MUHUCTEPCTBO OBPA3BOBAHUSI U HAYKH POCCUMCKOM ®EJIEPAIIMA
®denepanbHOE TOCYIAPCTBEHHOE OFO/KETHOE 00pa30BaTENbHOE YUPEKICHHUE BBICIIIETO
o0pazoBaHms

«TOMCKUI TOCY JAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHUS U PAJUODJIEKTPO-
HUKW» (TYCVYP)

YTBEPXJAIO
IIpopekTop no yuyedHoii padore
II. E. Tposin
«  » 2016 1.

PABOYAS ITIPOTPAMMA YUYEBHOM JUCIATIIMHBI
MATEMATHUKA

YpoBeHb 0CHOBHOI 00pa3oBaTe/ibHOI MporpaMmbl  OakanaBpuar

Hanpagsaenne(st) moaroroBku (cnenuaibHoctb) 09.03.02 «MHDOpMAIMOHHBIE CHCTEMBI U TEXHOJIOT I
podunian(u)

@opma o0y4yeHHs OYHAS

®akyabrer DOBC (hakynbTeT BHIUUCIUTEIBHBIX CHCTEM)

Kadeapa DOxoHoMuyeckoi maremaTuku, HHpopMaTtuku u cratucTuku (OMUC)
Kype 1 Cemectp 1,2

YueOnsiii niian Haoopa 2016 roaa.

PacnpenesieHue paGouero BpeMeHu:
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1. | Jexkmun 36 34 70 4acoB
2. | JlaGopaTopHBbIe padoThI 4acoB
3. | IIpakTHYecKHe 3aHATHSA 54 51 105 | gacoB
4. | Kypcosoii mpoext/padora (KPC) (ayaurop.) 4acoB
5. | Bcero ayauTopHbIX 3aHATHIH (Cymma 1-4) 90 85 175 | yacoB
6. W3 Hux B uHTepakTUBHOM dopme
7. | CamocrosiTeibHast padora crygentoB (CPC) 36 77 113 | yacoB
8. | Beero (6e3 3x3amena) (Cymma 5,7) | 126 162 288 | yacoB
9. | CamocTosiTe1bHAst paGoTa HA NOATOTOBKY, 36 36 72 4acoB
caavy IK3aMeHa
10| O6mas Tpya10€MKOCTh (Cymma 8,9) | 162 198 360 | yacoB
(B 3a4€THBIX eTMHUIIAX) 4,5 55 10 3ET
3ayer He MpPeayCMOTPEHO Aud. 3auer He nmpeaycMOTPEHO

Jk3amen 1,2 cemectp

Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokost Ne 284 ot « 29 » 6 2016 |

Jlner corjiacoBaHmii

Pabouas nporpamma cocraBieHa ¢ yueroM Tpeboanuii denepanpHoro ['ocynapcTBeHHOr0 00pa3oBa-
TEeIBHOTO cTaHaapra Beicmiero odpazoBanus (PI'OC BO) no HampaBiIeHHIO MOATOTOBKH (CIEIMATIBHO-
ctr) 09.03.02 «MHu(bopMaMOHHBIE CUCTEMBI M TEXHOJIOTUNY, yTBepxkaeHHoro 12.03.2015.

paccMOTpeHa 1 yTBepkaeHa Ha 3acenanuu kadenpol 29 utonst 2016 r., mporokoa Ne 284 .

PazpabGoTtunk moueHT kadeapbl MaTEMaTUKH I'puammon N.9.

3aBeayronuii kadeapoit MaTeMaTHKH Marasunnukosa A.JI.

Pabouas nporpamma cornacoBana ¢ (hakyiabTeToM, NpOoGUIHPYIONIEH U BITyCcKaroleil kadeapamu
HaIpaBJIEHUs MOATOTOBKHU (CIEIUATBLHOCTH).

Hexan ®BC Kosmosa JI.A.
3aB. mpodumpyromei
kadenpoit OMUC boposckoii N.T'.
3aB. BhIIyCKarOLIEH
kadenpoit DMUC Bopogckoii U.T.
DKCHepThl:

npodeccop kadeapol

marematuku TYCYP EnbmoB A.A.

JOIIEHT Kadeapsl
OMUC TYCVYP Iensmuna E.A.

2
CornacoeaHa Ha noprane Ne 6152



1. Ienn m 3a7a4M JMCHMILIMHBI: 1IETbI0 Kypca «MaTemaTukay sBIsieTcs npuoOpeTeHne CTyAEH-
TaMH HEOOXOJMMBIX MAaTeMaTUYECKUX 3HAHWW MO0 OCHOBHBIM pa3jieiaM BbICIICH MaTeMaTHKH, OCBOCHUE
OCHOBHBIX MaTE€MaTHUYECKHUX MOHITHH, UX B3aMMOCBA3E€H U pa3BuTus. M3ydeHue 3TOro Kypca aact BO3-
MO>KHOCTb CTYJEHTaM OBJIaJI€Th MOILIHBIM anapaTroM, IOMOTAOIIMM aHAJIU3UPOBATh, MOJEINPOBATH U
pelaTh pa3JIMuHble IPUKIAJHBIE HHKCHEPHBIE U DKOHOMUYECKHUE 3a1auu. B 3amaun Kypca BbICIIEH Ma-
TEMATUKU BXOJAT: Pa3BUTUE AJITOPUTMHUUYECKOIO U JIOTMYECKOIO MBIIIJIEHUS CTYACHTOB, OBJIAJICHUE Me-
TOJIAaMH UCCIIEJIOBAHUS U PELICHHUsS MaTeMaTHYECKUX 3aj]ad, BbIpA0OTKA y CTYJEHTOB YMEHMs CaMOCTOS-
TEJIHO PACUIMPATH U YIIIyOJISTh CBOM MAaTeMAaTHUYECKUE 3HAHHS U TIPOBOJIUTH aHAJIN3 MPUKIIAIHBIX 3a/1a4.

[Tpu m3yuenun pasznena «J/IuneiHas anreOpa» CTyIEHTBI MMEIOT BO3MOXKHOCTh PacCMOTPETh OC-
HOBHBIE I10IX0/Ibl K (POPMUPOBAHUIO JTMHEHHBIX MaTEMATUYECKUX MOJENEH, IPUMEHAEMbIX B SKOHOMHY E-
CKHX, TEXHUUYECKUX 3ajjadyax U Ipyrux paszaenax Marematuku. Ilpu nzydyenun pasgena «MartemaTHuecKuit
aHAJIM3» CTYJIEHThl UMEIOT BO3MOXKHOCTb PAaCCMOTPETh pa3jIMyHble (YHKLIMOHAJIbHBIE 3aBUCUMOCTH, 3a-
JaBaeMble B SIBHOM U HESBHOM BHJaX, B BHJIE MHTETPAJIOB, PAI0B U AU (HepeHINAIbHBIX YpaBHEHUH, U
MIOHATh OCHOBHBIE MOJXO0/Ibl K (POPMHUPOBAHUIO PA3IMUHBIX MOJEIEH, UCIIONb3YIOUIMX OHATUS U Pe3yJib-
TaThl MATEMAaTUYECKOI'O aHAJIN3a, 3HaTh OCHOBHBIE €I0 AJITOPUTMbI U YMETh IIPUMEHSTh UX IPU PELLICHUU
SKOHOMMYECKUX, TEXHUUECKUX 3a1a4 U B IPYIUX JUCLUILUINHAX, U3Y4a€MbIX B YHUBEPCUTETE.

[Tpu u3y4yeHnun 3Toro Kypca He0OX0AUMO TIOBHIIIATh YPOBEHB (DYHIAMEHTAIBHON MaTeMaTHUECKOU
IIOATOTOBKH CTYJEHTOB IIPY OAHOBPEMEHHOM YCHUJICHMM NPHUKJIAJIHON 3KOHOMHYECKON HAaIpaBIECHHOCTH.
OOmwmii Kypc MaTeMaTUKHU SBJIAETCS (QYHIaMEHTOM MaTeMaTH4ecKoro oOpa3oBanHusi nHxenepa. OH npu-
3BaH J1aTh CTYJEHTaM HEOOXOJMMbIe 3HAaHUS, KOTOPble OYAYT MCIOJIb30BATHCS MPH U3YUYEHUH CIIELUANb-
HBIX JUCLHUIUIMH.

2. Mecto qucuuniaudbl B cTpykrype OITIOII: maTtematuka oTHOCUTCA K 0a30BOM YacTH JUCLMI-
auH (B1.5.11) ocHOBHO# 0Opa3zoBarenbHOW MporpamMMbl. J[Jisi YCBOCHHUSI Kypca MaTeMaTHUKU CTYICHTBI
JIOJKHBI XOPOLIO 3HATh CIEAYIOILME Pa3Jiesibl 3JEMEHTApHOM MaTeMaTUKU: apu(pMeTHUYEeCKUe Orepaluu
Ha/1 IeHCTBUTEIBHBIMH YUCIIAMH, TIPEOOpa30BaHKE aNreOpandecKux BhIPOKEHHH, pelieHre YpaBHEHUH U
HEpaBEHCTB, CBOMCTBa M IpaUKH OCHOBHBIX 3JIEMEHTApHBIX (YHKUMH, MpeoOpa3oBaHue rpadukoB
¢bynkuuid. Maremaruka siBisiercst pyHaaMeHTOM 00pa3oBaHus N0 cnenuaibHocTH «MH(pOopMamoHHbIe
cucTeMbl U TexHosorum». OHa NMpu3BaHa 1aTh CTy/A€HTaM MaTeMaTUYeCKUH anmnapar, KOTOpblid OyaeT uc-
10JIb30BAThCA B JAJbHEWIIEM NPU N3YYEHUH TUCLUILIMH 6a30Boro nukia «dusuka», «Xumusny», «Teopus
BEPOSATHOCTEH U MaTeMaTU4eCcKas CTAaTUCTUKA», a TaKXKe MPU U3yYEeHUH JUCLHUIUIMH MPOPECCHOHATBLHOIO
nukia «JKkoHoMHKay, «MHpopMmaTukay, « NEeKTPOTEXHHUKA, SJIEKTPOHUKA U CXEMOTEeXHHUKay, «MaTtema-
TUYECKHE METO/bl MCCIEIOBAaHUs cUCcTeM», «MaTeMaTudyeckue MeTojabl B MH(oOpMaTuke», B yueOHO-
HCCIIEI0BATENIbCKOM U HAYYHO-UCCIIE0BATEIbLCKOM padoTe.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIINHBI:
IIK-25 «BbINyCKHUK TOJKEH OBJIAJETh CIIOCOOHOCTBIO MCIOIb30BaTh MAaTEeMAaTHUYECKHUE METOABI 00pa-
0OTKH, aHAJIN3a U CUHTE3a PE3yIbTaTOB MPO(ECCHOHANBHBIX UCCIIETOBAHUIN».

B pesynprare n3ydeHuss AMCUUIIIINHBI CTYIEHT JOJIKEH:
3namsb: OCHOBHbBIE TIOHATUS W METOJbl JIMHEHHOW anreOpbl U reOMETpUHU, MaTeMaTUYeCKOro aHalu3a,
BKJIFOYAsl Psifibl, OOBIKHOBEHHBIX UG (depeHNaTbHBIX YPaBHEHUH, NCIOIb3YIOLIHeCS IPU U3ydeHUil 00-
LIETEOPETUYECKUX U CIEIUATBHBIX JUCIMIUIUH U B 9KOHOMHUYECKON MIPAKTHKE;
Ymemp: npuMeHATs MaTEMaTHUECKHE METOJBI JUUIS PELIEHUS MPAKTUUYECKUX 3a7ad U IO0JIb30BaThCs MPU
HEOOXOUMOCTH MaTeMaTHIECKOM JINTepaTypoOil.
Bnaoems: meronamu peuieHus 3a1ad JIMHEHHONW M BEKTOPHOM anreOpbl, aHATUTHYECKOW TeOMEeTpHH,
G depeHINaTBbHOTO U UHTETPAIBHOIO UCYUCIEHUH (YHKIMA OJHOW M MHOTHX IHEepeMeHHBIX, nudde-
PEHLIMANBHBIX YPAaBHEHUH, TCOPHH PSAAOB U OCHOBAMH TEOPHH (DYHKIIMH KOMIJIEKCHON MEPEMEHHO.
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4. O0beM TUCIUTIITUHBI U BUJIBI y4eOHOUM paboThI

061_[12151 TPYAOCMKOCTb JUCHUIIIMHBI COCTABJIACT 1_0 3a4CTHBIX CAWUHUII.
Bun y4ue6HO# paboTsl Beero 4acos - geMG)CTpBI
AyIuTOpHBIE 3aHATHS (BCEro) 175 90 85
B ToMm gmcre: - - -

Jlexrm 70 36 34

JlabopaTopusie pabots (JIP)

[paxtraeckue 3ausaTus (I13) 85 44 41

Cemunapsi (C)

Komnoxsuywmsl (K) 4 2 2

Kypcogoit mpoekt/(paboTa) (ayauTopHas Harpy3Ka)

Jlpyaue 6udvl ayoumopHhoii pabomoi

KoHTponbHbIe paboThI 16 8 8

CamocTosiTeTbHasi padoTa (Bcero) 113 36 77

B tom uncae: - - -

Kypcogoii npoexT (pabora) (camocTosiTebpHas padoTa)

PacuetHo-Tpaduueckue paboThl

Pedepar

Hpyaue 6udvl camocmoamenvroi pabomol

W3yyeHune TeopeTHIECKOro Marepuaia, HOArOTOBKA K ITPpaKTHYe- 33 16 17

CKHM 3aHSTHIM

IToaroroBka Kk ceMHUHapaM, KOJUIOKBHyMaM 30 10 20

Pemenue 3anau. [ToaroroBka K KOHTPOJIBGHBIM paboTam 50 10 40

By npoMexyTOYHO# aTTecTaluy - SK3aMeH 72 36 36

O611ast TPYJI0EMKOCTh Yac 360 162 198
3adernpie Enunuiel TpygoeMkocTu 10 4,5 55
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5. Conepxxanue qTMCUUNIMHBI
5.1. Pa3nennl TMCOUILIMHBI 1 BUABI 3aHATHHA

a. ' )
L ELE | €2 €
No 5 § E E g =5 a g = ®dopmupyemble
HaumenoBanue pazzena IUCHUILINHBI g o =®| g S B & g X =S KOMIIETEHIINHU
/1 g g 5 EZ|3&2| 85 o % (OK, TIK)
TS | ge | 8 ’
M @] m
1. | DnemMeHTHI TMHEHHOM anreOphl: MaTpULbL, onpeae- | 5 8 6 19 [K-25
JIMTEIH, JIMHEWHBIE TPOCTPAHCTBA.
2. | DneMeHTHI IMHEHHOH anreOphl: CUCTEMBI JINHEH- 6 8 6 20 [K-25
HBIX YPaBHEHUI.
3. | DieMeHTBl BEKTOPHOI anreOphl M aHATUTHYECKON 4 10 6 20 [K-25
TEOMETPHH.
4. | DneMeHTHI TMHEWHOH anreOphl: JIMHEHHBIE onepa- 6 6 4 16 [K-25
TOPHI ¥ KBaIpaTUIHBIC (POPMBL. DIEMEHTHI TEOPHH
MHOTOWICHOB.
5. Beenenue B ananms 6 8 6 20 TIK-25
6. | duddepennmanpaoe ncuncieHne GyHKIUN oo | 9 14 8 31 [K-25
MIEPEMEHHOM
7. | AuddepennumanpHoe ncuncieHne GyHKIIUH MHO- 4 4 12 20 [K-25
TuX NEPEMEHHOMN
8. | KommiekcHble yncna 4 4 4 12 [K-25
9. | UrTerpamsHOE HcuncineHne GyHKINN OTHOM mepe- | 8 14 22 44 [K-25
MEHHOI
10. | O6pIKHOBeHHBIE TH(depeHIaTbHbIC YPaBHEHU 8 14 18 40 IK-25
11. | YucnoBsle, QYHKIIMOHAIBHBIC W CTCTICHHBIEC PSIBI 7 12 17 36 IK-25
12. | JIBoiitHBIC HHTETPAJIHI. 3 3 4 10 IK-25
5.2. Conep:xanue pa3ie0B JMCUMILTAHBI (110 JIEKIUSIM)
Ne Hanmenosa- Tpyoem- dopMupyemble
W | e pasae- CogepxaHue pa3enoB KocT (wac.) KOMIIETEHIUN
JIOB ) (OK, TIK)
Cemectp 1
1. Matpuns! u Matpunsl 1 aedcTBus Hajg HuMH. OnpeaenuTens MOopsaKa 5 [1K-25
ompeznenureny. | N. MuHOp M anreOpandeckoe MOMOJIHEHHE. Brruncienne
Jluneitnbie onpenenureneii. OOparHas MaTpura. Pemenne MaTpUIHBIX
BEKTOPHBIC ypaBHeHHH. JIMHEIHO 3aBUCUMBbIE U IMHEITHO HE3aBHCHUMBbIE
MPOCTPAHCTBA | CHCTEMBI BEKTOPOB. JIMHeWHbIE ITpocTpaHCcTBA. ApuMeTH-
YecKne BEKTOPHBIE MPOCcTpaHCcTBa. basuc u koopauHAaThL.
2. | Cucremsl nmu- Parr marpuner. Teopema o 6asucHoM MuHOpe. CHCTEMBI 6 [K-25
HEIHBIX ypaB- JIMHEHHBIX anreOpanveckux ypaBHeHui. Kiaccuduxanms
HEHUH cuctem. Teopema Kponekepa-Kanemnu. Pemenue ompene-
JICHHBIX CcHCTeM. MaTpHuuHBI CIIOCOO pEmeHHs CUCTEM
nuHeWHbIX ypaBHeHU. Meton Kpamepa m meron I'aycca
pelIeHUs] CUCTEM JIMHEMHBIX ypaBHEHU. Pelenne Heonpe-
JeneHHbIX cucteM. OJHOPOJHBIE CHCTEMBI JIMHEHHBIX
YpaBHEHHH.
3. | DmemeHTHI CkansipHOe, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHHS BEK- 4 IK-25
BEKTOPHOMI TOpOB. YpaBHEHHUS KpUBOH Ha muockocTd. [lonspHas cuc-
anredpsl 1 Tema KoopauHar. IIpsiMast nuHHMSA Ha IIocKocTH. KpuBble
AQHAJIMTUYECKOH | BTOPOTO IMOpsiJKa. Y paBHEHUE TIOBEPXHOCTH B IPOCTPAHCT-
TreOMEeTpUH Be. IInockocts. IIpsmas B mpoctpanctse. IloBepxHocTH
BTOPOT0 NOPS/IKa: KAHOHHYECKHE YPAaBHEHHSI.
4. | JluneiiHble Jluneiinplii onepatop u ero marpuia. CoOCTBEHHbIE YUCIa 6 IK-25
onepaTopsl, 1 cOOCTBEHHBIC BEKTOPHI JIMHEWHOTO omeparopa. Ksaapa-
KBajipaTuuHble | TW4HbIe (Gopmbl. [IpuBenenne kBampaTHYHOH (QopMbI K
(hopMBI rnaBHbIM ocsiM. [leiicTBust ¢ MHorowieHamu. Teopema besy
u ee cinenctBus. OCHOBHas Teopema anreOpshl. Llenpie kop-
HH MHOTOYJICHOB.
5. | Beenenue B ITonsitue ynkmmu. CnoxxHas U oOpatHas GpyHkun. [Ipe- 6 I1K-25
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aHanmu3 nen nocienoBarensHocTh. [Ipenen gpynkuun. TeopeMsl o
npenenax. HenpeprsiBHOCTD yHKIMK. TOUKH pa3pbiBa
dynkuu. CBoiicTBa HeNIPEephIBHBIX (yHKIUH. [IepBhIil 1
BTOPO 3aMeuaTeNbHbIC MPEIENbl U UX cliecTBUs. becko-
HEYHO Mauble 1 OeckoHewHo Oonmbime ¢pyHkunu. CpaBHe-
HHE OECKOHEYHO MaNbIX QYHKINH, MOPSIOK MaJIOCTH.
I'maBHast yacTh 6€CKOHEYHO Maslol (DyHKIIHH.
6. | Judpdepenun- | Iorstue npomsBogHO# PpyHKIMH. ['eomMmeTprdaeckuii, Mexa- [K-25
aJbHOE UCUUC- | HUYECKUH U SKOHOMHUYECKUN CMBICT NpOou3BOAHOM. [Ipous-
nenue QyHK- BOJIHAs CJIOKHOW 1 oOpaTHOW GyHKIMH. [TpaBuiia BeIymC-
L[UHM OHOM JIeHust Tpou3BoAHBIX. Tabmuua npousBoanbIX. Juddepen-
HepeMeHHOIt upyemast pyHkums u ee auddepenunan. lHBapraHTHOCTH
¢dopmbl nuddepernnana neproro nopsiaxa. [Ipoussoansie
BBICIINX NOPsAKOB. OCHOBHBIE T€OpEeMBbI M PepeHIInab-
Horo ucuucinenus. Ilpasuino Jlonurans. MOHOTOHHOCTE U
TOYKH 3KcTpemyMa pyHKImH. Bermykitocts rpaduka QyHK-
mun. Touku meperuba. AcumntoTsl. [ToaHOE HccnenoBaHme
()yHKIIMH ¥ HOCTPOEHHE TpaduKa.
Cemectp 2
7. | Auddepenuu- | IlonsTue uacTHOM npousBoaHOM U quddepeHunana GpyHk- IK-25
anpHOe ucuuc- | uuu. [ponsBonaHbie n quddepeHnransl BEICIINX TOPSAKOB.
nenue QyHK- OkcTpeMyM (QYHKIUH HECKOJIBKHX NepeMeHHbIX. Heobxo-
IIUM OTHOM U JUMBIE U I0CTaTOYHBIE YCIIOBHS IKCTpeMyMa. Y CIIOBHBIN
MHOTHX TIepe- sKkcTpeMyM. HanMenbiee 1 HanOonbIee 3Ha4eHUST (QyHK-
MEHHBIX IIMH B 00J1aCTH.
8. Kommekcuple | JleHCTBHSA ¢ KOMIUIEKCHBIMU YHCIIaMU B aNreOpandeckoi u [K-25
qHcIa. TpUroHOMeTpHuecKoii hopmax. Bo3BeneHne KOMIUIEKCHOTO
YHCciIa B CTETICHb U M3BJICUCHNE KOPHS U3 KOMIUIEKCHOTO
qHcna.
9. | UrTerpamsHoe | Heompenenewnsiii nHTerpat. [lpaBmia MHTErprIpOBaHHS. [K-25
HCUHCIICHUE Tabmmna naTerpanos. Iloasenenue nox 3Hak muddepen-
¢$yHKIMH 01- ruana. HTerpupoBanue no yactsam. MHTerpupoBanue
HOI1 IepeMEH- npocteimux apodeit. UHTerpupoBaHue panroHaIbHBIX
HOM npobeit. UHTerpupoBaHue HpparoHAIBHBIX U TPUTOHO-
Merpudeckux GpyHkuuil. HecoOCTBeHHbBIE HHTETPaIbI C
6eckoHeuHBIMU NpenienaMu. HecoOCTBeHHBIE HHTErPaNIbl OT
HeoTrpaHMYeHHBIX (QyHKIMH. [Ipr3HaKy cxoquMocTn He-
COOCTBEHHBIX HHTETPAJIOB.
10. | OOBIKHOBEH- JuddepeHnnanbHpie ypaBHEHUS TIEPBOTO MOPsIKA. YpaB- [K-25
Hble U de- HEHUS C pa3AeisIomMucs IepeMeHHbIMU. JInHeHHbIe
peHIMaIbHbIE ypaBHEHHs. YpaBHEHHMS B MOITHBIX IuddepeHnmanax.
ypaBHEHHS YpaBHEHUs! BBICIINX HOPSAKOB, JOIYCKAIONINE TOHKEHHUE
nopsaka. Jluneitnsie au¢ hepeHnnanbHbIX ypaBHEHUH M0-
psanka N. CucTeMbl IMHEHHBIX TUQQEpeHIHaNTbHBIX YpaB-
HeHuil. Jluddepennpanpuple ypaBHEHUs] B DKOHOMHKE.
11. | Yucnossle, Yucnossle paasl. CxoauMOCTs B cyMMa psfa. AOcomoTHas IK-25
(yHKIIMOHANB- | U yCIIOBHAS CXOIUMOCTh. HeobxouMoe ycinoBue cXoau-
HBIE U CTeTeH- | MocTH. CBOWCTBa aOCOMIOTHO cXOAsmuxcs psaoB. [Ipusna-
HBIE PsI/Ibl KM a0COJIIOTHOM CXOUMOCTH. 3HAKOUYEPEYIOIIUECS PSJIbI,
npu3Hak Jlelioanma. @yHKkunoHaNbHbIE pAasl. O0macTsh
cxoaumoctu. PaBHoMepHas cxonumocTts. [Tpusnak Beliep-
mrpacca. CBONCTBAa paBHOMEPHO cXosmuxcs psaaos: Cre-
neHHsle pssl. Teopema Abens. Psn Teiinopa. [Tpunosxe-
HHE CTEIIEHHBIX PSAJ0B K MPUOIIMKEHHOMY BBIYHCIICHHIO
3HauYeHHUH QyHKUUI U MHTETPAJIOB.
12. | JBoiiHbIe HH- OnpezneneHue ABOMHOTO HHTETpaja U €r0 FeOMETPHUECKUIA IK-25
TETpaJIbl CcMbICI. Brruncnenre JBOMHOTO HHTErpalia B IEKapTOBOU
CHCTEME KOOPIMHAT.

