIBKUX NepeMeHHbIX. O0nacTh
onpeneneHus. YacTHbIE TPON3BOAHBIC (GYHKINH 2-X
nepeMeHHbIX. [Ipor3BoIHBIE BBICIIMX MOPSIKOB.
Huddepennnan pynkuun. /C.p/

OIIK-1 VK-1

Paspnen 7. KpaTHble HHTerpassbl

7.1

JIBOIHOM MHTErpas, €ro cBOMCTBA. Brluucienue ABOMHOTO
uHTerpana. ['eomerpudeckas witocTpaus. [Ipunoxerne
HHTErpaa K peeHusM 3a1ad. M3MeHeHne nopsiaka
WHTErPUPOBaHMUs B JBOHHOM uHTerpaie. /C.p/

OIIK-1 YK-1

Pa3gen 8. DieMeHTBI TeOpHH MOJIA

8.1

[NosepxuocTHBIH HHTErpai. opmyia OcTporpagcKoro
laycca. DmemenTsI BekTopHOTO M08 /C.p/

OIIK-1 YK-1

Paszgen 9. Psaabl

9.1

Uucnossie psiabl. OcHOBHBIE cBoiicTBa. CyMMa psizia.
OyHKIoHaNBHBIE paabl. CteneHHble psasl. Pag Teitnopa u
Magkjonena. [Ipunoxenvie panoB /JIex./

OIIK-1 VK-1

9.2

[Tpu3HaKy CXOJMMOCTH YHCIIOBBIX PSJ/IOB
3HAKOIIOJIOKUTENBHEIX. [Ipu3Hak JleiOnHuIia /.p/

OIIK-1 VK-1

9.6

Tpuronomerpuaeckue psagsl. Psasr @ypee /C.p/

OIIK-1 VK-1

Paznen 10. Teopus BeposiTHOCTe M MaTeMaTHYecKast
cratuctuka/C.p/

2 49,75

OIIK-1 VK-1

Koncynpranus

Dk3aMeH

0,25

Kontpomns

6,75

Peanmzanus

MpOrpaMMbl  MPEIINOJIAaraéT  MCHOJb30BaHUE  TPATULIHMOHHOM,

UHTEPAaKTUBHON (opM 00yueHUs Ha JIEKIIMOHHBIX U MPAKTUYECKUX 3AHATUAX.

5. ®OHJI ONEHOYHBIX CPEJICTB

IIpnaoxenne Nel

6. YYHEBHO-METOJUYECKOE N UTHOPOPMAIIMOHHOE OBECIIEYEHHUE

JUCHUTLINHBI

6.1. Pekomenayemas iureparypa

aKTUBHON WU

ABTOpBHI, 3arnaBue N3narenscTio, Konuuectso
COCTaBUTEIH TOJI
6.1.1. OcHoBHas JUTEpaTypa
JI.1.1 Bamnun, K.B. Briciras MaTematrka: yaeOHHUK M.: ®JIMHTA, 9BC

bamneikos, A.B.
Pykocyes B.H.

Pexxum noctymna:
https://rucont.ru/efd/246479

2016



https://rucont.ru/efd/246479

JI.1.2 | Hertsapesa, O.M. | Bricmias maremaTuka. MaTtepuans! s Kazans: KHUTY, [ 9bC
Xy3uaxMeTOoRa, MTOATOTOBKU OaKajaaBpoOB U crieruaiucToB. | 2016
A.P. B 3 4. Y. 1: yueb. mocobue.
Xy3uaxMeToBa
P.H. Pexxum nocryna:
JI.1.3 | B. C. .Illunayes Briciras matemaruka. [omasrit kypc B2 1. | M.: 9bC
Tom 1 : yueOHUK A7 aKaJeMUIECKOTO WznatenscTBO
Oakanaspuata / B. C. lllunadues ; mox pen. | FOpaiit, 2018. —
A. H. Tuxonosa. — 4-¢ uzn., uctp. u gon. | 288 c. — (Cepus
: bakanasp.
https://www.biblio- AKaIeMHYeCKi
online.ru/book/5C6A1B33-37B5-4703- kypc). — ISBN
B24D-EA7819D4F348 978-5-534-
JI.1.4 | B. C. Illunaues Briciras matemaruka. [lomasrit kypc B2 . | M.: 9bC
Tom 2 : yueOHUK A7 aKaJeMHUIECKOTo WznatenscTBO
OakamaBpuara / B. C. lllumages ; mox pen. | FOpaiit, 2018. —
A. H. TuxonoBa. — 4-¢ u3f., uctp. u gon. | 341 c. — (Cepus
: bakanagp.
https://www.biblio- AKaIeMHYeCKHi
online.ru/book/BD66DC6D-9A8C-4FFC- kypc). — ISBN
9372-18DBC8D653EF 978-5-534-
6.1.2. lonoiHuTEAbLHAS JTUTEPATYpPa
ABTOpBHI, 3arnaBue N3narensctso, KomuuectBo
COCTaBHUTEIH roj
JI.2.1 | ankua A.C., 3ajauu ¢ peueHUsIMHU 0 BBICIIIEH Mznarenscko- 9BC
MaTeMaTHKe, TEOPUHU BEPOSTHOCTEH, TOproBas
[MankwH B. A. MaTEeMaTUYeCKON CTaTUCTHKE, KOpIopaLus
MaTeMaTHYeCKOMY IPOrpaMMHUPOBAHUIO: «JlammKos 1
yaeOHOe noco@Ie. Pexum mocryma: K% 2017 .
http://www .knigafund.ru/books/198926
JI1.2.2 | boromonoB H. B. | Maremaruka M.: KOpaiit 2016 | 30
JI.2.3 | Hunayes B.C. Bricmias MmaTemaTuka M.: Bricuias 33
mkoia, 2007
JI.2.4 | Iluckynos H.C. Jduddepennnanpable © UHTETPaTIbHbIC M.: NHrerpain- 50
HCYUCIICHUS IIpecc, 2002
JI.2.5 | Munopckwuii B.I1. | CoopHuk 3a1a4 1o BbICIIEH MaTeMaTHKe M.: ®uzmaraur, | 353
2003
6.1.3. MeToanueckue pa3padoTku
ABTODBIL, 3ariaBue W3znarenscTBo, KomnuectBo
COCTaBUTENIN roJ
JI.3.1 | Peoxuk B.H. MeTtoauueckre yka3aHus K pacueTHO- BpsHck: 2
rpaduyeckum paboTam 10 BBICIIEH N3narenscTBO
MaTeMaTHUKe. Bpsuckoro I'AY,
2N1A ©
JI.3.2 | Peoxuk B.H. Onpeiene bl HHTErpall v €ro bpsuck, U3a-Bo 100
NIPUJIOKEHUS K TEOMETPUYECKUM U Bpsuckoit BI'AY,
Ilarkosa E.A. (bU3NUECKUM 3a7auam. 2017



https://www.rucont.ru/efd/595614
http://www.knigafund.ru/authors/46272
http://www.knigafund.ru/authors/46273
http://www.knigafund.ru/books/198926

JI.3.3 Proxuk B.H. Bricmag matematuka. Yacts 1 bpsuack, U3a-Bo 200
bpstackoit BI'AY,
2017

J1.34 Peoxuk B.H. Bricnrag matemaruka. Hacts 11 bpsuck, U3n-8o 200
Bbpsinckoit BI'AY,
2017

6.2. Ilepeuenn npogecCHOHATBHBIX 023 TAHHBIX U HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM
Komnerorepnast undopmannonHo-mpasoas cucreMa «KoncynprantlInrocy
[IpodeccuonanpHas cnpaBounas cucrema «Texakcnepr»

OdunmanbHbIi HHTEpHET-TIOPTaAN 0a3bl JAaHHBIX NMPaBOBOM HH(GOpMaIuu http://pravo.gov.ru/
[Topran ®enepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTEeNbHBIX CTAHAAPTOB BHICIIIET0 00pa30oBaHUs
http://fgosvo.ru/

[opran"NnpopmanronHo-koMmmyHuKannoHHbie Texnonoruu B o6pazosanuu"http://www.ict.edu.ru/
Web of Science Core Collection monuremarudeckas pedeparuBHo-OnbIMOrpaduueckas u
HaykoMmeTpuueckas (Onbiamomerpudeckas) 6a3a nanusix http://www.webofscience.com
[TonmnoTexkcToBbIN apxuB «HarmonansHselil DnekTpoHHo-MHpopMmamonnsii Koncopunym»
(HOUKOH) https://neicon.ru/

basel nannbix u3narenscrBa Springer https://link.springer.com/

6.3. [lepeyeHb MPpOrpaMMHOro odecredeHust

Omnepanmonnas cucrema Microsoft Windows XP Professional Russian
Oneparmonnas cucremMa Microsoft Windows 7 Professional Russian
Omnepanmonnas cuctema Microsoft Windows 10 Professional Russian
Oducnoe nporpammuoe obecnieuenue Microsoft Office 2010 Standart
Oducnoe nporpammuoe obecrieuenue Microsoft Office 2013 Standart
Oducnoe nporpammuoe obecnieuenue Microsoft Office 2016 Standart
Od¢ucnoe nporpammuoe odecrneuenue OpenOffice

Oducnoe nporpammuoe obecneuenue LibreOffice

[Tporpamma st pacniosnaBanus Tekcta ABBY'Y Fine Reader 11
[Tporpamma ans mpocmotpa PDF Foxit Reader

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOOYJIA)

Yuebnas ayoumopusa ona nposedenus yueOnvix 3anamuii 1ekyuonnoco muna — 301 rexyuonnas ayoumopusi.
Ocnognoe 000pyooeanue u mexunuuecKue cpeocmea 00y4enus:

Cneyuanuzuposannas mebenv na 100 nocadounvix mecm, 00cKka HacmeHHas, kageopa, padbovee mecmo
npenooasamers.

Xapaxmepucmuka ayoumopuu.: 8u0eonpoexyuotHoe 06opyoosarie 0isl Npe3eHmayuil, cpeocmaea
38YKOBOCNPOU3BEOCHUS, 8bIXO0 8 IOKANbHYIO cemb U Mnmepuem, Kkomnviomep.

Jluyen3uonnoe npozpammuoe obecneuenue:
1. OC WindowsXP, 7, 10 ([{ocosop 06-0512 om 14.05.2012). Cpoxk Oeticmsus tuyeH3uu — 6eccpouHo.

2. O¢hucnwiii nakem MS Officestd 2010 ([locosop 14-0512 om 25.05.2012). Cpoxk Oeticmaust iuyen3uu —
beccpouno.

C80600H0  pacnpocmpansiemoe HpocSpamMmHoe obecneuenue: Web-6payzep — InternetExplorer,
GoogleChrome, Yandex 6payzep . Cpox deticmeusi auyeH3uu — 0eccpouHo.



https://link.springer.com/

Yuebnas ayoumopus 011 nposedenus yuebnvix 3anuamuil cemunapckoeo muna — 326 Jlabopamopus
AEKMPULecmaa u MacHemu3ma

OcHognoe 060py008anue U mexnuueckKue cpedcmea o6yqenuﬂ:

Cneyuanuzuposannas mebenv na 40 nocadounvix mecm, 00CKa HACMEHHAs, Kageopa, pabouee mecmo
npenooasameisl.

Xapaxmepucmuxa ayoumopuu: Ilepenocroe npoexyuonnoe 06opyoosanue: HOymoyx, npoekmop, 3xpau, bnox
numanus Mapc(luwm.), euepomemp ncuxpomemp BUT-2 (15...40) (1wm.), ocyunroepagh CO 5010 B(6 wm.),
menesuzop JVC AV-21 LT3(1 wm.), rabopamopHnuiii cmeno gusuxa (3nexkmpomacnemusm)(2 wm.), gecol TBE-
2,1-0,01(2 wm.) secvl snexmponnvie Ohaus JW 2000 (2 wm.), éonommemp B7-16 (2 wm.), 610Kk numanus
Aeam(2 wm.), bapomemp-anepoud (lwm.), éonommemp MI1106 (1 wm.), macasun conpomusrenuti MCP-63
(2 wm.), peoxopo (2 wm.), sxpan(lwm.), ycmanoska 014 epadyuposKu mepmonapsl (2 wim.), yCmaHo8Ka 0ns
onpeoenenusi BAX ouooda (2 wm.), ycmanoska «Tepmoconpomusnenue», oocka yuenuuveckas (lwm.),
bamapes konOeHcamopos (2 wm.), goabmmemp (I-515) (2wm.), mynomumemp (M-890F), wnabop
conpomuenenuil (50wm.)

Yuebnas ayoumopus o0nsa nposedenus yueOuvix 3anamuii cemunapcxoz2o muna — 327 Jlabopamopus onmuxu u

amomHoU u3uxu
OcnoeHnoe 0bopyooeanue u mexHuueckue cpeocmea 00yuenus:

Cneyuanuzuposannas mebenv Ha 32 n0cadouusblix Mecmd, 00CKa HacmeHHas, kageopa, pabouee mecmo
npenooasames.

