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AHHOTAIIUSA
padoueiinporpammplyyeOHOAncINLINABLIB1.0.12BbIcIIass MaTeMaTuKA
AJISANOATOTOBKHOAKAJIABPOBIO HANIPABJICHHIO
23.03.01 TexHOJIOTHSI TPAHCHOPTHBIX MPOLIECCOB,
HANpaBJeHHOCTh: « [ {udpoBbIe TPAHCTIOPTHO-TOTHCTHYECKHE CUCTEMBbI
aBTOMOOHJIBHOTO TPAHCIIOPTA»

Ienb ocBoeHUs TUCHUILIAHBL (HOPMHUPOBAHHE Y OOYYAROIIMXCS KOMIETEHIIMIA,
00eCNEeYNBAKOIINX YMEHUE OCYIIECTBIIATh MOUCK, KPUTUUYECKUI aHAIN3 U CHHTE3 WH-
(opmanuu A1 MOACTUPOBAHUS U ONTUMM3ALUK TPAHCIIOPTHO-TOTMCTHYECKUX TTPOLEC-
COB, YMEHUE MPUMEHSATH CUCTEMHBIN MOJIXO0Jl U MAaTEMATUUYECKIE METObI AJIsl PELICHMSI
npo(ecCHOHATTBHBIX 3a1a4.

MecTo TMCUMIVIMHBI B y4e0OHOM IUIaHe: TUCIMIUIMHA «BbICIIas MaTeMaTuka
BKIIFOUEHA B 0O0s3aTENBbHYO YacTh Y4YE€OHOrO IUIAHANO HAMNPABIEHUIO MOATOTOBKH
23.03.01 TexHONOTHs TPAHCIIOPTHBIX MPOLECCOB.

TpeGoBanust K pe3yibTaTaM OCBOCHHS AMCUHIIMHBI: B PE3YJbTATE OCBOCHUS
JUCIUIUINHBL OpMUPYIOTCS cheayromue komnereHuuu: YK-1.1; YK-1.2; YK-1.3; VK-
1.4; YK-1.5; OIIK-1.1; OIIK-1.2; OIIK-4.1.

Kpartkoe coaep:xkanue aucuumiaHbl: MaTpuuHas anreOpa, BEKTOpHas aiareopa,
AHAIMTUYECKAs TEOMETPUS, MAaTEMATUYECKUI aHan3,Iu((HEPEHLIMATIEHBIC YPABHEHUS.

OO0wmas TpyA0eMKOCTb JUCHHIIMHBICOCTABIISIET 63aUeTHBIX eauHUIL (216 4ac.)

IIpomMe:KyTO4HBII KOHTPOJIb N0 AUCHUILIHHE: 1,2 CEMECTP—K3aMEH.

1. IEJIb OCBOEHUA TUCIIUITJINHbI

Lesbto OCBOEHUS IUCHUILTUHBI « BhICIas MaTreMaTukay sBjseTcs (GOpMUPOBAHKE
y oOy4daromuxcs KOMOETEHIMHI, o0ecneunBaromx: (POPpMUPOBAHUE CIIOCOOHOCTH OCY-
HICCTBIIATH MOUCK, KPUTUUECKUI aHAJIM3 U CHMHTE3 MH(POPMALMHU, TPUMEHSITH CUCTEM-
HBII MOAXO AJIsl PELICHUS MOCTABJICHHBIX 3a/1a4, (JOPMHUPOBAHUE CIOCOOHOCTHU MTPUME-
HSITh MATEMATUUYECKHUI armnapat, METO/Ibl aHAJIM3a U MOJICTUPOBAHMS, TEOPETUUYECKOTO U
AKCHEPUMEHTAJILHOTO MCCJICOBAHUSI TIPU PELICHUH MPO(HECCHOHANBHBIX 337a4 B 00-
JacTU TJIAHWPOBAHUS, YIIPABJICHUS U aHaKM3a HU(PPOBBIX TPAHCIOPTHO-TIOTMCTUYECKUX
CUCTEM aBTOMOOWJIBHOT'O TPAHCIOPTA, CIOCOOHOCTh YYaCTBOBATh B pa3pabOTKE, aHAJIH-
3¢ U TPUMEHEHUHU MATeMAaTUYECKUX MOJETCH U METOJOB JUIsl MCCIICAOBAHUS TPUKIaI-
HBIX BOMPOCOB JIOTMCTUKU, OMTUMHU3ALMN MApLIPyTOB, YIPABJICHUSI MOTOKAMHU W MPO-
THO3UPOBAHUS CIPOCA, YMEHHUE OCYUIECTBISATH CHUCTEMHBIA MOAXOJ, a TaKKe MOUCK,
KPUTHUYECKUI aHAIKU3 U CUHTE3 MH(OPMAIMK MPU PELICHUHM KOMIUIEKCHBIX 3a7a4, CBS-
3aHHBIX C TOBBILIEHHEM 3(P(PEKTUBHOCTU U LA(PPOBU3ALMEH TPAHCITOPTHBIX MPOLIECCOB.

2. MECTO JUCIAIIJIMHBI B YYEBHOM ITPOITECCE
JucuuniuHa «Beicmias MatemMaTrwkay OTHOCHUTCS K 00s3aTeabHOM uactubiioka
lyuebnoro mnana b1. Jlucipnimaa «Beiciias MaTeMaTHKa» peau3yeTcss B COOTBETCT-
Bum ¢ TpedoBanusmMu OI'OC, npodeccnonanbaoro cranaapra, OO BO u YyeOHoro
m1aHa o HampasyicHuio 23.03.01 TexHONMO0rrs TPAaHCTIOPTHBIX MPOLECCOB.



JUIst OCBOCHHMSI TUCUMIUIMHBI HEOOXOAMMBI 3HAHHUSI MATEMATUKU B 00BbEME, TTPEAY-
CMOTPEHHOM 0a30BBIM ypOBHEM (eaepanbHoro komnonenta ['OC cpemHero (moyHoro)
o01ero o0pa3oBaHusl MO0 MATEMATHKE.

JHucuunnrna «Beicinasg MareMaruka» sSBISETCA NMPEAMIECTBYIOMEH s JUCI-
miH: «Dusukay,« Teopetnyeckas mexanukay «IIpuknaaHas Maremaruka» «IIpuxknagHas
MEXAHUKAY.