R
CornacoeaHa Ha noprane Ne 6152




5.3. Pa3zgennbl AMCHUIUIMHBI M MEKIUCIMIUIMHAPHBbIE CBSI3M € 00ecneYuBalOUMH (MPeablLIy IMMU)
U o0ecne4yrBaeMbIMHU (MOCJIeTYOIMMH) U CHUILTHHAMMA

Ne HaumenoBanue obecrieyu- No Ne paznenoB qaHHOM TUCHMILIAHBI U3 Ta0J.5.1, ISl KOTOPBIX
/o BaeMbIX (MOCIETYIOLIMX) HE00X0IMMO H3yueHHe 00eCIeunBaOMIMX (IPEABIIYIINX) U
JUCLUMIINH obecrieunBaeMbIX (TTOCIEIYIOIINX ) TUCITUTIIINH
1 2 3 4 5 6 7 8 9 |10 | 11 | 12
1. | dusuxka + + + + + + + + + +
3. | UndopmaTuka + + + + + + +
4. | IlporpaMMupoBaHue + + + + + +
5. | BeruncnureabHas MaTeMaTHKa + + + + + +
6. | DxoHOMHKA + + + + + + + + +
7. | Teopus BepOSTHOCTEH 1 MaTe- + + + +
MaTHYecKasi CTaATUCTUKA
8. | Teopus cucteM M CUCTEMHBIH + + + + + + + + + +
aHaIn3
9. | AuckperHas MaTeMaTHKa + +
10. | MoxenupoBaHue CUCTEM + + + + + + + + +
11. | Maremaruyeckue METOIbI UC- + + + + +
CIIEIOBAHMS CHCTEM
12. | MaTemaTu4eckas JIOTHKa U TE€O- + + + + + + + + + +
pUsl AITOPUTMOB
13. | YueOHo-HccIemoBaTeIbCKas pa- + + + + + + + + + + +
oorta

5.4. CooTBeTcTBHE KOMIIETeHIUH, GOpPMHPYEMBbIX IPH U3YYEeHUHU AUCHMILIMHBI, 1 BUAOB 3aHATHH

[Tepeuenn Bunpl 3anaTHil DopMBbI KOHTPOJIS
KOMIIETEHIIUH JI Jla6 | Ilp. | KP/KII | CPC
+ + + OTBeT Ha NPaKTUYECKOM 3aHATHUH, CEMUHApE.
TIK25 Onpoc Ha aexnun. IIposepka koncnekra. Kon-
nokBuyM. KoHTponpHast paboTta. K3aMeH.

JI — nexuus, [Ip — mpakTHueckue U ceMMHapcKue 3anartus, JIab — naboparopusie padotsl, KP/KII — kyp-
coBas pabora/mpoext, CPC — camocrosTenbHas paboTa cTyieHTa

6. Metoab! 1 (popMBI OPraHu3anuu 00y4eHust
TexH0J0rMM NHTEPAKTHBHOIO 00yUeHMs MPH Pa3HbIX popMax 3aHATHI : HE IPEAYCMOTPEHO

7. JlaGopaTopHbIi NPAKTUKYM HE NIPEAYCMOTPEHO
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8. IpakTHYecKkue 3aHATHSI (CEMHUHAPBHI)

Ne
n/n

Ne pazpena nuc-
LUTUTAHBI 13
Tabm. 5.1

TemaTrka IpaKTUYUECKUX 3aHATHI (CEMUHAPOB)

Tpyno-
€MKOCTh
(dac.)

Kommerenmun
OK, IIK

Cemectp 1

1.

Matpuisl 1 feficTBus Hag HUMH. Onpenenurens Hopsaka N.
Brruncnenue onpenenureneit. O0parHast MaTpuma. Permenne
MaTpUYHBIX YpaBHCHUH.

IK-25

JIMHEHO 3aBUCHMEBIC M JIMHEHHO HE3aBUCHMBIC CHCTEMEBI BEK-
TOpOB. JINHEHHbIE TpocTpaHcTBa. basuc n KoopauHaThl.

IK-25

Panr matpunpl. Teopema o 6a3ucHOM MuUHOpE. CHCTEMBI JIH-
HEIHBIX anredpanveckux ypaBHeHmid. Kiaccudukanus cuc-
teM. Teopema Kponekepa-Kanennu. Pemenne onpeaeneHHbIx
cucteM. MaTpUYHBINA CIIOCOO PEIICHHS CUCTEM JIMHEHHBIX
ypaBHenuil. Metoa Kpamepa. Pemenne HeonpeeneHHbIX
cucteM. Metoj ['aycca pelieHus: CUCTEM JTUHEHHBIX ypaBHe-
Huil. PenlieHne cucteM 0JHOPOHBIX JUHENWHBIX YPaBHEHHUII.

IK-25

Asredpa reoMeTpuueCKUX BeKTOpoB. CKaIsipHOE, BEKTOPHOE,
CMEIIaHHOE MPOU3BeIeHUs BEeKTOPOB. [Ipsimast nuHus Ha
wiockocty. [Tnockocts. [psimast B mpoctpancTse. [lonsipHast
crcteMa koopauHat. KpuBbie BTOporo nopsiaka.

10

IK-25

JluneltHbIH onepaTop u ero MaTpuia. CoOCTBEHHEIC YHCTa U
cOOCTBEHHBIC BEKTOPA JIMHEHHOTO OIepaTopa.

IK-25

@OyHKIMN: 00J1aCTh ONPEAEIECHNUS M OCHOBHBIC 3IEMEHTapHBIC
cBoiicTBa 1 rpadukn. Crnoxaas ¢pyHkuus. [locnemxoBaremns-
HOCTb U ee npexaen. Ipenen pynkunn. Beraucnenue npene-
710B. HempephIBHOCTE (DYHKIIMK ¥ TOUYKH Pa3pbiBa (yHKIHH.
BeckoHeuHo Maiibie U OeckoHeUHO Oobiiue GyHkiwn. Cpas-
HeHHe OECKOHEYHO MaJIbIX.

IK-25

[MpousBosHas ¢pyHKIMH. Beruncnenue npou3BoAHBIX U TU)-
(depenumanoB GpyHKuMU. Beraucienre Npon3BoIHBIX BBICIIUX
nopsiakoB. [IpaBuno Jlonurans. MccnenoBanue GpyHkumii Ha
MOHOTOHHOCTB M 3KcTpeMyM. HaxoxieHne npomMexyTKoB
BBINYKJIOCTHU rpaduka GyHKIMK U ToYek neperuda. Haxox-
JeHue acuMnTot rpaduka Gpynkunu. [lonHoe uccienoBanue
(YHKIHU ¥ TOCTpOSHHE TpaduKa.

14

IK-25

Cemectp 2

Brrunciene 4acTHBIX TPOM3BOAHBIX U A depeHnnanos
(YHKIMM HECKOJIBKHX NepEeMEHHbIX. BhIuncieHne 4acTHBIX
TIPOM3BO/IHBIX BBICIIHUX MOPAAKOB. HaxoxaeHne skcTpeMyma
(GYHKIMM HECKOJIBKHX MepeMeHHbIX. HaxokaeHne ycloBHOTO
IKCTpeMyMa (YHKIIMH HECKOJIBKUX MepeMeHHbIX. Haxoxe-
HHE HaMEHBIIIET0 M HaubOoNbIIero 3Ha4eHu (pyHKINH He-
CKOJIBKHX MEPEMEHHBIX B 00JIACTH.

IK-25

JlelicTBUS ¢ KOMIUIEKCHBIMH YHCIIAMH B aJIreOpandecKoi u
TpUrOHOMETpUUeCcKoil popmax. ['eomMeTpudecKuii CMBICIT
KOMIUIEKCHBIX uucell. Bo3BeleHue KOMIUIEKCHOTO YUCiia B
CTCIEHb U U3BJICYEHHE KOPHs U3 KOMILUIEKCHOI'O YnCa.

IK-25

10.

Brruncrnenue HeonpeieleHHBIX HHTETPAIOB METOIaMH 0T~
BeleHHs NoA 3Hak JuddepeHuana 1 UHTErpupOBaHUS 110
yacTsaM. MHTerpupoBaHue paloOHaIbHBIX HEKOTOPBIX Uppa-
LMOHAJIBHBIX U TPUTOHOMETpHUYecKuX QyHKIMi. Hecober-
BEHHBIE MHTETpaisl 1-ro u 2-ro poja.

14

IK-25

11.

10

Juddepennmanbabie ypaBHEHHUS IEPBOTO TOpsAKa. Y paBHe-
HUS C pa3AeNAOIUMHCS IepeMeHHbIMU. JInHelHbIe ypaBHe-
HUsL. YpaBHEHHMS B MONHBIX nuddepennuanax. Jluneinse
muddepeHnranbHbIe YpaBHEHUS TOPAIKa N C IOCTOSHHBIMU
koadunrenTamMu. CHCTEMBI IMHEHHBIX AU(HepeHITHaTHBIX
YpaBHEHUH.

14

IK-25

2
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12.

11

YucnoBsie psiabl. AOCOMIOTHAS U YCIOBHAS CXOIUMOCTh. HMc-
CJICIOBAHHE PANOB HA a0CONIOTHYIO U YCIOBHYIO CXOJUMOCTH
(npusHaku cpaBHeHus, ' Anambepa, Koy, JleiiGHuma).
OynkunoHanbHbIe psiabl. O01aCTh CXOUMOCTH (QYHKINO-
HanbHOro psaa. PaBHomepHas cxogumocts. [Ipusznak Beii-
eplITpacca paBHOMEPHOI cxoauMocTu psfoB: CTeneHHbIe
PAIBL, PAIUyC U UHTEPBAJl CXOAUMOCTH CTEIIEHHOIO PAAa.
Psin Teiinopa. [IpuiioxxeHue CTENEHHBIX PSJIOB K IPUOITH-
KCHHOMY BBIYMCIICHUIO 3HAYCHUH (DYHKIIMH 1 HHTETPAJIOB.

12

ITK-25

13.

12

HUIO Tionianeii puryp u o00peMoB Tel.

Brruncnenue qBOWHOrO HHTErpana B 1eKapTOBOH cUCTEME
KoopauHat. [Ipuno)xeHns JBOMHOIO HHTErpaa K HaX0ox/e-

I1K-25

9. CamocTosiTeqibHAsi padoTa

Ne
n/n

Ne paznena
JUACIUIIINHBI
u3 T1abm. 5.1

TemaTHKa CaMOCTOATEIBHOM PabOThI
(Oemanuzayusi)

Tpyno-
€MKOCTb
(dac.)

Kowmrre-
TEHIIUU
OK, IIK

KOHTpOJ'IL BBITIOJTHCHHS

pa60TbI (Ompoc, Tecr,
JIOM.33JJaHHe, U T.]T)

Cemectp 1

1.

1

N3ydenne TeopeTHIECKOro MaTepuana, mo-
TOTOBKA K MPAKTHYCCKUM 3aHATHAM. TeMBbI:
Martpuupsl 1 aeicTBus Hax HUMU. Onpene-
nuTenb mopsaka N. OOparHas marpuna. Pe-
IICHHEe MaTPUIHBIX YpaBHEHUH.

Pemienue 3a1a4 mo BceM TeMaM, IIOATOTOBKA
K KOHTPOJIbHOM pabore.

[K-25

Ompoc Ha MPaKTHYECKUX
3aHATHAX. KoHTpOsbHAas
pabora.

N3yueHnue TeopeTrueckoro Mmarepuania, noj-
TFOTOBKA K MPAKTUUYECKUM 3aHATUAM. TeMbl:
Jluneiinple mpocTpaHcTBa. Apupmeruye-
CKHE BEKTOPHBIE U €BKJIUAOBBI IPOCTPAHCT-
Ba. JIuHEHHO 3aBHCHUMBIC U IMHEHHO HE3a-
BHUCHMBIE CUCTEMBI BEKTOPOB. bas3uc u ko-
OpJIMHATBHI.

Pemenne 3aga4 1mo BceM TeMaMm.

[K-25

Onpoc Ha NPaKTHYECKUX
3aHATHAX. KoHTponpHas
pabora.

W3yueHnne TeopeTHyeckoro Marepuana, moa-
TOTOBKA K ITPAaKTHYECKUM 3aHATHAM. TeMbl:
Panr marpunel. Teopema o 6a3rcHOM MHUHO-
pe. CucTeMbl JIMHEWHBIX alreOpandecKux
ypaBuenuil. Knaccudukanus cucrem. Teo-
pema Kponekepa-Kanemnmu. Matpudnblii
CrI0co0 perIeHus CUCTEM JIMHEHHBIX ypaB-
Henuil. Meton Kpamepa u metox ["aycca
pELICHUs] CUCTEM JIMHENHBIX YPAaBHEHUM.
Perienne oMHOPOIHBIX CHCTEM JIMHEHHBIX
YpaBHEHU.

Pemmenue 3a1a4 o BceM TeMam, MOJATOTOBKA
K KOHTPOJIbHOH pabore.

[K-25

Omnpoc Ha MPAKTUIECKUX
3aHATHAX. KOoHTpONbHas
pabora. UnauBnayais-

Hoe 3ajanue. Komioksu-

YM.

CamocrosiTennsHOE n3ydeHne tem: Anredpa
reoMETPUYECKHX BEeKTOPOB. [IpsiMast muHus
Ha tutockoctH. ITnockocts. Ilpsimast B po-
ctpaHcTBe. Kpusble Broporo nopsiaka. I1pu-
BeJ/IeHHE YPaBHEHHUS] KPUBOI BTOPOTO I10-
psilika K KaHOHH4YecKomy BHY. [ToBepxHO-
CTH BTOPOTO HOPSIIIKA.

W3ydenune TeopeTHIECKOro MaTepuana, moj-
TOTOBKA K [TPaKTHYECKUM 3aHATHSM. TeMbl:
CkansipHO€, BEKTOPHOE, CMEIIaHHOE ITPOU3-
BEJ/ICHHSI BEKTOPOB.

Permienue 3a1a4 o BceM TeMam, MOJIrOTOBKA
K KOHTPOJIbHOM pabore.

[K-25

Omnpoc Ha NPaKTHYSCKUX
3aHATHAX. KoHTposbHas
pabora.
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H3ydenune TeopeTHIeCKOro MaTeprana, moj-
TOTOBKA K IMPAKTHYECKUM 3aHATHAM. TeMbl:
Jluneiinslii oneparop u ero matpuna. Coo-
CTBEHHBIC YHCJIa U COOCTBEHHBIE BEKTOPEI
JUHeNHoro oneparopa. KsagpatuuHsie
¢dopwmel. [IpuBenenue kBaapaTuaHoOH GopMbI
K IJIaBHBIM OcsiM. [leiicTBUS ¢ MHOTOWIEHA-
mu. Teopema besy u ee cnenacreusa. OcHOB-
Has Teopema anreopsl. Llensie KopHI MHO-
TOYJIEHOB.

