banakoBCKU MHKEHEPHO-TEXHOJOTUYECKUM HHCTUTYT — (puitnan gpeaepabHOro rocyaap-
CTBEHHOT'O aBTOHOMHOI'0 00pa30BaTEIbHOIO YUPEKIEHUS BHICIIETO 00pa30BaHMUS
«HaroHanpHbIN UCCIIEN0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

@akynpTeT aTOMHOW SHEPrETUKU U TEXHOJIOTUI
Kadenpa «Dusuka u ectecTBEHHOHAYYHbBIE JUCIUTIITUHBD

PABOYAS ITPOI'PAMMA
o aAucuuIuimee «MaremaTuka

HanpasieHusi nOAr0TOBKHU
«09.03.02 NudopManiioHHbIE CUCTEMBI U TEXHOJIOTHI

OcHoBHasi npodeccnoHaTbHAsT 00pa3oBaTeIbHAasI
nmporpamMma

((I/IH(bOpMaI_[HOHHBIG CHUCTCMBI U TCXHOJIOTHH)

KBanudukanus BbINIyCKHHUKA
bakamasp

®opma 00ydeHust
Ounas

bamakoBo



eab ocBOeHUS YUeOHOM TUCIUILIIMHBI
Llens ocBoeHus AMCHMUILUIMHBI «MaTeMaTruka» B COOTBETCTBUU C OOLIMMU
uenasimu OOIT BO u TpeboBanusiMu mpo(pecCHOHANBHBIX CTaHIaPTOB!
npuoOpeTeHre 3HaHUM, MPETYCMOTPEHHBIX NpPOrpaMmoid, (hopMHpOBaHUE
YMEHHSI U HAaBBIKOB MPHUMEHATH IMOJIYYEHHbIC 3HAHUS MPHU PEUIEHUN KOHKPETHBIX
3a1ad.
3agauu U3y4eHUs JUCIUTLINHBI:
¢ Pa3BUTHE JIOTUYECKOTO U AITOPUTMUYECKOTO MBILLICHUS CTYJICHTA;
¢ BBIpaOOTKA YMEHUSI MOJEIUPOBAThH PeabHbIE IPOLIECCHI;
e OCBOCHHE MPUEMOB PEIICHUS W MCCICIOBAHUS MaTeMaTHIECKU (HOpMaIIA30-
BAHHBIX 33/1a4.

MecTo y4eOHO# qucuuiuiuabl B ctpykrype OOII BO

Jlornyeckas u copepx aTelbHO-METOANYECKasi B3aUMOCBSI3b C APYTUMH JHC-
nurmmHaMu ¥ 9actamu OOIT BO BeipakaeTcst B CIEIYIOMIEM.
Hucrumnae «MaTteMaTrkay MpeanecTByeT olleMaTeMaTudeckas Mojaro-
TOBKa B 00BbEME CpeiHel 00111e00pa3oBaTeIbHON IIKOJIBI WIIH KOJUISIKA.
3HaHUs, YMEHUS U MPAKTUYECKUE HABBIKU, TIOJIYYCHHbIC TIPU OCBOCHHUU JUCITU-
IJTMHBI, HEOOXOAUMBI P U3YYEHUU CIACAYIONIUX AUCITUILINH:
- ®wusuka
- Hudopmarnka
- Xumus
- MHccnenosanue onepanmit
- Teopus npUHATHA pELICHUN
- MaremaTnueckoe MoaenupoBanue / YucieHHbIe METOIbI
- YudeOHas npakTuka (03HAKOMUTEIbHAS TPAKTUKA)
- VYueOHas npakTuKa (MpaKTUKa MO MOJYYSHHUIO MIEPBUYHBIX TTPO(EeCcCHOHab-
HBIX YMEHUH 1 HABBIKOB)
['ocynapcTBeHHasi UTOTOBasi ATTECTALIMS

Komnerenuuu odyuyarwmerocs, (popmupyembie
B pe3yJibTaTe 0CBOCHMS AU CIUTIIUHBI
B npoiiecce ocBoeHMs JaHHOW JUCHUILUIMHBI Y CTYJEHTa (POPMUPYIOTCS Clie-

JYIOLIE KOMIIETEHIINH:
YHUBEPCAJIbHBIC:



Kon

HaumMmenoBanue Kom-

KOMIIe- WNHauKaTopsl JOCTHKEHUS] KOMITETCHIIUN
HEeTEeHIUH

TEHIIUU

VK-1 Crnocoben ocymiects- | 3-YK-1 3naTe: Meroauku cbopa u 00pabOTKU

JSTh TOUCK, KpUTHYE-
CKMM aHAJIN3 U CHHTE3
uH(pOpMalliK, TpUME-
HSTh CUCTEMHBIN MOJ-
XOJ JJIsl pELIeHUs Io-
CTaBJICHHBIX 33]1a4

uH(OpMAIH; aKTyaJbHbIE POCCHUUCKHE U 3apy-
OeXkHbIe UCTOYHHKHU HMH(pOpManuu B chepe mpo-
(dbeccHOHAIbHOM JeATETbHOCTH;, METOJ] CUCTEM-
HOT'O aHaJIM3a.

V-VK-1 YMeTh: NpUMEHATh METOJWKH ITOMCKA,
coopa u 00paboTKu HHGOPMAIIUH; OCYIIECTBISITh
KPUTHYECKUA aHaIU3 M CUHTe3 HHGOpMAIIUU,
MOJYYEHHON U3 Pa3HbIX UICTOYHUKOB

B-VK-1 Bnamers: meTomamu Tmoucka, cOopa u
00pabOTKM, KPUTHYECKOTO aHal3a M CHHTE3a
uH(OpMAITUU; METOANKON CHUCTEMHOTO IMOJX0Ja
JUJISl pEIICHUs TOCTABJICHHBIX 3a/1a4

oO1enpodeccuoHANIbHBIE:

Kon
HanmMeHnoBaHue KOM-
KOMIIE- NHauKaTopsl JOCTHKEHUSI KOMIIETEHITUN
NEeTEHUNN
TEHLIUH
OIIK-1 | Cnocoben mnpumensats | 3-OIIK-1 3HaTh: OCHOBBI €CTECTBEHHOHAYYHBIX U

€CTECTBCHHOHAYYHBIC
U OOIIEHH)KEHEPHBIE
3HAaHUSA, METOJbl Ma-
TEMaTHUYECKOI0 aHaJIU-
32 U MOJEIUPOBaHUS,
TEOPETHUECKOTO u
AKCIIEPUMEHTAIBLHOTO
UCCIIEZIOBaHUS B TIpPO-
dbeccuoHaIbHOU  fiesi-
TEIHHOCTH.

OOIIEMH)KEHEPHBIX NUCUUIUIMH, METOJO0B Mate-
MaTHYECKOTO aHAJIN3a U MOJIEITUPOBAHHUS.
V-OIIK-1

YMeTh: TpPUMEHSTh OCHOBHBIE 3aKOHBI €cTe-
CTBEHHOHAYUHbIX U OOILIEMH)XEHEPHBIX JHUCLH-
IUIMH TP PELIEHUM CTaHJIAPTHBIX MpOoQeccHo-
HaJIbHBIX 3a/1a4.

B-OIIK-1

Bnagers: maTemMaTuyeckuM armaparoMm; MeToja-
MU TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO HC-
cleloBaHusd OOBEKTOB MPOQECCHOHATBHON Jies-
TEITHHOCTH.




3anaqn BOCIIHTAHMSA, P€AJIU3YEMbBIC B paMKaX 0CBOCHUA THUCHUIIJIMHBI

Hanpasie- | Co3nanue HUcnonb3oBanue Bocnuraredb- | BoBjiedueHue B pa3Ho-
HHe/1eJIn yCJIOBHI, 00€ec- | HOro MOTEeHUHAJIA YUeOHOH Auc- | MJIAHOBYIO BHeYy4eo-
Nne4YrBaK0IHX HMILJIMHBI HYIO /1eiITeJIbHOCTD
[Tpodeccuon | popmupoBanue | Mcnons3oBaHue 1.Opranuzanusi Hay49HO-
anbHOE KYJIBTYPbI BOCIHUTATEIHHOTO MMOTEHIIMANIA MPAKTUYECKUX
BOCIIUTAHUE | UCCIIEIOBATENBC | JUCLUUIUIMH MPOPECCHOHANTBHOTO | KOH(EPEHIH U BCTpey
KOH U Moy Ui (popMHUpOBaHUS C BEAYIIUMHU
UH)KEHEPHOU (dbopmupoBaHUE KYIbTYPHI CHeNHaTHCTaMH
JESTEIbHOCTH HCCJIEIOBATEIbCKOM U MNpeanpUsATHIL roposia U
(B16) WH)KEHEPHOU JIEATEIbHOCTH 32 BETEpaHaMU aTOMHOMN

CYET MPAKTUUIECKUX
CTYAEHYECKUX UCCIENOBAHUI
COBpPEMEHHBIX
MIPOU3BOJICTBEHHBIX CHCTEM;
MIPOEKTHOM J1eATeIbHOCTH
CTYJICHTOB I10 pa3paboTKe U
ONTUMM3AINH TEXHOJIOTHUECKUX
CHUCTEM, CBA3AHHOM C pellIEHUEM
pealbHBIX MTPOU3BOJICTBEHHBIX
3a]1a4; MPOXO0KICHUS Yepe3
pa3HooOpa3Hbie UTPOBBIE,
TBOpUYECKUE, (ECTUBAIbHbBIE
dbopMbI, TpeOyromIMe aHaIu3a
CIIOKHOT'O 00BhEKTa, IIOCTAHOBKHU
OTHOCHUTEIJILHO HETO
npeoOpa3oBaTeNbHbIX 3a4a4 It
UX ONTHUMAJILHOTO PEIICHHUS.

OTpaciy.
2. Opranuzanus u
IPOBEJICHUE
MPEIMETHBIX OJMMITHA]T
M yJacTue B KOHKypcax
npoeccuoHaIbHOTO
MacTepCTBa.

CTpykTypa u cojaepkaHue y4eOHOM IMCIUTIIUHBI
HucrunnnHa npenogaercs cryaeHtam B 1,2,3 cemectpe. OO6mmas Tpyaoem-

KOCTb QUCHMILIMHEI cocTaBideT 12 3aueTHRIX equHuIl, 432 Jaca.