OCOOEHHOCTBIO AUCUMIUIMHBI SBJISIETCS C OHOM CTOPOHBI OTCYTCTBHE MPEALIECT-
BYIOLIMX KYPCOB B MPOLECCE OOYUYEHHMSI B BY3€, a C APYroil — OOMBIIOE KOJIMYECTBO UC-
LMIUJIAH, JJ1 KOTOPBIX BBICIIAS MATEMATUKA SBISETCS OCHOBOMOIATAKOMICH. OTO BICUET
3a co0oi HEOOXOAUMOCTh MPUKIIAABIBATh 0COOBIE YCUIHS AJs1 (POPMHUPOBAHKS CUCTEMBI
OCHOBHBIX NOHSITHI, UCIIOJIB3YEMBIX JUIsl OMMCAHUS BOKHEUIIMX MATEMATHYECKUX MO-
JeNIeH 1 MaTEMaTUYECKUX METOJIOB, PACKPBITHS B3aUMOCBSI3M 3TUX MOHATUH, (POPMUPO-
BAHWsI HABBIKOB CAMOCTOSATENBHONH paboThl, OPraHU3ally UCCIEI0BATEILCKONH PAOOTHI.

Pabouas nporpamma AuCUMIITMHBICBEICIIAs MaTEMATUKA» 7Sl UHBAIMIOB U JIULL
C OrPaHWYEHHBIMU BO3MOKHOCTSMH 3/0POBbs Pa3paldaThIBACTCs WHAWBHIYAIBHO C
Y4ETOM 0COOCHHOCTEH NMCUXO(PU3NIECCKOrO PA3BUTHS, WHANBUAYAIBHBIX BO3MOXKHOCTEH
Y COCTOSTHHS 3J10POBbsI TAKMX 00yYarOIIMXCS.

3. HEPEUEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 11O JUCIIU-
IJIMHE, COOTHECEHHBLIX C IVTAHUPYEMBIMMU PE3YJIbTATAMU
OCBOEHUSI OBPA30OBATEJIBHOHN ITPOI'PAMMBI

OcBoeHMe NTaHHOH y4eOHOW AMCLMIUIMHBI HAMMPABICHO HA (OPMHPOBAHUE y 00Y-
qarommxcss yHuBepcanbHbIX (YK) m obwenpodeccnonanbubix (OIIK) xomneTeHUui,
NPEICTaBICHHBIX B Ta0mumue 1.






YK-1.5. Onpenenser v OLeHUBACT MO-
CIIEICTBUS BO3MOJKHBIX PEIICHUH 3a1a-
qu

ITpuMeHATH OCHOBHBIC 3AKOHBI
MaTCMATHYCCKUX B €CTCCT-
BCHHBIX HAVK JJI51 PCIICHUS
TUTIOBBIX 334a4 npodeccuo-
HaJbHOHU ACITEIBHOCTH

OIIK-1

CnocobeH mpume-
HATh CCTCCTBCHHO-
HAYYHBIC U 001Ie-
VHKCHCPHBIC 3HA-
HHS, MCTOIBI MATE-
MaTHUICCKOTO aAHAIH-
3a ¥ MOJCTHPOBAHUS
B podeCCHOHATb-
HOH JACITCIbHOCTH

OIIK-1.1 IeMOHCTpHPYET 3HAHHUE OC-
HOBHBIX 3aKOHOB MAaTCMATHYCCKHIX H
CCTECTBCHHBIX HAVK, HEOOXOJUMBIX IS
PCILICHUS TUIOBHIX 3a1a4 Npodeccro-
HAJILHOH NEITCILHOCTH

3HaTh OCHOBHBIC TIOHSI-
THS ¥ METObI MATCMATH-
YECKOro aHaau3a, pyH-
JAMCHTABHBIC TIOHITHS
M METOABI JIMHCHHON aJI-
reOpbl, COCTABIIAIOIINE
OCHOBY JUTSI MATCMATHYC-
CKOTO MOJCITUPOBAHUS B
podeccHoHaATBHOM aesI-
TCJTBHOCTH

OIIK-1.2. Ucnonb3yeT 3HAHUS OCHOB-
HBIX 3aKOHOB MAaTCMAaTHICCKUX H CCTC-
CTBCHHBIX HayK JJId PCHICHUA CTaH-
JAPTHBIX 33024 AJ1s1 00SCICUCHUsI pea-
H3ALHN

TEXHOJOT U TPAHCTIOPTHBIX HNPOLIECCOB

VMeTh HCIIOIB30BATh MaTEMA-
TUYCCKUN anmnapar, OCHOBHBIC
3aKOHBI MATCMATHYCCKOTO
aHanIM3a A/ PEIUCHUS 32124
npoeCCHOHATIBHON ACATE b~
HOCTH

OI1K-4

CnocoO¢cH MOHUMATh
MIPUHLIUATIBL PAOOTHI
COBPEMCHHBIX HH-
(hOpMaITHOHHBIX
TECXHOJIOTHH U UC-
MOJIb30BATh UX JJIA
peLICHMS 33124
poheCCHOHATBHOMN
JIEATCILHOCTH

OIIK-4.1. Ilpumenser uadopmapion-
HO-KOMMYHHKALIMOHHBIC TCXHOJIOTHH B
PCILICHUH THITOBBIX 3a1a4 MpodeccHo-
HAJILHOH NEITCILHOCTH

BianeTts HaBbIKAMI
HCHOIB30BAHM Ma-
TEMATHUICCKUX METO-
JIOB JUISL PEIICHUS 3a-
Jad mpoh)eCCHOHATb-
HOH JAeITCIbHOCTH










MOCTb BEKTOpOB.basuc, paznoxeHue Bexropa no 0asucy. Koopaunarel Bekropa. [leme-
HUE OTPE3Ka B 3aJaHHOM OTHOLIEHUU. CKAIPHOE NPOU3BEACHHUE BEKTOPOB. BEKTOPHOE
IIPOU3BEACHUE BEKTOPOB. CMENIaHHOE TIPOU3BEIEHUE BEKTOPOB.