Pewenue 3anay, moAroToBKa K KOHTPOJIBHOM
pabore.

IK-25

Ormpoc Ha MPaKTUIECKUX
3aHsATUAX. KoHTpOIbHas
pabora.

CaMOCTOSITENIFHOE N3yYCHNE TEOPETHIECKO-
ro Marepuaia. Temsl 3neMeHTapHble QyHK-
IIVH, UX CBOMCTBA U TPa)MKH; CIIOKHAS
(yHKIHS; TIOCIIeI0BATENILHOCTH: apupMe-
THUYECKas ¥ TeOMETpUYECKast IPOTPECcChH,
AJIEMEHTHI TEOPUU MHOKECTB.

N3ydeHne TeoOpeTHIECKOro MaTepHana, noa-
rOTOBKA K MPAaKTHYECKUM 3aHATHsM. Perre-
HHE 3a/1a4, MOJIrOTOBKA K KOHTPOJILHOM pa-
6ote. Temsr: [Ipenen nocnenoBaTeTHLHOCTH.
Ipenen pyakunu. [leprrii, BTopoii 3ameda-
TENbHBIE IPENeNbl ¥ UX cliencTBus. Hempe-
PBIBHOCTH (DYHKIIMH M TOYKHU pa3pbiBa
¢ynkiun. beckonedHo manble n 6eckoHed-
HO Oonpmue ¢pyakuuu. CpaBHEHHE OecKo-
HEYHO MAJIbIX.

Pemenue 3ana4 no BceM TeMam, NOATOTOBKA
K KOHTPOJIbHOM pabore.

[K-25

Onpoc Ha PaKTHYECKUX
3aHaTUAX. KoHTponbHas
pabora.

H3y4yeHue TeopeTHIecKoro MaTepuaia, rmoi-
rOTOBKA K NMPAaKTHYECKUM 3aHsATHsM. Pere-
HHE 3a/1a4, OJIr0TOBKA K KOHTPOJIbHOM pa-
6ote. Temsr: [IpousBoanas n nuddepeHum-
an ¢pyakuuu. [IponsBoaHsie U TudHepeH-
[MAJTBI BBICIIUX MOpsiaKoB. [Ipasuito Jlonu-
Tajs. MOHOTOHHOCTB M 3KCTPEMYM (yHK-
uit. Bermykmnocts rpaduka Gyakmum. Tod-
KH Tiepernda. ACUMIITOTHI Tpaduka QyHK-
nuu. [onHoe uccnenoBanue GyHKIUH 1
noctpoeHue rpaduka.

Perienue 3a1au 1o BceM TeMam, MOJrOTOBKa
K KOHTPOJIbHOI1 paboTe.

[K-25

Onpoc Ha NpaKTHYECKUX
3aHATHAX. KoHTponpHas
pabota. UaauBuayasb-
HOE 3aJlaHue.

IToxroroBka u cjaada sK3amMeHa

36

Or1eHKa Ha dK3aMeHe

Cemectp 2

CaMOoCTOSITeIFHOE N3yYeHNE TEOPETHYECKO-
ro marepuaina. Temsr: [IponsBoaHast MaTpu-
na. JludgdepenmpoBanne HesIBHO U Iapa-
METPHUYECKH 3aJIaHHBIX ()YHKIIUH.

N3ydenue TeopeTrdeckoro Marepuana, moj-
TOTOBKA K MMPAKTHYECKUM 3aHATHAM. TeMbl:
IlonsTue yacTHoOM npousBoaHOU. Ilonarue
muddepennuana pyakiun. [IponsBoaHsie n
JuddepeHraibl BRICIINX MOPSAKOB. DKC-
TpeMyM (QYHKIIMH HECKOIBKUX EPEMEHHBIX.
HeoOxoanmele 1 1OCTaTOYHBIE YCIOBHS
JKCTpeMyMa. Y ClIoBHbIH 3kcTpemyM. Hau-
MeHblIee 1 HauboJblee 3HauYeHNs PYHKINU
B o0nacT.

Permenue 3a1au o BceM TeMam, MOJATOTOBKA
K KOHTPOJIbHOM pabore.

12

[K-25

Ormpoc Ha MPaKTHYECKUX
samsTusx. KonTponbHas
pabora.

10N
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V3y4enne TeopeTHYECKOro MaTepuaa, moj-
TOTOBKA K MPAKTHYECKUM 3aHATHSIM. TeMsl:
JleficTBUS ¢ KOMIUIEKCHBIMU YUCIAMU B all-
reOpanyecKoil ¥ TPUTOHOMETPUIECKON
(opmax. Bo3BeneHne KOMIUIEKCHOTO YHCIIa
B CTEIEHb U M3BJICUCHHUE KOPHS U3 KOM-
TUIEKCHOTO YHUCIIa.

Perenue 3amay, MoroToBKa K KOHTPOJIbHOM
pabore.

IK-25

Ornpoc Ha MPaKTUIECKUX
3aHsATUAX. KoHTpOIbHas
pabora.

10.

M3ydenue TeopeTudeckoro Marepuana, moj-
TOTOBKA K NMMPAKTHYECKUM 3aHATHAM. TeMbI:
Heonpenenennsiit unrerpai. [lpasuna ux-
terpupoBanus. [logsenenue nox 3Hak 1ud-
(epernmana. IHTErpupoBaHue MO Y4acTAM.
WuTerpupoBanue npocTedmux npodeit. Nu-
TErpupoBaHUE PALOHAIBHBIX qpobeii. 1H-
TerpHUpOBAaHNE UPPALIUOHAIBHBIX U TPUTO-
HOoMeTpuueckux QyHkiwii. HecoOcTBeHHBIC
MHTETpajbl ¢ OECKOHEYHBIMU TpeeNIaMH.
Heco6cTBeHHBIE HHTETpaJIbl OT HEOTPaHU-
4yeHHbIX QyHKIMi. [Ipu3Haku cxoquMocTH
HECOOCTBEHHBIX HHTETPAJIOB.

Pemenne 3ama4 mo BceM TeMaM, MOArOTOBKA
K KOHTPOJIbHOW paboTe M KOJUIOKBHYMY.

22

[K-25

Onpoc Ha NpaKTHYECKUX
3aHaTUAX. KoHTponbHas
pabota. KoymutoxBuym.

11.

10

CaMOCTOSITeIFHOE N3yYCHNE TEOPETHYECKO-
ro matepuana. Tembr: CHCTEMBI JIMHEWHBIX
mudQepeHInaTbHBIX YpaBHCHUI.

W3yueHne TeopeTHIecKoro Marepuana, moa-
TOTOBKA K MPAaKTHYECKAM 3aHATHUSAM. TeMbl:
JuddepennnanbHble ypaBHEHHUS IEPBOTO
HOpsAJKa. YPaBHEHUS C Pa3IeisIOIIUMHUCS
nepeMeHHbIMU. JIuHelHbIe ypaBHEHUS.
YpaBHeHus! B HOJIHBIX Au(depeHnranax.
YpaBHEHUsI BBICHINX TOPSAKOB, TOMYCKAO-
IIMe MOHWKEHNE Topsiika. Teopus TuHeH-
HBIX An(PepeHINATbHBIX ypaBHEHUH TI0-
psnka N. CucteMsbl TMHEHHBIX TUddepen-
IIAJIbHBIX yPaBHEHHH.

Pemmenwue 3aa4, MoroToBKa K KOHTPOJILHOM
pabore.

18

[K-25

Ompoc Ha MPaKTHYECKUX
3aHATHAX. KoHTpOsbHAas
pabora.

12.

11

N3ydeHune TeopeTHIeCcKOro MaTeprana, mo-
TOTOBKA K MPAKTUYCCKUM 3aHATUAM. Tempr:
Yucnossle paasl. CXOAUMOCTE  CyMMa ps-
Ja. AGCOIIIOTHAS U YCIIOBHASI CXOJIUMOCTb.
Heobxoaumoe ycrnoBue cxonuMocTH. CBOM-
CTBa a0CONIOTHO CXOAALINXCS psAAoB. [Ipu-
3HAKH aOCOJIFOTHON CXOTUMOCTH. 3HAKOUe-
penyromuecs psaabl, npu3Hak JlelOHuIa.
OynkunonansHeie paapl. O61acTh CXO1U-
MocTH. PaBHOMepHas cxoaumocTs. [IpusHak
Beiiepmtpacca. CBoiicTBa paBHOMEPHO
cxosmuxcs psaoB: Crenennsie psibl. Teo-
pema Abenst, pagmyc u HHTEepBai (Kpyr)
cxonumoctu. Psn Teiinopa. [lpunoxenue
CTETIEHHBIX PSIOB K MPHOIMKEHHOMY BBI-
YHUCIICHUIO 3HAYCHUH (YHKINH U HHTETpa-
JIOB.

Pemenue 3a1au, moAroToBKa K KOHTPOJIbHOU
pabore.

17

[K-25

Omnpoc Ha MPAKTUIECKUX
3aHATHIX. KoHTponpHas
pabora.
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13. 12 CaMoCTOATEIHbHOE U3YUCHHE TEOPETHIECKO- 4
ro matepuaina. Temsl: 3aMeHa IEPEMEHHBIX
B JIBOMTHOM HHTETpaJe.

N3yuyeHune TeopeTnueckoro Marepuania, mo-
TOTOBKA K MPAKTUYECKUM 3aHATHSAM. TeMmbl:
JIBOWHOM MHTErpajn B J€KapTOBOM CUCTEME
KOOpJMHAT.

Pemenue 3anau.

IK-25

14. TToaroroBska u ciada SK3aMeHa 36

TIK-25 O1reHKa Ha SK3aMecHE

10. IIpumepHast TeMaTHKAa KypPCOBBIX IPOEKTOB (padoT)

11. PeiiTunroBasi cucremMa JJisi OIeHKH YCIeBaeMOCTH CTY/IEeHTOB

Taouauna 11.1 bannbHble OIEHKH JUISl SJIEMEHTOB KOHTPOJIA.

HE IIPETyCMOTPEHO

Makcumanbsblii | MakcumanbHblli | MakcuMaabHBINA
OneMeHThl yueOHOU aesTenb- | Oamr Ha 1-yro KT | Oamn 3a nepuon Oamn 3a mepuoxn | Bceero 3a
HOCTH C Hayaja cemMecT- Mexnay 1KT u mexay 2KT una | cemectp
pa 2KT KOHEII ceMecTpa
[IpemuanbpHBIE OATLTBI 5 5 10
KonTponbHble paboTsl Ha Mpax- 20 20 10 50
TUYCCKUX 3aHATHUAX
Komnmoxsuym 10 10
HTOro MakcmmMyM 3a mepHon;: 25 25 20 70
Craua sk3aMeHa (MaKCHMYyM ) 30 30
Hapacrawmum UTorom 25 50 70 100

Ta6auna 11.2 [lepecuer GaiIOB B OLIEHKH 32 KOHTPOJIBHBIE TOYKH

banabl Ha Aary KOI—[TpOJ’IbHOﬁ TOYKH

Onenka

> 90 % ot makcuMasibHOM cymMMbl OayioB Ha aaty KT

5

Ot 70% 1o 89% oT MakcuManbHON cyMMBbI 0ayuToB Ha naty KT

Ot 60% 110 69% 0T MakcuManbHOM cyMMBbI OayutoB Ha naty KT

< 60 % ot MakcuManbHOM cyMMbI OaioB Ha aaty KT

4
3
2

Ta6auna 11.3 — [Tepecuer cymmbl 0aJIOB B TPAJUIIMOHHYIO M MEXKTYHAPOJHYIO OLIEHKY

Hroropas Cymma 6a.11.11013, YUYUTBIBAECT

Ouenka (I'OC) . Ouenka (ECTS)
YCIELIHO CAAHHBIN YK3aMeH
5 (oTan4HO) (3a4TEHO) 90 - 100 A (0TIIHYHO)
85 -89 B (ouens xoporo)
4 (xopomo) 75-84 C (xoporo)
(3auTeHO) 20-74
3 (YIOBJIETBOPUTEIHHO) 65— 69 D (ynosaersopuressHo)
(3auTeHO) 60 - 64 E (mocpenctBeHHO)

2 (HEyIOBJIETBOPHUTEIBHO),
(He 3auTeHo)

Hu:xe 60 0anioB

F (meynoBneTBOpHUTEIHHO)

12
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12. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00eceyeHue JUCIUIJIMHBI:

12.1 OcHoBHas uTEpaTypa.

Cemectp 1
1. Bepmant A.® Kpartkuii kypc Mmatematudeckoro aHanusa / I.I' Apamanosuu , C-Ilerepoypr 13a-Bo:
Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

2. I'punmmon W.D. JluneiiHas anreOpa. AHaTUTHYECKass TEeOMETpHs (UII  SKOHOMHUYECKHUX
cnenuanbHocTeit). YueObnoe nocobue. / M.D. I'punmmon, JI.A. I'yrosa, JI.M. Marasunuukos, A.JI.
MarasunnukoBa; ®exepanbHOE areHTCTBO M0 00pa3oBaHuio, TOMCKHII rocynapCTBEHHBIH
YHUBEPCUTET CHUCTEM YIpaBlIeHHs W paauodiekrpoHuku. - Tomck: TYCYP, 2007. - 247 c.
Ix3emiuisipsl Beero: 103 k3.

3. MarasunnukoB JI.W. Beicmas matematuka I. [Ipaktukym 1o JUHEHHOW anreOpe M aHAIMTHYECCKOU
reomerpun: YueOHoe mocobue / JIL.M. MarasunnukoB, A.JI. Mara3sunHukoBa; MUHHCTEPCTBO
oOpazoBanusi Poccuiickoii @enepanuu, TOMCKUH TOCYJapCTBEHHBI YHUBEPCUTET CUCTEM
yhpaBieHUs U paauodieKTpoHUKu. - Tomck: TYCVYP, 2007. - 162 c. Ik3eMIasipbl Beero: 975k3.

4. MarazunnaukoB JL.U. Ilpaktukym no nuddepennuansHoMy ucynciaennto: YueoHoe nocodue / JI.U.
MaraszuanukoB, A.JI. MarasuaaukoB; — Tomck : TOMCKHI1 TOCY/IapCTBEHHBI YHHUBEPCUTET CHCTEM
YIpaBJICHUS U painoieKTpoHuku, 2007. — 212 c. Ixk3emMmasipbl Beero: 99 k3.

5. @uxrenrompnr I'M OcHoBbl MatemaTtmuyeckoro aHamuza. 1. 1, C-IlerepOypr WUzm-o: Jlamp, 2015, 10-e
u3.,crep,448c. http://e.lanbook.com/books/element.php?pll_id=65055

Cemectp 2
1. Enbuos A.A. HUaTerpansHoe ucuncienue. uddepennmanbasie ypaBaeHus : yueOHoe mocooue / A.A. Enbros,

T.A. EnbuoBa ; @efepabHOe areHTCTBO 10 00pa3oBaHuio, TOMCKHUI rOCyJapCTBEHHBIH YHUBEPCUTET CUCTEM
yHpaBiIeHus 1 paguod1eKTpoHukH. - Tomck : TYCVYP, 2007. - 263[1] c. Ix3emmisipsl Beero:100.

2. @uxtenronbl .M OcHoBbI MaTeMaTHueckoro ananmsa. T. 1, C-IlerepOypr U3n-eo: Jlans, 2015, 10-¢
us.,crep,448c. http://e.lanbook.com/books/element.php?pll_id=65055

12.2 JToniosHUTEIIbHAS JTUTEpPATYpA.
1. Byrpos f.C. Beicmias matematuka: yueOnuk aist By3os: B 3 1. / [.C. Byrpos, C.M. Hukonbckwuii; pen. B.A.

Camopaunuuii. T. 1 : DjeMeHThI JIMHEHHON aireOpbl M aHATUTHYECKON T€OMETPHUH. - 8- U3/1., CTEPEOTHIL - M.:
Hpoda, 2006. - 284[4] c. Ik3emmaspbl Beero:31 3Kk3.

2. MarasunnukoB JL.U. Beicmias matemaruka. JluHeliHas anreOpa W aHAJIUTHUYECKas TI'eOMETpUS: ydeOHOe
nocoowue / J.W. Marasunnaukos, A.Jl. MarasunankoBa; MuHHCTEpCTBO 00pazoBanust Poccuiickori Meneparum
(M.), ToMckHit TOCYyTapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U PaIU03IeKTPoHUKHU (Tomck). - Tomck:
TMIAO, 2003. - 176 c. Ixk3eMmasipsl Beero: 175 sk3.

3. ITMucemennsrit JI.T. KoHcniekT ekumii o BRICIIEH MaTeMaTHKe: MOIHBIA Kypc. — 5-e u3z, - M.: Aiipuc-IIpecc,
2007. - 602 c. DK3eMILIAPBI BCETO:S5 3K3.

4. llerpymko M.M. Kypc Beiclield matematuku. BBemenue B maremarndeckuid ananus. Juddepenuumansroe
HCYUCIICHHE. Jlexuu u IIPAKTUKYM. C-IlerepOypr N3n-so: Jlans, 2009, 288¢
http://e.lanbook.com/books/element.php?pll_id=302
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12.3. YueGHo-MeTOAMYECKHE MTOCOOHS U TPedyeMoe MPorpaMMHoe obecrevyeHue.

Hpaxkmuueckue 3anamus nPo6OOAMCA RO VUCOHBIM ROCOOUAM.:

Cemectp 1
1. Bepmant A.® Kpartkuii kypc MmaTematiueckoro ananusa / I.I' Apamanosuu , C-IlerepOypr U3a-Bo: Jlans,
2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll id=2660

2. MaraszunnukoB JLU. Tlpaktukym no muddepeHunansHOMy UcuucieHno: Yueonoe nocobue / JI.W. Mara3un-
HUKOB, A.JI. MarazunnukoB; — Tomck : ToMckuil rocyapcTBeHHBIH YHUBEPCUTET CUCTEM YIPABICHUS U Pa-
nuodaekTporuku, 2007. — 212 ¢. Dx3eMiusipsl Beero: 99

Cemectp 2
1. Bepmant A.® Kpatkuii kypc matemarudeckoro ananusa / I.I' Apamanosuu , C-IletepOypr W3n-Bo: Jlaus,
2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll id=2660

2. Embuos A.A. UnrerpanbHoe ucuucienue. Jupepenimanbapie ypaBHeHus : yueoHoe rnocodue / A.A. Enbios,
T.A. EnsuoBa ; @efepansHoe areHTCTBO 10 00pa3oBaHuio, TOMCKHI roCyJapCTBEHHBIH YHUBEPCUTET CUCTEM
yIpaBIeHHs U paanodneKTpoHukH. - Tomck : TYCVYP, 2007. - 263[1] c. x3emmasipsl Beero: 100.

3. EmpnoB A.A. IIpakTukym 1o MHTETpaIbHOMY MCYHCICHHUIO U AU PEepEeHITNATEHBIM YPaBHEHHSIM | yaeOHOe
nocobue / A.A. EnpuioB, T.A. EnproBa. — Tomck : ToMcKuit rocyJapCTBEHHBIH YHUBEPCHTET CUCTEM
ynpasieHus U paguodnekTporuku, 2005. — 204 c. Ix3emMisipsl Beero: 284.

3aoanus na KOHMpPOJIbHbIE PAGOMbL U UHOUGUOYAIbHBIE 3A0AHUS RPUECOCHDL 8 KAMNCOOM U3

CACOVIOUWUX YHUEOHBIX NOCOOUIL.