KanenaapHslii nJjian

Ne | Ne | HammenoBanme pa3- | Buabl yueOHOI gesiTeIbHOCTH | ATTecTa Makcu
P T aeJia (TeMbl) AMCLH- (B yacax) nus MaJjlb-
a e e — pasjiena HBII
3 M (popma) 6amnn
i bl | @ 3a

2 =
e = | % pasnen
o [
J ) g_a
= g1 =
a = 3| &
e = o | =
s |E |g|&2 |2
2 = =5l IO
1 cemecTp
1 1 | Jluneitnas anrebpa. 32/4 6/2 - 6/2 | 20 3-KP1 30
2 | Bekropnas anre6pa. 18 4 - 4 10 5-/131
3 | AnaimTHueckas reo- 32/4 6/2 - 6/2 | 20 8-Kul
METpHS.
4 | KoMmniekcHbIe YHCa. 14 2 - 2 10




2 5 | BBenenue B maTeMa- 22/4 6/2 - 6/2 | 10 12-KP2 20
TUYECKUI aHaJIU3.
6 | Auddepenumanpaoe 26/8 8/4 - 8/4 | 10 | 16-KP3
ucuuciieHre QyHKIUU
OJHOM MEPEMEHHOI.
144/20 | 32/10 32/10 | 80
Buja npoMexyTo4yHoO# aTTecTa- JK3aMeH 50
1000
2 cemecTp
3 7 | ®yHKIHUK MHOTHX ITe- 32/4 6/2 - 6/2 | 20 3-KP4 30
PEMEHHBIX 5-KP5
8 | Heompenenenunsie u 50/8 10/4 | - | 10/4 | 30 8-Ki2
OIIpE/ICTICHHBIC HHTE-
IpaJIbl
4 9 | KparHble uHTErpaibl 36/4 8/2 82 |20 | 12-132 20
10 | OObIKHOBEHHBIC TUD- 26/8 8/2 - 8/2 |10 15-KP6
(bepeHIanbHbIe ypaB-
HCHHS U KX CHCTEMBI
144/20 | 32/10 32/10 | 80
Buja npomexyTo4yHoit aTrTecra- IK3aMeH 50
1000
3 cemecTp
5 | 11 | PsnusL 36/4 8/2 - 8/2 |20 3-KP7 30
12 | VpaBuenus matematu- | 28/4 4/2 - 4/2 | 20 5-713 3
YEeCKOH (PU3UKH. 8-Kun3
13 | KpuBonuHeiiHbie u| 22/4 6/2 | - | 6/2 |10
MOBEPXHOCTHBIC HHTE-
rpanbl. Teopus mos.
6 | 14 | Teopus pyHKIUH 22/4 6/2 6/2 | 10 12-T1 20
KOMILJIEKCHOTO TIepe- 15-KP8
MEHHOTO.
15 | duckperHast MmaTeMa- 36/4 82 | - | 82 |20
THKA.
144/20 | 32/10 32/10 | 80
Bua npomexxyTo4yHoi arrecra-
wn IK3aMeH 50

* - COKpalIeHHOe HauMEHOBaHHE (HOPMBI KOHTPOJIS

** - cymMMa MakcUMaJIbHBIX 0aioB AoJKHA ObITH paBHA 100 3a cemecTp, BKITIOYasi 3a4eT U (WIIN)
9K3aMeH

CokpalieHHOe HaUMEHOBaHHEe (POPM TEKYILEro KOHTPOJIS U aTTeCTalllu Pa3/IeioB:

O0o3Hauenue IMosHoe HAaUMeHOBaHHUE

KP KonTtponbHas padora

113 JlomarHee 3aaHue

Kn Komnoxksuym




ConeprkaHue JeKIHOHHOTO Kypca

Tema sexkuuu. Bonpockl, oTpadarsiBaeMble HA JJeKIUHA

Bcero
4acoB

Yyeono-
METOANYEeCKOe
ob0ecreueHue

1 cemecTp
Tema 1. J/Iuneitnas aareopa.
Martpuiibl ¥ 1eUCTBUS HAJl HUIMU, ONPEACTUTENN 2-TO U 3-T0, UX
BblurcieHue. IloHaTue cucTeMbl JUHEHHBIX anredpanyecKux
ypaBHenuit (CJIAY). Meton Kpamepa pemennst CJIAY.

1-3,5,6

Tema 2. BekTopHas ajireopa

CkasisipHble U BEKTOpPHBIE BEIWYMHBI. JIMHENHbIE onepaluyu HajJ
BekTopamu. basuc, paznoxenue Bektopa mo Oasucy. JleicTBus
HaJ BEKTOpaMHU B KOOpAMHATHOW (opme. CkamsipHOE MPOHU3BE-
JIEHUE 2-X BEKTOPOB, €r0 CBOICTBAa U BBIPA)KEHUE B KOOPAHHAT-
HOI (popme. BekTopHOE U CMelaHHOE MTPOU3BEICHHUS.

1-3,5,6

Tema 3. AHanuTnveckasi reomerpusi. KoopannaTsl Ha MI0CKO-
CTM W B TNPOCTPAHCTBE: JCKAPTOBBI, MOJIIPHBIC, MIMHApPHYE-
CKue. YpaBHEHHE IPSMOI: C yrIIoBBIM K03 dunmenrom, odiee,
B OTpe3Kax. YpaBHEHHE Iy4Ka MpPSIMBIX, YPAaBHEHHUE IPIMOI,
NpOXOJALICH Yepe3 JBE MaHHBIE TOYKH. YTOJI MEXKAY IBYMs
IPSMBIMH, YCJIOBHS ApaJUICIBHOCTH U TIEPIIEHANKYISIPHOCTH.

[TnockocTh: obiIee ypaBHEHUE, TOHATHE HOPMAJIBHOTO BEKTO-
pa. YacTHble ciydaW pacHoONIOXEHHs IJIOCKOCTH B KOOpAMHAT-
HOM IIPOCTPAHCTBE. YTOJ MEKAY IUIOCKOCTSMH, YCIOBHS Iapa-
JETBHOCTHU U TEPIEHANKYIIPHOCTH ABYX INIOCKOCTEH.

[IpsiMmasi B mpoOCTpaHCTBE: MOHITHE HAIPABISIONIETO BEKTOPA,
KaHOHWYECKOEe ypaBHEHHE MPSMOH, o0IIee ypaBHEHHE, TapaMeT-
puyeckoe ypaBHeHHE. B3anMHOe pacnosiokeHue IByX HPSMbIX B
IPOCTPAHCTBE. YTOJI MEXIY MPSIMBIMH.

B3aumHoe pacnonoxeHre npsMON U INIOCKOCTH. YTOJ MEXITy
IPSIMOM 1 TUTOCKOCTBIO. Y CIIOBUS MTapaJUIeTIbHOCTH U TIEPIICH U -
KYJISIPHOCTH IpsiMOii U tutockocTH. KpuBble 2 nopsika.

1-3,5,6

Tema 4. KomniekcHbIe YnCaa.

OmnpeneneHne KOMIUJIEKCHOTO yucia. Anredpanyeckasi, TpPUTO-
HOMETpHUYEcKasl U MoKazaTenbHast GOpMbI KOMIUIEKCHOTO YHCTIA.
JleicTBuUs HaJ KOMIIJIEKCHBIMH YHCIIAMH.

Tema S. BBeieHne B MaTeMaTHYeCKHI aHAIH3.

Omnpenenenust npenena (yakiuu. OIXHOCTOPOHHHUE TIPEACIIHI.
beckoneuHo Gosblivie 1 OECKOHEYHO Majible PYHKIMU. DKBUBA-
JICHTHbIE OECKOHEUHO Masible pyHKIMH. [lepBbIil 1 BTOpoil 3aMe-
qyaTeJabHbIe IPEJIENbI.

4,6

Tema 6. AuddepenunanbHoe ncuncieHue PyHKUHH OIHOM
IepeMeHHOM.

[IpousBoaHast QyHKIMU, €€ TE€OMETPUUYECKUNA M MEXaHWYECKUU
cmbici. [IpaBuna nuddepenunposanus ¢pynkuuid. Tabnuua mpo-
u3BOJHBIX. [IpomsBoaHbie BeicMX nopsakoB. duddepenunan
¢ynkuuu. [IpunoxxeHne Mpou3BOJHBIX K HCCIETOBaHUIO (YHK-
1M 1 noctpoeHuto rpaduka. [pasuno Jlonurans.

4,6

Hroro

32

2 cemecTp
Tema 7. DyHKIHMHU HECKOJIbKHUX MEPEeMEHHBIX.
Omnpenenenue (yHKIMU ABYX nepeMeHHBIX. [Ipenen QyHkimm.
Yactasle npousBoaHble. YacTHbIE NPOU3BOAHBIE BBICIIUX II0-
PSAIKOB.

4,6




Tema 8. HeonpenesieHHbIe U onpeae/ieHHbIe HHTEIPaJbl.
[TepBooOpasnas. HeomnpeneneHHbIE WHTETpall U €r0 CBOWCTBA.
Tabnuna ocHOBHBIX GopMyn MHTerpupoBaHus. Hemocpenctsen-
HOE UHTETPUPOBAHUE.

OrnpenesieHHbI UHTETpal KaK MPeJes UHTErpalbHbIX cymm. Oc-
HOBHBIE CBOWCTBA OINPEAEICHHOro uHTerpaia. @opmyna Hero-
toHa-JleiiOHuIa. Beiuucnenue onpeeneHHoro HHTerpaia.

10

4,6

Tema 9. Kpatnble nnTerpanbl. /[BoiiHble HHTETpalibl: ONpee-
JIEHUE, TEOMETPUYECKUI CMBICI, CBOWCTBA. BpluncieHue QBOM-
HBIX UHTerpanoB. [Ipunoxenue nBoitHoro murerpana. Omnpene-
JICHWSI, CBOMCTBA, BBIYMCIICHUE, IPUIIOKEHUE TPOMHBIX MHTErpa-
JIOB.

4,6

Tema 10. O0bIkHOBeHHBbIE TU(P(PepeHINATIbHbIE YPABHEHUS.
OcnoBuble noHsATHS AuddepeHnnanbHbIx ypaBHeHHH. udde-
pEHIMaIbHBIE YpaBHEHUS 1-TO MopsaKa ¢ pa3aessiouMucs I1e-
pPEMEHHBIMH, JIMHEHHBIE YpaBHEHHUS. YPAaBHEHHS BBICIIUX II0-
PSIIKOB.

4,6

3 cemecTp

Tema 11. Psaabl.

Onpenenenne yucinoBoro psaa. Cymma, cxogumocts psga. He-
00XOAMMBIM TPHU3HAK CXOAUMOCTH. JlocTaTouyHble MpU3HAKU
CXOJIMMOCTH YHUCJIOBBIX PSAIOB. 3HAKOUEPEAYIOIIUECS U 3HAKOIIE-
peMeHHble psabl. OOmMt AOCTaTOYHBIA MPU3HAK CXOIUMOCTH.
[Tpusznaxk Jleitonuna. Crenennsie psaabl. Teopema Abens. Paauyc
Y UHTEPBaJI CXOJIUMOCTH CTENIEHHOTO psija.

4,6

Tema 12. YpaBHenuss matremaTnueckoil ¢pusuku. OCHOBHbIE
ypaBHEHUS MaTeMaTudeckoil (us3uku. BwIBoA ypaBHEHUs KoJie-
Oanwuii cTpyHbl. Perienue ypaBHeHHsS KoieOaHUN CTPYHBI METO-
noMm [anambepa, metoom @ypbe. YpaBHEeHHE pacIpOCTpaHEHUS
Tema B crepxkHe. Pemenune meronom @Pypbe. YpaBHEHHE
Jlannaca. Pemienne 3agaun /{upuxiie B kpyre merogom dypse.

Tema 13. KpuBosMHeliHbIe H NOBEPXHOCTHBIC HHTEIPAJibl.
Teopust moasi. Onpenenenne KPUBOJIUHEHHBIX HHTETPAJIOB TEp-
BOTO M BTOpPOrO POJA, UX OCHOBHBIE CBOMCTBA M BBIYMCIICHUE.
['eomeTpuyeckne W MexXaHWYECKHE MpuiiokeHus. Popmyna
Octporpaackoro-I'puna. OmnpezneneHne NOBEPXHOCTHBIX MHTE-
IpajoB MEPBOrO0 W BTOPOTO poJia, UX CBOMCTBA, BBIYUCIECHUE U
npunoxxkenune. @opmyna Ocrporpanckoro-I'aycca, Ctokca. Cka-
JSpHOE U BEKTOpHOEe mose. ['pagueHT W mpou3BoJHAs IO
HanpasyieHU!0. [IoTok BEKTOpPHOro moiisg 4epe3 IMOBEPXHOCTb,
BBIYHCIIEHHE TToTOKa. Teopema Octporpaackoro-I'aycca. Jlusep-
TeHIMs U ee BbrunciaeHue. Lupkynsanus BekTopHoro nois. Teo-
pema Ctokca. Potop noss.

