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He.]'[b O0CBOCHUA JUCHUITIIMHBI
Leas mpenogaBaHusi JMCHUILUIMHBI: MPHOOpPETEHUE CTYICHTaMU HEOOXOAMMOM MaTeMaTHYeCKOM

KYJIBTYpPbI ¥ 3HAHUH JIJIs1 UCTIOJIB30BAHMSI UX 110 CBOEH CIIeUaibHOCTH.

3agauu u3yyeHHMs JIMCUHMILIMHBI: B pe3yJbTaTe M3YyUeHUs Kypca CTYACHT JOJKEH YMETh pellaTh
Ha0Op CTaHAAPTHBIX 337a4, OPUEHTUPOBATHCS B MaTEMaTHUECKOM JINTEpPAaType, OTHOCSILENHCS K €ro Crelu-
aIbHOCTH, OLICHUBATh UH(GOPMAIUIO, INIAHUPOBATH U OCYILECTBISATH CBOIO JESATEIIBHOCTh C YYETOM pe3yiib-

TaTOB 3TOI0 aHaJiku3a.

Mecto qucunimiuabl B cTpykrype OOII BO
PabGouas nporpamma ocBoeHUsI Y4eOHON TUCHUIUIMHBI «MaTeMaTruka COCTaBleHa B COOTBETCTBUU C

TpeboBanussMu OOpa30BaTEIHPHOTO CTaHIAPTa BBICIIErO 00pa30BaHMSs, CAMOCTOSTEIFHO YCTAaHABINBAEMOTO
HUAY MUDU.

JucnuriuHe TpeamecTByeT ollieMaTeMaTHdecKasl MoJAroToBka B o0beMe CpelnHel 001meoopa3oBa-
TENHHON IIKOIBI UM KOJUIEIKA.

YcBoeHre JaHHOW AMCLUMILIMHBI KaK IPEAIIECTBYIONEH HEOOXOAMMO NIPU U3YUYEHUU CIIETYIOIINUX

JUCLMITINH (bI/IBI/IKa, MCXaHHUKa, TCOPECTHUICCKAA MCXaHUKaA, CIICHUAJIbHBIC I'JIaBbl MATCMATHUKU U JIP.

Komnerenuuu odyuyawinerocsi, popmupyembie B pe3yJjibTaTe OCBOCHUS JUCIH-

IJIMHBI

B miporiecce ocBoeHUs TaHHOHN TUCIUIUIHHEI Y CTYICHTa POPMHUPYIOTCS CIISIYIOIINE KOMIICTCHIIHH:
obmenpodeccuoHaIbHbIC

Kon
HanmeHnoBanue
KOMIIe- WHaukaTopsl JOCTHKEHHUSI KOMIIETEHITH
KOMIIETEHIINU
TEHIUU
OIIK-2 Cnocoben npumeHsTh cooT- | 3-OIIK-2 3HaTh: OCHOBHbBIE MaTeMaTHYECKHE NPUIIOKEHUS U
BETCTBYIOIINH ¢u3uko- | pusnueckre 3aKOHbI, SBICHHUS U MPOLECCHI, HA KOTOPBIX OCHO-
MaTeMaTHYeCKUi  ammapar, | BaHbl PUHIMIIEI JEHCTBUS 00BbEKTOB MPO(EeCCHOHAIBHON aesi-
METO/bl aHaju3a M MOJENH- | TEBHOCTH, a TaKXKe annapar TeOPEeTHYECKOro M IKCIEPUMEH-
pOBaHMsI, TEOPETUYECKOTO M | TAJILHOTO MCCIIEIOBAHUS
sKcnepuMeHTanbHoro uccie- | Y-OIIK-2 YMeTs: NpuMeHATh OCHOBHBIE 3aKOHBI MAaTEMaTHUKH,
JIOBaHUSI TP PEIICHUH TPO- | GU3NKKA U TEXHUYECKUX HAYK IPU MOJICIIMPOBAHUH TEXHOIOTH-
(beccroHaIbHBIX 3aa4 YEeCKHX MPOLIECCOB
B-OIIK-2 BnaaeTrh: MaTeMaTHYeCKUM amrmapaToM, METOJAaMHu
TEOPETUYECKOI0 M HKCIEPUMEHTAIBHOTO HCCIEAO0BAaHUS MpU
pemeHnn mpoeCCHOHATTBHBIX 33124
YHUBEpCAIbHbIE
VK-1 CnocobeH ocymecTBiaTh no- | 3-YK-1 3nare: MeToauku cbopa u oOpabOTKH MHPOpMaLNY;
UCK, KPUTHYECKUH aHalW3 U | aKTyalbHble POCCUHCKHE U 3apyOexkHbIe HCTOYHUKH UHPOpMa-
CHUHTE3 HHOpMAIMK, MpH- | IMU B cepe MpodeccHoHATbHON NeATeTbHOCTH; METOJ CHU-
MEHSTh CUCTEMHBIH TOAXOJl | CTEMHOT'O aHalIn3a
JUTIsl pereHusi mocTaBiaeHHbIX | Y-YK-1 YMeTh: npuMeHsITh METOMKHU TTOMCKa, cOopa U obpa-
3aja4 00TKM WH(POPMALIMU; OCYIIECTBIIATh KPUTHUECKUI aHAIU3 U
CHHTE3 WH(POPMAIINH, TTOTydeHHON U3 pa3HBIX HCTOYHHKOB
B-VK-1 Bnanets: Mmetogamu noucka, coopa u o0paboTKu, KpH-
TUYECKOTO aHalM3a M CHHTe3a MH(OPMAIMU; METOIUKOH CH-
CTEMHOT0 MOJIX0JIa JUIsl PELICHUs] TOCTaBJICHHBIX 33a4




?.az[atm BOCIIMTAHUAA, peaﬂmyeMbIe B paMKax OCBOCHUSA JUCHMIIJIMHBI
B nporecce ocBoeHMS TaHHOM TUCITUTIIIMHBI PEATU3YIOTCS CIASAYIOIINE 3aa9i BOCIIUTAHMUS:

Co3nanue
. Hcnosib30BaHHe BOCIIUTATEIBHO-
Hanpasuie- yCJIOBHIH, . BogBiieyeHnne B pa3HOIJIAHOBY 1O
ro NOTEHUHMAJIa Y4eOHOM qucum-
Hue/neJan o0ecreunBa- BHEY4YeOHYI0 1eITeJIbHOCTh
IJTHHBI
HOLIUX
Ipodeccno- | popmuposa- Hcnons3oBanue BocniurarenbHoro | 1.Opranusanust Hay4HO-
HAJIbLHOE U HUE KyJbTYphl | OTEHIIMATA JUCIUILINH Tpodec- MPAKTUIECKUX KOHPEPECHIIUN 1
TPY/J10BO€ nccaen0Ba- CHUOHAJILHOTO MOAYJS ISl JOPMU- | BCTPEY C BEAYIIMMU CHEIHAIN-
BOCIIMTAHME | TEIBCKOU U POBaHUS UHXKEHEPHOTO MBIIUJICHUSI | CTaMU MPEANPUITHI TOpPOJa U Be-
VMHKEHEPHOU Y MHKEHEPHOU KYJIbTYpBI 32 CUET TepaHaMU aTOMHOM OTpaciIy.
NESATEIBHOCTH | MPAKTHUYECKUX CTYJACHUYECKUX HC- 2. Opranu3zaius 1 IpoBeJeHNE
(B16) CJIEIOBAHUM COBPEMEHHBIX MPOU3- | IPEIMETHBIX OJMMIIUA] U y4acTue

BOJICTBEHHBIX CUCTEM; IIPOCKTHOM
JeSITeIbHOCTH CTYAECHTOB 110 pa3-
paboTKe U ONTUMH3AINN TEXHOJIO-
IMUYECKUX CUCTEM, CBS3aHHOI ¢
peleHreM peatbHbIX IPOU3BO/I-
CTBEHHBIX 33/1a4; IPOXOXKIECHUS
yepe3 pa3Ho00pa3Hble UTPOBBIE,
TBOpYECKHUe, hecTuBaIbHBIE (HOP-
MBI, TpeOyIOIINE aHAIN3a CJI0KHO-
ro 00beKTa, MOCTAHOBKU OTHOCH-
TEJIBHO HETo NMpeoOpa3oBaTeNIbHbBIX
3aja4 JJIs UX ONTUMAJIBHOIO pe-
IICHUSI.

B KOHKYpcax mpoeCCHOHATBLHOTO
MacTepCTBa.

3.VuacTHe B €KETOAHBIX aKIUIX
CTYJICHYECKHX CTPOUTEIILHBIX OT-
PAIOB

Crpykrypa u coaepkaHue y4eOHOU IUCHUTIIUHBI
I[I/ICI_II/IHJ'H/IHS. npenonacTes CTyACHTaM B 1-M 1 2-Mm CeMECTpax

cocrasigeT 10 3auernrie equHUIEL, 360 ak. 4acos.