Cemectp 1
1. bepmant A.® Kparkwuii kypc Mmatemarndeckoro ananmza / .I' Apamanosuu , C-IlerepOypr M3n-Bo: Jlans,
2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll id=2660

2. MaraszunnukoB JL.U. Tlpaktukym no muddepeHnnansHOMy UCUUcieHnto: Yuebnoe nocobue / JI.U.
MarasunankoB, A.JI. MarazunankoB; — Tomck : TOMCKHIT TOCy1apCTBEHHBIN YHHBEPCUTET CUCTEM
yIpaBieHHs U paano3nekTpoHuku, 2007. — 212 c. Oxk3emmiaspol Beero: 99

Cemectp 2
1. Bepmant A.® Kparkwuii kypc MaTemaruueckoro ananuza / M.I' Apamanosuu , C-IletepOypr Uzn-Bo: Jlans,
2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll id=2660

2. EmbnoB A.A. UaTerpansHoe ucuucienue. uddepennmansasie ypaBHeHHS | yaeOHOoe ocodue / A.A. EnbIioB,
T.A. EnpuioBa ; @eaepanbHOe areHTCTBO 10 00pa30BaHuI0, TOMCKHII TOCYAapCTBEHHBIN YHUBEPCUTET CUCTEM
yIpaBJIeHHUs U pagno31eKTpoHUKH. - Tomck : TYCVYP, 2007. - 263[1] c. Ix3emnasipbl Beero: 100.

3. EnbuoB A.A. [IpakTuKkyM 10 HHTErpalbHOMY UCUUCIICHUIO U MU PepeHIINATLHBIM YPaBHEHHSM : YIeOHOE
nocobue / A.A. EnbuioB, T.A. EnbroBa. — ToMck : ToMCKHi rocyJapCTBEHHBI YHUBEPCUTET CUCTEM
yrpasiieHHUs U paano3iaeKTpoHuky, 2005. — 204 c. Ix3emMnisipbl Beero: 284.

13. MaTepuajibHO-TeXHUYECKOE o0ecnedeHne TUCIUNINHbI:
Bo3moxHOCTE paboTaTh B KOMIIBIOTEPHOM KJIacCe U3 pacdyéra OJIMH KOMIBIOTEP Ha CTYJCHTA.
JlekmoHHbIE ayAUTOPHUH, OCHAIIIEHHBIE TEXHUKOW I MYJbTUMEIUNHBIX TPE3CHTAIUN
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IIpuiio:kenune Kk padboyeid mporpamme

denepanbHOE rocyIapcTBEHHOE 010 KETHOE 00pa30BaTeNbHOE YUPEXKIEHHE BBICILIEr0 MPo(ecCHOHATb-
HOro 0o0pa3oBaHuUs

«TOMCKMI I'OCY IAPCTBEHHBIII YHUBEPCUTET CUCTEM VIIPABJIEHUS U PAJINO-
SJEKTPOHUKU» (TYCVP)

YTBEPXJAIO
IIpopekTop no y4yedHoii padore
II. E. Tposin
«  » 2016 .

®OHJ] OUEHOYHBIX CPEJICTB I10 YUEBHOM JUCLIMITJIVHE

MATEMATUKA
YpoBeHb OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbl aKaJieMHUYecKHii OakanaBpuat
HanpasJieHue noaAroToBKu 09.03.02 HMHpopManmoHHbIE CUCTEMBI U TEXHOJIOTHH
IMpodpuin
®opma o0yueHHust OYHas
dakyJbTeT Boruncnutensubix cuctem (OBC)
Kadenpa OMUC
Kype 1 Cemectp 1, 2

YueOHnblii mu1an Habopa 2016 roga u mocjaeaywOIWMX JieT

3aver HE MPESyCMOTPEH Jud. 3a4er HE npeaycMOTpeH

JIk3amen 1,2 cemectp

Tomcek 2016
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1 Bgaeaenue

®onp oneHouHbIx cpeacts (OOC) spasieTcst npuIoKEHUEM K padouelt mporpaMme 1o
JUCIUIUIMHE W TPEJCTaBIsieT CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX
MaTepuaoB (TUIOBBIE 3a]auu (3aJjaHusl), KOHTPOJIbHBIE PAOOThI, TECTHI U Jp.) U METO/IOB
WX HWCIOJb30BaHUS, MPEAHA3HAYEHHBIX U1 U3MEPEHUS] YPOBHS JOCTUKEHUS CTYJICHTOM
YCTAaHOBJIICHHBIX pe3ynbTaToB oOydeHus. @OC no mucrurinHe (MPaKTUKE) UCIIOIb3YETCS
NP TPOBEACHUU TEKYIIEr0 KOHTPOJISI YCHEBAEMOCTH W MPOMEXKYTOUHOW arTecTaluu

CTYACHTOB.

Tabauua 1 — IlepeyeHns 3aKpenyieHHbIX 32 AUCHMIIMHOM KOMIIETeHIIHIA

Jranbl (OPMHUPOBAHMS KOMIIE-

TEeHIUH
IIK-25 CIOCOOHOCTh HCIIOJIb30BaTh MareMmaTH-| JloJIZkeH 3HATh OCHOBBI JIMHCHHOW all-
YECKHE METOIbl 00pabOTKH, aHaM3a M| reOpbl, BEKTOPHOH anreOphl, aHATUTHYC-
CHUHTE3a pe3yJIbTaTOB npodeccro-| CKO reoMeTpUH, OCHOBBI MaTeMaTH4e-
HaJIbHBIX HUCCIICAOBaHUN CKOr'0 aHaju3a, TCOPUU OOBIKHOBEHHBIX
Qg epeHInaIbHbIX YPaBHEHUH.
JoakeH ymeTb  IPUMEHSATb 3HAHUA,
IMOJIYYCHHBIC IPpHU HU3YYCHHUHU MATCMAaTH-
KM, JUJI OCBOCHMS APYIMX IUCUUILIUH,
MPEAYCMOTPEHHBIX y4E€OHBIM IUIAHOM, U
perieHus Tpo(ecCHOHABHBIX 3a1a4.
JloskeH BJaageTb  OCHOBHBIMHU ajiro-
pUTMaMU pEeLIEHUs 3aJad U HCIOJIb30-
BaTh MaTEMaTHYECKUE METOJbl 00pa-
00Tk MH(pOpMaLIMK, aHATH3a U CHHTE3a
pe3yJIbTaTOB NPH PEIICHUU 3a7a4.

Kog DOopMyTHPOBKA KOMIIETEHIIUH

2 Peaau3anug KoMneTeHIMHA

Komnerenuus IIK-25

ITK-25: cnocoOHOCTh MCTIOB30BaTh MAaTEMAaTHICCKHUE METOIbI 00pa0OTKH, aHAIH3a U
CUHTE3a PE3YIbTaTOB MPOGECCHOHATBHBIX UCCIICTIOBAHU.

Jlnst popmMupoBaHUS KOMIETCHIIMM HEOOXOAMMO OCYIIECTBHUTH DS ATAloOB. DTarbl
dbopMHUpOBaHUS KOMIIETCHIINH, TPUMEHSIEMbIE JIJII STOTO BUABI 3aHSTHI, W UCIIOIb3yEMbIC

cpeacCTBa OOUCHUBAHUA IIPCACTABICHBI B Ta6J'II/II_Ie 2.
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Tadauua 2 — Iransl GOpMHUPOBAHUS KOMIIETEHIMH, 3AHATHA U UCIOJIb3yeMble

cpeacrea OCHUBAHUA

HOUM anreOphl, audde-
PCHIIMAIBHOTO W HHTE-
rPaJIbHOTO HMCUYUCIICHHH,
TEOPUH OOBIKHOBEHHBIX
g hepeHInaTbHBIX
YpaBHEHHA, TEOPHH Psi-
b1 (0):3

M3YYCHHH Kypca MaTe-
MaTHKH, JJI1 OCBOCHHUSA
TPYTHX TUCITUTLINH,
PEyCMOTPEHHBIX

y4eOHBIM IUIAHOM, W
MOJIb30BaThCS, MpPU He-
00X0OUMOCTH, MaTeMa-
TUYECKOH JTUTEPATYpPOU.

CocTaB 3HaTh YmMmerTh Baagers
CO}_Iep)KaH]/[e 3HaTh OCHOBBI JHMHEH-| YMeTh NMpUMEHATh 3Ha-| Brnagers OCHOBHBIMU
TAIOB HON anreOphl, BEKTOP-| HUA, IOJYYCHHBIC TNPU| AITOPUTMAMHU PEIICHUS

3aJa4 ¥ HCIOJIB30BaTh
MaTeMaTHYECKHE METO-
el 00paboTku uHGpOp-
Maluy, aHajau3a U CHH-
T€3a pe3yJabTaTOB IMpH
pelIeHny 3a1a4.

Buael 3ansaTuit

o Jleknumu;

e [IpakTnueckue
3aHATUS;

L4 KOJ'IJ'IOKBI/IYMBI;

e ['pynmnoseie
KOHCYJIbTAIUU;

e (CamocrosgTeibHas
pa60Ta CTYACHTOB.

e [Ipaktnueckue
3aHATUS;

e ['pynmnoseie
KOHCYJIbTallUH;

e Brmonnenue
JOMAIITHUX 3aJIaHMNi1;

e (CamocrosTenbHas
paboTa CTy/ICHTOB.

e [IpakTnueckue
3aHATUS;

e ['pynmnoseie
KOHCYJIbTallUH;

e (CamocrosiTenbHas
paboTa CTy/ICHTOB.

cpeacTea
HUBAHHUS

HUcnoab3yemble

one-

e Tect;

e AKTUBHas NIpoBepKa
JIOMAIIIHEr o
3aJlaHus;

e KoHntponbHas
pabora;

e Komioksuywm;
e 3auer;

e DK3aMeH.

e Odopmienue u
3aIIuTa JOMAITHEr O
3a/1aHus;

e KoHntponbHas
pabora;

o KOHCIEKT TEeMBI,
MpeIHa3HAYCHHOU
JUIS CAMOCTOSTEIb-
HOTO U3YYCHUS;

e 3auer;

e DK3aMeH.

e Odopmienue u
3aIIMTa JTOMAIHETo
3aj1aHus;

e KoHTtponbpHas
pabora;

o KOHCIEKT TEeMBI,
MpeHa3HAYCHHOU
JUISl CAMOCTOSITEIb-
HOTO U3YYCHUS;

e 3auerT;

e DK3aMeH.
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O6HII/I€ XapaKTCPUCTHUKHU rokKasarejiei u KpUTCPUCB OLICHMBAHHA KOMIICTCHIHMH Ha

BCEX 3Tanax MpUBEACHbI B Tabnuie 3.

Taonmuua 3 — O01mme XapakTepuCTUKH NOKa3aTeJeid 1 KPpUTEePpHeB OLlEeHMBAHUS
KOMIIETEHMH 110 dTanaM

IHoka3zarenn u 3Hathb YmMmern Baanern
KpUTEPUHN
OTJINYHO Obnanmaer cucremHbiMu u| OOnamaer  nuamasonom| KoHTpomupyer — paborty,
(BBICOKHIA MIyOOKMMH  3HAHUSMH  B| MPAKTUYECKUX  YMEHHWM,| MPOBOJUT OILICHKY, COBEP-
VpOBEHb) npeenax Hu3y4aeMor 00-| TpeOyeMbIX ISl pa3BUTHS| IIEHCTBYET NCHCTBUS pa-
JacTH C TMOHUMAHHEM Tpa-| TBOPUYESCKHUX penieHui,| 60ThI
HUI] IPUMEHUMOCTH abcTparupoBaHusi  TIpo-
Onem
Xopomo (0a-| 3Haer daxrel, npuHuunbl,| Obnagaer  auamasoHoM| beper  OTBETCTBEHHOCTH
30BBIii ypo-| TipoLecce, o0rmue MOHATHS| NIPAKTHCCKHX YMCHHIA,| 32 3aBEpIICHHE 3a/1ad B
BeHb) B Tpejeiax u3y4aeMoi 00-| TpeOyeMbIX Ul PEUICHHs| UCCICIOBAHNUU, MPHUCIIO-
JaCTH ONpEeNIeTICHHBIX Tpo0JeM| cabIuBaeT CBOE IMOBEIE-
B 00JIACTH UCCIICZIOBAHUS | HHE K OOCTOSATEIILCTBAM B
pelieHny npodiieM
YaoBaerBopu-| O0magaer 6asosbiMu  00-| Obnanaer ocHOBHbIMH| PaboTaeT mnpu mnpsmMom
TeJbHO (TOpo-| WIMH SHAHUAMI Ha yPOBHE| yMEHUAMH, TpeOyeMbIMU| HAOIOICHUH
OCHOBHBIX [OHATHH,| IJI1  BBIIOJHEHUS TIPO-

TOBBIN
B€Hb)

ypo-

0003HAYEHMII W  CTaH-
JAPTHBIX aITOPUTMOB
pelIeHus 3a1a4

CTBhIX 3aJa4

1R
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@opmMynMpOBKa IOKA3aTEIE W KPUTEPHEB OLICHUBAHUS JAHHOW KOMIIETCHIIMU

npuBeJieHa B TabmuIie 4.

Taﬁ.mma 4 — Iloka3aTeyu u KPUTECPHUH OICHUBAHUA KOMIICTCHIIUMU Ha 3Tamnax

IToxa3zareu u 3HaTL YmMmerh Baagers
KpUTEepUH
OTJHYHO pacKkpbiBaeT  CYIIHOCTH| ® CBOOOJHO BEIOMpAET U cBOOO/IHO BJIaJICET pas-
(BBICOKHIA MaTEMATHYECKUX TMOHS-| TMPUMEHSET  METOJbI HBIMH criocobamu
YPOBeHB) TUH,  TPOBOMUT  WX| pEIICHHs 3a1ad B JIO- MPEACTABICHUS  MaTe-
XapaKTEpUCTHKY; OBIX CUTYyalUsIX; MaTHYecKod  uH(pOp-
AHAJIM3UPYET CBSA3HM MEXK-| ® YMEST MaTeMaTHYeCKH|  Malluu
Iy pa3jiuyHBIMU TIOHS-| BBIpAXaTh U apryMCH-| ® KPUTUYECKH OCMBICIIH-
TUSIMH, TUPOBAHO JIOKA3bIBaTh|  BAaeT IOJIyYCHHBIC 3HA-
00OCHOBBIBAET ~ BBHIOOp|  OCHOBHBIE IIOJIOXKEHUS|  HHS
MeTOAa, IUIAaH M OTambl| HPEIMETHOH OONacTH| e KOMIETEHTEH B pas-
peleHHs 33]1a4H. 3HaHUS. JIMYHBIX CUTYAIHSIX
Xopomo (0a-| ® maer ompenencHus OC-| ® YMEET KOPPEKTHO BbI- BIIAJICET Pa3HBIMU
30BBIii ypo-| HOBHBIX NOHATUA M|  paXkaTh M apryMEHTH- crioco0amu MpeCcTaB-
BeHb) NPUBOAMUT MPHUMEPHl UX| POBAHO OOOCHOBBIBATH JICHNUs MaTeMaThe-
MIPUMCHCHHS, OCHOBHBIE TTOJIOKCHHUS CKO mH(pOpMAITNH;
HOHUMAET CBA3M MEXAy| HPEIMETHOH 001acTu KPUTHYECKH OCMBICIIU-
pa3IMYHBIMK ~ TIOHATH-|  3HAHUS, BaeT MOJIy4YCHHbIC 3Ha-
SMU; HPUMEHSIET METO/IBI HUS
apryMeHTHpYyeT  BbIOOp peuIeHn 3aaaq B JrO-
METOJIA PELIEHHUS 3a1aun; |  OBIX CUTyalusX;
COCTaBJISIET TUIAH pele-| ® YMEET ONKMCaTh OTallbl
HUS 33JIa9H. pelIeHus 3aauu.
YnoBiaersopu- JTaeT OTIpeIeIICHUS ymMmeeT paboTarh co BJAJIe€T  TEPMHUHOJIO-
TeJILHO (MOpo- OCHOBHBIX ITOHSTHH; cnpaBquoﬁv rHMeil IpeJMEeTHON 00-
rOBLIIi ypo- BOCIIPOU3BOJIUT OCHOB- JUTEPaTypOH; JIACTH 3HAHMUSI
HbIC (aKTHI; yMeeT MPUMCHSITh Ha
BCHE) 3HAET CTAaHJApPTHBIC aIro-|  MPAKTUKE OCHOBHBIC
PUTMBI pEIICHHUS THIO-|  METOIbI PEIICHUS TH-
BBIX 3a1a4. MTOBBIX 33739,
yMEET  TPEJICTaBIATh
pe3ynbTaThl CBOEU pa-
OOTHI.
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3 TunoBbie KOHTPOJIbHBIE 3aJAHUS

Jlmst  peanuw3aniiy  BBIMICTICPEYUCICHHBIX — 3a7ad  OOYYCHHS  HCIOJIB3YIOTCS
CJIEIyIOLIUE MaTepUabl:
— THIOBBIC KOHTPOJIbHBIE 3aJaHUsl WJIM MHbIE MaTepualibl, HEOOXOIAUMbIE NIl OLIEHKU
3HaHWM, YMEHUMN, HABBIKOB U (MJIM) OMBITA JIEATEILHOCTH, XapaKTEPU3YIOIINX STaIlbl
dbopMupoBaHUS KOMIIETCHITNI B MPOIECCE OCBOCHUS 00pa30BaTEIHLHON MPOTrPAMMBI,

B COCTaBC:

TecT: UTOTOBBIN TECT MO QJICMCHTAPHBIM 3HAHUAM U ITPAKTUICCKHUM HABbIKAM

Cemectp 1

Jlemo-eapuanm

Tecrt 1. JIluneiinas ajareopa.
X—3 X+4

1. PemmTe HEpaBEHCTBO ‘ 5" i1 <1.
0 5 0 4 a

2. Beruucnure onpenenutens (4 -3 @ |, eciM ONpeneIUTENb b 1‘ =3.
b 9 -1 B

2 -5 1 -1 1 o
3. aHbI MaTpHULIBI A:(_l g), B:(25 _4), C:(3 8 2). Haiinure (A+B)C.

5 2 -5 3 5 -2
4. Kaxkas u3 marpunr A= , B= 1 nm C= SIBJISIETCST OOpaTHOM ISl MaT-

-3 1 -2 3 -1
55
punbl D = ?

-3 -5
1 0 -2
5. Wwmeer mu matpuma A=|-2 -1 0 | oOparnyo?
1 1 6

6. Haiinure matpuiy, oOpatHyto MmaTpuie A= (_24 _97)

7. TlpoBepbre, siBisieTcst i BeKTop Xy = (—1;3; 2;1) pelieHneM cuCTeMbl ypaBHEHHI

{3x1 — A%, + 2% — X, = -12,
8.  Haiiaure ob1ee pemeHre CUCTEMbI TMHEHHBIX YpaBHEHHH
X\, + X — 3X3 + 5% + X5 = 2
2%, + X3 = X = 2% = -1
X3 + 2% + 33X = 4
9. 3BanmmuTte HyHTAMEHTAIBHYIO CHCTEMY PEIICHUI CHCTEMBI TMHEWHBIX OJHOPOIHBIX YPaBHEHUH,

X\, = 2% — X4 + X,
eciH ee o01Iee pereHne MeeT BU/T % = ¥ 4+ Bx o%. -
2 = 08 4 5

2N
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10.

[Tpu xakux 3HaYCHHSX MapaMeTpa K cucreMy ypaBHEHHI {((2kk ++5]5);( i 8::\%3{/

7,
4k +1

MO>KHO peruTh 1o Gopmyrnam Kpamepa?

11.

12.

13.

14.

15.

Oneparop A JeHCTBYeET MO 3aK0Hy AX = (4X, — Xy +3%g; — 2% + Xo; 3%, +2X, —5X3) . Haitaure 06-
pa3 Bektopa a=(-14;2).

Bekrop @=(-2;3;7) sBusercs cOOCTBEHHBIM BEKTOPOM omeparopa A, OTBEYAIOIIUM COOCTBEH-
Homy uncny A =-3. Hailigure o6pa3 BekTopa a.

Oo6pa3 Bektopa a =(2;—1;—5) mnpwu neiicrBum oneparopa A pasen (8;—4; —20). Haiinure co0-
CTBEHHOE 3HaYEHHE OIIepaTopa, KOTOPOMY OTBEYAET BEKTOp a .