4,6

Tema 14. Teopusi (PpyHKIMM KOMIUIEKCHOIO IEpPEeMEHHOIO.
Omnpenenenne pyHKIMHM KOMIUIEKCHON IEpPEMEHHOM, ee mpened,
HENPEPbIBHOCTh. JJeMEHTapHble (PYHKIUU KOMIUIEKCHOW mepe-
MeHHOW. OrmpeseneHne U BbIUUCICHUE NMPOU3BOIHON (YHKIIUU
KOMIUIEKCHOW mnepeMeHHOU. Ycnosus Komm-Pumana. MHTterpu-
poBaHMe (PYHKUIMH KOMIUIEKCHOW mepemeHHOH. [lepBooOpa3Has,
HeonpeaeseHHbIN naTerpai, popmyna HeroTona-JleiiGHuIa.

Tema 15. [luckperHas maTeMaTuka.

MaremaTnueckasi Joruka. BbIcka3blBaHUS, CBSA3KH, (OPMYIIBI.
PaBHOocunbHBIe TIpeoOpa3zoBanust dopmyn. MHuoxkectBa. Omnepa-
1K HaJl MHO)KecTBaMU. OtHomeHus M pyHkumu. 'padsl. Buas




rpagoB. MaTpuisl CMEKHOCTH M MHIMICHTHOCTH. Onepannu ¢
rpadamu.

HToro

32

IlepeyeHb NPaKTHYECKUX 3AHATHH

Tema npakTu4yeckoro 3ausitusi. Bonpocel, orpadéarbiBaemMble
HA NPAKTHYECKOM 3aHATHH

Bcero
4acoB

Yyeono-
METOANYEeCKoe
ob0ecreuenue

1 cemecTp
Jluneitnas anreopa. /leiicTBus Hajg MartpuiiaMu. Beraucienue
onpenenuteneit. Pemenne CJIAY.

1-3,5,6

Bexropnas anredpa. CkaisipHoe IPOU3BEICHUE BEKTOPOB, YTOJI
MEXy BeKTOopamHu. BekTopHOE NIpou3BeIEeHUE BEKTOPOB, ILIO-
maap napamenorpamma. CMerniaHHoe MPOU3BEIEHHUE BEKTO-
POB,00bEM NapaJuIeIeIUIEAA.

1-3,5,6

AHanuTHYecKass TeOMeTpHusi. YPaBHEHHs NPSAMON Ha ILIOCKO-
CTH M B IPOCTPAaHCTBE. BblumcieHue yriia Mexay IpsSMbIMU.
VYpaBHEHHUS IIIIOCKOCTH, BBIYMCIICHUE YIJIa MEXIY IUIOCKOCTSIMH.
PaccrosiHMe OT TOYKHM 10 IPSIMOM U IJIOCKOCTHU. Y PaBHEHUS KpH-
BBIX BTOPOT'O NOPs1JIKa HA IUNIOCKOCTH.

1-3,5,6

KoMmmuiekcHble yncJia.

[Tepexon or anrebpanyeckoil (opMe KOMILIEKCHOTO YHCIa K
TPUTOHOMETPHYECKOW M 00paTHO. [leiicTBUS Hall KOMITJICKCHBIMU
YHCIaAMH.

Beenenne B MaTeMaTH4eCKHIT aHAJIN3.
Boruncnenue npenenoB ¢yHkuuid. PackpeiTe HeonpeaeaeHHO-
CTEH pa3aIM4HOIO BUAA.

4,6

Auddepenunanbnoe ucuncieHne GyHKUUM OJHOM MepeMeH-
HOM.

Brluncnenue npou3BOIHBIX OT CyMMBI, IPOU3BEACHUS, YaCTHO-
ro. JluddepenunpoBanue cinoxHo QyHkiuu. IIpousBoaHbIe
BBICHIMX NOPSAIKOB, X BbluucieHue. IIpaBuno Jlonuransa. Hc-
ciefioBaHue (PYHKIIMM C MOMOIIBIO Mpou3BoAHOM. [loctpoenue

rpaduka QyHKIMH.

4,6

Hroro

32

2 cemecTp
DYHKIUN HECKOJIbKHX MepeMeHHbIX.
Bbruncnenre 4acTHBIX MPOU3BOAHBIX (PYHKIMHA 2-X TEpeMeH-
HbIX. Bbrumcnenue mnonHoro muddepeniuana. Bwruucnenue
YaCTHBIX TPOU3BOAHBIX BBICIIUX MOPSIIKOB.

4,6

HeonpenesieHHbIe U onpeaeIeHHbIE HHTErPaJbl.
HenocpencTBeHHOE MHTETPUPOBAHUE HEOINPEAEIEHHOTO WHTE-
rpajia. 3aMeHa nepemMeHHbIX. MHTerpupoBanne no vactsam. Ma-
TErPUPOBAHUE PALMOHAIBHBIX JpoOel, TPUTOHOMETPUUECKUX
¢byHkuuil. Beiuncienue omnpeneiaeHHoro uHrerpaia. Ilpumoxe-
HUE OINPENIETIEHHOI0 NHTETpaIa.

10

4,6

KpartHnsble unTerpansl. Berancinenue qBoitHOro MHTErpania.

4,6

OObIKkHOBeHHBbIe TH(depeHINANbHbIC YPABHEHUSI U UX CH-
CTEMBI.

Pemenne nuddepennuansHplx ypaBHeHHH | mopsiaka ¢ pasne-
JSIOIIAMUCS TEPEMEHHBIMHA, OJHOPOJHBIX, JUHEHHBIX YpaBHE-
Huli. PelleHne ypaBHeHuUl BbICIIEro nopsiaka. JInHelHble ypas-

4,6




HEHMs BTOPOTo Hopsijika, ux pemenue. Cucremsl nuddepeHnu-
aJIbHBIX YPaBHECHUM.

Hroro 32

3 cemecTp 8 4,6
Psaabl. MccnenoBanre 4HUCIOBBIX PSIIOB H CXOAUMOCTh. Haxox-
JIEHUE MHTEpBaja CXOAUMOCTH CTEIEHHOTO0 pAna. Paner Oypse.

YpaBHeHUus: MaTeMaTH4YeCKOMH (PU3MKH. 4 8
VYpaBHeHMe KosebaHus CTPYHBI, €ro pemenue MetogoM dypee,
meroaoM [lanambepa.

KpuBosinHeliHble M TIOBEPXHOCTHbIe HWHTerpajibl. Teopus 6 4,6
10J1s1. Beluncienre TpoOMHOro MHTErpaia, KpUBOJIUHEUHOI O, 110-
BEPXHOCTHOT'O HHTETPAJIOB.

DyHKIMS KOMILUIEKCHOT0 MepeMeHHoro. Haxoxaenue npous- 6 6
BOJIHOW W MHTETpasia QYHKIMU KOMIUIEKCHOTO MTEPEMEHHOTO.
JluckpeTHasi MaTeMaTHKA. 8 7

CocraBnenue Tabmaun uCTUHHOCTH (opmyn. Omnepanuu Haj
MHOkecTBaMu. CocraBieHue auarpamMmbel  OJilnepa-Benna.
MmuosectBa. Tabmuiel ICTHHHOCTH. ['padpl. MaTpHIIBl CMEXHO-
CTH M MHIMJIEHTHOCTU JUIsi HEOPHUEHTUPOBAHHOTO Tpada u op-

rpada.

Hroro 32

Ilepeyenb 1a00paTOPHBIX PAadOT- HE MPETYCMOTPEHBI YUEOHBIM IIJIAHOM.

3agaHus 11 CAMOCTOATEILHOM PadoThI CTYICHTOB

Bomnpocsl 111 caMOCTOATEIbHOI0 H3y4YeHHs (3a1aHus) Bcero ua- YyeoHo-
coB MeTonYe-
cKoe oDecre-
yeHue
1 cemecTp 20

Brrunciienue onpenenuTenei BBICIIMX NOPSAKOB. PaHr marpu- 1-3,5,6

161, Perienne cuctem TMHERHBIX OTHOPOJIHBIX YpaBHEHUI.

[TpunoxeHus BEKTOPHOTO, CMEIIaHHOTO TPOM3BEACHUH. 10 1-3,5,6

[TpeoOpa3zoBanue cuctembl koopauHat. [loBepxHocTH 2-T0 TO- 20 1-3,5,6

psaKa.

KommnekcHble ynciaa U IeHCTBUS HaJl HUMH. 10 6

OcHOBHBIE XapakTepUCTUKH (QyHKIMI. OCHOBHBIE 3JI€MEHTap- 10 4,6

Hble QYHKIUU.

[Tpumenenue nuddepenHnmana Kk NpUOIMKEHHBIM BBIUUCICHUSM. 10 4,6

IIpunosxxenns npon3BOAHBIX. UKMCIIEHHBIE METOJbI PEIICHUS He-
JIMHEHUHBIX YPAaBHEHUM.

Hroro 80

2 cemecTp 20
HuddepenurpoBaHue CI0KHON M HEIBHOM (QYHKIMH. DKCTpe- 4,6
MyM (QYHKIUHU 2-X NTEpeMEHHbIX, ero BeuucieHne. Haubonbiee
U HauMeHbIllee 3Ha4YeHHs (QYHKIMM B 3aMKHYTOH obsacTu.
Y CII0BHBIN DKCTPEMYM.

HuTerpupoBanne HEKOTOPBIX UPPALMOHAIBHBIX BbIpaXKE€HUI 30
[TpunoskeHne MHTErpaja K BBIYMCICHUIO IUIOLIAJEH IUIOCKHUX 4,6
buryp, JJIMH AYT KPUBBIX, 00bEMOB Tell.




HecoOcTBeHHBIC HHTETPATHI.

Breruucnenue tpoitHoro unTerpana. [Ipunoxenue. 20 4,6

Meton Jlarpamxka pemeHust nudepeHInaTbHBIX yYpaBHEHHM. 10 4,6
Pemenne cucrem muddepenunansubx ypaBHeHuil. [Ipubiu-
KEHHOE penieHne audQepeHmraibHbIX YpaBHEHUH.

Hroro 80
3 cemecTp 20
Paznoxenne ¢pynkumii B psin Teitnopa u psig Makinopena. [lpu- 4,6
OJIMYKEHHBIE BBIUMCIICHUS C MCIOJIb30BAHUEM CTEIEHHBIX PSJIOB.
Psape1 Oypee.
OcCHOBHBIE ypaBHEHHS MaTeMaTH4ecKol (u3uku. BpiBOj ypaB- 20 8

HEHHS KOJIeOaHUW CTPYHBI. YpaBHEHHE PACHPOCTPAHEHHUs Teria
B crepxkHe. Pemenne meromom @Dypee. YpaBHenue Jlammnaca.
Pewmenne 3anaun {upuxie B kpyre MerogoMm Dypse.

OrnpezerieHne, CBOWCTBA, BBIYMCIICHHE, MPHIOKCHUE IOBEPX- 10 4,6
HOCTHBIX MHTErpayioB 1-ro u 2-ro poma. ®opmynsl Octporpai-
ckoro-I'aycca u Crokca. IloHsaTue u BbIUKCICHHE MOTOKA BEK-
TopHOTO ToJIsA. OnpesiesieHNe U BBIYUCICHUE TUBEPTEHITUH, IIUP-
KYJISIIIUU M POTOPA.

Psaner Teiinopa u Jlopana. Beraucienve BbraeToB (hyHKIHHA. 10 6

OKBHUBAJICHTHEIC, KOHCUYHBLIC M OSCKOHEUHBIC MHOXKECTBa. MoIl- 20 7
HOCTh MHOKecTBa. CUeTHBIE MHOKECTBA M MX CBOMCTBA. PaBHO-
CWIbHBIE (POPMYIIBI JIOTHKH MPEAUKaToB. [IpuBecHHBIC W HOP-
MaJibHbIC (DOPMBI B JIOTUKE HpeIUKaToB. VcunciaeHue npeauka-
toB. M3omopdusm rpados. [eiictBus Han rpadamu. Ymnopsmo-
YHBaHUE JIyT W BEPIIUH rpada.