Tema 2. DNEMEHTHI AHAUTUTUYECKON TEOMETPUHI

[Ipsimast mHUsA. YpaBHeHUE JMHUM. [Ipsmas, pasnuyHble GOPMBI €€ YPABHECHHSI:
o0uiee ypaBHCHHE MPSIMOM, YPaBHEHHUE MPSAMOi ¢ YIIIOBBIM KO3(PPHUIMEHTOM. YpaBHE-
HUE MPAMOM, MPOXOAAIIEH Yepe3 JaHHYI0 TOYKY B JaHHOM HaIlPaBJICHWH, YPABHEHHE
NPAMON B OTpe3Kax. YPaBHEHHUE MYy4YKa NPSAMBIX. YTOJ MEXAY NMPIMBIMH, YCIOBHS Na-
PaIEIbHOCTH U MEPIEHANKYIAPHOCTH NPAMBIX. PaccTosHUE OT TOYKM 10 MPAMOi.

Kpusbie BTOporo nopsaka. O0wmee ypaBHEHUE JTMHUKA BTOPOro mopsiaka. OKpyx-
HOCTb. DJUIAIC, KAHOHUYECKOE YPAaBHEHHUE, €0 XapaKTepUCTHKH. [ unepbona, KaHOHU-
YeCKOE ypaBHEHME, €€ xapakTepucTuku. [lapabona, KAHOHMYECKOE YPAaBHEHUE, €€ Xa-
pakTepucTUKHU. [ IpAMBIE U TUIOCKOCTH B TPOCTPAHCTBE. 1 [OBEPXHOCTH BTOPOro NMOPSAAKA.

Pasznen 3. Beenenue B aHam3

Tema 1. [ToHsTHE YMCIOBOH QyHKIIMHA.

OyHkuMs ogHON nepeMeHHoi. [loHsTre, 06nacTe onpeaenecHus, MHOXECTBO 3HA-
yeHHid. OCHOBHBIE CBOMCTBA (DYHKIIMM: MOHOTOHHOCTB, YETHOCTh, NEPHOAUUYHOCTb, OT-
pPaHUYEHHOCTh. OCHOBHBIE SJIEMEHTAPHBIC PYHKIAN. DIEMEHTAPHBIE (PYHKIUN.

Tema 2. BeruucieHue npeaeios.

[Ipenen pyHKIMH B TOYKE M HA OECKOHEUHOCTH: MOHSTHE, FEOMETPHYECKAsS WH-
tepnpeTanus. CBOMCTBA MPeaEaoB. beCKOHEUHO MaJibie B OECKOHEYHO OObIINE (PyHK-
UMH, WX CcBoOWcTBA. [lepBBIi W BTOPOW 3amevaresibHBIC Tpeacibl. HenpepbiBHOCTH
(PYHKLIMH, TOHATHE O TOUYKAX Pa3pbiBa, KJIaCCU(PUKAMS TOUEK PA3PhIBA.

Paznen 4. ludgdepenunanbHoe ucuucieHue QyHKuuii 01HOM nepeMeHHO

Tema 1. TTonsTHE TPON3BOTHOM.

[TponsBoaHas GyHKIMU: ONMpeACIeHNE, €€ PU3NUECKUN U TEOMETPUUYECCKUI CMBICIL.
OcHoBHbIE TpaBHAa AUPPEPEHUMPOBAHUS: MPOU3BOIHAS MOCTOSHHOW, MPOWU3BOIHAS
CYMMBI, TIPOU3BENCHUS, YacTHOTO (pyHKumi. Tabnuna MpOM3BOJHBIX OCHOBHBIX 3J€-
MeHTapHbIX (yHKuWi. [Ipon3BomHas cinokHoil QyHkumu. [Ipor3BOAHBIE BBICIIMX MMO-
psakoB. Ilonarue muddepenumana GyHKOUM, €ro CBOWCTBA. ['€OMETPUYECKHIA CMBICT
i depennmana.

Tema 2. [ [prtoKeHUs: TPOU3BOIHOM.

OcHoBHBIE TeOpeEMBI AU (HEPEHIMATEHOTO UCUUCIICHUs: TeopeMbl Depma, Poms,
Jlarpanxa, npasuno Jlonuransa. MccnenoBanue (QpyHKIMU: BO3pAacTaHUE W yOBIBAHWE
(YHKIMH, 3KCTPEMYM, BBIMYKJIOCTh U BOTHYTOCTh, TOUKH nieperuda. [Ipunoxenne npo-
M3BOJIHBIX K PEIICHUIO MPAKTUYECKUX 3a4a4.

Pazgen S. MHTerpanbHoe ucuucaeHnepyHKIUHE OJHO nepeMeHHOoi

Tema 1. HeonpeneneHHelii UHTErpa

[TepBooOpazHas (pyHKIMM W HEONPEACICHHbII nHTErpas. CBOMCTBA HEONPEACTICH-
HOr0 UHTerpasia. MHTErpaibl OT OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIMA. Tabnuua Heonpe-
JEJIEHHBIX WHTErpaJioB METO/bl MHTETPUPOBAHMS: METOHA PA3JIOKECHHUS, MOJBEICHUE
noj 3HaK quddepeHnnana, METO 1 3aMEHbI, THTETPUPOBAHUE MO YACTSIM.
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Tema 2. OnpeneneHHblii UHTErpal.

[ToHsiTHE OMPENETICHHOTO UHTErPAIA, €ro CBOKCTBA. Teopema o cpeanem.Dopmyna
Herotona-JlehOnuna. MeToabl BEIYMCIICHHST ONPEACIEHHOTO UHTErpana. ['eoMmerpuye-
CKME MPUJIOKECHUSI OMPEICICHHOTO UHTETpasia. BeruncneHue mioman u oobema Qu-
rypsl BpameHuss HecoOCTBeHHbIE UHTETPpaAIbl ¢ OECKOHEYHBIMU MPEACTIaMU HHTETPUPO-
BAHUSI.

Paznen 6. DyHKIHN HECKOJIBbKHX NEePEeMEHHBIX

Tema 1. JlupdepenumpopaHne YyHKIUUHECKOJIBKIX MEPEMEHHBIX

Obnacte onpeaencHusi. JInaum ypoBHs.IIpenen QyHKIMA MHOTMX NEPEMEHHBIX.
YacTtHble npoM3BOAHBIE (YHKIMM MHOTMX MEPEMEHHBIX M KX TE€OMETPUYECKUI
CMBICIL. YPaBHEHUE KacaTeJIbHOM TIJIOCKOCTH M HOPMAIM K MOBEPXHOCTU.YACTHBIA U
noJHblid quddepeHnman (yHKOUMM MHOTMX NEPEMEHHBIX. [IpHONMKEHHOE BBIYMCIIE-
Hue.CMEIaHHbIE MPOU3BOAHBIE (PYHKIIMIA MHOTHX MEPEMEHHBIX. TeopeMa O paBEHCTBE
CMEIIAHHBIX TPOU3BOIHBIX. He0OX0AMMBIH MpHU3HAK SKCTpeMyMa (YHKIUM JBYX Iepe-
MEHHBIX./|0CTaTOYHBIA NPU3HAK 3KCTpeMyMa (YHKIUHU BYX MEPEMEHHBIX.Y CTIOBHBIN
AKCTPEMYM (DYHKIMUABYX MEPEMEHHBIX.