Xapaxmepucmuxa ayoumopuu: Ilepenocroe npoexyuonnoe 0b6opyodosanue. HOYmoOyK, npoekmop, skpa, 11
KOMNBIOMEPOB € BbIXOOOM 8 IOKATbHYIO cemb U MHmepHem, 00Cmynom K CRpagoyHo-npagosoll cucmeme
Koncynomanm, anexmpounbim yueOHO-Memoouseckum Mamepuailam, K 31eKmpoHHOU UH(OPMAYUOHHO-
obpazosamenvrou cpede, I uepomemp ncuxp. BUT-1 (0...25)(1wm.), muriuamnepmemp J{-50146,
domoocsemumens @OC-67(2 wm.), Pecppaxmomemp UPD-464 (2 wm.), usmepumenv H/L]-1, sxpan(lum.),
oanvHomep aazepuwiil, Fluke 411D(1wm.), eecol anekmponnvie Ohaus JW 2000(6 wm.), uzmepumens
memnepamypsl, hupomemp UT 302C32+650°C\Uni Trend(1 wm.), usmepumens ckopocmu u memMnepanmypul
6030yWHO20 homoka, mepmoarnemomemp, muxkpockon JJ-OPTICS DigitalLab-2 USB\JJ-Conect (1 wm.),
muxpockon monokyaspusiil C-2 BAP 4(2 wm.), yughposoii mnocoxananvhulil camonucey S-Recorder L (1
wm.), enazomep B3JIK-1(lwm.), ocyurnoepag CI1-99 (1 wm.), sxpan (1 wm.), ycmanoska 0ns uzyuerus
noaapuzayuu ceema(2 uim.), yCmaunoexa 0 onpeoeieHus OJUHbL 80JIHbL KBAHM06020 2enepamopa( 2 wim.).

Juyenszuonnoe npozpammuoe ovecneuenue: OC WindowsXP (noonucka Microsoftlmagine Premium om
12.12.2016). Cpoxk Oeticmsus 1uyen3un — 6eccpouHo.

Cs0000H0 pacnpocmpansemoe npozpammuoe obecneuenue:

LibreOffice— Cesoboono pacnpocmpansiemoe I10.

FoxitReader Bepcus: 9.1.0.5096 — Ceoboono pacnpocmpansemoe 110.

Peazip — Ceob00no pacnpocmpansiemoe 110.

Jluyen3uonnoe npozpammuoe obecneuenue omeuecn8eHHoz0 nPoU3eo0Cmea:
Koncmpyxmop mecmos ([{ozosop 697994-M26 om 01.12.2009)

Bupmyanvnas nabopamopus no guzuxe
Tlomewenue 0 camocmosmenvHol pabomul (WUMATbHBIU 341 HAYYHOU OUOIUOMEKU)

OcnoeHnoe 06opyooeanue u mexHuueckue cpeocmea 00yuenus:



Cneyuanusuposannas mebens na 100 nocadounvix mecm, 00CKka HACMeHHas1, Kageopa, padbodee mecmo
npenooasameis

Xapaxmepucmuka ayoumopuu: 15 KomMnviomepos ¢ 6bix000M 6 JOKANbHYIO cemb u Hnmeprem, 51eKmpoHHbIM
VUEOHO-MEMOOUUeCKUM MAMEPUANaM, OUOTUOMEYHOMY INEeKMPOHHOMY Kamanozy, DBC, Kk 21eKmpoHHO1l
UHGOPMAYUOHHO-00paA308amenbHOU cpede.

ﬂuuemuonuoe npozpammnoe obecneuenue:

OC Windows 10 (noonucka MicrosoftlmaginePremium om 12.12.2016). Cpox Oeticmaus auyen3uu —
beccpouno.

LibreOffice — Ceoboono pacnpocmpansemoe I10.

MicrosoftWindowsDefender (Konmpaxm Ne0327100004513000065 45788 om 28.01.2014). Cpok Oeticmeus
JUYeH3Uuu — beccpouHo.

Juuenzuonnoe npozpammnoe obecneuenue omeuecmeeHH020 NPOU3BOOCEA:
KOMIIAC-3D (Cybruyensuonnsiii 0ocoeop NeMI]-19-00205 om 07.05.2019)

1C:IIpeonpusimue 8 (Jluyensuonnwiti docosop 2205 om 17.06.2015)
Yuebuvie ayoumopuu 011 npogedeHus: 2pynnoguix U UHOUBUOYAIbHBIX KOHCYTbMAYUL, MeKyue2o KOHMpOoisa u

npomexcymounou ammecmayuu: 3-310
Ocnoenoe 06opyoosanue u mexuuueckue cpeocmea 00yuenus:
Cneyuanusuposannas mebenb, 00cKka HACMenHas, Kkageopa, paboiee mMecmo npenooasame’s.

Xapaxmepucmuka ayoumopuu. KOMIbIOMepHblll KIacc Ha 8 pabouux mMecm ¢ 8biX000M 6 TOKATbHYIO cemb U
Hnmepnem, Kk 21eKMpOHHBIM Yy4eOHO-MEeMOOUYeCKUM MAmepuanam u 3J1eKmpoHHOU UHGOPMAYUOHHO-
obpazosamenbHOU cpede.

jIMl(EHfi'MOHHOE npozpammuoe obecneuenue:

OC Windows 10 (Koumpaxm Ne0327100004513000065 45788 om 28.01.2014). Cpok Oeticmeus iuyer3uu —
beccpouno.

Ogucnuwiti nakem MSOfficestd 2016 (Hozosop Tr000128244 om 12.12.2016 ¢ AO CogpmJlauin Tpeiio) Cpox
Oelicmaus IuyeH3uu — OecCpoyHo.

AutoCAD 2010 (Ceputinwiti Ne 351-79545770) Cpoxk Oeticmsus nuyensuu — 6eccpouHo.
MATLAB R2009a (Jluyensus 603081). Cpox Oeticmsus auyenzuu — beccpouHo.
Microsoft Visual Studio 2010 (Konmpaxm 142 om 16.11.2015). Cpoxk deticmgus nuyeH3uu — 6eccpoyHo.

MicrosoftWindowsDefender (Konmpaxm Ne0327100004513000065 45788 om 28.01.2014). Cpoxk Oeticmsus
JAUYeH3uu — beccpouHo.

.]IME(EHS'MOHHOE npozpammuoe obecneuenue omeuecmeeHHO20 npouwo@cmsa:

KOMIIAC-3D (Cybauyensuonnwiii docosop NeML]-19-00205 om 07.05.2019)

8. OBECIHHEYEHUE OBPA3OBATEJBHOI'O ITPOLECCA JJIs1 JINL]



C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 3/10POBbsSI U UHBAJIMAOB

oIS CJICTIBIX M CIIa0OBHISIINX:

- JTeKIH 0OPMIISIOTCS B BUJIE 3JIEKTPOHHOIO JOKYMEHTA, JOCTYITHOT'O € OMOILBIO
KOMITHIOTEPA CO CHEIHMATH3UPOBAHHBIM ITPOrPAaMMHBIM 00eCTIeUeHHEM;

- IUCbMEHHBIC 3a/1aHUs BBIIOJIHAIOTCS HA KOMIIBIOTEPE CO CHELMAIN3UPOBAaHHBIM
POTPaMMHBIM 00ECTIEYCHHEM, HIIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecnieunBaeTCs MHAUBUYaIbHOE paBHOMEpPHOE ocBelleHne He MeHee 300 Jrokc;

- JUIs BBIIIOJIHEHUS 3a/laHusl IPH HEOOXOAUMOCTH NPEIOCTABISAETCS YBEINUNBAIOLIEe
YCTPOMCTBO; BO3MOXKHO TaKXK€E UCII0JIb30BAaHUE COOCTBEHHBIX YBEJIUUYMBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 33JaHUsI OPOPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;

- 9K3aMEH M 3a4€T MPOBOJATCS B YCTHOM (popMe MM BBIOTHSIOTCS B MUCHbMEHHOM (hopMme Ha
KOMIIBIOTEPE.

17151 TITYXUX U CJIa0OCIIbIIAIINX

- JIeKIUH 0(OPMIISIOTCS B BUJIE 3JIEKTPOHHOIO JOKYMEHTA, MO0 Mpe10CTaBiseTcs
3BYKOYCHJIMBAIOLIAs anmaparypa UHAUBUAIYAJIBHOIO IT0JIb30BAHHS;

- IMCbMEHHBIE 33JJaHMsI BBINOJIHAIOTCS HA KOMIIBIOTEpPE B MMCbMEHHOM (hopme;

- 9K3aMeH M 3a4€T MPOBOIATCS B MMCHMEHHON (DOpMe Ha KOMITBIOTEPE; BO3ZMOYKHO
npoBesieHue B (hopMe TeCTUPOBAHHUS.

® IS JINL C HAPYLIEHUSIMH OITIOPHO-JBHUIaTEIbHOIO almapara:

- JeK1uu 0OPMIIAIOTCS B BUJIE MIEKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C TOMOIIbIO
KOMIIBKOTEPA CO CIICHHUAIIM3UPOBAHHBIM IMTPOrPpaAMMHbBIM 06ecnequHeM;

- MNUCBMCHHBIC 3aJaHUs BBIINOJHAKTCA Ha KOMIIBHOTEPE CO CICHHUAJIM3UPOBAHHBIM IIPOrpaMMHbBIM
o0eCIIeUeHUEM;

- 9K3aMeH M 3a4€T NPOBOJATCS B YCTHOM (popMe HiIH BBINIOIHAIOTCS B MMCbMEHHON (hopMe Ha
KOMIIBIOTEPE.

ITpu He0O6XOAMMOCTH ITPEAYCMATPUBAETCS YBEINUYEHHE BPEMEHH [yl IIOATOTOBKUOTBETA.
ITpouenypa npoBeneHHs NPOMEXYTOYHOM aTTeCTALMK /11 00yUaIOIUXCsl yCTaHABIMBACTCA C YUETOM HX
UHJIUBUIYaJIbHBIX NICUXO()U3NUYECKUX OCOOEHHOCTEH.

ITpoMexyTouHas aTTeCTalMsA MOXKET IPOBOANTHCS B HECKOJIBKO 3TAloB.

[Tpu npoBeneHUU NMpOLEAYPhl OLIEHUBAHUS PE3yIbTaTOB OOYyUCHHUS MPESYCMAaTPUBAETCS UCIIOJIB30BAHHUE
TCXHUYCCKUX CPCACTB, HCO6XOI[I/IMBIX B CBsA3U C UHAUBUAYaJIbHBIMU

0COOEHHOCTSIMU 00YJaIOIUXCs. DT CPEACTBA MOTYT OBITh IIPEIOCTABIEHBl YHUBEPCUTETOM,
WJIN MOT'YT UCIIOJIb30BaThCSI COOCTBEHHBIE TEXHUUECKUE CPEICTBA.

ITpoBenenue mporeyps! OLEHUBAHUS PE3YIbTATOB 00YUEHHS JOMYCKAETCs C

HUCITIOJIB30BAHUEM AUCTAHIIMOHHBIX O6p330BaTeJIBHBIX TEXHOJIOTHH.



®OH/I OHEHOYHBIX CPEJICTB

110 TUCIUIUINHE

Matematnka
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Conepxanue

[TacriopT POHMIA OIICHOUHBIX CPEIICTB tuveenreenneeenneenneeaneeenneenneeenneenneeaneeanneens
[lepedyens hopMUpPyEeMbIX KOMIIETCHIIMNA U 3TAbl UX GOPMHUPOBAHUT ~ .eveenennennnn.n.
Komnerennuu, 3akpeminénnbie 3a aucuumianaon OOIT BO.....................
[Ipouecc hopMupoBaHrs KOMIIETESHINH B TUCIUIUINHE « MaTematukay. .. ...

CTpyKTypa KOMIIETCHIIUHN 110 JTUCUHUIUIMHE « MaTeMaThKa»...........cveennn...
[Toka3zarenu, KpUTEpUH OLEHKU KOMIIETEHIIUN U TUIIOBBIE KOHTPOJIbHBIC 3aaHUSI. .
O1ieHOYHBIE CpeICTBA 1JIsl TPOBEACHUS MPOMEXKYTOYHON aTTECTALIMU JUCUUTUIUHBI.
OneHoYHbIE CPEACTBA JIs MPOBEACHUS TEKYIIETO KOHTPOJISA 3HAHUH 1O JTUCHUTLIIUHE



1. MACHHOPT ®OHJIA OIIEHOYHbIX CPEJACTB

HanpaBneHI/Ie IIOATOTOBKH.

