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1 O01mme moJ10KeHU s

PaGouas nporpamma aucuuminHel «MaremaTHKa» COCTaBlieHAa B COOTBETCTBUU C TpeOo-
BaHUSAMU (eAepaTbHOIO TOCYJAPCTBEHHOTO O0pa30BaTENbHOIO CTAHAAPTA, YTBEPIKIECHHOTO
npuka3zoM MunuctepcTBa oOpazoBanus U Hayku Poccutickoit ®eneparuu Ne 246 ot 21.03.2016,
U OCHOBHOH Tpod)eCCHOHaIbHONW 00pa3oBaTebHON MPOrpaMMbI TOJATOTOBKH «be30macHoCTh
JKU3HEACITEIIBHOCTH B TexHOChepe» 1o Hanpasieruto 20.03.01 "TexHocdepnas 6e30macHOCTD".

3anaqn - Pa3BuTHE HaBBIKOB MAaTEMAaTUYECKOTO MBIIIJICHUS CTYJICHTOB.
AUCHHUTLTAHBI - OBNaIcHHE METOJIOB MCCIICOBAHUS U PEIICHUSI MATEMAaTUIECKUX 3a/1a4.

- BBIpa60TKa Y CTYACHTOB YMCHHA CaMOCTOATEIIbHO paClIupPAThL CBOM MaTEMa-
THUYCCKHEC 3HAHUA.

- PasBuTHE HABBIKOB MCIOJIB30BAaHUS MaTeMaTHYECKUX MCTOAOB M OCHOB Ma-
TEMATUYCCKOIro MOACIUPOBaHNs B HpaKTquCKOﬁ JACATCIIBHOCTH.

OcHoBHBIE Jluneiinas anrebpa. BekropHas anrebpa. AHanutuueckas reometpusi. Beene-
pasiensl / TeMbl | ype B MAaTEMATHYCCKHl aHAIIHS3. Juddepennmansaoe ucuncieHne GyHKIHHA

JUCIUITIINHBI

OJIHOU IepeMeHHOM. DYHKIIMU HECKOJBKUX IIepEMEHHBIX. MHTerpansHoe uc-
yuciaeHue (yHKUMM OAHOM mnepeMmeHHOW. Teopus psgoB. OCHOBBI TEOpHUH
KOMILIEKCHOTO IepeMeHHOoro. uddepennnansapie ypaBHEHHUS.

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH 00pa30BaTe/IbHOIl IPOrpaMMbl

[Tporiecc u3ydeHus MUCHUTUTHHBI «MareMaTuka» HamnpaplieH Ha (OPMHUPOBAHHE CIIEAY-
romux komneTeHui B cootBercTBUH ¢ @I'OC BO u ocHOBHO#T 00pa3oBareabHON MporpaMMoin

(Tabmuma 1):

Ta6n1z1ua 1- KOMHCTCHI_II/II/I U IJIAaHUPYCEMBIC PE3YJIbTAThL O6y‘I€HI/I${ IO AUCHUIITIMHE

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHII U

[TnarupyeMble pe3ynbTaThl O0YUICHHS 110 TUCIUTUTHHE

ITpodeccuonanbhble

[1K-22

CnocoOHOCTBIO HCIIOJIB30BATh 3aKOHBI M METOABI MAaTCMATHUKU,
CCTCCTBCHHBIX, T'YMAHUTAPHBIX 1 SKOHOMHUYCCKUX HAYK IIPU PCIIC-
HUHN HpO(i)CCCI/IOHaJ'IBHBIX 3ajJa4.

3 MecTo TMCHUILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

Hucrmmimaa «MarteMatnka u3ydaercs Ha 1, 2 kypcax B 1, 2, 3 cemecrpax.
JlucrurmiHa BXOIUT B cocTaB Omoka 1 «/lucuumiuHbl (MOIYNH)» M OTHOCHUTCA K

BapUATHUBHOW YACTH.




4 O0beM IMCHUILIHHBI (MOAYJISI) B 3a4ETHBIX eIMHHUIAX € YKa3aHHEM KOJIMYeCTBA
aKa/JleMH4YeCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHI) M HA CAMOCTOSATEJILHYIO padoTy

00yJaromuxcs

OO6mmast Tpy10eMKOCTh (00bEM) TUCIUTLINHEI cocTaBisieT 12 3.e., 432 akan. yac.
Pacnpenenenue o0beMa AUCHUILTMHBI (MOJTYJIS) 110 BHJIAM YYE€OHBIX 3aHATHI MpeCcTaB-

JIEHO B TadJmmue 2.

Tabmuna 2 — O6beM TUCHUILIMHBI (MOJyJIs) IO BUJAM YUeOHBIX 3aHATHH

O0BbeM TUCHUIIINHBI

Bcero akagemu-
YeCKUX 4aCcoB

OO0miast TpyA0€MKOCTh TUCIUILIUHBI

432

KonrakTHas ayquropHasi padota o0y4aommxcs ¢ npenoaasareseM (1o
BH/JaM Y4eOHBIX 3aHATHII), BCEro

192

B toMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHATHSL, IPENY-
CMaTpHBaroIlKe PEUMYIIECTBEHHYIO Nepeauy ydeOHoH HHPpOpMaLuy 1e-
JarOrMYeCKUMHU paOOTHUKAMM )

96

3aHATHSA CEMHHAPCKOTO THINA (CEMHUHAPHI, TPAKTHYCCKHUE 3aHSATHUS, ITPAK-
TUKYMBI, JTJA0OpaTOPHBIC PaOOTHI, KOJUIOKBUYMBI 1 HHBIC aHAJIOTUIHBIC 3a-
HSTHS)

96

CamocrtosiTeibHAs pa0oTa 00y4alOIIMXCH M KOHTAKTHAas padoTa, BKIIO-
YaloI1as TPYIMIOBbIE KOHCYJIbTALUH, UHIUBHIYAIbHYIO paboTy o0y4aro-
muxcs € mpernoaaBaTeIsIMnu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYJII)TaIII/II/I);
B3aUMO/ICHCTBHUE B JIEKTPOHHOW HH(OPMALIMOHHO-00pa30BaTeIbHOM cpese
By3a

204

[TpomMexyTouHas aTTecTanus 00y4aroImuxcs — JK3aMeH 3adeT ¢ OLIEHKOM,
3a4eT C OLEHKOU

36

5 Conep:xkanue JMCHMINIMHBI (MOAYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBEJAeHHOr0 Ha HUX KOJIMYeCcTBAa aKaJeMHUYeCKHX YacoB U BU/10B

y4eOHoi1 padoThbl

Tabnuua 3 — CTpykTypa U coiepkaHue JUCUUIUINHBI (MOIYIIs)

Bunsr yue6HOI paboThl, BKIIOYask CAMOCTOSI-
TEJIBHYIO Pa0OTy 00yUaIOIMIHUXCS U TPYI0EM-
KOCTb (B yacax)

KonrtakTHas padota

HanmMeHoBaHMe pa3ienoB, TEM U COAEPKaHNE npenojaBaTens ¢ 00yJaroumMICs
Marepuaia Jlekumu | Cemunap- | Jlabopa-
CKHE TOPHBIE CPC
(mpakTu- | 3aHATHS
YECKHUe
3aHSITHS)
Pazoen 1 ./luneiinan anzeopa
Tema 1.1. Marpuubl U IEeUCTBUS HAJ HUMH.
OmnpezenuTeny N-ro NOpsaKa U UX CBOMCTBA. 2 2 4




HanmenoBanne pa3aciioB, TEM U COACPIKAHUEC

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroIMMHUCS

MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(mpakTu- | 3aHATHS
YecKue
3aHSTHUS)
Tema 1.2. Cucrempl JIMHEMHBIX YpaBHEHUH.
Teopema Kpamepa. OOparnas marpuia. Mart- 2 5 4
PUYHOE PEIICHHE CUCTEM.
Tema 1.3. Panr matpunsl. Meton ["aycca pere-
HUSI CUCTEM JIMHEHHBIX ypaBHEeHUU. Dopmyiu-
poBka teopembl Kponekepa - Kanemnu. OgHo- 2 2 4
POJIHBIE CUCTEMBI.
Pa3zoen 2. Bekmopnas anzeopa
Tema 2.1. Bektopsl. Jlunelinbie onepanuud Has
BekTopamu. [Ipoekius BekTopa Ha ocb. Jlekap- 2 2 4
TOBBI KOOPJIMHATHI BEKTOPOB U TOYEK.
Tema 2.2. CkansipHoe, BEKTOPHOE M CMEIIAHHOE
MIPOU3BEICHUS BEKTOPOB U UX IPUMECHEHHE. 2 2 4
Pa3zden 3 Ananumuueckas zeomempus
Tema 3.1. [Ipsmast nuHus Ha miockocTH. [lmoc-
KOCTb B IPOCTPAHCTBE. 2 2 4
Tema 3.2. Ilpsimas B mpocTtpaHcTBe. B3anmuoe
pacroyio)XeHue B MPOCTPAHCTBE JIBYX MPSMBIX, 5 5 4
IPSIMOM M INIOCKOCTH.
Tema 3.3 Kpussie 2-ro nopsiaka. [IpeoOpazoBa-
HUE CHCTeM KoopauHart. [IpuBeneHne Kk KaHOHHU- 2 5 4
YECKOMY BUJLY.
Tewma 3.4. IloBepxHocTu 2-ro nopsiaka. Meron
"cedeHni" MOCTPOEHHS TIOBEPXHOCTEA. 2 2 4
Pa3zoen 4. Bsedenue 6 mamemamuueckuil ananus

Tema 4.1. MuoxectBa. @ynkmnus. Obmacts ee
onpezaenenusi. CioxHbie U 00paTHbIe QYHKUINU.
I'padux pyakmuu. OCHOBHBIC dIIEMEHTapHbBIS

4 4 4

GbyHKIMM, UX cBOWCTBA U rpaduku. Yucnosas
MOCJIEN0BATENbHOCTD U €€ ipeaein. [Ipenen
(GyHKIMY Ha OECKOHEUHOCTH.