Tema 2. UnTerpupoBanue QyHKIUN ABYX IEPEMEHHBIX

OnpeneneHne NBOHHOTO WHTErpasia. ['eoMeTpuyeckuil M (U3UUYECKUI CMBICIT
JNBOMHOTO wHTEerpasia. CBoiCTBA ABOMHOTO WMHTErpana. BeruucieHue TBOWHOTO WHTE-
rpajia B I€KapTOBBIX U MOJSPHBIX KOOPANHATAX.

Pazgen 7. {u¢¢epeHunanbHbIe ypaBHEHHS

Tema 1. luddpepeHunanbHble ypaBHEHUS IEPBOTO MOPSAIKA

JuddepeHunansHpie NEPBOro ypaBHeHUs. OCHOBHBIE MOHATHA. 3aayd, MPUBO-
e K quphepeHIMaTbHBIM YPaBHEHUSAM. Teopema CyInecTBOBaHUS U €IMHCTBEHHO-
CTH pemeHus AUQPEPEHINATBHOIO YPaBHEHUS. Y PABHEHUS € PA3ICIISIFOIIAMHUCS Tepe-
MeHHBIMUA.OTHOpOIHbIE AU PepeHIanbHbIE ypaBHEHU. JIMHEHBIE ypaBHEHUS. Y paB-
HeHUs bepHym. YpaBHeHHE B OJHBIX AU(dEepeHnnanax.

Tema 2./TuppepeHuraibHbIe ypaBHEHUS BBICIIMX MOPSAKOB

JudpdepeHunanbHble  YPAaBHEHHMsST  BBICHIMX  MMOPSJAKOB, OCHOBHBIE  IOHS-
TUs. YPABHEHHS, NOMYCKAKOLIME MOHWKEHUE MOopsaka.JluHeinsie auddepeHnnanbHbe
YPaBHEHHsI BBICIIMX MOPSAKOB. JIMHEHHBIE ONHOPOAHBIE AU(PPEPEHIMATBHBIEC YPABHE-
HUS 2, N-r0 MOPAAKOB.MIHTETpUpPOBaHUE TMHEWHBIX OJHOPOIHBIX AU((HEPEHIUATBEHBIX
YPaBHECHHI C TOCTOSTHHBIMU KO3(ppuumeHTamu. JIMHEHHbIE HEOAHOPOAHBIE AU PEPEH-
nuanbHble ypaBHeHUs. CTpykTypa oduero pemenus JIHY. Meton Bapuanmu npous-
BOJIBHBIX MOCTOsIHHBIX JIH/TY MuTerpupoBanne JIH/Y ¢ moctossHHBIMU KO3 PUmMeH-
TaMH ¥ ITPABOM YaCTHIO CNEUAIBHOTO BUA.

4.3. JIekumu 1 MPaKTUYECKUAE 3aHATUS
Tabmana 4
ConeprkaHue NEKUMNA, MPAKTUYECKUX 3aHATUI U KOHTPOJIBHBIX MEPOTIPUATUN
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6. TEKYIIIUI KOHTPOJIb YCIIEBAEMOCTHU U TPOMEKY TOUYHAS
ATTECTAIMA 1O UTOI'AM OCBOEHUSA JNCIHUIIJIMHBI

6.1. Tunosbie KOHTPOJIbHBIC 3adaHrd NJIW HHBIC MaTCPHAJIbL, HGO6XOI[I/IMBIG JJIA
OLICHKH 3HaHHﬁ, YMGHI/Iﬁ W HABBIKOB U OIIbITA ACATCIBHOCTH

Cemectpl
Konrpoasnas padora Nel «JIuneiinasi anredpa»

1. Pemuth MarpuuHoe ypaBHeHne X+3(A-B)=4C - E | rue

13 38 8 6
A= , B= , C= .
(—2 —4j (—7 sj (—3 9

5
-1 5 6 7 ) 3 -1 4)(2
2.BBITIOTHATL ASHCTBUA | 3 4 2 1| ; +5 2 31|13
0O 7 8 2 | 1 -2 3 4
1 2 3
2. Bpruncimth onpenenurens 2 0 4.
5 6 7

I 1 2
3. Haiitu oOparHyto matpuny 4 ', ecim A=|2 -1 2|,
4 1 4

4. PemmTh CHCTEMBI JIMHEHHBIX anreOpandecKux ypaBHeHui no gopmynam Kpamepa,
MAarpAYHBIM METOJIOM, METOI0M ["aycca:

3x, +4x, +2x, =3 X, +x, —x; =36
a) <2x, —x, —3x,=-30) %, —x, +x; =13 .
X, +5x, +x; =-2 2%, +x, +x;, =7

KonTpoabnas paGora Ne2 «BekTopHast aaredpa v aHAIUTHYECKAS T€OMETPHsD)
1. JTaHBI BEKTOPHI @ = 47 — 2 + 3k u b = 2i — j +1.5k . BEIACHUTD, OYAyT JI OHY KOJIH-
HCAPHBIMH.
2. Ilpu Kakux 3HAYEHMSX m OyAyT MEPICHAMKYISPHBI BEKTOPHl a =mi—2;+3k U
b=2i—j+mk?
a= (1,-1,-3)’ b=(3,0-2) c=(-113)

>

3. IIpoBepbTe, ABIAOTCSA JM BEKTOPHI KOMILJIa-

HAPHBIMH.
4. Yroa Mexay BekTopamu ¢ u b paBed 30°. BBHIUHCINTE CKAISPHOE MPOM3BEICHUE

ATUX BEKTOPOB, €CIA a =3/ +3, b‘ =8.