35.03.06-04 ArpounxeHepus

[poduns: Texunyeckuit cepruc B AIIK

Huctummaa: MATEMATHUKA
dopma NPOMEKYTOUHOU aTTECTALMU: 3a4eT 1, IK3aMeH 2

2. [IEPEYEHh ®OPMUPYEMbIX KOMIIETEHIIMI 1 TAIIBI UX ®OPMUPOBAHIA

2.1. Komnerenuuu, 3akpemnénnele 3a qucuuminHoi OOIT BO.
Wzyuenne muctumumbabl « MATEMATHUKA » HampaBieHo Ha (OPMHUPOBAHHH —CIIEAYIONIUX
KOMIIETECHIINN:
YHHBepcaJIbHLIe KOMIIETCHIIMHU
YK-1. Cnocober ocywecmenams HOUCK, KpumudecKuil amaiu3 u cuHmes uxgopmayuu, npuUMeHsms

CUCMEMHBLI NOOX00 0I5 PpeULeruUs nocnaesjleHHblx 3a0au

OO0u1eKYJbTYPHBIX M IpodeccnoHanbHbIX Komnerenuuii (OIIK):

OIIK-1 cnocobeH peluatb TUNOBbIE 334a4M NPOdECCMOHANbHON AEATENBHOCTM Ha OCHOBE 3HaHUM

OCHOBHbIX 3aKOHOB MaTeMaTU4YeCKUX U eCTECTBEHHbIX HayK C NPpUMeHeEHUEM VIHd)OpMaLI,VIOHHO-
KOMMYHUKAUNOHHbIX TEXHOJIOTUIA.

2.2. ITpouecc ¢popMUPOBAHUS KOMIIETEHIHI M0 JUcHHILIMHE «MaTeMaTHKay

VK-1 | OINK-1 |
Ne paznena HaumenoBanue pasnena 31|31 |V1|HI|V1|HI
1 OCHOBHble 3Tanbl CTAHOBAEHUA MAaTEMATUKU U ee CTPYKTYP + |+ |+ |+ |+ ]+
2 dnemeHTbl NIMHenHOoM anrebpbl N aHaNUTUYECKOW reOMeTpUmn + |+ |+ |+ |+ +
3 MaTemaTuyeckuin aHanms. Tl +l+]+
4 UHTerpuposaHue T+ 1+ 1+ 1+ 1+
5 OnddepeHunanbHble ypaBHEHUA +1l+1+T+1+1+
6 DYHKUMA MHOTUX NEPEMEHHbIX + e+l ++]+
7. KpaTHble uHTerpanbi ¥+ +1 51+
8. SnemeHTbl TEOPUM NONA + e+l +1+]+
9. |PaabI ++]+]+]+]+
10 [Teopwusa BepoATHOCTEN M MaTEMATUYECKan CTaTUCTUKA + |+ |+ |+ |+ ]+

Cokpamenue:
3 - 3HaHue; Y - ymenue; H - HaBbIKH.

2.3. CTpykTypa KOMIIeTeHIHil 10 Jucuniuinie MaremaTuka



YK-1 Cnocoben ocywecmanams nouck, Kpumu4eckuli anaius u CUHme3 UHQOpmMayuu, npUMeHsms

cucmemmuwlll n00X00 05t peuleHust NOCMABIEeHHbIX 3A0ay

YK 1.1. Ananuszupyem 3adauy, gvloensis ee 6a306vie COCMABIAIOWUE, OCYUeCmBanem 0eKOMRO3UYUIO 3a0ayl;

3uatsb (3.1) Ymers (Y .1) Brnanets (H.1)
HpPaKTHYECK | MeTomamu MPAKTUIECK
Jlexuu AHanu3upoBaTh BEI6ODA
bazoBsie 6a30BbIE ue 3aHATUS p Ue 3aHATUSL
o ONTUMAJTBHBIX

COCTABIISIOLINE pasnenos Ne | oo pnsromme. pasaenos Ne | permesii pasjienos No

3a1a9n 1-10 | peleHuH. 0
1-10 1-10

YK 1.2. Haxooum u Kpumudecku auaiusupyem uHgpopmayuio, Heodxooumyio 0ist peuienus noCmagneHHou

3a0ayqu,
3uats (3.2) Ymerts (Y .2) Bnanets (H.2)

Marematuueck

Haxonuts
ue (GopMyIsl U HEOBXOHM MPaKTHYECK MPaKTHYECK
3aKOHBI UL Jlexumu yio

WHPOPMALUIO H€ 3aHATUS N Y€ 3aHATUA
pelieHns paszenos Ne Heo6xonnmoii

2 | nns pemenus .
npoheCcCUOHAb . pasnenoB Ne | uHpOpMaIUei. pasnenon Ne
Hofi 3a1aun 1-10 MOCTaBJICHHON
’ 3a1a4H. 1-10 1-10

YK 1.3. Paccmampusaem u npedrazaem 603MONCHbIE BAPUAHMBL PEULEHUSL 3A0aYU, OYEHUBAS UX

00CIMOUHCINEA U HEeOOCTNAMKIUL;

3nats (3.3) Ywmets (Y .3) Bnagers (H.2)
OrieHuBaThH
o JIOCTOMHCTBA U MPAKTHYECK MIPAKTHYECK
CHUCTEMHBIIT Jexmuu BceBo3MOKHBI
HEIOCTATKU
[MOAXO. JUIS W€ 3aHATUS MU BapHaHTaMU W€ 3aHATUS
paszenos No | PasiMUHbIX
pelieHus penieHus
BapHaHTOB paszaenoB Ne pasnenon Ne
3a/1a4u. 1-10 eLLICHILS 3a/1a4M.
P 1-10 1-10
3a/1aym.

YK 1.4. Onpeoersiem u oyerusaem nocieocmeust GOIMONCHIX PEUICHULL 3A0HLL,

3uatsb (3.4) Yumerts (Y .3) Bnagers (H.2)
BceBo3MOKHEIE TR — npaktuieck | Merogamu IPaKTHYecK
Jlexumm POBOJ OTpeIeIICHUS
HOCJIEICTBUS OLIEHKY U€ 3aHATUL . W€ 3aHATHS
a3enoB No HOCJIEACTBUI
Opyd  peIIeHUU p 2 | MOJIy4EeHHOTO
pasznesnoB No | BO3MOXKHBIX paszenos Ne
3a71a4H. 1-10 pesynbTara .
1-10 pELICHU. 1-10




OIIK-!

crnocobeH pewams murnosble 3a0a4u rnpogheccuoHanbHoU dessmeanbHOCMU HA 0CHO8e 3HAHUU OCHOBHbIX

30KOHO8 MamemMamu4yecKux U eCmeCcmeeHHbIX HayK C npumMmeHeHUem UHd)OpMGL{UOHHO-

KOMMYHUKAQUUOHHbIX mexHoso2ull.

WJ-1

UucnoJjibzyem OCHOBHblE 3AKOHRbL eCMECMBEHHbLX ()MCI/!I/H’ZJZI/!H ons PpeULeHUA cmch)apmezx 3a0ay 6

coomeemcmeuu ¢ HanpaejileHHoCmsro npOd)ECCMOHaJZbHOIZ oessmenvbHOCHU.

3Hatsb (3.1) YwMmers (Y .1) Bmagers (H.1)
CIOCOOHOCTHIO

OCHOBHBIC 3aKOHBI JTeMOHCTpAIH SHAHI

MaTCMaTH4CCKIX aHaJIN3UPOBAThH OCHOBHBIX 3aKOHOB

U €CTECTBEHHBIX

OCHOBHBIC npakTi | MATEMATHYCCKUX u
HayK, Jlexuun 3aKOHBI YECKUE | €CTECTBEHHBIX HayK
6 MPaKTHYECKH

HCOOXOMMBIX N5 pasfren MateMaTiaeckux | S0 | He06X0MMBIX s | e sangTus
0B Ne s

PCIICHHS THITOBBIX 1 €CTECTBEHHBIX pellleHHs TUIOBBIX 3ajay | PasaenoB Ne
1-10 paznen 1-10

saja4 HayK. oB Ne | mpodeccuoHanbHOI

poheCCHOHATBHO 1-10 eSTETBHOCTH

U eI TEIbHOCTH.




3IIOKA3ATEJIM, KPUTEPUH OLIEHKH KOMITETEHIIUI Y TUTIOBBIE KOHTPOJIbHBIE

3AJIAHUS

3.1. OueHouHbIE CpeACTBA I IPOBEIECHUS IPOMEKYTOUHOM aTTeCTallMK

JUCIUITIINHBI

KapTa OIICHOYHBIX CPCACTB HpOMe)KYTO‘{HOfI aTTeCcraiu JUCHUIIIWMHBI, HpOBOI[PIMOfI B

dbopMme FK3aMeHa

~ | Pa3nen mUCIUIUTUHEBI
/I JCJT AUCLL

KonTponupyeMmsie AuIaKTHIECKUE
€AMHUIIBI (TEMBI, BOIIPOCHI)

KoHnTponupyembie
KOMIIETECHIINHN

Ornenounoe
CPEICTBO
(Ne Bompoca)

1 | OcHOBHEBIE OTallbl
CTaHOBJICHUSA
MareéMaTuku H €€

CTPYKTYP .

OcCHOBHBIE MaTeMaTU4YCCKUC
IIOHATHS.

OCHOBHEBIE BUbI u YCPTHI
MaTEMaTHU4ICCKOIro MBIIIJICHUA.
MHoxecTBa u JIOT'HYCCKHUC
orncpanyu Haad HUMH. MGTOI[I)I
PCUICHUA anre6pa1/1qe01<1/1x n
TPAHCHCACHTHBIX ypaBHeHI/Iﬁ

VK-1
OIIK-1

Bomnpoc
Ha
3auerel-2

2 | D1eMeHTHI
JIMHEHHON  anreopsl
Hu aHAJIUTHYECKOM
TCOMETPHUH.

Martpuupl, OIIpENEIUTEIIH,
cucTeMbl  ypaBHeHuH, Jlunum
IIEpBOrO M BTOPOrO IOPsIKA.
OOmee  ypaBHEHHE  IPSIMOM.
VYpaBHeHue npsMoil yepe3 2
TOYKH. YpaBHeHHe IIy4Ka
npsambIx.  PaccrosHume — Mmexny
Toukamu.  JleneHue  oTpe3ka
romnanam. Ycenosus
napajyieIbHOCTH u
NEPNEHIUKYIAPHOCTH  MPSAMBIX.
OKpy>KHOCTb, JIUIIC, TUIIepOoa,
napabona. Bekrop. Omnepamuu
HaJl BEKTOpaMHu. Moy BEKTOpA.
CkansipHOe [IPOU3BECHUE
BEKTOPOB. BexropHoe
IIPOU3BEACHUE BEKTOPOB.
CwmemanHoe IIPOU3BE/ICHNE
BEKTOpOB. JlekapToBa cucrema
koopauHar. IlomsapHas cucrema
KOOpJUHAT. ITnockocTh B
MPOCTPAHCTBE. [Ipsmas B
IIPOCTPAHCTBE.

VYK-1
OIIK-1

Bomnoc

Ha 3a4ere
3-22

3 | MaremMaTu4yecKuu
a”HaIN3

OyHKIHS. HenpepsiBHOCTB
¢byHkuuu. YeTHOCTh, HEUETHOCTD.
Touku pasphbIBa. I'paduxu
aneMeHTapHbIX (QyHKuM. [Ipenen
OCJIEN0BATEILHOCTH. [Ipenen

0
¢ynkuuu. HeornpeneneHHOCTh o’

0
— . 3ameuarenbHble npeaens! (1 u
o0

VYK-1
OIIK-1

Bomnoc

Ha 3adere
23-43




2-oti). IlpomsBomnas. Tabmuia
MIPOU3BOIHBIX.
Huddepenunponanue.
OKCTpEeMyMbI GbyHKIMN.
WuTepBanbl  BO3pacTaHust |
yoOpiBanus.  Toukum  meperuba.

BrimykiocTs, BOTHYTOCTb.
HauGomnbimiee W HauMeEHbIIIEE
3HAYCHHS byHKIHH.
I'eomeTpuueckuit CMBICIT
MPOU3BOIHOM. Mexannueckuit

cMblca  npou3BogHOM. Cxema
UCCIeIOBaHUS (PYHKIIMH
[IpousBoaHbIe BBICIIIUX
nopsiAkoB. KoMIiekcHble unca.

WNHuTterpuposanue.