Onepatop A JeHCTBYyeT 1o 3aKkoHy AX = (X% +3X%y +2Xg; 2Xy +4Xg; — X4 +5X, +5X3) . Hokaxure,
410 BekTop d=(6;1; —4) coOCTBEHHBIN BEeKTOp 3TOr0 orneparopa. Haiiaure coOCTBEHHOE YHUCIIO,

OTBCUAIOIICC 3TOMY BEKTOPY.
HaﬁHHTC COOCTBEHHBIE YHCIIA U COOCTBEHHBIE BCKTOPbI JIMHEWHOTO oreparopa I[eﬁCTBYIOHICFO 10

3aKkoHy AX = (3%, +2X,, 4%, + X,) . Crenaiite mpoBepKy.

16.

17.

18.

19.

[pu kakux x u y touku A(3;-1;4), B(5; 2; -1), C(x;y;2) u D(-1;2; 7) sBustoTCsS BepuIMHA-
MM TMapajuiesorpamma?

Haiigure yroa Mex 1y AMaroHasIMUA YEThIPEXyrojbHUKA ¢ BepinHamu B Toukax A(—1; 2; 3), B(4;
-1;2), C(3;1,5) u D(7;1; -3).

Touku A(2; -1;4), B(7; 4;-5), C(-1; 2; 9) — Bepurunbl Tpeyroibuuka. Haliaure [IuHy MeTHaHBI
AM.

Haiimre mIomans mapauienorpayMma, ocTpoeHHoro Ha Bektopax a=(3;-12) u b =(1,0;-3).

20.

21.

22.

23.

Hanumure ypaBHeHHE NPsAMOM, Ipoxosiiei yepes Touky M, (—1; 5) MapajuIeIbHO NPSIMOU
2X+3y+7=0.

Hanmmnre ypaBHeHHe npsMOH, poxoasieil yepes Touky M, (3; —4) NEPIEHAUKYISIPHO MTPSIMOMN
4x—-y+21=0.

Hannmnre ypaBHeHHE IIIOCKOCTH, IPOXOAsIIEH yepes Touky M, (3; 1 —2) [apaJUIEIIbHO IUIOCKO-
cth X—2y+4z+6=0.

[Npu kakux 3Ha4eHusx K miaockoctn kX—2y—5z+1=0 u x+8y+kz—6=0 neprneHauxymnsp-

HEBI?

Tect 2. MareMaTHYECKHA aHAJIN3.

Cdopmynupyiite Ha s3bIke €-O ompenenenue mpenena lim f(x)=oo.
x—1

5 _3n*+4n®-n
Haiiure npenen nocnenosarenbHocT  1im 2 5 .
n—o 2n* -5n“+n-9

21
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. 2x2-9x+10
Berauciure npegen gpyukimn - lim o -
x=2 xX°—-7x+10

6
Berancute npegen  lim(4—x)< -2 .
x—3
(ex‘?’ —1)sin(x -3)

JX+1-2

TO HAMUTE MOPSAIOK MAIOCTU ATOH (PYHKITUH.

SABnsercs mu pyHKmusa o (X) = O6eckoHeuHOo Masloil B Touke X, =37? Ecuu na,

X2 —2x+4 mpu X< 2,
OxapakrepusyiTe Touku pazpbiBa pynkuun f (X) = 5

2

nmpu X 2 2.
X°=9

10.

11.

12.

13.

29

Haiinute mpousBoaHbie GyHKIHH (pe3ynbTaT HE MPeoOpa30OBbIBATH):

2) f(x)=§+%&2;

Haiigure Bropyto mpousBoanyto ¢pyukimu | (X) =\/; er,

b) f(x)=cos*2x; c¢) f(x)=In(arctgx).

. X g
HaiiauTe mpoMeXyTKH MOHOTOHHOCTH M TOUKH 3KcTpemyMoB pynkuuu f (X) = > +=
X
Haiiiure NpoMeKyTKH BBIIYKIOCTH U TOUKH nepern6a gpyukumn T (X) = X-In(x? +1) .

3

) X —e7*
Berurcnute npezen mo npaswiy Jlonurans  lim —— .
x— 0SIN 2X - C0S X

2x% +3x

Haiinure acumnrorsl rpaduka pynxmun | (X) = 5> -
(x+1)

Haiinute nepseiii u BTOpoit nuddepenuuansl yHknun Z = (2X + 5y)3.

Cemectp 2

Tect 3. MatemaTuuyeckuii anaau3 (MHTerpabl, 1udpdepeHnuaabHbIe

YPABHEHHS U PSAAbI).

Brrancnure nHTErpaThI a) J‘X—dX’ 0) I%dx; B) I22X—+7dx;
J3-2x2 COS“X X*—3x—-4
X ; 1) jxexdx.

r) J.—\/m;r%/x_s d

63
Brruucnure uHTErpal j
8

X+1 dx.
X—3

Boraucnute niomaab GUrypel, orpaHU4E€HHON KPUBBIMU Y = X2 —4x+2, y=4-3x.

o0
2
Borurcnute HecOOCTBEHHBIN HHTETpa J. 4xe™™ dx.

JIn2
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5.  Bbruucnurte uHTErpaNI “ (x+2y)dxdy, rae obmacte D orpanuveHa KpUBBIMU y=\/; ,y=0,
D
X+y=2.

6. Omnpenenurte TUIBI ypaBHEHUH MEPBOTO MOPSAKA

a) xyy = y2+xyx2+4y? ;

0) y'+ ycosx=sinXx-COSX ;
B) y-In®y+y Jx+1=0;
2y — X

2X+Yy

r y'=

7. Hailigute o0uiee pelieHre ypapaeHus Y — VY-t X =6sin’ X u pemure 3amauy Komm
p yp p y

(5%

8.  Oobuee pemenne quddepeHIanIbHOr0 ypaBHeHus: Yy’ = 2X—7 HMeeT BUM:

1 4 7 3
1 =—X —=X"+C;
)y 12 6
1 4, 13 C .,
2 =—X —=X"+—=X"+C,x+Cj;
)Y Y 5 2 3
1.4 73, C o
3) y=—X—=xX"+—=X"+C,x+C;g;
)Y 12 5 > 2 3
4) y=x*—x3+Cx* +C,x+GC;.
9.  Haiigure obmee pemenue qudepeHnaIbHOr0 YpaBHEHUS
a) y"—-4y"=0; 0) y'—4y'+5y=0.
10. VYcraHoBHTE COOTBETCTBHE MEX1y AU depeHIHaNbHBIM YPaBHEHUEM U BHIOM €TI0 YaCTHOTO

peHiCHusd

a) y'+2y'+2y = x* +3x+7 1)y, =ax;

6) v'+2y =Xx?+3x+7 2) vy, =ax’* +bx+c;

B) Y +2y" =x*+3x+7 3) Yy, = (@ +bX)x;

r) y'+2y —3y = x* +3x 4) Y,, = (@ +bx+0)x;
) y”+2y':X2+3X+7 5) You :(aX2+bX+C)X2'

11. VYcraHOBHTE COOTBETCTBHE MCXKAY BUaMU CXOAUMOCTU U pAaaMu:

N Z( Dy, Z Z ™
vt 3n+1 < [on® 15

0 _1 0 n+1
(_1) n+1 N +1
, 5 ; 6) 2 (D" —
Z;‘ 6n+5 ) nz_;‘ n-4" ) nz_;‘ 2"
a) a0COTIOTHO CXOJIUTCS; 0) yCIIOBHO CXOJUTCS;  B) PACXOJUTCS.

2 (3n+5)(x-)™
12. Omnpenenure 001aCcTh CXOAUMOCTH pslia Z o .
n=1

2X

13. Paznoxure pynkipo f (X) =e" B psax Teisopa 1o CTENEHAM X.
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1
14. Paznoxwure pynkipo f (X) = c B pan Teitnopa B okpecTHOCTH TOUKH X, =0.

15. 3anummwure yucio z = B anireOpanyeckoii popme. Haiimute ero Moaynb U apryMeHT.

7—i
16. Beruucnure mpousBeIeHNE KOMIUIEKCHBIX YUCEI, 33JaHHBIX B TPUTOHOMETPHUECKOH opme

2r .. 2«w 3r .. 3r
COS—+I1SIn— || COS—+1I1SIn— |.
5 5 7 7

KontpojanHas padora:

Cemectp 1
KontponsHas padora Ne 1. Jluneitnas anre0pa.
KontponbHast pabora Ne 2 BekropHas anredpa ¥ aHaJIMTHUECKasi TEOMETPHUS.
KonrtponsHas pabora Ne 3. Bejenue B aHanms.
KonTponbnas padora Ne 4. JluddepenunpoBanue clioxHONH HyHKIUH.
KontpomnbHast padora Ne 5. VccnenoBanue pyHKINU U TOCTPOSHHE IpaduKa.

Cemectp 2
Kontposnbnas pabora Nel. KommuiekcHblie uncia U IEUCTBUSL C HUMU.

KoHntponbhas padora Ne2. HeonpenenéHublii HHTErpall.
KonTponbras padorta Ne3. OnpenenéHHblii MHTETPA M €T0 MPHIIOKCHHUS.
Kontponbnas padorta Ned. [luddepenunansabie ypaBHEHUS IEPBOTO MOPSIKA.

Kontponbnas padora Ne5. JIuneitnsie nuddhepeHnuansapie ypaBHEHUS TOPSAIKA N C IOCTOSHHBIMU
KodpdUITMEeHTaMH.

Kontponbnas padora Ne6. Teopus psaoB.

Jlemo-eapuanmol KOHMPOJILHBIX PAOOM

Cemectp 1
1. Jluneiinas anredpa

emo-eapuanm

1 0 -1 8 5
1. Pemwre ypaBHenue |2 1 3 |-X=|1 -5|.
11 0 2 -1

X — X, + X3+ X, —2X%5 =1,
4%, —5X, —3X; —5X, +8X%; =5,
2X, + Xp — AX3 +2X, +2%; =8, "
3% —TX, +2X5 —6X, + 4X5 =—2.

2. Jlana cucrema JMHEHHBIX YpaBHEHUH JlokaxuTe, 4TO CUCTEMA CO-

BMECTHA U pELINTE €€ METO0M [ 'aycca.
3. Haiinure obmiee penieHre CUCTEMBI OTHOPOTHBIX TMHEWHBIX YPaBHEHHIA:
2X; — Xy —3X3 — 3X, — X5 =0,
3%, —2X, +5%; —4x, —X; =0, Haiigute pyHIaMeHTAIbHYIO CUCTEMY PELICHHH.
4%, —3X, +13%; —5X, — %5 =0.
4. Ormeparop A nedcTByeT B IpocTpaHcTBe R3 10 3akoHy AX = (4% —3Xg; X +7X; — X35 2% —3X3)
Haiinure matpuny oneparopa A. Haiinure o6pas Bektopa € =(5; —1, 3). Haiiaute coOcTBEeHHBIE
qucia U COOCTBEHHBIE BEKTOpa 3TOr0 OIeparopa.

24
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2. BextopHas anrebpa v aHATUTUYECKAsI TEOMETPHS.
Hemo-eapuanm
1. JHamwer toukn A(0; -2; -2); B(0; -1; -3); C(-2; —4;-1); D(-2; 2; 2). Haiigure BBICOTY IMUPaMHUJIbI
ABCD, onymennyto u3 Bepumnsl B.
2. Haiimute yron mesxay Bekropamu a=(-10;7) u b =(4;-4;2).
3. CocraBbre ypaBHeHue BboIcOThI AH, ecnm 3amanbl Beprumubl Tpeyronbuuka A(6; 1), B(1;7),
C(9; 5).
Hanwmmure ypaBHenue miockoctu Tpeyroasauka ABC, ecmu A(1; 1; 1), B(2; 1; 1), C(1; 0; 2).
Yepes toukn M(1; —1; 0) u N(O; 3; —12) mnposeaute npsmyro. Haitinure Touky mepeceueHus 3Tou
IpsIMOM U TuIocKkocTH 2X+3y+2-1=0.

ok~

3. Beenenue B ananus.

emo-eapuanm
1. Cohopmynupyiite onpeaeiicHue mpeaeia Ha s3eike «g-0»  lim f(x) =-1.
X—2

2. Bpraucnure npeaensl

_ 2x*-3x-5 _ J1+2x-3 ([ ax—3)\@xd2x-6)
lim = ——— 6) lim =225 B) lim ;
x>-1X" +4x° -5 x—4 X =2 x—3\ X+6
i : 1/(x+1)
0 lim MEESNO i [S'”zxj |
x—0  sin4x X0\ X

J7+x-3

3. Haiinure u oxapakrepusyire To4ku paspbisa pyrkuun f(x) =— e
X" —oX+

4. NuddepeHunpoBaHue CIOKHOW (HYHKIIHH.

emo-eapuanm
1. Brruncnure Npou3BOIHBIC

6
a) y::ﬂ“x6 ; 0) y:xV1—x2-+4amSMX; B) y = (2—x%)cos 2x + xsin 2x
1-x

2. HaiinuTe Ipou3BOIHYIO BTOPOTO TIOpsAKa y=v/e>* +1.
In x

X2 +2

3. Haiiaure nuddepenman GpyHkuuu Yy =

. In(x*—5x+7
4. Beruuciure npeaen lim In(x" =5x+7)

> , Mcnousib3ys npaswio Jlonurans.
x>2 e¥ % _sinx

5. HccnenoBanue GpyHKIUN 1 MOCTpOSHHUE TpaduKa.

Hemo-eapuanm
2
o o . X®—=3x+1
1. HaiinuTe yriaoBoit KoapGUIMEHT KacaTelnbHOH K rpaduky QyHKIUN Y = a2 B TOUKE C
X+

abcumccont X, = —1.

2. Haiizure TouKH dKCTpeMyMa QYHKIHA Y = x> (x +2)° . AN

3. Haitnure HHTCPBAJIbI BBIITYKJIOCTH U TOYKH ICPET nba

rpaduka GyHKIUU Y = x4 —12x3 + 48x% -5

4. ®yukums y=f(x) omnpeneneHa Ha otpeske [—4; 7]. Ha
PHICYHKE M300pakeH Tpaduk ee mpou3BoaHOW. HaliauTe TOYKM MakcuMyMa M MUHUMYMa (pYHKITUH,

25
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POMEXYTOK YObIBaHUS (PYHKIMH, yriioBol K03(dunmeHT kacaTenbHON K rpaguKy GyHKIIMH B TOUKE
Xo=4.

Cemectp 2
1. KoMIuiekcHBIE 4iciIa M JEHCTBUA C HUMH.

emo-eapuanm

3-5i  3+i
-t = .

-1- 2| 3-4i

3z .. 3rx A 47z
2. Boruumciaure 2| cos— +isin— |-| cOS— +isin— | .
7 7 5 5

1. 3anmumure B anredbpandeckoi opme 9ucio

3. Haiinure Bce 3Ha4YEHUS KOPHSA A-4+4i .
Pemure ypaBHeHune x> +8x+32=0.
2. HeompeeneHHplii HHTETpaJL.
Hemo-eapuanm

BLI‘II/ICJ'II/ITG HUHTCI'paJIbl:

3
1 J‘arcsm x ) 5 J‘ 2x+9 dx - 3 J‘ \/;+§
V1-x? X"—-2x-3 @fx -2)3x?
4. J.x-ezxdx; 5. J-COSX . 6. J.In X4
SIn” X
3. OnpeneneHHblii UHTETpal.
Hemo-eapuanm
/2
1. BsluuciuTe UHTErpa I de.
2+sin X

. . 8
2. Beoruucnure miuomane GUrypel, orpaHu4eHHON runepooao Yy =— wunpsameiMu Y =2X, y=0,5X.
X

3.  BerumcnuTe JIMHY IyTH TUIOCKOH KPUBOM {y g(t 1)1) ., ecmu te[0;1].

4. InddepeHumanbHble ypaBHEHUS IEPBOTO MOPAIKA.
emo-eapuanm
Haiigure obiee perienne ypaBHeHuil. Ecinu 3a1anbl HauanbHbIE YCI0BUS, pemnTe 3aaady Kommn.

1. @—@zwyyﬂc%2y=m

2 y= y +2x° y
X3 +xy
Yy o x+l
3. , 2)=3.1.
y'+ 1 17 y(2)

5. Jlunetinbie nuddepeHmaibHble YpaBHEHUS C IOCTOSTHHBIMHU
KO3 PHUIHEHTaMH.

Hemo-eapuanm
Pemnre ypaBHeHUsS
1. y"-y'= 6x2 +3X;

2R
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N

y"—4y'+5y =28c0s3x +24sin3x ;

3. y'+3y'—4y=(14x+ 37)e3x , peummre 3anauy Komu y(0)=4, y'(0)=-
4. y"+4y=8ctg2x.
6. Teopus psioB.
emo-eapuanm
1. Hccnenyiite CXOQUMOCTb PSIIOB Q) i o 0) i( N — 4n+l
(n 1) n=! \}n +6
n+l gn 0
2. 2. Haiigure 061acTh CXOIUMOCTH PSIOB: Q) Z D75 0) Z (3)( +11)
2 ( _1) n= x+1
0 n
3. Haiinure pagnyc u HHTEpBaJ CXOJUMOCTH CTEIICHHOTO psijia Z%
n-
n=1
X
4. Hcnonb3ys CTaHIAPTHOE PA3JIOKEHHE, BEIYMCIUTE HHTETPAT J. x3sin x3dx.
0

BbinoJiHeHHE JOMALIHEIr0 3aJaHHUs

Cemectp 1

Marpuisl 1 J€HCTBHSI C HUMH.

Onpenenurenu.

OOparHast MaTpula U PEeLIEHUE MaTPUYHBIX YpaBHEHUH.
Panr marpuiis!.

Merop 'aycca penieHust CUCTEM JIMHEHHBIX YPaBHEHUM.
OnHOpPOJHBIE CUCTEMbI IMHEMHBIX YPAaBHEHUIA.

Bexropnast anre6pa.

CoOcTBeHHbIE YKciia U COOCTBEHHBIE BEKTOpa JMHEHHOIO OnepaTopa.
[Tpstmast Ha IIOCKOCTH, MJIOCKOCTh, IPsSIMasi B IPOCTPAHCTBE.
OneMeHTapHble GYHKIUHU U UX IpadUKy.

[Tpenen GpyHKIMH.

3amevareabHbIE IPEENIBI U UX CICACTBHUSL.

HenpepbiBHOCTh QyHKINH, KJIacCU(UKALIUSA TOYEK pa3phIBa.

JuddepenurpoBanme clnoxxHOM GYHKINUU OAHOM epeMeHHOH.

CoNoR~ LN E

el
= o

e el
ok~ Wit

HpOI/ISBOI[HI)IC BBICHIUX IMOPSIKOB.

-
S

IIpaBuno Jlonurans.

-
~

Hccnenoanue (GyHKIIMN OHON TIEPEMEHHON Ha HKCTPEMYM.

[EY
®©

Hccnenosanue (GyHKIIMM OHOM NepeMeHHON U ocTpoeHue rpaduka QyHKIUY.

Cemectp 2

HuddepenurpoBanme GyHKINN HECKOIBKUX TEPEMEHHBIX.
OKCTpeMyMbl (PYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

HuTerpupoBaHue palmoHaIbHBIX Apo0ei.

HHTerpupoBaHre NppalMOHAIBHOCTEN U TPUTOHOMETPUYECKUX BBIPAKECHUM.
Beruncnenne onpeaeneHHbIX HHTErPajoB.

I'eomeTpuyeckrie NpUIOKEHUS ONIPEIEIEHHBIX HHTETPAJIOB.

HecoOcTBeHHbIE HHTErpajIbl IEPBOTO PoJa.

©oNo R~ wNRE

KoMmruiekcHpie umcia.
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10. Muddepenunanbubie ypaBHEHUS ¢ pa3AesIOMIUMUCS TEpEeMEHHBIMU OTHOPOIHBIE MU dhepeHiu-
albHBIC YPaBHEHUSI.

11. Jluneitnsle nuddepeHanbHble ypaBHEHUS U ypaBHeHUs bepHymm.

12. uddepenunanbupie ypaBHeHHS, JOMYCKAIOIINE TOHWKEHUE MTOPSIKA.