HanmenoBanne pa3aciioB, TEM U COACPIKAHUEC

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroIMMHUCS

MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(mpakTu- | 3aHATHS
YecKue
3aHSTHUS)
Tema 4.2. Ilpenen ¢pynkuuu B Touke. OnHOCTO-
poHHUE npeaenbl. beckoHeuHo Masble U UX
cBoiicTBa. beckoneuHo OoJbIINe U UX CBOMCTBA, 4 4 4
CBsI3b ¢ OECKOHEUHO MajbIiMU. OCHOBHBIE TE€O-
pemsbl o nipeaenax. HeonpenenenHnocru.
Tema 4.3. IlepBblii 1 BTOpOU 3aMeyaTeIbHbIC
npenensl. HenpepbIBHOCTh PYHKIIUY B TOUKE U
Ha oTpe3ke. Knaccudukarus Touek pa3pbiBa. 4 4 4
CBolicTBa HENPEPHIBHBIX (DYHKIIUH.
Tema 4.4. IlpousBognas ¢pynkuun. Cxema ee
BbIuncieHus. ['eomerpuueckuii u puznyecKuit
CMBICI. YpaBHEHUS KacaTeJIbHON U HOpMaJIH K
KpHMBOi1. BBIBOI (pOPMYII 1151 IPOM3BOIHBIX 4 4 4
anemMeHTapHbIX (GyHkuuid. [Ipasuna nuddepen-
LIUPOBaHUS.
Tewma 4.5. Jlorapudmuyeckoe auddepeHuupo-
BaHue. [I[pon3BoHbIE HESIBHBIX U ITapaMeTpuye-
ckux ¢ynkumii. uddepennuan u ero reomer- 2 4 4
puueckuii cMbici. [IpousBoansie u nuddepen-
[[UaJIbl BBICIINX TOPSIIKOB.
Pazoen 5 /lughgpepenyuanvnoe ucuucnenue oynkyuu 00Hoil nepemenHol
Tema 5.1. OcHoBHBIE TeopeMmbl AU(epeHIIn-
anbHOro ucumcienus (Pepma, Pomns, Jlarpan- 2 5 4
xa, Komm). [Ipasuno Jlonurans.
Tema 5.2. ®opmynsl Teitnmopa u Maxknopena.
IIpumeHeHue. 2 2 4
Tema 5.3. UccnenmoBanue (GyHKIIMA HA MOHO-
TOHHOCTb M 3KCTPEMYM. 2 2 4
Tema 5.4. VHTepBansl BBINYKJIOCTH, BOTHYTO-
CTH, TOUYKM Tmeperuba rpaduka (QyHKUIHU. 2 5 4

HaknoHHEBIe aCHMIITOTHI




HanmenoBanne pa3aciioB, TEM U COACPIKAHUEC

KOCTb (B yacax)

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroIMMHUCS

MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(mpakTu- | 3aHATHS
YECKHE
3aHSTHUS)
Tema 5.5. IlomHoe uccnenoBanue (GyHKIHMNA U
noctpoerne ux rpaduxoB. Haxoxnenue
HauOOJIbIIEr0 U HAMMEHbIIETro 3HaYeHU QyHK- 2 5 4
UMl Ha oTpe3ke. PemeHne nmpakTuyeckux 3aaad
Ha DKCTPEMYM.
Pazoen 6 @ynkyuu HeCKoJIbKUX NEPEMEHHBIX
Tema 6.1. Onpenenenne GyHKIUN HECKOIBKHX
nepemenHbIx (PHII). [Ipenen u HenpeprIBHOCTH 2 2 2
OHII.
Tema 6.2. Yactueie npoussoansie ®HII. ['eo-
METpUYECKasi MHTEpIpeTalysl YacTHBIX IPOU3-
BOAHBIX (YHKIIMU JBYX THepeMeHHBIX. [lomHoe 2 5 6
npupanienue. JuddepeHunpyeMocTh U MOTHBIN
muddepennman OHIT.
Tema 6.3. [IpousBoaHBIE CIOKHON M HESIBHO 3a-
naHHoOM ¢dyHkumil. YacTHble NPOU3BOJIHBIE U 9 5 6
Qg depeHImatbl BBICIINX MOPSAIKOB.
Tema 6.4. KacarenbHasi II0CKOCTh U HOPMaJIb K
nosepxHoctu. IloBepxHocTu ypoBHs. Ilpous- 2 5 6
BOJ[HAs 110 HANPABIICHUIO. [ pasneHt.
Tema 6.5. Oxkcrpemym OHII. Heobxoaumoe u
JIOCTaTOYHOE YCJIOBUS CYILIECTBOBAHMSI dKCTpe-
myma OHII. HanGomblee 1 HanMeHbIIee 3Ha- 2 2 6
yenue OHII B 3amkHyTO# 001acTH.
Pazoen 7 Humezpanvhoe ucuucienue QynKyuu 00Ho nepemenHou
Tema 7.1. IlepBooOpa3zHasi U HeoNpeneTeHHbINH
uHTerpan. Tabmuua wuHTerpanoB. OCHOBHBIE 2 5 6
CBOICTBA HEONPEEIIEHHBIX UHTETPAJIOB.
Tema 7.2. MeTo1bl UHTETPUPOBAHUSL: HETIOCPEI-
CTBEHHOE, BHECEHHUE MO/ 3HaK TuddepeHuana, 4 4 6

3aMEHOM MePEMEHHOM, TTO YaCTSIM.




HanmenoBanne pa3aciioB, TEM U COACPIKAHUEC

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroIMMHUCS

MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(mpakTu- | 3aHATHS
YECKHE
3aHSTHUS)
Tema 7.3. OcHoBHas TeopeMa anredpsl. Pasmo-
YKEHUE MHOTOYICHA C JIEHCTBUTEIBHBIMU KO3(]-
dbunueHTaMu Ha JTMHEWHBIEC U KBaJIpaTUYHbIC 2 5 6
MHOXkUTENH. IHTerpupoBaHue pauuoHalbHbIX
JIpOOeH.
Tema 7.4. UnTerpupoBaHue TPUTOHOMETPUYE-
CKHX BBIpa)XCHMI. YHHUBEpcabHas MOJCTaHOB-
ka. IHTerpupoBanue npocTenmmnx nppamnmuo- 2 2 4
HaJIbHOCTEM.
Pazoen 8 Onpedenennstit unmezpan
Tema 8.1. OnpeneneHHbIN HHTErpal U €ro CBOM-
ctBa. ®opmyna Heiorona-Jleitbuuma. 3amena
MIEPEMEHHON B ONpeAenEéHHOM uHTerpane. MH- 2 2 6
TErPUPOBAHUE I10 YACTSIM.
Tema 8.2. I'eoMeTpuueckue M MEXaHUYECKUE
MPUJIOKEHUS ONPENEIEHHBIX HHTETPAJIOB. 2 2 6
Tema 8.3. HecobctBeHnHble unTerpansl. Gopmy-
na CumrcoHa. 2 2 6
Pazoen 9 Ooviknosennvie oughgpepenyuanshvie ypasneHus

Tema 9.1. OcHOBHBIEC MOHSITHS U OMPEIICICHUSI.
3anava Komm ans ypaBHEHU epBOro MopsaKa. 2 5 6
VYpaBHeHUs ¢ pa3feaioIUMUCS IEPEMEHHBIMH.
Tema 9.2. Jluddepenunanbabie ypaBHEHUS 1-T0O
MOpsIIKA: JIMHEHHBIE, OTHOPOJIHBIE, B TIOJHBIX 2 5 6
muddepennmanax, bepuymnnu.
Tema 9.3. YpaBHEHUS BBICIINUX MOPSIKOB. 3a/1a-
ya Ko /17151 ypaBHEHHUH BBICIIUX MOPSIIKOB. 2 5 6
Meroa noOHUKEHUS MTOPSAKA.
Tema 9.4. JInHeliHblE OAHOPOHBIE YPABHEHUS

2 2 4

BBICHIUX IMOPSAAKOB. OHpeI[eJII/ITCJIB BpOHCKOF 0.




HanmenoBanne pa3aciioB, TEM U COACPIKAHUEC

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroIMMHUCS

MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(mpakTu- | 3aHATHS
YecKue
3aHSTHUS)
Tema 9.5. JIunelinbie HeoAHOPOAHBIC TUPPe-
pEHIMAJIbHBIE YPABHEHHUS U UX PEIIEHUE METO- 2 5 6
JIOM HEONpeesIEHHBIX KOA(PDUITUECHTOB.
Tema 9.6. UucneHHblE METOBI PELLIEHUS 3a7a4
JU1s1 OOBIKHOBEHHBIX TU(PEpeHITHATBHBIX ypaB- 2 5 6
HEHMU.
Tema 9.7. Cucrembl 0OBIKHOBEHHBIX AU Pepen-
[[UAIBHBIX YPAaBHEHUN U METObI UX PEIICHUH. 2 2 4
Pazoen 10 ucnoswie u pynkyuonanvrvie paovl
Tema 10.1. Yucnoseie psgel. Cymma. HeoOxo-
JUMBIHA IIPU3HAK CXOAMMOCTH, CBOMCTBA, J1OCTa-
TOYHBIE NPHM3HAKM CXOAMMOCTH YHMCIIOBBIX Psi- 2 2 4
JIOB C IOJIO)KUTEIbHBIMU WICHAMHU.
Tema 10.2. 3nakonepeMennsble psaabl. [Ipusnax
Jlertonuna. Onenka ocraTka psiga. AOCOIIOTHAS ) ) 4
Y YCJIOBHAsl CXOJUMOCTH.
Tema 10.3. @yHKIMOHANBHBIE PSAABI U TOHATHE
paBHOMepHON cxoxumocTtu. [Ipusnak Beiep-
niTpacca O paBHOMEPHOW cxomumocTtu. HHre- 2 5 4
rpupoBanue U nuddepeHnupoBanue GyHKIUO-
HAJIBHBIX PSZOB
Tema 10.4. Crenennsie psasl. Teopema AOensi.
Paner Teimmopa m  Maknopena. Pasznoxenune 5 5 5
bynkuuit B psg MakinopeHa.
Tema 10.5. TlpunokeHue CTENEHHBIX PSAOB K
NpUOIIMKEHHBIM BEIYUCIICHHSIM. 2 2 4
uToro
96 96 204

Mo AMCHUIIJINHE




6 BHeayauTopHasi caMOCTOSITeIbHAsI PA60Ta 00yYAIOIIUXCS M0 TUCHUTIJIHHE
(MmonyJ10)
[Ipy nmnaHUPOBAHMHM CAMOCTOSTEIHLHONH PabOTHI CTYICHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBAThCS CJICAYIOIIUM PACTIPEICIICHHEM YacOB Ha CaMOCTOATEIbHYIO padoty (Tabimuia 4):
Tabnuna 4 — PexomenayeMoe pacmipe/ereHiue 9acoB Ha CAaMOCTOSITENIbHYIO0 paboTy

KoMnoHeHTBI CAMOCTOATEILHOM paﬁoTLI KoaunyecTBo 4yacoB

I/IayquHe TCOPETUUCCKUX pa3aCI0B JUCIHUITIINHBL

HOI[I‘OTOBKa K 3aHATUAM CCMHUHAPCKOI'O THUIIA

[TonroroBka u odopmiieHue KonTponbnas padora, KonTponasHas
pabota, Kontponbnas pabora PI'P, PI'P, PT'P

204

7 OueHoOYHbIE CPeCTBA /I NPOBeAeHNs TEKYILEero KOHTPOJIsA
H MPOMEKYTOYHOM aTTeCTANUM 00y4al0NIUXCH M0 JUCHMILIHHE (MOTYJII0)

@DOHJI OLIEHOYHBIX CPEJCTB UIsl IPOBEIEHUS TEKYLIErO0 KOHTPOJIA YCIEBAEMOCTH U IIPO-
MEXYTOYHOM aTrTecTauuu npeacrasieH B [Ipunoxennn 1.

[TosHBIA KOMIUIEKT KOHTPOJIBHBIX 33JaHUN WJIM MHBIX MaTepUaloB, HEOOXOIUMBIX IS
OILICHWBAHUSA PE3yJIbTATOB OOYYEHHUs MO JUCIHHMILIMHE (MOIYIIO), MPAaKTHKE XPAHUTCSA Ha Ka-
benpe-pa3paboryrke B OyMa)kHOM M 3JIEKTPOHHOM BHU/IE.

8 VYueOHO-MeTOAUMYeckOoe H HHPOPMAIMOHHOE oO0OecneYyeHHe TUCHHIIHHBI
(MoayJis)

8.1 OcHoBHasi uTepaTypa

1. Beicmmas MmatemaTuka: CrienmaibHbIe pa3felbl: [cOopHUK 3a1a4 ¢ pemeHusmu| /B. . Adana-
cbeB, O. B. 3umuna, A. . Kupunnos u ap. - M.: ®U3MATIINUT, 2006; 2003. - 398c. u3-33k3
a0-453k3

2. Bpiciias maTemaTHka Uil DKOHOMHUCTOB : YydeOHoe mocobue nansi By3oB /Ilog pen.
H.III.Kpewmepa. - 2-¢ uzn., nepepad. u gon. - M.: baaku u bupxu: FOHUTH, 2003; 2002; 2001;
2000. - 472c. u3-19k3 a0-737k3

3. I'mypman B.E. Teopus BeposiTHOCTEN U MaTeMaTudeckas ctaTucTuka. — M.: Beiciias mikona,
2005.

4.  JlormnoB, B.H. Teopuss  BEpOATHOCTEM WM MaremMaTU4yecKas  CTAaTHCTHUKA.
/I http://www.initkms.ru/library/main;

5. lllumaues, B. C. 3agaunuk mo BhICHIEH MaTeMaTUKe [ DJIEKTPOHHBIN pecypc]: yaeOHoe moco-
oue / B.C. Illumaue. - 10-e wusnm., crep. - M.. HUI[ HMHOPA-M, 2016. - 304 c. //
ZNANIUM.COM :  onekTpoHHO-OMOnMoTeuHas  cuctema. —  Pexum  jgoctyna:
http://www.znanium.com/catalog.php?