[TepBooOpaznas. Wurerpain.
CpoiictBa wuHTerpayia. TaOiuia
WHTETPAJIOB. Metonsnl
WHTETPUPOBAaHUS  (IIOJICTAHOBKA,
M0  YacTsaM, HMHTETPUPOBAHUC
TPUTOHOMETPUYECKUX  (YHKIIHH,
HHTETPHUPOBaHUE
HPPAMOHAIIBHEIX  BBIPa)KCHUH,
HHTETPHUPOBAHNE PalMOHAIbHBIX
BBIPKCHHH, TaOIMYHOE
WHTETPUPOBAHUE, METO/I
HEOIpeIeTICHHBIX
KO2(hPUIMEeHToB).
OrnpeneneHHbIi WHTErpall.
Meroasl Berumcienus. dopmyna
Hxrorona-Jleiionuna.
Brruucnenune miomanyu QUrypsl.
Brruncnenue o0Bema Tena
BpAILICHUS. Brruucnenue
Brruncnenue JUTHHBI JIyTH.
Brruncnenue paboThl
MEPEMEHHON Culbl. Beruucienue
MOMEHTa WHEpPIUU. Beraucienue
KOOpIWHAT  IIEHTpAa  TSIKECTH.
Brerunciaerne  MOMEHTa  CHUIIBI.
Pemenne aHanornmyHeIX 3a1ad4 B
MOJISIPHOM CHCTEME KOOpPJIUHAT U
, 34JJaHHBIX TTApaMETPHIECKH.

VK-1
OIIK-1

Bonpoc
Ha
9K3aMEHE
44-58

JubdepeHnmraibHbIe
ypaBHEHUS

VYpaBHeHHsT W uUX oOmee u
yacTHOe pewenus. I[Ipocreimee
n.y.. OgHopoHbIie 1.y. JInnelHbie
ny. Jdud.  VYpaBHeHus ¢
pa3AeNAOIMUMUCS TIEPEMEHHBIMH.
Opnopomusie audd. YpaBHeHUs
BTOpOTO Nopsiaka. HeoaHopomHbIE
b od. YpaBHEHUS BTOPOTO
TTOPSITKA.

KV-1
OIIK-1

Bonpoc
Ha

DK3aMEHE
59-67




OyHKIHSA MHOTHX

INEPEMECHHBIX.

Cooco0rr  3amanmsa. OO0macTh
OIpeeIICHUS. Pa3peIBHOCTH
GyHKIUH. [IpousBoaHas
(yHKIIUH. YacTHbie
IIPOU3BOTHBIC. DKCTPEMYMBI.
HauGonbiiee ©w  HauMEHbIIEE
3HaueHus: (Qynkuumu. [pagueHt

GyHKIHH.

VYK-1
OIIK-1

Bomnpoc
Ha
AK3aMEHE
68-71

Kpartusle unTerpanst

Onpenenenue JIBOMHOTO
HHTErpasa. Brruncienune
JnBoitHoro wuHTterpana. Ilopsaok
UHTETpUpOBaHUSA.  Bpruucienue
momaayd. Beruucienne oObema.
Brrunciienne KOOpauMHAT IEHTpa
TSOKECTH. BplunclieHMe MoMeHTa
cuibl.  Bprumcienue  MoMeHTa
uHepuuu. TpoilHOM  HWHTErpa.
[Tpunoxenue WHTErpana K
PELICHUIO AHAJOTUYHBIX 3ajJady.
CBoiicTBa KpaTHBIX HHTErPAJIOB.
KpuBonuHneinsbiit HAHTErpan
nepBoro poja. KpuBOJIUHEHHBIN
HHTETpaIl BTOPOTO poxa.
®opmyna I'puHa. BreruuciaeHue
HHTETrpana. CaoiicTBa
KPUBOJIMHEHHBIX HWHTETPajoB.
Brruucnenue paboThl
IIEPEMEHHOM CHJIBI.

VK-1
OIIK-1

Bonpoc
Ha
AK3aMEHE
72-83

DNeMEeHTbl  TEOpHUH

T10JI4

Potop. HduBeprennus. I'paaueHrt.
Hupkymsiuys. JuBeprennus
poTtopa.

VK-1
OIIK-1

Bomnpoc
Ha

JK3aMeHe
84

Psanrl.

Pan. ®opmyna pspa. Ilpusnaku
cxogumoctu ( Jamambepa, Komn,
MIPU3HAKU CpaBHEHUS,
HE0OXOTUMBIi MIPU3HAK
cxogumoctu). Cymma  psja.
3HAKOMOJIOKHUTEIbHBIE PAIBI.
3HaKonepeMeHHbIE PAIBI.
[Ipu3nak JleiOnuma. VYcnoBHas
CXOOUMOCTb. AoOcomroTHas
cxoauMocTh. CTEmeHHbIC PSIbL.
Pagnyc CXOJIMMOCTH psna.
OyHKIHOHATIBHBIE PsAbl.  Psabl
®ypoe. [lpunoxenue psagoB K
peuienuto 3anad. Paner Tennopa u
Makiiopena.

VK-1
OIIK-1

Bompoc
Ha

DK3aMEHE
85-98

10

Teopus
BEPOSTHOCTEM
MaTeMaTuuyecKas
CTaTHUCTHKA

)51

Cnyuaitnas BEJIMYMHA.
Beposithocts.  KomOunaTopuka
Teopembl BEPOSITHOCTEM.
HenpepriBaas cliydaiHas
BEJIMYMHA. JuckperHas

VK-1
OIIK-1

Bonpoc
Ha

DK3aMeHe
8-108




caydanHas BEIMYHHA.

Maremaruueckoe OXKHUIaHHE.
Hucnepcusi. I'ucrorpamma
OTHOCHUTEJNBHBIX YacToT. [lonuron
OTHOCHUTEIbHBIX 4acToT.

Hal[e)KHOCTB CHCTCMHBI.

IlepedyeHb BONPOCOB K 9K3aMEHY U 3a4eTy 10 AUCLUUILUINHE (HAUMEHOBaHUE
Hucuummnael) MATEMATUKA

I. OCHOBHBIE 3TAIIbI CTAHOBJIEHUA MATEMATHUKHA U EE CTPYKTYP

1.DnemenTapnas maremaTika. OCHOBHBIE MOHATUSA 3JIEMEHTAPHOW MaTeMAaTUKH. Y paBHCHHS.
I'paduku snementapubix ¢yakiuil. Jlorapudmuueckas ¢yHkus. TpuUroHoMeTpuyecKue
dbyukun. CrnocoOs! 3aganus GyHKIKNA. DTanbl pa3BUTHS MaTEMaTUKH.

2. MHoskecTBa. OHCpaI_[I/II/I Haag MHOXCCTBaMH. O6’[>6,I[I/IHCHI/Ie MHOXCECTB, IICPCCCUCHHC
MHOMXCCTB.

I.OJIEMEHTHI IMHEMHOM AJITEBPBI U AHAJIMTUYECKOM TEOMETPUMN.
3. Matpuiisl ¥ 1€MCTBUS HAJ HUMU.
4. Onpenenutenb. MeTo bl BEIYUCIICHUS onpeaenuTesis. CBONCTBA OMpeIeTuTeNsl.

5. Cucremsbl JINHEMHBIX ypaBHeHI/Iﬁ 151 METOABI ux peUICHus. OI[HOpOI[HBIC,
HEOOONPCACIICHHBIC, IIEPCOMPECACIICHHBIC CUCTCMBI ypaBHeHHﬁ.

6.Meton Kpamepa u meron ['aycca nis pelieHUs! CHCTEMBI YPaBHEHHM.
7.JInHuA Ha IIOCKOCTH.

8.00m1ee ypaBHEHHE MPSMOM U €ro UCCIIET0BAHHE.

9.YpaBHeHMe PSAMOI ¢ YIIIOBBIM KO3(DPUIIMEHTOM. Y paBHEHHE MTy4Ka MPSMBIX.
10.YpaBHEeHHE NpSIMO IPOXOAIIEH Yepe3 IBE TOUKH.

11.3agaun Ha IpAMYIO.

12.YcnoBue napanienbHOCTH U IEPIEHIUKYIISIPHOCTH MPSIMBIX.

13.PaccTosiHue MCXKAY ABYMA TOYKaMH, JCJICHUC OTPC3Ka B JdHHOM OTHOIICHUH, PACCTOAHUC
OT TOYKH OO HpHMOﬁ.

14.lekapToBa cucTeMa KOOPJIMHAT Ha TUIOCKOCTH U ee mpeoOpa3oBanue. JlekapToBa cucteMa
KOOpJAMHAT B mpocTpaHcTBe. [lossipHas cucrema koopauHat. CBsi3b JIEKapTOBOW M MOJISIPHOM
CHCTEMBI KOOPJIMHAT.

15.JInann BTOpOro nopsaka (OKpy’HOCTb, SJIIHIIC)

16. Jluanu BTOpOTO MIOpsiziKa ( mapadoia u rumnepoosia)



17. Bekrop. JIuneiiHble onepanyuy HajJl BEKTOPOM (CII0’KEHHE BEKTOPOB, BEIUNTAHHE BEKTOPOB,

YMHOXEHHUE BEKTOpA Ha YUCIIO)

18.KoopanHatel BEKTOpa, €ro pa3ioxeHue 1o 6a3ucy opT, MOAYJIb BEKTOpa.

19 Ilpoexkuus BeKTOpa Ha OCh, POEKIIUS BEKTOPA Ha BEKTOP.

20.CkansipHoe nmpou3sBeicHuE BEKTOPOB. CBOMCTBA CKAIIPHOTO MPOU3BEACHUS.
21.BekTopHOE PON3BEIEHUE BEKTOPOB U €0 CBOMCTBA.

22. CMen1aHHOE IPOU3BEIEHUE BEKTOPOB.

IIl. MATEMATHUYECKHU AHAJIU3.

23.dyuxnust. CriocoOsl 3aganust. ['pagki OCHOBHBIX 3JI€EMEHTapHBIX (PYHKIUA.
24 HemnpepbIBHOCTb (QyHKIMU. TeopeMbl HENPEPhIBHOCTU (DYHKIIUH.

25.Touku pa3peiBa pyakiun. Kinaccudukarms Touek pa3peiBa () yHKIHH.
26.I1penen nmocnenoBaTeIbHOCTH.

27 Ipenen GyHKIUN.

e}
— IIpaBuna  packpeITHs ~ TAaKOTO

28.Heompenenennoctu BI/IIIaI% u
HEOIPEACIEHHOCTEN.

29.I1epBblii M BTOPOH 3aMeYaTeIbHbIE TPEIEIIBI.

30.I1pousBoaHas pyHKuMH. ['eoMeTpUUECKH 1 MEXaHUUYECKHUI CMBICI TIPOU3BOTHOM.
31.Tabnuua npou3BOIHBIX 3JIEMEHTapHON QpyHKIINHU , TpaBuia 1uddepeHpoBaHusl.
32.I1pou3BOHBIEC BHICIITUX TOPSIKOB.

33. IIpousBoaHas GyHKLIUU 331aHHON HESIBHO M MTApaMETPUUECKH.

34. Jlorapudmuueckoe auddepeHuupoBaHue.

34. IIpou3BoHast BTOPOro MOpsaKa U ee GU3NIECKUN CMBICIT.

35. IlpousBoaHas GyHKIIUU U 3a/1a9H, TIPUBOISIINE K TIOHATHIO TIPOU3BOTIHOM.

BHUJA

36. luddepentman pynkuuu. [IpubnmkeHHOE BEIUKCICHHIE ¢ TOMOIIBIO Auddepeniuana

byHKINN.

37.9xcTpemymbl pyHKIMU. CxeMa ucciae1oBaHus GyHKIUU Ha SKCTPEMYM.
38. MHTepBaibl MOHOTOHHOCTH (DYHKIIUU.

39.Touku neperrda U UHTEPBAJIBI BBITYKIOCTH, BOTHYTOCTH.

40. AcumnToTsl rpaduka QyHkuuu. HakiioHHbIE aCUMIITOTHI.

41.YpaBHeHHE KacaTeIbHOH K rpaduKy QpyHKIUH.



42. [IpunoxeHne MPONU3BOJHON K PEIICHUIO TEOMETPUIECKUX M (PU3MUECKHX 3a/1a4.

43. TTonnoe uccrnenoBanue QyHKIMIA U TIOCTPOCHHUE ee Tpaduka.

IV. UAHTEI'PUPOBAHUE

44 .TlepBooOpa3Hasi U HEOMPEIEICHHBIM HHTETPAI.

45.CBoiicTBa HEOMPEICTICHHOT O UHTETpasa.

46.MeToabpl HHTETPUPOBAHUS.

47.Metoj nOJICTAaHOBKH M METO/I TIO YACTSIM.

48.MeToJ MHTETPUPOBAHUS HEKOTOPHIX PallMOHAIBHOCTEM.

49 .Merton MHTETPUPOBAHKS TPUTOHOMETPHUYECKUX (PYHKIIUH.

50 Metoa HeonpeaeIeHHbIX KO UITUEHTOB.

51.0npeneneHnblii UHTErpall. 3aJa4l IPUBOASAILNE K MIOHIATHUIO ONPEAEICHHOr0 UHTErpaa.
52.Beruucnenue onpeaeneHHoro uurerpaia. @opmyna Hetorona-Jleitbnuua.
53.0OcHOBHBIE CBOMCTBA OMPEICICHHOTO UHTETpaJa.

54.Bpluncienye ioma M KpuBOJIMHEHHON Tpaneuuy.

55.Beruncnenne oobeMa Tena , OrpaHUYEeHHOT0 JIMHUAME BOKpYT ocu Ox u Oy.