Hroro 80

PacueTHo-rpaduyeckasi pa6oTa He peayCMOTpPEHA YUYCOHBIM IJITAHOM
KypcoBas padora He npeycMOoTpeHa yueOHbIM TIaHOM

Oopa3oBaTe/ibHbIE TEXHOJIOTHH
[Ipu peanmzanuu yd4eOHOTO MaTepuana Kypca HCIOJIb3YIOTCS pPa3IMYHBIC

oOpa3oBaTeabHbIE TEXHOJIOTHH, CIIOCOOCTBYIOIINE CO3/IaHUI0 aTMOC(epbl CBOOOI-
HOM U TBOPUYECKOM AUCKYCCHM KaK MEXY MpernojaBaTesieM U CTyJEeHTaMU, Tak U B
CTylneHuecKol rpynme. [lenbto mpu 3ToM SBISETCS BBIPAOOTKA y CTYJEHTOB HABBI-
KOB M KOMIIETEHIIMH, MTO3BOJISIFOIIUX CAMOCTOSITENIbHO BECTU UCCIIEIOBATEIIbCKYIO U
Hay4YHO-TIEIarOrHIECKYI0 padoTy.

AYJIUTOpPHBIEC 3aHATHUS TTPOBOSATCS B BUJIC JEKIMN ¢ ucnojb3oBanueM [1K u
KOMITBIOTEPHOT'O0 MPOEKTOPA, MPAKTUYECKUX 3aHATHH, ¢ ucnoiab3oBanueM [1K npu
npoBesieHnu pacueToB. CamocTosTeNbHasE paboTa CTYAECHTOB MIPOBOJAUTCS MO PY-
KOBOJICTBOM IpEIOjiaBaTeliei, ¢ OKa3aHUEM KOHCYJIbTAIlMi U TIOMOIIU TIPHU MOJTr0-
TOBKE K KOHTPOJIbHBIM pad0TaM, BHITIOJIHEHUH JOMAITHUX 3aJJaHUM.



DoH] OLICHOYHBIX CPEIACTB

@DOoH/J OIIECHOYHBIX CPEICTB MO AUCHUIUIMHE 00ECIEUYNBAET MPOBEPKY OCBOE-
HUS TUIAHUPYEMBIX PE3yJIbTaTOB 00y4YeHHUs (KOMIETEHUUH U UX MHIUKATOPOB) IO-
CPEICTBOM MEPOMNPHUATUI TEKYIIETO, pyOexKHOT0 U MPOMEKYTOUYHOTO KOHTPOJIS 110
JVCLUTLIAHE.

CBsi3b MeXay (pOopMUPYEMBIMU KOMIIETCHIMSIMU U (POpMaMU KOHTPOJIS UX

OCBOCHHUS MPEJICTAaBJICHA B CICAYIOIICH TabIuIIe:

Hanmenosa-
Kon v HanMeHoBaHMe UHIUKA-
Ne | HaumeHnoBaHue KOHTPOJIUPYEMBIX HUE
TOpa AOCTUKEHUSI KOMIIETEH-
/11 pazzienoB (TeMbl) i OIIEHOYHOTO
CpelCTBa
Bxo/1HOM KOHTPOJIb
1 Bxomoi Bomnpocsr
KOHTPOJIb
ATTecTanus pa3aesoB, TEKYIHil KOHTPOIIb YCIIEBAEMOCTH
Paszpnen 1
. Kontponbnas
TeMsr:
1. Juneiinas anreGpa. 3-VK-1 V-VK-1 B-YK-1 padora 1
2. Bexropnas anreopa. 3-OIIK-1 V-OIIK-1 B-OIIK-1 Homausee
3.AHanuTUYECKasi TeOMETPUsI. sananme 1,
Konnoxsuym 1
4. KommuiekcHbIe ynca.
2 Paznen 2
Tema 5. BBenenue B mMaremaruye- KonTposnbnas
CKUH aHaIu3. 3-VK-1 V-VK-1 B-YK-1 pabota 2
Tema 6. Huddepenuuansuoe uc- | 3-OIIK-1 V-OIIK-1 B-OIIK-1 | KontponbHas
yuciaeHne (YHKIUU OJHOW Tepe- pabota 3
MEHHOM.
[IpomexyTouHas aTTecTalus
Ok3ameH 1 3-VK-1 V-VK-1 B-YK-1 Bonpocs! k
3-OIIK-1 V-OIIK-1 B-OIIK-1 | sk3amenHy
3 Paznen 3. 3-YK-1 ¥-VK-1 B-YK-1 KonTtponsHast
Tema7. ®dynkuum wmHorux mnepe- | 3-OIIK-1 V-OIIK-1 B-OIIK-1 | pabora 4
MEHHBIX. KoHntponbnas
Tema 8. Heompenenennslii u omnpe- pabota 5
JICTICHHBIA HHTETPAJIBI. Konnoksuym 2
4 Paznen 4. 3-YK-1 V-YK-1 B-YK-1 Homamraee
Tema 9. KpatHbie uHTErpansl. 3-OI1K-1 Y-OIIK-1 B-OIIK-1 | 3amanue 2
TemalO. Huddepennnanbupie KonTposbnas
yYpaBHEHUSL. pabota 6
IIpoMexxyTouHas arrectanus
DKk3aMeH 2 3-YK-1 V-YK-1 B-YK-1 Bompocs! k
3-OI1K-1 V-OIIK-1 B-OIIK-1 | sk3ameHy
5 Paznen 5. 3-VK-1 V-VYK-1 B-VK-1 Konnoksuym3,
Temall. Psaner. 3-OIIK-1 V-OIIK-1 B-OIIK-1 | KonTponbHas
Temal2. VYpaBHeHus martemaruye- pabota 7,
CKOH (pU3UKH. Jomaiinee
Tema 13. KpuBonuHeliHble U TO- 3aganue 3
BEPXHOCTHBIE HMHTErpainl. Teopus
TOJIS.




6 Paznen 6. 3-VK-1 V-VYK-1 B-YK-1 Tecr 1

Tema 14. Teopus ¢ynkumm kom- | 3-OIIK-1 V-OIIK-1 B-OIIK-1 | KoHTponbHas

IJIEKCHOTO TTEPEMEHHOTO. paborta 8

Tema 15. JluckperHas MmaTeMaTHKa.
[IpomexyTouHas aTTecTanus

Ok3ameH 3 3-VK-1 V-VK-1 B-YK-1 Bonpocs! k

3-OIIK-1 V-OIIK-1 B-OIIK-1 | sx3ameny

BxoHOl KOHTPOJIb TPeAHA3HAYUEH ISl BBISIBJICHUS TPOOEIOB B 3HAHUSIX CTY-
JIEHTOB U TOTOBHOCTH UX K MOJTYYEHHUIO HOBBIX 3HAHUM.
Texymuii KOHTPOJIb — 3TO HEMPEPHIBHO OCYIIECTBISIEMbII MOHUTOPUHT YPOBHS

YCBOGHHUS 3HaHWM M (OPMHUPOBAHUS YMEHUM M HABBIKOB B T€UCHHE cemecTpa. Te-
KYIIIMI KOHTPOJIb 3HAHWW, YMEHUN U HAaBBIKOB CTYJEHTOB OCYIIECTBIISICTCS B XOJI€
y4eOHBIX (ayJAUTOPHBIX) 3aHITHH, TPOBOJUMBIX IO pacnucanuio. dopmMamMu TEKy-
IIETO KOHTPOJIS SIBJISIFOTCS BBITIOJIHEHWE KOHTPOJBHBIX PabOT M JOMAIIHUX 3a7a-
HUM.

B kadecTBe OLIEHOYHOTO CpPECTBA ATTECTALUM Pa3/eiia UCIOJIb3YIOTCSA KOJI-
JIOKBUYM, HTOTOBasi KOHTPOJIbHAs paboTa.

JI7d IpOMEXYyTOYHOM aTTeCTallMu MPEAYyCMOTPEHBI SK3aMEHAIIMOHHBIE BO-
MPOCHI ¥ IPAKTUYECCKUE 3aIaHUS.

ITo nutoram oOy4deHUs BBICTABISAETCS SK3aMEH.

1 cemecTp
IIpuMepHBbIe BONPOCHI BXOAHOT0 KOHTPOJISI

[ToHsTHS MEeUaHBI, OMCCEKTPUCHI BBICOTHI TPEYTOJIbHUKA.

CBoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA.

3. CooTHOIIEHHS MEXAY CTOPOHAMH U YTJIAMU MPSIMOYTOIBHOTO TPEYTOJIb-
HUKA.

4. BblunciieHue MIoIaay TpeyrojbHUKA.

KBaapar, npsiMOyTrofibHUK, IMapajuieorpamm, poM0, Tpamnenus. Ux cBoi-

cTBa, (OPMYJIBI TIJIOIAIEH.

OxpyxHOCTb U KpyT. Paguyc, xopaa, imamerp, KacareiabHas, CeKyuias.

JInvHa OKpY>KHOCTH, JJINHA YT OKPY’KHOCTH.

[Inomans kpyra u miomaab CEKTopa.

Ky0, mapannenenunen, npusma, nupamua. @opMyibl Iiom@aaen ux mno-

BEPXHOCTEN U 0OBEMOB.

10. ®ynK1MSA, ee 0061acTh ONpeAeIeHHs H 00JacTh 3HAYCHHUS.

11. OcHOBHBIE 37I€EMEHTapHbIE (PYHKIMH, UX CBOMCTBA U TpaduKu.

12. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.

13. ®opmyiibl NpUBEACHHUS, CIIOKEHHUS, IBOMHOTO U TTOJIOBUHHOTO apryMEH-
Ta TPUTOHOMETPUYECKUX (DYHKIIUH.

14. PerieHne TPUTOHOMETPUYECKHUX YpaBHEHUH BHIa Y=SINX, y=COSX, y=tgx.

15.@opMyIbl COKPAILIEHHOTO YMHOKEHHUS.

16. PasznoskeHue KBaIpaTHOTO TPEXUJieHa HA JIMHEHHBIC MHOKHUTEIIH.

IIpuMepHbBI BApUAHT KOHTPOJIbLHOI padoTsl 1 (KP1)

Jlana cuctema JIMHEWHBIX areOpandecKux ypaBHEHUN
xX1-2x+x3=1,

A

o

© N



2x1+3x2-x3=8,
X1 —Xp + 2x3=-1.

Haiitn pemenue cuctembl MetogoM Kpamepa, MaTpu4HbBIM METOAOM, METOAOM
l"aycca.
IIpumepHbIid BapuaHnT gomamuero 3axanus 1 (J31)

I[To koopauHaTam BepuH rmupamMuabl A;(2;-3;1), Ax(-1;-4;2),

Az(4;-1;2), A4(3;-4;2) naiitu: 1) maunbl pedep AjA, U AjAz; 2) yroir Mmexay peo-
pamu AjA; u AjAsz; 3) mmomanb rpanu AjA;Asz;4) o0beM TTUpaMuibl; 5) ypaBHe-
Hus psAMbIX AjA; 1 AjAg; 6) ypaBHeHUs TuiockocTed AjA,Az 1 AjA Ay 7) yron
MEXY IUIOCKOCTAMU A1A2A3 1 A1ALA,.

IIpuMepHBIH BAPHAHT KOHTPOJILHOM padoTsl 2 (KP2)
Beluncnuth npenensl, He MoJb3ysCch IpaBuiioM Jlonurans.