Kanenpapubiil niian

. OO01mast TpyA10€MKOCTh JAUCIUTLITMHBI

N Buabl yueOHoiI 1eATEJIbHOCTH
PQ (B yacax) Makcu
Ne CHU-
a T = g ATTe-
3 HanmenoBanue pa3zjaena = = < cramus Ma.m:-
e - =y g HbIH
i | (TeMbI) TUCHUIJIMHBI = = e = O | paspena
S 5 = = & o0asa
L ) é = g O | (opma) 28
JI =) <
S =7 pasnen
a = =
1 cemecTp
1 | 1-3 | JIuneiinas anredpa 90 | 16/4 - 16/6 | 58 KP1 40
AHanmuTnyeckasi FeOMEeTpHs 31
KommiekcHbie ynucna Knl
2 | 4-5 | BBenenne B MaTemaruueckuii ana- | 90 | 16/4 - 16/6 | 58 KP2 30
I3 3nl
HuddepeHunanbHoe  UCUHUCICHHE KP3
(GYHKIMU OJTHON MEepeMEHHOM
Buji npomMeKyTOUYHO# aTTeCcTAIINH 180/ | 32/8 - 32/12| 116 | Dk3amen 30
20

2 cemecTp




3 | 6-7 | OyHKIMH MHOTUX IEPEMEHHBIX 90 | 16/4 - 16/6
HeomnpeneneHubie U ONpe/eicHHbIC
HHTErPaIbI

58

312 40
KP4
Kin2

4 | 8-9 | KpaTHble HHTETPAJIBI 90 | l6/4 - 16/8
OObikHOBeHHBIE  AuddepeHnab-
HBIC YPaBHCHUS

58

7132 30
KP5

180/ | 32/8 | - | 32/14

Bua npoMekyTo4HOM aTTecTanuu 99

116

IK3aMeH 30

Coaep:xaHue JIEKIIMOHHOT0 Kypca

TeMbl JIeKIUH.
Bomnpocekl, oTpadarbiBaeMble Ha JIEKIIMU

Bcero
JacoB

Y4yeOHO-
MeTOANYecKoe
odecrmeyeHue

1

3

1 cemecTp

Pa3zgen 1
Tema 1. J/Iuneiinas anareopa.
Matpuusl n neictBus Haj HuMU. OnpenenuTenu 2-ro U 3-ro NOpPSAIKOB, UX
CBOICTBa M BbIUMCIIeHUE. MUHOPBI, anredpandeckue nonoaHeHus. OOpaTHas
MaTpula, ee BbluMcieHue. IloHsATHe cucTeMbl JUHEHHBIX anreOpanyecKux
ypaBHenuit (CJIAY). Marpuunas 3anuce CJIAY. Matpuunsiii METOJ, METO/
Kpamepa.
Tema 2. AHaaMTHYeCKasi TeoOMeTpHUs.
Onpenenenne Bekropa. JIuHelHble onepauuu Haj BekTopamu. KoopauHatel
BekTopa. JlnmHa BexTopa. Pasnokenue Bekropa mo 6asucy. Hampapnstomme
KOCUHYCBhI BeKTopa. [IeHCTBUSA Haj BEKTOpaMH, 33JaHHBIMU KOOPIMHATaMH.
CkansipHO€ NMPOU3BEACHUE BEKTOPOB. YTOJI MEXAYy BeKTOpamu. BekTopHoe U
CMEIIaHHOE IPOMU3BEICHMUSI BEKTOPOB. YCIIOBHSA KOJUIMHEAPHOCTH, OpPTOroO-
HaJIbHOCTH M KOMIIJIAHAPHOCTHU BEKTOPOB.
[TonsspHast cuctema koopAuHar. JleneHue oTpe3ka B JAaHHOM OTHOLIEHUH.
VYpaBHeHust npsMoil Ha TiockocTH. Kpuble 2-ro mopsiika: OKpY»KHOCTb, 3JI-
aurc, runepbona, napabona. YpaBHEHHs IUIOCKOCTH. YPaBHEHUS MPSMBIX B
IPOCTPAHCTBE.
Tema 3. KomniiekcHble yncia.
OmnpeneneHye KOMIIEKCHOTO Yncia. Anredpandeckasi, TPUrOHOMETpUUECKast

Y TIOKa3aTesibHast pOpMBbI KOMITJIEKCHOTO yucia. J[edcTBrs Hal KOMIUIEKCHBI-
MH YHCIIaMH.

16

1-3

Paznen 2
Tema 4. BBenenue B MaTeMaTHYEeCKU aHAIU3.
Onpenenenus npenena QyHkuuu. OJHOCTOPOHHHME Mperensl. beckoHedHO
Oombiire U OeckoHeYHO Maible (GyHKIUU. [lepBbIil 1 BTOpOil 3aMeuaTesibHbIE
npezensl. OKBUBAJICHTHBbIE OecKOHeuHO Maible (QyHkIMH. HempepbIBHOCTH
¢byuknun. Knaccudukanus Touek pa3pbipa.
Tema S. JuddepeHunanbHoe HCHUCTIEeHHEe (DYHKIIMH OHOM IePEeMEHHOM.
[TpousBogHas pyHKIMH, €€ TeOMETPUUECKU U MeXaHU4eCcKuil cMbica. CBO-
CTBa MPOM3BOJHBIX. Tabmuia mpou3BoaHBIX. MeToasl nudhepeHIupoBaHus.
[TpousBoaubie Beicmnx nopsakoB. Jduddepennman Gynkuuu. IIpunoxenue
IIPOU3BOHBIX.

16

2 cemecTp

Pa3nen 3
Tema 6. DyHKIMH HECKOJIbKHX IEPeMEHHBIX.
Onpenenenne (yHKIMM IBYX, TpeX, n mnepemeHHbIX. [Ipenen. Hempepsis-
HOCTh. YacTHble M MONHOE mpupaunieHue (QyHKIMH. YacTHbIE IPOM3BOJHBIE

16




MIEPBOTO U BHICIIUX MMOPSIKOB.

Tema 7. HeonpenejieHHbIE U ONpeAeIeHHbIE HHTErPAJbL.

[TepBooOpaznas ¢pynkius. HeonpeneneHHbIil HHTETpal U ero cBoicTBa. Tao-
JU1a UHTErpanoB. MeTo bl MHTErpUpPOBAHUS.

OnpenieneHHBI UHTETpal: ONpeesIeHUE, CBOMCTBA. Bboluncienue onpeaeineH-
HOro uHrerpaia. [Ipunoxxenus onpeeeHHOro MHTerpaia.

Pa3zpen 4
Tema 8. KpaTHble HHTerpaJibl
JIBOMiHBIE MHTETpaJIbl: ONPEIEICHUE, TEOMETPUUECKUI CMBICI, CBOICTBA. BhI-
YHCJIEHUE IBOMHBIX UHTETPAJIOB.
Tema 9. O6bikHOBeHHBbIE MU PepeHIIHATbHbIE YPABHEHHUS.
OcHoBHble TOHATHS TuddepeHInanbHbIX ypaBHeHHA. nddepennuansuse
ypaBHEHUs 1-ro mopsiika ¢ pa3fesiolUMUC NepeMeHHbIMU. JInHelHbIe
g depeHanbHbIe ypaBHEHHS 1-T0 mopsiaka.
OcHoBHble MOHATUS U GdEepeHINATbHBIX YPaBHEHHM BBICIIUX MOPSIKOB.
YpaBHeHUs, TOMYCKaOLME TOHWKEHUE MOPsIIKa.

16

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTu4yeckoro 3ausitusi. Bonpocsl, orpadéarbiBaemMbie
HAa NPAKTHYECKOM 3aHATUH

Bcero
JacoB

Y4yeoHO-
METOANYeCKOoe
odecrmeyeHue

1

3

1 cemecTp

Pa3zgen 1
Tema 1. J/Iuneiinas anareopa.
JlelicTBus HaJ MaTpULAMM, BBIUMCIIEHUE ompenenuTeneil 2-ro u 3-ro nopsi-
KoB. Bpruucnenue oOparnoil matpuiiel. Pemenne CJIAY marpudHbIM MeTO-
oM, metogoMm Kpamepa.
Tema 2. AHaJIMTHYeCKasi TeOMeTpHUsl.
JleiicTBUs Hax BEKTOpamu, 3aJaHHBIMU KoopAuHaTaMu. CKalsipHOE MPOU3BeE-
JIEeHUE BEKTOPOB. YTOJI MEXAY BEKTOpamMH. BekTopHOe M CMelaHHOE MPOoUu3-
BEJICHUSI BEKTOPOB. YCJIOBUSI KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTU U KOMILJIa-
HapHOCTH BEKTOPOB.
[TonsspHast cuctema koopAuHar. JleneHue oTpe3ka B JAaHHOM OTHOLIEHUH.
VYpaBHEHHs IPSIMON Ha IUIOCKOCTH. YPAaBHEHMS IUIOCKOCTH. Y paBHEHHMs Mpsi-
MBIX B IIPOCTPAHCTBE.
Tema 3. KomniiekcHble uncia.
[Tepexon ot anredpanveckoil GopMbI KOMIUIEKCHOTO YHCIIa K TPUTOHOMETPH-

4yeckoi u oOpaTHo. [leficTBHs Hal KOMIUIEKCHBIMH YHCTIAMHU.