56.Brerancienue JJIMHBI YT, MOMCHTAa WMHEPIHUHU, KOOPAWHAT LHCHTPA TAKCECCTHU C ITOMOIIBIO
OMMpECACIICHHOI0 MHTETpaja.

57.Berancienre paboThl IEPEMEHHOM CHIIBI C TIOMOIIIBIO OMPEACIICHHOTO HHTErpaia.

58.Beruncienne miomanu 1 oo0bemMa Tena BpalleH!sl B MOJSIPHOM CUCTEMe KOOpIUHAT.

V.INPPEPEHIIUAJIbHBIE YPABHEHUA .

59.1lonsatue muddepeHnnansHoro ypaBHeHus. YacTHoe u oOiiee pelieHHE ypaBHEHHI.
['eomeTpuueckas WITIOCTpALUA.

60.IIpocTeiimme quddepeHrambHbe ypaBHEHH IEPBOro MOPSIKA.
61./luddepenimanbable ypaBHEHUS ¢ Pa3AeSIOIIUMHI TE€PEMEHHBIMU.

62.Jluneiinple audQepeHnmanbHble ypaBHeHUs. Pernenne JuHEHHBIX JuQQepeHranbHbIX
YpaBHEHUM.

63.0nHopoansie nuddepeHimanbapie ypaBHeHus. OO0IIee U YacTHOE PEIIeHUe YPaBHEHUH.

64.Jlndbdepennnanpuble  ypaBHEHHs BTOporo mopsaka. OOmee W 4YacTHOE perieHue
muddepeHIMaTBHBIX YpaBHEHUI BTOPOTO MOPSAIKA.



65.0mH0poaHble MU dhepeHIHaTbHBIE YPaBHEHHSI BTOPOTO MOPsIKa, WX o0Iee M 4acTHOE
pelIeHHe.

66.Heognoponusie nuddepeHnmanbuble ypaBHEHNs BTOPOTO MOPSAKa.

67.Ilpocreitmue nuddepeHnraibHple ypaBHEHUS BTOPOTO MOPSIKA.

VI. ®YHKIMS MHOTI'MX IIEPEMEHHbIX

68.OyHKIIMS MHOTHX mepeMeHHbIX. OOnacth omnpeaenenus (yHkiuu. HempepbsBHOCTH
GyHKIIHH.

69.OkcTpeMyMBl  (YHKIMM JBYX TmepeMeHHbIX. (Cxema wuccinepoBaHuss (QYHKIHUA Ha
KCTPEMYM.

70.Haubounbliiee 1 HauMeHbIIIee 3HaUeHUs! QYHKIMH 2-X TePEeMEHHBIX.

71. Juddepenman GyHKIUN U YaCTHBIC TIPOU3BOAHBIC.

VII. KPATHBIE HHTEI'PAJIBI

72.J1BoliHOM nHTerpan. Beruncnenue 1BoitHbIX MHTErpaioB. CBOKWCTBA ABOMHBIX HHTETPAJIOB.
73. Ilopsiiok MHTETPUPOBAHUS B ABOMHOM MHTErpaJe.

74.Bbruncienue miomanu GUrypsl ¢ IoMOLIbIO IBOMHOTO MHTErpaa.

75 IlpumeHeHne MHTErpajia Uil BBIYMCICHHS JUIMHBI AYIM KpPUBOW, MOMEHTAa WHEPLUH,
MOMEHTA CHJIbI, KOOPJAMHAT LEHTPA TSHKECTH.

76. TpoiiHOI MHTETpaj U €ro CBOMCTBA.

7"7.Bbr4uciieHre TPOMHOIO UHTErpaa.

78. IlpunoxeHne TPOWHOTO UHTETpajla K PELICHUIO 3a1ad.

79.KpuBOIMHENHBIN UHTETPAJI IEPBOTO U BTOPOTO POJA.

80. Boruncnenne KpUBOJIMHEHHBIX HHTETPAJIOB.

81.Brrunciienne paboThl NEPEMEHHON CHIIBI C TIOMOIIBIO KPUBOJIMHEWHOTO UHTETPAJIA. .

82. ®opmyna ['puna.

83. ®opmyina Octporpaackoro-I'aycca.

VIII . 9JIEMEHTBI TEOPUH I1OJIA

84. DnemenTs! Teopuu nois.(I'pagueHt, potop, AMBEPreHINs], HUPKYISLIUS, TUBEPreHIINS

portopa)
IX . PAJADbI

85.Psaa. Onpenenenue psga. @Popmyna n-ro uieHa psaga. Cymma
psana.

86. HucnoBble 3HAKOMOJIOKUTENIBHBIE PSAABI U TPU3HAKU UX CXOIUMOCTH.



87.HeoOxoauMBbIii TPU3HAK CXOUMOCTH YHUCIOBOTO Psijia.
88.IIpu3Haku cpaBHEHUS .
89.ITpusHak cxogumocTu JlanamOepa 1isi 3HAKOTIOIOKUTEBHBIX YHCIOBBIX PSIOB.

90.MHTerpanibHbIi ¥ paIuKalbHbIA MPU3HAKK CXOIUMOCTH Kol /15l 3HAaKOMOJI0KUTEIbHbBIX
PAIOB.

91.3nakouepenytromuecs psabl. [Ipu3nak cxoqumoctu JleOHMIIA.
92. AGcoitoTHasA U yCIOBHAs CXOAUMOCTb 3HAKOIIEPEMEHHBIX PSAIOB.
93. CteneHHbIE pAJbl U UX PANYC CXOJUMOCTH.

94 Psanpl Teitnopa 1 MakiiopeHa, UX IPUJIOKEHUE J1JIs1 BBIUMCIICHUS OIPEIEIIEHHOTO
UHTETrpaia, pemenus aupdepeHIrnalbHbIX YpaBHEHUH U TPUOIMKEHHBIX BEIUNCICHUH.

95. ®yHKIMOHANIBHBIE PSAbl, TPUTOHOMETPUYECKUE PSAIBL.

96. Panpt @ypre. Dopmynsl k03pPHULIHEHTOB psifa.

97. Paznoxenue Gpynkuuu B psig Oypre.

98. Paznoxenne pyHKUIUN B PsiJi IO YETHBIM U HEYETHBIM CTETICHSIM.

X. TEOPUS BEPOSATHOCTEN I MATEMATHUYECKASI CTATUCTUKA

99.0cHOBHBIE MOHATHS TeOpUHU BeposiTHOcTed. CitydaiiHble BETUYHMHBI, CIydailHble COOBITHSI.
Jlo>xHBIE U JOCTOBEPHBIC COOBITHS. BEpOATHOCTH COOBITHS.

100.91eMeHTBl KOMOMHATOPUKH.

101.CoBMecTHBIE U1 HECOBMECTHBIE COOBITHS; 3aBUCHMbIE M HE3aBUCUMBIE COOBITHS. TeopeMbl
CJIOKEHMSI U YMHOXKEHHS BEPOSITHOCTEH.

102. ®opmyna bepnymn, Jlannaca, Ilyaccona.

103.®DopMyiia OIHOM BEPOSITHOCTH.

104.0OcHOBHBIE TOHATHS MATEMAaTHYECKON CTAaTUCTUKH.

105.HopManbsHO pacnipenienieHHas CrydaiiHasi BeTUYMHA U IUCKPETHAS BEJTMYHHA .
106.MaTtemaTrueckoe OXKuAaHue, AUCTIEPCHSL.

107.I'ncrorpaMma ¥ MOJIUTOH OTHOCUTENBHBIX YaCTOT.

108.HaziexxHOCTh pabOThI CUCTEMBI.

Kpurepuu orieHKH KOMIIETEHIIHIA.

[IpomexxyTounass — arrecramusa  cryaeHToB no  aucuumumHe  «BBICIIIAA
MATEMATUKA » npoBOaUTCS B COOTBETCTBUM C Y CTaBOM Y HUBepcuTeTa, [lonoxenrem o
TEKYyIIeM KOHTPOJE YCIIEBAEMOCTH UM TIPOMEKYTOYHOM aTTeCTallud CTYACHTOB IO
nporpammaMm  BO. IIpomexyrounass arrecrauus 1o jaucuumiuHe  «BbBICIIASA
MATEMATHUKA» npoBoauTCS B COOTBETCTBUHU C pabOYMM Y4EOHBIM TUIAHOM B _TIEPBOM,
BTOpPOM ceMmecTpax B (hopme sk3amMeHa U TpeTheM ceMecTpe B ¢opme 3adera. CTyIeHTHI
JIOTTYCKAEeTCsl K DK3aMEHY [0 NHWCIUIUIMHE B CIydae BBITOJHEHUS] UM Y4eOHOTO TUTaHa 1o



JUCLUIUIMHE: BBIMOJHEHUS BCEX 3aJaHUi M MEpONpHUATHH, MPEAyCMOTPEHHBIX paboueit
IIPOrPaMMOM TUCIUIUINHBI.

OneHka 3HaHMM CTyAEHTa Ha 3K3aMEHE HOCUT KOMIUIEKCHBIM XapakTep, sBIISETCS
0aJUIBHOM U OIIpeaeseTcs ero:

«

OTBCTOM Ha 3K3aMCHC,
pE3yjabTaTaMi aBTOMAaTU3UPOBAHHOI'O TCCTUPOBAHNA 3HAHHA OCHOBHBIX

HOHSITHI.

aKTHBHOM paboTOIl Ha MPAKTHYECKUX U TAOOPATOPHBIX 3aHSITHS.
BreimonHeHneM pacdeTHO-rpaduieckux pador.
U.T.IL.

3HaHMfl, YMEHUA, HABLIKU cmy()enma HA JK3ameHe OYyeHUusawncs OoyeHKamu.:
«OTIIUYHOY, - «XOPOIIO»,«YAOBJICTBOPUTECIIBHO», «HCYJOBJICTBOPUTCIIHEHO)).

Hpumep oueHueanus cmybenma HA4 3K3dMEeHe no 0ucuunﬂune «Mamemamuxan.

3HaHu}Z, YMERUA, HABLIKU cmy()eHma HA JK3dmeHe OyeHUusarmcs OyeHKAMU.
«OTIIUYHO» -
CHCYHAOBJIICTBOPUTCIIBHO» - 0.0HCHI/IBaHI/Ie CTYACHTAa Ha DJK3aMCHC 110 JUCHUIIINHC
MaTr€éMaTuKa ».

13-15, «xopomo» - 10-12, «ymoBIeTBOpHTEILHO» -  7-9,

Ol/leHl/tSGHue cmyOeHma HA SK3dMeHe

Ornenka

basner

TpebGoBaHust K 3HAHUSIM

«OTIHUYHO»

15

- CryneHT cBOOOJHO CHpaBisieTCsl C pEIIeHHeM IpPaKTUYeCKUX 3ajad,
[pUYeM He 3aTpyIHSETCsl C pelIeHMEeM NpHU BUIOU3MEHEHHMU 3aJjaHuH,
MMPaBUIILHO 00OCHOBBIBAET MPHUHATOE pelIeHUE, TIIYOOKO U MPOYHO YCBOWII
[IPOrpaMMHBIM MaTepHual, HCYEpNbIBAIOIIE, IOCIEA0BATENbHO, YETKO U
JIOTMYECKU CTPOMHO €ro M3jaraeT Ha 3K3aMeHe, yMeeT TECHO YBS3bIBaTb
TEOPHIO C IPAKTUKOM.

14

- CryneHT cBOOOJHO CHpaBisieTCsl C pPEIIeHWEM MPaKTUYECKUX 3ajad,
[pUYeM He 3aTPyIHSETCs C pelIeHMeM NIpU BUIAOUM3MEHEHHMU 3aJjaHuH,
MPaBUIHLHO OOOCHOBHIBACT NPUHATOE pEIICHHE, TBEPJO 3HACT MaTepHall,
rPaMOTHO M 10 CYLIECTBY H3JIaraeT ero, He JOIyCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOCHI.

13

- CTy,Z[CHT CIpaBJACTCA C PCIICHHUCM IIPAKTHYCCKUX 3aaayd, IMPpHUYCM HEC
3ATPYAHACTCA C PCHICHUEM IIPU BUIOU3MCHCHUHN 33213HI/II71, IIpru 3TOM IIpHU
000CHOBAaHUH MNPUHATOTO PCHICHUA MOI'YyT BCTPCYATLCA HCE3HAUYUTCIbHBLIC
HCTOYHOCTH, TBEPJAO 3HACT MATCpHAJ, TPaAaMOTHO U IO CYHICCTBY H3JIaract
CT0, HC JOITyCKas CYIICCTBCHHBIX HETOYHOCTEM B OTBETE HA BOIIPOCHI.