8.2 [lomoJHMTEJbHAA JIUTEPATypa
1. Manko, I1.E. Beiciias maremMatuka B ynpaXHEHMSIX M 3a/adax : yueOHoe mocobue
mis By30B. U.1 /I1. E. lanko, A. I'. [Tonos, T. 5. KoxeBuukosa. - 3-e uza., nepepad.,
non. - M.: Beicmast mikona, 1997; 1986; 1980. - 320c.; M.: OHUKC 21 Bek: Mup u
O6pazoBanue, 2006; 2003. - 304c 5460k3
2. bponmreiin, M.H. CipaBoYyHMK MO MaTeMaTHKe Uil MHXXEHEPOB U YYaIIUXCS BY-
30B: YuebHoe mocobue ans By3oB / M.H. bponmreitn, K.A. Cemenzases. - CIIO.:
Jlanb, 2010. - 608 c.
3. Hanxo, ILE. Bricmas MaTemaTuka B ynpakHeHUsX M 3aaadax: B 2 u. U.2 / II. E.
Hanko, A. I'. Tlomos, T. . KoxeBHukoBa. - 5-¢ u3f., ucnp. - M.: Beiciias mkona,
1999; 1998; 1997; 1986; 1980. - 414c. ; M.: OHUKC 21 Bex: Mup u OGpa3zoBanue,
2006; 2003. - 416¢. 3845k3
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4. 3umuna, O.B. Beiciias marematuka: yueOnoe nocobue / O. B. 3umuna, A. U. Ku-
puios, T. A. CanbaukoBa; [lox pen. A.M.Kupumnosa. - 3-e u3z., ucmp. - M.: ®U3-
MATIINT, 2006. - 368c¢. u3-13k3 a0-113k3

5. Ky3nenos, JI.A. COOpHUK 3aJaHUl IO BBICIICH MaTeMaTHKE (THUIIOBBIC Pacy€Thl):
yuebHoe nocodue / JI. A. Ky3nenos. - 3-e usn., ucmp. - CII6.: Jlans, 2005. - 240c. -
(YaeOnuku ais By3oB. CrienuanbHas JuTeparypa). 493 - 19k3 ab - 1987k3.

8.3 MeToauyeckue yKa3aHus JJIsI CTYI€HTOB 110 OCBOEHUIO JUCIUNIMHBI

1. Karanmaxunosa 1. H. Hauana maremarndeckoro ananmza: y4ue0.-MeToJI. mocodue /
Komcomonsck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2014. — 116 c.

2. Karanaxunosa U. H. ®yHK1nu ogHO#M niepeMeHHoi: yue0.-Mero. nmocodue / Kom-
comonbek-Ha-AMype: @I'BOY BIIO «KHAI'TY», 2015. — 235 c.

3. Karanaxxnosa . H. OcHOBBI MaTeMaTHYECKOT0 aHAJIM3a: paboyas TeTpajb IO Ma-
TEMAaTHKE JJII UHOCTPAHHBIX CTYJACHTOB BCEX TEXHUYECKUX crienunainbHocTel / KoMm-
comoubck-Ha-Amype: @PI'BOY BIIO «KHAI'Y», 2019. — 55 c.

4. Karanaxnosa U. H. luddepennmansapie ucuncieHus: GyHKIUNA OJHOW IepeMeH-
HOI: pabouast TeTpaab MO MaTeMaTUKe ISl HHOCTPAHHBIX CTYJIEHTOB BCEX TEXHHUYE-
ckux cnenuanbHocTeld OOBIKHOBeHHBIC MU (EepeHIIMATLHBIC YpaBHEHUS: pabodas
TETpajlb MO MaTeMaTUKe AJi HHOCTPAHHBIX CTYJICHTOB BCEX TEXHUYECKHX CIIeLHaTb-
Hoctell / Komcomonbck-Ha-Amype: ®I'BOY BITO «KHAT'Y », 2019. — 67 c.

5. KaranaxuoBa M. H. OGsikHOBeHHbIE TudepeHanbuble ypaBHEeHUs: padoyas
TeTpaab 10 MaTeMaTUKE JUIsl HHOCTPAHHBIX CTYJACHTOB BCEX TEXHUYECKUX CIEIHATb-
Hocreil / Komcomonbck-Ha-Amype: @I'BOY BITO «KHATI'Y», 2019. — 55 c.

8.4 CoBpemennblie mnpodeccuoHaIbHble 0a3bl [JaHHBIX U HH(OPMAIMOHHBbIE
CIPaBOYHbIE CUCTEMbI, HCIOJIb3yeMble NP OCYIEeCTBJIEHUN 00Pa30BaTEILHOIO
npouecca no JUCHUIINHE

1 DnextponHo-Oubmuoreunas cucrema ZNANIUM.COM. [lorosop EIT 44 Ne 003/10 36¢
MK3 191272700076927030100100120016311000 ot 17 ampenst 2019 r.
2 DnexktpoHHO-O0uOMOTeuHas cuctema [IPRbooks. JIuniensuonnsiii qorosop Ne EI144 No

001/9 na mpenocTaBiaeHHE AOCTYyTA K MIEKTPOHHO-0nOMMoTeuHo cucreme IPRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

8.5 Ilepeyenbp  pecypcoB HH(OPMANMOHHO-TEIEKOMMYHUKALHMOHHOH CeTH
«HHTEepHeT», He0OXOAMMBIX JIsl OCBOCHMS TUCIUIIIMHBI (MOAYJIsT)

1. boraroa C.B., byxenckuii K.B., JlykpsnoBa I'.C. luddepennuanbupie ypaBHEHUS.
Psaner : Ilpaktukym ¢ wucnoib3oBanueM cucrembl Mathcad : ExmHoe okHO moctyma K
obpasoBatensHbIM pecypcam //http://window.edu.ru/resource/455/70455

2. Mathcad Application Server (MAS): Omnmaiin pacuerst B Mathcad //
http://mas.exponenta.ru

8.6 JInueH3MOHHOE MPOrpaMMHOe oGecrieyeHne, HCNoJab3yeMoe NMpu
OCYIIeCTBJIEHUH 00Pa30BaTEILHOIO MPoIecca Mo JUCHHUILINHE

Tabnuua 5 — [lepeyeHp UCTIOIB3yEeMOr0 IPOTPAMMHOTO 00eceueHUs

Haunmenosanue [10 PexBu3nuThHI
Microsoft Imagine Premium Jlunensuonnelit norosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOOIHAS TUIICH3HSI, YCIIOBUS UCTIONB30BAHUS TI0 CCBIIKE:
https://www.openoffice.org/license.html
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9 OpraHn3aun0HHO-ne):[ar0ruqeclme yciaoBus

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriaMeHTUPYeTCss Y4eOHbIM IIIAHOM M pac-
nucaHueM ydeOHBIX 3aHATHH. SI3bIKk 00yueHus (mpernoaaBaHus) — pycckui. [[ns Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS IPOAOIKUTEIBHOCTHIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYaTbHON 00pa3oBaTEeNbHON TpaeKTOpUH O0yyaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jieil, OCBOEHHBIX B IpoIlecce MPEAIIECTBYIOMEro 00yueHus, KOTOPbIi 0cBOOOXKAaeT 00yyarole-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

VYyeOHblil MpoIecc MpH MpenojaBaHuid Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPaIu-
IIMOHHBIX, THHOBAIIMOHHBIX M MH(MOPMALMOHHBIX 00pa30BaATENbHBIX TEXHOJIOTUH. TpaaunuoH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTUU TPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTHYECKHU-
MH) 3aHATHAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OpM NpoBeneHus 3anatuii. Madopmanmonase
o0pa3oBaTe/bHbIE TEXHOJIOIMH PEATM3YIOTCS IYyTeM aKTUBU3ALUU CaMOCTOSITEIbHON paboThI
CTYZICHTOB B HH(POPMAIIMOHHON 00pa30BaTeNbHOI cpefe.

9.2 3aHATHA JEKIIUOHHOI'0 THIIA

JIEKIMOHHBIN KypC MpEeanoiaracT CUCTeMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPO-
COB y4eOHOro IJIaHa.

Ha nepBoii nexkuuu eKTop 00s3aH MperynpeIuTh CTYI€HTOB, IPUMEHUTEIHHO K KAKOMY
06a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HAMOONIbIIHMK 00beM WH(pOpMaNUU U 00ecreunBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BONPOCOB IPHU 3HAYMTEIBHO MEHbILEH 3aTpaTe BPEMEHH,
9YeM 3T0 TpeOyeTcst GOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIEHOE H3y4eHHE MaTepraa.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CeMuHaApCKUE 3aHATHS IPEICTABIISAIOT COO0H ETANN3AIUIO JIEKIHOHHOTO TEOPETHYECKO-
ro MaTepuasa, IpoBOJATCS B LEJAX 3aKPEJICHNs Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3/Iebl.

OcHoBHOH (OpMOI1 NTPOBE/IEHUSI CEMUHAPOB SIBIISIETCS. 00CYXIeHne Hanbosee mpodiiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3d0op MPUMEpOB M CUTyallUd B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemnojaBaressi BXOMIAT: OKa3aHWE METOJIUYECKON TO-
MOIIH U KOHCYJIbTUPOBaHME CTY/IEHTOB 10 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHBHOCTH Ha CCMUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, ITpeJIaraeéMble MpernoiaBaTesnem;

* y4acTHe B JUCKYCCHAX;

* BBITTOJIHEHHUE MTPOEKTHBIX U MHBIX 33aJJaHUI;

* ACCHCTHPOBAHME TPENOIABATENIO B IPOBEICHNUN 3aHATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKaTh
CCBIJIKHM Ha UICTOYHHKU.

Jloknanel U ONIOHUPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIAJACHUS TEOPETHUECKUM
MaTepHaoM, a TaKXKe KOPPEKTHOCTh M CTPOTOCTh PACCYKICHHH.

OrneHrBaHuE 3aJaHUi, BBHIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOAMT B HAKOIUICH-

HYIO OIICHKY.
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9.4 CamocTosTebHAsA padoTa 00y4aOLUXCS 0 TUCHHUIIHHE (MOIYJII0)

CamocTtosaTenbHas paboTa CTYJEHTOB — A3TO IMPOILECC AaKTUBHOTO, II€JIEHANIPABICHHOTO
NPHOOpPETEHUs] CTYJACHTOM HOBBIX 3HAHUH, YMEHUH 03 HEMOCPEICTBEHHOTO y4JacTHsI Mpernoia-
BaTeJsl, XapaKTEpU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ybTaTOB AEATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATeTbHON PaOOTHI:

* CHUCTEMAaTH3alus U 3aKPEIICHUE MOTYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHHH CTYJICHTOB;

- yryOJIeHHe U paclIMpEeHUE TEOPETUYCCKUX 3HAHMIA,

- (hopMHpoOBaHNE YMEHUHN HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELUUATIBHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEH, aKTUBHOCTU CTY/I€HTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEILHOCTH MBIIIJICHHS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrositenpHas paboTa MOXKET OCYIIECTBIISITHCS MHIUBUYATIBHO WM TPYIIaMH CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHomorust OpraHu3aIy CaMOCTOSTEIHLHOM pabOThl CTYICHTOB BKJIFOYAET MCIIOIh30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAOOTHI CTYJACHTOB MOXET
MPOXOJIUTH B MMCbMEHHOM, YCTHOM WIIM CMEIIaHHOH (opme.