. x° -9 o oAX+4 -2, ~2arcsin x|
a) lim - 6) im ——, B) im ——
x=>3 x° — 3x x— 0 X Xx—0 3x

x®P+2x? +3x+4 . x+3Y
r) lim ; - ; ) lim ( W .
xo@ 4x° 43X +2x +1 =ex+5)
Bonpocs! kosutokBuymal (Kul)

. Matpuupl. OCHOBHBIE MOHATHUS
JlelicTBHS HAJl MaTPULIAMU.
IloHATHE OlpenenuTens, BEIYUCIICHUE.
CaoiicTBa ornpeaeauTenei.
Omnpenenenre U BEIYUCICHUE 00pAaTHON MAaTPHUIIBI.
CucrteMbl TMHEHHBIX YPABHEHUN, OCHOBHBIE TTOHSTHUS.
Pemenue cucteM JTMHENHBIX YPABHEHUN MATPUYHBIM CIIOCOOOM.
. Pemenue cucrem IMHEMHBIX ypaBHeHHN MeToaoM Kpamepa.
BekTopsl. OcHOBHBIE MOHATHS. JIMHEHBIE OnIepaliy HAJl BEKTOPaAMHM.
10. IIpoexrus BekTopa Ha ock. KoopanHATHI BEKTOpA.
11. PaznoxxeHue BeKTopa 1o 6asucy.
12. JInuna BexTopa. Hampasnsromire KOCUHYCHI.
13. Omnpenenenue CKaIIPHOTO MPOU3BEACHNUS BEKTOPOB. YTOI MEXKIY BEKTOPaMH.
14.YcnoBue neprneHIuKyIspHOCTH BEKTOpOB. OnpeneneHue U yclioBUe KOJIIMHE-

apHOCTU BEKTOPOB.
15. BeipakeHHE CKaJISIPHOTO TPOU3BEAECHUS Yepe3 KOOPAUHATHI BEKTOPOB.
16. BexTopHoe npousBenenne. OCHOBHBIE MOHSTHSI.
17. BeluncneHue miomaau napauiesorpaMma, HOCTpPOCHHOTO Ha BEKTOpax.
18. BripakeHHne BEKTOPHOTO IPOU3BENICHUS Yepe3 KOOPIMHATHI BEKTOPOB.
19. Onpenenenne cMEIaHHOTO MPOU3BEICHHS BEKTOPOB.
20.BripaxkeHue cMENIaHHOTO MPOU3BEICHUS Y€pPE3 KOOPIMHATHI BEKTOPOB.
21. [lpunoxeHue cCMENIaHHOTO MPOU3BEACHHUSL.
22. llonsipHast cuctema koopauHat. Gopmysbl CBA3M MEXAY MPSIMOYTOIbHBIMU U

MOJIIPHBIMU KOOPJMHATAMU TOYKH.

oCcoNOOR~ODE



23. YpaBHeHHE NPSIMOU ¢ YIIIOBBIM KO DHUITUEHTOM.
24.YpaBHeHUE MPSIMOM, MPOXOISIICH Yepe3 IBE JaHHbIC TOUKH.
25. YpaBHEHHUE MPSIMOU «B OTPE3KAX).
26. O01iee ypaBHEHHUE TIPSIMOM.
27. Yron Mexay NpsSIMbIMU Ha TUIOCKOCTU. Y CJIOBHS MapajijIeIbHOCTU U MEPIEH-
JUKYJISIPHOCTH.
28. PaccTosiHUE OT JaHHOW TOYKHU A0 JAHHOM MPSMOIA.
29. Ob1ee ypaBHEHHE MJIOCKOCTH.
30.YpaBHEeHHE MIIOCKOCTH, IPOXOIAIICH Yepe3 TPU TOUKH.
31. YpaBHEHUE TUIOCKOCTH «B OTPE3KAX».
32. Yron Mexay ABYMs IJIOCKOCTSIMHU. Y CJIOBHSI MapayljIeIbHOCTH U TIEPIICHIUKY-
JISIPHOCTH IIJIOCKOCTEH.
33. Paccrosinue oT TOYKH J0 MIOCKOCTH.
34. KanoHnueckue ypaBHEHUS MPSIMON B MPOCTPAHCTBE.
35. YpaBHeHus NpsIMOI B IPOCTPAHCTBE, MPOXOIAIIEH Yepe3 JIBE TOUKH.
36. [TapameTpudeckue ypaBHEHHsI IPSIMOU B MPOCTPAHCTBE.
37. Yroa Mexy IpsIMBIMHU B IPOCTPAHCTBE. Y CIIOBHS MapajuIeIbHOCTH U MEPICH-
JUKYJISIPHOCTH.
38. Dmunc. 'unepbona. [Tapabona. KanHoHnyeckue ypaBHEHUS.
39.KommekcHsbie uncna. OcHOBHbIE MTOHATHS. DOPMBI 3aIHCH.
40. Jle¥icTBHS HaJ KOMIUICKCHBIMHU YHCIIAMH.
IIpuMepHbIH BAPHAHT KOHTPOJILHOM padoTsl 3 (KP3)
Haittu npon3BOIHBIE IEPBOTO MOPSIKA:

3
I PR O R R

3
X +1 y=1t +1t

X+ 3

4 x
e

5) Haittu y" nnst yHKIMH y =

X

e
6) Beruncnuts npegen lim - —-, ucnoss3yst mpaBuito Jlonurais.

X— too ¥

[IpomexxyTouHast aTTecTanys MO JUCHUIIINHE B COOTBETCTBUH C YUCOHBIM
IJJAHOM HampaBJICHUS MPOBOJIUTCS B (popMe dK3aMeHa. DK3aMEH MO JUCITUIIINHE
NpeACTaBiIsIeT  COOOM  WTOTOBOE€  MCIBITaHWE 10  IpodheCCHOHATBHO-
OPUEHTHUPOBAHHBIM MPOOJIEMaM, YCTaHABIMBAIOIIEE COOTBETCTBHE IOATOTOBIICH-
HOCTH CTYJEHTOB TpeOOBaHHUSM 00pa30BaTEIBLHOIO CTaHAapTa. DK3aMEeH MPOBO-
JIATCS C TIETBIO IPOBEPKH YPOBHSI U KauecTBa C(hOPMUPOBAHHOCTH KOMITCTCHIINI B
paMKax COOTBETCTBYIOIIETO 3Taria M IMO3BOJISCT BBISBUTH W OICHUTH TEOpPETHYE-
CKYIO M TIPAKTUYECKYIO TIOJITOTOBKY CTYJICHTa JJisi penieHus: mpodhecCuoHaIbHBIX
3aay.

DK3aMeH TPOBOAUTCS B MMCBbMEHHON (hOpME 10 MHIUBHyaIbHOMY 3K3aMEHa-

[IMOHHOMY OUJIETY.
Kaxaplii sx3amMeHallMOHHBINA OUJIET UMEET TUIIOBYIO CTPYKTYPY:
1. TeopeTuueckuii BOPOC MO U3yYEHHOMY KYypCY.
2. [IpakTuueckoe 3a1anHue.



]IpHMepTMHDBOFO3K3aMeHaHHOHHOFO6HﬂeTaIH)HHCHHHHHHe

1. Jlorapudmudeckoe nuddepeHiiupoBanue.
2. Teopema Komu (00 oTHOILIEHHH NpuUpanieHu nByx (QyHKuwmii). Teopema
Jlarpanka (0 KOHEYHBIX TPUPAIICHUSX ).

4
3. Beraucnuts npenen GyHkmu im —[In (2 + x) - I 2]
Xx—>0 X

4. Haiity mpon3BoaHyto QyHKuHN ¥ = 5™ *arctg2x;
Bomnpocsl k 3k3ameny 1 (1 cemecTp)

Omnpenenenue npeaena GyHKIIAM.
OpHocTOpOHHME TIpEEbl (YHKITUH.
CaoiicTBa npeenos.
beckoHeuHo Masbie 1 G€CKOHEYHO OoJibliine (DYHKIIMU U UX CBOMCTBA.
DOKBUBaJICHTHBIE OeCKOHEUHO Masble (yHKIUU. CBOMCTBO SKBUBAJICHTHBIX
OCCKOHEUHO MaJIbIX (PYHKITUM.
6. IlepBblil 1 BTOpOI 3aMedaTeNIbHbIC TTPEIEIBI.
7. HenpepbIBHOCTh GYHKIIMK B TOUKE U O0IACTH.
8. Toukwu pa3psiBa PyHKINU, UX KIACCUPUKALIUS.
9. Ilpou3BoaHasi, €€ TEOMETPUUCCKUN U MEXaHUYECKHI CMBICIL.
10. [IpousBoHas CIOKHON (QYHKITHH.
11. TIpousBoHas 0OpaTHON (HYHKUIHUU.
12. [IpousBoaHas GyHKIIUHU 33JaHHON HESIBHO.
13. [IpousBoaHas GyHKIIUHU 33JAHHON MapaMeTPUUIECKH.
14. JIorapudmuueckoe qudpepeHmpoBaHue.
15. Juddepenmnuan GyHkium.
16. Tlpunoxxenue nuddepenimana B MpruOIMKEHHBIX BHIYUCICHUSX.
17. TIpou3BoJHBIE BBICIINX MOPSIKOB.
18. TlpaBuiio Jlonurans.
19. Ilpu3Hak MOHOTOHHOCTH (DYHKITHH.
20. Touku sxcTpemyMa. Heobxoanmoe yciioBUe TOUKH IKCTpEMyMa.
21. JloctaTouHbIe YCIOBHUS TOUYKH IKCTPEMyMa.
22. HaumOompIliee 1 HAMMEHbIIIee 3HAYCHUS (YHKIIUN Ha OTPE3KE.
23. BrimykiocTs U BOTHYTOCTH rpaduka GyHKIIMU, TOUKH mepernoa.
24. Heob6xoauMoe 1 JOCTaTOYHOE YCIIOBUS TOYKH TIepernoa.
25. AcumntoThl Tpaduka QyHKINH.
26. O6m1as cxema nuccieaoBaHus GyHKIIUA U TTOCTpOoeHUe Tpaduka.
2 cemecTp

IIpuMepHBI BAPHAHT KOHTPOJIbLHOI padoTsl 4 (KP4)

1. Haiitu  dvacTHple  TPOW3BOAHBIC  TMEPBOTO  MOpsSAKa  (DYHKIHH

Ok wh e

z = sin( 4x3+4y2)
2. Haiitu nonusiii quddepernman GyHKIUN z =4y + X"y .
3. HaiitTm 49acTHyr0O TIPOM3BOJHYIO BTOPOTO TMOpSAKA 2 oy byHKIIUA

z:x3—4x2y+5y{

Lz 1
4. HailtTu — QyHKIUU z = xy , TOE y=—.
dx X



5. UccnenoBaTh QYHKIHMIO z=6y -3y~ —2x° —8x— 6 Ha IKCTPEMYM.

IIpumepHbIii BApUAHT KOHTPOJIbHOM padoTthl S (KPS)
Haiitn HeonpeneneHusle I/IHTeraJIBII

‘;3—z<+%)h

1) d: 2)J' X 3]’(2x+8)cos7xdx.); 4) Jﬂdx
-x-12
BBILII/ICHI/ITB OHpeI[eJIeHHLII/I HHTCI'paJI:
5) j Jx
o 1+ 2\/_