16

1-3

Paznen 2
Tema 4. BBenenue B MaTeMaTHYEeCKU aHAIU3.
Boeruncnenue npenenos. PackpeiTue HeompeneneHHocTel. OmnpeneneHue To-
YeK pa3pbiBa PYHKIIHH.
Tema S. JuddepeHunanbHoe HCHUCTIEeHHEe (DYHKIIMH OHOM NePEeMEHHOM.
Boruncnenue npou3BOAHBIX C MCIONIB30BAaHUEM TaOJIUIIBI MPOU3BOAHBIX U UX
cBoiicTB. IlpousBogHast cinoxHOM ¢yHKuuu. [Tpon3BoaHBIE BBICHIMX MOPSA-
KoB. Jludpdepennman dpynkuuu. [punoxxenue npon3BOAHbIX.

16

1-3

2 cemecTp

Pa3zpnen 3
Tema 6. DyHKIIMH HECKOJIBKHUX NEPEMEHHbIX.
Brramcnenne gacTHBIX IMPONU3BOJHBIX IIEPBOI0 MOPAAKA, YaCTHBIX ITPOU3BOMI-
HBIX BBICIIUX MOPSIKOB.
Tema 7. HeonpeneJjieHHbIE U ONpeAeIeHHbIE HHTErPAJIbI.
MeTo1bl MHTErPUPOBAHUSI HEONPEJEICHHOIO MHTErpala: HENOCPEACTBEHHOE
MHTETPUPOBAHUE, METOJ 3AMEHBI, HHTEIPUPOBAHUE 10 YaCTSM.

16

1-3




Beruucnenue omnpeneneHHOro MHTErpana ¢ nomoibo (opmyiasl HeroToHa-
Jleiibnuna. IlpunoskeHus: onpeaeneHHOro HHTerpaia.

Pasznea 4
Tema 8. KpaTHble HHTerpasibl.
JIBOliHBIE MHTETPAJIBL: ONPEACIICHUE, TEOMETPUUECKUM CMBICII, CBOWCTBA. BbI-
YUCJIEHUE IBOMHBIX UHTETPAJIOB.
Tema 9. O0bIkHOBeHHBIE U epeHIIuATbHBIE YPABHEHUSI.
Huddepenunansapie ypaBHeHHs 1-ro mopsaKa ¢ pa3IesIOIMMHICS IepeMeH-
HeiMH. JInHeliHbIE MU depeHIranbHbIe ypaBHEeHUs |-Tr0 mopsika.
VYpaBHeHUs, JONYCKAOUME TOHMKEHUE MOPSIKA.

16

1-4

Hepeqenb JIﬂﬁOpaTOpHLIX paﬁoT- HE IMPEAYCMOTPECHBLI y‘leﬁﬂblM IJIAaHOM

3aIlaHl/Iﬂ JJIA CaMOCTOSITEJIbHOM paﬁoTbl CTYACHTOB

Bomnpocsl 111 caMOCTOATEIbHOI0 H3y4YeHHs (3aJaHMs)

Bcero
JacoB

Y4yedHO-
METOANYeCKOoe
odecrmeyeHue

1

2

3

1 cemectp
Pa3zgen 1
Tema 1. J/Iuneiinas anareopa.
Boruncnenue ompenenurteneil BeicIINX NopsakoB. Merox [Maycca perneHus
CJIAY.
Tema 2. AHajiuTH4YeCKAasi FeOMeTpHsl.
[IpunoxxeHue CkaasipHOro, BEKTOPHOTO M CMEIIAHHOTO MPOU3BEACHUS BEKTO-
POB.
Tema 3. KoMjieKcHBIE YHCIA.
JleicTBUS HaJ KOMIIJIEKCHBIMH YHCIIaMHU.

58

1-3

Paznen 2
Tema 4. BBenenne B MaTeMaTHYeCKHI aHAIN3.
Boruncnenue npeaenos. OnpeaeneHue ToYeK pa3pbiBa QyHKIHM.
Tema S. JuddepeHunanbHoe HCHUCIeHHEe (PYHKIMH OHOM IePEeMEHHOM.
Jlorapudpmuueckoe auddepennuporanue. AuddepenunpoBanue GyHKINA,
3a/laHHBIX HESIBHO MJIM MapameTpudecku. IIpunokenne npon3BoaHbIX.

58

2 cemecTp
Paznen 3
Tema 6. ®yHKIINH HECKOJIBKHUX NlepeMEHHbIX.
HaxoxaeHne To4yek HSKCTpeMyMa, HauOONbIIMX M HAMMEHBIIMX 3HAYeHUH
(GyHKIMHI 2-X TEpEMEHHBIX.
Tema 7. HeonpenejieHHbIE U ONpeAeIeHHbIE HHTErPAJIbI.
WuTerpupoBanue paiyoHaldbHBIX JpoOei, TPUTOHOMETPUUECKHX (YHKIIHM,
UppanroHaIbHbIX QyHKIMH. HecoOcTBeHHBIE MHTETPATBI.
[IpunoxeHus onpeneseHHOoro HHTerpania.

58

Pa3nea 4
Tema 8. KpaTHbie HHTErpaJibl
TpoiiHble MHTErpaibl: ONpEAEIICHUE, CBOMCTBA. BhluncieHre U NpUIIOKEHUE
TPOMHBIX UHTETPAJIOB.
Tema 9. O0bIkHOBeHHBIE TU(PepeHINATIbHbIEC YPABHEHUS.
Jluneitnsle nudepeHnnanbHbIe YpaBHEHHsI 2-T0O MOPSAKA.

58

1-4

PacuerHo-rpajduueckasi padora - He NpeyCMOTPeHA YUeOHBIM ILIAHOM

KypcoBasi padora - He npeaycMOTpeHa y4eOHbIM IIJIAHOM




Oo0Opa3oBare/ibHbIC TEXHOJIOTMH

HpI/I HU3YUYCHUHU OHUCHHUILIMHBL «Maremaruka HCIIOJIB3YIOTCA CICAYIOIIUEC O6p8.30BaTCJ'II>HI>Ie
TCXHOJIOTHH:

- IeKIIMK B hopMarTe MyIbTUMEANA;

- [JI0CCapuil B 3JIEKTPOHHOM BapUaHTE;

- MCTOANYCCKHUC YKAa3aHHA B DJICKTPOHHOM BapUAHTC 110 PA3JIMYHBIM pa3acjiaM MaTCMaTUKU.

(I)OHI[ OLCHOYHbLIX CPEACTB

@®oH/1 OLIEHOYHBIX CPEJACTB 1O TUCIMILIMHE 00ECIIeYHBACT MPOBEPKY OCBOCHHS IUIAHHPYEMBIX pe-
3yJBTaTOB 00y4YeHHS (KOMIIETECHIIMI U UX WHAUKATOPOB) MOCPEICTBOM MEPONPUSATHIA TEKYIIETO, PYOSIKHOTO
U IIPOMEXKYTOYHOTO KOHTPOJIS IO JUCIUTUINHE.

CBs13b MeXx1y POpPMHUPYEMBIMU KOMITIETEHIIMSIMU ¥ ()OPMAMHU KOHTPOJISI KX OCBOCHUS IPEACTaBIICHA B
clenyromen Taduiie:

HanmenoBanue
No Ko 1 HauMeHOBaHWE UHAMKATOPA JOCTUKEHUS HaumenoBanue

KOHTPOJIHPYEMBIX o
/1 KOMITETCHIINH OIICHOYHOTO CPEJICTBA
pazziesoB (TeMBbl)

Bx0/1HOM KOHTPOJIb

BOHpOCbI BXOAHOI'O KOH-

1 | BxoxHol KOHTPOJIb
8 P TpoJs (YCTHO)

ATTecTanus pa3JienoB, TEKYIUNH KOHTPOJIb YCIIEBAEMOCTH

2 Paznen 1 Kontponbnas 3aganue 1
Tewmbr: Homamnee 3aganue 1
1. JIunelinas Komnoksuym 1
ffgg?ﬂmecm 3-OI1K-2, Y-OITK-2 , B-OITK-2
3-YK-1, V-YK-1, B-VK-1
TCOMETPHSI
3. KoMrekcHeblie
qpciIa
3 Paznen 2 KonrponsHas padora 2
TeMsr: 3aganue 1

1. Beenenue B Ma- Kontponbnas pabdota 3

TEMaTHYECKUI aHa-
3 3-OI1K-2, Y-OIIK-2 , B-OIIK-2
2. Juddepenmu- | 3-YK-1, V-VK-1, B-VK-1

QITBHOE MCYHCIICHHUE
byHKIMUM  OJHOM

MEPEMEHHOM
4 Paznen 3 3ananue 2
Tewmsr: KonTponbhas padota 4

1.®YHKIUH MHOTHX Komnoksuym 2

NIEPEMEHHBIX 3-OI1K-2, Y-OIIK-2 , B-OIIK-2
2.Heonpenenennsie | 3-YK-1, V-VK-1, B-YK-1

U OmpeaeCHHBIE
HHTErpaIbl

5 | Pazgen 4 3-OIK-2, Y-OIIK-2 , B-OIIK-2 JloMaiHee 3a7aHue 2




TeMsr: 3-VK-1, V-VK-1, B-YK-1 KonTponpHas padora 5
1 KparHeie wuHTe-
rpajbl
2.O0BIKHOBEHHBIC
nuddepeHmab-
HBIC YPaBHCHUS

HpOMC)KYTOLIHaﬂ aTTecranus

6 | Ox3amen 1 3-0OI1K-2, Y-OIIK-2 , B-OIIK-2 Bonpocsl k 3k3ameny 1
3-VK-1, V-VK-1, B-YK-1
7 | Ox3ameH 2 3-OI1K-2, Y-OIIK-2 , B-OIIK-2 Bonpocsl k 3k3ameny 2