CryneHTsl JODKHBI MOAXOAWTH K CaMOCTOSITEIBHOM padoTe Kak K HaWBaKHEHUIIEMY
CPEICTBY 3aKpEIUICHUs] U Pa3BUTUSI TEOPETUUECKUX 3HAHUM, BHIPAOOTKE €IMHCTBA B3IJIAJIOB Ha
OT/IENIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI ONPEICTICHHBIX HABBIKOB U MCIOJIB30BaHUs mpodec-
CHUOHAJILHOM JIUTEPATYPHI.

9.5 MeToanueckne yKazanus JJis 00y4aOMIMXCS M0 OCBOECHHIO TN CHUIIIMHBI

[Tpy M3y4YeHHH IUCHUIUIMHBI OOYYaroOUIMMCs 1eIeCOO0pPa3HO BBIMOMHITH CIEAYIOIIHE
PEKOMEHIALINN:

1. U3yuenne yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszena no y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
pPEKOMEH/IyeTCs 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPECIEHHs, OHATHS pa3jie-
na.

3. Ocoboe BHMMAaHUE ClIeAYeT YAEIUTh BHIMOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
SIM ¥ HHJJUBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENBHYIO paboTy.

4. Bes TemaTuka BONPOCOB, M3Y4aeMbIX CaMOCTOSITENbHO, 3a/1a€TCs Ha JIEKLIUAX Mpero-
naBaresneM. VM jke 1aroTcsi HCTOYHHKH (B MEPBYIO OYepe/ib BHOBb U3JJaHHBIC B IMEPHOAMYECKON
HaY4HOI uTeparype) Juist 6ojee AeTalbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX HA JIEKIHH.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJKHBL:

- IPOCMAaTPUBATh OCHOBHBIE OTpe/ieIeHHs U (DaKThI;

* TIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA Ha JICKIIMOHHOM 3aHATHU MaTepHual U JOMOJHHUTH
€ro ¢ y4eTOM peKOMEH/JOBAHHOW MO JAHHOM TeMe JIUTepaTyphl;

* U3YYUTHh PEKOMEHIOBaHHYIO JIUTEPATYPY, COCTABIISTH TE3UCHI, aHHOTAIINN M KOHCIIEKTHI
HanOoJiee BaKHBIX MOMEHTOB;

* CAMOCTOSITEIILHO BHITIOJHATH 33IaHUsI, aHAJOTUYHBIE MTPeJIaraéMbIM Ha 3aHATHSIX;

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPECTB.

1. MeToanuyeckue yka3anus nmpu padore HaJl KOHCIIEKTOM JIEKIIUH

B xoj1e JIeKIIMOHHBIX 3aHATHI HEOOXOJMMO BECTH KOHCIEKTHPOBAaHUE y4eOHOro MaTepua-
na. OOpamate BHUMaHNE Ha KaTeropuH, GOPMYIUPOBKH, PACKPHIBAIOIINE COJIEPKAHUE TE€X WA
UHBIX SBJICHUN M MPOLIECCOB, HAYYHbIE BBIBOJBI U MPAKTUYECKUE PEKOMEHJIAINH, TIOJI0KHUTEIb-
HBI OTBIT B OPaTOPCKOM HCKycCTBe. JKenaTenbHO OCTaBUTh B pabOYMX KOHCIIEKTaX IO, Ha
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KOTOPBIX J€JIaTh IIOMETKM M3 PEKOMEHIOBAHHOW JIMTEPaTyphl, JOMOJHSIOIIME MaTepuai Ipo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MMOJAYEPKHUBAIOLINE O0COOYI0 BaXXHOCTh TE€X WJIM MHBIX TEOpEeTHYe-
CKUX IOJIOKEHMH. 3a/1aBaTh MPENOAABATENI0 YTOUHSIOIMIE BOIPOCH! € LIEIbI0 YICHEHUS TEOpe-
TUYECKUX TOJIOKEHUH, Pa3pELICHHs CIIOPHBIX CUTYaLUN.

2. Metoauyeckue yKa3aHus 110 CAMOCTOSITeIbHON padoTe HaJ M3ydYaeMbIM MaTepHa-
JIOM M IIPH MOATOTOBKE K NPAKTHYECKUM 3aHATHAM

HauunaTe Hano ¢ M3y4eHHUs PEKOMEHJIO0BAaHHOU nuTeparypbl. Heo0XoauMo MOMHHTE, YTO
Ha JIEKIIUM OOBIYHO paccMaTpHUBAETCsl HE BEChb MaTepHall, a TOJIbKO €ro 4actb. OcTajlbHas ero
4acTh BOCIIOJIHSIETCS] B IIPOLIECCE CaMOCTOSITENbHON paboThl. B ¢Bsi3u ¢ 3THM paboTa ¢ peKoMeH-
JIOBaHHOW JUTeparypoil oOsi3aTenpbHa. Oco0oe BHUMaHUE IPU 3TOM HEOO0XOAUMO OOpaTHTh Ha
COJIepKaHNE OCHOBHBIX IOJIOKEHHH U BBIBOJOB, OOBSICHEHHE SIBICHUH M (DAKTOB, YSCHEHHE
IIPAKTUYECKOTIO MPWIOKEHUS PacCMAaTPUBAEMBIX TEOPETHMYECKHX BOIPOCOB. B mponecce 3toit
paboThl HEOOXOIMMO CTPEMHUTHCS MOHATH U 3alIOMHHUTH OCHOBHBIE IOJIOKEHHUS paccMaTpuBae-
MOT0 MaTepuaia, IpUMephl, MOSCHSIIOIIUE €ro, a TaKKe pa3o0paThCs B WIUIFOCTPATUBHOM MaTe-
puaie.

10 Onucanne MaTepuabHO-TEXHHYECKOT0 ofecnevyeHnsi, He0OX0AUMOro JIs
ocyuiecTBJIeHHs 00pPa30BaTEeIbHOIO NPOLeCcCa MO JUCHHUILIMHE (MOAYJII0)

10.1 YuebGHo-1200paTopHOe 000py/i0BaHHE
OtcytcTByeT

10.2 Texnnuyeckue v 3J1eKTPOHHbIE CPeCTBA 00yYeHH
JleKIIMOHHBbIE 3AHATHS (NPU HATUYUU).
AynuTopuu Ams TEKIHOHHBIX 3aHATHH YKOMILIEKTOBAHBI MEOENBI0 U TEXHUYECKUMHU
CpeAcTBaMU OOYYEHUs, CIYXAIUMH JUIS TPEACTaBIeHHUS y4eOHOW wuHpopManuu
0oJbIION ayauTopud (HAOOpBI JAEMOHCTPALIMOHHOTO 00OpyHOBaHUs (IIPOEKTOD,
9KpaH, KOMIBIOTEP/HOYTOYK), y4eOHO-HAIJISAIHBIE MOCOOWS, TEeMAaTUYECKHUE WILTIO-
CTpAaIym).
IIpakTHYeckue 3aHATHUS (NPU HATUYUL).
AymiuTopun A MPakTHUYECKUX 3aHATHH YKOMIUIEKTOBAHbI CIEIMAIN3UPOBAHHOM
MeOeNbl0 M TEXHUYECKUMHU CpelICTBaMU OOy4eHMs (IPOEKTOp, IKpaH, KOMIIbIO-
Tep/HOYTOYK).

CamocrositeibHas padora.

[TomernieHust 1y1si cCaMOCTOSATEILHON paOOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «MIHTepHeT» U JOCTYNOM K SJIEeKTPOHHOM HH(POPMAIIMOHHO -
oOpazoBarenbHol cpene KHAT'Y:

- yutanpHbIl 3a1 HTh KHAT'Y;

- KOMIIBIOTEePHBIE KJ1acChl (aya.225 kopmyc Ne3 ).

11 Uuble cBeneHus

MeToanyecKue PEKOMEHAAUHA 110 oﬁyqe}mm JIMI ¢ OTPAHNYCHHBIMH BO3MOKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoenne JAUCITUITIIMHBI O6y‘-IaIOH_[I/IMI/IC$[ C OIrpaHUYCHHBIMU BO3MOXHOCTAMH 3J0POBBA
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMHU OOYYAIOUIUMHUCS, TaK U B OTAEITHHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS 7S OJTydyeHus: 00pa3oBaHusl 00y4aromuMHu-
Csl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI.

[Ipodeccopcko-nieqarornyeckuii COCTaB 3HAKOMHUTCS € TICUXO0JI0T0-(PU3UO0TOTHIECKUMHU
OCOOCHHOCTSIMU OOYYArOIIMXCs MHBAIUIOB U JIUI[ C OTPAHHYEHHBIMH BO3MOXKHOCTSIMHU 3/10PO-
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Bbsl, MHAWBUIYAIBHBIMU NPOrpaMMaMK peaOWIUTallMi UHBATHIOB (pu Hamuuuu). [Ipu HeoO-
XOJUMOCTH OCYLIECTBIISIETCS IOMOJHUTENbHAS MOJAEpKKa IMPenoJaBaHus ThbIOTOPAMH, MCHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIMMHU TOATOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBHHM ¢ METOMYECKHUMH peKoMeHanusMu MunoopHayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOIb30BaTh COIMAIBHO-aKTUBHBIE H pe-
(IiekcuBHBIE METO/bI 00YUEHUS], TEXHOJOIMH COLIMOKYJIBTYPHON peaOMIUTALUNU C LEJIbI0 OKa3a-
HUS TTIOMOIIM B YCTAHOBJICHUH TTOJTHOIIEHHBIX MEXINYHOCTHBIX OTHOIIEHHUH C JPYTUMH CTYACH-
TaMH, CO3JJaHUU KOM(OPTHOIO MICUXOJIOTUYECKOr0 KIMMara B cTyaeHueckoi rpynmne. [lonbop u
pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCS C YYETOM INPEAOCTABICHHS MaTepuana B pas-
JUYHBIX (hopMax: ayAuadbHON, BU3YaJIbHOW, C HCIOJIB30BAaHUEM CHELMAIbHBIX TEXHMYECKUX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucuuminebl Junamu ¢ OB3 ocyiecTBisieTcs ¢ UCHOIb30BaHUEM CPENCTB
00y4yeHHs OOILIETO M CIEeUUAIBHOTO Ha3HAYeHHS (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIIOIB30-
BaHUs). MarepuaabHO-TEXHUUYECKOE 00eCeueHHe MpeyCMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puit k Hyxaam jun ¢ OB3.

dopma npoBeeHUs aTTEeCTAlUU Js CTYJCHTOB-UHBAIUAOB YCTAHABIUBACTCA C YYETOM
WHAMBUIYAIBHBIX TICUXopu3nueckux ocodennocre. st crynentos ¢ OB3 mpexycmaTpuBaet-
cs1 1ocTymnHas popma MpeloCTaBIeHUs 3a1aHUi OLIEHOUHBIX CPE/ICTB, @ UMEHHO!