13. Jluneitasie nuddepeHnranbHple ypaBHEHHUS BBICIIMX MOPSIIKOB C TTOCTOSHHBIMUA KOA(h(UIIMCHT a-
MU (OIHOPOJHBIE U C IPABOM YaCThIO CIICIUATIBHOTO BUA).

14. CXoaumMOCTh YHCIOBBIX PSIOB.

15. O6nacTh cXO0MUMOCTH (PYHKIIMOHAJILHBIX PSIOB.

16. Crenennble psibl U psiabl Termopa.

17. [IBoiiHble UHTETPAJIBI.

TeMbl MHHAUBHAYAJbHBIX 3aJaHUM:

Cemectp 1
1. Jluneitnas anre6pa;
2. JluddepennupoBanne GyHKINUN U OTHICKAaHUE X HAUOOJBIIETO U HANMEHBINIETO 3HAUYCHUI;
3. HccnemoBanue GpyHKIMH U TOCTPOCHUE TPA(UKOB.

Cemectp 2
1. HccnenoBanue QpyHKIIMH HECKOJIBKUX MIEPEMEHHBIX Ha AKCTPEMYM.

2. Tlonsenenue yHKIMYM 1O 3HAK nuddepeHImana.

3. KparHble uHTETpaIHI.

Jlemo-eapuanmol uHOUBUOYANLHBIX 3A0AHULL

Cemectp 1
1. Jluneiinas anreOpa

lemo-eapuanm

1. Haiinute A(B + 2C), ecmm A:(_zl g) B:(_23 _23 ‘11) C:(_25 g _14)
3 4 2 1
2. Beruucnure onpeaenuTeNb _21 2 lll' _03 , TIOJyYUB HYJIM B KAKOM-JTHOO CTOJOIIE.
3 0 -3 2
3. Pemmre ypaBHeHHE (_21 _2)'X'(461 gj:(_f g)
XY, — 2X, — 2% + 5%, = 10
4. Jlana cucteMa JIMHEHHBIX ypaBHEHUH é))% : gii I 7X)§3 I 5X;4 z 151 . HenssectHoE X2
4%, — TX, — 4Xg + 12x, = 27
HaiguTe o popmynam Kpamepa. Pemmure cucremy meromom ["aycca.
1 3 -3 -2
5. Jlana matpuiia _27 3 Ig é . Ilpu kakux 3HaUeHHUSX p U ( €€ paHr paBeH 27
1 8 -4 -7
XX — X + 2% + X, + 3% = 5
6. Haitaure obimee penrenne CHCTEMBI ypaBHEHHIA 2X)il j: 2 i 1&;3 i :5&1 i g;ﬁ: - g
X — 4% = 4X3 = 2% = -1

Vkaxure Kakoe-1100 YaCTHOE PELIEHNE 3TON CUCTEMBI.
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X + 2% - 33X + X + X = 0,
2% + 3, + X = X + 35 =

7. aHa crucTeMa JUHEWUHBIX OJHOPOIHLIX YPaBHEHUN 1 -
A FIHOPO yp 4% + TX, — OBX3 — X4, + 5X =

HaiinuTe obuiee penieHre CUCTEMBI U 3alUIIUTE €€ (PyHIaMEHTAIbHYIO CUCTEMY PELICHUH.

8. Omeparop A:R; — Ry IEHCTBYET IO 3aKOHY AX = (2% + 7X, + Xg; 4% +5X, — 2Xg; 4X3) , T2
X = (X; Xo; X3) — IpOU3BOJIbHBIN BekTop. Haliqure a) marpuny onepatopa 4; 06) oOpa3 BeKTopa
a=(4;,—-2;7); B)cCOOCTBEHHBIC YHCJa U COOCTBEHHBIE BEKTOPHI oriepaTopa 4. Caenaiite mpoBepKy.

2. IuddepenunpoBanre GyHKINUNA U OTHICKAHUE UX HAaUOOBILIET0 U HAMMEHBIIIErO 3HAYCHU.

Jemo-eapuanm

1. Beruucnure IIPONU3BOJHEBIC
_In(x* +6x% +10)

Jx+1

2. Bpruncnure mpou3BOJHBIE IEPBOTO M BTOPOTO MOPSIKOB IS MApaMETPUIECKU 3aaHHON (DYHKIIMH
{x = 2(cost +tsint),

a) y=(x*-4x*>+3)-sin3x; 06) y:x-arcsinx+X\/1—X2; B) Y

y =2(sint—tcost)."

3. Haiinute BTOpOii nuddepenunan 1 yHKIuu Y = e_X2 .
4(x? +3)

Ha npomexyTtke [-3; 3].
X% —2x+5 P Y [ ]

4. Haiinure HauMeHbIlIee U HauOoIblIee 3HaUeHusI GyHKIUN Y =

3. UccnenoBanne GyHKIUN U TOCTPOSHHUE IPApUKOB.

emo-eapuanm

Hccnenyiite GyHKIIUU U IOCTPOITE UX TpaduKu
2 —
1) vy :L);:B; 2) y=(x*-4x+3)e*?
X —

Cemectp 2

1. UccnenoBanue GyHKIIMK HECKOIBKHUX MEPEMEHHBIX Ha SKCTPEMYM.
Hemo-eapuanm

Juts pyrkimn Z = X-e*’Y BbiumcINTE YaCTHBIE IPOM3BOIHBIE [IEPBOTO H BTOPOrO MOPSIKA.
Haiinute muddepeHnunaipl nepBoro u BToporo nopsiaka GyHkuuu U = arctg(xy + %) .

Haiigue mpousBoIHYyIO HESIBHO 3aJaHHONW ()YHKITUU X3 + 3X2y — 2xy3 — X2y2 =0.

A w onpoe

Hccnenyiite Ha skcTpeMyM (DYHKIIUH JBYX MEPEMEHHBIX
a) 2=V (4x+y?-2y+2); 6) z=2x*+5y° +6xy+2x+2y—7.
5. Haiinure Hanbosnpliee 1 HaMMEHbIIee 3HAUeHUS PYHKIUN Z = x3 +3xy? —12xy +1 B obnactu D,

OrpaHMYeHHOU MpsiMbIMU X+ Y =3, y—X=3, y=—1.

2. llonBenenune Gpynkuuu nox 3Hak auddepeniuana.
emo-¢apuanm

ax
2. J‘ﬂdx dx

3.
¥ Icosz 3x \/1+tg3x

dx . 4
1. | ——— 4, Ism 7x dx
J.\/Bx-\/S—Zx
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H —8x 8x : 2-5arcctgx
S_J‘ sin x dx 6. J'e : +e8 dx 7.-" IS|2nxcosx§Ix 8. _[7 : dx
\/23in2x—3c052x X _ X 3sin“ x+8cos“ x -1 X +1

4x 6 .
9. J'sm X dx 10.J e"" dx 11'_[ x> dx 12',[ sin2xdx

§eos x J1-26% I 49X Jssinzx+4
e /e +5dx 14I X2 dx 15.J-6x+7ln(2x 2) i« 16 J- 5+2x

—2X 3(x-1) 5+ x°

13.
J e

X° dx

1x)1

X i 3 5 2,2

o [_SINX_ 4 2 J‘3x 5); dx 23 dex 24, IX«/3—5X dx
J 5—cosx (5_)(2) X

25. [ dx

dx
; (x2+1)arcctg'3x 2 J‘\/;(S—Z\/;)

17 [+ 4 g8, I%dx 19. Icosz 2xsin®x dx 20 I
3+X

x(2|n2x+3)

I J_dx dx

=

1 . 2
27. j—~sm—dx 28.
X3 X2

29. j arctgXtly, 30, j \/E

1+ %2 cos® x

3. KpaTHble uHTErpasbl.

emo-eapuanm

-1 0 0 0
1. V3MeHuTe MOPSA0K HHTETPUPOBAHUS Idy I f(x, y)dx+ Idy '[ f (X, y)dx.
-2 —\|2+y -1 _\/Ty

2. BplunciauTe UHTErpat: ﬂ (12x°y* +16x°y*)dxdy, ecmu rpanuia o6mactu D 3a1aHa ypaBHEHUAMHU:

x=1y=xy==Jx.

3. Beluncnure uHTErpa: J. J. yeo,5xydx dy, ecnu rpanuna obnactu D 3amana ypaBHEHUAMU:
D
x=2, x=4, y=In2, y=In3.

Tembl J1a00PATOPHBIX PAOOT: He nPedyCMOmMpPEHblL.

TeMbl U1 CAMOCTOATEJILHON PA0OTHI:

Cemectp 1

=

Anrebpa reoMeTpHUECKUX BEKTOPOB.

IIpsimas Ha nockoctu. [lnmockocts. Ilpsmast B mpocTpaHCTBeE.

3. KpuBble 1 mOBEpXHOCTH BTOPOTO NOpsiika. [IpuBeieHne KpUBBIX BTOPOTO TIOPSIIKA K
KaHOHUYECKOMY BUJTY.

OnemeHTapHble QYHKIMHU U UX Tpapuku. CBONCTBA 2I€eMEHTAPHBIX (PYHKLIUH.
Beckoneuno masbie 1 6eCKOHEYHO OoubIMe (YyHKIUH.

N

ok~

Cemectp 2

JuddepeHnrpoBanre HEIBHO U NTapaMEeTPUUECKHU 3aJaHHBIX (PYHKIINH.
HecoGcTBeHHBIE HHTETpaIbl BTOPOTO POJa.

JuddepenHnnanbible ypaBHEHUS, TOMYCKAIONINE TOHMKEHHE MOPSIIKA.
CucteMbl TUHEWHBIX U GEpeHIINATbHBIX YPaBHEHHI.

[IpunoxeHust TeEOpUH PAAOB K NPUOTMIKEHHBIM BHIYHCIICHUSIM.

agkrownE

2N
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TeMbI KypCOBOI0 IPOEKTA: He npedycMOmpeHsi.

TeMbI KOJJIOKBHYMA:

Cemectp 1
1. Jluneiinas anreOpa, perieHUe CUCTEM JIMHCHHBIX YPAaBHCHHIA;

2. Bexrophas anrebpa;
3. AHnanutHuyeckas reoMeTpHs.

Cemectp 2

1. HeomnpeneneHHbIi HHTETPAT;
2. OrnpeneneHHbIA HHTETPAT.

3K3aMeHaHHOHHLIe BOIIPOCHI.

o

10.
11.

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.

Cemectp 1
Jluneiinas aareopa

OrmpeznerieHne MaTpuilbl pazMepa MXN, KBaApaTHOU, TPEYTrOJIbHOM, MUArOHAIILHOW M €IUHUYHOMN
MaTpul, paBeHCcTBa MaTpull. Onepanys TpPaHCIIOHUPOBAHUS MAaTPHULBI.
Onepanuy CloXKeHUs] MATPUL], YMHOXKEHHUSI MaTPULbl HA YUCIIO U YMHOXKEHUS MATPHLL.
Ornpenenenue nepecTaHOBKY U UHBEpCcHH B Hell. Teopema o uucie nepecTaHoBOK.
Onpenenenyue TpaHCIO3ULIMY B IepecTaHOBKE. UeTHbIE U HEUETHBIE NEPECTAHOBKU. Tepema 00 u3-
MEHEHHUH YETHOCTH MEPECTAHOBKHU IIPU TPAHCIIO3ULINH.
Brraucnenue onpenenureneid 2-ro U 3-To MOPSIKOB.
Ornpezenenue onpeaennuTens nopsaka n.
CBoiicTBa onpeaeuTeNs:
a) Kak n3aMeHuTcs onpenenuTens Ipu TPAHCTIOHUPOBAHUU MATPHUIIbI?
0) Uemy paBeH onpeaenuTeNb, UMEIONIMNA CTPOKY HIIM CTOJIOCTI, COCTOSIINE U3 HYJeH?
B) Kak u3meHuTCs onpenenuTens, €CM ero CTpoKy UM CTOJI0e] YMHOXKHUTh Ha YUCIIO?
r) Kak uzmenuTcs onpenenuresns, €Ciy B HEM [I€PECTaBUTh JIBE CTPOKHU WIIM JBa cTO0La?
CBolicTBa ONpeneIuTeNs:
a) Kak usmenurcst onpenenurenb, €cid K KakoW-1M00 €ro cTpoke mpuOaBUThH IPYryl0 CTPOKY,
YMHOXXEHHYIO Ha HEKOTOPOE YHUCIIO?
0) Uemy paBeH ompenenuTesb, MMEIONINN JBE TPONOPIIMOHAIBHBIE CTPOKH?
B) Kak cBsi3anbl Mex 1y coboii onpeaenutenu Matpunl, 4 u AA?
r) Uemy paBeH OIpeaenuTelNb MPOU3BEICHHUS KBAIPaTHRIX MaTpull A U B?
Omnpenenenne MuHopa nopsaka K, Onpenenenne MuHopa Mjj M anreOpamveckoro JOTONHEHHS
Ajj dTIeMeHTa  &jj .
Teopema Jlamutaca o BBIYMCIIEHUH ONIPENETUTENS opsAKa N.
Teopema 0 cymMme IMpOU3BEAECHUN 3JEMEHTOB OJAHOW CTPOKM Ha anreOpanyeckue TOMOTHEHMs diie-
MEHTOB JIPYrOil CTPOKH.
Omnpenenenne oOpaTHON MaTpUIlbl. Y CIOBHE CYIIECTBOBAHUS OOpAaTHOW MaTPUIIBI.
[TpaBuio BeIYKCIeHUS OOPATHOW MaTPHUIIBI.
Pemenne MmaTpuunbix ypaBHeHud A-X =B u Y-A =B, ecim det A #0.
Onpenenenue apupmeTrnueckoro Bekropa. Onepanuu HaJy apuPpMeTHIeCKUMU BEKTOPAMHU.
Onpenenenne JTUHEHHONW KOMOWHAIIMM BEKTOPOB, JIMHEHHO 3aBUCUMON M JIMHEHHO HE3aBUCHMOM
CUCTEM BEKTOPOB.
Teopema 0 HEOOXOAMMOM U TOCTATOYHOM YCJIOBUH JIMHEHHON 3aBUCUMOCTH CHCTEMBI BEKTOPOB.
Teopema 0 TMHENHO 3aBUCUMOM NTOACUCTEME BEKTOPOB.
Teopema o moacucTeMe JTMHEWHO HE3aBUCUMOM CHCTEMBI BEKTOPOB.
Onpenenennue TMHEMHOTO IPOCTPAHCTBA.
Omnpenenenue 6a3uca JIMHEHHOTO MPOCTPAHCTBA.
Kanonnveckuii 6a3uc N-MepHOIO JIMHEHHOTO MPOCTPAHCTBA.
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23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

o4.

55.
56.

57.
58.
59.
60.
61.
62.

63.
64.

65.

66.

67.

9

Ornpenenenne NogIpoOCTPaHCTBA.

Teopema 0 paznoKeHUH BEKTOpa 1o 0a3ucy B JIMHEHHOM MPOCTPAHCTBE.

OnpeneneHre KOOpAUHAT BEKTOpA B IMHEHHOM MPOCTPAHCTBE.

Onpenenenue paura MaTpULbl YEPE3 MUHOPBI.

Omnpenenenne 6a3uCHOr0 MUHOPA, OA3UCHBIX CTPOK U CTOJIOIIOB MAaTPHUIIBI.

Teopema o 6a3ucHOM MUHOpE.

Teopema 0 HEOOXOAUMBIX U JOCTATOYHBIX YCIOBUSIX PABEHCTBA HYJIIO ONPEICTUTENS.
DneMeHTapHbIe TPEe0OPa30BaHUS MATPULIBL.

Omnpenenenue paHra MaTpuULbl Yepe3 JTMHEHHYI0 3aBUCMOCTh CTPOK (CTOJIOLIOB) MATPHUIIBL.
Teopema 0 IMHEIHOW HE3aBUCUMOCTH OPTOIOHAJILHON CUCTEMBI BEKTOPOB.

Marpuiia nepexojia OT 0{HOro 6a3uca K Apyromy.

®opMmyIbl, CBA3BIBAIONINE KOOPAMHATHI OJJHOTO U TOTO e BEKTOpa B IBYX Oazucax.
Omnpenenenne opTOroHAILHBIX BEKTOPOB. Ompenenenne OpTOHOPMUPOBAHHOTO Oa3uca.
CaolicTBa MaTpUIIbI Iepexoaa OT OAHOI0 OPTOHOPMHUPOBAHHOIO 0a3uca K Jpyromy.
OnpeneneHyue cUCTEMbI JIMHEWHBIX YPAaBHEHUM.

OnpeneneHne peieHus: CUCTEMbI JIMHEHHBIX YPaBHEHUN.

Onpenenenust COBMECTHBIX, HECOBMECTHBIX, OIPEEIIEHHBIX U HEOIPEIETICHHBIX CUCTEM.
Teopema Kponekepa-Kanemin o COBMECTHOCTH CUCTEMBI JIMHEHHBIX YPAaBHEHUH.

[TpaBuno Kpamepa penieHust CUCTEMbI TUMHEUHBIX YPABHEHHIA.

Meron ['aycca peluieHus: CUCTEMBI IMHENHBIX YPABHEHUN.

Ornpezenienne 00IIET0 U YaCTHOTO PEIICHUM CUCTEMbI TMHEHHBIX YpaBHEHUH.

VYcnoBue cylmecTBOBaHUSI HETPUBUAJIBHBIX PELIEHUN CUCTEMBI JIMHEUHBIX OJJHOPOIHBIX YPABHEHUH.
CBolicTBa pelIeHU cCUCTEMBbI TUHEHHBIX OJHOPOIHBIX YPABHEHUI.

Omnpenenenue GyHIaMEHTaTbHONW CUCTEMBI PELICHUI OAHOPOIHON CUCTEMbI JIMHEHHBIX ypaBHEHUH.
UYucno pemennii B ©.C.P.

Onpenenenne auHelHOrO oneparopa A: R, — Ry,

Martpuua auseiiHoro oneparopa A: Rp — Rp.

Omnpenenenne coOOCTBEHHOTO YKciIa U COOCTBEHHOTO BEKTOpa JIMHEHHOTo oneparopa A: R, — Ry.
XapakTepHucTUYeCKOe ypaBHEHNE MaTPULIbI IMHEIHOTO onepaTopa A.

HaxosxneHne coOCTBEHHBIX BEKTOPOB MAaTPHIIbI IMHEHHOTO oreparopa A.

Teopema 0 nMHEWHON KOMOWHAIMU COOCTBEHHBIX BEKTOPOB JIMHEHHOTO ONEPAaTOpa, OTBEYAIOIIHX
OJTHOMY U TOMY e COOCTBEHHOMY YHUCITY.

Teopema o cucremMe cOOCTBEHHBIX BEKTOPOB, OTBEUYAIOUINX Pa3IMYHBIM COOCTBEHHBIM UM CIIaM.
Onpenenenue kBagpaTHuHON popmbl. OOImM BUA KBagpaTHUHOU (hopMbl ipu N = 3.

[ToHsiTHEe KAHOHUYECKOTO BHU/IA U TJIABHBIX OCEH KBaIpaTUIHOU (POPMEI.

BexkTopHas aaredpa

OrnpezeneHne reoMeTpUIeCKOro BEKTOpa, €ro MOyJisl, pABEHCTBA BEKTOPOB.

OnepauHH CJIOKCHHA U BBIYUTAHUS BEKTOPOB, YMHOKCHHA BEKTOPA HA YHCJIO.

Ornpezenenne KOJUIMHEAPHBIX U KOMILJIAHAPHBIX BEKTOPOB.

Ornpenenenne 6a3ruca BO MHOKECTBE T€OMETPUUECKUX BEKTOpOB. [loHsTHEe KoopauHat BekTopa. Ha-
XO0’KJIEHHE KOOPJAMHAT BEKTOPA, €CIIM U3BECTHBI KOOPIUHATHI €r0 Havyalla U KOHIIA.