5. HaifTit yronm Mexy BEKTOpoM a = (3,-2;5) 1 ocbio OX.
6.CoCTaBbTE YPABHEHUE NIPSAMOM, TPOXOJAUIEH Yepe3 ABE TOUKU A(-2;3) u B(1; -2).
[TpeoOpagyiiTe ero k o0uiemMy ypaBHeHut0. CaenaiTe 4epTéx.
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7. CocTaBbTE YpaBHEHHME NPAMOW, MEPNEHAUKYISIPHOH NPAMON 4x+2y-3=0 H
MPOXOMSIIEH yepe3 Touky M (—3;2).

8. CocTaBUTh YpaBHEHUE MPSAMONA, mpoxoasei yepe3 Touky A(2,0,-1) napamiens-
HO TUIOCKOCTH 3x+4y-z+4=0.

9. CocTaBuTh YpaBHEHHME IUIOCKOCTH, MPOXOIALIEH Yepe3 TPpU 3aJaHHBIE TOYKH
A(1,0,2), B(-1,2,0), C(3,3,2).

10. IIpoBepBTENEPIEHAMKYIASIPHOCTD MPSAMBIX:

x_y-2_z {3x+y—52+l:O,
2x+3y-8z+3=0.

1 -2 3

11. TpuBectd ypaBHeHUE KpUBOH x° —2x+3y”> +12y—-5=0 K KaHOHHYECKOMY
BHUJIy U MIOCTPOUTH €€,HANTH YUCIIOBBIE XaPAKTEPUCTUKH

Konrposabnasi padora Ne3 «BBenenue B aHaam3»
1. UccnenyiiTe Ha HEMPEPBIBHOCTh, TOUYKH pa3pbiBa PyHKIWK:

x—=3ecmu x <0
f(x)_{sx ecnu x>0
2. Haligure cnenyromme mpeaess;

Ii x—x? 6 1; 2xt —x-1 Ii sindx . L2 2x1
2) Xg..px2+2x+1’ ) glrlxz+4x—5’ B) Xl_>OIII«/x+4—2’r) I}E}[ +;J '
X 4+3x7 +2x . (x=T(x=3)x-4) x° x’

lim : lim ) lim| -
Don v vse 0 e syt _atall O 211 x4l
lim -2 lim(l— 455" . limxctg5 lim 3+
: - X xXctgdx. -
S (g gy VRIS, 0 i,

Konrpoabsnas patdora Ne 4 «/luddepeHunanbHoe nCHHCICHUIE (PYHKIUM O]-
HOH mepeMeHHOI»
1. Haiinure mpou3BOAHBIC CACAYIOMUX (DYyHKIUAN

s
a)y = (arcsin gj . y = arctg’ (er)_(3x+x2 )5 |

B) y=2Inx-(27 -1)+ ﬁz;r) y=(x+2)"".
x—

){x:\/l—%tz, 2 —3x42
] _

n) V=
y = arccosst + 7, ¥ +2x+1

~5-log,x+3

2. CocraBbTe ypaBHEHHS KacaTebHOM K KpuBoit Xy =4 B Toukex, =1 .

3. Bolubcnute NpUONMKEHHO, MCHONB3ys muddepeHiman y=+x’ +8 npu
x =109
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cos4x —1
4. Beruncnure npeaen no npasuny Jlonurans lim

x—0 (e4x _1)2 '
5. Tloctpoiite Tpa@uk QPYHKIMM C TOMOLIBIO MPOM3BOJHOW MNEPBOTO MOPSIAKA
y==x"=3x+9x+11.

6. Haligute nmpomMeKyTKHM BBINYKJIOCTH, BOTHYTOCTH WM TOYKHM mepernda QpyHKumuu
3

y=2x—33\/x72.
X

7. Haiigute acHMOTOTHI M MOCTPOMTE CXeMATHYHO rpaduk QyHKIMHU V = —()C N 1)2 :

x2 —3x+3

8. TIpoBeauTe MONHOE MCCIIEA0BAHUE (PYHKIMU U IOCTPOUTE rpaduK y = 1
x J—

Cemectp2

Konrpoabsnas padora Ne S «IHTerpasbHoe ucyuciaeHne PyHKuuu OaHOM

nepeMeHHo»

1. Haiiti HeonpeneeHHbIE MHTETPAIBI

1 x3/x 1
1)1[3«/;_ S +1jdx 2)I£3+x ; 2_3}0lx

3)J‘dg4xdx 4)Ix(3x2+l)4dx
[l _ar 6) [N1-e* e dx

7)Ixsin(2x)dx S)J' (ix J;;

2

Moy 1O e o

2. Beruucimrs OIPCACIICHHLIC MHTCI'PAJIbI
2 1 T

[ +—Pdx. 2)[Insinxdx
1 X 2

3. BbluMcauTh mIomaas GUrypel, orpaHudeHHON muHuamu 3x —y =4, y? =6x
Konrpoabnas padora Ne 6 « DyHKIUHM HECKOJIBKHX IEPEMEHHBIX)»
ln(l —x’ - yz)
-y

2. HaiiTi 3Ha4eHMs YaCTHBIX MPOU3BOAHBIX (DYHKIMI B 3aJaHHOH TOUKE:
1

a) z= x” (1) 0) z= ln(\/;+ \/;) (L;1).

. 0u
3. Haittu —-,
oxX

1. Haiitn oGnacte onpeaencHust QyHKIUN Z =

€CIM u = Xy +sin(x + y).
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4. Haiiti 5KCTpeMyMBI PYHKIHH z = x° +2)° —4x -6y +2.

. Inx Iny
5. Haiitu mpon3BoaHy10 QYHKIIMM Z = —— ——— B HamnpasJcHUM BekTopa (1;1).
y X

6. HaliTi sKkcTpeManbHOE 3HAYCHUE PYHKIMU z = 2x + y — y° — x” TIPH YCIIOBUM x+ 2y =1.

2 P
7. BBIUMCIIATE TIOBTOPHBIA UHTErPa de I (2x + y)dx )
-2 0
2 1

7+7
4 373

8. M3MEeHHUTh NOPSAAOK UHTETPUPOBAHUS B JBOMHOM MHTETpaJIe: J. dy J. ! (x >V )dx

1 1

y

X
9. Berunciuth ABOHHON MHTETpa J.J._yz dxdy , riae D — o0nacTe, orpaHuYeHHAS JIU-
D