* B TIEYATHOH WM OIIEKTPOHHOH ¢opme (i JHIl ¢ HAPYMICHUSIMH OIIOPHO-
JIBUTATENILHOTO amapara);

* B TICYaTHOH (hopMe MITH IEKTPOHHOU (popMe ¢ yBeTHMUEHHBIM MPU(PTOM B KOHTPACTHO-
CThIO (IUIs1 JIUL] C HApYILEHUSMHU CIIyXa, peuH, 3pEeHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHusl BCIYX (IUIsl JIUL] C HApYLIEHUSIMU 3PEHUs).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMYUBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTyJeHTOB MpeaycMaTpHBAETCs JAOCTyIHas (opma mpeaocTas-
JIEHUsl OTBETOB Ha 3a/1aHUs, @ UMEHHO:

* IMCBMEHHO Ha OyMare uiau HabOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUI] C HAPYLICHU -
MU CIlyXa, peuH);

- BBIOOPOM OTBETA M3 BO3MOXKHBIX BAPHAHTOB C MCIIOJI30BAHHEM YCIYT aCCHCTEHTA (ISt
JIMIL ¢ HAPYIICHUSIMU OIIOPHO-/ABUraTEIbHOIO aiapara);

* YCTHO (JU1s1 JIUL| C HAPYLIEHUSIMU 3PEHMSI, OIOPHO-JBUTATEIBHOTO aIlapara).

[Tpu HeoOXoaMMOCTH JUIsl 00YYarOIUXCs ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLIEHUBAHUS pe-
3y/IbTaTOB OOYYEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

MareMaTHuKa

Hanpanenune noaroToBku

20.03.01 "Texnocgeprnas bezonachocms”

HampasnenHocTs (Mpoduib)
00pa30BaTeNbHOM POrpaMMbl

Beszonacrnocme srcuznedesmenvrocmii 6 mexﬂocqbepe

KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
1,2 1,2,3 12

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

OK3ameHn 3auem c oyeHKol, 3auem ¢ OYeHKoU

Kagheopa «BM - Bvicwas mamemamuxay

' B TaHHOM MPUIIOKCHUH TIPEICTABIICHBI THITOBBIE OIIEHOYHBIE CpeIcTBa. [T0THBIN KOMITIEKT
OLIEHOYHBIX CPEJCTB, BKIIOYAIOIIMI BCe BapUAHTHI 331aHUH (TECTOB, KOHTPOJIBHBIX paboT U Aap.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Tabmuna 1 — KoMnereHuu 1 njaaHupyeMble pe3yabTaTbl 00y4eHUs M0 AUCIUILTUHE

Kox n Haumenosanue
KOMIIETEHLIUU

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs 110 JUCHUTUTHHE

[TpodeccronanbHbIe

I1K 22

C110cOOHOCTBIO HCIIOJIb-
30BaTh 3aKOHbLI ¥ METOBI
MaTEMAaTUKU, CCTCCTBCH-
HBIX, T'YMaHUTAPHBIX
OKOHOMHMYECKUX HAYK IIPU
petiecHun podeccuo-
HaJIBHBIX 3a1a4.

3HaTh OCHOBHBIE IEHCTBUS HaJ BEKTOPAMHU U MaTpULIAMU. Y METh
UCCIIEI0BAaTh CUCTEMbI IMHEMHBIX alre0pandeckux ypaBHEHHH.
3HATh IpaBWJIa CTATUCTUYECKOTO aHAIM3a IIPH ITOCTAHOBKE 3a]a4
poeCCUOHANILHOMN EATEILHOCTH, COJIepPKaHUE TEOPEM U CIe/I-
CTBHMH U3 HUX, UCIIOJIb3YEMBIX JJIs1 0OOCHOBAaHUS BBIOMPAEMBbIX
CTaTUCTUYECKUX METOJIOB.

YMeTb BBIYUCIIATH Mpeaeibl, TudGepeHInpoBaTh, HAXOIUTD KC-
TPEMYMBI, HauOOJIbIlIEE U HAUMEHbIIIEE 3HAUEHHE, UCCIIEA0BATh
(yHKIUW OJJHOHM NEHCTBUTENBHOMN MepeMeHHON 1 (QYHKIIHIA He-
CKOJIbKMX IIEPEMEHHBIX. Y METh BBIYUCIIATH HEONPEACIICHHBIE,
oIpeJiesIeHHbIe M HECOOCTBEHHBIE HHTETPalbl, HHTETPUPOBAThH
nuddepeHranbHble YpaBHEHHsI IEPBOT0 M BBICIIUX HOPSIIKOB.
YMeTh UCTI0Ib30BaTh METO/IbI MATEMAaTUYECKOW CTATUCTUKH IS
aHaJM3a 3a/1a4 MpohecCUOHAILHON JeATeIbHOCTH, IPUMEHSATh
HaBBIKH 00pab0TKH MHPOPMALIUH, HCIIONB3YSI OCHOBHBIC TTOHSATHS
1 TEOPEMBI CTATUCTUYECKOTO aHAIU3A.

Bnanets HpI/I6J'II/I)K€HHBIMI/I BbIYHCJIICHHUAMU, BBIYUCIICHUC IIPCAC-
JIOB 1 MHTCIPpaJIOB C TIOMOIIBIO PAIOB.
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Tabmuua 2 — [Taciopt ¢oHa OIIEHOYHBIX CPEICTB

KonTpoaupyembie ®opmupyemas | HammenoBanue
pa3aebl (TeMbl) KOMIIeTeHIUSA OLIEHOYHOI 0 IMoka3aTenu oeHKHU
AMCUHMILINHBI cpeAcTBa
JIuneiiHas ajare6pa. AHa- [1K 22 PacuetHo- JleMOHCTpUpYET HpaKTHUYe-
JINTHYECKAsl reoMeTpHs rpagudeckas CKO€ HCIIOJIb30BaHUE Mare-
pabota MaTH4YECKUX METOJ/IOB U aHa-
JUTUYECKUX aJITOPUTMOB ISt
aHaJIM3a 3a/1a4y
Ipenea u npouzBognas | [IK 22 KontposbHast | JleMOHCTpUpyeT IpakTH4e-
yHxunn pabora CKOE€ HCIIOJB30BAHUE Mare-
MaTUYECKUX METOJOB U aHa-
JUTUYECKUX aJTOPUTMOB ISt
aHaJIn3a 3a/1a4y
AHaTHTHYecKasi reoMeT- I1IK 22 Tect OcymiecTBiseT BBIOOp MaTe-
pust MaTUYECKUX  OIepaluil  u
AQHAJTUTUYECKUX AJIITOPUTMOB
JUISL pElIeHHUs] TeKylleHd Ma-
TEMaTUYECKOM 3a/1auu
Ilpumenenne npousBoa- | [1K 22 Pacuerno- JleMOHCTpUpyeT mpaKTUye-
HOM rpaduyeckas | CKOC HCIOIb30BaHHE MaTe-
pa6ota MaTUYECKUX METOJOB U aHa-
JUTUYECKUX aJTOPUTMOB ISt
aHaju3a 3ajad
DYyHKIUM OJHOM mepe- [1K 22 KontponbHas | JleMOHCTpUpyeT IpakTH4e-
MenHoii. Heonpeneen- pabora CKO€ MCIIOJIb30BaHUE MaTe-
HBIH HHTErpaJ MaTHYECKMX METO/IOB U aHa-
JUTUYECKUX aJITOPUTMOB ISt
aHaJIM3a 3a/1a4y
Muddepenunanbuoe uc- | [1K 22 Tect OcyiecTBisieT BHIOOp Mate-
qyucjaeHne QyHKIUU of1- MaTH4YECKUX OINEepaluid W
HOIi 1lepeMeHHO AHATMTHYECKUX ATOPHTMOB
JUISL pEelIeHHs] TeKyIlleHd Ma-
TEMaTUYECKOMN 3a/1auu
OobikHOBeHHbIE AU de- | [IK 22 PacuetHo- JleMOHCTpHUpyeT MpakTHye-
PeHuMAIbHbIE YPABHe- rpaguyeckass | CKOC HCIOIb30BaHHE MaTe-
HUS pabota MaTHU4YECKHX METOJIOB U aHa-
JUTUYECKUX aJITOPUTMOB ISt
aHaJIM3a 3a/1a4y
Psaabl I1IK 22 KontponbHas | /leMoHcTpUpyeT mpakTude-
pabora CKOE€ HCIIOIIb30BaHUE Mare-
MAaTUYECKUX METOJIOB U aHa-
JUTUYECKUX aJITOPUTMOB ISt
aHaJM3a 3a/1a4
HHTerpajbubie HCYHC- I1K 22 Tect OcyiecTBisieT BHIOOp Mate-

JIeHUs1 (DYHKIIMH OHOH
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nepeMeHHOM

MAaTUYECKUX ONEpauuid U
AHAJIMTUYECKUX aJrOPUTMOB

JUIsL PELIeHMUs TEeKyIlleHd Ma-

TEMATUYECKOU 3a7aun

2 MeTtoanueckne MaTepHAaJIbl, ONpe/Ie/IA0NHe MPOLeIyPhl OlleHUBAHUS 3HAHUI,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIMeE MPOLecC
¢GopMupoBaHusI KOMIIETEHIM A

MeTtoauyeckne MaTepualbl, ONpeAesionue Mpoueaypbl OLEHUBAHUS 3HAHUN, YMEHUMH,
HABBIKOB U (MJIM) ONBITA ACSITEIBHOCTH, MPEJICTABIICHBI B BUJIE TEXHOJIOTHYECKON KapThl TUCIIH-

el (Tabmnuma 3).
Tabmuna 3 — TexHomornyeckas Kapra

HaumenoBa-
kana
HHUE Cpoxku OLEHNBA Kpurepun
OLCHOYHOIr0 | BBINOJHEHHUS st OLICHUBAHMS
cpeacrsa
1 cemectp

Ilpomesicymounas ammecmauusn ¢ gpopme IK3ameH

1 Pacuetno-
rpadudeckas
pabora

8 Henmenst

15 OamwoB

15 6amIoB - CTYAIGHT MOJHOCTHIO BBI-
MOJTHWJI 33J]JaHue, TOKa3al OTINYHBIC
YMEHUSI M HaBBIKH B paMKaxX yCBOCH-
HOTO y4eOHOro wmarepuajia, KOH-
TpoJibHasE pabora odopmieHa akKy-
paTHO W B COOTBETCTBHH C TIPEIbSIB-
JSIEMBIMH TPEOOBaHUSMH.

10 6amnoB - CTyIEHT MOJHOCTHIO BBI-
MOJTHWJI 3a/IaHKe, TIOKa3al XOpOIlue
YMEHHSI HABBIKH B paMKaxX YCBOCHHOTO
yueOHOro MaTepuaiga, HO HE CMOT
000CHOBATh OMTUMAJIBLHOCTH MPEIJIO-
KEHHOTO PELICHUs, 0onyujensvt 00HA
unu 08e HemoyHOCmu, eCTh HeJJOCTaT-
KU B 0DOPMIICHHH.

6 OamnoB - CTyIEHT MOJHOCTHIO BHI-
MOJTHUIT 33/1aHKe, HO JIOMYCTHII CYIIle-
CTBEHHBIC HETOYHOCTH U TpyObIe
OIIMOKW, HE TPOSBHI YMEHHS TIpa-
BHJILHO WHTEPIPETHPOBATH IOTYICH-
HBIE PE3YNIbTaThl, KAYeCTBO O(opmiie-
HUS UMEET HEeJIOCTATOYHBIA YPOBEHb.

0 GammoB - CTyaeHT HE MOJIHOCTHIO
BBITIOJTHWJT 33J]aHUe, TPH 3TOM TIPO-
SIBIJI HEJAOCTAaTOYHBIA ypPOBEHb YyMe-
HHUI M HaBBLIKOB, a TaK)Ke HECIIOCOOEH
TIOSICHUTh MOJIYYCHHBIN PE3yNbTaT.