«XOpOILLIO»

12

- CrymeHT cHopaBisieTcss C pPEIICHHEM MNPAKTHYECKUX 33]ad, OJHAaKO
BUJIOM3MEHEHUE 3aJaHUil MOryT BbI3BaTb HEKOTOPOE 3aTpyJHEHHE,
MpaBWJIbHO OOOCHOBBIBACT IMPHUHATOE pPELIEHUE, TBEPAO 3HAET MarepHall,
[PAMOTHO ¥ IO CYLIECTBY M3JIaracT €ro, He JIOIyCKas CYLIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOCHI.




11

- CrymeHT cHopaBisieTcsi C pPELICEHHEM MPAKTUYECKUX 3a]ad, OJHAKO
BHIOM3MEHEHUE 3aJaHUN MOTYT BbI3BaThb HEKOTOPOE 3aTpPyIHEHUE, MpPHU
PTOM T1pu OOOCHOBAHUU TPHUHATOrO PEHICHHS MOTYT BCTpEYaThCs
HE3HAUYUTEJIbHBIE HETOYHOCTH, TBEPJIO 3HACT MaTepHall, rpaMOTHO U IO
CYLLECTBY M3JaraeT €ro, He JONycKas CYIIECTBEHHBbIX HETOYHOCTEH B
OTBETE HA BOIIPOCHIL.

10

- CryaeHT cHopaBisieTcss C pPELICEHHEM MPAKTUYECKUX 3a]ad, OJHAKO
BUJOU3MEHEHNE 3aJaHUld MOTYT BbI3BaTh HEKOTOPOE 3aTPYyAHEHHUE, IpHU
PTOM T1pu OOOCHOBAHMU TPHUHATOrO PEHIEHHS MOTYT BCTpEYaThCs
HE3HAYNUTEJIbHBIE HETOYHOCTH, B OCHOBHOM 3HAeT MAaTepHall, MpPU 3TOM
MOT'YT BCTPEYAThCsl HE3HAYUTEIIbHBIE HETOYHOCTH B OTBETE HA BOIIPOCHI.

«YyHAOBJICTBOPU
TCIIBHO»

- CTygeHT Cc TpyIOM CIpaBisieTCs C pEUICHUEM MPaKTHYEeCKUX 3ajad,
TEOPETUUECKUI MaTepual MNpPU 3TOM MOXKET TIPaMOTHO H3JIOKHUThb, HE
TONYCKAasl CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOCHI.

- CTyacHT ¢ OOJIBIIMM TPYAOM CIPABISCTCS C PCIICHHEM IPaKTHYSCKHX
3a/1a4, TCOPETUYCCKUN MaTepHUall IPU dTOM MOXKET I'PAMOTHO HM3JI0KUTh, HE
OTycKasi CyIIeCTBEHHBIX HETOUHOCTEH B OTBETE Ha BOMPOCHI.

- CTy,I[eHT ¢ OOJIBIIUM TPYyAOM CHPaBJIACTCA € PCIICHUCM IIPAKTHYCCKHX
3aj1a4, TGOpGTI/I‘IeCKI/Iﬁ MaTcpHrall IIpru 5TOM H3JIaracrcia ¢ CymcCTBCHHBIMU
HCTOYHOCTAMMU.

«HEYJIOBJIETBO
PUTEJILHO»

- CTy,I[eHT HC 3HACT, KAK pPCHIATh IIPAKTHYCCKHC 3ada4dd, HCCMOTPSA Ha
HCKOTOPOC 3HAHNEC TCOPCTHUYCCKOI'O MaTCpurajia.

OcCHOBHas OLICHKA, UAYIIAas B BEIOMOCTb, CTY/ICHTY BBICTABIIIETCSI B COOTBETCTBUU C
0auTbHO- pelTHUHTOBOU cucTeMoil. OCHOBOUM Isi OMpENETICHUsI OLIEHKU CIYKUT YpPOBEHBb
YCBOGHHUS CTyJIEHTaMH MaTepHualia, peayCMOTPEHHOTO TaHHOM paboyeil mporpaMMoii.

OueHuBanue CTygeHTa 10  OaJlbHO-PEHUTHHrOBOW  cHCTEME€  JUCIUILIMHBI

«Marematukay:

AKTI/IBHaSI pa60Ta Ha TMNPAKTHYCCKUX 3aHATHAX OLCHUBACTCA I[GflCTBHTCJ'II:HI:IM
yriciioM B uHTepBaiie ot 0 10 6 mo hopmyre:

[Ip.akTHBH . ,
_O1.aKTUBHOCTH = — *6(1)
[Ip.o6mee

['neOy. akmuernocmu - OlIeHKa 32 aKTUBHYIO PaboTYy;
I1p.akmu6H - KOTMYECTBO MPAKTUIECCKHUX 3aHITHHN 110 TIPEAMETY, Ha KOTOPBIX
CTYACHT aKTHUBHO paboTal;
I[Ip.ob6wee — ob1iee KOIUYECTBO MPAKTUUECKHUX 3aHATUHN 0 U3y4aeMOMY
HpeIMETy.
MakcumanbHasi OIIeHKa, KOTOPYIO MOYKET IMOJTYyYUTh CTYACHT 3a aKTUBHYIO paboTy Ha
NPaKTUYECKUX 3aHATUSAX PaBHA 6.
PeSy.HBTaTBI TECTUPOBAHUA OLUCHUBAIOTCSA )IeI\/'ICTBI/ITCJ'H)HOM YHCJIOM B MHTEPBAJIC OT
0 mo 4 mo dhopmyre:
B Yucio IMPpaBUJIBHBIX OTBCTOB .
= OILTECTUP = -----==mmmmmmm oo oo *4(2)
Bcer o BonmpocoB B T ecT €
['neOy.mecmup.- OlIeHKa 32 TECTUPOBAHHUE.
Maxkcumanvras oneHKa, KOTOPYIO CTYIEHT MOXKET MOJyYUTh 32 TECTUPOBAHHE paBHA

Oyenka 3a 3K3aMeH CTaBUTCA 10 15 GanbHOM 1miKase (cM. TaOJIHIly BhIIIE).
OO0wast oyenka 3HaHUM MO KypCy CTPOUTCS ITyT€M CYMMHUPOBAHUS yKa3aHHbIX BBIIIE
OLICHOK:



Ouenka = OueHka akTuBHOCTH + O1.tectup + Ou.3K3aMeH

BBuay storo oOmiasi omeHkKa mpeacTaBisieT co0oil neiictButensHoe yucio ot 0 g0
25. OtanyHO - 25- 21 6amoB, xopoio - 20-16 6aI0B, YI0BICTBOPUTEILHO - 15-11 6aiios,
HE yJIOBJIETBOPUTENIBHO - MeHbIe 11 6amros. (s mepeBoaa onenku B 100 GanbHYFO MIKaIy

JI0OCTaTOYHO €€ YMHOXUTb Ha 4).

TecToBble 3a1aHUs 1JI1 IPOMEKYTOYHOM aTTECTALMKU U TEKYIIETO KOHTPOJIS 3HAHU I
CTYJICHTOB

IlepBblii cemecTp (3auer)
ITepBrIii cemecTp (3aueT)

1. Marpuua — 310
2.JleficTBUS C MaTpUllaMU

2 -1
3.Ecou matpunia A = (3 2} , To MaTpuiia 4 A UMeeT BUJ

08 (2 45 (8 -4 48 4
"2 P 28)2 —2) Pliz s

4. Ecnu mMaTpulibl

u

TO MaTpuia 3A — 2B umeeT BUJ

-

‘21 0 1 4y (=T —4) (=7 -4 7 4
-6 2 -6 2 -6 2 18 —10| |-18 10

5. nsa marpuiisl

=

2 -4 -2
A=[3 -1 4
0 1 2

YKa3aTb CYMMY 3JICMCHTOB, PACIIOJIOKCHHBIX Ha MTOOOYHOM JuaroHaliu.

2 -1 7 0
6.Marpuna A= (3 4 ], marpuia B= [1 5 ] . Torga snemeHT c,, anst MaTpunbIA*B paBen

7. Ilpu yMHOXEeHUH MaTpHIlbl A Ha MaTpuily B noimkHO coOIroaThCs yeloBue



1)uncio cTon6I0B MaTpUIBl A paBHO YHCITY CTPOK MaTpuilsl B

2)4rCII0 CTPOK MATPHITBI A paBHO YHCITYy CTOJOIIOB MaTpuilbl B

3)uncio cTonOI0B MAaTPHUIIBI A PaBHO YUCITY CTOJOLOB MaTpHIbl B

4)ecnu MaTpUIbl HE KBapaTHbIE, TO OHHU JOJDKHBI OBITH OZMHAKOBOTO pa3Mepa
5)BepHBIl OTBET OTCYTCTBYET
8.Cucrema JIMHEHHBIX YPaBHEHUM - 3TO

9.MeTobl penieHrsi CUCTEMbI JTUHEUHBIX YpaBHEHUH

U 13x+2y=7
10. PemieHueM crcTeMbl ypaBHEHHMIA: SIBJISIETCSI TIapa YHuCell
4x—-5y =40

a) (0;1) ©) (-1;3) B) (-3:1) 1) (5:-4)
. 1
11.Haiigure TOUKy nepeceueHus NpsiMbix:  y=2x—3,y = 5 x+1

12.YcTaHOBUTH COOTBETCTBUE MEXKAY OMPEIECTUTEIEM U YUCIIOM 0, IPU KOTOPOM ITOT
onpeaenuTenb paseH 0:

6+4a 0 0
3 —o 0 30 o 1-—o
1 1 4 7. 0 0 1 3 2 =4

_3
)-12 2 é 3)—1

13.0Omnpenenurens

14. B geM 3akirrogaeTcsi crioco0 pa3ioKeHHs OMPEISITUTENS 10 DJIEMEHTaM CTPOKH WITH
cToJI0na

15. Kakue u3 Todek MpHHAIEKAT THHAK: X~ + y° =4
a) (0;-2) 6)(0;2) B) (-2;,0) ) (2:2)

16.Kak HaliTH TOUKY ITepecedeHus JIMHUI

3x+2y-2z=0
17.Cxonbko pemeHnii umeer cucrtema: 1 2x—y +3z =0

x+y—-z=0

18.I1pu pemenun cucremsl no npasuiry Kpamepa ncnonb3yrores Gopmysist

A.
D, =25 =20 3)x =A-A4) x =A,-A 5) x, =AA

i



x+2y+3z=1 b, Ipu KOTOPOM CHCTEMa COBMECTHA
2x+4y+6z=2

3x+6y+9z=bh

OrTBer 3anucarhb OCJIBIM YK CJIOM.

x+2y=2
20. [Ipu pelieHun CUCTEMBI 3x— 4-} =17 o npasuity Kpamepa
1 2 2 7 1 2
ﬂ‘ — 2 '&1 — L] &’J —
3 4 3 4 |2
1)
1 2 2 1
& = 2 ﬂl1 = L] &‘) =
3 4 7T -4 © 3 7
2)
1 2 2 2 1 2
A= , 51 = A, =
3 3 4 T 4 - 3 7
)
1 2 1 2 2 2
A= , &1 — A=
4 3 4 37 |7 4

21. YkaxuTe BepHOE COOTBETCTBUE MEXKY PA3TMUYHBIMU BUJIAMHU YPaBHEHUS MPIMOUN U UX
dbopmoii 3anucwu.

DOOPMA 3AIINCU

)y -y, = k(x-x1) 2)Ax + By + C=0, A> + B #03)y=ke + b4) 1 _ YN
Xo =X Vo=V

a) o01iee ypaBHEHHE NMPAMOK; 0) ypaBHEHUE MPSMOU € YTIOBBIM KO3(PHUIIMEHTOM; B)
ypaBHEHHE My4YKa MPSIMBIX; T) ypaBHEHUE MPSMOI uepe3 JIBe TOUKH.

22. Heobxoaumoe U 1I0CTaTOYHOE YCIOBHE NMapauIeIbHOCTH MPSIMBIX C YTIIOBBIMU
KodduimenTamu k; u ky:

1) k]+k2:02)k]:k2 3)k]'k2:+]4)k1'k2:—]

23. HeoOxoaumoe 1 JOCTaTOYHOE YCIOBUE MEPIEHIUKYIIPHOCTU IPSMBIX C YTIIOBBIMU
KoadumenTamu k; u ko:

])k]:kz 2)k]+k2:]3)k1+k2:—14) k]'kgz—l



24.YrnoBeIM K03 pULImEeHTOM NPSMON Ha3bIBACTCS yIila HaKJIOHA 3TOU IIPSIMOM K OCH
OX.