Ornpenenenne neneHus otpe3ka AB B oTHomieHUHn A. BeraucieHue KoopawHAT TOUKH M, nemnsimiei
OTpe30K AB B OTHOIIEHUH A. BbIUncieHHe KOOpAUHAT CEPEAMHBI OTPE3Ka.

[TonsiTHE MPOEKIIMM TOYKH HA OCh W MPOEKIMHM BEKTOpa Ha 0Cchb. PopMysa BBIYHMCICHHS IMPOCKIUU
BEKTOpa Ha OCh (Uepe3 CKAIAPHOE MPOU3BEIACHUE).

Ornpezenienne CKaJsSIPHOTO MMPOU3BEICHUS IBYX BEKTOPOB. CBONCTBA CKAISIPHOTO MTPOU3BEICHUS.
Ornpenenenne CKaIpHOTO MPOU3BEAEHUS ABYX BEKTOPOB. DOPMYIIbl BHIYUCICHHS CKAISIPHOTO MPO-
H3BCIACHUS BEKTOPOB, 3aJaHHBIX CBOUMH KOOPpAWHATAMU B )I@K&pTOBOfI CUCTEME KOOpJAUHAT.
@®opMynbl BEIYUCICHUS IJIUHBI BEKTOpPA U PACCTOSIHHUS MEXKIY ABYMS TOYKaMH (depe3 CKallsipHOe
npou3sBesieHne). Borancnenue yriia Mexay BEeKTopaMu (dYepe3 CKalsipHOE MPOU3BECHHUE).
OrnpeneneHre BEKTOPHOTO MPOM3BEICHUS JABYX BEKTOPOB. ['€OMETpUYECKHUU CMBICT BEKTOPHOIO
IMPOU3BCACHUA.

CBoiicTBa BEKTOPHOTO POU3BEACHUSI.
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68.

69.

70.

71.

72.

73.
74.
75.
76.
77.

78.

79.

80.

81.
82.
83.
84.
85.

wmn

No oA

®opmysa BbIUKCICHHS] BEKTOPHOTO IPOU3BEIEHUSI BEKTOPOB, 3a/IaHHBIX CBOMMH KOOpJIMHATaMH B
JIEKapTOBOM CUCTEME KOOPIMHAT.

Omnpenenenne CMEIaHHOTO MPOU3BENIECHUSI TPeX BEKTOPOB. ['eoMeTpHuecKuil CMBICT CMEIIaHHOTO
MIPOU3BEICHUS.

®opmysa BHIYUCIECHUS CMELIIAHHOTO POU3BE/ICHUSI BEKTOPOB, 3aJaHHBIX CBOMMHU KOOpJIMHATAMH B
JIEKapTOBOM cHCTEME KOOPAMHAT.

AHAJINTHYECKAS TeOMeTPUs

VYpaBHEeHuUs NpsIMOi poxoJsiei yepe3 Touky Mo(xo, Vo) IepneHAuKyYIsipHO BekTopy N = (A, B).
OO11ee ypaBHEHUE NPSIMOI Ha MJIOCKOCTH.

KaHnoHnyeckoe M mapaMeTpuyeckoe ypaBHEHHS IpPSIMOI Ha IUIOCKOCTH. YpaBHEHHs HpPSAMOM Ha
TUIOCKOCTH, MTPOXOASIIEH Yepe3 ABe TOUKH.

VYpaBHeHHE NPSIMOIl Ha INIOCKOCTH € YIVIOBBIM KO3(puLineHToM.

@opMyIIbI [T BEIYUCIICHUS YTIIa MEXy MPSIMBIMHU Ha TUIOCKOCTH.

VYcnoBust MapauieIbHOCTU U IEPIEHAUKYISIPHOCTH JIBYX MPSAMBIX Ha INIOCKOCTH.

dopMmyria BEIMHCICHUS pacCTOsSTHUS OT TOUKH Mo(Xo, Vo) 10 ipsimoi Ax + By + C =0 Ha MJIOCKOCTH.
VpaBHEHHE IUIOCKOCTH, MPOXOAsuiedl depe3 Touky Mo(xo, Yo, Zo) NEPICHAUKYISPHO BEKTOPY
n=(A, B, C). OGiiee ypaBHEHHE IJIOCKOCTH.

YpaBHEHHE IUIOCKOCTH, MpOXojsiield uepe3 Touky Mo(xo, Vo, Zo) MapauiebHO JBYM BEKTOpam
L =(m,n, p) ul,=(m, n,, p,). YpaBHEHNE IITOCKOCTH, TPOXOJIAIIEH YePe3 TPH TOUKH.

Yron mexay miockocTsMu Aix+ Biy+ Ciz+D1=0 m Axx+ Byy +Crz +D, = 0. YemoBust mapait-
JeIbHOCTHU U NEPIEHAUKYISAPHOCTH ABYX IIIOCKOCTEH.

OO0mee ypaBHEHHE MPSIMOIM B TpocTpaHcTBe. [lapamerpuyeckie U KAHOHUYECKHE YPAaBHEHHS IPSi-
MO# B IIPOCTPAHCTBE.

VYpaBHEHHE OKPYXKHOCTHU C LIEHTPOM B TOUKeE (X, Vo) paauyca R.

Omnpenenenne chepbl. YpaBHeHue chepsl ¢ IEHTPOM B Touke, Mo(xo, Vo, Zo) pamuyca R.
Onpenenenne rummrca. KaHoHnueckoe ypaBHEHHE 3IUIHTIICA.

Onpenenenue runepOoisl. KaHoHnueckoe ypaBHEeHHE THITEPOOITBI.

Omnpenenenne napadosnsl. KaHoHndeckoe ypaBHeHUE apadoIIbl.

MaremMaTnyecKnid aHAJIN3.
BBenenue B anaauns.

ITonsTe MHOXKECTBA, €r0 35eMeHTa. Onepanyuy HaJ MHOXKECTBAMH.

Omnpenenenue MOAysl JEMCTBUTENIBHOTO YKCIIA, €r0 CBOMCTBA.

OnpeneneHne MHOKECTBA OTPAaHUMYEHHOTO CBEPXY, CHU3Yy M OTPaHMYEHHOro MHOXkecTBa. Onpenere-
HUE BEpXHEW rpaHUIIbl MHOKECTBA A; TOYHOM BEpXHEW rpaHullbl MHOKecTBa A. OmnpenencHue HIX-
HEH TpaHUIbl MHOXKECTBA A; TOUHOM HUYKHEN TPaHMIIbI MHOXKECTBA A.

[Moustue pynkmu f:x < Ry— y < Ry OGnactsb onpeseneHns 1 MHOXKECTBO 3HAYCHUH QyHKIIUY.
Knaccwt pynkmmii f:x € Ry — y< Ry 1ipu pa3inyHbIX 3HAYEHUSIX M © N.

Omnpenenenre KOMIO3UIMH QYHKIHHA (CTOKHON (QYHKLIUN).

Jlns ckansipHOH (DYHKIMM CKaJIIPHOTO apryMEHTa: ONpeeeHe MOHOTOHHO BO3pacTarolled 1 MOHO-

TOHHO yObIBarollel (yHKIMHU; ONpeieIeHue YeTHOW, HeUeTHOW (YHKUIMHU U (QYHKIMU OOIIero BUAA; OIl-
peneneHue MepuoauvecKord (YHKIMH; ONpeleleHne OrpaHUYeHHOW CBepXy (CHM3Y), OrpaHHYEHHOU
(GYHKIMU 1 HEOTPAHUYEHHOM (DYHKIIMH.

8.

10.

11.

OcHoBHbIE 3JI€MEHTapHble (PYHKIIMH, UX OOJAcCTH ompeieseHus U obyacTu 3HaueHuil. ['paduku
3JIEMEHTAPHBIX (QYHKIUH.

[TonsiTne obpaTHON QyHKUIMU.

OKpecTHOCTH KOHEUHOW TOYKH Xo B MpocTpaHCcTBe L, UX 0003HAueHUs W 3aluCh B BUJAE HEpa-
BEHCTB; OKPECTHOCTh OECKOHEYHO yJaleHHON TOUKH.

[ToHATHSA IIAPOBBIX OKPECTHOCTEH M OKPECTHOCTEH IapajuIeNICNUIIEIOB HA IUIOCKOCTH M B IPO-
CTPaHCTBE.
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12. IloHartue npenesbHOM TOYKHU, BHYTPEHHEW M T'PAHUYHON TOYKM MHOXXecTBa. lloHsATHE TpaHULbI
MHO’KECTBA, OTKPBITHIE U 3aMKHYTbIE MHOXKECTBA.

13. TloHsTHe YHCIOBOH IIOCIEAOBATEILHOCTH. BUABI YHCIIOBLIX OCIEN0BATEILHOCTEN.

14. Omnpenenenue npenena YUCIOBOM MOCIIEN0BAaTENbHOCTU. TeopeMa 0 €JMHCTBEHHOCTH NpeAesa 1o-
CJIEIOBATEIbHOCTH.

15. Teopema o npenene MOHOTOHHOM OIPAaHMYEHHOM IIOCIIEI0BATEIbHOCTH. TeopeMa O Ipenene CyMm-
MBI, ITPOU3BENCHNUS U YaCTHOT'O JIBYX ITOCIJIEOBATEIbHOCTEH.

16. Ompenenenue npenena GyHKIUU B TOUKE HA SI3BIKE «€—0» M HA SI3BIKE MOCIIEI0BATEIHHOCTEH.

17.  Ompenenenue npenaena GyHKIUN B TOUKE B IPOCTPAHCTBE [ ; Ha sA3bIKE «€—0» U Ha sI3bIKE MOCIIe-
OBATEJILHOCTEH.

18. OmpenesneHue Ha SI3bIKE OKPECTHOCTEH M HEPABEHCTB (rpaduuecKkas WILIIOCTpaLus) s HOHATHH
npenena GyHKIuu:

lim f(x)=A lim f(x)=A lim f(x)=A lim f(x)=o
X—=>XQ X—>x0-0 X—>Xg+0 X—=>XQ
lim f(x)=-ow lim f(Xx)=+o0 lim f(x)=-o lim f(x)=+o
X—X0 X—>X0 Xx—>X+0 Xx—>X+0
lim f(x)=- lim f(x)=+o lim f(x)=A lim f(x)=A
X—>Xx0—-0 X—>Xx0—0 X—>00 X—>—0
lim f(x)=A lim f(x)=o0 lim f(x)=o lim f(x)=o
X—>+0 X—>0 X—>—0 X—>+0
lim f(x)=—0 lim f(x)=-o lim f(x)=-o lim f(x)=+w
X—>00 X—>—0 X—>+0 X—>00
lim f(x)=+w lim f(x)=+o lim f(x)=o lim f(x)=o
X—>—00 X—>+0 X—>X0+0 X—=>Xp—0

19. Teopema 0 €IMHCTBEHHOCTH Ipenena (yHKIHUU B TOUKe. Teopema o mpejesie CyMMBbl, IIPOU3Bee-
HUS U 9YaCTHOTO ABYX (DYHKIIHIA.

20. Teopema o mepexojie K peieny B HepaBeHcTBe. Teopema o 3axaTtoi (yHKITUY.

21. OmpeneneHue 0HOCTOPOHHUX MPEJENIOB CKAISIPHONW (YHKLIMU B TOUKE Xg. TeopeMa o CBs3M Ipe-
JieN1a CKaJsipHOM (YHKIIMH B TOUKE U €€ OJTHOCTOPOHHUX IPE/IEIOB B 3TOM TOUKE.

22.  Ompenenenusi HENMPEPHIBHOCTH (DYHKIMU B TOYKE Xo (Uepe3 Mpeaelsibl U yepe3 mpuparieHus). Teo-
pemMa 0 HENPEPBHIBHOCTH CIIOKHOM (PYHKIIMH.

23. Teopema o0 HENIPEPHIBHOCTH CYMMBI, IPOU3BEIEHHS U YaCTHOTO (DYHKIIUH.

24. Teopemsl Kot 0 mpoMexXyTOUHBIX 3HAUCHHUSX HEMPEPBIBHOW HA oTpe3ke [a,0] dpyHkImm.

25. Teopemsl Beitepuirpacca o HenpepbIBHOI Ha oTpe3ke [a,b] GpyHKIuH.

26. IlepBslii 3amedaTeNbHBIN IPEAEIT U €r0 CIEACTBUS.

27. Bropoi 3ameuarenbHbli npenen. CieacTBUs BTOPOro 3aMEeUaTeNIbHOTO TIPEea.

28. Knaccudukanus Touek pa3pbiBa (CKausapHoit) pyHkimn y = f (x).

29. IlonsaTtue QyHKIMHM, OECKOHEYHO MAJIOM B OKPECTHOCTH TOUKH Xo. [loHsATHE DyHKIMM, OECKOHEUHO
0OJIBIIION B OKPECTHOCTH TOYKH Xp. T€opeMa O CBsi3u OECKOHEUHO Majioi U 0ECKOHEUHO OOJBIION B
OKPECTHOCTH TOUKU Xo (DYHKIUH.

30. OmnpeneneHue Mopsiika MaIOCTH OECKOHEUHO Masiol GyHKIuM ox) oTHocuTenbHO [3(X), SKBHBa-
JIEHTHOCTH JIByX OE€CKOHEYHO MajbIX (DYHKIMH M TIaBHON yacTh O€CKOHEYHO Mayioi (yHKIHMHU OT-
HOCHUTEJIBHO JAPYroil 0eCKOHEYHO MaJloil.

JAudppepenunaibHoe HCYHCTCHHE.

31. Onmnpenenenue npousBoanon pynkimu y = f (x). HempepsiBHOCTD quddepenimpyemMoit GpyHKImu.

32. Ilpaswmia nuddepeHunpoBaHHs CyMMBbI, TPOU3BEACHUS U YACTHOTO (PYHKITUI.

33.  JluddepenmupoBanue CI0KHON U 00paTHON (HYHKITHH.

34. T'eomerpuueckuii cMbici npou3BonHON GyHkumu y=f(x). VYpaBHeHue kacaTenbHON K rpaduky
bynkun y =T (x).

35. Onmnpenenenne muddepennmana Gyakuun y =f(x). YcmoBue cymectBoBanus nuddepeHnnana
byukuu y = f (x). ®opmyna Beruucnenus nudpdepennnana yakuuu y = f (x).

36. IloHsTHE MPOM3BOMHBIX U TUPPEPEHIINATIOB BBICIIUX MOPAAKOB (pyHKIMH » = f (x).
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37.

38.

39.

40.

41.
42.

43.

44,
45.

46.
47.
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49.

50.
51.

52.

53.
54.

55.

56.

o7.

58.

59.

60.
61.

62.
63.
64.
65.
66.

67.

OmnpeneneHre MOHOTOHHOM (QyHKIMH. YclioBHEe MOHOTOHHOCTH (yHKIMH y =T (x) (duepe3 mpous-
BOJHYIO).

Teopema depma 06 oOpaieHuy B HYJIb TPOU3BOAHOM B TOUKE HanOObIIEero (HAMMEHBIIIETO) 3Ha-
YeHus! PyHKLIUH.

Omnpenenenne Touku dkctpemyma pyskmun y =f (x). Heobxomumoe ycioBue skcTpeMmyma QyHK-
nuu y = f (x). JocraTtounsie ycnoBus sxkcTpemyma GpyHkipu y = f (x) yepes mepByro npou3BOIHYIO.
Omnpenenenne Touku dkcTpemyma yukiuu y =f (x). Heobxomumoe ycioBue skcTpeMmyma QyHK-
muu y = f (x). JocraTtounsie ycnoBus skcTpemyma GyHkipu y = f (x) uepe3 BTOpyr MpOU3BOIHYO.
Teopema Posist 06 oOpareHr# MPOU3BOIHOM B HYJIb, €€ TEOMETPUUYCSCKHUNA CMBICIT.

f(b)-f(a)

Teopema Jlarpana 00 OTHOIICHHH , €€ T€OMETPUYECKUI CMBICII.

0
[IpaBuiio JlonuTans packpbITHs HEOIPEIEICHHOCTH o’ 0-00, o0—00.

IIpasuso JlonuTans packpeITus HeonpenenenHocreir 0°, 17, 1°.

OrmpezeneHne BBITYKIOCTH BBEPX M BBITYKIOCTH BHU3 Tpaduka pyHkuuu y = f (x).

HeoOxoauMbie 1 JOCTaTOYHBIC YCIIOBHS BBITYKIOCTH BHU3 (BBepX) rpaduka pynkimu y = f (x).
[MTonsitue Touku neperuda rpaduka ynkuun y =f(x). HeoOxoaumbie U JOCTaTOUHBIC YCIOBHS
CYIIIECTBOBAHMS TOYCK Teperuoa.

[Tonatue acumMnToThl rpaduka GyHKIMU. YCIOBHUE CYIIECTBOBAHUS M YpPAaBHEHHE BEPTUKAIbHOHN U
TOPU30HTAILHOW ACHMITTOTHI.

[lonatue acumnToThl rpaduka (YHKUUU. YCIOBUE CYLIECTBOBAHHMS W YPAaBHEHUE HAKIOHHOU
ACHIMIITOTEI.

OmnpezeneHne 4acTHBIX IPOU3BOAHBIX (YHKIUI HECKOJIBKUX TEPEMEHHBIX.

[ToHATHE YACTHBIX MPOU3BOIHBIX BBICHIMX TOPSIKOB. YCIOBHE PaBEHCTBA CMEUIAHHBIX YaCTHBIX
HPOU3BOJIHBIX.

Onpenenenne nuddepennuana GyHKIMA HECKOIBKHUX MEPeMEeHHbIX. DopMya BBIUUCICHUS JTU-
depenimana GyHKIMN HECKOJIbKUX ITEPEMEHHBIX.

®opmybl BeuucieHus audepennuana Broporo nopsiaka Gpyakuun Z = f (x, y).

OrmnpeneneHne Toyek skcTpemyma GyHkuuu y = f (x1, X, ..., Xp). HeoOxoaumoe yciaoBue skcTpeMyma
s pyakimn y = f (xq, Xo,...., Xn).

JloctaTto4Hbie ycaoBus dKcTpeMyma GyHKIUU y = f (x1, Xz, ..., Xn).

[TonsaTue ycnoBHOro 3kcTpemyma. Metox Jlarpanxa OTBICKaHHSI YCIIOBHOTO SKCTPEMYyMa.

HNHTerpajbHoe ucHncjIeHue.

Onpenenenue neppoodpasHoi pyHkunu. COOTHOLIEHUE MEXY ABYMS IEPBOOOPAa3HBIMU (PYHKIMH
y=1f(x).

Omnpenenenue HeonpeaeneHHoro uurerpaia Gyukmun y =f (x). CBoicTBa HEONpPEIEIEHHOTO UHTE-
rpania.

Boruncnenmne uHTErpanoB noaseaeHueM QyHKUMU oA 3HAaK auddepennuana. GopMyiia HHTETPU-
POBaHMS 10 YaCTAM. 3aMeHa IIEPEMEHHON B HEONPEECIIEHHOM HHTErpase.

WuTerpupoBanne npocThiX IpoOeil. Beruncienne nHTErpaioB OT pallMOHAIBHBIX (PYHKINH.
Ompenenenue onpeneneHHoro uarerpana Gyakuuu y = f (x). [eomeTprueckuii CMBICI OmpeiesieH-
HOT'O MHTErpaJa.

CBolicTBa ONpeAEIEHHOT0 HHTErpaa.

WuTerpan ¢ nepeMeHHbIM BEpXHUM MPEAETIOM.

®opmyna Herotona-JIeiiOHMIIa BRIYMCIICHHS ONIPEAETICHHOT0 HHTerpana pyHkmu y = f (x).

3aMeHa NEPEMEHHON B ONPEICIICHHOM UHTETpae.

I'eomeTpuuecKkuii CMBICI ONPEAEIEHHOr0 NHTErpaia. Beuncinenye miomaam KpuBOJIMHEHHON Tpa-
Nenuu B IEKapTOBOM CUCTEME KOOPJIMHAT, €CIIM IPaHULIbI 00JIaCcTH 3a/laHbl SIBHO U 3aJlaHa MapaMer-
PHYECKH.