1
HUSIMHA y=;,y=x,x=4.

Konrpoasnas padora Ne 7 «/ludpPpepenunanbubie ypaBHEHH

1. Haitti oOmmii maTerpan uinum oouiee peuieHue mudPpepeHInaaIbHOro ypaBHEHUS Mep-
BOT'0O NOPsAKA, B mpumepax (4), (5) peuwmts 3aaauy Kowm:

x? +2xy—5y°

1) Va-x2y +xy> +x=0, 2) 20xdx —3ydy =3x’ydy —5xy*dx , 3) V' =

>

2x* —6xy

"— ycosx =sin2x X' +y=xy’ xy+1
4){y g : { % -y =0.

dx
3(0)=—1 =1 9%

2. Haiitu o6uiee pemienue mudhepeHmanbHOro ypaBHEHUS:
D Y 'xInx=y" 2y 1+x)y"+2x =12x2.
y'"" =2sin’ ycosy

3. Haiitm pemenne 3anaun Komm: (1) = % Y(y=1"

3. Haiitu o01ee pemenue muppepeHIanTbHOro ypaBHEHMs, B TpuMepe (6) pelmmnTh
3aaady Komm):

1) y"—2y'+y:xex)2) y”+4y'+5y:x23) y'"—4y" +5y" =6x" +2x-5

4) y' =4y +4y=e*(cosx+3sinx),5) y'"' — 64y’ =128cos8x — 64e™*

) y'+y=1/sinx
v (x/2)=1,y'(x/2)=nr/2

[lepedyeHb BOMPOCOB, BEIHOCUMBIX HA 3K3aMEHBI.
Cemectp I
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JInneiinas anaredpa
1. Marpuua. Buael marpun. JleicTBUst Haa MAaTPULIAMH.
2. Onpenenutenu. CBOWCTBA ONPEACIIUTEIICH. BorunciieHue.
3. MuHop, asireOpandeckoe AOMOJIHEHUE. BEIUMCICHHE ONPEACIUTENS PA3JIOKEHUEM TIO
CTPOKE (CTOJIOIY ), MOHUKEHUEM TIOPSIKA.
4. O0OpaTtHas MaTpulia, TeOpeMa O CYIIECTBOBAHUM M €IMHCTBECHHOCTH OOpAaTHON Mar-
PUIIBL
5. DnemMeHTapHbIe MPeoOPa30OBaHUs MATPHLl. DKBUBAJEHTHBIE MAarpuubl. PaHr marpu-
1pl. CBoMicTBa paHra. Teopema 0 paHrax 3KBUBAICHTHBIX MATPULL.
6. Ctynenuaras Mmarpuua. Teopema 0 paHre CTyleHYaTo MaTpuLbl.
7. Cuctembl TuHEHHBIX anreOpandeckux ypaBHeHuid (CJIAY) (onpeneneHus: COBMECT-
Hoii, HecoBMmecTHOU CJIAY, pemienust CJIAY). Ycnosus coBmectHocTH CIIAY.
8. Marpuyunas 3anuch CJIAY. Pemenne CJIAY ¢ nomMolibio 00paTHONH MaTPHILBL.
9. ®opmynel Kpamepa.
10. Onpenenennbie u Heonpeaenennbie CJIAY. Meton ['aycca.
11. Omaoponnsie CJIAY. OyHaaMEHTaIbHAS CUCTEMA PEMIECHUIN
12. Onpeaenurenn BTOPOro U TPETHETO MOPSAKOB, MX CBOWCTBA. MHUHOPBI U anreOpau-
YECKUE TONOJIHEHUS. BEIUMCIEHNE ONPEACIUTENEH TPETHETO NOPAIKA PA3IOKEHUEM T10
AJIEMEHTAM CTPOKH (CTONONA).
13. Pemienue cuctem anreOpanyeckux JIMHECHHBIX ypaBHEHU metonom ["aycca, ¢ mo-
MOILBIO 00paTHOH MaTpuLbl, o ¢popmynaam Kpamepa.

BekTopHas anredpa 1 aHAJIUTHYECKAS TeOMETPHSA
14. Bexropsl. [IpsmoyroneHeiii nekaproB 6asuc. Pasznoxkenue Bekropa no Oasucy. Ko-
opauHaTel BeKTopa. [lnnHa Bekropa. Hampasnstomue KOCHHYChl BEKTOPA.
15. CkanspHoe npousBeAeHUE BEKTOPOB. CKAISPHOE MPOM3BEACHUE B KOOPAMHATAX.
VYcnoBre OPTOrOHAIIBHOCTH BEKTOPOB. YTOI MEXKAY BEKTOPAMH.
16. BeKTOpHOE NPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA. ['€OMETPUUYECKUN CMBICI BEK-
TOPHOI'O MPOU3BENCHUS. BEKTOPHOE MPOU3BEACHUE B KOOPAUHATAX. Y CIOBUE KOJUIMHE-
APHOCTHU JBYX BEKTOPOB.
17. CMelanHoe MPOU3BEACHHAE BEKTOPOB. [ €OMETPUYECKUI CMBICI CMELIAHHOTO MPO-
u3BeneHus. CMeEIlaHHOE MPOM3BEACHUE B KOOPAMHATAX. YCIOBUE KOMIUIAHAPHOCTU
TPEX BEKTOPOB
18. O0mee ypaBHEHME MIOCKOCTH, YCIIOBUS MAPAIUIENBHOCTH W MEPHEHAUKYISPHOCTH
IUIOCKOCTEH, Yrojl MEXKAY IUIOCKOCTSAMHM, PACCTOSIHAE OT TOYKHU [0 IUIOCKOCTH. Y paBHE-
HUE TUIOCKOCTH, MPOXOISAIIECH YEPE3 TPU JAHHBIE TOUKH.
19. YpaBHEHUS NPSIMONA B TPOCTPAHCTBE, YCIOBUS MAPAJUICIILHOCTH U NEPIEH AUKYJISP-
HOCTH NPSIMBIX, YTOJ MEXKAY TPAMBIMH.
20. B3auMHOE pacnoJIOKEHUE TJIOCKOCTH U NPAMO B MPOCTPAHCTBE. YCJIOBUS TMapa-
JIENBHOCTH, NEPNEHANKYIAPHOCTH, NPUHAIEKHOCTHA MPAMOM TUIOCKOCTH, YTOJI MEKIY
IJTIOCKOCTBIO U ITPSIMOiA.
21. YpaBHeHus NPAMOK HA IUIOCKOCTH, YCIIOBUS NAPAIUIETIBHOCTU U MEPIIEHAMKY IS PHO-
CTH NPSMBIX, YTOJI MEXAY MPAMBIMH, PACCTOSIHUE OT TOUYKHU 10 MPSAMOH.
22. KpuBble BTOPOro MOPSAKA: OKPYXKHOCTB, JIIUIIC, TUIIepOoa, napadoa.
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BBenenue B anau3
23. Onpenenenne QyHKIUH, CIOCOOBI €€ 3a1aHusl, OCHOBHBIC XapPaKTEPUCTUKH (DyHK-
LUH.
24. OCHOBHBIE 3NIEMEHTAPHbIE PYHKIMU U UX TPaA(UKH.
25. Ilpenen pynkumn. OaHOCTOPOHHUE Tpeaesbl. OCHOBHBIE TEOPEMBI O MPEAEIAX.
26. beckoHeuHo Oonblime GyHKIUKU. beckoHeuHO Manbie pyHKmu. Onpenenenus. Oc-
HOBHBIE TEOPEMBI.
27. IlepBblil U BTOPOM 3aMeUaTENbHbINA TPEACIT.
28. Tunel HEONMPEACIEHHOCTH IIPA BEIYUCIICHUH MPEJIENOB.
29. OKBUBAJICHTHBIE OCCKOHEYHO Majble (YHKIMH, WX UCHOJIb30BAHUE MPU BBIUMCIIC-
HUU TIPENECIIOB.
30. HenpepbiBHOCTE PyHKIMA B TOUke. Knaccudukanus ToOUeK pa3pbiBa.
31. OcHOBHBIE TEOPEMBI O HENPEPBIBHBIX (PyHKIMAX. CBOMCTBA PyHKLMNA, HENPEPHIB-
HBIX HA OTPE3KE.