2 | KonrponbHas 14 uenens

pabota

15 6amoB

15 6amnoB - CTyIeHT MOTHOCTHIO BHI-
MOJTHWJI 3aJlaHue KOHTPOJIBHOW pabdo-
ThI, MOKa3aJl OTIWUYHBICE yMCHHS H
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

HaBBIKM B paMKax yCBOEHHOrO y4eoO-
HOI'O MaTepuaja, KOHTPOoJbHas paboTa
oopmIileHa aKKypaTHO U B COOTBET-
CTBUU C TPEIbSIBISEMBIMUA TpeOOBa-
HUSIMHU.

10 6amtoB - CTyIEHT MOJIHOCTBIO BBI-
HOJIHWI 33JlaHHE KOHTPOJBHOU pabo-
ThI, TIOKA3aJ1 XOPOIIIUE YMEHUS HABHI-
KU B paMKaXx YCBOEHHOIO Yy4eOHOro
MaTtepuanga, HO He cMor 00OCHOBATh
ONTUMAJIBHOCTh TPEAJIOKEHHOTO pe-
IICHWSI, TOMYIICHBI OJIHA WJIU JBE He-
TOYHOCTH, €CTh HEJJOCTaTKU B 0POpM-
JICHUU KOHTPOJILHON paOOTHI.

5 6amnoB - CTyAeHT MOJHOCTHIO BBI-
MOJIHWJI 3aJlaHUE KOHTPOJIbHOU pado-
ThI, HO JOMYCTUJ CYIIECTBEHHbIC He-
TOYHOCTU U TpyOble OMIMOKHU, HE MPO-
SBIJI YMEHHUS MPaBWIBHO HMHTEPIpe-
TUPOBATh IIOJIYYCHHBIC PE3YJIBTATHI,
KayecTBO O(OpMIICHUS KOHTPOJIHHOU
paboThl MMEET HENOCTATOYHBINH YpoO-
BEHb.

0 6amtoB - CTymeHT HE IOJHOCTHIO
BBITMOJIHIII 33JjaHiEe KOHTPOJIHHOU pa-
OOTBI, MPH OTOM IMPOSBIII HEIOCTa-
TOYHBI YPOBEHb YMEHHUI U HaBBIKOB,
a Tak)ke HECNOCOOEeH MOSCHUTH TOJTY-
YEHHBIN pe3ynbTar.

3 Tect

10 Henens

10 6amoB

10 6ammoB - 91-100% npaBUIBHBIX
OTBETOB — BBICOKMU YpOBEHb 3HAHWH,
YMEHUH U HAaBBIKOB;

8 GammoB - 71-90% % mpaBUIBHBIX
OTBETOB — JIOCTaTOYHO BBICOKHU ypO-
BEHb 3HAHU, YMEHUU U HABBIKOB;

5 GamnoB - 61-70% npaBUIBHBIX OT-
BETOB — CPEIHUN YpPOBEHb 3HAHUMU,
YMEHUH U HAaBBIKOB;

3 Oamna - 51-60% mnpaBUIBHBIX OTBE-
TOB — HHU3KHM YPOBEHb 3HAHHH, yme-
HUM ¥ HaBBIKOB;

0 6amroB - 0-50% mpaBUILHBIX OTBE-
TOB — OYEHb HU3KUU YPOBEHb 3HAHUMU,
YMEHUHN U HAaBBIKOB;

Texymui KOHTPOJIb:

40 0ayuIoB

DK3aMeH:

60 6amoB

60 o6annos - 91-100% npasunbrvix
0mMeemos — 6blCOKULL YPOBEHb 3HAHULL
VMEHUIL U HABbIKOG,
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

50 6annos - 71-90% % npasunvusix
omeemog — O00CMAMOYHO BblCOKULL
YPOBeHb 3HAHULU, YMEHUU U HABbIKOS,
40 6annos - 61-70% npasurvuvix om-
6emo8 — CpeoHull YpPOoB8eHb 3HAHUL,
VMEHUU U HaBbIKOB,

30 6annos - 51-60% npasunbHvix om-
6emo8 — HU3KUI YPOBEHb 3HAHUL, YMe-
HUU U HABLIKOG,

0 6annos - 0-50% npasunrvuvix omee-
M08 — O4eHb HU3KUU YPOBEHb 3HAHUIL,
VMEHUU U HaBbIKOB,

UTOTI'O:

100 6axmoB

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % oT MakCcUMaJIbHO BO3MOXXHOIH CyMMBbI 0aJJIOB — «HEY/I0BJIETBOPUTEIBHOY» (HEJOCTa-
TOUYHBINA YPOBEHb JUIsl IPOMEXXYTOUHOM aTTeCTAal[K 110 JUCLUILIIMHE);

65 — 74 % oT MaKCUMabHO BO3MOKHOW CyMMBI 0QJIJIOB — «yJIOBJIETBOPUTEIHHO» (ITOPOTOBBIA
(MMHMMAJIBHBIN) YPOBEHD);
75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);

85 — 100 % oT MakcMMaJbHO BO3MOXKHOW CYMMBI OQJIJIOB — «OTJIMYHOY» (BBICOKHU (MakKCH-

MaJbHBIN) YPOBEHB)

2 ceMecTp

Ilpomerncymounaa ammecmavusn ¢ popme 3auem c OUeHKOI

PacuetHo-
rpadudeckas
pabora

8 Henmenst

15 OamwnoB

15 6amIoB - CTYAIGHT MOJHOCTHIO BBI-
TOJTHUJI 3aJlaHue, TOKas3al OTIMYHBIC
YMEHUSI M HaBBIKH B paMKaX yCBOCH-
HOTO Yy4yeOHOro Marepuana, KOH-
TpoibpHas paboTa odopmileHa akKy-
paTHO M B COOTBETCTBHH C IPEIbSIB-
JSIEMBIMU TPEOOBAHUSIMHU.

10 6amnoB - CTyeHT MOTHOCTHIO BHI-
HOJHUJ 33/1aHue, MOKa3aJl XOpOoIlne
YMEHUS HaBBIKH B PAMKaX YCBOCHHOTO
y4yeOHOro Marepuaiga, HO HE CMOT
000CHOBATh OMTUMAJIBLHOCTH MPEIJIO-
KEHHOTO PELICHUs, 0onyujensvl 00HA
unu 08e HemoyHOCmu, eCTh HeJOCTaT-
KU B 0DOPMIICHHH.

6 OamnoB - CTyIEHT MOJHOCTHIO BHI-
MIOJTHUJI 33jlaHue, HO JOMYCTHI CyIIle-
CTBEHHBIE HETOYHOCTH H TpyOble
OIIMOKM, HE MPOSBHI YMEHHS TIpa-
BWJIBHO HMHTEPIIPETUPOBATH IMOyUYECH-
HBbIE pPe3yJbTaThl, KayecTBO odopmiie-
HUSI IMEET HEJIOCTATOYHBIA YPOBEHb.

0 6amnoB - CTyAEHT HE IOJHOCTHIO
BBITIOJIHWJ 3aJaHue, TPU ITOM TIPO-
SIBIJI HEJAOCTAaTOYHBI YpPOBEHb YyMe-
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

HUN ¥ HaBBIKOB, a TaK)Ke HECIOCOOEH
MOSICHUTD MOJYYCHHBIN pE3yJIbTarT.

KonTponbhas
pabora

14 wenens

15 OamnoB

15 6amoB - CTyIeHT MOJHOCTHIO BHI-
MOJIHWJI 3aJlaHue KOHTPOJIbHOM pado-
Thl, MOKa3ajl OTJIWYHbIE YMEHUS HU
HaBBIKM B paMKax YCBOCHHOTO yueO-
HOT'0 MaTepualia, KOHTpOJIbHas paboTa
odopMileHa aKKypaTHO M B COOTBET-
CTBUU C NpPEIbSABISEMBbIMU TpebOoBa-
HUSIMHU.

10 6ayoB - CTyIEHT MOJTHOCTHIO BHI-
MOJIHWJI 3aJ]JaHue KOHTPOJIbHOM pado-
ThI, TIOKAa3aJl XOPOIIUE YMEHUS HaBbI-
KM B paMKaX YCBOCHHOTO Y4YEOHOro
MaTepuana, HO He cMor OOOCHOBAaTh
ONTUMAJIFHOCTh TPEIIOKEHHOTO pe-
HICHUS, TOMYIICHbI OJIHA WJIM JIBE He-
TOYHOCTH, €CTh HEJJOCTATKH B 0POpM-
JICHUH KOHTPOJIbHON pabOTHI.

5 6amnoB - CTyAEHT MOJTHOCTHIO BBI-
MOJTHWI 33JjaHHE KOHTPOJBHOU pabo-
ThI, HO JIONYCTWJI CYIICCTBCHHBIC He-
TOYHOCTH U TpyObIe OMIMOKH, HE MPO-
SBIJI YMEHHUS TPABWIBHO HHTEPIpE-
TUPOBATh IMOJIyYEHHBIE PE3YNbTATHI,
Ka4ecTBO O(OpMIICHHS KOHTPOJIBHOM
paboThl MMEeT HEIOCTATOYHBIN ypo-
BCHb.

0 GammoB - CTyaeHT HE MOJIHOCTHIO
BBINOJHWI 3aJjaHu€ KOHTPOJBHOW pa-
0OTBI, MPU 3TOM TPOSBUI HEIOCTa-
TOYHBI YPOBEHb YMEHUHN W HABBIKOB,
a Take HECHOCOOEH MOSICHUTH MOIY-
YEHHBIN pe3ysbTarT.

Tect

10 Henmens

10 6amnoB

10 6amnoB - 91-100% mpaBUIBHBIX
OTBETOB — BBICOKHMI YpPOBEHb 3HAHW,
YMEHUH U HABBIKOB;

8 OamioB - 71-90% % mnpaBUIBHBIX
OTBETOB — JIOCTATOYHO BBICOKHM ypoO-
BEHb 3HAHWI, YMEHHI1 U HABBIKOB;

5 GamnoB - 61-70% mpaBUIBHBIX OT-
BETOB — CPEAHUN YpOBEHb 3HAHUMH,
YMEHUH U HABBIKOB;

3 Oamna - 51-60% mnpaBUIBHBIX OTBE-
TOB — HU3KUN YpOBEHb 3HAHUU, yme-
HUH 1 HABBIKOB;

0 6amnoB - 0-50% mpaBUTBHBIX OTBE-
TOB — OYE€Hb HU3KHH YPOBEHb 3HAHWM,
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Haumenona-

HIxana

HHE Cpoxku Kpurepun
OlleHUBAa-
OIIEHOYHOIr0 | BBINOJHEHUSs - OlleHHBAHUS
cpeiacTBa
YMEHH U HABBIKOB;

Tekyiuii KOHTPOJIb: - 40 6amioB -
HUTOI'O: - 40 6annoB
Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs MO AMCHHUILINHE:
0 — 64 % oOrT MakCUMaJbHO BO3MOXXHOH CyMMBI OaUIOB — «HEYIOBJIETBOPHUTEIHHO
(HEeIOCTaTOYHBIN YPOBEHD Ul IPOMEXKYTOUHOM aTTeCTal[H 110 AUCLUHUILIINHE);
65 — 74 % oOT MakKCHUMaJbHO BO3MOXHOW CYMMBI OajlIoB — «YyJIOBJIETBOPUTEIHHO

(moporoBblii (MUHMMAJIbHBIN) YPOBEHb);

75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «XOpPOILOY» (CPeIHUI YPOBEHbD);
85 — 100 % oT MakcMMalbHO BO3MOXKHOW CYMMBI OQJIJIOB — «OTJIMYHO» (BBICOKHU (MakKcH-

MaJIbHBIN) YPOBEHB)

3 cemecTp

Ilpomesrcymounaa ammecmavusn ¢ gpopme 3auem ¢ OUeHKOI

1 PacueTHo-
rpadudeckas
paborta

9 Henens

15 6ammoB

15 Ga/IoB - CTYAEHT MOJHOCTBHIO BBI-
MOJIHWJI 3aJlaHue, TI0Ka3all OTIWYHBIC
YMCHHSI U HaBBIKM B paMKax YCBOCH-
HOTO Yy4eOHOro MmaTepuaia, KOH-
TposbHass pabota odopMileHa aKKy-
paTHO M B COOTBETCTBHH C IPEIbSIB-
JSIEMBIMU TPEOOBAHUSIMHU.

