MMUHHUCTEPCTBO OBPA3SOBAHUSA U HAYKHU P®

®enepanbHOe rOCyIapCTBEHHOE OI0IKeTHOe 00pa3oBaTe/ibHOe yUpeKIeHne
BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYIIAPCTBEHHBIV YVHUBEPCUTET CUCTEM
VIIPABJIEHUS Y PAJTMORJTEKTPOHUK»
(TYCVP)

= TUSUR
F‘Tj W ‘ UNIVERSITY YTBEPXJIAIO

JoEyraasT NOANHCAE 3ASKTEOHMDM NDImECk
Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820
Bragesey: Tpoaw MNasen Commosms

LaacTaarenes: ¢ 19,01, 2016 no 15.09.20109

PABOYA S TIPOTPAMMA YUYEBHOM JANCHUITIINHBI
MaremaTuka

YpoBeHb OCHOBHOM 00pa3oBarenbHOM porpammel: bakajsaBpuar
Hampasnenue noarorosku (cnernuaibHocTh): 11.03.01 Pagnorexnnka
[Tpodwis: Pagnorexnuka

dopma 0OyueHus: 3a04HasA

®axkynereT: 3uB®, Pagnorexuuvecknii paxkyabreT

Kadenpa: TOP, Kajenpa TerekoMMyHHKALIHIl 1 OCHOB PAIHOTEXHUKHU
Kypc: 1,2

Cemectp: 1, 2, 3,4

VY4eOublii man Habopa 2012 roga v mociaeyOIMUX JIeT

PacnpeneneHHe pa60qero BPEMCHHA

Ne | Bupsl yueOHoii nesrensHocTH | 1 cemectp |2 cemectp | 3 cemectp | 4cemectp | Beero | Enunuibt
1 | Jlexuuun 10 12 6 4 32 4acoB
2 | IIpakTnueckue 3aHATHS 14 14 8 8 44 4acoB
3 | Bcero aymuTopHbIX 3aHATUN 24 26 14 12 76 4acoB
4 | CamocrostenpHas pabora 111 154 85 87 437 4acoB
5 |Bcero (6e3 3x3ameHa) 135 180 99 99 513 4acoB
6 | IlogroroBka u caada sK3amMeHa 9 9 9 27 4acoB
7 | OOwmas TpyaoeMKOCTh 135 189 108 108 540 4acoB
15 3.E.

KontposnbsHbie paboThI:

2 cemectp -2

3 cemectp -2

4 cemectp -2

Dk3ameH: 2, 3,4 cemectp

Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 290 ot « 30 » 3 2017 1

JIUCT COITIACOBAHUI

Pabouas mporpamMma coctasiieHa ¢ yuetoM TpedoBanuii dexepansHoro l'ocynapcTBenHoro odpa-
30BaTeIBHOTO CTaHaapTa Boiciiero oopazoanus (OI'OC BO) no HanpaBieHUIO MOATOTOBKH (CIICIIHATb-
HoctH) 11.03.01 «Pagnorexnukay, yreepxaentoro 06.03.2015r., Nel79 paccmoTpeHa u yTBepik/ieHa Ha
3acemannu kadeapsl 30 mapra 20167T., mpotokon Ne 290

PazpaboTunk:
CT. IpenogaBaresib kadg. Maremaruku [TaBnoBa T.B

3aBeayromuii ooecneunBaromiei kad.
MaTeMaTUKU Mara3zuanukosa A. JI.

Pabouast mporpamma cornacoBana ¢ GaxyiasTeToM, TpoQHIMPYIOIIECH 1 BRITYCKarOIIeH kadeapamu
HaIpaBJIeHUs OJTOTOBKHU (CHEIUATBLHOCTH).

Hexan 3uB® Ocunos 1.B.

3aBenyrommii mpodumupyroriei kad.

TOP lenbriep AA..

3aBeayroUIMii BeITycKaromei kad.

TOP lenbiiep A.A.
DKCHEPTHI:

[Ipodeccop xad. Maremaruxku EnsoB A. A.

Houent xag. TOP Boromoros C.H.

2

CornacoeaHa Ha noptane N2 18075



1. llesu u 3a1a4u AUCIHUILITHHBI

1.1. Hean aucuMninHbI
[{enbto ABIISIETCS U3yYEHHUE OCHOBHBIX MaTe€MaTUYECKUX MOHSITUH U METO/IOB pellie-
HUS 3a7a4 JIMHEHMHOM anreOphl, aHATUTUYECKONM T€OMETPHH, MaTeMaTHUYECKOrO aHaJIM3a,
muddepeHIuanbHbIX YpaBHEHUN, Teopur (DYHKIHMA KOMIUIEKCHOTO IMEPEMEHHOTO, JIHC-
KPETHOW MAaTeMaTHKHU.

1.2. 3agaum TUCHUIIINHBI
B 3ajaum DuCIUIUIMHBEI BXOIAT: OBJIQAECHHE METOAAMHU HCCIIECIOBAaHHS MaTeMaTH4e-
CKHMX 3aJ1a4, COOTBETCTBYIOIIMM MAaTeMAaTHYECKUM amnmnaparoM, GOpMHUPOBaHUE CIIOCOOHO-
CTH BBISBJISATH MAaTE€MaTHYECKYIO CYIIHOCTh MPOOJIeM, Pa3BUTHE JIOTMYECKOTO U aJlfOPUT-
MHUYECKOTO MBIILICHHS CTYICHTOB, BEIPA0OTKA Y CTY/ICHTOB YMEHUSI padoTaTh C MaTeMaTH-
YECKOM JINTEPATYPOHU.

2. Mecto nucuuninHbl B cTpykrype OOII
Hucrunnuna «Matematuka» (b1.5.12) oTHOCHTCS K AuCIUIIMHAM 0a30BOM YaCTH.
JIns u3ydeHus Kypca HEoOXOAMMO TBEPJIOE 3HAHUE CTyIAEeHTaMH 0a30BOro Kypca MaremMa-
TUKU CpeAHeN 1IKoJibl. MaTemMaThka npu3BaHa J1aTh CTyJEHTAaM 3HAHUS U HaBBIKU, KOTOPHIC
OylyT HCMOJB30BaThCsl MPU U3YYEHUU NPOPECCUOHANBHBIX TUCIMUIUIMH, B Yy4e€OHO-
HCCIIEIOBATENBCKOM M HAyYHO-UCCIIEI0BATEIbCKON padoTe.

3. TpeOoBaHus K pe3yJibTATAM OCBOCHHS M CIHUIINHBI

[Ipouecc M3ydyeHUs] TUCUMILIMHBI HANpaBieH Ha (JOPMHUPOBAHUE CIEAYIOIIUX KOM-
METEHIINM:

— OIIK-2 BpinycKHUK AOHKEH 007aAaTh CIIOCOOHOCTBIO BBISBIATH €CTECTBEHHO-
HAy4HYIO CYHUIHOCTb NMpoOJIeM, BOZHUKAIOIIUX B XOA€ MPO(PECCUOHATIBHON JESTENbHOCTH,
IPUBJIEKATh JUUIS UX PELIEHUS] COOTBETCTBYIOIIMM (PU3UKO-MaTeMaTHUECKHIl anmapar;

B pe3ynprare u3yyeHuss JUCHUIUIMHBI CTYIEHT JOJKEH:

— 3HATh OCHOBBI JIMHEWHOW anreOphl, aHATMTUYCCKON TeOMETpHUM, MaTeMaThude-
CKOro a”anusa, AuddepeHunaIbHbIX YpaBHEHUN, Teopu (QYHKIUN KOMIUIEKCHOTO TMepe-
MEHHOT'0, COOTBETCTBYIOIIIMI MAaTEMAaTUYECKUI aIlIapar;

— yMeThb NPUMEHSTh 3HAHUS B 00JACTH JIMHEWHOW anreOpbl, aHAIUTHYECKON Teo-
METPUH, MaTEMaTHYECKOTO aHaiu3a, AuddepeHIInaibHbIX YpaBHEHUM, TEOPpUU (YHKITUH
KOMILIEKCHOTO IIEPEMEHHOI0, COOTBETCTBYIOILMM MaTEMaTHYECKUN anmnapar sl peleHus
TUIOBBIX 3a7a4, 1711 OCBOCHUS JIPYTHX JUCIUIUINH, IPEIyCMOTPEHHBIX YU€OHBIM IJIAHOM,
U pelieHus NpoQeccuoHaIbHbIX 3a1a4;

— BJaJeTh OCHOBHBIMU METOJIaMHU PELICHUS 3a/1a4 JUHEHHON anreOphl, aHAJIUTH-
YEeCKOM reoMeTpur, MaTeMaTuueCcKoro aHanusa, AugdepeHanbHbIX YPaBHEHU, TEOpUn
(YHKIIMH KOMIUIEKCHOTO MEPEMEHHOTO, U COOTBETCTBYIOIIMM MaTeMaTHUYeCKUM amnmnapa-
TOM.
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4. O0beM IMCUMILIMHBI M BUABI Y4eOHO0#l padoThI
OOwas TpyA0EMKOCTh IUCLUUIUIMHBI COCTABISAET 19 3a4eTHBIX €AUHMIL U IPECTaB-
jieHa B taonuie 4.1.

Tabnuua 4.1 — Tpy10eMKOCTh TUCITUTIINHBI

Bunsr yueOHOH paboTHI Beero 4acos CemecTpsl

1 2 3 4

AyIuTOpHBIE 3aHATHS (BCero) 76 24 26 14 12
B tom uncne:
Jlexrm 32 10 12 6 4
JlabopaTopusle pabotsl (JIP)
ITpaxktryeckue 3anstus (I13) 44 14 14 8 8
Cemunaps! (C)
Komnoxsuyms! (K)
Kypcogoii mpoekt/(paboTa) (ayauTopHas Harpy3ka)
Jlpyeue sudvl ayoumopnoil pabomoi
KoHTposbHbIe paboThI
CamocrosiTejibHasi padoTa (Bcero) 437 111 154 85 87
B tom uncne:
ITonroToBKa K KOHTPOJIBHBIM paboTam 34 14 10 10
CaMOCTOSTENbHOE H3yUeHHE TEM TEOPETHIECKOHN YacTu 294 80 96 58 60
IIpopaboTka JIEKIIHOHHOTO MaTepuana 44 10 12 6 6
BrInonHeHne KOHTPOJIbHBIX PaboT 20 12 4 4
IloAroToBKa K NpakKTUYECKUM 3aHATUSIM 58 21 20 7 7
Bun npoMexyTouHO# aTTecTanum -3K3aMeH 9 9 9
O01mas TpyI0eMKOCTh, 9aCOB 540 135 189 108 108
O01mas TpyI0eMKOCTh, 3aueTHRIX EnnHun 15
4
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5. ConepxaHue TMCHMILIUHBI

5.1. Pa3aesnl JUCOUIIMHGBI 1 BUALI 3aHATHHA
Paznenbl nUCHMIUIMHBI M BUBI 3aHATUH IPUBEACHBI B Ta0uie 5.1.
Tab6muna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITUH

CornacoeaHa Ha noptane N2 18075

= dop-
T e E =
W HaumeHnoBaHue pa3zena AMCHUIUINHBI = |8 E %58 Q s S § | xomre-
ﬁggégévggz TEHIIUU
g |55 | o
aa) 1K)
1cemecTp
1. | DnemeHThl TEOpUU MHOXECTB. . Komiuiekc- 2 2 22 26 | OIIK-2
HbIE YUCIIa.
2. | OyHKUMYU B JIMHEHHBIX IPOCTPAHCTBAX 2 3 23 28 | OIIK-2
(BKuTrOUast PyHKIIMM KOMIUIEKCHOTO IIepe-
MEHHOT0).
3. | Marpuisl. Onpeaenutenu. CUCTEMBI JIH- 2 3 22 27 OIIK-2
HEHHBIX anreOpandecKux ypaBHEHUH. AJl-
re0pa reoMeTpHUUECKUX BEKTOPOB.
4. | OCHOBBI aHAIUTHYECKON Tr€OMETPHH. 2 3 22 27 | OIIK-2
5. | BBeneHue B MaTeMaTHUECKUI aHAIN3 . 2 3 22 27 | OIIK-2
Hroro 10 14 111 | 135
2cemecTp
6. | dIuddepennuanpHoe ucuncieHue (Bkimrovas | 3 3 38 44 | OIIK-2
(YHKIIMM KOMILIEKCHOT'O IEPEMEHHOTIO0).
7. | UaTerpanbHOe ucurcaeHue GyHKIun oJi- 3 3 39 | 45 | OIIK-2
HOM ¥ MHOTUX NEPEMEHHBIX (BKIIIOYast
(YHKIIMU KOMIIJIEKCHOTO NIEPEMEHHOTI0).
8. | dIuddepennmanbubie ypaBHEHUS. 3 4 38 45 | OIIK-2
9. | HecobctBennbie nHTerpaisl. HTErpanb- 3 4 39 46 | OIIK-2
Hble npeodpazoBanus. [IpeoOpa3oBanus
Dypse, Jlamaca.
HTroro 12 14 154 | 180
3cemecTp
10. | KoMmekcHble ,9MCI0BbIe U (YHKIMOHATb- 2 2 28 32 | OIIK-2
Hble panbl. Paasl @ypee, Telnopa, Jlopana.
11. | UuTerpansl no ¢urype 2 3 28 33 | OIIK-2
12. | AuddepenunanbHble ypaBHEHUS BBICIIUX 2 3 29 34 | OIIK-2
MOPSIKOB, JONYCKAIOIINE TOHM)KEHUE T10-
psaaka Jluneitnsle auddepenHnnanbHbIe
ypaBHEHHs MTOpsAKA 1
Hroro 6 8 85 99
4cemecTp
13. | OnepaTopHEle METOIBI. | 4 | 8 87 | 99 | OIK-2
5




5.2. Cogeprkanue pa3einoB TUCUMUILIUHBI (TI0 JEKIHSIM)

Coneprkanue pa3iesoB AUCIUIUIHH (I10 JICKITUSM) TIPUBEEHO B TabmuIe 5.2.