3-VK-1, ¥-VK-1, B-VK-1

Bonpocbl BXOAHOT0 KOHTPOJISI
[ToHsATHS MeauaHbl, OMCCEKTPUCHI, BEICOTHI TPEYTOJIbHUKA.
CBoiicTBa paBHOOEIPEHHOTO TPEYrOJIbHHKA.
CooTHoIIeHNs MEX 1y CTOPOHAMU U YIJIaMU IPSIMOYTOJIBHOTO TPEYroJIbHUKA.
Brruncnenue mwionaay TpeyroibHUKA.
KBanpat, npsiMOyroJibHUK, HapaienorpaMm, pomMo, Tpamenus. Mx cBoiicTBa, GOpMyIbI II0-
aiei.
6. OxpyxHocTb U Kpyr. Paguyc, xopaa, nuamerp, KacaTelibHasi, CeKyILas.

aprwdE

7. JlnMHa OKPYXHOCTH U AJIMHA JYT'H OKPY>KHOCTH.

8. Ilmomazap Kpyra v IIOIMAAb CEKTOpA.

9. Ky0, napamnenenunen, npusma, nupamuaa. Gopmysl 1UI0MAAeH UX MOBEPXHOCTEH M 00be-
MOB.

10. ®ynkuws, ee 00IaCTh ONPEACTICHHS U 00JIACTh 3HAYCHH.

11. OcHoBHbIE 311€MeHTapHbIe (YHKIIUHU, UX CBOMCTBA U TPaQUKHU.

12. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.

13. ®opmynbl npUBENEHUS, CIOXKEHUS, TBOMHOTO U MOJOBMHHOTO apryMeHTa TPUTOHOMETpHUe-
CKUX (QYHKIIMH.

14. Pemenue TPUrOHOMETPHUYECKHX ypaBHeHHi Buaa SIN X=a, COSX=a, tgx=a.

15. ®opmybl COKpAICHHOTO YMHOXEHUSI.
16. Pa3znoxxeHue KBaApaTHOTO TPEXUICHA HA JIMHEHHBIE MHOKUTEIH.

IIpumepHBIi BApHAHT KOHTPOJILHOM padoTsl 1 (KP1)

1. Haiitu pemenue cuctemsl MetogoMm Kpamepa:
—Xx1+2x,+ x3=5
2x1 —3x, +3x3 =1

Xy — 5x3 = -9

2. Ilo koopauHATaM TOYEK A(4,6,3), B(—5,2,6), C(4,—4,—3) HaWTH:

a) JuMHy BekTopa d = 4CB — AC,

- -

0) ckassipHOe npousBeneHne BekTopoB AB u AC.

3. JlaHbI BEKTOPBI a=2i-3 T+|Z, b= T+4|Z , =51 +2 T—3|Z .
Heob0xoaumo:

a) BBIYMCIIUTL CMENIAHHOE POM3BEIEHHE BEKTOPOB d, b, C,

—_

6) IJI0IaJb rnapajuviciiorpamma, OCTpOCHHOTO Ha BEKTOpax c'i, b.

IIpumepHbIil BapuaHT nomMamHero 3aganus 1 (31)
|. JlaHbl KOOpAMHATEI BEPIIKH TpeyroibHuka ABC




A(1,3), B(-3,-6), C(0,8).
Haiitu:
1) nmuHy ctoponbl AB;
2) ypaBHenus cropoH AB u BC, ux yriossie K03 PHUITUEHTHI;
3) ypaBHeHue meauanbl AE;
4) ypaBHeHuUeE U AnuHy BbicoThl CD;

I1. ITocTpouTts KpUBYIO:

2 2

Xy
29 725
Haiitu:
1) BenmuuuHy moayoceu,
2) KOOpJAMHATHI BEPILIUH,
3) xoopauHathl Gokycos Fi, Fy,
I11. dausr Touku A(1,0,-2), B(2,4,4), C(0,-3,2)
Hanucars:
1) ypaBuenue miockoctu ABC,
2) KaHOHMYECKHE U TapaMeTpuueckue ypaBHeHus npsmbix AB u AC,

Bonpocsl kotokBuyma 1 (Kiul)
1. Ompenenenus: MaTpULbl, MaTPHULIBI-CTONIOLA, MAaTPULIBI-CTPOKH, TPAHCIIOHUPOBAHHON MaTpHu-
b, KBaJIPAaTHOU MATPUIIbI, TIABHOW M MOOOYHOM AHAaroHaiei, eIMHUYHON MaTPUIIBL.
2. CpolicTBa MaTpHIL.
3. Berrumcnenue onpenenureneit 2-ro nopsaka U 3-ro MOPSIKOB.
4. CgoiicTBa ompeaeuTene.
5. OmnpezeneHus MUHOpa U aaredpandeckoro JOMOJIHEHUS 3JIeMeHTa onpenenuTens. Paznoxenne
orpenenuTeNneit o CTPOKe WM MO CTOJOIY.
6. Omnpenenenue o6patHoil MaTpuliel. Teopema (Bbruncnenue o6paTHoil MaTpuIlsl).
7. Pemenue CJIAY metogom Kpamepa.
8. Marpuunas ¢popma 3anucu CJIAY. Pemenne CJIAY B marpuuHoii opme.
9. OnpexneneHust BEKTOPA, [UTMHBI BEKTOPA.
10. Omnpenenenne KOJUTMHEAPHBIX BEKTOPOB, KOMIUTAHAPHBIX BEKTOPOB.
11. OmnpeneneHuie paBHBIX BEKTOPOB, IPOTUBOIIOIOKHBIX BEKTOPOB.
12. JluneiiHble onepalyy HaJl BEKTOPaMH.
13. Ilpoexuus BekTopa Ha och. Teopema (O MpoeKIMK BEKTOpa Ha OCh).
14. KoopauHatbl BEKTOpa B MPSAMOYTOJIbHON CHCTEME KOOPMHAT.
15. Teopema (KoopanHaTsl BeKTOpa, 3aJaHHOTO HAYaJIbHON U KOHEYHOU TOYKaMH).
16. BeipaskeHue JUIMHBI BEKTOPA Y€pe3 €ro KOOPIUHATHI.
17. Hampasnsromye KOCHHYChI BEKTOPa, X OCHOBHOE CBOMCTBO.
18. PasnoxeHue BekTOpa 1o 0asucy.
19. Omnpenenenne CKaIIPHOTO MPOU3BEICHHS BEKTOPOB, €T0 CBOKCTBA.
20. Teopema (BripaxxeHrne CKaIIPHOTO MPOU3BENECHHS Yepe3 KOOPINHATHI BEKTOPOB).
21. OmnpezneneHue BEKTOPHOT'O MPOU3BEACHUS BEKTOPOB, €0 CBOWCTBA.
22. Teopema (BsIpaxkeHre BEKTOPHOT'O IPOU3BEAECHUS Uepe3 KOOPAUHATHI BEKTOPOB).
23. OmnpezeneHue CMEIIAaHHOTO MPOU3BEIEHHS BEKTOPOB, €0 CBONCTBA.
24. Teopema (BbIpaxkeHHe CMENIaHHOTO NMPOU3BEICHHS Yepe3 KOOPIMHATHI BEKTOPOB).
25. TlpssMoyrosbHAS U TOSPHAst CACTEMbI KOOpAHHAT. DOPMYITBI Tepexo/ia U3 OJHOM B IPYTYIO.
26. PaccrosiHre MEXTy IBYMS TOUKAMH.
27. ®opMyIibl ACICHHs OTPE3Ka B JAHHOM OTHOIIICHHH.



28. OmnpezneneHue yriaoBoro kodg@uiMeHTa npsMoil Ha TUIOCKOCTH. YpaBHEHUE MPSIMOM C yriio-
BBIM KO3 PHUITIEHTOM.

29. OO6miee ypaBHEHHE MIPSMOI Ha TUIOCKOCTH.

30. VYpaBHeHue MpsMON Ha TUIOCKOCTH, TPOXOSIICH Yepe3 2 TOUKH.

31. YpaBHeHHe NpsSMOK B «OTPE3KaX».

32. Yron Mexay AByMs IPSMBIMU Ha IUIOCKOCTH.

33. YcnoBus napasienbHOCTH HPSMBIX Ha TIOCKOCTH. Y CIIOBHSI IEPIICHIUKYISIPHOCTH MPSIMBIX HA
TUIOCKOCTH.

34. PaccTosiHME OT TOYKHU A0 MPSMOU Ha MIIOCKOCTH.

35. OxkpyxHocTb. Dmurc. ['unepbona. [Tapabomna.

36. OO6miee ypaBHEHHE IJIOCKOCTH.

37. HopmalibHbIIl BEKTOp IUIOCKOCTU. YpaBHEHHUE IUIOCKOCTH C JAHHBIM HOPMAJIbHBIM BEKTOPOM,
MPOXOJAIICH Yepe3 JaHHYIO TOUKY.