JAudppepeHunanbHoe HcHucaeHne QyHKIUHE OJHOM nepeMeHHOo
32. TlpousBoaHas pyHKIMK. MeXaHUYECKUI U TEOMETPUUECKHANA CMBICT POU3BO/I-
HOM. Y paBHEHUS KacaTeabHON U HOPMAJIH.
33. IlpaBuna muddepeHurpoBanus. Tabmmua mpou3BOAHBIX. [IpOM3BOaHAS CIOKHOM
(yHKIIM.
34. lnpdpepenumpoBanue HesIBHOW (PyHKIMM, MApaMETPHUECKN 3aJaHHON (DyHKIINK.
35. lndpdepeHumpoBanue CcreneHHO-MoKazarenbHol  (QyHkumu. Jlorapupmuueckoe
m(HepeHIPOBAHHKE.
36. [Iponu3BOAHBIE BBICIIMX MOPSIIKOB.
37. Iupdpepenuman ynkuuu. [IpumeHenne nuddepeHnmana Kk NpuOIHKEHHBIM BbI-
YHUCIICHUSIM.
38. IIpasuno Jlonurass.
39. HUccnenoBanne (pyHKOUM MPU MOMOLIMA MTPOU3BOIHOW. MOHOTOHHOCTB U 3KCTPEMY-
Mbl PYHKIUH.
40. Beinmykiocts rpaduka pyHkuun. Toukn neperuoa.
41. AcumntoTel rpaduka pyHKIHHA.
42. TlonHOE uccaeaoBaHue PYHKIMHU, MOCTPOCHKE rpaduka.

Cemectp 11

HNHrerpanbHoe ucyucaeHue GyHKIUH OJHO nepeMeHHOoi
1. HeonpeneneHHblil MHTErpai, MOHITHE, CBOMCTBA. Tabmuia MHTErpaJioB.
2. OCHOBHBIE METOJIBI MHTETPUPOBAHUS (HEMOCPEACTBEHHOEC MHTECTPUPOBAHKE, 3aMEHA
NEPEMEHHOMN, MHTErPUPOBAHKE IO YACTSIM )
3. UnTerpupoBanue QyHKIMMA, COACPKAIMX KBAAPATHBIA TPEXWIEH B 3HAMEHATEIE.
4. HTErpupOBaHre PallMOHAIBHBIX (PYHKIWHA.
5. UHTErpupoOBaHuE TPUTOHOMETPUYECCKUX (DYHKIUH.
6. UuTerpupoBanne MppauuoHATbHBIX (PYHKLIWNA.
7. OnpenencHublii mHTErpan. OnpenencHue. ['eoMeTpuuecKkuii 1 PU3NIECKUI CMBICTT
OIIPEAEICHHOI0 HHTETPAIA.
8. ®opmyna Herotona-JleiiOHua. CBoCTBAONPEACTIEHHOTO HHTETPAIIA.
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9. BeruucieHue ONpeaeacHHOrO HHTerpana. MHTErpupoBaHre 1o 4acTsaM.3aMEHA Mepe-
MECHHOMU B OMPEACIICHHOM HHTETPAJIE.

10. HecobctBennbie uuterpainsl u 11 pona.

11. I'eoMeTpryecKkue U PU3NIECKUE TPUIIOKEHUS OMPEIEICHHOIO HHTETpaIa.

DYyHKIHH HECKOJIbKHUX NMEPEeMEHHbIX
12. O6nacte onpenencaus OHIL [lpenen, nenpepslBHOCTh. CBOMCTBA (QyHKLMIA, HE-
NPEPBHIBHBIX B OTPAHUYCHHOMN 3aMKHYTOW 0OJIACTH.
13. YacTHbIE TPOU3BOAHBIE NIEPBOTO MOPSAAKA, UX TEOMETPUUECKOE UCTOIKOBAHUE.
14. YacTHbIE TPOU3BOAHBIE BBICIIUX MOPSAKOB.
15. InddpepeHumpyeMocts 1 noJHbli auddepeHnpran GyHKIIH.
16. IIpumenenune nonHoro auddepeHnpaia K TpuOIMKEHHBIM BBIYUCICHUSM.
17. InddepeHunansl BEICIINX MOPSIAKOB.
18. IIponsBoaHas cnokHO# GpyHKIMHA. [lomHAs TPON3BOIHAS.
19. TudpepeHumpoBaHre HEABHON (PYHKIIHH.
20. KacarenbHas TUIOCKOCTb U HOPMAJIb K IIOBEPXHOCTH.
21. OkctpemyM (pyHKIHMH ABYX mepeMeHHBIX. HeoOXoauMoe W J0CTaTO4YHOE YCIIOBUE
JKCTPEMYyMA.
22. Hanbonblliee 1 HAUMEHbIIEE 3HAYCHUS (PYHKIMU B 3aMKHYTOM 00NAaCTH.