10 6aymoB - CTyIEHT MOJHOCTBIO BHI-
MOJIHWJI 3a/laHue, TOKa3ajl XOpOIIHe
YMEHUS HaBBIKH B PAMKax YCBOCHHOTO
y4eOHOro Marepuaia, HO HE CMOr
000CHOBaTh ONTUMAJIBLHOCTH IPEIJIO-
KEHHOTO PEUIEHUs, 00nyujeHbl 00HA
U 08e HemoyHoCcmu, eCTh HeI0CTaT-
KU B 0()OPMIICHUH.

6 OamnoB - CTyAEHT MOJHOCTHIO BBI-
TIOJTHIJT 3aJlaHue, HO JIOMYCTHJI CyIIe-
CTBEHHBbIE HETOYHOCTH U TpyObIe
OIMOKM, HE TPOSBHWI YMEHHS TIpa-
BUJIHO WHTEPIPETHPOBATH IMOTYYCH-
HbI€ pe3y/lbTaThl, KAYeCTBO odopmIe-
HUSl UMEET HEeJJOCTaTOUHBIH YPOBEHb.
0 O6amnoB - CTyAeHT HE TOJHOCTBHIO
BBIMIOJHWII 33JaHHe, TMPU ITOM IMPO-
SIBIJI HEJIOCTAaTOYHBIA ypPOBEHb yMe-
HUUN ¥ HaBBIKOB, a TaK)Ke HECTOCOOEH
TTOSICHUTP ITOJTYICHHBIH Pe3yJIbTaT.

2 KontponbHas 15 Henens

pabora

15 6amioB

15 6amnoB - CTyaeHT MOTHOCTHIO BbI-
TOJTHWJI 3aJlaHue KOHTPOJIBHOW pabo-
ThI, MOKa3all OTIUYHBIE yMEHUS H
HaBbIKM B paMKax YCBOEHHOTO yuel-
HOTO MaTepuana, KOHTpoJbHas paboTa
oopmieHa akKypaTHO W B COOTBET-
CTBUU C TPEIbSIBISIEMBIMU TpeOoBa-
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

HUSIMH.
10 6amtoB - CTyIEHT MOJIHOCTBIO BBI-
MOJIHWJI 3aJaHuEe KOHTPOJIbHOU pabo-
ThI, TIOKa3aJI XOPOIIIUE YMEHHUS HABHI-
KM B paMKaX YCBOCHHOTO Y4YEOHOro
MaTtepuanga, HO He cMor 00OCHOBATh
ONTUMAIBHOCTh TPEIJIOKEHHOTO pe-
IICHWMSI, TOMYIICHBI OJIHA WIIU J[BE He-
TOYHOCTH, €CTh HEAOCTATKH B 0hopM-
JICHUH KOHTPOJIBHON PabOTEHI.

5 6amioB - CTyIEHT MOJHOCTHIO BHI-
MOJIHWJI 3aJlaHue KOHTPOJIBHOM pado-
ThI, HO JIOMYCTHJI CYIICCTBEHHBIC He-
TOYHOCTU U TpyOble OMIMOKH, HE MPO-
SIBUJ YMEHHS TNPABHJIBHO HWHTEPIpE-
TUPOBATh IIOJIYYCHHBIC PE3YJIbTATHI,
KauyecTBO O(OpPMIICHUS KOHTPOJIBHOU
paboOThl MMEET HENOCTATOYHBIN YpO-
BCHb.

0 6amtoB - CTymeHT HE IOJHOCTHIO
BBITIOJIHWJI 33JIaHUE KOHTPOJILHOW pa-
OOTBI, MPH ASTOM IMPOSBIII HEIOCTa-
TOYHBIA YPOBEHb YMCHUH M HaBBIKOB,
a Tak)ke HECIoCOOEeH IMOsSCHUTH TOJTY-
YEHHBIN pe3ynbTar.

3 Tect

16 Henens

10 6amoB

10 6aymmoB - 91-100% mnpaBUIIBHBIX
OTBETOB — BBICOKMU ypOBEHb 3HAHWH,
YMEHUH U HAaBBIKOB;

8 GamnoB - 71-90% % mpaBUIBHBIX
OTBETOB — JIOCTaTOYHO BBICOKHU ypO-
BEHb 3HAHU, YMEHUU U HABBIKOB;

5 GamnoB - 61-70% mpaBUIBHBIX OT-
BETOB — CPEIHUN YpPOBEHb 3HAHUMU,
YMEHUH U HAaBBIKOB;

3 Oamna - 51-60% mnpaBUIBHBIX OTBE-
TOB — HHU3KHM YPOBEHb 3HAHHMW, yme-
HHUI U HaBBIKOB;

0 6amtoB - 0-50% mpaBUIBHBIX OTBE-
TOB — OYEHb HU3KUU YPOBEHb 3HAHUMU,
YMEHUH U HAaBBIKOB;

Texymuil KOHTPOJIb:

40 0ayuIoB

HUTOTIO:

40 bayutoB

Kpurepun oueHku pe3yjbTaToB 00y4eHHs! 110 JUCHUILIMHE:

0 — 64 % oT MakcUMaJbHO BO3MOXHOH CyMMBI Oa/UIOB — «HEYIOBIETBOPUTEIHHO»
(HeOCTaTOYHBIM YPOBEHB JJIsl MPOMEXYTOYHOMN aTTEeCTAllMy 110 TUCIHILIIHHE);
65 — 74 % OT MaKCHMaJlbHO BO3MOXHOW CYMMBI OalIOB — «yIOBIETBOPHUTEIHHO)

(moporoBbIii (MUHUMAJIBbHBINA) YPOBEHb);

75 — 84 % 0T MaKCUMaJIbHO BO3MOXHOM CYMMBI 0aJlJIOB — «XOpPOILOY» (CpeHUi YPOBEHbD);
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HaumenoBa-
Ixana
HHE Cpoxku — Kpurepun
OLIEHOYHOI'0 BBINOJTHEHUS - OLleHUBAHUSA
cpeacTBa

85 — 100 % oT MakcCUMaIbHO BO3MOKHON CYMMBI 0QJIJIOB — «OTJIMYHOY (BBICOKUH (MaKCH-

MaJlbHbIN) YPOBEHB)

3 TunoBble KOHTPOJILHBIE 32/IaHNUS WJIH UHBIE MATEPHAIbI, HEOOXOUMBbIE J1JIs1
OLIEHKHU 3HAHUI, YMeHH i, HABLIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapaAKTepPH-
3youme npouecc popMupoBaHUs KOMIIETEHIIUH B X0/1e 0CBOeHHsI 00pa3oBa-
TeJbHOH NMPOrpaMMbl

3.1 3aganus IS TEKyIero KOHTPOJIsl yCIeBaeMOCTH
KoHTpoJibHbIE PAOTHI

KP-1: «upenen, npou3BoaHas)y

1.BeauciauThb IMPpEacCiibl, HC UCIIOJIb3YA ITPaBUJIO Jlonurans.

: x* -1 . 1-cos2x _ tgx —sinx
o1 2x* —x? —1 x=0 C0S 7X — COS 3X -0 X(1— cos 2x)
X+4, x<-1
2.Uccnenosarh pynkumioo f(X) =< x?+2, —1< X <1, Ha HENPEPBIBHOCTH U MOCTPOUTH €€ Ipa-

2X, X>1.
¢buk.
3.Haittn y'(X):

y——“'x+1 +iarctg—4x+1—e4' b. y=(sinx)*
16x> +8x+3 /2 J2 Y '

4. Haitrn y'(X) u y"(x):

X = 6c0s®t
y=e’ +4x; b) .
a) y =2sin’t.

KP No2 — «hyHKIIMY HECKOJIBKHUX IEPEMEHHBIX, HEOIPEACIIEHHBII HHTErPAI)

1. HaiiTu yacTHBIE TPOU3BOIHBIC QYHKIIUU

z= In(y2 —e‘X).

2. HOKEBE[TL, YTO BBIIOJHACTCA TOXIACCTBO

2 2
a—§+a—§:0,r;1e z=|n(x2 +y2+2x+1).
ox° oy

3. Brmuanciauts HCONIPCACICHHBIC NMHTCTPAJIbI:
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ﬂ‘jln (3x 1) dx

X
1) [sin* 2x-cos 2xdx ; ) [—=—dx: 3) ;
: Fronald
gy [ [ArCSIN X gy 5) [ (x—7)cos 2xdx.
X

KP Ne3 — «psiapi»

1) HccnemoBaTh Ha CXOIUMOCTh YUCIIOBBIC PSIBI:

a) i(—l)n n+5; )z n+1

2) Haiiti 001aCTh CXOTUMOCTH PSI/IOB:

D e S S—
1 /ng/(n+1)°

o ong L
a)nZ:;xtgn, b)z n3”

3) Bsruucnuts ¢ Tounoctsio 0 = 0,001:

1 0,5
a : b) |v1+ x? dx.
) 1136 ) {

PacuerHo-rpapmnueckue padornbl

PI'P-1: «JIuHeiiHasg anre0Opa M aHAIUTAYECKAS TEOMETPU

1 3 1 2 -2
-4 0 3 0 O
1. Beruucnuth onpenenutens -3 3 1 -2 5, HCHONb3Y:
0 3 0 0 2
1 2 -1 6 1

a) pasJoXkKeHHe Mo 2-0i CTPOKE;
b) pasnoxenwue o 4-omy cToaoILY;
C) Meron 3(h(HEKTHBHOTO MOHMKEHHS TIOPSI/IKA.

2. HccrenoBaTh CHCTEMY Ha COBMECTHOCTB. B cilydae COBMECTHOCTH PEIIHTh e€:
a) Ilo dopmynam Kpamepa;
b) C momorkio 0OpaTHON MaTPHUIIHI;

€) Meroaom I"aycca.
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X, +2X, +3X, =-11,
4X, —2X, +5X; + X, =-11,
— 2%, +3X, + X3 +2X, =3,
X, + X, —4X, +8x, =-11.
3. I/ICCJ'IC,I[OBaTB CUCTCMY Ha COBMCCTHOCTbD. B Cl1y4a€ COBMCCTHOCTHU PEIIUTDH €€ JIF0OBIM METO-
p1{0)%

2X, + X, = X3 =X, + X =1,
X, —2X, + X3 + X, —2X; =0,
—AX, —2X, +2X; + 2X, —2X; = 2.
4. Jlanbl ypaBHEHHS BbICOT TpeyronbHuka ABC 2X —3y + 1 =0, X + 2y +1 = 0 u KOOpIUHATHI

€ro BEpIIUHBI A(Z, 3). Haiitu ypaBuenust cropon AB u AC TpeyrojbHHKa.

5. CocTaBUTh ypaBHEHHE IUIOCKOCTH, IPOXOsIIed yepe3 Touky M (2, 3, —1) U IpsiMyro X =t —
3,y=2t+5,z=-3t+1.

6. CocraBUTh ypaBHCHHE IUIOCKOCTH, MPOXO/SIICH Yepe3 TOUKU A(2,3, —1), B(l, 1, 4) HepIICH-

JTUKYISPHO K miockoctu 2X —4y + 32 +2 = 0.