38. YpaBHeHUE IIOCKOCTH, POXOAIIeH yepe3 3 JaHHbIE TOUKH.

39. YpaBHEHHE IJIOCKOCTU «B OTPE3KaAX».

40. Yroa Mexay IUIOCKOCTSIMH, YCIOBUS MapalIeIbHOCTH M MEPIECHANKYISIPHOCTH JIBYX IUIOCKO-
CTel.

41. PaccrosiHM€ OT TOYKH JI0 TUIOCKOCTH.

42. OO6muue ypaBHEHUS IPSIMOI B IPOCTPAHCTBE.

43. KaHnoHmnueckue ypaBHEHUs MPSIMON B MIPOCTPAHCTBE.

44. YpaBHeHUE NPSIMOH, MIPOXOASIIEH uepe3 2 TOUKH.

45. TlapameTrpuueckue ypaBHEHHUS MPSIMON B IPOCTPAHCTBE.

46. TloHsTHE KOMILJICKCHOTO YMCJIa, MHUMOW eIWHHIBI. AnreOpandeckas ¢opma KOMIUIEKCHOTO
qHcoa.

47. PaBHbBIC KOMIUIEKCHBIC YHCIIA, B3AUMHO CONMPSKEHHBIE KOMIUIEKCHBIC YHCTIA.

48. M3o0pakeHne KOMIUIEKCHOTO YHUCIIA.

49. Monynb, apryMEeHT KOMITJIEKCHOT'O YHUCIIa.

50. Tpuronomerpuyeckas opMa KOMIIJIEKCHOTO YUCIIA.

51. ®opmyna Ditnepa, nokazaTenabHast HopMa KOMIIJIEKCHOTO YUCIA.

52. CnoxeHue, BBIYUTaHUE, YMHOKEHHE, AeJICHUE KOMIJICKCHBIX YHCE.

53. Bo3BeneHne KOMIJIEKCHBIX YHCET B CTEMEHb.

54. V3BnedeHne KOpHs KOMIUIEKCHOTO YHCIIA.

IIpumepHbIii BApHAHT KOHTPOJILHOM padoTsl 2 (KP2)

2 _ ] 3
1. im 2X2 9X+10, 2. Im M
x->2 X< 4+3x-10 x>0 X —3X+2
—4X H
. . tg3x—sin3x
3. lim (A) : 4. lim g .
x—0\ 14+2X x—0 2x?2
3ananme 1 3a1)
BoryunTs:
Tabnuira mpon3BOIHBIX
1.(c) =0, 2.(x™) = nx""1,
1 1y 1
3 (5 =, () --L,
(Vx) e . 2

5.(a*) =a*lna, 6.(e*) = e*,



1. Hatitn y’ :

2. Haiitn y' 51 y”:

' ' 1
7.(1 - , 8. (Inx) ==,
(logq x) “ina (Inx) .
9.(sinx) = cosx, 10. (cosx) = -sinx,
' ' 1
11. (¢t = 12. = -
(tgx) cos?x’ (ctgx) sin?x’
13.( nx) ! 14. ( )’ !
.(arcsinx) = ——, 14.(arccosx) = - ——,
V1 —x? V1 —x2
' , 2
15. (arctgx) = 112 16. (arcctgx) = T2
17.(cUx) = slx, 18.(slUx) = clx,
19.(t0x) = ) 20.(ctlx) = — .
(t5x) cl1%x (cttix) s[%x

CBoiicTBa IPOU3BOAHBIX
1) U+ =0V’

2) (CU) '=CU’
WU V) =UV+VU

A (U)’_U’V—V’U
) v) V2

IIpumepHbIii BApUAHT KOHTPOJIbHOI padoTsl 3 (KP3)

sinx
= , = arctg(e®*
Y=oy y g(e“)
x+3
y= e4x

Bonpocsl BEIXOIHOT0 KOHTPOJIs (3K3aMeHa 1cemecTpa)

1. Ilpenen pynkuuu npu x = a. ['eoMeTpruueckuil CMbICI ONpeAEIEHUS.

2.  OmHOCTOPOHHHWE TPEENbl: TIpe/Ies ciieBa U mpeaen cnpasa Gyakun. Teopema (CBs3p MexIy

npenenoM GyHKIUU U OAHOCTOPOHHUMH IpesieaMH).

3. Ilpenmen ¢pyHKIMM mMpU X — ©, X = —o0, x = +o0o, ['eomeTpuueckuil cMmbIci mpeaena QyHK-
OHHU IIpA X — +00

© N o gk

BaJICHTHBIX OM(Q.

beckoneuHno 60bIIre U 0ECKOHEYHO Malible (PYHKIIHU.
CgoiicTBa 6€CKOHEYHO MaJbIX (DyHKIHH (7 CBOMCTB).
CaoiicTBa ipenenoB (4 CBONCTBA).

JIBa 3aMevaTenbHBIX Ipeea.

OnpezneneHne SKBUBAJICHTHBIX OECKOHEUHO MajibIX (QYHKIUH. ['eoMeTpuueckuii CMbICI SKBU-

9. Teopema (CBoiicTBO O€CKOHEYHO MaNbIX (PYHKIIHIA).

10. TabG:wia SKBUBAICHTHBIX OCCKOHEYHO MabIX QyHKImH (7 Gopmyn).

11. Omnpenenenve HenpepblBHOW (YHKIMH B TOYKe. Tpu YCIOBHUS HEMPEPHIBHOCTH (YHKIUU B

TOYKCE.

12. Toukwu pa3psiBa. Kmaccudukarus Touek pa3pbiBa GyHKIIHH.



13. Ompenenenue npousBoaHoil. Ee reomerpuueckuii 1 pu3nuecKuii CMbICI.

14. CaoiicTBa mpou3BOAHBIX (4 CBOWCTBA).

15. Omnpenenenne cnoxnoi Gpynkuu. Teopema (IIponsBoanHas ciioxHOM QyHKITUN).

16. Tabnuia mpou3BOIHBIX.

17. Omnpenenenve napaMeTpuuecku 3a1anHoil pynkuuu. [IponsBogHas napaMeTpuuecKy 3aJaHHOM
byHKINN.

18. TIpousBoaHbIe BHICIINX HOPSIKOB (DYHKIIUU OJHOM MepeMEHHOM.

19. Ompenenenue quddepennuana Gpyaxun, uddepennnana He3aBUCUMOM TEpEMEHHOM.
20. IIpaswio JlomuTans.

21. Teopema (ITpu3Hak MOHOTOHHOCTH (DYHKITUH).

22. OmnpeneneHue ToYeK MakCUMyMa, MUHUMYyMa, SKCTpeMyMa () yHKITUH.

23. Teopema (HeoO6xomumoe ycimoBue sKcTpeMyMa () yHKIIHH ).

24. CrauuoHapHbIe TOUKH, KpUTHYECKHE TOUKH | poaa.

25. Teopema-1 ([JocraTrounoe ycioBue 3KkcTpeMyma QyHKIINH).

26. Teopema-2 ([locraTounoe yciioBue 3KCTpeMyMa (QPYHKIIHH).

27. Haumbonplliee 1 HAaMMEHbIIEEe 3HAYCHUS (DYHKITUU HA OTPE3KE.

3ananme 2 (312)

Beryunts:
Tabnuia MHTETPAIoB
n+1
1.fx"dx=fl?+c(n¢—1), 2.fdx=x+c
ax _ Xy = 2
3.J—=lnlx|+c 4.[a¥dx =—+c
S.Iexdxzex+c 6.fsinxdx=—cosx+c
, dx
7. cosxdx = sinx +c 8.J——-=tgx+c
dx
9.z =—ctgx+c 10. [ sTxdx = clx + ¢
11. [ cOxdx = s0x + ¢ 12.[6:’2; =tlx+c
dx dx
13. [ —-=—ctlx+c 14. [ —— =arctgx +c
15f @ _1oretg®y 16[ i inx +
| =——==—-arctg—+c¢ | —==arcsinx+c
a2+x2 a9 V1 —«x2
_dx _ inZX _ax 2 2
17.fm—arcsma+c 18.fm—ln|x+\/x +a?|+c
19J dx —1l|x_a|+ ZOJtd—ll |+
3 o R YL Ll pouregm B .| tgxdx = —In|cos x| + ¢

21.f ctgxdx = In|sinx| + ¢

CBoiICTBa HEONPEIETIEHHOTO UHTErpaja

1) (Jf()dx) = f(x),
2) d(f fe)dx) = f(x) dx,

3) [dF(x)=F(x)+C,



4)

5)

JUf @) £ g(x))dx = [ f(x)dx & [ g(x)dx,

[kf(x)dx =k [ f(x)dx, k = const,

6) Ecnmff(x)dx =F(x)+C, 10

ff(ax)dx = %F(ax) +C

ff(x+b)dx=F(x+b)+C

ff(ax+b)dx=%F(ax+b)+C

IIpumepHbIii BApHAHT KOHTPOJILHOM padoTsl 4 (KP4)

HaiiTu yactHbie mpousBoaHbIe 1-ro mopsaaka GyHKIUU:

y = 4x3y? — 2x%y — 5.

Haiitu unrerpansi:

1 f—dx Z)famgxdx, S)f(x— 1) e*dx.

BpruncinTe onpeneneHHblil MHTErpat:

1.
2.

X.
2
1 X
Bonpocs! konokBuyma 2 (Kn2)
Omnpenenenust yHKUINN 2-X IEPEMEHHBIX, 3-X IEPEMEHHBIX U HECKOJIbKUX IIEPEMEHHBIX.

) -OKpECTHOCTh TOYKM Ha IUIOoCKOCTH. llpenen gpyHkumum 2-X nepeMeHHbIX. ['eomeTpuueckuii

CMBICI TIpeziesia PYHKITUU 2-X IEPEeMEHHBIX.