Tabmuma 5.2 - Conepkanue pa3aenoB TUCIUTUIAH (TIO JEKIUSIM)

I cemectp
Tpyo- dopmupy-
Ne | HaumeHnoBaHus pas- eM- CMBIC
wi | mexos Coneprxkanue pas3iesioB KOCTE KOMIIE-
TEHIUU
(dac.) (OK, TIK)
1 cemecTp
1. DJIEMEHTBI TEOPUU MHoecTBa U onepanyu HajJ HUMU. Yucio- 2 OIIK-2
MHOke€CTB. . KoM- BbI€ MHOKeCTBAa. MHO)kecTBO KOMILIEKCHBIX
IJICKCHBIE YHCTIA. yucesn. KommekcHble yncia B anredpanye-
CKOM, TPUTOHOMETPUUYECKOM, TOKA3aTEIbHOM
dopmax. x reomerpudeckass HHTepIpeTa-
nus. CioxeHue, yMHOKEHHE, JIEJIEHUE KOM-
TUIEKCHBIX uncen. Komno3umus GyHKIuii,
obpartnas pyukius. [locnenoBaTenbHOCTD.
2. QYHKINHU B JIMHEH- [TonsTHe QyHKIMKM B JIMHEHHBIX IPOCTPaH- 2 OIIK-2
HBIX IPOCTPAHCTBAX | CTBaX, BKIItOUYask (YHKIIUU KOMILIEKCHOTO Tie-
(BKIIIOYast PYHKIMU pemenHoro. CriocoObl 3aaHust PyHKITUH.
KOMIUIeKcHoro nepe- | Knaccudukanus GpyHKIu B 3aBUCUMOCTH OT
MEHHOT0).. pa3MepHOCTEN POCTPAHCTB. DJIEMEHTAPHBIC
cBoiictBa pynkuumii. Komnosumus GpyHkuuid,
obpartnas pyukius. [locienoBaTenbHOCTD.
3. Matpuusl. Onpene- [TonsTHe MaTpuULlbl, pa3mMep, 0003HaAUEHHUS. 2 OIIK-2
nutenu. CucteMbl Knaccudukanust marpui. JInHeitHsie onepa-
JMHEWHBIX anredpau- | LMW HaJ MaTpuLamMu. TpaHCIIOHUpPOBaHUE.
YECKUX YPaBHEHUU. YMHOXKEHNEe MaTPHUIbl HA MaTPHUILY-CTOJOETI.
Anrebpa reomeTpu- [ToHsATHE CUCTEMBI TMHEWHBIX anredpanye-
YECKUX BEKTOPOB. CKUX YpaBHEHM, €€ MaTpuyHasi 3aIKCh.
Onpenenurens. Beluncienne onpeaenurenen
2 u 3 mopsiAKoB. MeTo1 pa3noKeHus onpeie-
JUTENsS 1o cTpoke (cTondiy). Perenne omnpe-
JeneHHeIx cucreM MeroaoM Kpamepa. Ipo-
CTPaHCTBO '€OMETPUUYECKUX BEKTOPOB. Jle-
KapTOBa U MOJIIPHAsi CHCTEMbI KOOPJIMHAT.
4. OcHOBBI aHaIUTHYE- | YpaBHEHUE JIMHUU Ha IUIOCKOCTH. [Ipsamast. 2 OIIK-2
CKOU T€OMETPHHU. Kpussle BTOporo nopsiaka.
5. Beenenue B marema- | Ilpenen pyHKIuH, mociae10BaTeNbHOCTH. 2 OIIK-2
TUYECKUMN aHaIU3 . Heonpenenennsie Beipakenus. Kimaccuduka-
1[1sl TOYEK pa3pbiBa. beCkoHEUHO Mallble 1
0ecKOHEeYHO 00JbIIMe QYHKIUU U UX CBOM-
ctBa. CpaBHEHHE OECKOHEYHO MallbIX, OPs-
JOK MasiocTu. ['maBHas 4acTh 6ECKOHEYHO
masoif. CpaBHeHHE OECKOHEYHO OOMIBIINX
byHKIMH, nopsiiok pocTa. ['1aBHas yactb
0eCKOHEYHO OOJIBIION.
Uroro 1 cemectp o 10
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2 cemecTp

,UUCIIOBbIE U (DYyHK-
LIMOHAJILHBIE PSABIL.
Psaner @ypre, Teitno-
pa, JIopana

u cymMa psiza. [lpusnaku cxogumocTtu. A0-
COJIFOTHAs ¥ YCIIOBHAs CXOJAUMOCTH YUCIIOBO-
ro psja.

KommnekcHble pyHKIIMOHANBHbIE Psiibl, 00-
JacTh cxoauMocTu. CTeneHHou psij, ero 00-
nactb cxoaumoctu. Pan Tenmnopa. Pazmoxe-
Hue ¢pyukuu B psag Telnopa. Hynu ¢pyHk-
uuu. Psang Jlopana. Pasnoxenue GpyHKIuu B
psna Jlopana. Ocobble TOUKH QPYHKIIUU U UX
kiaccuukanus. Beraersl QyHKINK U UX
HaXO0XJIEHUE JJI1 0COOBIX TOYEK BCEX BUJIOB.
ITpunoskeHne BBIUETOB K BBIYMCIICHUIO NHTE-
rpasioB QYHKIIMI KOMIUJIEKCHON TIEpEeMEHHOM.
Tpuronomerpuueckuit psan Pypee. Pasnoxe-
Hue ¢pyHkuuu B psag Oypee. Paznuunsie Gop-
MBI 3anucy psaa Pypee.

6. | duddepenunansuoe | Ilonstue quddepenunpyemot GyHKINN. 3 OIIK-2
ncuucinenue (Bkao- | dubdepenunan pyakuun. [IponsBoanas
qasi QYHKIIMH KOM- Matpuia u ee crpoenue. [lonstue yactou
IJIEKCHOTO MepeMeH- | mpousBoaHo. ['paauent. [IponsBoanast no
HOTO) HamnpaBleHUIO. Y croBus nuddepeHmpyemo-
ctu pynkuun. [ToHATHE aHATUTHYECKOM
¢ynkuuu. [IponsBoansie u auddepeHnnans
BbICIINX MOpsaAKoB. [Ipunoxenus quddepen-
[[MaJa B IPUOIMKCHHBIX BBHIUYMCICHHUSIX.
®opwmyna Teitnopa. [IpaBuio Jlonurans.
['eomeTpuyeckuii ¥ MEXaHUYECKHUI CMBICIT
npon3BoHON. MccnenoBanue QyHKIMH.
7. HNuterpanbHoe uc- Heonpenenéuuplii mHTErpan u ero cBoicrea. | 3 OIIK-2
yuclieHue QyHKIHMA MeTo1pI HHTErpUPOBAHUS: MTO/IBEICHUE TTO]]
OJTHOM M MHOTHUX Iie- | 3HaK quddepeHnmana, HHTErPUPOBAHKE 110
pPEMEHHBIX (BKJIIOYAsl | 4acTSIM, MHTETPUPOBAHUE PallMOHAIBHBIX
(GYHKINN KOMILIEKC- | APOOEH.
HOTO nepeMeHHoro). | OnpenenéHHblil MHTErpaji U ero CBOICTBA.
[TpunoxxeHus onpeesIeHHOro UHTerpasa.
WuTerpan aHanuTu4ecKo PyHKINU KOM-
IIJIEKCHOTO NEPEMEHHOTO.
8. Huddepenunansusie | Juddepenunanbable ypaBHEHUS IEPBOTO 3 OIIK-2
ypaBHEHUS MOPsIIKA: OCHOBHBIE MOHATHUSA U 3a/1a4u. Me-
TOJIbI PEIICHUs] YPaBHEHUM: C pa3AesIou-
MUCS IEPEMEHHBIMU, JTUHEHHBIX.
9. HecoGctBennsie un- | Heco6ctBennsie unterpainsl [ u Il poxa. [lpu- | 3 OIIK-2
terpaisl. MHTe- 3HaKMU cxoauMocTH. [ToHsTue 06 nHTErpab-
rpajbHbIe Ipeodpa- HOM nipeoOpa3zoBanuu. [IpeoOpasoBanue
3oBanus. [Ipeobpazo- | dypwe, CnexTpanbHblil aHanu3. [Ipeobdpaso-
BaHus Oypee, Banue Jlamnaca. OpuruHan u u3o0paxeHue,
Jlannaca.. UX CBOMCTBA.
Hroro 2 cemectp 12
3 cemecTp
10. | KommiekcHsie KommiekcHbie yncnossie psaapl. CXOQuMOCTh | 2 OIIK-2
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11. | UuTterpans o pury- | [Tonstue nuaTerpana no gurype (MHOrooopa- OIIK-2
pe 3u10). KpuBosnneiinele nnterpains! I u Il po-
na. Ix ¢usnueckuii CMbICT, CBOMCTBA U BbI-
yucieHue. He3aBucuMocTh KpUBOJIMHENHOTO
unterpana Il poga ot myTu UHTErprUpOBaHUSI.
WuTterpan GpyHKIMH KOMIUIEKCHOM EpeMeH-
HOM. JIBOMHOW MHTETpall U €ro CBOMCTBA.
Boluncienne uHTerpana B 1€KapTOBBIX KOOP-
JMHaTax. 3aMeHa [IEPEMEHHBIX B IBOWHOM
MHTETpalie, epexo/] K NOJIsIpHON CUCTeMe
KOOpJMHAT.
12 | Auddepenumansubie | Jluneitnsie nuddepeHnaabHble YpaBHEHUS OIIK-2
ypaBHEHHUS BBICIIMX | opsaaka n. CucTeMbl JIMHEHHBIX auddepen-
MOPSIAKOB, JIOMYCKa- | IHUAJbHBIX YpaBHEHUHN
IOLIUE TTOHNUKECHHE
nopsiaka JInnenHbie
muddepeHraIbHbIC
ypaBHEHUS MOPSAKA N
Uroro 3 cemectp
4 cemecTp
13. | Onepatopubie meTo- | [IpuinoxeHus onepalmoOHHOIO UCYUCICHUS OIIK-2

ITBL.

5.3. Pazgenbl AMCUMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H € 00ecneYnBAKIIUMHY (TPeAbL Ty IIUMHU)
U obecnneyuBaeMbIMH (NOCJIEAYIOMIMMHU) TUCHUNITIMHAMUI

Paznenbl qTUCHUIUIIMHBL M MEXIUCHUIUTMHAPHBIE CBSI3U C 00ECTIEYMBAIOMIMMHE (TIPEABIAYIIUMU) U

obecrnieunBaeMbIMH (ITOCIICTYIOIMMH ) TUCIUTUTHHAMH TTPEICTABICHBI B Tabmwmie 5.3.