25. CocraBbTe ypaBHEHHE MPSIMOM, Ipoxoasiei uepes Touky A(3; —2) mox yriom 45° k ocu
OX B Buge y = kx + b. Beengure 3Hauenust k u b: k= , b =

26. CocraBbTe ypaBHEHUE IPSIMOM, poxoasiel uepe3 Touku M;(3; 1) u Mx(5; 4) B Bune
obmero ypaBHeHus npsimoit Ax + By + C = (0. BBenure 3Hauenus 4, B, C:
A=,B=,C=

27. BeiOepuTe ypaBHEHHE, ONMCHIBAIOIICE MIPSIMYIO, H300pKEHHYIO Ha PHCYHKE
V A

//_2 O X

Y
3

3x+2y+6=02) 3y—2x=1 )+ 2 =15 %4
-2 3 2
28. Cpenu npsIMbIX YKaXUTE NEPHEHAUKYIISIPHbIE

D3x—2y+7=02)12x+8y-9=03)6x+4y—-5=04)2x+3y—-6=0

29. Onpenenuts, Kakue Tpu u3 Touek 4 (1; 4); B (-2; 1); C (=1; 7); D (3; 1) nexar Ha oiHOM
IpsAMOit

1)A 2)B 3)C 4D
30.Jansr nBe Touku: A(3;-2), B(7;1). Haiitu paccTosiHue MKy TOUKAMHU.

31. Ykaxxute BepHOE COOTBETCTBHE MEXAY KPUBBIMH BTOPOT'O MOPSAIKA U UX KAHOHUYECKUMHU
YPaBHEHUSIMH.

oy )

—~—7= —~ T 3=1,(a#b)
Dat b e ) 1 S - R —
i)_xz-f—yz =R¥ 4)y2:2px _______________

a) OKPY>KHOCTb, 0) TUMepOoa, B) AILIUIIC, T') mapadbona



32.BoiOpaTh ypaBHEHHE OKPYKHOCTH, NIPEICTABICHHON HAa PUCYHKE:

% R=3
2 - . i ‘v

O1l

X @ A

L ([

DxX*+)2=9 2)(x-4)P>+(1 -2 =93)(x+4)>+(+2)>*=9
4) (x-4Y-(y-2°=9

33.Ipunamiexut i Touka A(0;1) okpyxaoctn x° + y* + 16y — 9 =0
a) ma ©0)Her

o o 2 2
34. Haiitu kBagpat OO0JIBIION MOJIyOCH 3JUTUIICA, 33JaHHOT0 ypaBHeHHeM 4x” +y~ =16

35. BoiOpath ypaBHEHUs 1Tapa0oJIbl, TPESICTABICHHON HA PUCYHKE.
y

) y=2@x+2) 2) y-l=(x+2} 3Pp+l=@x-2)
4hy+x-2y=1

36.BekTop-3T0O

—5
37. JlaHbl BEKTOPHI d= (<2;3; ) m b =(1; 0; 2). YkaxuTe BEPHOE COOTBETCTBHE MEKLY
oTepaIusIMu HaJl BEKTOPAMH U UX pe3yJibTaTaMu

1.(-1;3;3)  2.(-3;3;-1) 3.(-4;6;2) 4.(-7;6;-4)
Hd + b 2)d — b 3)2d 4)2&— 3b

= —
38. CxanspHbIM IPOHU3BEICHUEM ABYX BEKTOPOB & = (ay, a,, a;) u b =, b,, b.) Ha3pIBaeTCA

—3
-
ypcno, o6o3HaueHHoe @ - b u Beramcnsemoe mo popmyie:



1)5'5=|5|'HPE&

@B =lal-|5|sin(a,b)
3)5-E=Hp55-l—[p5§
4)a-§=|a|-|5|ms(ﬁ)
S)E-Ez a,b, + a,b, +ab,

T b=1+2j-3k

39. Haitaute ckajisipHOE MPOU3BEICHUE a=21—5

— = —
40. JTaHbI BEKTOPBI d-= (1;3; 2)u b = (~1; m; 4). Ipu xaxom 3HaueHnu uncnam @ L b :

m=

21- (3] — 4k — 51)

41. YopocTute BbIpaKeHUE

16— 8k—107 512 3y.10 4 10

42. OyHKUUA-3TO

43 TTocrpoiite rpadukn pyHkumit: y =2x—3; y=x" —3x+1;y = Sinx; y = Cosx.
44, OyHKIMS Y = x* B OKPECTHOCTU O€CKOHEYHOCTH SIBJISIETCS

1) 6eckoHEYHO MaJION BETUYMHOM

2) 6ecKOHEYHO OOJIBIION BETUYNHOMN

3) HU TeM, HU IPyTUM
. sinx
lim

45 3naueHne mpenena U X paBHO

)0 2)1 3)e 4) o

46.3aMeuaTenbHbIE IPEEITbI

- in
lim L] + —]
47.3navyenue npexena n paBHO

2

1 2)03)e4d) e5) €3



48.Ilpenen GyHKIHH-ITO

o 0
49.Kak packpbITh HEONPEEICHHOCTH — U —
o0

50. YcraHOBHUTE COOTBETCTBUE MEXY (PYHKIMSIMU U UX IPOU3BOIHBIMH

®ynkuus:l)y=a* 2)y=log, x 3) y=1g3x 4)y=Sin’3x S)yzi2
X

MpousBoanas: a) y' =3

1 2
b)y'=a"Ina c)y' = e)y =——
Cos*3x )y )y xlna )y x?

k)y'=6Sin3xCos3x

51.IIpousBoanHast yHKIHHU - 3TO

52. Ipoussoanas dyukuun umeet Bua f'(x) =x” - (x* +4x +4)(x—1) . Toraa Konu4ecTBO
TOYEK dKCTpemMyMa PpyHKIuH y = f(x) paBHO

)1 2)2 3)3 4)4

53.Heo0Oxoaumoe ycioBHe IKCTpeMyMa
byHKIUH

54.JlocTaTo4yHOE yCIOBHE SIKCTPEMyMa
byHKIIUN

/4 . o
55. Touka A(2;Z) 3a/laHa B MIOJISIPHOM CHCTEME KOOpAUHAT. Torna B psMOYTroabHON

CUCTEMC KOOpANHAT TOUKA NMECCT BUI. ..

1) 2:42) 2)(—/35) 3)(V3-1)  4)(V2342)

56. Cxema uccienoBaHusi QyHKIIMHU HA IKCTPEMYM

57.Haubonbiiee, HauMeHbIIee 3HaUeHUS (PYHKIUS MOXKET IPUHUMATh

Kuirou Tecta (3auet B mepBoM cemecTpe)



o o © ©
= = = =
; : s | ¢ s | g s | g
2 F: = | Eg | g | g £ | i¢
5 5 2 5 5 2 5 5 2 5 5 2
= = = =
o g ° o g8 © o g o 2 g o
P = Z =] P =] P =]
2 2 2 2
3 4 18 2 27 4 39 17
4 5 19 3 28 1-4 40 3
5 -3 29 A,CQ 41 3
6 25 20 2 30 5 44 2
a-2;0-
7 1 21 3;r-4;B- 31 3,1,2,4 45 2
1
10 r 22 2 32 2 47 4
11 §,z 23 4 33 §
3°3
1-B,3-
12 1-12-253'34' 24 Tg 34 4 50 a,5_6,4_
K,2-C
15 a,0,B 25 1;-5 35 2 52 4
1-1,2-
16 - 37 2,3-3,4-
4
17 1 26 3;-2;-7 38 4 55 2

Bropoii cemecTp (3K3aMeH)

1.®ynkuus F(x) Ha3pIBaeTcs nepBoodpasnoii i pynkuuu f(x) Ha (asb), ecnu u1st mro60ro

X IPUHAJIEKAIIETO UHTEPBAIY BBIIIOJIHIAETCS PAaBEHCTBO
DF)=f(x) 2) F'(x)=f(x) ) F(x)=[f"(x) 4 LF(x)+2,f(x)=0

2.MHOkeCTBO MepBo0oOpasHbIX GYHKIHH f(x) = xcos(x” ) paBHo. ..

2
1)%sin(x2)+ ¢ 2) —%sin(xz)+ c 3) %sin(xz) +c 4) 2sin(x*)+c
3.(DOpMyJ'Ia HHTETPHUPOBAHUS 11O YACTIAM

4. TlepBooOpa3Hasi sl HEONIPEAEICHHOTO MHTerpanaI—dx

7

5. Kaxoi HHTCIpaJl BEIYUCIICH HEBCPHO

IJ- 2x5

™ =In|x* —5x+7|+C 2)[

Cos”3x
4) J- CosSxdx = é SinSx+C

6. HeonpeneneHHbIN HHTErPAI-3TO
7. Meroasl HHTErpUPOBAHUS
8. YCTaHOBUTH COOTBETCTBHE MEXAY QYHKIUEH U TepBO0Opa3HOi

= %tg3x+C 3)je_xdx =e " +C




1) y=2x" a) —Cosx+c
2)y = Sin x b) 2vx +¢

1 2x°
3) y= d) —+c¢
)y T ) 3
4) y= C?Sx e) In(sin x)+c
Sinx

: 1
5)y =sin2x k)—50052x+c

9. I'eoMeTpruecKuii CMbICI ONTPEACIICHHOIO HHTErpasa

10. ITnomans ¢purypsl, n300paKE€HHON HA PUCYHKE MOKHO HAUTH 110 hopmyJie

v A

<
Il

[}

i

-
(o)}

[

0 B

XV

a) [ (2x- %dx 6) [ (2x - %dx B) | (g —2x)dx
2 X 0 X 2 x

11. ®opmyna Herotona-Jlelbuua

12. Haiinute QpyHKIMIO, [UIsl KOTOPOM nepBooOpa3Hasi UMEET BUJ R/x+c
13. [MoxpiHTerpansHas GyHkuus f (x) HeueTHas U f(x) > 0 Ha oTpe3ke [O,a] , TO UHTErpai

j-f(x)dx paBeH. ..

2a a a
1) j f(x)dx 2) j f(x)dx 3)0 4) 2[ F(x)dx
0 0 0
14. Kakoe 13 CBOWCTB HEONpPEAEIEHHOI0 HHTErpajia He UMEET MecTa

D] 70 =0 2) [ 00 s(e= [ oo e

b c b b a

)| () -de=[ f)de+[ f)dx 4) [ fde=—] f(x)dx
a a c a b

15. ®opmymna 1uist BeIYKMcIeHUs: o0bema Tesaa BOKpyr ocu Ox

16. O6wem Tena, 06pa3oBaHHOTO BpallieHneM KpuBoi y=f(x) Bokpyr ocu Oy MOXKHO
BBIYUCIUTH 110 (popmyIie

V= 7rJ. y (x)dx 2)V= 7Z'J. y(x)dx 3)V = 7Z'J. x(y)dy 4)V = 7ZJ.X2 (»)dy



17. [nomans Gurypsl, orpaHUuECHHON JTUHUSIMHU

18. ®opmyna Hetotona-JIeliOHMIIa UMeeT BU

D[ f(dx=F®)-F(a) 2) [ f(@)dx=F@)-F®) 3) [ f(x)dx=fb)-f(a)

4) [ f(0dx=f(a)- £ (b)

19. HecoOcTBEHHBIM UHTETPATI-ITO

20 . UnaTerpan j dx paBeH
1 x+In x
1)1 2) 3)0,5 4)2
21. 3anummre GopMyiTy I BBIYUCICHHS JJIMHBI IYTH
22.
AY
4
' ' -
() . I x
I
I
+- [
4+————- !

Ha pucyHke npuBeeHo reoMeTprIecKoe n300pakeHrne KOMIUIEKCHOTO YHcia. 3armcarhb
anredpandeckyro Gopmy ymucia

23. Haiitu 3Hauenue BoipaxkeHus (7 +i)(2 —i)
1) 13+5 2) 15+5i 3)13-5i 4) 15-5i
24. 3anumuTe paBeHcTBa 1) i = 2)i* = 3) i’ =

25. Ilycte z =1+i. U3BecTHO, YTO |z| =2, argz = % ,torma (1+i)* pasHo ...

) 2v2 2) 4 3)-2J2 4) 4

26. PacnonosxkuTe KOMIIJIEKCHBIC YHCIIa B MOPAAKE BO3pACTAHHA UX MO,Z[y.]'ICI\/lI

1) =2i 2)=-2+i3) 4-3i 4) i
27. duddepennnansHoe ypaBHEHHE — ATO
28 . Ilens cocTaBieHus u pemeHus AuQhepeHnarbHOro ypaBHEeHUs

29 . Tlopsinok auddepentmansaoro ypapaenus — 4y"+y = 5x° pasen...

D2 2)6 3)5 4)4

30. Tlopsamox nmuddepeHnnanTbHOro ypaBHEHUS! COOTBETCTBYET

31 . YcraHoBHUTE COOTBETCTBHE MEXTY AU PepeHIINaTbHBIMU YPAaBHEHUSAMHU U UX
XapaKTEePUCTHUECKUMHU YPaBHEHUSIMH. . .