No gk w
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) -OKpECTHOCTh TOUYKHU B IIpocTpaHcTBe. [Ipenen pyHkunu 3-x nepeMeHHbIX.
HenpeppiBHOCTD (hyHKIIMIT MHOTHX NTEpEMEHHBIX. TOUYKHM pa3pbIBa.

YacTtHble npupallieHus, MoJIHoe NpupalieHue GyHKIUU 2-X IepeMEHHBIX.
OmnpeneneHust YaCTHBIX MPOU3BOAHBIX 1-r0 mopsiika GyHKIUN 2-X EpEMEHHBIX.
OmnpeneneHnst YaCTHBIX MMPOU3BOIHBIX BBICIINX MOPSIIKOB (PYHKINHU 2-X TIEPEMEHHBIX.

Onpenenenue nepBooOpa3HOi U HEONPEAETECHHOTO HHTETpaja.
['eomeTpryecKuii CMBICI HEONIPEAEIEHHOTO UHTETpala.

Tabnuua uHTErpaos.

CBolicTBa UHTETPAJIOB.

Merton 3aMeHbI IEPEMEHHBIX JJII HEONPENEIEHHOTO MHTErpasa

MeTtoa MHTErprpOBaHHE 110 YACTSAM JJIsl HEOIIPEIEeTICHHOTO HHTETpaa.
Ornpenenenne paroHaIbHOW IpoOH, TPABUIIFHOM paliiOHATBHOM IPOOH.
Omnpenenenye 1 HUHTETPUPOBAHUE MPOCTEUIINX PALIMOHATBHBIX IpOOeii.
WuTerpupoBanue pauroHaIbHBIX Apo0eit 001ero Bua.

Omnpenenenne onpeaeIeHHOro HHTerpaia.

. CBoiicTBa ONIPEIEIIEHHOT0 UHTETpaIa.
. ®opmyna Herorona-JleitOnuna.

Merto 3aMeHbI IEPEMEHHBIX JJI ONPEICTICHHOTO HHTErpaa.
Brruncnenue miomaaei miockux Guryp ¢ moMOUIbIo ONpeAeIeHHOT0 HHTErpaa.



IIpumepHBbIi BapuaHT qoManiHero 3aganus 2 (132)

2 3x
1. BBIYMCIIUTD TIOBTOPHBINA HHTETPAIT J.dX J. (3x —4)dy.
1 X
x=-1 x=1,
2. BpluuciuTh 1BOMHON HHTErpall _sz ydxdy, D:
5 y=0, y=3.
5. Boraucnuts miomas GUrypel, orpaHi4eHHON JTUHUAME Y = —x? ,y=-4.

IIpumepHbIil BApUAHT KOHTPOJIbHOI padoTsl 5 (KPS)
1. Haiitu obuee pemenne aud. ypaBHeHUs
e**3Vdy = xdx.
2. Haiitu obmee pemenne aud. ypaBHEHUs
xy — 2y = 2x*.

Bonipochl BLIX0OAHOT0 KOHTPOJIS (IK3aMeHa 2 ceMecTpa)
Omnpenenenue JBOMHOIO UHTETpaa.
CBoiicTBa ABOMHOTO HHTETpAJIA.
Briancnenne I[BOI>'IHOFO HWHTCrpajia B IPpAMOYT'OJIbHBIX KOOpAWHATAX.
Briuncnenne I[BOI>'IHOFO HWHTCrpajia B IOJSPHBIX KOOpAUWHATAaX.
[TpunokeHue ABOMHOTO MHTETpaa.
Omnpenenenue quddepeHnnaIbsHOro ypaBHeHus 1-ro nopsijaka.
Omnpenenenue o0IIETO U YaCTHOTO pemieHus: AuddpepeHnaibpHoro ypaBHeHus 1-ro nopsaka.
3anava Ko ns nuddepennuanbHoro ypaBHeHus 1-ro nopsaka.
Juddepenunansupie ypaBHEeHUs -0 MOpsAIKa ¢ pa3JIesIONIMMUICS IEPEMEHHBIMU U UX pellie-
HHUC.

© N O~ WD

10. Jluneiinsie nuddepennnanbupie ypaBHeHUs |-ro mopsiaka.

11. Merox bepuynnu pemenust JIIY 1-ro nopska.

12. Ompenenenue qudepeHaIbLHOr0 YpaBHEHUS 2-TO MOPSIKA.

13. Ompenenenue o01IeTro U YaCTHOTO pemieHus 1 depeHnaTbHOr0 ypaBHEHUs 2-T'0 TOpsIIKa.
14. 3apnava Komm ans nuddepeHuanbsHOro ypaBHeH!s 2-T0 TOpsIIKa.

15. Tnddepennmanbaple ypaBHEHUS, JOMTYCKAIOIINE TOHKEHHE TTOPSIIKA.

IIkaabl oeHKH 00pa30BaATEJIbHBIX J10CTHKEHU I

Kon Bun Kpurepun bannsl Makcu-
OLIEHOYHOTI'O MaJIbHBbII
CpeacTBa 6ann -
MUHH-
MaJIbHBIN
6amn
KP1 - KonTponbnas | Bemmonneno npasmibHo 60% u Gosee 3aqaHuit 1 Gann 3a
pabota 1 — 10% 3amauwuii 6-10
KP4 Kontponbnas | BeimomHeHo nmpaBmiibHO MeHee 60% 0
pabora 4
KP5 KontponbHas | Beimonneno npasmiibHo 60% 1 Gosee 3agaHuii 1 6ann 3a
pabora 5 10% 3ananuit
9-15
Beinonneno npasuinbHO MeHee 60% 0
31 Jomamaee | Bemmonmueno npaBmibHO 60% 1 Goliee 1 6amn 3a 6-10




3aganue 1

10% 3aganuii

Brimonaeno npaBuibHO MeHee 60%

0

1132

Jomariaee
3agaHue 2

Boinonneno npasunbao 60% u Oosee

1 Oast 3a
10% 3aganuii

Brinonneno npasuiibHO MeHee 60%

0

30l
312

3amaunue 1
3aganue 2

Brinonneno npasuibHo 60% u Oosee

1 Oas 3a
10% 3aganuii

Brimonaeno npaBuiibHO MeHee 60%

0

6-10

Knl
Kn2

Komnoksuym 1
Komnoksuym 2

- T1yOOKO€ M MPOYHOE YCBOEHHUE MPOrpaMM-
HOT'0O MaTepuasa,

- TIOJIHBIE, MOCJeNI0BaTeNIbHbIE, TPAMOTHbBIE U
JIOTUYECKU U3J1araeMbl€ OTBETHI,

- CBOOO/IHO CIIPABIISIIOIIMECS C TOCTABICHHBI-
MU 33/1a4aMi, 3HAaHUSI MaTepHaa.

18-20
OaJUIOB

- 3HAHUE MTPOTPAMMHOTO MaTepHaa,

- TPaMOTHOE M3JIOKEHHE, 0e3 CYIIeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC,

- TMPaBWIbHOE NPUMEHEHUE TEOPETUUECKUX
3HAHWH.

15-18
OaJUIOB

- YCBOGHHE OCHOBHOT'O Marepuala,
- IIpHU OTBETEC JOMYCKAOTCA HCTOUYHOCTH,

- IpU OTBETE HEJOCTATOYHO IPABUIIbHbIC
(OpMyYITHPOBKH,

- HapyILICHUE MOCIEeI0BATEIBHOCTH B U3JI0KE-
HUH OPOTrPaMMHOr0 MaTepuaa.

12 - 14
Oaju10B

- HC3HAHUC MTPOTPaMMHOTO MaTcpualia,
- IIpU OTBECTC BO3BHUKAIOT OITUOKHU.

0 SautoB

12-20

Ol
92

Ox3ameH 1
DK3ameH 2

- IIyOOKOe M NMPOYHOE YCBOEHME IMPOrpamm-
HOTO MaTepuaia,

- TIOJIHbIE, MOCJIeA0BaTeNIbHbIE, I'PAMOTHBIE U
JIOTUYECKH U3J1araeMble OTBETHI,

- CBOOOJIHO CIIPABIISIOIIMECS C MOCTABJICHHBI-
MU 3aJ]JauaMi, 3HaHUsl MaTepuaa.

26 - 30
Oaju10B

- 3HaHHUE IPOTPaMMHOI0 MaTepuaa,
- TPaMOTHO€ M3JI0KEeHHE, 0€3 CYIIEeCTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC,

- TpPaBUJIBbHOE TPHUMEHEHHUE TEOPETUUYECKUX
3HAHUH.

22 -25
0aJUIOB

- YCBOGHHE OCHOBHOT'O MaTepHala,

- IPY OTBETE JIOMYCKAIOTCSI HETOUHOCTH,

- NpH OTBETE HEJOCTATOYHO TIPABHIbHBIC
(OopMyITHPOBKH,

- HapyIIeHUE TOCIIeIOBATEIBHOCTH B U3JI0XKe-
HUH IPOTrPaMMHOT0 MaTepuaa.

18-21
OaJUI0B

- He3HaHHE MIPOrPaMMHOI0 MaTepuana,
- IIPY OTBETE BO3HUKAIOT OITMOKH.