6) BBI‘{I/ICJII/ITB IUIOMIAb (PUTYPBI, OTPAaHUICHHOMN JIMHUSMU:
y=2xH y=3-x".
Bonpocs! k ko/1okBuymy 2 (Ki2)
[TonsiTne GyHKIMUU HECKOJIBKHUX MEPEMEHHBIX.
[Ipenen GpyHkuMM 2-X MEPEMEHHBIX B TOUKE.
HenpepsIBHOCTH QyHKIIMH JIBYX IIEPEMEHHBIX.
YacTHble MPOU3BOIHBIE NIEPBOTO MOPsIIKA (PYHKINU 2-X IEPEMEHHBIX.
YacTHble MPOU3BOIHBIE BHICIINX OPSAIKOB.
[Tonubiit auddepenuman.
DKcTpeMyM (PyHKIINU ABYX MEPEMEHHBIX.
HeoOxoaumbie U 1OCTATOYHBIE YCIOBHS SKCTPEMYyMaA.
. HauOounbliee 1 HauMeHblee 3Ha4YeHre (DYHKIMK B 3aMKHYTOM 00JIaCcTH.
10 HuddepentiupoBanne CIOKHBIX PYHKIIMI MHOTUX MEPEMEHHBIX.
11. IuddepenumpoBanre GyHKIUNA MHOTUX IEPEMEHHBIX, 3aJaHHBIX HESBHO.
12.Heonpenenenusiit unrerpai. [lonstue neppooOpa3HOiA.
13.Metox 3amMeHbl IEPEMEHHON B HEOTIPEACIIEHHOM UHTErpase.
14 . MeTo1 UHTETPUPOBAHUS IO YACTSM.
15.0mnpenenenre MpoCTEUITUX pallMOHATBHBIX APOOCH.
16.MuaTerpupoBanue MpOCTEHUIITUX PAITMOHAIBHBIX TPOOEH.
17.Pa3noxeHue paiMoHaIbLHOM IPOOH HA IPOCTEHIITHE.
18.0Omnpenenenue onpeneIeHHOro HHTErpaia, FTeOMETPUIECKUM CMBICI.
19.Dopmyrna UHTErPUPOBAHUS IO YACTSIM JIJISl ONIPEICTICHHOTO HHTETpaia
20.TTpunosxeHus onpeaesIeHHOTO HHTErpaa.
IIpuMepHbINA BapuaHT AoManiHero 3axanus 2 (132)
1. I3MeHUTh MOPSIIOK UHTETPUPOBAHUS B HHTETpAJIE:

oCcoNOOR~ODE

2 4

= J‘dxj‘f(x,y)dy

-2 x?

2
2. Berauenuts [ (x +2y)ixdy , rae obnacte D orpanmyeHa mmHMSIMA y=X", y=0,

D
x+y-2=0.
3. BBIUMCINTE MIOWAAb (PUTYpBI, OTPAHUYEHHOM KPUBBIMU V- = 2X, V = X.

IIpuMepHBIi BapUaHT KOHTPOJIbHOK padoTsl 6 (KP6)
1. Haiitu oGmee pemenue auddepeHmaibsHOoro YpaBHEHUSI IEPBOTO MOPSIIKA.

a) (x+1)°dy-(y-2)2dx=0, 6) (x* - y?)-dx + 2xydy = 0., B) y’'+ 2xy = 2x.



2. Haiftu o6miee u yactHOe pernieHue TuddepeHInaibHOT0 YpaBHEHUs, YAOBIIE-
TBOPSIOIIETO JAHHBIM HAYaJIbHBIM YCIIOBUSIM.

y'+vy'—2y=cosx —3sinx, y(0)=1,y'(0) =2,

Bomnpocsl k 3k3ameny 2 (2 cemecTp)

1. JIBoliHOW MHTETpaj, FreOMETPUUECKUN CMBICI, OCHOBHBIE CBOMCTBA.
2. Brpluucnenue ABOMHOIO MHTETpalIa B IEKAPTOBBIX KOOP/IUHATAX.
3. Brruncnenue ABOMHOIO UHTETpalia B MOJSIPHBIX KOOPAUHATAX.
4. TlpunoxeHue IBOMHOIO MHTErpaa.
Juddepenunanbabie ypaBHEHUS IEPBOTro nopsiaka. O01ue moHsITusl.
VYpaBHEHUs ¢ pa3feIeHHBIMU U PA3AEISIIONIMMUCS IEPEMEHHBIMH.
OnHopoansie AudQepeHmanbHbe YpaBHEHHUS IEPBOTO MOPSIKA.

8. Jluneitnsie muddepeHImanbHbie ypaBHEHUS IEpBOro nopsiaka. Pemenue
MeTOI0M bepHyIu.

9. Vpasaenue bepaymm.

10. Iuddepennmanbabie ypaBHEHUS BBICIIMX MOPSAKOB, TOMYCKAIOUIUE M0-
HWDKEHUE TIOpsJIKA.

11. Jluneitnble onHOpOAHBIE AU(QEpeHInaIbHbIE YPAaBHEHUSI BTOPOIO IO-
pAAKa C OCTOSIHHBIMU KO3 PUIIEeHTaMU.

12. Jluneiitnble HeoAHOpPOAHBIE IU(pdepeHaTbHbIE yYpAaBHEHUS BTOPOIO
NOpsJKa C MOCTOSIHHBIMU K03 puientamu. CTpyKTypa pereHusl.

13. UnrerpupoBanue JIHY BTOporo mopsiaka ¢ mocTOSHHBIMU KO3 PHUIIu-
€HTaMU U MPaBOM YaCThIO CIIEUATBLHOTO BUA.

3 cemectp
IIpuMepHBbI BaApHAHT KOHTPOJIbHOU padoTsl 7 (KP7)

HccnenoBarh Ha CXOAUMOCTD PSAABI C TOJIOKUTEIbHBIMU YJICHAMH.

n+1 !
%) 2{8 —1}' ) nzl(n

1 1 1
+

1
r =+
)z,/ H)2+5+8+ 3n-1
IIpuMepHbIi BapuaHT AomamHero 3aganus 3 (I3 3)
1. Merogom Jlamambepa HaiiTu ypaBHEeHHE u=u(X,t) GOopMBI OJHOPOAHON OECKO-

o o a°u 8% x
HCYHOU CTPYHBI, OIPCACIISICEMOU BOJIHOBBIM YPABHCHUCM = T CcCJIn B
ot ox

HayaJlbHBIA MOMEHT t, = 0 (hOpMa CTPYHBI U CKOPOCTh TOUYKH CTPYHBI C a0CIIUCCOM X

~No o

+ ..

ou
OIIPCACIISIIOTCA (byHKuHHMH u|t ,=e()H — =y (X).
o ot|, _,
p(x)=x", w (x) = 0.
2 2

u , 0
2. Pemutsp METOAOM d)ypbe BOJIHOBOC YpaBHCHHUC —2 —a’— KOHe6aHI/II/I CTPYHBI
oX ot’

muHo# |, 3akperienHol Ha KoHIax x=0 u x=I.
[ (2h/1)x, 0<x<1/2,

p(x) =4 v (x) =0,
L@n/n-x), 1/2<x<I.

IIpumepubiii Bapuant tecta 1 (T1)



1. CDOpMyJIa BO3BCIACHUA KOMIIJICKCHOI'O YHCJIa B CTCIICHb ne N HMMCECT BU/I:
a) z" =r" (cos np+isin ng), 0) z" =r" (cos p+isin p),
B) z" =r(cos ng+isin ngp), r) z" =r" (cos 2ng+isin 2np).

2. ®Oywkimsa f(z)=z° -2z +i BTOYKE z, = -2 + 3i MMEET 3HAUCHHE:

a) z=8-27i, ©0) z=8+26i, B)z=8-26i, TI)z=8+26i.

3.  Haiiti AefCTBUTENBHYIO U MHUMYIO YaCTH QYHKIMHU f (z) =2 ° — 52
a)U=x"+y>-5x, V=2xy-5y, O)U=x’-y?-5x, V=2xy-5y,
B)U=x>-y’-5x, V=-2xy-5y, NuU=x’-y>-5x, V=xy-5y,

4. Haiitu 1eMCTBUTETBHYIO U MHUMYIO YacTU QYHKIUHN f (z)=sin 2z .

a) U=-sin 2xch 2y, V=cos2xsh2y, 0) U=sin 2xch2y,

V =cos 2xsh 2y,

B)U =cos 2xch2y, V=sin2xsh2y, r) U =sin xchy , V =cos xshy .

5. Bemonustorcs nmu yeiaoBus Komu-Pumana aas Qyskuuu f (z) = 2z° +1 .

a) na, 0) HeT.

6. g GyHKuuM f(z) =iz’ — 3z +1 HAWTH NPOU3BOIHYIO, €CIIM OHA CYIIE-
CTBYET.

a) f'(z)=3+i2z, 0) HE CyIIECTBYET, B) f'(z)=-3+1iz, r)
f'(z)=-3+i2z.

7. BeraumcnuTh MHTErpan |[(iz’ +3)dz , rae | — oTpesok mpaMoi OT TOUKH
|

z, =1 710 TOYKHU 2, =i .

7 7
a) -3+3i, 06) -3+—i, B) -3-3i, r) -3-—i.
2 2

IIpuMepHbId BApHAHT KOHTPOJIbHOK padoTsl 8 (KPS8)
1. lans! qBa MuoxkecTBa: A ={2,5,7,9}, B={3,5, 8, 9, 12}. Haiitu: 1) 0o0beau-
HeHHe MHOXecTB A 1 B; 2) nepeceuenne mHoxkecTB A u B; 3)pazHocts A\B.
2. CocTaBHTh TAONUILy UCTUHHOCTU (GOpMyINBL.  xVy — (z <= ZA\y).

3. [lana matpuma

0 2 0 0
001 0
1 0 0 1
31 0 0

[TocTpoiiTe oprpad, Ajis KOTOpOro AaHHAs MaTPULIA SBIIAETCS MAaTPULEH CMEXHO-
ctu. Haiinure MaTpuily MHIIMIEHTHOCTH oprpada.

Bomnpoce! k kotokBuymy 3 (Ka3)
1. Yucnossie psbl. OCHOBHBIC ITOHATHS U OIPEICIICHHUS.
2. CBOICTBa YUCJIOBBIX PSIOB.
3. HeobxoauMmpblii pU3HAK CXOMMOCTH YHCIIOBOTO Psjia.



Ps reomeTprueckom mporpeccuu.

O060011IeHHBIN TAPMOHUYECKUH PSIJI.

[Ipu3Haku cpaBHEHUSI.

[Tpuznak Jlamambepa.

Papukansubiii npusHak Koy,

. Murerpanbubiit npusnak Komu.

10 3nakouepenyronecs psabl. [lpusnak Jleionuna.

11.3nakonepemenHble psabl. OOIuil TOCTATOYHBIN MPU3HAK CXOAUMOCTH
3HAKONEPEMEHOTI0 psija.

12. ®yHKITMOHATBHBIC PSIBI.

13.0Omnpenenenue creneHHOTo psiga. Teopema (AGens).

14.laTepBan u paguyc CXO0IUMOCTH.

15.Pane1 Teitnnopa n Makiiopena.

16. TpuronomeTtpuueckuii psg Oypbe.

17.Teopema [qupuxie.

18.Psanb1 dypbe a1t Y4ETHBIX M HEUETHBIX (PYHKITUH.

19.Pa3znoxenue B psag Oypbe GpyHKIMN TPOU3BOIBHOIO EPUOAA.

20. JuddepennmanbHbie YpaBHEHUS C YACTHBIMU MPOU3BOIHBIMU. OCHOBHbBIE
MOHSTHUS.

21 Knaccudukanus auddepeHnnaibHbIX YPaBHEHH B YaCTHBIX MTPOU3BO/I-
HBIX 2-TO MOPSJIKA.

22.0OcHOBHBIC ypaBHEHUS U 33]a4l MAaTEeMaTUYECKON (PU3UKH.

23.Pemenne 3amaun Kojaebanus CTpyHbsI MeTogoM JlamamOepa.