Tabnuna 5.3 - Pa3aenbl AUCHUIUIMHBI U MEXAUCITUTUTMHAPHBIE CBS3H

No HaumeHnoBaHue Ne No paznenoB qaHHOM JUCHMILTAHBI U3 Tadn.5.1, ms
n/m o0ecreunBaeMbIX KOTOPBIX HEOOXOMMO U3yYeHUE 00eCIeYnBAIOLINX
(mocnenyromnux) (mpeaplayx) U 00ecneynBaeMbIX (ITOCIETYIOIINX )
JTUCITUTUTIH JMCIUATIITAH
1 [2[3]4[5]6]7 8 ]9 ]10 [11 [12
Hocaeayromme TUCHUMIIMHBI
1 dusnka S I S I S A I S A B S A
2 Nudopmaruka u + + |+ |+ + +
MH(}OpPMaIIMOHHbIE
TEXHOJIOTUH
3 WNHuxxeHnepHas u + + |+ |+ |+ + +
KOMIIbIOTEpHAs
rpaduxa
4 Teopus BeposiTHOCTEH |+ [+ |+ |+ |+ |+ |+ |+ |+ |+
U MaTeMaThyeckas
CTaTUCTUKA
5 OcHOBBI TCOpHH TIETIEH |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ + +
6 DIIEeKTPOHUKA e I S I I I S A S I S e + +
7 Pagnorexuunueckue + |+ |+ |+ |+ |+ |+ + +
1[ENU ¥ CUTHAJIbI
8 [Mudposslie ycTpolictBa | + + |+ + +
Y MUKPOITPOLIECCOPHI
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9 YerpoiictBa mpuemau |+ |+ [+ |+ |+ |+ |+ |+ |+ |+ + +
00pabOTKM CUTHAJIOB
10 Pannorexuuueckue e I S S I S A I S A B S I + +
CHUCTEMBI
11 [udposas o6paboTka S U U S S S I S I I + +
CUTHAJIOB
12 OCHOBBI IOCTPOCHUS + + |+ + +
KOMIIBIOTEPHBIX CETEN
13 DIeKTpOIMHAMUKA U + |+ |+ |+ |+ |+ |+ |+ |+ |+
pacnpocTpaHeHue
pasiioBOIH

14 CxeMoTexXHHKa + |+ |+ |+ |+ |+ |+ |+ +
AHAJIOTOBBIX

AIIEKTPOHHBIX

YCTPOMCTB

15 PannoaBromaruka
16 OcHoBbI S s U O S I S I S T S S I
KOMITBIOTEPHOTO

npoektupoBanus POC

+
N
N
N
N
N
N
N
N
+
+
+

5.4. CooTrBeTcTBHE KOMIIETeHUM I, GopMuUpyeMbIX IPH
M3y4YeHHH TUCHUILUIMHBI, H BUIOB 3aHATHI
CooTBeTcTBHE KOMIETECHIWH, (OPMUPYEMBIX MPH HM3YYEHUH AUCIUIUIAHBI, ¥ BUIOB 3aHSATHHA
npezcTaBiIeHo B Tabnuie 5.4
Tabmuma 5. 4 — CooTBETCTBHE KOMIIETCHIIMK U BUIOB 3aHATHIA, (POPMHUPYEMBIX TIPU U3yYCHUU JTUCIUTLIH-
HBI

Buner 3angTnit

Komnerenuuu [Tpaktueckne CamocTosTenbHA DopMBI KOHTPOIIA
Jlexunn
3aHATHS g pabora
OIIK-2 + + + Onpoc Ha MPaKTUYECKOM 3aHs-
tuu. KoHtponbHas pabora. Jk3a-
MEH.

6. UnTepakTuBHBIE MeTOAbI U ()OPMBI OPraHU3alUM 00yYeHHU s
He npenycmorpeno PYII

7. JIaGopaTopHbIil NPAKTHKYM
He npenycmorpeno PYII
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8. [IpakTHyeckue 3aHATHS

n/a

HaunmenoBanus
pasaenon

ConeprkaHue MpakTUYECKUX 3aHATUI

Tpyano-
E€MKOCTh
(dac.)

dopmupy-
eMble
KOMIIE-
TEHLUU
(OK, IIK)

1 cemecTp

DJIEMEHTHI TEOPUU
MHOkeCTB. . Kom-
IJIEKCHBIC YHCTIA..

MHoskecTBa U ornepanuu Haj HUMH. Yucio-
BbIe MHOXecTBa. KoHeuHble, 0eCKOHEYHEIE,
cu€THbIe, Hecu€THbIE MHOXKecTBa. Orpanu-
YeHHbBIE, HEOTPAaHUYCHHBIC MHOXeCTBA. | pa-
HUII MHOXKECTB.

CootserctBud. Bunsl coorBercrBuii. OT00-
paskeHus: MHOKECTB ((PpyHKIMHN). MHUMBIE
grcna. KoMmiiekcHbIe yuciia B ainredpande-
CKOM, TPUTOHOMETPUUECKOH, MMOKa3aTeIbHON
¢dopmax. x reomeTprueckast MHTEpIIpeTa-
uus. CioxeHue, yMHOKEHHE, JIEIEHUE KOM-
IUICKCHBIX yuce. Onepanun HaJ KOMITIEKC-
HBIMH YUCJIAMU: aHATUTUYECKOE MTPOIOIIKE-
HUE OCHOBHBIX JJIEMEHTapHbBIX (PYHKIINI Ha
KOMIUIEKCHYIO MIOCKOCTb.

OIIK-2

DyHKIMHU B JINHEN-
HBIX TPOCTPAHCTBAX
(BrurOUast PyHKIUU
KOMILUIEKCHOTO T1e-
PEMEHHOTO)..

[lonsTre pyHKUIMK B JIMHEHHBIX MPOCTPAH-
CTBaX, BKJIt0Yast (DYHKIIMU KOMIIEKCHOTO I1e-
pemenHoro. CriocoObl 3a1aHus PYHKIIHH.
Knaccudukanus pyHkuuii B 3aBUCUMOCTH OT
pa3MepHOCTEN TPOCTPAHCTB. DIIEMEHTapHbIE
coiicTBa pyHKIuil. KoMno3unus ¢pyHkuui,
oOparnas ¢ynkius. [TocnenoBareaIbHOCTb.

OIlK-2

Martpuuel, onpene-
mutend. CUCTEMBI
JUHEHHBIX anredpa-
WYECKUX ypaBHE-
Hull. AnreOpa reo-
METPUUYECKUX BEK-
TOPOB.

[Tonatue matpuisl, pazmep, 0003HAYECHUS.
Knaccudukanus marpun. JIuneiinsie
olepanuy HaJl MaTpuLamMu.
TpancnoHupoBanue. YMHOKEHUE MATPUILIbI
Ha Matpuiy-ctonben. IlonsaTie cuctemsl
JMHENHBIX anreOpandyecKkux ypaBHEHUI, €€
MaTpu4Hasi 3alKCh.

Onpenenurens. Beruncnenue onpeaenutenei
2 u 3 nopsaakoB. MeToJ1 pa3iioKeHUs onpee-
JuTeNs o cTpoke (cTonbiry). Pemenue onpe-
JIeJIEHHBIX cucteM MeronoM Kpamepa. [le-
KapToBa U MOJIIPHAs CUCTEMbI KOOP/INHAT.
IIpocTpaHCTBO T€OMETPUYECKUX BEKTOPOB.
JelicTBus Hal FeOMETPUUECKUMH BEKTOPAMH.
CkansipHO€, BEKTOPHOE CMELLIAHHOE ITPOU3BE-
JICHUSL.

OIIK-2

OCHOBBI AaHAJIUTHU-
YECKON T€OMETPHHU.

VYpaBHeHHE TUHUHN Ha TWIOCKOCTH. [Ipsmast.
KpuBblie BTOporo nopsiika Ha IiIOCKOCTH.
[InockocTs B mpoctpancTBe. [Ipsimas B po-
cTpaHcTBe. KacaTtenbHas 1 HopMalb K KpH-
BOM.

OIIK-2

10
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5. | BBenenwue B mate- | Ilonstue pynkium (oneparopa) B IMHEHHBIX 3 OIIK-2
MaTHYECKHH aHAJIN3 | MPOCTPAHCTBAX, BKIOYask (PyHKIIMH KOM-
(Brurouast PyHKIUHU | MJIEKCHOM nepeMeHHoi. CriocoObl 3a1aHus
KOMIUTEKCHOTO me- | pynakmuu. Knaccudukarus dyHKINA B 3aBH-
PEMEHHOT0). CHUMOCTH OT Pa3MEPHOCTH MPOCTPAHCTB. DJie-
MEHTapHbIe CBOMCTBa GyHKIMH. Kommo3unus
GbyHKIUH.
ITocnenoBarensHOCTS U ee mpezaen. Henpe-
peiBHOCTD (hyHkuuu. I[Ipenen ¢pynkuuu. He-
onpejesieHHbIe BoIpaxkeHus. Kinaccupukanus
TOYEK pa3pbiBa. beckonedHo Manblie U 6ecko-
HEYHO Ooubie (PYHKIIUU U UX CBOMCTRBA.
CpaBHeHue 0ECKOHEYHO MaJIbIX, IOPSAIOK Ma-
noctu. [1aBHas yacTh OECKOHEUHO MaJIOH.
CpaBHeHune OECKOHEYHO OONIBIINX QYHKIIHH,
HopsAAOK pocTa. [T1aBHas yacTh G€CKOHEUHO
OO0JIBILION.
Hroro 1 cemectp 14
2 cemecTp
6. | Auddepenumans- [onsarue nuddepenmpyemMont GyHKINH. 3 OIIK-2
HOE MCUHCIICHUE Huddepenunan pynkuuu. [IponszBonnas
(Burovast GyHKIMK | Marpuia u ee ctpoerue. [loHsTHe YacTHOU
KOMIUIEKCHOTO 1e- | nmpou3BoaHOMN. [IpousBoaHas no Hampasie-
PEMEHHOTO) Huto. ['paguent. [loHsTHE aHATUTHYECKOMN
¢byukiun. [IpousBognsie u nuddepenimanst
BbICIINX NopsiakoB. [Tpunoxenus muddepen-
1yajia B NpUOIMKEHHBIX BBIYMCICHUSX.
®opmyna Tennopa. [Ipasuio Jlonurans.
I'eomeTpruecKuil CMbICI IPOU3BOAHOM.
7. | UHTETpanpHOE nc- Heonpenenénnplii HHTErpaJl U €ro CBOMCTBA. 3 OIIK-2
yuciaeHne GyHKUUH | MeTosbl HHTerpupOBaHUs: MO/IBEACHHUE 10T
OJIHOW M MHOTHX 3HaK auddepenuana, UHTETPUPOBAHHE 110
NIEPEMEHHBIX 9acTsAM, HHTETPUPOBAHUE PAllMOHAIBHBIX
(BKirOYast QyHKIMM | JpOOEi.
KOMIUIEKCHOTO ne- | OnpenenéHHblii MHTETpall U €r0 CBOMCTBA.
PEMEHHOTO. [IpuniokeHus onpeneaeHHoro HHTerpaa.
WuTerpan ananutuiyeckoi (PyHKIHUU KOM-
IIJIEKCHOTO IEPEMEHHOTO.
8. | Auddepenumans- JuddepennunanbHble ypaBHEHHS IEPBOTO 4 OIIK-2
HbIE YpPaBHEHUS. MOpsAJIKa: OCHOBHBIE MOHATHUS U 3a7a4H.
Meroapbl pelieHus: ypaBHEHUN: ¢
pa3fensoIUMUCs NEPEMEHHBIMH, TUHEHHBIX.
9. | HecoOcTBeHHbIE Heco6ctBennsie unrerpasist I u Il poga. Ipu- 4 OIIK-2
uHTerpansl. MHTe- 3HaKku cxoauMocTH. [TonsTHe 06 uHTErpaIh-
rpanbHble Ipeodpa- | HoM npeobpa3zoBanuu. [IpeobpazoBanue
3oBanus. [Ipeobpa- | @ypwe, Criekrpanbubiil ananus. [Ipeobpaso-
3oBaHus Dypoe, Banue Jlamnaca. Opurunan u n3o0paxeHue,
Jlamutaca. HX CBOICTBA.
HTror2 cemectp 14