0 oayutoB

18-30

Hrorosas OIICHKA MPEACTABJIACT co0oif CyYMMY 68.J'IJ'IOB, 3apa6OTaHHLIX CTYACHTOM IIPpU BBIITOJIHCHUUN
SaJIaHI/Iﬁ B paMKax TCKYHIETOo U MPOMEKYTOYHOI'O KOHTPOJIA U BBICTABIIAACTCA B COOTBETCTBUU C ITonoxenn-
€M O KpCﬂHTHO-MOHYHLHOﬁ CUCTEMC 110 CJ'ICIIYIOH.[CI‘/JI IKaJec:



Cymma OannoB Orenka 1o 4-x 6anbHOMI Orenka
IIKaJe (ECTS)
90 - 100 5 (oTiM4HO) A
85-89 4 (xopor1o) B
75 - 84 P C
7074 D
65 — 69 3 (yIOBJIETBOPHUTEIHHO)
60 — 64 E
0-59 2 (HeyIOBJICTBOPHUTEIIHLHO) F

Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE o0ecrieueHne yueOHoii Juciu-

IIJIMHBI
OcHoBHas iMTEeparypa
1. Canumos, P. b. MaTtemaTuka Juisi CTYJ€HTOB CTPOUTEIbHBIX U TEXHUUYECKUX CIELUAIbHOCTEMH:
yuebHoe nocodue / P. b. CaimmmoB. — Cankr-IlerepOypr: Jlans, 2018. — 364 c. Pexxum gocryma:
https://e.lanbook.com/reader/book/107956/#8
2. bepman, I'. H. COopHUK 33124 10 Kypcy MareMaTHYeCKOro aHainu3a: yueOHoe nmocobue / I'. H.

bepman. — 9-e u3a., crep. — Cankr-llerepOypr: Jlanp, 2020. — 492 c. Pexum pgocryma:
https://e.lanbook.com/reader/book/126705/#9
JlomoJHuTEIBLHAS

3. BopoOweBa, E. B. Marematrka. OnopHbie KOHCIIEKThI M MPAKTHYECKUE 3aHITUS Ul CTYICHTOB MH-
JKEHEPHBIX CIIEIUAIBHOCTEH: yaeOHoe mocobue mis By30B / E. B. BopooseBa, E. H. CtparunaroBa. —
Canxkr-IlerepOypr: Jlans, 2021. — 164 c. Pexum JI0CTyTIA:

https://e.lanbook.com/reader/book/156393/#1
4. Hazaposa, T. M. luddepennmansusie ypaBHeHus: yueonoe nocooue / T. M. Hazaposa, 1. M. I1y-

neies, B. B. Xa610B. — HoBocubupck: HI'TY, 2017. — 100 c. Pexum nocryna:
https://e.lanbook.com/reader/book/118318/#4
IIporpammuoe ob6ecneuenune n UaTepHeT-pecypcsl
[Tporiecc peanuzanuu 00pa3oBaTENbHON MPOTpaMMbI B COOTBETCTBUU C TpeOOBaHUSIMU
®I'OC BO obecnieueH HEOOXOJUMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO MPOTPaAaMMHOI0 OOecTeueHUs
«Wordy», «Power Paint» Bepcuu Office 2010.

MaTepuajibHO-TeXHHYECKOE o0ecredeHue y4eOHOM TM CIUTITUHbI

Jlek1IIMOHHBIE 3aHATUS TPOBOATCA B yueOHOM ayautopun Nel.

O6opynoBaHue:

ABTOMaTH3MpPOBAaHHOE pabouee MECTO MpernoiaBaTens

[TK — 1 mT.: mpoueccop — AMD Athlon X2-3800 2,0rI "1, onepaTuBHas namstsb - 410

Kononku Sven — 2 wr., Yeunurens Sven - 1 mrt., [Ipoextop mynsrumeaniinsii CasioXJ-VI-E —
1 mt., Oxpan myabTUMeanitHbI Dinon Manuai 300x400 — 1 mT.

JlutieH3noHHOe W CBOOOJHOE TMpOTpaMMHOE oOecredeHue oOmmero u mpodecCHOHATBHOTO
nasnauenus: MS Windows, MS Office Professional, Kaspersky Security

[TpakTryeckue 3aHITHSI IPOBOJATCS B yueOHOH ayautopun Ne.426.

Kommekt MynbTuMeInitHOro 000pyaoBaHus (IIpoeKTop, FKpaH, kommnbtorep, MBI, konoHKnN)

Mownwurop JIOC, Ilpoektop Casio, Komonku Sven, Dxpan Lumien, IIponeccop AMD Athlon
(tm)11 X2 215 Processor 2.70 GHz, OneparuBHas mamsth 41°6.

JluneH3snoHHOE MW CBOOOJHOE TMpOTrpaMMHOE oOecreueHue oO0mero u mnpoecCHOHATHHOTO
HazHaueHus: MS Windows, MS Office Professional, Kaspersky Security.


https://e.lanbook.com/reader/book/107956/#8
https://e.lanbook.com/reader/book/126705/#9
https://e.lanbook.com/reader/book/156393/#1
https://e.lanbook.com/reader/book/118318/#4

Y4eOHO-MeTOAUYECKHE PEKOMEHAALMH ISl CTYACHTOB

1. Ykazanus i npoCcayirBaHus JEKIMI

[lepen HayaoMm 3aHATHUI BHUMATEIBbHO O3HAKOMMTHCS C y4EOHBIM IJIAHOM MPOBEACHUS JIEKIHUNA U
CIIMCKOM PEKOMEHI0BaHHOM TUTEPaTypHI.

[lepen mocemieHreM o4epeHON JTEKUMU OCBEKHUTh B MaMSTH OCHOBHBIC KOHIICTIIIMHM MPOUIEHHOTO
panee Mmarepuana. [lonroroButs npu He0OXOAUMOCTH BOIPOCHI IMpemnoaasarento. He Hago omacarbes, 4To
BOIIPOCHI MOTYT OBITH TPOCTBHIMHU.

Ha nexkuun 0CHOBHOE BHUMaHUE CIEAYET YACHATh He (JOpMyJiaM M MaTeMaTHYEeCKHM BBIKJIQIKaM, a
COJIEP’KaHUIO N3YYaeMbIX BOIIPOCOB, ONPECICHUAM U TOCTAHOBKAM 3a]1ay.

B nporecce u3yueHus: 1€KIUOHHOTO Kypca HEOOXOIUMO MO BO3MOXKHOCTH YAacTO BO3BPAILATHCS K
OCHOBHBIM TMOHSITHSIM U METOJIaM pElICHUs 3a7ad (31eCh BO3MOXKEH BBIOOPOUYHBIM KOHTPOJIb 3HAHHM CTY-
JICHTOB).

KenaTenbHO MCTOIB30BATh KOHCIIEKTHI JIGKIIMH, B KOTOPBIX HUCIOIB3YETCSl MIPUHSTAs MIPEro/iaBare-
JIeM cucTeMa 0003HAYCHU.

Jlist 6o1ee moIpoOHOTO U3YUEHUsS Kypca ceayeT paboTarh ¢ pEKOMEHIOBAHHBIMH JINTEPATYPHBIMU
UCTOYHUKAMHU ¥ BHOBb MOSBJISIONIIMHUCS HCTOYHUKAMH.

2. YkazaHwus IS Y9acTUS B TPAKTUICCKUX 3aHATHSIX

[lepen mocemieHNEM YSACHUTH TEMY MPAKTUYECKOTO 3aHATHS M CAMOCTOSITENIbHO MU3YUUTh TEOpETHUE-
CKH€ BOIPOCHL.

[TomyuuTs y mpemnoaaBatess 3alaHie Ha BHIIOJHEHUE MPAKTUYECKOTO 3aJaHusl, KaK MPaBUIIO 3TO pe-
HICHHE 33Ja4 10 MPONUJECHHOMY JIEKIIMOHHOMY MaTepuany. Pemenue 3amaun opopMUTh TUCBMEHHO WU
BBITIOJIHUTH C UCIIOJIb30BAaHUEM KOMIIBIOTEpA M MPU HEOOXOJAMMOCTU pacledarartbh U CAaTh MPEToJaBaTeto
Ha TIPOBEPKY.

[lepen mocemieHreM YSICHUTHh TEMY MPAKTUYECKOTO 3aHITHS U CAMOCTOSITEIIBHO M3YyUUTh TEOpPETHUE-
CKHE BOIIPOCHI.

B koHI1e 3aHATHS IPU HEOOXOJUMOCTH BBISICHUTD y MPENOIaBATENS HEeSCHBIE BOIIPOCHI.

OcHOBHBIE pe3yIbTaThI BRIMOIHEHUS Pab0OThl HEOOXOJMMO pacreyaTarh.

3.Yka3zaHus A7 BBINOJIHEHUS CAMOCTOSTENbHOM paObOThI

[TomyuuTs y mpenoaBatens 3aaHle U CIIUCOK PEKOMEHIOBaHHOMU JUTepaTypsl. M3ydeHue TeopeTu-
YECKUX BOMPOCOB CIEAYET MPOBOIUTH MO BO3MOKHOCTH CAMOCTOSITEIBHO, HO TIPH 3aTPYAHEHHSIX o0Opa-
IaThCS K MPENoIaBaTelio.