JAu¢ppepeHunanbHble ypaBHEeHUS
23. ludpdepeHunanbHble NEPBOro ypaBHEHHUs. OCHOBHBIE MOHATHS. 3aJa4d, MPUBOIS-
e K auddepeHIMaTbHBIM YPABHEHHUSIM.
24. Teopema CyIIECTBOBAHUS M €AMHCTBEHHOCTH pelieHUs AUPPEPEHIAATBHOIO YpaB-
HEHUSI.
25. YpaBHEHHUS C PA3ACTSAIOMUAMUCS TEPEMEHHBIMU.
26. OgHopoaHeie AU(pHepeHIAATBHBIC YPABHEHUS.
27. JInnelinple ypaBHEHUS. Y paBHEHUs bepHyIUIH.
28. YpaBHeHuUE B MOJIHBIX AU pepeHnmanax.
29. ludpdepeHunanbHble YPABHEHUS BBICIIMX MMOPSIIKOB, OCHOBHBIC TOHSTHS.
30. YpaBHEHU, JOMYCKAKOMIME TTOHM>KEHHAE TTOPSIAKA.
31. JIunelinpie nuddepeHInanbHbEe YPABHEHNS BBICIIMX NOPAAKOB. JIMHEHHBIE OJHO-
poaHble AU PEPEHINATBHBIC YPABHEHUS 2, N-T0 TOPSAIKOB.
32. IHTerpupoBaHue JIMHEHHBIX OJHOPOIHBIX AU(P(EPCHIMATBHBIX YPAaBHEHUH € MMO-
CTOSIHHBIMH KO3(PHLIIEHTaM K.
33. Jluneiinbie HEOMHOPOJHBIC NUPPEepeHIaIbHbie ypaBHEHU. CTpyKTypa 0OLIEro
pewenus JIH/Y.
34. Metoa Bapraliu MPOU3BOJIBHBIX TOCTOSTHHBIX JIH/TY .
35. Unrerpuposanue JIH/Y ¢ noctosHHBIMA KO3(D(PHULIMEHTAMU W TPABOM YACThEO CIIE-
LMAJILHOTO BUJA.
6.2. OMUCAHUE MMOKA3ATEJIEN 1 KPUTEPUEB KOHTPO.IS
YCHHEBAEMOCTHU, OIINCAHUE HTKAJI ONEHNBAHUA
Kpureprun OLIEHKH BBITIOJIHEHHS KOHTPOJIBHBIX pa0oT:

[IIkamaonennBannsa Onenka

85-100% npaBUIBbHO PENICHHBIX 3aJaHUN “5” (OTJIMYHO)
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60-84% npaBWJIBHO PEIICHHBIX 3aJJaHUI “4” (xopouio)

40-59% npaBUIIBHO PEIICHHBIX 3aJaHUI “3” (yIOBJIETBOPHTEIILHO )

0-39% npaBUIBLHO PEMICHHBIX 3aJaHUI “2”” (HEy TOBJIETBOPUTEIILHO )

Kpurepun ouennBanus pe3yabTaToB 00y4eHust (OK3aMeH )

Ouenka Kpurtepuu ouennBanusi

OLICHKY «OTJIHYHO» 3aCIyKHBAET CTYICHT, OCBOUBLIHI 3HAHUS, YMEHUS,
KOMIIETEHIINH U TEOPETHUECKUI MaTepuai 6e3 mpoOesos; BHIMOIHUBINNI BCE
3a/laHusl, MPEeNyCMOTPEHHbIE yUeOHBIM ITAHOM Ha BBICOKOM Ka4€CTBEHHOM

Bricokuit ypo-

éii;;ﬁ:) YPOBHE; NMPAKTHHECKHE HABbIKH npodecCHOHaTBPHOTO MPUMEHEHHS] OCBOEH-
HBIX 3HAHUN CPOPMUPOBAHBIL.
KowmrneTeHinu, 3akperuiéHHbIe 33 TUCIUILTHHON, CHOPMUPOBAHBI HA YPOBHE —
BBICOKHH.
OLIEHKY «XOPOLIO0» 3aCIy>KHUBAET CTYAEHT, MPAKTHYECKH MOJHOCTHIO OCBOUB-
Cpenuuii ypo- | muii 3HaHUS, yMEHUsI, KOMIIETEHIIUH U TEOPETUYECKUI MaTepual, yueOHbIe
BEHb «4» 3a/laHus He OLIEHEHbI MAKCHMAJIbHBIM YHCJIOM 0aJliOB, B OCHOBHOM CHOopMH-
(xoporo) POBAJ MPAKTHYECKUE HABBIKH.

KowmneTenuuny, 3akperuiéHHbIe 3a AUCLUILTUHON, ChOPMUpPOBaHBI HA YPOBHE —

xopoumii (cpenHuii).

OLIEHKY «YAOBJIETBOPHTEJIBHO» 3aCIYKHBAET CTYACHT, YAaCTUYHO C Mpode-

JJaMU OCBOMBLINH 3HAaHWsI, YMEHHUsI, KOMIIETEHLIUN U TEOPETUYECKUI MaTepu-

a1, MHOTHe y4deOHbIe 3aaHusl JTHOO He BBITOIHUI, JTUOO OHU OLIEHEHBI YHC-

70M 6aJutoB OMM3KUM K MUHUMAJIbHOMY, HEKOTOPBIE IPAKTUYECKHE HABBIKU

He c(hOpPMUPOBAHBL

KomneTenuny, 3akperuiéHHbIe 3a AUCLUILTUHON, ChOPMUpPOBaHBI HA YPOBHE —

JOCTaTOYHBIM.

Huskuii ypoBEHb | OLIEHKY «HEYAOBJIETBOPHTENbHO» 3aCIy>KUBA€T CTYIEHT, HE OCBOMBIIHI
«2» (Hey#oBie- | 3HAHHS, YMEHHsI, KOMIIETEHLIMH 1 TEOPETUYECKHI MaTepuas, yueOHble 3a1a-
TBOPUTENILHO) | HUS HE BBITOJHWJ, MPAKTUYECKUE HABBIKUA HEe C(HOPMHUPOBAHBI.

Komnerenmyy, 3akperuiéHHbIe 3a AUCLUIUIMHON, He C(hOPMUPOBAHBL

IToporossiii ypo-
BEHb «3» (yIOB-
JIETBOPUTEINBHO)
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