11
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3 cemecTp
10 | KommiekcHele, KommuiekcHbie uncioBsie psabl. CXOQUMOCTh OIIK-2
YyHCIIOBBIE U QYHK- | ¥ cymMMa psiaa. [IpusHaku cxoqumocTu.
LMOHAIbHBIC PAJBL. | AOCOJIOTHASI U YCJIOBHASI CXOJUMOCTHU
Psanwr @ypre, Tel- YUCIIOBOTO Psja.
nopa, Jlopana... KowmrekcHbie (hyHKITMOHATBHBIC PSIIBI, 00-
nacTb cxonumocT. CTeneHHoil psn, ero 00-
nactb cxonpuMmoctu. Pag Tennopa. Pasznoxe-
Hue pynkuuu B psan Teinopa. Hynmu pyHk-
uuu. Pan Jlopana. Paznoxxenue GyHKINY B
psan Jlopana. OcoObie TOUKH QYHKITUN U UX
knaccudukarus. Beraersl QyHKINU U UX
HaXOXJIEHHE JIsl 0COOBIX TOYEK BCEX BUIOB.
[IpuiiojkeHue BBIYETOB K BHIYMCICHUIO UHTE-
rpajioB GYHKIIUA KOMIUICKCHOW ITEpEMEHHOM.
Tpuronomerpuueckuii psa @ypse. Paznoxe-
Hue ¢yukuuu B psg Oypee. Paznuunsie Gop-
MblI 3anucu psaga Oypee.
11. | Uaterpansl mo ¢u- | [Tonstue unTerpana mo ¢purype OIlK-2
rype (MHOTOOOpa3uI0). KpuBoauHelHbie
unTerpainsl [ u Il pona. Ux dusnueckuit
CMBICJI, CBOMCTBA U BHIYHCIICHUE.
HesaBucumocTh KpUBOJIIMHEWHOIO MHTErpasla
IT pona ot nmytu nHTerpupoBanus. Murerpan
(YHKIIMU KOMITJIEKCHOM MTEpEeMEHHOM.
JIBOWHOM MHTErpaJl U €ro CBOMCTRA.
Boruncnenue uarerpaina B 1€KapTOBbBIX
KOOpZIMHAaTax. 3aMEHa NIEPEMEHHBIX B
JIBOMHOM MHTETpalie, Mepexo K MOISIpHOM
CHUCTEME KOOPJIMHAT.
12. | Juddepenuuans- Jluneiinsle nuddepeHanbHble ypaBHEHUS OIlK-2
HbIE YpaBHEHHUS nopsiaka n. CUCTEMBbI TMHEHHBIX
BBICILIUX MOPSAKOB, | U depeHInaibHbIX ypaBHEHUN
JIOITYCKAIOLIHE T10-
HUKEHHE TTOPS/IKA.
Jluneitnsle nugde-
pEeHIMAJIbHBIE
ypaBHEHHUS MOPSIKA
n
Hroro 3 cemectp
4 cemecTp
13. | Oneparopusle | [IpunoxeHns onepalmoOHHOTO UCYUCIIEHUS OIIK-2
METO/IBI.

12
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9. CamocrosiTesibHasA padoTa

Buaer camocTosITenbHOM pabOThI, TPYAOEMKOCTh U (POPMHUPYEMBIEC KOMITETCHITUHU MPEICTABICHBI B
tabmuite 9.1.
Tabmuma 9.1 - Buel caMoCTOATEIBHON PAbOTHI, TPYIOEMKOCTh U (DOPMUPYEMBbIC KOMIICTCHIIMH

I cemecTp
No HanmenoBanus Bunel camoctositensioit | Tpyno- | opmu- DopMBbI KOHTPOJISI
/i pa3nenon paboThI eM- pyeMbie
KOCTh KOoMIIe-
(uac.) TEHLIUU
OK, IIK
1cemecTp
1. DJIEMEHTBI TEOPUH CamocTosTenpHOE U3yUe- OIIK-23 | Onpoc Ha JIeKLIHH,
MHO)keCTB. KoMm- HHE TEM TEOPETUUYECKOU MPAKTUYECKOM 3aHs-
IJICKCHBIE YHCTIA. . 4acTu 16 tuu. UunuBuyans-
HOE 3a/laHue.
[IpopaboTka JTeKIIMOHHOTO
Marepuana 2
Ilonroroska K
MPAKTUYECKUM 3aHSATHSIM. 4
Hroro 22
2. @®ynkuuu B muHel- | CaMocTosTenbHOE U3yue- 16 OIIK-2 Omnpoc Ha npakTuye-
HBIX IPOCTPAHCTBAX | HUE TEM TEOPETHUUECKON cKkoMm 3aHsTuu. Uuau-
(BKItO4ast QyHKUMM | 4acTu BHUIyaJIbHOE 3aJaHUE.
KOMILJIEKCHOTO TIe-
PEMEHHOTO).. [TpopaboTka JEKIIMOHHOTO
Marepuaia 2
[Toaroroska K
MPAKTUYECKUM 3aHATHSIM.
4
Hroro 22
3. Martpuubl, onpene- | CamocTosTenbHOE U3yde- OIIK-2 | Onpoc Ha mpakTHye-
nutenu. CucteMbl HUE TEM TEOPETUUECKOU cKkoMm 3aHsTuu. Uuau-
JTMHEUHBIX anrebpa- | vactu 16 BUIYaJIbHOE 3aJJaHUE.
WYECKUX YpaBHEHUH.
Anrebpa reomerpu- | I[IpopaGoTka JIeKIIMOHHOTO
YECKUX BEKTOPOB. Marepuaia 2
[ToaroroBka K
MPAKTUYECKUM 3aHSTHSIM. 4
Hroro 22

13
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4. OcHoBbl aHasuTHYE- | CaMOCTOSITENBLHOE U3yUe- OIIK-2 Onpoc nmpakTUYECKOM
CKOM T'€OMETpUHU. HUE TEM TEOPETHUUECKOU 3a"saTuu. Uanusuny-
4acTu 16 aJlbHOE 3aJ[aHHeE.
[IpopaboTka JIeKIIMOHHOTO
Marepuana 2
[ToaroroBka k
MPAKTUYECKUM 3aHSATHUSIM. 4
Hroro 22
5. BBenenue B mate- CaMocTosiTenbHOE U3yue- 16 OIIK-2 Omnpoc Ha npakTuye-
MaTUYECKHI aHalu3 | HUE TeM TEOPEeTHUECKON CKOM 3aHsATu MHnu-
(BkiItO4ast QyHKUMM | 4acTu BHUIyaJIbHOE 3aJaHUE.
KOMILJIEKCHOTO TIe-
PEMEHHOTO). [IpopaboTka JEKIIMOHHOTO
Marepuaia 2
IloaroroBka K
MPaKTUYECKUM 3aHATHSM. 5
Hroro 23
Hroro 1 cemectp 111
2 cemecTp
6. Huddepennnansaoe | CamocrosiTepbHOE H3yde- OIIK-2 | Ompoc Ha mpakTHye-
UCUHUCIIEHHUE (BKIIIO- | HUE TeM TeopeTHUecKOoM ckoM 3aHsATuH. Kon-
qasi QyHKIIUHA KOM- 4acTu 24 TpoJbHas pabora. JK-
IJIEKCHOTO TIepe- 3aMeH.
MEHHOT0) [TpopaboTka JEKIIMOHHOTO
MaTtepuaia 3
ITonroroBka K KOHTPOJIb-
HBbIM paboTam 3
BrinosiHeHUE KOHTPOIB-
HBIX paboT 3
[ToaroroBka K nmpakTuye-
CKHUM 3aHSATUAM 5
Uroro 38

14
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7. HNuTterpanbHoe Hc-
quciaeHne GyHKIUH

CamocTosTenpHOE U3yUe-
HHE TEM TEOPETUUECKOU

OIIK-2

Onpoc Ha npakTuye-
ckoM 3ansgTuu. Kon-

OJIHOM ¥ MHOTHX Ie- | 4acTu 24 TpOJIbHAs paboTa. DK-
PEMEHHBIX (BKJIIOYast 3aMEH.
(GYHKIIUH KOM- [IpopaboTka JIeKIIMOHHOTO
IJIEKCHOTO Iepe- Marepuaia 3
MEHHOTO.
[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam 3
BrinonHenue KOHTPOJIIb-
HBIX paboT 3
[ToaroroBka k nmpakTuye-
CKHUM 3aHSATUAM 5
Uroro 38
8 Juddepennmans- CamocrosiTenbHOE U3yue- OIIK-2 | Onpoc Ha npakTuye-
HbIC YPAaBHEHHSI. HUE TEM TEOPETUUECKOU ckoM 3aHsaTuu. Kon-
4acTu 24 TpoJbHas pabora. JK-
3aMEH.
[IpopaboTka JTeKIIMOHHOTO
Marepuaia 3
[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam 4
Brinonnenue KOHTPOIb-
HBIX paboT 3
[ToaroroBka Kk mpakTuye-
CKHUM 3aHSATHSAM 5
Uroro 39
9 Hecob6ctBennsble nH- | CaMocTosITeNbHOE U3y4e- OIIK-2 Omnpoc Ha npakTuye-
Terpainsl. MHTe- HHE TEM TEOPETUUYECKON ckoM 3aHsTuu. Kon-
rpajbHbIe Ipeodpa- | yactu 24 TpOJbHAs padoTa. €.
3oBanwus. [Ipeodpa- DK3aMeH.
3oBaHus Oypoe, [IpopaboTka JTeKITMOHHOTO
Jlanutaca. Marepuaia 3
[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam 4
BrinonHenue KOHTPOIb-
HBIX paboT 3
[ToaroroBka k mpakTuye-
CKHM 3aHATUSIM 5
Hroro 39
IToaAroToBKa K YK3aMeHY 9
Hroro 2 cemectp 163
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3cemecTp
10. | Komnnekcusle, unc- | CaMocCTOSATENBHOE U3YUeE- 19 OIIK-2 | Omnpoc Ha npakTHye-
JIOBBIE M PYHKIMO- | HUE TeM TeopeTudecKoit CKOM 3aHsATu MHnu-
HaJbHbIC panbl. Psa- | wactu BUyaJIbHOE 33JIJaHUE
16l @ypee, Teitnopa,
Jlopana... [IpopaboTka JTeKITMOHHOTO 2
Martepuana
[ToaroroBka K KOHTPOJIb-
HBbIM paboTam 3
BelinonHenue KOHTPOIIb-
HBIX paboT 2
[ToaroroBka K mnpakTuye-
CKHM 3aHATUAM 3
Hroro 29
11 Wurerpanst no ¢u- CamocrosiTenpHOE U3yue- 19 OIIK-2 Onpoc Ha npakTHye-
rype HHE TEM TEOPETUUYECKOU CKOM 3aHsTuu NHnu-
4acTu BUJIyaJbHOE 33/IaHuE .
DK3aMeH.
[IpopaboTka JTeKIIMOHHOTO
Marepuana 2
[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam 3
BrinonHneHnue KOHTPOIb-
HBIX paboT 1
[ToaroroBka Kk mpakTuye-
CKHUM 3aHSATUSIM 2
Uroro 27
12. | Auddepenunans- CaMocTosiTenbHOE U3yue- 20 OIlK-2 Omnpoc Ha npakTuye-
HbIE YPaBHEHHUS HUE TEM TEOPETUUECKOU CKOM 3aHsATHu MHau-
BBICIIIUX MOPSIKOB, | 9acTu BUyaJbHOE 3aJJaHUE
JOITYCKaIOLIHeE I10-
HIDKEHHE MTOPSJIKa. [IpopaboTka JIeKIIMOHHOTO
JIuneitnsle nugpdpe- | matepuana 2
pEHIMAJIbHBIE YPaB-
HEHUs IOPSIKa 1 [ToaroroBka K KOHTPOIb-
HBbIM paboTam 4
BrinosiHeHUE KOHTPOITB-
HBIX paboT 1
[ToaroroBka Kk mpakTuye-
CKHUM 3aHATUAM 2
Hroro 29
IloaroroBka u caaya 3K3aMeHa 9
Hroro 3 cemectp 130
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4 cemecTp

13 OmnepartopHbie MeTo- | CamocTosTenbHOE H3ydeHHE 60 OIIK-2 Onpoc npakTHYECKOM
IBL. TEM TCOPECTUYCCKOU HaCTH 3aHSITHIL. I/IHI[I/IBI/II[Y-

I AJIBHOC 3aJJlaHUC.
popaboTKa JIEeKINOHHOTO Ma-

TepHaa 6

IloaroToBka Kk KOHTPOJIbHBIM

paboTtam 10

BI:IHOJ'IHCHI/IG KOHTpOHLHLIX

pabot 4

HOHFOTOBK& K HpaKTI/I'{eCKI/IM

3aHATUAM 7
IloaroroBka u cmada dK3aMeHa 9 O1eHKa Ha DK3aMEHE
HToro 4 cemectp 96

9.1TembI camMoOCTOATEIbHOI PadOTHI
1 cemecTp
1.OnemenThl Teopuu MHOXeCTB. KoMIliekcHbIE YKCIa. .
2.OyHKUMYU B IMHEHHBIX IPOCTPAHCTBAX (BKJItOYask (PYHKIIMH KOMIUIEKCHOTO [IEPEMEHHOTO)..
3.Marpurpl, onpeaenurenn. CHCTEMbI TUHEWHBIX alreOpandecKux ypaBHeHHA. AnreOpa reomerpuye-
CKUX BEKTOPOB.
4.OCHOBBI aHAJTUTUYECKOI T€OMETPUHU.
5.BBenenue B MmareMaTHuecKuil aHanu3 (BKIO4as GyHKLINU KOMIIJIEKCHOTO IEPEMEHHOTO).
2 cemecTp
JuddepenunanbHoe ncunciaeHue (BKIoYas GyHKIIMA KOMITJIEKCHOTO IEPEMEHHOTO)
WuTerpanpHoe ucuncienne GyHKIUNH OJHOH 1 MHOTHX TIEPEMEHHBIX (BKII0Yas (PyHKIIMH KOMITJIEKCHOTO
IIEPEMEHHOTO.
HuddepeHunanbHble ypaBHEHUS.
Heco6cTBennble nnTerpansl. MaTerpansubie npeodbpasosanus. [IpeodpazoBanus Oypse, Jlamnaca.