7. Tloka3aTh, 4TO MIPSMBIE %:y_—zl :é n3x+y-5+1=0,2x+ 3y -8z + 3 =0 nepneHauky-

JISIPHBL.

8. CocraBUTh KaHOHMYECKHE YpPaBHEHHUS MPSAMOM, mpoxosiieii yepe3 Touky M (1,—5,3) nep-

-2
NEHAUKYJISPHO K mpsiMbIM X = 3t+ 1,y =-t-5,z2=2t+3 u §=yT=Z—+11.

PI'P-2 "npuMeHeHHe Iponu3BOHONK"

1.3anmcaTh ypaBHEHHE KacaTelIbHOM K KpHBOil Y = X° —7X+4 B Touke ¢ abemuccoii X = 1.

2.3aKOH JBWKEHHUS MaTepUaIbHOM Touku S = 3t +1t°. Haittu CKOpOCTb €€ IBUJKCHHSI B MOMEHT
BpeMeHHu t = 2c.
3.Haiitu npenensl, ncnonb3ys npasuio Jlonurans:
Inx In x

b. lim——; b. lim —.
x—>1 Cth x—>1 Cth

4.0xHO0 umeeT (HopMy TPSIMOYTOJIbHHMKA, 3aBEPIICHHOTO MONyKpyroM. [lepumerp okHa paBeH
15 M. [Ipu kakoM paamyce MOJyKpyra OKHO OyAeT MpOMmycKaTh HaHOOIbIIee KOJIUYECTBO
cBera?
+1

(x-12)

. 3 Vs
6.HaiiTu HauMeHblIee ¥ HaUOOJIbIIeE 3HAYECHHS PYHKLIUHU Y = - +C0s X Ha orpeske |0, 5|

5.IIpoBectu mosiHOE HccaenoOBaHUE QYHKIHH Y = U TIOCTPOUTH €€ rpaduk.
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PI'P-3 "oOsikHOBeHHEBIE nuddepeHIraIbHbIE YDaBHEHNUA"

1) Haiitu oOee peuienue quddepeHraibHbIX YpaBHEHU

a) (X2 +1)y'+4xy=3;

b) y"+2y(y')’=0;

C) X2ym — (y”)z ;

d) y"—2y'+5y=10e " cos2x.

2) 3ammcaTh ypaBHEHHE KpUBOM, Npoxosimei yepe3 Touky A (0, 2), eciim U3BECTHO, 4TO YIJI0-

BOI KOA(UIMEHT KacaTeJbHOU B J1I000H ee TouKe paBHSETCS OpIAWHATE TOM TOYKH, yBEIH-
YEeHHOU B 3 pasa.

10.

3.2 3ajanus 1JIs MPOMEKYTOYHOM aTTecTAllUH
KoHTpoJibHBbIE BOPOCHI K IK3aMeHY
1 cemecTp
Omnpenenurenu nopsiaka n. Jloka3arenbcTBO UX CBOKCTB.
MuHOPBI 1 anredpanyecKre JOMOTHEHUS opsiIKa K.

DopMyIbl pa3sIoKEHUsT ONPEACIIUTENS MO CTpoke (cTondiy). Teopema aHHYIHUPO-
BaHUSA.

HevictBust Hag matpuniamu. OOpaTtHas matpuiia. BeiBoa ¢hopMyssl s BeIUHUCIIE-
HUsl 00paTHON MaTpUIBL.

®opmyiiel Kpamepa 1uist pelieHusi CUCTEM JTMHEWHBIX ypaBHEHU. MaTpuyHbIA Me-
TOJ| pELIEHUS CUCTEM JIMHEHHBIX YPABHEHUM.

Panr marpunel. HaxoxaeHue panra MaTpHilbl ¢ TOMOIIbIO JIEMEHTapHbBIX MpPeoo-
pa3oBaHMil.

Meron ["aycca pemienust cucrteM JUHENMHBIX ypaBHeHU. Teopema Kponekepa- Ka-
TIEJUIH.

JInneiinpie IMPOCTPAHCTBA. bazuc u PasMEPHOCTDb JIMHENHOT O IPOCTPAHCTBA.
IlonsTue BCKTOpA. JInHeiiHbIe onepanr Hal BEKTOpaMHu.

IIpoekuust Bektopa Ha ock. CBoiicTBa npoekunid. Koopaunars! Bekropa. Koopau-
HaTHas 3alliCh BEKTOpA. BelpakeHNe JUIMHBI BEKTOpPA YE€PE3 €r0 KOOPAUHATHI.
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11.

12.

13.

14.

15.

16.

17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.

31.
32.
33.
34.

CxanspHoe NpOou3BEJIECHUE BEKTOPOB, €r0 CBOMCTBA. BhIpaxkeHne CKalIsipHOTO MpO-
HU3BCACHUSA YCPC3 KOOPANHATHI coMHOXKUTeNeH. OCHOBHEIE IMPUITOKCHUA.

BekTopHOe mnpou3BeNcHHE BEKTOPOB U €ro CBOWCTBA. BbIpakeHHE BEKTOPHOIO
IIPOU3BEIECHNUS Yepe3 KOOPAMHATHI COMHOXKUTENEH. OCHOBHBIE IPUIIOKEHUS.

CwMmenianHoe Mpou3BeieHHe BEKTOPOB. [ eomeTpuueckuii cMbici. Boipakenue yepes
KOOpJIUHATBl COMHOXHTENEeH. OCHOBHBIE TPUIIOKEHUS

[Ipsimast Ha MJIOCKOCTH, pa3UYHbIC BUAbI yPaBHEHUI.

B3aumHoe pacrnosoxkeHue ABYX MPsIMBIX Ha IJIOCKOCTH. PaccTosiHue OT TOYKHU 10
MPSMOM.

[1110CKOCTB B IPOCTPAHCTBE, PA3IMYHBIC BUJIbI YPABHEHHM.

B3auMHoOe pacrosiokeHue JByX INIOCKOCTEH B IPOCTpaHcTBe. PaccTosiHMEe OT TOUKH
70 TUIOCKOCTH.

[Ipsimas B mpocTpaHcTBe. PaznuyHble BUIBI ypaBHEHUM.

B3aumHoe pacronoxenue JByX NpsMbIX, IPSIMOU U INIOCKOCTH B IIPOCTPAHCTBE.
Omurnic. BeIBoJ KaHOHMUYECKOTO ypaBHEHUs. MccnenoBanue U OCTpOEHHE.
[Tapaboia. BeiBoT KaHOHMYECKOTO ypaBHEHUs. VccnenoBanre u mocTpoeHue.
I'uniep6ona. BeiBog kaHOHMYECKOTO ypaBHEeHHs. MccnenoBanmne u mocTpoeHue.
VYpouieHue o011ero ypaBHeH!S! KpUBOW BTOPOT0 MOPSAKA.

[{nnuHaprYecKre MOBEPXHOCTU. DIUIUIICOUIBI.

Konnueckue noBepxHocTu. I unep6ononpl.

[ToBepxHocTu Bpamenus. [lapabomonibl.

[Ipenens! GpyHKIIMN HA OECKOHEUYHOCTH.

IIpenen ¢pyHKINU B TOUKE.

beckoneuHo-Maible GyHKIIMU U UX CBOICTBA.

beckoneuHo Oonbiine (PyHKLIUH, UX CBOMCTBA U CBA3b C OECKOHEUHO MalbIMU
GbyHKIUSIMU.

OCHOBHBIE TEOPEMBI O TIpEaEIax.
[TepBrIii 3amMedaTenbHbIN TPEIE.
Bropoii 3aMeuaTenbHbIi Mpeed.

CpaBHeHI/IC OCCKOHEYHO MaJIbIX q)yHKI_II/Iﬁ DKBUBAJICHTHBIC OCCKOHEYHO MAaJjIble

GyHKIMU.
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35. HempepbIBHOCTh (DYHKIMH B TOUKE. TOYKH pa3phiBa.

36. CpoiicTBa (yHKIINNA, HETIPEPHIBHBIX Ha OTPE3KE.

37. IlonsiTHE IPOU3BOAHOM, €€ TEOMETPUIYCCKUN U MEXaHUICCKUN CMBICIT.

38. [Ipon3BoHbIE HEKOTOPBIX JIEMEHTAPHBIX (PYHKIUH.

39. OcHoBHBIE TTpaBuiIa JUQPepeHIIMPOBAHUS.

40. [Tpon3BogHBIC OOPATHBIX TPUTOHOMETPUUYECKHUX U TUIIEPOOIMUSCKUX (DYHKITHIA.

41. IuddepenumnpoBanre (QpyHKIUH, 3amaHHBIX HesBHO. Jlorapupmmueckoe nudde-
PCHIIMPOBaHUE.

42. OyHKINH, 3aTaHHBIC TTAPAMETPUUYECKH, U UX Au(depeHIITpOBaHUE.
43. Tuddepennman GyHKINH.

44. TIponsBoansie u aAuddepeHnanbl BRICIINX MOPSAKOB.

TunoBble IK3aMeHANMOHHBIE 3212491
Cemectp 1

1. HUccnenoBaTh cucTeMy Ha COBMECTHOCTh. B ciyuae COBMECTHOCTH PEIIUTh €€ METOA0OM
["aycca u mo ¢popmynam Kpamepa.

—4x, —3X, - 2X; =-1
X, 42X, + 2%, =12
7X1 +8X2 +4X3 :8

2. JlokasaTb, YTO BEKTODPHI &, b, ¢ 00pa3yloT 6a3uc W HAWTH KOOPAMHATHI BEKTOpa d B ITOM

odasuce:
a=1{541, b=1{3,52, ¢=142,-1,3), d=1{7,23,4}.

3. Tlo koopaunartam Touek A(4,6,3), B(-5,2,6), C(4,—4,—3), ans ykazaHHBIX BEKTOPOB
HaWTH:
a) MOJIyJIb BEKTOpa a = 4CB - AC ;

—_—

0) ckaJsIpHOE MPOU3BEICHHE BEKTOPOB a | b ,ecim A= 4CB—AC, b= A4B;

B) MIPOEKIIMIO BEKTOPa C Ha BEKTOp a = 4CB —AC, €= CB;

') KOOpAUHATBI TOUKU M , nensieit oTpe3ok 4B B oTHoueHuu 5 : 4.

4. VYpaBHeHue ogHOM u3 cTOpoH KBagpara: X + 3y — 8 = 0. CocTtaBUTh ypaBHEHUS Tpex
OCTaJIbHBIX CTOPOH KBajpaTta, eciau P(—1, 1) — Touka nepeceuenus ero nuaronaneii. Crnenarsb
YepTeK.
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5. Haiitu penensl GyHKIUN, HE TIOJIB3YSICh MpaBmiioM JlomuTas.

3 . 2X 2
6. a) lim 25X —X*5 . 6) lim [X=2) . g fim X HXF2
X—>-+00 3X3+X2 +4 x——oo\ 3X +1 X—>—2 3X+6
2
r) lim 3T +ax+1 X ) lim x-ctg2x;
x>-1/X+3—~/3x+5 X0

d
7. Haiitu d_y JAHHBIX (PYHKITHI.
X

2 3 sin? 3x
8. —8/x+ S -+ 4x°; 6) y=—e;
)y X x? )Y In(1+5x)
—tq3 a2, _ Jx.
B) Y = tg° (X +2) -arcsin 3x*; r) y = (chx)¥*;
;[)arctgy+\/_:x+y.
. dy d?y y
9. Halithu — u —= misa KITUH:
dx  dx? A K
_ 3
10. a) y=arctg3x; 0) X_ZC?SS t
y =3sin”t
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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