1.2y =y "+y"'=0 2). 29" =y " +y +y'=03). 2y" =y +y+y=0
BapuanTsl 0oTBETOB

a)2k* -k +k+1=00)2k> —k> +k+1=08)2k" -k’ +k> +k =0



N2k’ —k*>+k=0m)2k* -k’ +k> =0
32 . Buasl nuddepeHnuanbHbIX YpaBHEHHH IEPBOTO MOPSIKA

33. O6mee pemenue quddepeHranbHOr0 ypaBHEHHS IIEPBOTO MOPSIKA - 3TO
byHKIISA

34. Jlano muddepenrmansHoe ypapHerue y” =3x” Haiiqute ero obiiee pemeHne
1
)y=6x+C,C, 2) y :ZX4 +Cx+C, 3) y=x"+Cx+C, 4) y=x"+C,x* +C,

35. Jlano ypaBHenue y"—2y'+ y = Cosx.YacTHOe pelieHrue JaHHOIO ypaBHEHUs
Heo0OXOIUMO UCKATh B BUJE
1) y,, =ASinx+BCosx 2) y,, =e"(ASinx+ BCosx) 3) y,, =ACosx 4) y, . = Ax’Cosx
36. Pemenue nuddepenimanbHoro ypaBuenuss y" —2y'—8y =0, yl0oBJIeTBOpsIOLICE
yeousim y(0)=1, y'(0)=0  wumeer Bux:

2

1 2 1 4
Dy==e*+Ze*2) y=Ze > +—¢* 3) y=—e™ 4) y=8e™ +e*
)y=ge+3e" 2 y=2 3 ) y=3 )y

37. duddepennuanbapie ypaBHEHHS BTOPOTO NOPSIKA
38. Cpenu npo0ell ykakuTe IpaBUIIbHbIE

b x° 2 2x” —5x+1 3 X0y x+l
x-2 3x° —x7 +x x-20 2x* -3
1)1n3 2)2u4 3)1u2 4)3u4
39. JuddepenumanpbHoe ypaBHEHHE I[EpBOro IMOpsAIKAa BHUJA: Y+ f(x)y=gx)
Ha3bIBACTCS
1) ogHOpOaHBIM  2) NTUHEHHBIM 3) ¢ pa3JeNsioUMUCI IepeMEHHBIMU 4) B MOJIHBIX
TuddepeHmanax

40. Mepa m10CKOro MHOXECTBA, N300paKEHHOTO Ha PUCYHKE paBHA

\j

)27 2) 4z 3) 87 4) 167

41. Paznocteio C=A\B MHOXeCTB 4 = {1,2,3,5,7} uB= {3,5,7,9,10} SIBJISIETCS. MHOKECTBO

HC={1,2} 2) C={3,57}3) C={,2,3,57,9,10}4) C={9,10}

42. 3amava OThICKaHUA pelieHus AuQdepeHnaibHOro ypaBHEHUs 10 3a/1aHHbIM HayaJlbHbIM
YCIIOBUSIM Ha3bIBAETCS:

1) npaBusiom Jlonurans 2) meronom Jlarpanxka 3) 3amaueit Komu 3) moacranoBkoit Diinepa
43. Tlpumepsl 3a/1a4, TIe UCTIOJIB3YIOT TU(depeHIaTbHbIe YpaBHEHUS

44. OO6nactb onpeneneHus GyHKIUN 2-X TepEMEHHBIX — ATO



45. YactHas npousBoHas z' = oT pyHkImn 7 =2x> +3xy

46. HeoOxoanmoe ycinoBHe SKCTpeMyMa (QYHKIUH 2-X TIEPEMEHHbIX
47. locTaToyHOE YCIOBHE IKCTpeMyMa PYHKIIUH 2-X IEPEMEHHBIX
48. Thiomans GUTypsl MOKHO HAWTH C IIOMOIIBIO TBOMHOTO HHTETpaia

YA Y
i
1 fy=2x
.73
i
. 16
Y=
| x=
; -
0 -~ X

E

1) idy]‘dx
0 2x
16
4 2

2) [dy [dx
2 2x
4 2x

3) '[dxjdy
> I

x2

E
4) jdy]dx

1 2x

49. C noMouIpt0 TBOMHOTO UHTErPajia MOKHO BBIYMCIIUTD

J~ dx
Vx +/x
IpoOu HeoOX0IMMa MOJICTAHOBKA
Dx=t> 2)x’=t 3)x=t> 4)x=t°
51. ®opmyna JBOMHOIO HHTETpaa

50. B unrterpane JUISL IPUBEACHUS TOABIHTErpPAIbHON (QYHKIIUU K palliOHAIbHOM

52. BeUUCIUTE I In xdx

1) xInx+x+C 2) xlnx-x+C 3) I/x+C  4) x*1/x+C

VA
53. Jlua BBIYMCIIEHHS MHTETpaia J e

0
cosx=t. [Ipu 3TOM Tpeaenasl HOBOro HHTErpajia OyayT

cosx

sin xdx  TenecooOpa3Ho CeNnaTh MOJICTAHOBKY

l)a=1,b=-1 2)a=0,b=1 3)a=-1,b=1 4)a=1,b=0

1 1-x
54. O6nacTbI0 HHTETPUPOBAHMS MHTETpaIa J. dx I f(x;y)dy sBnsiercs
0 0
1) npsIMOYTOJILHUK



2) OKpYXHOCTb
3) TpeyroJbHHUK
4) kBaspaT
1 3
[TocTpotiTe 06J1aCTh HHTETPUPOBAHUS J.dyj f(x;y)dx

0 2
2x+5 N
55. Paznoxenune npobu ——————— HA MPOCTEHIIME UMEET BUJL:
(x” +8)(x+1)

1 3A N B 2) 3A +Bx+C

x +8 x+1 x+8 x+1
3) A)3c+BJr C 4) A N 2Bx+C N D

x +8 x+1 X +2 x"-2x+4 x+1

56. ®opMyIia HHTErPUPOBAHUS 110 YACTSIM UMEET BUJL:

n [vav=vv+[vav  2) [vav=uv+[uav  3) [vdv=UV-[vdU
[vav =uv +[vav

57. Pan —aro
58. HaifTu Tpu nepBbIX 4ieHa psaa Z 5 ! "
n=1 &N —
1, 0,5 0,25
2)1; 1/3; 1/5

3) 1/3; 1/5; 1/7
4)0,5; 0,25; 0.125
59. HeoOxoauMBbIii MPU3HAK CXOUMOCTH 3HAKOIOJIOKUTEIBHOTO psiaa

2

60. OmpeienieHHbIN UHTETPaT ICos2xdx paBeH
T
1

10,5 2)0,5 3)0 4)-1 51

61. Ilnomans purypa Mo>kHO BBIYUCIUTD C TIOMOIIIBIO MHTErpaja:

l)j-(Z—x)dx 2) J-(Z—x)dy 3)]1.((2—x)—x)dx 4) j‘(x—(2—x))dx

o0
62. Psin Buna Z U, ,tne U, -4eHbl YUCIIOBOM ITOCIE0BATEIbHOCTH HA3bIBAETCS

n=l

1) yncnoBbIM

4)



2) CTENIeHHBIM
3) psagom Dypre
4) psnom Jlopana

63. O0um perenueM AuddepeHnaIbHOro ypaBHeHus y' + y =1 sBiasercs QyHKUUA:
1)y=Ce*+1 2) y=Ce ™ +1 3) y=Ce ™ +14) y=Ce* +1
Pa3noxuTh B psig Makinopena GyHKuuo 2 sin x

64. Psan Z La CXOJIUTCS TIPU YCIIOBUH

n=1

1) a<0

2) a1

3) 0<a <1

4) a=1
65. Hanucate dopmyny n-ro unena psga 1+1/4+1/9+1/16+......

1) I/n!

2) 1/n?

3) 1/2n-1

4) 1/(n-1)>
66. ®opmyina psga Makiopena
67. Psn @ypre
68. CKOJIBKO TPEX3HAYHBIX YHUCET MOXKHO COCTABHUTh U3 KapTouek ¢ mudpamu: 0; 2; 5; 7 ?

1) 24
2) 12
3) 16
4)20

69. Cxonbko OYKBOCOUETAaHUH PA3INYHBIX MOXKHO COCTaBUTh NIEPECTAHOBKOM KapTOUEK CO
cnenyromumu oykBamu: K, O, JI, O, K, O, JI, b, YU, U, K?

. n!
Hcnons3yiite popmyny: P, = ———
n'!n,'nyl..n!

1) 554400
2) 1108300
3) 277200
4) 10840
70. ®opmyiia KJIaCCUYECKON BEPOATHOCTH

71. Haiitu BepOATHOCTH TOTO, YTO MIPH OPOCAHUU JIBYX UTPAJIbHBIX KOCTEH B CyMME BbINIAJIET
II9Th OYKOB.
1

1)5

)=
)36



5
3=

)6
5
4)—
)36

72. B ypHe 4 cuHux 1 7 KpacHbIX mapoB. V3 ypHBI Hayaady OJIMH 3a APYTUM HU3BJIEKAIOT JBa
11apa, He Bo3Bpalas ux oopatHo. HaliT BepoATHOCTB TOTO, YTO

cHauasa Oy/eT U3BJIeUYEH CUHUH 11ap, a 3aTeM — KPAaCHBIH.
Dios
2) ;—;
3=
4) %

73. Haiitu BepoATHOCTH TOT0, 4yTO IIpH 10 Opockax MOHETHI, OpEén BBIIAAET 3 pasa.

1)%
2)1,2
3) 0,24
4) 0,9
74. MaremaTnueckoe oxujpaHue ciaydaiiHod BenuuuHbl X 0,5; aucnepcust ciydaiHOR

BEJIMYMHBI X 5. Haiith MareMaTM4eckoe OXHAAHUE W JUCIEPCUI0  CIy4YaHOMN
BenmunHbl 2.X —3.

DM@2X -3)=-2; DX -3)=202) H)M(2X -3)=2; D2X —3) =20
3) HMQ2X -3)=3; D2X -3)=10 4) hH)M(2X -3)=-5; D2X -3)=6

75.J]1B¢ HE3aBHCHMBIC IUCKPETHBIE CIydalHbIE BEIMYMHBI X M Y 33JaHbl 3aKOHaMH
pacnpenenenus. Hailtu mareMatnyeckoe 0XKUIaHUE U JUCIIEPCUIO ISl CITy4alHOM BEJIMYMHBI
Z=2X-17Y.

X -5 2 3 4
P 0,4 0,3 0,1 0,2
1 4
0,2 0,8




76. YkazaTh COOTBETCTBHE MEX Y (HOpMYJIaMU PAaBHOMEPHOTO pacIpeAeIICHHS

fﬂr(xix._} (1)
1

f)=q—.(x; <x=x,)

Xy — X

10.(x>x,)

e ’ X 1 ¥ i —x x.4x
M., = | xf(x)dx = dx = = == — 2

_'[Ef{} ;[3—1 Xy —x; 2| 2(xy, — x;) 2
D}L :ILE}&:_'}{}E’:: —_— _,_1_{}_[-__ x: * —‘]_{‘}L.-__

5 Xy — X X, —x 3 x, —x;)

]

o trn+xn (orx)  x-2vng+xn  (q-xn )@

3 4 12 12
x'\ - ."L'- (4)
Oy =———
Py
2-3
Jlucniepcus ....; TUIOTHOCTh BEPOSITHOCTH. ...; CPEIHEE KBAJAPATHIHOE OTKIOHEHHE. . .;

MaTEMaTHYECKOE OKUIAHHUE. . ....
Kitod Tecta (9K3aMeH BTOPOHM CeMecTp)

o o o o o o - o
Q Q Q Q
g Z:5a § Z:a § Z:=a § Z:sa
2 7| = 7| = £ = £
= = = =
1 2 20 4 39 2 58 2
2 2 21 - 40 4 59 -
3 - 22 4 -4 41 1 60
3
4 2\/3x— 23 4 42 3 61 3
5 3 24 - 43 - 62 1
6 - 25 4 44 - 63 2
7 - 26 3214 45 - 64 2
8 dabek 27 - 46 - 65 2
9 - 28 - 47 - 66 -
10 a 29 1 48 3 67 -
11 - 30 - 49 - 68 2
1 2-8,1-
12 T 31 o 50 4 69 1




13 3 32 - 51 - 70 -

14 2 33 - 52 1 71 1

15 - 34 2 53 1 72 1

16 4 35 1 54 3 73 1

17 - 36 2 55 4 74 1

18 1 37 - 56 3 75 24.4:131,4
19 - 38 2 57 - 76 3,1.4,2

Kputepum oueHKM TecToBbIX 3a4aHUN
Mpumep oueHKMU TEeCTOBbIX 3a4aHUIN MOXKET onpeaenatbca no popmyne:
Yucso npasunbHbIX 0meemos .
= OLLTECTU S mmmmmmmmmmm s oo oo - *4(3)

Bcero BOMPOCOB BT €CTe

COCTaBHaA 06LLei OLEHKN 3a Kypc, KaK yKasaHo B npumepe n.3.1.

I'p,eOu.mecmup,— OLUEHKa 3a TECTUPOBaHUE. OueHKa 3a TecT MCNONb3YETCA KaK