3cemecTp

KommiekcHbie, uncinoBbie U GyHKIMOHATBHEIE psabl. Psaasl ypee, Telinopa, JlopaHa...

WuTerpansl no ¢urype

Huddepenunanbapie ypaBHEHHS BBICIIUX TMOPSJIKOB, JOMYCKAIOIINUE MMOHWKEHUE TIopsika. JInHeliHbIe
nuddepeHnransHble ypaBHEHUS TOPSIKA 1

4cemecTp
HpI/IJ'IO)KeHI/Ifl ONEpavOHHOI'O UCUUCIICHUS

TeMbI KOHTPOJIBHBIX PadoT

2 cemecTp

1.Marpuupl, onpenenurenu. @opmynsl Kpamepa.

Anredpa reoMeTpuYECKUX BEKTOPOB

2.Ananutuueckas reomerpus. KommiekcHble yncna u AefcTBUS HaJl HUMHU.
3.Brenenue B ananus. uddepeHnuansHoe uCUUcIeHue.

3 cemecTp

17
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4 cemecTp

1.Pspr: yncnossle, pynkunoHansHble, dypoe, Jlopana, Teitnopa.
2. 2-01 uHTErpaj, KpUBOJMHEUHBIN MHTErpal.

3. IlpunokeHue onepaioOHHOI0 UCUUCIICHUS.

10. KypcoBasi padora He npegycmorpero PYII

11. PeiiTuHroBasi cucreMa JJisi OEHKHU YCIIEBAE€MOCTH CTYI€HTOB HE IPEAyCMOTPEHO

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O00ecTieueHue TUCHUIINHBI

12.1. OcHoBHas JuTEpaTypa

1. EnsioB A.A. EnbioBa T.A. MHTerpasibHoe ncuucienue: yaeonoe nocodue. - Tomck: Dnb-KoHTEHT,
2013. - 138c. https://edu.tusur.ru/training/publications/6063

2. EnprioB A.A. EnsrioBa T.A. luddepeHnnansabie ypaBHEeHUs: yaeOHOe mocodue . - ToMck: Ditb-
KonTtent, 2013. - 104c.(PekomeH10BaHO ISl CAMOCTOSATEIILHON PabOThI)
https://edu.tusur.ru/training/publications/6062

3. Mara3zunnukos JI.U., Beiciiast maremaruka 1. @yHKIMY KOMIUIEKCHOTO IEPEMEHHOTO0. Psbl.
WuTerpanpable npeodpa3zoBanus: yaedHoe mocodue. - Tomck: TYCVYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258

4. MarazunnukoBa A.Jl., MarasunnukoB JI.W. Jluneiinas anrebpa. AHaIUTHYECKasi TeOMETpusi: yueOHoe
nmocooue. — Tomck: TYCVYP, 2010. - 176 ¢. http://edu.tusur.ru/training/publications/2244

12.2. lonoinuTeIbHAS JIUTEpPaTypa

1. beknemumes JI.B. Kypc ananutndeckoii reomeTpun u nuHeitHOU anreOpsl: yuyeOnuk. - CII6.: Jlans,
2015. - 445 c. http://e.lanbook.com/books/element.php?pll id=58162

2. Jemuposuu b.I1., Monenos B.I1. [luddepennuansubie ypaBHenus: yueOHoe nocooue. - CII6.: JIans,
2008. - 277 c. http://e.lanbook.com/books/element.php?pll id=126

3. Herpymko .M. Kypc Briciieit maremaruku. Teopus GyHKINN KOMIIEKCHOM IepeMeHHOM: yueOHoe
nocooue. CII6.: Jlanb, 2010. - 364 c. http://e.lanbook.com/books/element.php?pll_1d=526

12.3. YuedHo-MeTOAMYEeCKHe TOcO0Us U TPpedyeMoe IPporpaMMHoe odecredeHmne.
12.3.1. O0s3aTebHBbIC y4eOHO-METOAMYECKHE T0COOH S

1. EnsuoB A.A. EnpnioBa T.A. HTerpansHoe ucuncienue: yuebnoe nocoodue. - Tomck: Dnb-KoHTeHT,
2013. - 138c. https://edu.tusur.ru/training/publications/6063
2. EnbuoB A.A. ExsnoBa T.A. luddepenunansubie ypaBHeHus: yueOHoe mocodue . - Tomck: Dib-
Konrent, 2013. - 104c.(PexoMeH10BaHO /711 CAMOCTOSITENIbHOM pabOThI)
https://edu.tusur.ru/training/publications/6062
3. MarasunnaukoB JI.U., Beiciias maremaruka [II. @yHKIHHM KOMIUIEKCHOTO IEPEMEHHOTO. Pbl.
WuTterpanbHble npeobpa3zoBanus: yueObHnoe nmocoodue. - Tomck: TYCVYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258
4. MarasunnukoBa A.JI., Marasunnukos JI.W. Jluneitnas anre6pa. AHanutuyeckas
reometpus: yuebHoe mocobue. — Tomck: TYCVYP, 2010. - 176 c.
http://edu.tusur.ru/training/publications/2244
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12.3.2 YuyeOHO-MeTOAMYECKHE IOCOOUS ISl JIUI[ ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSAMU
310pPOBbS

Y4eOHO-METOAMUECKUE MaTEPUaIIbI JIJISl CAMOCTOSITEIIbHOW U ayIUTOPHOU PabOThI 00YJArOIIUXCS U3
YHCJIa MHBAIMJIOB TIPENOCTABISIOTCS B (OpMax, aJaliTUPOBAHHBIX K OIPAHMYCHUSM HX 3J0POBbS U
BOCTIPUSATHSI HH(OPMAIINH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PEeHHSI:
- B (hopMe IIEKTPOHHOTO TOKYMEHTA;
- B IICYATHON (POpPME YBEITMUCHHBIM HIPUPTOM.
JIJis1 JIMIL ¢ HAPYIIEHUSIMH CJIyXa:
- B (hopMe IIEKTPOHHOTO TOKYMEHTA;
- B I€YaTHOM opme.
JIJ1s1 JIN1 ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTATEIHLHOTO anmapara:
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
- B [IEYAaTHOH (opme.

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO CIIPABOYHbIE M MOMCKOBbIE CHCTEMbI !
OOpazoBarenpubiii  mopran  yHuBepcutera  (https://edu.tusur.ru), SJIEKTPOHHBIM  KaTajaor
oubmmoreku (http//lib.tusur.ru), snekrponHas OubOnmoTeunas cucrema «Jlanpy» (http://e.lanbook.com)
cuctemMa AucTaHnuoHHOro oOpazoBanus MOODLE (Meromnueckue Marepuaibl: TEKCTOBBIE, ayuo U
Buzieo(hailsibl, ”HANBUAYAIbHBIC 3aaHUS, TECTHI U T.1I.)
Ccbuiku ¢ caiiTa kadeapbl HA MaTeMaTUYECKUE PECYPChl U OH-JIAWH TPEHAKEPHI.

13. MarepuajibHO-TEXHUYECKOE o0ecnedeHue U CIUNINHbI
13.1. O6uue TpedOBaHNSI K MATEPHAIbHO-TEXHHYECKOMY 00ecredYeHUuI0 JUCIUTIMHBI

13.1.1. MarepuajibHO-TeXHHYECKOe oOecnedyeHne /sl JJeKIMOHHbIX 3aHATHI
Jlis mpoBenieHus 3aHATUN JIEKIMOHHOTO THUIA, I'PYNIOBBIX U HMHAWBUAYAJIBHBIX KOHCYJbTALU,
TEKYILETO0 KOHTPOJS M MPOMEXYTOYHOW aTTecTalliy MCIOJIb3YeTCsl yueOHas ayIuTOpUs C KOJUYECTBOM
MOCaJO0YHbIX MecT He MeHee 90, o0opynoBaHHasE JOCKOM, KOMIBIOTEPOM, MPOEKTOPOM U CTaHJApTHOM
yueOHOM MebOenbto. MMmeroTcss HamisgHble MOCOOMS B BHJAE NpPE3EHTAIMI M0 JIEKIHOHHBIM pa3lienam
JUCLUIUINHEL.

13.1.2. MarepuajibHO-TeXHHYecKOe obecriedeHue A NPAKTHYeCKUX 3aHATH I
Jlns mpoBeneHHsT MPAaKTUYECKUX (CEMUHAPCKHUX) 3aHATHM UCHOIb3yeTcsl ydeOHas ayauTopus C
KOJIMYECTBOM IOCAJOYHBIX MecT He MeHee 30, 00opynoBaHHas JOCKOM, CTaHAAPTHOM yueOHON MeOembIo.
JUis BHEIpEHUsS SJIEMEHTOB JJIEKTPOHHOTO OOy4eHMs] HEOoOXOAMMBbl MHUHHMMYM | KOMIbIOTEp Ha 2
crynenra, Mathcad, Octave niu MatLAB.

13.1.3. Marepua/ibHO-TeXHHYeCKOe obecrieyeHue VI CAMOCTOATEIbHOM padoThl
s camocTosITeNbHOM pabOThl UCHOIB3yeTCsl yueOHasi ayluTOpusi, C KOJIUYECTBOM IOCATOYHBIX
MmecT He MeHee 30, 06opynoBaHHas JOCKOM, CTaHAAPTHOM yueOHOM Mebenbto. 111 BHEAPEHUS 2IIEMEHTOB
AIEKTPOHHOTO 00ydeHHsi HeoOXomuMbl MUHMMYM | kKommbioTep Ha 2 cryaeHTta, Mathcad, Octave wmm
MatLAB.

13.2 MarepuajibHO-TeXHUYeCKOe o0ecrevyeHHe NUCHMIUVIMHBI VISl JIMI ¢ OrPAHMYEHHBIMU
BO3MOXKHOCTIAMH 3[[0p0Bbﬂ

OcBoenne mucuuruimHbl Jmiamu ¢ OB3 ocyiecTBiseTcs ¢ HCMOIb30BAaHUEM CPEICTB OOYyUSHHS
0OIIIETO U CIIEIHAIBHOTO Ha3HAYEHUS.

IIpu oOydeHUM CTYIEHTOB € HApPYWIEHMSIMM CJyXa IPeIyCMOTPEHO  HCIIOIb30BaHUE
3BYKOYCUJIMBAIOLLEH ammaparypbl, MYJIbTUMEIUIHBIX CPEICTB U JIPYTUX TEXHUYECKUX CPEJICTB IpHeMa-
nepenayu yuyeOHoi nH(popMaIuy B TOCTYIMHBIX (hopMax ISl CTYICHTOB C HAPYLICHUSAMH CITyXa, MOOMIbHON
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CHCTEMBI OOyYeHHS JJISi CTYJCHTOB C MHBAIUIHOCTHIO, TIOPTATUBHOW WHIYKIIMOHHOW CHCTEMBL. Y4eOHas
ayAUTOpUs, B KOTOPOH 00YJarOTCs CTYICHTHI ¢ HApyIIEHHUEM CITyXa, 000pYyI0BaHa KOMITBIOTEPHON TEXHUKOM,
AyIMOTEXHUKOW, BUJICOTEXHUKOU, HIIEKTPOHHOU JOCKOW, MYIIBTUMEIUNHON CUCTEMOM.