24 Pemenune 3a1aunl KoJeOaHUs CTPYHBI, 3aKPEIJICHHON Ha KOHIIAX, METOJIOM

Dypse.

woo~N O~

Bonpocs k 3x3ameny 3 (3 cemecTp)

KpuBoIMHENHBIN HHTETPAJ IEPBOTO POJIA, €TI0 BHIUYUCIICHUE.

KpuBOJIMHENHBIN HHTETPAI BTOPOT'O POJA, €0 BEIYUCIICHHUE.

®opmyna Octporpaackoro-I'puna.

[ToBEpXHOCTHBIN HHTETPAJ IEPBOTO POJIA, €TI0 BBIUYHUCICHUE.

[ToBEpXHOCTHBIN UHTErPAJ BTOPOTO POAA, €0 BEIYUCIICHHUE.

Briuncnenne moBepXHOCTHOIO UHTETpaja BTOPOro poja.

Onpenenenue GyHKIUHU KOMIUIEKCHOW MEPEMEHHOM, €€ Mpee, Herpe-

PBIBHOCT.

8. DnemeHTapHbIe QYHKIIMYA KOMIUIEKCHON TTepeMeHHoM. OnpenencHue u
BBIYHCIICHUE MPOU3BOAHON (PYHKIIMM KOMIUIEKCHON MEepeMEeHHOM. Y cilo-
Bus Komm-Pumana.

9. HnTterpupoBanue QyHKIMH KOMIIEKCHOU nepeMeHHou. [lepBoobpasHas,
HeonpeAeneHHbIN naTerpai, Gopmyna Hetotona-Jleibuuna.

10.Bricka3biBanusi. OCHOBHBIE TIOHSTHSI.

11.JToruueckue onepanuu: OTPULAHUE, KOHBIOHKIUS, JU3bIOHKIUS, UMILIH-
Kalusi, JKBUBAJIICHTHOCTb.

12. Tlonsitne mHOKecTBa. CIOCOOBI 3a/1aHMsI MHOKECTB.

13.Onepanun Hag MHOKecTBaMH. JlmarpamMmel Ditiepa-Benna.

14.T'padbl. M3onupoBaHHBIE, CMEXHBIE BEPIIMHBI. VHIIMIEHTHOCTh BEpIITH-
HBI U pedpa.

NoOkodPE



15. Crenenb BepiiuHbl. YeTHbIE, HEUETHBIE BEPIIMHBI. MapiipyThl, e,
nuKIbl. CBA3HOCTH rpada.
16. OpuentupoBannbie rpadbl. CTeneHb BbIX0/1a, CTeneHb Bxoaa. M3omaupo-

BaHHas BepiinHa. Mctounuk. Ctok. [1yts. Mynbrurpad.

17.Cnioco6sl 3a1anus rpagos.
IIkaJjabl oeHKH 00pa30BaATEJIbHBIX J10CTHKEHUN

Kon Bun ouenou- Kpurepun bannsl MakcumanbHbIi
HOTO CpeZCTBa Oasi-
MUHUMAaJIbHBIN
6asn
KP1 KonrponbHas Beimonueno 60% u Gonee 1 Gamn 3a 5-3
KP4 pabora 1,4 1 3ana-
HUE
KP2,3,5- | KoHutposibHbie Bomonraeno 60% u 6oee 2 Oamna 10-6
8 paboTsi 2,3,5- 3a 1 3a-
8 aHue
A31-/133 JomaniHee Bemomaeno 60% u 6onee 2 bamna 10-6
3amanuel-3 3a 1l 3a-
TaHUE
Tl Tect 1 Bremomnueno 60% u 6omee 1 6ann 3a 10-6
10% 3a-
JaHuu
Kunl, KomnnmokBuym | rmy0okoe u mpouHoe ycBoenue | 14-15 15-9
Kn2 1 IIPOrPaMMHOTIO Marepuania,
Kn3 KommokBuym | mosHbie, IMOCJICIOBAaTEILHBIC,
2 IpPaMOTHBIE M JIOTUYECKU U3Ja-
KommokBuym | raemMble  OTBETHI,  CBOOOJHO
3 CIPABISIONINECS C TIOCTaBJICH-
HBIMH 33JladaMH, 3HAHUS MaTe-
puasa.
3HaHWe MporpaMMHoro marepu- | 11-13
ayia, TpaMOTHOE H3JIOKeHHe, 0e3
CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE€ Ha BOMPOC, MPABHIHLHOE
MIPUMEHEHUE TEOPETUUECKHIX
3HAHWM.
YCBOGHHE OCHOBHOI'O MaTepua- 9-10
Ja, TPH OTBETE JIOMYCKAFOTCS
HETOYHOCTH, TPU OTBETE HEIO-
CTaTOYHO TMpPaBWIBHBIE (OPMY-
JUPOBKH, HaApYyIICHUE TOCIEN0-
BaTEJIbHOCTH B U3JIOKEHUU TIPO-
TPaMMHOTO MaTepHala
-HEe3HaHHUE MPOTrPAMMHOTO MaTe- 0
puaia,
21 Ox3ameH | nIyookoe u TpodHoe ycBoeHuwe | 45-50 50-30
32 Ox3aMmeH 2 IIPOrpaMMHOTI0 Marepuana,
93 Dk3aMeH 3 IIOJTHEIE, MMOCJIeIOBAaTEILHEIC,
TPaMOTHBIC U JIOTHUECKH H3JIa-
raeMple  OTBETBI, CBOOOIHO

CIIpaBJIAIOMIUCCA C TIOCTaBJICH-
HBIMH 3aJa4aMH, 3HaHUA MaTe-




puana.

3HaHWE MPOTPAMMHOIO MaTepH- 35-44
ayia, TpaMOTHOE M3JIOKEHHe, 0e3
CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOIPOC, MPABUIHHOE

pPUMEHEHHE TEOPETUICCKUX
3HAHUM.
YCBOEHHE OCHOBHOTO MaTepHa- 30-34

Ja, TpPU OTBETE JIOMYCKAIOTCS
HETOYHOCTH, - TIPH OTBETE HEJNO0-
CTaTOYHO IPaBUWIbHBIE (OPMY-
JUPOBKH, HApyLIEHUE IOCIENO0-
BaTEJIBHOCTU B U3JI0KECHUH PO-
rpaMMHOT0 MaTepHaa.
HE3HAHHE TPOTPAMMHOIO Mare- 0
puana, Ipu OTBETE BO3HHUKAIOT
OIITMOKH.

HToroBas olleHKa MpeICTaBIsAET cO00N cyMMy OajijioB, 3apabOTaHHBIX CTY-
JICHTOM TIpU BBITIOJIHEHUH 33/IaHUI B paMKaX TEKYIIETro U MPOMEKYTOYHOTO
KOHTPOJISI UM BBICTaBIISICTCS B COOTBETCTBUU C [lojokeHHMEM O KpeauTHO-
MOJIYJIbHOW CUCTEME MO CIEAYIOLIEH IIKAJIE:

Cymma OamnoB | Onenka no 4-x 0anbHOM IIKae Onenka (ECTS)

90-100 5 (OTIMYHO) A
85-89 4 (xopor1o) B
75-84 C
70-74 D
65-69 3 (YIOBIIETBOPUTEIIHHO)

60-64 E

0-59 2 (Hey10BJIETBOPUTEIILHO) F

Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue
Y4eOHOM TUCHMIIIMHBI
OcHoBHas auTEeparypa

1. bexnemummer JI.B. Kypc ananutuueckoit reoMeTpuu U JIMHEWHON anre0-
pel:  YueOHuk.—18-eusn., ucap.—CII6.:M3narenscTBo«]Ianb»,2021.—448c. Pexum
noctyna: https://e.lanbook.com/book/152643

2. Kpsxsun B.J1. Jluneiinas anre6pa B 3amadax U yIpakKHEHUSAX: YdeOHOE
nocobue.-3-en3a.,ucnp.-CII6.:M3narenscTBo«tIanp»,2021.—-592c¢.
https://e.lanbook.com/book/168907

3. Knerenuk JI.B. COopHUK 3a/1a4 IO aHAIMTUYECKON reoMeTpun: YueOHoe
nocodbue. 17-e uzn., crep. / Ilog pen. H.B. Edumosa. — CII6.: MznarenbcTBO
«Jlanb», 2021. — 224 c¢. Pexxum noctyna https://e.lanbook.com/book/174993:

4. bepman I'.H. COopHUK 3amady 1O Kypcy MaTE€MaTUUE€CKOTO aHaln3a:
YyeOnoe nocobue. — CII0.: M3ngarenscTBoO «Jlanby», 2020. — 492 c. Pexum nocty-
na: https://e.lanbook.com/book/126705



https://e.lanbook.com/book/152643
https://e.lanbook.com/book/168907
https://e.lanbook.com/book/174993
https://e.lanbook.com/book/126705

JlonoiHMTE IbHAA JTUTEPATypa

5. Jlumun, K.M. Kypc nunelinoi anreOpsl 1 aHATUTHYECKOW T€OMETPHM:
yueonuk / K.W. JIusmui. - Cankt-IletepOypr: Jlans, 2021. - 508 c. Pexum nocry-
na: https://e.lanbook.com/book/163398

6. Ilucemennsi, JI. T. KoHCIEKT JeKIMM IO BBICIICH MaTEeMaTHKE: I1OJI-
ubit kypc / 1. T. [Tucemennsiid. - 14 uza. — M.: Aipuc-npecc, 2017. - 608 c.

7. llleenes FO.I1. [luckpeTHas matemaTuka, yd. nocoodue.-Cno.: 3n-Bo
«Jlanb», 4-¢ u3n., 2019, -592 c.https://e.lanbook.com/book/118616.

8. Kapuesckuit M.M. Jlekuuu 1o ypaBHeHUSIM MaTeMaTH4ecKon (hu3u-
Kd.:Yd. mocobue. 2-e uz., ucnp.-CI16.: U3smarensctBo «Jlanby, 2021, -164 c.
https://e.lanbook.com/book/168914

IIporpammHuoe o6ecnieuenue u UHTepHET-pecypcehl
[Iponecc peanuzanuu 006pa3oBaTEIBHON MPOTpaMMBI 0OecTIeueH HE0OX 0TMMBIM
KOMIUIEKTOM JIMIIEH3UOHHOTO TIporpamMmHoro obecneuenus «Word», «Power
Paint» Bepcuu Office 2010.

MarepuajbHO-TEXHHYECKOE O0ecneyeHue y41eOHOM U CIUIITIMHbI

VYyebnast mebenb, yuyeOHas J10CKa, KOMIUIEKT MYJbTUMEIUMHOTO 000py/I0-
BaHMUS

JUtst caMOCTOSITENIbHOM paboThl O0ydaroImuxcs umeeTcs: UnuTanbHbIA 3al C
BBIXOJIOM B ceTh MHTepHeT: YueOHast MeOesb, KOMIUIEKT MYJIbTUMEAUNHOTO 000-
pPYyZIOBaHUs, IEPCOHAIBHBIE KOMITbIOTEPEI, MDY

MeToanyecKkue peKOMeHAAIUM Il CTY/ICeHTOB

1. Yka3zanus 115 npoCIyIIMBaHUS JEKIAN

[lepen HayaioM 3aHATUN BHUMATEIbHO O3HAKOMUTHLCS C yUYE€OHBIM IJIAHOM
IIPOBEICHHUSI JIEKIIUI U CIIMCKOM PEKOMEHI0BAaHHOM JINTEPATYPHI.