[ToAroTOBUTH MUCEMEHHBIN OTUET O MPOCIIaHHON padoTe.

[Ipu BBIMOTHEHUU (PPOHTANTBHBIX 3aJaHUN MO YCMOTPEHHIO MperojaBaTeis padoTa MOXKET ObITh
OlleHeHa 0e3 MUCbMEHHOT0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIE BOMPOCHI, IPU YCIOBUU aKTHBHOU
CaMOCTOSITENILHOM paOOTHI.

[ToArOTOBUTH OTBETHI HA KOHTPOJBHBIE BOMIPOCHI.

MeToauveckue peKOMEHAALMH ISl IIpenogaBarTesien

1. Yka3zanus i npoBeIeHUs JEKIUH

Ha nepBoii BBOIHOI JeKIuU cAenaTh 001l 0030p coep:kaHus Kypca U OTMETUTb HOBBIE METOJIbI U
HOJXO/bI K PEIICHHIO 33/1a4, PACCMAaTPUBAEMBIX B KypCe, IOBECTU IO CTYIE€HTOB TpeOOBaHUs Kadeapbl, OT-
BETUTH Ha BOIIPOCHI.

[Tpy mOATOTOBKE K JIEKIIMOHHBIM 3aHATUAM HE00XO0AUMO MPOIyMaTh IJIaH €ro MPOBEJCHUS, COJepikKa-
HHUE BCTYMHUTEIbHON, OCHOBHOM M 3aKIIIOYUTENBHON YaCTH JIEKIUH, O3HAKOMHUTHCSI C HOBUHKAMHU y4eOHOM U
METOAMYECKON JIUTepaTypbl, MyOIMKALUAMHU TMEPUOJAUYECKON IeYaTh MO TeME JIEKIMOHHOIO 3aHSTHA.
YTOUHUTH IJIaH NPOBEIEHUS CEMMHAPCKOTO 3aHATHS 110 TeMe JIeKIMU. [lepen U310KeHNeEM TEKYILEro JekK-
IIIOHHOT'O MaTepualla HallOMHUTb 00 OCHOBHBIX MTOIax, JOCTUTHYTHIX Ha HpeAblAyIlux Jekuusax. C stoi



IEJIBIO 3371aTh HECKOJIBKO BOMPOCOB aAYAUTOPUH U OCYLIECTBUTH BEIOOPOUYHBIN KOHTPOJIb 3HAHUS CTYCHTOB.

B xoze nexkunoHHOTO 3aHATHS MpenoAaBaTeib JOKEH Ha3BaTh TEMY, YUeOHBIE BOIPOCHI, O3HAKO-
MUTh CTY/ICHTOB C IIEPEUYHEM OCHOBHOH U JOMOJHUTEIBHON JIUTEpaTyphl MO TeMe 3aHsATus. PackpbiBas co-
NepKaHue Y4eOHBIX BOMPOCOB, aKIEHTUPOBAThH BHUMAHHUE CTY/IEHTOB Ha OCHOBHBIX KAaTE€rOpHsX, SIBICHUSIX
U Tpolieccax, 0COOEHHOCTSIX UX MPOTEKaHUs. PackpbIBaTh CYIIHOCTh U COJAEPKAHUE PA3IUYHBIX TOYEK 3pe-
HUS M HAYYHBIX TIOJIX0/I0B K OOBSCHEHHIO TE€X WJIM UHBIX SBJICHUN U MIPOIECCOB.

Crnenyer apryMeHTHPOBaHO 00OCHOBATh COOCTBEHHYIO MO3UIMIO IO CIIOPHBIM TEOPETUYECKHM BO-
npocam. [IpuBoauTe npumepsl. 3a1aBaTh 0 X0y U3JI0KEHUS JIEKLIHOHHOIO MaTepuana pUTOpUUYECKUE BO-
IPOCHl M CaMOMY J1aBaTh Ha HUX OTBET. DTO CHOCOOCTBYET AKTHBM3ALMU MBICIUTEILHONW AEATEIbHOCTU
CTYJECHTOB, IOBBIIIEHNIO X BHUMAaHMs U UHTEpeca K MaTepuaiy JeKLuH, ee coaepxkanuto. IIpenonasarens
JOJI’KEH PYKOBOAHUTH PabOTOM CTYIEHTOB M0 KOHCIIEKTHPOBAHUIO JIEKIIMOHHOTO MaTepHala, MoJ4epKuBaTh
HEOOXOUMOCTh OTPA’KEHUSI B KOHCIIEKTAaX OCHOBHBIX INMOJIOKEHHM U3y4yaeMoOM TeMbl, 0CO00 BBIJIENss, KaTe-
rOpHaNIbHBIN anmnapat. B 3akirounTensHON YacTu JeKIUH HE00X0AUMO C(OPMYITUPOBATH OOIIHME BHIBOABI 1O
TEeMe, PaCKPBIBAIOIIUE COAECPKAHUE BCEX BOMPOCOB, MOCTABICHHBIX B JIEKIIMU. OOBSIBUTH IJIAH OYEPETHOTO
IPAKTUYECKOI0 3aHATHUS, 1aTh KPaTKUE PEKOMEHAINH 110 IOJrOTOBKE CTYAEHTOB K CEMUHApY.

Ha nocnenneit nekuuu yaenuTs Bpems i 0030pa Haubosiee BaXKHbBIX MOJI0KEHHUM, paCCMOTPEHHBIX B
Kypce.

2. Yka3zaHus JUIs IPOBEICHUS TPAKTUUECKUX 3aHATUN

[ToAroToBUTH TEOPETUYECKHE BOIPOCHI WM 3a/1a4H, KOTOPBIE JOJKHBI BBITIOJIHUTH CTYIEHTHI BOBPEMS
MpaKTH4ecKoro 3aHsaTus. [[oAroTOBUTH CIIMCOK JUTEPATYPHBIX UCTOYHHKOB, HEOOXOAMMBIX ISl BBIOTHE-
HUS 33/1aHUS U KOTOPBIE CTYIEHTHI MOTYT MOJYYUTh B OUONIHOoTeKe HHCTUTYTA. [IoAr0TOBUTH NIEepeyeHb HH-
TEPHET-PECYPCOB, KOTOPbIE TOMOTYT B BBIIIOJIHEHUH MPaKTU4YeCcKoro 3afaanus. [locie moiaydeHus: OT4eT Bbl-
MOJTHUTH TIPOBEPKY M HA CIIEAYIOIIEM MPAKTUYECKOM 3aHATHH Pa3o0paTh TOIMYIIEHHBIE OIIMOKH U TOACKa-
3aTh, KaK UX HEOOXOJUMO yCTPaHUTb.

YeTko 0003HAYUTH TEMY 3aHSTHS.

OOCynuTh OCHOBHBIE TIOHSTHS, CBSI3aHHBIE C TEMOIA.

B nporuecce pemenns 3a1a4 BECTH AUCKYCCUIO CO CTYIEHTaMH O MPaBUIBHOCTH IIPUMEHEHUS TEOpeE-
TUYECKUX 3HAHUU.

OTmeuathb CTYJEHTOB, HauboJiee AKTUBHO YYaCTBYIOIIUX B PELICHNH 33/1a4 U JUCKYCCHSX.

B KOHIIEe IpaKTUKY 3a/1aTh ayIMTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB

3.Vka3aHus 110 KOHTPOJIIO CAMOCTOSITENIbHON pabOThI CTYAEHTOB

[To ycMoTpeHuto mpenoaaBarens 3aJaHUEe Ha CAMOCTOATEIbHYIO pabOTy MOXKET ObITh MHIUBUIYallb-
HBIM UM PPOHTAIIBHBIM.

[Tpu ucronb30BaHUM MHAMBUAYAIbHBIX 33JaHUN TpeOOBaTh OT CTY/IEHTAa MUCHbMEHHBIH OTYET O MPO-
JeTaHHOM padore.

[Tpu npumMeHeHnU (POHTANBHBIX 3a/laHUI BECTH KOJJIEKTUBHBIE OOCYKIEHHS CO CTYIEHTaMH OCHOB-
HBIX TEOPETUUECKUX TTOT0KEHHUM.

C 1enpio KOHTPOJISI KauecTBa BBINOJIHEHUSI CaMOCTOSITEIbHON paboThl TpeOoBaTh MHAUBUYAIbHbIE
OTYEeTHI (AOMYCTUMO BMECTO MUCEMEHHOTO OTYETa IPUMEHATh MHIUBHIyaIbHbIE KOHTPOJIbHBIE BOTIPOCHI).

[Tporpamma cocraBieHa B coorBercTBuu ¢ TpedoBanusimu OC HUAY MUDU u yyeOHbIM m1aHOM
OCHOBHOM 00pa30BaTEIHLHOM MPOTPaMMBI TI0 HampaiieHnt0 moaArotoBku 13.03.01 TennosHepreTrka u Ter-

JIOTEXHUKA.
i
Pabouyto nporpaMMmy cocTaBuiI JOLEHT P — bapanosckas JI.B.
e
Penensent, mpodeccop / A - Yepnora H.M.



[Iporpamma onmobpena nHa 3acemanmun YMKH 13.03.01 TemmosHepretvka W TEIJIOTEXHUKA OT
15.11.2021 roga, mpotokos No2.

[Ipencenarens yueOHO-METOIUUECKONH KOMUCCHH ~— PasyBaeB A.B.