IIpu o0Oy4eHHWH CTYIEHTOB € HAPYIIEHMSIMH 3PEHUSIMM IPEIyCMOTPEHO HCIIOIb30BaHUE B
JICKIIMOHHBIX U YYEOHBIX ayJUTOPHAX BO3MOKHOCTH MPOCMOTPA YIAJIICHHBIX O0BEKTOB (HApUMEp, TEKCTa
Ha JIOCKE WJIU CJIaii/ia Ha 9KpaHe) P MOMOIIM BUCOYBETUUUTEIECH I YIaIeHHOTO IPOCMOTpA.

IIpu 0OyyeHHH CTYJEHTOB € HApyLIEHUSIMH OIOPHO-ABHIaTeJbHOIO0 aNNapara MHCIOJIb3YHTCS
aJIETEpPHAaTUBHbIE YCTPOMCTBA BBOJA MH(pOpPMALMU M Jpyrue TEXHUYECKUE CpelCTBA IMpHeMa-liepesadyn
y4eOHON WH(pOpMAUMU B JOCTYIMHBIX (OpMax JUisi CTYICHTOB C HApYIICHUSMH OIOPHO-IIBUTaTEILHOTO
anmnapara, MOOMJIbHON CUCTEMBI 00yUYEHUs IS JIFOJel C MHBAIUAHOCTBIO.

14. ®oH1 OLIEHOYHBIX CPEACTB
14.1 OcHoBHBIe TpeOOBaHNS K (OHAY OLIEHOYHBIX CPEIACTB U METOAUYECKHE PEKOMEHAAH U

@OoH/I OLIEHOYHBIX CPEJICTB M THIIOBBIE KOHTPOJBHBIE 3a/IaHMs, UCIIOIB3YEeMbIE ISl OLEHKH chop-
MUPOBAaHHOCTU U OCBOCHUS 3aKPEILICHHBIX 33 NUCLMILUIMHON KOMIIETEHUUH IPU IPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOH aTTeCTAalluy 10 TUCIUILIMHE TPUBEACH B MPUWIIOKEHUH K pabodei mporpaMme

14.2 TpeGoBaHus K (pOHIY OLEHOYHBIX CPEACTB JJIf JIUI[ C OTPAHUYEHHBIMHM BO3MOKHOCTAMM
310POBbS
JlJis CTYIeHTOB C OTpaHMYEHHBIMU BO3MOXKHOCTSIMHU 310POBbS MPEIYCMOTPEHBI JTOMOTHUTEIbHBIC
OIICHOYHBIE CPE/ICTBA, IEPEUCHb KOTOPHIX YKa3aH B TaOIUIIE.

@DopMBbI KOHTPOJIS U
Kareropun Buabl 1010 HUTEIbHBIX
OLICHKH pe3yJIbTaToB
CTYAECHTOB OLICHOYHBIX CPeICTB
o0y4eHust
C TecThl, NMCEMEHHBIE CAMOCTOSITEIIbHBIE [Ipeumy1iecTBEHHO
HapyIICHUSIMH CITyXa paboThI, BOITPOCHI K 3a4€Ty, KOHTPOJIbHBIE PadOThl | MHMCEMEHHAs MPOBEPKa
[IpeumyiiecTBeHHO
C CobecenoBaHue 1O BOTIPOCAM K 3a4eTy, PEUMYIIL
yCTHasl IpOBEepKa
HapyIICHUSMH 3pE€HHS | OMPOC [0 TePMUHAM
(MHIMBUIYaTHHO)
C
Pemenne AMCTaHIMOHHBIX TECTOB,
HapyLIeHUSIMH OTIOPHO- [Ipeumy1iecTBEHHO
KOHTPOJIbHBIE pabOThI, TUCEMEHHBIC
JBUTaTeIbHOTO JUCTAaHIIMOHHBIMHA METOAaMU
CaMOCTOSITEIbHBIE PA0OTHI, BOIIPOCHI K 3a4eTy
ammapara
C [IpenmymecTBeHHO
TecTpl, MUCHMEHHBIE CAMOCTOSITEIIbHBIC
OTpaHUYEHHUSIMU 110 POBEPKa METOAAMH, UCXOLIS U3
paboThL, BOIIPOCHI K 3a4€Ty, KOHTPOJIBbHEIE
00IIEeMeTUIIMHCKUM COCTOSIHUSI 00yJaroIerocs Ha
paboThl, YCTHBIE OTBETHI
MOKa3aHUSIM MOMEHT IPOBEPKHU

14.3 MeTonnyeckne peKOMEeHAALMHU 110 OLIEHOYHBIM CPEACTBAM /IS JIUL C OTPAHUYCHHBIMH
BO3MOKHOCTAAMHU 3/I0POBbSA
Hna crynentoB ¢ OB3 mnpemycmarpuBaeTcss JocTynHas ¢opMa MpeloCTaBlIeHUs 3aJaHuil
OLICHOUYHBIX CPEJCTB, @ UMEHHO:

e B reyarHou opme;
e B 1ieyaTHOM (opMe C YBEIHMUEHHBIM IIPUPTOM;
e B (opMe PIEKTPOHHOTO TOKYMEHTA;
® METO/IOM UTEHUS aCCUCTEHTOM 3aJIJaHUs BCIIYX;
® TIPEJOCTABJICHUE 3aJaHUSI C UCIIOJIB30BAaHUEM CYypJONIEPEBOA.
CryneHTaM ¢ MHBAJUIHOCTBIO YBEIMYMBAETCA BPEMsI Ha IOATOTOBKY OTBETOB Ha KOHTPOJIbHbBIE
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BOMpoOChl. [IJI TakuxX CTYIEHTOB MpEeAyCMaTpUBAETCs NOCTyMHas (opMma MperoCTaBiIeHUs OTBETOB Ha
3a/1aHksl, a UMEHHO:

® THCHMEHHO Ha Oymare;

e Ha0Op OTBETOB HAa KOMIIBIOTEPE;

e Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTCHTA,;
® T[IpE/ICTaBIICHUE OTBETOB YCTHO.

[Ipouenypa oneHUWBaHUS Pe3ylbTaTOB OOYYCHHsS WHBAIUAOB IO JUCHUIUIMHE IMPEIyCMaTpUBACT
npenocraBienue nHopmanuu B popmax, aaanTHPOBAHHBIX K OTPAaHUYEHHSIM UX 30POBbS U BOCIIPHUATHUS
uHpopManuu:

JIJ1s1 JIM1 ¢ HAPYIIEHUSIMH 3PEHHUsI:
- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;
— B IICYATHON (pOpME YBETUUECHHBIM HIPHUPTOM.
JI1s1 JIML ¢ HAPYLIEHUsSIMM CJIyXa:
- B (hopMe IIEKTPOHHOTO TOKYMEHTA;
- B I€UaTHOM opme.
JI1s1 JIMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 annapara:
- B (hopMe IIEKTPOHHOTO TOKYMEHTA;
- B [I€YaTHOM opMme.
[Tpu HEOOXOAMMOCTH J1JIsi O0YYAFOIIUXCS ¢ HHBAJIHMIHOCTBIO MPOIIEAYPa OICHUBAHUS PE3YIIbTaTOB
00y4eHUsI MOXKET IPOBOIUTHCS B HECKOJIBKO JTAIOB.
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1 Bsgeaenue

Dony onenounwix cpejcts (POC) siBisiercs: mpuiozKeHneM K pabodeil mporpaMme JIUCIUILIHHBL 1
peJICTaBIIsIeT COO0I COBOKYITHOCTH KOHTPOJIHLHO-U3MEPUTEIbH bIX MATEPUAJIOB (TUIIOBBIE 3a/1a4r (3a/1a-
HU), KOHTPOJIbHBIE PAOOTHI, TECTHI U JIP.) U METOJIOB UX UCIIOJIb30BAHMUSI, IPEIHASHAYCHHBIX JIJIsI H3Me-
peHusi YPOBHSI JIOCTHKEHUs CTY/IEHTOM yCTaHOBJIEHHBIX pe3ysbraros odyueHus. @OC mo aucruriiinme
(IpakTHKe) UCHOIb3YeTCsl IPH IPOBEJICHUH TEKYIIEero KOHTPOJIsI YCIIeBAEMOCTH U TIPOMEKYTOTHON ar-
TecTanuu CcTyJAeHTOB. [lepedennb 3akperieHHbIX 3a JTUCITUILIMHON KOMIIETEHITNI TpuBeieH B Tabsmie 1.

Tabauna 1 — IlepeyeHb 3aKperieHHbIX 3a JJUCIUIIIMHON KOMIETEeHIUii

Kog, DopMyIMpPOBKA KOMIIETEHITNN OTanbl poOpMUPOBAHUS KOMIIETEHIINN

OIIK-2 | criocoOHOCTE BBISBIATH €cTecTBeH- | JIOoJ2KeH 3HATh OCHOBBI JIMHEHHOI ajredpbl, aHa-
HO-HAyYHYIO CYIIHOCTb TpPOOJIeM, | JIUTUYECKOH TIeOMETpHH, MaTeMaTUIeCKOro aHa-
BOZHUKAIONINX B X0Jie Ipodeccuo- | jm3a, uddepeHImaj bibIX ypaBHEHU, Teopuu
HaJIbHOM JIeTeTbHOCTH, IPUBJIEKATh | (DYHKINIT KOMIIJIEKCHOTO IIEPEMEHHOTO, JIUCKDPEeT-
JJIS UX PellleHUs] COOTBETCTBYIOIIUN | HOM MaTeMaTUKU, COOTBETCTBYIOIINI MaTeMaTue-
pusnKO-MaTEMATHYECKHIT AllIIapaT CKUM anmapar.

JlomKeH yMeThb IpPUMEHsITh 3HAHUs B 00JIACTU
JIMHEHHOM areOpbl, aHAJIUTUYECKOW TIeOMETPUH,
MaTeMa-TUIeCKOTO aHajn3a, JuddepeHImasbHbIX
ypaBHeHuit, Teopuu (PyHKIHI KOMILIEKCHOT'O TIepe-
MEHHOI'O, JUCKPETHON MaTeMaTUKU, COOTBETCTBY-
IO MaTeMaTUYeCKUil almmnapar [Jid PelleHud
TUNOBBIX 3a/1a4, JJId OCBOCHU: JPYTUX JIUCIU-
IJIMH, TTPEyCMOTPEHHBIX YIeOHBIM IIJIAHOM, U pe-
MIeHNs TPOMECCHOHATBHBIX 3a/1ad.

JoJikeH BJ1aleTh OCHOBHBIMHM METOJIAMU pellle-
HUs 3aJlad JIMHEHHO#W asreOpbl, aHaJIUTUIECKON
reoMeTpun, MaTeMaTHIeCcKOoro aHaJm3a, Judde-
PEHIIMAILHBIX YPABHEHU, TeOpUU (DYHKIUNH KOM-
IIJIGKCHOI'O II€PEeMEHHOro, JUCKPETHON MaTemarTu-
K1 U COOTBETCTBYIOIIUM MaTeMaTHUYeCKUM alllla-
PaToM.