Ilepen mocemeHneM OYEPEIHOM JEKIWH OCBEKHUTH B INAMATH OCHOBHBIE
KOHIENIMK MPOWJIEHHOro paHee Marepuaia. [loaroToButh npu HEOOXOAMMOCTH
BONPOCHI MpenojaBaTento. He Hano omacarbes, 4TO BOMPOCH MOTYT OBITH IMPO-
CTBIMH.

Ha nekiuu ocHOBHOE BHUMAaHHE CIEAyeT YACHATh He (hopMyaM U MaTeMa-
TUYECKUM BBIKJIAJKaM, a COJEPKAHUIO M3y4aeMbIX BOIIPOCOB, OINPEACICHUSIM U
IIOCTaHOBKaM 3a/au.

B npornecce u3yueHuss JEKIUOHHOIO Kypca HEOOXOIUMO IO BO3MOYKHOCTHU
YacTO BO3BPAILATHCS K OCHOBHBIM IMOHATUAM W METOJAM peuleHus 3aaad (371ech
BO3MOYEH BBIOOPOUYHBIN KOHTPOJIb 3HAHUN CTYJIEHTOB).

KenaTenbHO MCMOJIB30BAaTh KOHCHEKTHI JIEKIHMM, B KOTOPBIX HCIONb3YeTCs
INpUHATas MpenojaBaTesieM cucTeMa 0003HaYeHHI.

s Gonee mogpoOHOro M3ydeHHsl Kypca cielyeT paboTaTh ¢ peKOMEH[O-
BaHHBIMHU JIMTEPATYPHBIMA MCTOYHMKAMU W BHOBb IMOSIBISIOIIMMHUCSI HUCTOYHUKA-
MHU.

2. YKa3aHus U1 y4acTusl B IPAKTHYECKUX 3aHATUAX

[lepen mocenieHueM ceMUHapa YSACHUTb TEMY 3aHSATUS U CaMOCTOSITEIBHO
U3YYUTh CBSI3aHHBIE C HEW MOHATHUS U METOJIbI PEILIEHUS 3a/1ay.


https://e.lanbook.com/book/163398
http://lib.bittu.org.ru/CGI/irbis64r_91_opac/cgiirbis_64.exe?Z21ID=&I21DBN=BITTU&P21DBN=BITTU&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%20%D0%A2.
https://e.lanbook.com/book/118616
https://e.lanbook.com/book/168914

[lepen pelieHneM 3a7a4 aKkTUBHO Y4aCTBOBATh B OOCYXKJIEHUU C MPEToJaBa-
TEJIEM OCHOBHBIX MTOHATUM, CBI3AHHBIX C TEMOW 3aHATHS.

B mpouecce pemeHus 3a1a4 BECTU JUCKYCCHUIO C IPENOAABaTesieM O Ipa-
BWJIBHOCTH MPUMEHEHUSI METOJIOB X PELICHUS.

[Io BO3MOYKHOCTH CaMOCTOATENIBHO JOBOAUTH PEUICHUE MPEIIaracMbIX 3a-
Jla4y 10 OKOHYATEJIbHOTO UTOTA.

B KoHIEe 3aHATHS NpU HEOOXOAMMOCTU BBISICHUTBH Y IPENOJABATENsT HEsic-
HBIE BOIIPOCHI.

OCHOBHBIE pe3yJbTaThl BHITOJIHEHHS padOThl HEOOXOIUMO pacleyararhb.

3.YkazaHus 17151 BBIIOJIHEHUSI CAMOCTOSITENIbHOM pabOThI

[lonyunTs y mpenogasarelist 3aJaHHe U CIIMCOK PEKOMEHJIOBAHHOW JINTEpa-
Typsl. 3ydeHne TeopeTH4eCKuX BOIPOCOB CIEAYET IPOBOJNUTH IO BO3MOYKHOCTH
CaMOCTOATENBHO, HO IIPH 3aTPYAHEHUSAX 00pallaThes K IpernogaBaTesio.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJIETaHHON padoTe.

[Ipu BbIMOSHEHNUN (PPOHTANBHBIX 33JIaHUN M0 YCMOTPEHUIO MPEnoaBaTess
paboTa MOKeT ObITh OlleHEeHa 0€3 MMCbMEHHOI'O OTYeTa Ha OCHOBE OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI, IIPH YCIOBUU aKTUBHOMN CAMOCTOSTEIHLHOU padOThI.

[1oArOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeTtoanyeckue peKoMeHAaluu /I IIpenoaaBaresiei

1. Yka3zanus 11 npoBeAEHUs JIEKIUN

Ha nepBoii BBOAHOM JIEKIIUM cAenaTh 00U 0030p colep KaHus Kypca U OT-
METUTh HOBBIE METO/IbI U MOAXOAbI K PEIICHUIO 33]1a4, pACCMAaTPUBAEMBIX B KypCe,
JIOBECTH JI0 CTYJIEHTOB TpeOoBaHUs Kaeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipu NOArOTOBKE K JIEKIMOHHBIM 3aHATUSAM HEOOXOUMO MPOAYMATH IJIaH €ro
MPOBENICHUA, COJAECPKAHNUE BCTYNMHUTEIbHOW, OCHOBHOW M 3aKJIFOYUTEIBHOM YacTh
JIEKLIUH, O3HAKOMHUTBCA C HOBMHKAMHM Y4€OHON M METOJUYECKON JUTEPATYpHI,
nyOIMKaUsIMU MEPUOJUYECKON MeYaTH MO TeME JIEKIIMOHHOTO 3aHATHA. YTOY-
HUTH IUIaH MPOBEAEHUSI CEMHUHAPCKOIO 3aHATHUSA IO Teme JieKuu. llepen muznoxe-
HUEM TEKYIIEro JEKIMOHHOIO Marepualla HallOMHUTh 00 OCHOBHBIX MTOTax, J0-
CTUTHYTBIX Ha IpeapIayux Jekuusax. C 3Tod Lenpro 3a1aTh HECKOJIBKO BOIPOCOB
ayJUTOPUH U OCYIIECTBUTH BHIOOPOUYHBIA KOHTPOJIb 3HAHUSI CTYI€HTOB.

B xoze nekiroHHOro 3aHATUS MPEnojaBaTeNb J0KEH Ha3BaTh TEMY, yueO-
HBIE BOIIPOCHI, O3HAKOMUTH CTYAECHTOB C MEPEYHEM OCHOBHOM W JIOMIOJTHUTEIBHON
JUTEPATYphl IO TeMe 3aHsATHs. PackpbiBas cojep:kaHue y4eOHBIX BOIIPOCOB, aK-
LEHTUPOBaTh BHUMAHUE CTYJEHTOB Ha OCHOBHBIX KaTE€rOpHUsSX, SIBICHUSAX WU MPO-
1eccax, OCOOEHHOCTAX HX MpOTEeKaHWs. PacKpblBaTh CYIIHOCTh M COJIEpIKaHHUE
Pa3UYHBIX TOYEK 3PEHUS M HAYYHBIX MOJXO0JI0B K OOBSICHEHUIO T€X WUJIU UHBIX SB-
JIEHUW U MPOLECCOB.

Crnenyer apryMEeHTUPOBAHO OOOCHOBAaTH COOCTBEHHYIO MO3MIMIO MO CIOP-
HBIM TE€OpETHYECKUM Bolpocam. [IpuBoauTh nmpuMepsl. 3a1aBarh MO XOAy H3J0-
YKEHUS JIEKIIMOHHOTO MaTepuaia pUTOPUYECKHE BOIPOCHl M CAMOMY JaBaTh Ha HUX
OTBET. DTO CIIOCOOCTBYET aKTUBU3ALMU MBICIUTEILHON NEATEIbHOCTH CTY/ACHTOB,
NOBBIIICHUIO UX BHUMAaHUS W HMHTEpPECa K MaTepuaily JIEKIUH, €€ COJEP>KAHMIO.
[TpenogaBaTens AOKEH PYKOBOAUTH PabOTON CTYJAEHTOB MO KOHCIEKTHUPOBAHUIO
JIEKIIMOHHOTO MaTepuaja, MoA4epKUBaTh HEOOXOIUMOCTh OTPAKEHUSI B KOHCIIEK-
TaxX OCHOBHBIX TOJIOKEHUM HM3ydaeMON TeMbI, 0COO0 BBIJENsSA, KaTEropualbHbIN
anmnapar. B 3akitouuTeNbHOM YacTH JIEKIIMU HE0O0XO0IuMO CchOpMYyJIUpOBaTH 00-



M€ BBIBOJBI [0 TEME, PACKPBIBAIOIINE COAEPKAHUE BCEX BOIPOCOB, IMOCTABJICH-
HBIX B JieKuu. OOBSABUTH IUIAH OYEPEAHOI0 MPAKTUUECKOIO 3aHATHA, JaTh KpaT-
KH€ PEKOMEHJAIMK 10 MOATOTOBKE CTYJEHTOB K ceMUHapy. OnpenenuTb MeCTo U
BpEMs KOHCYJIbTAllMM CTYACHTaM, MTOKEIaBIIMM BBICTYIIUTh Ha CEMUHApE C JIOKJIa-
JaMH U pedeparamu.

Ha nocnenneit nekuuu yaenuts Bpems Ui 0030pa HanOosiee BaXKHbBIX I10JIO-
YKEHUH, paCCMOTPEHHBIX B KypCE.

2. YKa3zanus s IPOBEACHUS NPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY 3aHATHUS.

OOCyIuTh OCHOBHBIE MTOHATHUSA, CBSI3aHHBIE C TEMOW 3aHITHS.

B npouecce pemieHus 3a1a4 BECTH AUCKYCCUIO CO CTYJ€HTaMU O PABUIbHO-
CTH NPUMEHEHHS TEOPETUUECKUX 3HAHUM.

OtMmeuaTh CTyA€HTOB, HanboJiee aKTUBHO YYaCTBYIOLIMX B PEUICHUM 337a4 U
JTUCKYCCHSIX.

B koHIIe 3aHATHUSA 3a7aTh ayAUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YKka3aHusl 10 KOHTPOJIIO CAMOCTOSITENIbHOM paObOThI CTYIEHTOB

[To ycmoTpeHnuto mpenogaBaTelisi 3a/laHue Ha CaMOCTOSITENIbHYIO paboTy Mo-
KET ObITh NHAUBUAYAIbHBIM WIN (PPOHTATBHBIM.

[Tpy wucnoNb30BaHUM WHAMBUAYAIbHBIX 3a/laHui TpeOoBaTh OT CTYACHTA
MACbMEHHBIN OTYET O MPOJICIIAHHON padoTe.

[Ipu npuMeHeHnn PPOHTAJIBHBIX 33JaHUI BECTH KOJUIEKTUBHBIE 00CYXICHUS
CO CTY/ICHTaMH OCHOBHBIX TEOPETHUECKHUX MOJOXKEHUH.

C 1enbro KOHTPOJI KAYECTBA BBIMOIHEHUSI CAMOCTOSITENIbHOW pabOThl Tpe-

00BaTh MHJIMBHUYaJIbHBIE OTYETHI (IOMYCTUMO BMECTO MMCbMEHHOTO OTYETA MPHU-
MEHATh UHJMBU1yaJIbHbIE KOHTPOJIBHBIE BOMPOCHI).

[Iporpamma coctaBieHa B cooTBercTBuM ¢ TpeboBanusimu OC HUAY
MU®U no nanpasnenuro 09.03.02 UudopmarimoHHbie CUCTEMBI B TEXHOJIOTHH.

Pabouyro mporpaMmy COCTaBUII CT. MPENOJIABATEINb T.®. AppommHa

PeneH3zeHT K.T.H., JOLUEHT JI.B. bapanosckas

[Iporpamma omoOpena Ha 3acemannu Y MKH «MHpopmarimoHHbie cuCTEMBI
u TexHosorum» ot 15.11.2021 roxa, mpotokor Ne2.
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