Boruncnenue miomaayu KpUBOJIMHEWHOTO CEKTOpa, €CJIM I'PaHMLbI O0JAacTH 3a/aHbl B MOJISIPHOU
CUCTEME KOOpJUHAT.
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2R

Brruncnienne mivHb Ayrd KPUBOM, €CIIM KPUBas 3aJlaHa SIBHO. BbIYMCIIEHHUE MJIUHBI TYTH KPHUBOM,
€CJIM KpUBas 3a/1aHa MapaMeTPUUYECKU.
Omnpenenenne HeCOOCTBEHHOTO MHTErpaja 1-ro poxa.
[Ipu3Hak cpaBHEHHUS CXOAMMOCTH HECOOCTBEHHOTO MHTerpana l1-ro pona. CXoIuMOCTh MHTErpaia
T odx

a

X

a
Omnpenenenre HeCOOCTBEHHOTO UHTErpaia 2-To poja.

[Tpu3HaK cpaBHEHHUSI CXOAMMOCTH HECOOCTBEHHOTO MHTErpana 2-ro poaa. CXoauMocTh WHTerpajia
b
dx .
I ——— BCiyvae, korga lim f(a)=o.
(x—a) x—a
a
[TonsTue nBoitHOro MHTErpasia. CBOMCTBA IBOMHOIO MHTErpasa.
Beruuciienue qBOMHOro HHTErpaja B JEKapTOBOM CUCTEME KOOPANHAT.
3aMeHa [IEpEMEHHBIX B IBOITHOM MHTETpaJie.

[lepexon B IBOMHOM HHTETrpajie K NOJSPHONU CUCTEME KOOPIUHAT.

JAu¢ppepennuaibHbie ypaBHEHHS.

[Tonatne 0OBIKHOBEHHOTO U (HEepPEeHINATBHOIO YPaBHEHUS NIEPBOr0O MOPAIKA, PELICHUS M UHTE-
rpana sToro ypaBHeHus. llonsitie oOmiero pemenus u oOmero uHTErpana auddQepeHnnarbHOro
ypaBHEeHMsI iepBoro nopsjka. 3anadya Komm s quddepeHanbHoro ypaBHeH s IEpBOro mopsii-
Ka.

VYpaBHEHMSI € pa3ACIAOIUMUCS IepeMeHHbIMA. O JHOPOIHbIE YPABHEHUS.

JIuneliHble ypaBHEHUs IIEPBOIO NOPsiAKaA. Y paBHeHUe bepHyun.

[Tonsatue nuddepenuansHoro ypaBHeHus nopsiaka N. [lonstue obiero pemeHus 1 001ero HHTe-
rpana nmuddepeHansHOro ypaBHeHus nopsaka N. 3agada Kommwm ans nquddepeHnmnaibHoro ypas-
HEeHUs nopsaxa n.

[onsatue nuueitHO# 3aBucumMocT ¢pyHkuuid. Onpenenurens Bponckoro. MccnenoBanne TuHEHHOM
3aBUCUMOCTH (DYHKIMI ¢ mOMOLIbIO onpeaenuTens BpoHckoro.

JIuneitHoe ypaBHeHHe nopsika N. CBOMCTBO pelIeHHUI JTMHEHHOro ypaBHEHUS opsaaka N.
JIuneliHOe OJHOpPOIHOE ypaBHEHHE mopsaka N. CBOWCTBO peUIEHMH JIMHEWHOTO OJHOPOIHOTO
ypaBHEHHUS MopsKka N.

JIuneitHoe OAHOpPOAHOE ypaBHeHHE mopsaaka N. CTpykTypa oOLIero peuieHus JIMHEHHOTo O/HO-
POAHOTO ypaBHEHHU MOpsAAKa N.

JIuneitHoe ypaBHeHue nopsaka N. CTpykTypa oOIIero pemeHus JIMHEHHOro HEOAHOPOAHOTO YpaB-
HEHUs nopsiaka n.

Perienue nuHEHHOro 0THOPOTHOTO YPaBHEHUS MOPSIIKA N C MOCTOSTHHBIMU KO3 PHUIIMEHTaAMHU.
Pemenue nuHEeHHOro HEOJHOPOIHOTO YpaBHEHUS MOPSAAKAa N € MOCTOSHHBIMU KOA(P(UIIMEHTAMHU C
IIPABOM YaCTBIO CIIELUATIBHOIO BUJA.

Pemenne nuHetHOT0 HEOJAHOPOAHOIO YPAaBHEHHUS MOPAJKa N C MOCTOSITHHBIMU KO3 (dULIMeHTaMH
METOJOM BapUalluy POU3BOJIBHON IIOCTOSHHOM.

Teopus psinos

OrmpesenieHne YMCIIOBOTO Psijia, YaCTHYHON CYMMBI I CyMMBI psija. HeoOxomumoe ycimoBue cxoau-
MOCTH YHCIIOBOTO psifa.

Onpenenenue ycaoBHOW U aOCONIOTHON CXOAMMOCTH pAJa.

[Tpu3naku cpaBHEHHs a0COTIOTHOM CXOIMMOCTH Psijia.

[Tpuznaku [amambepa aOCOMIOTHON CXOIUMOCTH Psijia.

Panukansabie mpusHaky Komm aGCcoMOTHON CXOIUMOCTH psilia.

Nuterpanbubiii mpu3zHak Komm abcomroTHON CXOIUMOCTH psia.

Omnpenenenue 3Hakouepenyomerocs psaa. [lpusnak JleliGHUIA €T0 CXOTUMOCTH.

[TonsTHE QYHKIMOHAIEHOTO Psiia, CYMMBI (DYHKITMOHAIILHOTO Psia i €0 00JaCTH CXOIUMOCTH.
OmnpeneneHuss paBHOMEPHON M HEPaBHOMEPHOH CXOAMMOCTH (YHKIIMOHATIBHOTO psina. Teopema o
HENIPEPBIBHOCTH CYMMBI (DYHKIIMOHAILHOTO PSJIa.
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98. Ilpusnak Beliepmrpacca paBHOMEPHON CXOAUMOCTH (DYHKIIMOHAJIBHOTO Psifa.

99. IlouneHHOE UHTETPUPOBAHUE (PYHKIIMOHATHHOTO Psijia C ICHCTBUTEIHHBIMU YJICHAMH.

100. ITounennoe nuddepenmpoBanre GyHKIUOHATHLHOTO psiAa ¢ ACHCTBUTEIbHBIMU YWICHAMHU.

101. Tlonsitue creneHHoOro psina. Teopema AGerns 0 CTPOSHUH OOJIACTH CXOIUMOCTH CTETIEHHOTO psijia C
JIEACTBUTEIIbHBIMU YWICHAMH.

102. Pammyc 1 MHTEpBAJI CXOAUMOCTH CTEIIEHHOTO psiaa. @opmylibl U1 BBIYMCICHUS paguyca CXOIUMO-
CTHU CTEIIEHHOI'O psAJa.

103. Tlounennoe nuddepeHIUpPOoBaHNE U TOWICHHOE HHTETPUPOBAHUE CTENICHHOTO psifa. Teopema o pa-
JUyCcax CXOJIMMOCTH CTEIEHHBIX PSAAOB, MOJYYEHHBIX MOWIEHHBIM AU depeHIUPOBAaHHEM WIIH I0-
YJICHHBIM UHTETPUPOBAHUEM CTEIIEHHOT'O psJa.

104. Tlonstue psaa Teitnopa. YcnoBue pasnoxkenus GpyHkimu B psin Teitnopa.

105. Psn Teiinopa ang Gysxumii e, sinx, cosx, In(1+x), (1+x)%.
106. Ilonstue psga Oypre. Beruucienue kodguiueHToB psjga Oypoe.

9J1eMeHThI KOMILJIEKCHOI0 aHAJIN3a

107. Omnpenenenrne KOMIUIEKCHOTO YMCIIA, 3alaHHOrO B anredpandeckoil popme. Onepanuu CloXeHUs,
BBIYUTAHHUS U YMHOXKCHHSI KOMIUIEKCHBIX YHCEJl, 3aJaHHBIX B alre0pandeckoi popme.

108. ComnpspkeHHBIE KOMITIEKCHBIE uncia. Onepanus AefeHusi KOMIICKCHBIX YUCeN, 3aJaHHBIX B anre0-
panyeckoi hopme.

109. M3oOpakeHne KOMIUIEKCHBIX YHCEN Ha IMIOCKOCTH. OmpenenieHue MOy M apryMeHTa KOMILIEKC-
HOT'O YHUCIIa.

110. Tpuronomerpuueckas ¢popma 3aracu KOMIICKCHOTO YHCia. Y MHOKEHHE U JICJICHHE KOMIUIEKCHBIX
qHCell, 3aJaHHBIX B TpUTOHOMeTpudeckoil popme. @opmyna MyaBpa Bo3Be/IeHHS B CTENEHb KOMILICKC-
HOTO YHCJIa, 33JJAHHOTO B TPUTOHOMETPHUYECKOU (hopMme.

111. OmnpeneneHue KOPHs CTENEHH N U3 KOMIUIEKCHOrO uucia. dopmysia s oteickanust Yz .

112. Ompenenenue GyHKIMHA KOMIUIEKCHOTO TIEPEMEHHOTO.

4. MeToanuecKue MaTepuAaJIbI

s obecrniedeHus mpouecca o0y4eHusl U pelieHus 3aad o0y4eHUsl UCIIONIb3YIOTCS
CIIEAYIOIIUE MaTEPHUAIIbI:
— METOIHMYECKHE MaTepHUalbl, OINPEACISIONME MPOLUEAYPbl OLEHUBAaHUS 3HAHUM,
YMEHUM, HABBIKOB M (WMJM) ONbITA JAESATENbHOCTH, XapaKTEPU3YIOLIUX OTaIlbl
(opMuUpOBaHUS KOMIETEHIIM, B COCTaBE:

MeTtoauyeckne MaTepuaJibl: COIIACHO IMyHKTa 12 paboyel mporpaMmbl

12.1 OcHoBHas nuTepaTypa.
Cemectp 1

1. bepmant A.® Kpartkuii kypc matemarndeckoro ananusa / I.I' Apamanosuu , C-IlerepOypr 13a-Bo:
Jlanb, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

2. T'punmmon W.D. Jluneiitnas anrebpa. AHanmuTh4yeckas reoMeTpuss (sl SKOHOMUYECKUX
cnenuanpHoCTel). Yuebnoe nmocobue. / M.D. I'punmmon, JI.A. T'yrosa, JI.M. Marasunuukos, A.JI.
MarasuaHukoBa; @DenepaibHOE areHTCTBO 1O  00pa3oBaHHMIO, TOMCKHH TrocynapCTBEHHBIN
YHUBEPCUTET CHUCTEM YHpPABJICHHS M paxuodniektpoHuku. - Tomck: TYCVYP, 2007. - 247 c.
Ix3emMIuIsIpsI Beero: 103 ok3.

3. MaraszunnukoB JL.LU. Beicmas marematnka 1. TIpakTukym mo JHHEWHOW anreOpe W aHATUTHYECKOH
reomerpun: Yuyebnoe mocodbue / JL.U. MarasuanukoB, A.JI. MarasuHHuKOBa; MUHHCTEPCTBO
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http://e.lanbook.com/books/element.php?pl1_id=2660

obpazoBanusi Poccuiickoit ®enepanuu, TOMCKHI TOCYIapCTBEHHBIM YHHUBEPCUTET CHCTEM
yhpaBiaeHUs U paauouieKTpoHUKH. - Tomck: TYCVYP, 2007. - 162 c. Ik3eMIIsipbl Bcero: 975k3.

MarazunankoB JI.U. Tlpaktukym no nuddepeHnmaisHOMy HCUUCIeHUIO: YueoHoe nmocooue / JI.U.
Mara3zunaukoB, A.JI. MarazunaukoB; — Tomck : TOMCKHII TOCy/TapCTBEHHBIA YHUBEPCUTET CUCTEM
yIpaBJICHUS U paguodIeKTpoHukH, 2007. — 212 c. Ix3eMmasipbl Bcero: 99 sk3.

MarasunnukoB  JLM. Beicmas  maremaruka. BBeneHwe B MaTEeMaTUYECKUW — aHAIM3.
Huddepennmanbaoe ucuucienue: ydeonoe nocooue / JIL.LU. Marasunaunkos, A.JI. MarasuHHUKOB;
MunucrepctBo  obpaszoBanus Poccuiickoit  ®eneparun  (M.), ToMckuii  rocyZapCTBEHHBIH
YHUBEPCUTET CUCTEM YIpaBiieHUus U paanodnekTpoHuku (Tomck). - Tomck : TMIIIO, 2003. - 192c.
IK3eMILISIpPBI Beero: 159

@uxrtenronsi] [.M OcHoBbl MaTematudeckoro aHammza. T. 1, C-Ilerepoypr U3a-o: Jlans, 2008, 9-¢
u3g.,crep,448c.  http://e.lanbook.com/books/element.php?pll_id=410

Cemectp 2

EnbuioB A.A. NnterpansHoe ucuncnenue. Juddepennnansasie ypaBHeHus : yuebHoe nocobue / A.A.
Enbuos, T.A. EnprioBa ; deaepaibHOE areHTCTBO 10 00pa3oBaHui0, TOMCKUI rocyiapcTBEHHBIN
YHUBEPCUTET CUCTEM YIIPABICHUS U paano3JeKTpoHUKHU. - Tomck : TYCVYP, 2007. - 263[1] c. Dx3em-
wisipsl Beero:100.

EnbuioB A.A. TIpakTHKyM IO HHTETPAIbHOMY UCUYHUCIIEHUIO U AU PepeHInanbHbIM YPABHEHUSM :
yuebnoe nocooue / A.A. Enbrios, T.A. EnproBa. — Tomck : TOMCKH# rocy1apcTBEeHHBI YHUBEPCUTET
CUCTEM YIPaBIICHUS U paguodeKTpoHukn, 2005. — 204 c. Dk3emIuisapsl Bcero:285.

®uxrtenronsil .M OcHoBbl MaTeMaTHueckoro anamsa. T. 1, C-TIlerepOypr U3n-Bo: Jlans, 2008, 9-¢
u3.,crep,448c. http://e.lanbook.com/books/element.php?pll_id=410

12.2 JlonomHUTEIbHAS JTUTEPATYpA.

1.

2R

Byrpos f.C. Bricmias matemaruka: yaeOnuk aist By3oB: B 3 1. / S1.C. Byrpos, C.M. Hukonsckui;
pen. B.A. CamoBanunii. T. 1 : DineMeHTHI JTMHEHHON anreOpbl W aHAJUTUYECKOH TreoMeTpuu.- 8-
u3n., crepeotutl. - M.: JIpoda, 2006. - 284[4] c. Ik3emnasspbl Beero:31 sk3.

MaraszunankoB JI.M. Beicmias maremaruka. JluneiiHas anrebpa W aHaIUTHYECKass T€OMETPHS:
yuebHoe mnocobue / JL.U. MarasunaukoB, A.JI. MarazunHukoBa; MuHHCTEPCTBO 0Opa30BaHMS
Poccuiickoit ®denepaunu (M.), Tomckuil rocyaapcTBeHHBIH YHHBEPCUTET CHCTEM YIpPABICHHS H
paaunosnektporukH (Tomck). - Tomck: TMILZIO, 2003. - 176 c. Ix3emmisipbl Beero: 179 k3.

[Mucemennsnii J[.T. KoHcnekT nekuuii Mo BBICHIEH MaTeMaTHKE: MONHBIA Kypc. — 5-€ u3l, - M.:
Aitipuc-IIpecc, 2007. - 602 c. Ix3eMIIApbI BCero:7 3K3.

ITerpymko WM.M. Kypc Belcmieli MaremMaTukd. DBBeneHue B MaTeMaTM4ECKUH — aHAIU3.
Hubdepenunansuoe ucuncnenue. Jlekinuu u npaktukym. C-Ilerepoypr U3a-o: Jlans, 2009, 288c
http://e.lanbook.com/books/element.php?pll_id=302

12.3. YueOHOo-MeTOAMYECKHE MOCOOMSI 1 TPedyeMoe MPorpaMMHoe obecredeHue.
Ilpakmuueckue 3anamusa nPoeOOANCA NO YUeOHbIM ROCOOUAM:

Cemectp 1
bepmant A.® Kpartkuit kypc maremarudeckoro ananu3sa / U.I' Apamanosuu , C-IlerepOypr M3 a-Bo:
Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

Maraszunnukos JI.U. [Ipaktukym no nuddepenunanbHOMy HcUHcieHnto: YdyeOHoe nocodue / JI.H.
MarasunnankoB, A.JI. MarasunaukoB; — ToMck : TOMCKUI TOCYJTapCTBEHHBIN YHUBEPCUTET CUCTEM
yIpaBieHus u paanodinekTporukn, 2007. — 212 c¢. Dx3emmusips Bcero: 99

Cemectp 2
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1. bepmant A.® Kpatkuii kypc Matemarudeckoro ananusa / .I' Apamanosuu , C-IlerepOypr Uza-Bo:
Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

2. EnwnoB A.A. UaTerpanbHoe ucuucienue. Juddepennmanbubie ypaBHeHus : yaeOHoe mocoone / A.A.
Enpnos, T.A. EnbnioBa ; @enepanbHoe areHTCTBO 10 00pa3oBaHuio, TOMCKUN TOCy1apCTBEHHBIN
YHUBEPCUTET CUCTEM YIPaBICHUS U paarodieKTpoHuku. - Tomck : TYCVYP, 2007. - 263[1] c.
Ix3emiisipsl Beero: 100.

3. EnpnoB A.A. [IpakTHKyM 110 HHTETPATbHOMY HCUUCICHUIO U TU(depeHIIMaTbHBIM YPABHEHUSM :
yueonoe nmocodue / A.A. Enprio, T.A. EnbiioBa. — Tomck : ToOMCKHIA TOCYJapCTBEHHBIN YHUBEPCUTET
CUCTEM YIpaBJICHUs U paauodekTpoHuku, 2005. — 204 c. Ixk3eMIIAPbI Beero: 285.

3aoanus na KOHmMpoJibHble padGOmbl U UHOUGUOYAIbHbIE 3A0AHUS RPUECOCHDL 8 KAMNCOOM U3

CLeOVIOUUX VHEOHBbIX HOCOOUL .

Cemectp 1

1. Bbepmant A.® Kpatkuii kypc matemaruueckoro ananuza / I.I' Apamanosuy , C-IlerepOypr 1U3a-Bo:
Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll id=2660

2. MarasunnukoB JL.LU. ITlpaktukym no auddepeHnnaabHOMY HCUUCIeHHIO: YuebHnoe nocobue / JI.U.
Mara3zunaukos, A.JI. Mara3unHukoB; — Tomck : ToMckuil rocy1apCTBEHHbI YHUBEPCUTET CUCTEM
yIpaBJIeHUs U paguodiekTponuku, 2007. — 212 c. Ixk3emmiaspsel Beero: 99

Cemectp 2
1. bepmant A.® Kpatkuii kypc Mmatemarndeckoro ananmusa / I.I' Apamanosuu , C-IlerepOypr Uza-Bo:
Jlanb, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll id=2660

2. EnbnoB A.A. NnTerpansHoe ucuucnenue. Juddepennnansusie ypaBHeHus : yueOHoe nocodue / A.A.
Enbuos, T.A. EnbuioBa ; denepanbHoe areHTCTBO 10 00pa3zoBaHuto, TOMCKU rocy1apCTBEHHBII
YHUBEPCUTET CUCTEM YNPABIEHUS U paaroieKTpoHUKH. - Tomck : TYCVYP, 2007. - 263[1] c.
Ix3emmsipsl Beero: 100.

3. EmpnoB A.A. TIpakTHKyM 11O UHTETPATBHOMY HCUUCIIECHHIO U U] PepeHInaTbHBIM YPAaBHEHHSM :
yuebHoe nocobue / A.A. EnbrioB, T.A. EnprioBa. — Tomck : ToMckuil rocyaapcTBEHHBIH YHUBEPCUTET
CUCTEM YIPAaBICHUS U paaroieKTpoHuKH, 2005. — 204 c. Ix3emmiaspsbl Beero: 285.
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