2 Peanuzanus KkoMreTeHImii

1 Komnerenmusa OITK-2

OIIK-2: crmocoOHOCTH BBISABJISTH €CTECTBEHHO-HAYYHYIO CYHIHOCTH ITP0O0OJIeM, BO3BHUKA-
OIX B XOJie NPodeCCUOHAJBHOM JIeITeJIbHOCTH, IIPUBJIEKATDH JIJIsi UX PEIleHUusi COOTBET-
cTByIONuii (pU3MKo-MaTeMaTuIeCKuii annapar.

st popMupoBaHisa KOMIIETEHIIUN HEOOXOAMMO OCYIIECTBUTD Pl 9TAIOB. DTalbl (hOpMUPOBaHUs
KOMIIETEHITUH, ITPUMEHsIEMbIE JIJIST 9TOI'0 BUJIbI 3aHATHI U MCIIOJb3yeMbIE CPEJICTBA OIEHUBAHUS IIPE/I-
CTaBJICHLI B Tabjmie 2.
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Tabsuna 2 — ransl popMUPOBaHUS KOMIIETEHIINU U UCIIOJIb3yeMbIe€ CpeICTBa OI€HUBAHMSI

CocraB 3HaTh YMmerThb Baagern
Coaepxkanue 3 -
HaeT OCHOBBI JIMTHENHON yMeeT IIPUMEHATD BJI&ILGGT OCHOBHBIMU Me€E-
oTaron aJireOpbl,  aHaJuTHYe- | 3HaHUS B O0JIACTH | TOJIAMU PEIICHUs 3a/ad
CKOIl TeoMeTpuu, mare- | JUHEHHOi ajared- | JMHEHHOI aaredpnl, aHa-
MaTHIeCKOro  aHaJju3a, | Phl, AHAJIUTUIECKON | JINTUYIECKOW TIeOMETpPUH,
nuddepeHImaIbHbIX reOMeTPUH, MaTeMa- | MaTeMaTUIeCKOro aHa-
ypaBHEHWIA, TEOPUU | THIECKOT'O aHaau3a, | au3a, auddepeHnmnaib-
dyHKIHUIT KOMILIEKCHOTO | i depeHIma bHbIX HBIX ypaBHEHUI, TEOPUU
IIepEMEHHOTI 0, JIC- | ypaBHEHUI, Teopun | PYHKIUH KOMIIJIEKCHOTO
KpPEeTHO  MaTeMaTUKH, | (DYHKINI KOMILIEKCHOI'O | IIEPEMEHHOI0, JIUCKPEeT-
COOTBeTCTByIOHJ;I/IIU/I Ma- IIepeMeHHoro, AnC- HOM MaTeMaTHUKU U COOT-
TeMaTUYeCKU allrrapar. erTHOfI MaTEeMaTUKU, BETCTBYIOIIIMUM MaTeMa-
COOTBQTCTBYIOHII/H;'I Ma- THUYIECKHUM allllapaTOM.
TEMATAYCCKAN anmnapaTr
JUIS PEIIeHusT THUIIOBbIX
3aJ1a4, JIJIsi  OCBOCHUS
APyrux JAUCHUIIJINH,
IPEJTyCMOTPEHHBIX
yIeOHBIM  ILJIAHOM, U
perennsi  mpodeccuo-
HaJIbHBIX 3aJ1a4.
Buan:
3aHATUN
o Jlexruu; e [IpakTuyeckue e [IpakTuyeckue
BAHATHUSI; BAHATHUS;
e [IpakTuueckne
BAHATHUSI; e Brirosinenne  Jio- e Brimosinenne
MaIITHErO 3a/IaHuUs; WHJIUBUIYAJTEHOTO
e CamocrosgTenbHas 38 TAHHS;
paboTa CTYICHTOB; e CamocrogTebHas
paboTa CTYIEHTOB; e CamocrosTebHas
paboTa CTYIEHTOB;
Ncnoab3yemble
cpeJicTBa
OIlEHUBAHUS

e Konrposbuas
pabora;

e DK3aMeH;

e KonrposbHhas
pabora;

e Odopmaenue m0-
MAIIHETO 3a/aHNUs;

e DK3aMeH;

e Konrposbhas
pabora;

o Odopmienue
U 3aIUTa
MHIABYIYAJIHHOIO
33 1aHU;

e OJK3aMeH.

O6LLLI/I€: XapaKTEPpUCTUKHN nokasareJjieil u KpuTepueB OleHuBaHN A KOMIIETCHIINN Ha BCEX dTallaX IIPU-
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BeJleHbl B TabsuIe 3.

Tabsmiuia 3 — O6mMe XapaKTEepUCTUKM MOKa3aTelieil 1 KPUTEPUEB OIEHNBAHUS KOMIIETEH-

oI II0 dTallaM

Ilokazarenn u

3HaTh

YMmerb

Baagernb

KpUTEepun
OtanvuHo Obanamaer cucremubiMu | Obagaer guana3oHoM | KoHTposupyeT —BBIIOJI-
(BBICOKMIT 1 IyOOKMMM 3HAHUSIME | MPAKTUIECKUX YMeHHil, | HaeMy paboTy, IIpPOBO-
YPOBEHB ) B Ipejeax n3ydaeMoil | TpebyeMbIX I pa3BU- | JUT OIEHKY BBIIOJIHEH-
JMUCIUILIAHBL ¢ IMOHUMAa- | THsT TBOPYECKHUX peIlle- | HOil paboThl, MOTUQUITH-
HUEM TPAHUIl TPUMEHN- | HUil, abCTParnpoBaHUs | PyeT TAIlbl PabOThI
MOCTH 1pobJieM
Xoporrio Obtajaer snanusgvu | Obnamaer auanaszonoM | Omnepupyer OCHOBHBIMU
(6azoBbIii OCHOBHBIX IIOHSITUI Ha | MPAKTUIECKUX YMEHHUi, | METOJAMHU pEIeHnsT 3a-
YPOBEHB ) YPOBHE orpejiesieHnit | TpeOyeMbIX ISl pelle- | j1ad U UCC/IeTOBAHMIA
U B3aUMOCBSI3€Hl MeXK- | HUsSI THIIOBBIX 3aJad C
Iy HUMH B Ipejesax | 3JeMeHTaMU HUCCIeI0Ba-
M3yYIaeMOl JUCIUILINHBL | HUS
YoBaerBopu- Obaaer sHanugMu | O6jamaer  ocHOBHbIME | Paboraer mpum mpsamom

TeJabHO (MOporo-
BBIii YPOBEHb )

OCHOBHBIX TIOHATHII Ha
YpOBHE  Ha3BaHUA U
00O3HaYEeHUl, AJITOPUT-
MOB pelneHud THITOBbIX
3a/1a4

yMeHUsIMU, TpeOyeMbIMU
JIJIsl  BBIIOJIHEHUS IIPO-
CTBIX TUIIOBBIX 33189

Ha6JIIO,ZL€HI/H/I 1 KOHTPOJIE

QopMyJIMPOBKA TIOKa3aTe/eil 1 KpUTEPUEB OICHUBAHUs JTAHHONW KOMIIETEHIIUN IIpUBeeHa B Tab/u-

e 4.
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Tabauna 4 — IlokazaTesin 1 KpUTEPUN OIEHUBAHUS KOMIIETEHITUN

Ha 3Tallax

ITokazaTenn u | 3HaTh YMeThb Baagernb

KpUTepun

OTinynHo

(BBICOKMIA pacKpbIBaeT CylIl- e CBOOOTHO upu- e cBOOOAHO  oOmepu-

YPOBEHb) HOCTH MaTeMaTH- MEHSIeT  METOJIbI pyer METOIAMUI
YECKUX  TOHSTH, peleHust 331849 n3ydaeMOou JTUCIA-
OpoOBOAUAT WX Xa- B HE3HAKOMBIX NJINHBI;
PaKTEPUCTUKY CUTYaIUAX;

® Opranmsyer KOJ-
AHAJIU3UPYET CB:l- yMeeT MaTeMaTH- JIEKTUBHOE BBI-
31 MEXK/1y pas3/ind- YeCcKHU II0Ka3aTb U IoJIHeHne paboThI,
HBIMH MaTeMaTu- apryMeHTHPOBAH- 3aTparuBaonieit
IECKUMU HOHATHSA- HO J0OKa3aTb I10JI0- U3ydaeMyro  Jauc-
MU, JKEeHUS M3ydaeMoit ATLIAHY;
JUCITUILINHbI;

00OCHOBBIBAET e CBOOOJIHO BJIAJIEET
BLIOOpD MaTeMaTH- pasHbIMU C1Iocoba-
9eCKOro  METO/Ia, MM IIPEJICTABICHUS
IJ1aH, STaIIbI MaTeMaTHUIeCKONI
perennd 3a1a4u; nHMOPMAITIH.

Xoporio

(6azoBbrit JlaeT  ompefesie- cII0cob0eH  pas/iy- ¢ KpHTHIECKN

yPOBEHb) HUsI OCHOBHBIX OCMBICJINBAET IIO-

IIOHATUHN U IIPUBO-
JUT NOPUMEPBbl HUX
[IPUMEHEHUS;

IIOHUMaeT CBA3U
MeXK/1y pa3/IMYHbI-
MU ITOHATHUAMU,

apryMEHTHPYeT
BBIOOD MeToJ1a
peIleHns 3a,1a49M;

cocTaBJjisieT  IIJIaH
perenns 3a/1a49u;

YUTH CTAHJAPTHLIC
1 HOBBIE CUTYyallud
1pu peleHnn
3a/1a4;

yMeeT KOPPEKTHO
Bblpa}KaTb nu ap—
FyMeHTI/IpOBaHHO
000CHOBBIBATL II0-
JIOXKEHUSA U3ydae-
MO JTUCITATLINHBI;

JIYIYCHHbIC SHAaHUWA;

e criocoben  pabo-
Tarh B  KOJLIEK-
THBeE, 3a/1a91

KOTOPOI'O 3aTparu-
BaIOT W3yvaeMyIO
JIUCITUTLIINHY
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ITokazarenu 1
KpUTEepUNn

3Harhb

YMern

Baagern

YaoBJjieTBOpHU-
TeJbHO (IOporo-
BBIii YPOBEHb )

® BOCIIPOM3BO/IUT
OCHOBHBIE (DaKTHI,
nJIen;

® DACIO3HaeT OCHOB-
Hble MaTeMaThude-
CKIe O0bEKTHI;

® 3HacT aJI'OPUTMbI
pemennd TUIIOBBIX
3a/1a9;

® yMeeT IPUMEHATH
aJTOPUTMBI pellle-
HUSI TUIIOBBIX 3a-
J1a4d Ha MPaKTHUKE;

e yMeeT paboTaTh CO
CIIPABOYHON JIUTE-

parypoii;

e ymeeT oOpPMIATH
pe3yJibTaThl CBOEei
paboThI;

® TO/JIEPXKUBAET
pasroBop Ha Te-
MBI n3y4vaeMon
JUCITATIINHBL;

® BJIAJEET OCHOBHOM
TEPMHNHOJIOI' -
eit nuzyvyaemon
JOUCIUILIAHBL.
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3 TwuroBble KOHTPOJbHBIE 3 aHUS

Jlst peajiM3ariuu BBIMIEIIEPEINCICHHBIX 3a/1a9 00yYeHUs UCIOJIB3YIOTCs CJIIYIONine MaTepUasibl:
TUIIOBbIE KOHTPOJIbHBIE 3aJaHs WM WHbIE MaTepHUaJibl, HeOOXOAUMBbIE JIJIsi OIEHKU 3HAHUI, YMEHUI,
HABBIKOB U (WJIN) ONBITA JIeATETbHOCTH, XapAKTEPU3YIOIIIX ITarbl (hOPMUPOBAHIST KOMIIETEHIIU B TIPO-
1ecce OCBOCHUsT 00pa30BaTeIbHON ITPOrpaMMbl, B COCTABE:

. Haiitu Im2,Re 2z Z = .

. 3amuInuTe B TPUTOHOMETPUIECKON U IToKa3aTeIbHON (hopMax ducyo 2z =

2 cemecTp
KourpoJsbHass padbora Nel

o 3 .
. Haiitu /1 —1.

. Banmcarnb B anrebpandeckoii hopme unciio 6(cos /3 —isinm/3).

(2

_Ts
. Boraucaurn e 6",

1+/3i

1+2

. I3BectHO, uTO argz = m — arctg g.

. Ompenenure Rez,Imz, ecim 2 = 21 + 21 * 20,21 =3+ 20,20 = 1 + 4.

8.

Ha orpeske [1,4] 3amana ¢yuknus, rpadbuk KOTOPOl IPUBEJIEH Ha PUCYHKE. SalUIIUTe aHAJU-

TUYECKOE BbIPAXKEHUE 3TOH (DyHKITUH.

9.

[Tossipabre KoopauHaThl ToUKu A(-3,3) UMEOT BHT . . .

10. IIpu kakux 3HaYeHUIX A BEKTOPHI & = Ai — 3] + 2k u b =i + 2j — Ak B3auMHO nepIreH K yJIapHbI !

11. Hansr BekTopnl a =2i+j+k, b =j+k, c =3j - k. 3anumure Boipakenust jist:

1. [a,c] 2. (a,b,c) 3. (a,c)

12. Kakoit yros obpasyer Bektop a = 4i — 6k ¢ ocbio OY?

28
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13. Jana xpusas x2 — 10x + 2y +25 =0
a) /lokazarh, 9T0 JaHHas KpuBas - mapaboJia.
6) HaiiTi KOOpJMHATDI €€ BEPIIHUHbI.
B) Haiitu 3Hauenue e mapamerpa p.
r) [Hocrpoursb manHyto mapabosry.

14. Pemmuth cucremy meronom Kpamepa a)

71’1 + 2(132 + 3%3 = 15,

51 — 3(132 + 2.%3 =15.
101‘1 - 111’2 + 51‘3 = 36.

Tr1+ 2w9 + 323 = 15,

51‘1 - 3%2 + 2.133 =15.
102y — 1129 + 5.T3 = 36.

15. Haitaure u u3o6pasure Ha pucyHke objaacts onpeienenus Gyuknuu f(z) =In(z?2-1), zeR.

16. Vkaxkure TOUKU pa3pbiBa DYHKIIHI

z+3

79 npu x < 0,

f(x) = :;__1 xeR.
5 npu x> 0,
l‘ —

17. Bpramcaure mpejiesibl, B KOTOPBIX MPUCYTCTBYET HEOIIPEIETEHHOCTH 0 :

2 +1 . sinzx ) x -3 . dxr+1
: 6) lim : B) lim : im )
z-3 21 — 6 @>3 1 e=3 In(x? - 22 - 2) w00 31 + 2

18. Haitgure lim In(1 + SIH(QLL’))'
=0 tg(4z)

3

19. Haitnure acumnTors! rpadura grimn f(x) = ———.
b paduka dynxuun f(2) = ——r-—

22. llana dbyukius f(z) = e**2. Haitnure |f(2)], arg f(2).

23. llana dbyukius f(z) = z + Z Haiigure Tm f(z).

29
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KonTposbHasa pabora Ne2
1. Haiiti npou3Bo/iHbIE OT JTaHHBIX (DYHKIIHIA
a) f(x)=tg5 —ctgs + VBsin22z, (%)
6) f(x)=v8x+1-In(1+8x+1),f(1); B) f(z) = 2v25 - 2%+ Larcsink, f'(-3);
2. K rpaduxy dynkuuu y = \/z B Touke ¢ abenuccoit x = 7 mpoBesieHa KacareibHas. Haiigure
abcIecy TOYKM Tepecedennst KacaTeabHoil ¢ ocbio OX.

3. Banucars Gopmyiy Teitnopa st dyskiuu y = f(xr) B OKPECTHOCTUH TOYKHU Tg:
a)yz%ﬁ,xgzl; 6) y =z * sin(x?),x9=0.

4. Haittu nuddepenimarn byHKIMT 4 = /T 1 BEIYUCIATL ¢ HOMOoIbio auddepenmuana y = v/7.76.

5. Hana dynkuus y = x2 + % — 16. Haityiure e€ nanbosiblliee U HaMMeEHbIIIee 3HAYEHUEHA OTPE3Ke
[1,4].

6. Haitjmure rpaguent dyukmun u(x,y) = yy/dx? +y. Beranciaure ero suavenue B Touxke M (0, 1).

7. YoBjeTBopsieT U QYHKIUS Y = %:134 - %x3 + %:132 ypasueunwuto y"" = 3x — 27

8. dengerca mu dyukmusa f(z) = cos(3z + 61) anmamuruyaeckoit? Oreer obocuyiite. Ecin na, o
BBIYHC/IUTE 3HAYEHUE TPOU3BOIHON JTaHHOW (DYHKIIUKA B TOUKE zg = 1 — 21.

9. Jlan rpaduk dyukmun f(x). YKaxure MpoMeKyTOK, Ha KOTOPOM BBIIIOJIHSIFOTCS TPU YCJIOBUSI:

f(x)<0, f'(x)>0, f"(x)>0.
Y4

. _ 2 1.4
10. Oxapakrepusyiite BbIIYK/IOCTh Ipacduka GyHKImE i ero Toukn nepernba f(x) = 1+? - 4.

11. Haiitu ¢ nomompio npasuia Jlonurasis
. (32)- .
a) lim <321 6) lim (% - 52=)
TG

20 arcsindz ctgr  2coszx
12. HOCTpOI/ITb 9CKU3 Fpa(bI/IKa 110 U3BECTHBLIM 110 U3BECTHLIM PE3YyJIbTaTaM aHaJIUTHUYIECKOI'O UCCJIe-

JOBaHUA:
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1) ObmacTb ompeieeHust: X € (—o00;4) U (4;+00);
2) BeprukaJibHbIe aCUMTOTHI: x =4

3) l'opuzonTa/NIBHBIE ACUMTOTHIL: y=0(x = +00);

4) Hak/ioHHBIE ACUMIITOTHI: y=x;(r > —00);
CrarnuonapHble TOYKU: 1; 2;

)
)
)
)
)
; Touku, rue (y' = 00): -2: 0;
)
)y
) 1
)
)

S Ot

7) NnTepBasibl MOHOTOHHOCTH:
BO3PACTAHUSA: (—00;-2),(-2;-1),(0,2),(2:4);
ObIBAHMUSL: (-1;0), (4; 00);
HTEPBAJIbI BBIIYKJIOCTU U BOTHYTOCTH:
BBIITYKJIOCTH: (-2;0),(0,2);
BOIHYTOCTH: (—00;-2),(2;4),(4;00);
9) Buavenne HYHKIUN B HEKOPBIX TOYKAX:

y(-2) =0,y(-1) =2,9(0) = 0,y(2) = 3,y(5) = 2.

Q

6

oo

a
6

12. OxapakTepu3oBaTh jaHHOe 0TOOpazkenue. [I[poBecTu moJiHoe 1 CCieI0BaHNe MOJLY IS U APTyMEHTa
nannoit dyukiuu. [Ipumedanue: 7 - crangapTHoe 0003HAYMEHNE MHUMON €JIMHUIIBI B PAINOTEXHITIECK X

quciinHax, w € (0;+00).

2(w) =10+ jw 1074

3 cemecTp
KourpoJsbHast pabora Ne3

1. Haiitu neonpejiei€éHHble MHTETPAJIBL:

a)/x2mdaz‘ fm B)ftgxda;

cos2

er dx
1+62$dm n)[:vcosQa:dx e)fmd

2. BeruncinTs onpeaeéHHbIN HHTErpaJl:
™
[ cos2x sin 3x dx
0

3. Haittu mioma s 06/1acTi, OrpaHuIeHHO KPUBBIMU:
y=222+1,y=ax+2

4. MoyKHO JIi TIPUMEHUT TIPU BBIYHCJIEHNN JAHHOTO mHTerpaja dgopmyny Heorona - Jleitbrmma?

OtBer obocuyiite. Eciin j1a, TO BRITUCIUTE UHTETIPAJI.

f zdz; L - orpe3ok npsmoii, mexry Toukamu O(0,0), B(1,2)
L

5. Cpe;u/l JaHHBIX ypaBHeHI/Iﬁ Haﬁ,ﬂHTe YpaBHEHUE C PASACIAIOIMNMUACA IIEPEMEHHBIMA U 3allAIIUTE

ero obiree perieHue.

a) zyy' = y* + a\/2? + Ay 6) y' - iig =1 B) ylndy+y'Vr+1=0
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6. Cpean JaHHBIX ypaBHEHWIT HaiiuTe JMHENHOE ypaBHEHWME W peIuTe JJIsi Hero 3ajady Kormm
y(0)=1.
a) xyy' = y? + a\/2? + 4y?; 6) y' - 2@% =1 B) yIndy+y'Vr+1=0 r)y’ —ggé

7. Obmuit uaTerpast JuddepeHInaaIbHOro ypaBHeHus j—é’ = x dxr uMeeT BU/L...

8. Haiitu uzobpaxenune f(t) = (t+1)sin2t

9. Ina 1/1306pa>KeH1/H71

3 2p2-11p+24
)F(P)_ﬁ);m F(p)=m

Haitiure opurnnas ¢ moMoIipio pa3jaozKeHus: Ha JIeMEeHTapHbIe JTPpOOU.

KonTposbaas pabora Ne4

1. YcraHoBuTe COOTBETCTBHE MEXKJLY BUIAMUM DsIAMU:
a) ABCOJTIFOTHO CXOUTCS;
6) YCIIOBHO CXOIUTCS;
B) Pacxomurest.

& r & (n+1)a™
1. ;m 2. Z—5n ; 3. ———.

n=1 n=1

2. yKa}KI/ITe PSAJIBI, KOTOpre HE SABJISIOTCS CTeHeHHbIMI/I
00 Z 22)" 6 ( 1)n+1 00 [eS) n 1 "
a. Z n-3n ; Z nln(1+x2) Z 5nx + 1 L Z n (:C + ) ’

HaI/I,LLI/ITe 00J1aCTh CXO,ZLI/IMOCTI/I psijia u u3obpasuTe e¢ Ha PUCYHKE:

5 nZ::l (n +5i)a: 3. i (z-2i)"

4. Bammmmre pasnoxkenne Gyuknun f(r) = tgz B pan Teittopa no crenensm (2 — §). Haiture
He MeHee TPEX IEePBbIX YIEHOB Pa3JIOKEeHHs, OTJIMYHLIX OT Hysd. YKayxKUTe U U300pasuTe Ha PUCYHKE
06J1aCTh CXOMMOCTHU IOy YEHHOIO PsiJIA.

5. Vkaxkure obsiactb, B Koropoit dyukiusa f(z) = In(5 + z) npegcraBuma psijom Teitiopa 1o cre-
IIEHAM Z.

6. Onpejiesinre KpaTHOCTD HYJIs 2o = 3 GyHkmuu f(z) = (1 —e*73)2.

7. lano pasnoxenue dyHkiuu B psiji Teitsopa mo crenensm (x-1). He nposoas jauddepennuposa-
nue, ykaxure f(1).
f(x)=2+(x-1)-5(x-1)2+6(x-1)*+

8. Ykazkure 06/1acTh, B KOTOPOii pasyioxkenue B psaj Jlopana ganHoii dyHKiuu mo crenensm (z +8)

COJIEPKUT ¥ TJIABHYIO, U MPaBUJIbHYIO YacTu. f(z) = +272(z15)
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9. Paznoxure B psg Jlopana no crenensm (2 —2) dynkuuio f(z) = z - cos 7.
sin(z + 2
10.Vkazkure xapakrep TOYKN 2z = —2 jyia dbysknun f(2) = ﬁ
2
11. Haitaure Res [cos(1); 2 = 0].
12. JIna 3amannoit rpadudecku OyHKITAN:
) 3ammcaTh aHAJIUTHIECKOE BbIPAYKEHHE;
) Pa3JIOKUTh B TPUTOHOMeTpHIecKuil psii Pyphe;
) mocTpouTh rpaduK cyMMbl S(X) HOIYIEHHOTO Psijia;
r) Haiitu S(-1), S(1), a Tak:ke 3uadenue S(x) B Toukax paspbiBa dyHKIwK {(X), ecimm oHE ecTh.

a
6

B

| f(x)
fe—17

-1 |0 1

13. Bagmannyio wa (0, L) rpadudeckn dbyuknuio npogokuth Ha (-1, 0) deTHBIM 1 HEUYeTHBIM 06-
pazom. [lonyuennyo GYHKIINO Pa3/JIOKUTh B TpUroHoMerpudeckuii psia Oypbe u mocTpouTh rpaduKu
UX CYMMBI.

{ {(x)

|
1lo 1 2
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IV cemectp KourpoJsbHas pabora Ne5

1. dan ﬂ f(z,y) drdy. Banucarb B Bujie TIOBTOPHOTO M PACCTABUTH MIPEJIE/Ibl MHTEIPUPOBAHUS B
D

JAeKapPTOBBIX U ITOJIAPHBIX KOOpAWHaTaX JJid JaHHbIX obJiacTeii.

B

('-f.v;_.',.) \:7://

2. Beraucsmto ﬂ xydxdy, ecim D - tpeyronpauk ¢ Bepmuaamu A(0;1), B(1;0),C(0;0).

3. BeraucmTh B OJSIPHBIX KOOPIUHATAX /f zdrdz,ecim D= (x,2) e R?: 22+ Z2 <az, 220
D

.| 0 0 0
4. VI3MeHUTH TOPSAJI0K MHTErPUPOBAHMUS: / dx [ flz,y)dy + [ dx f f(z,y)dy
-2 —(2+x) -1 Yz

5. Haiitu pabory cuier: f(z,y) = xy?i + (22 — y)i 10 IEPEMEIEHNIO TOYKHU BJIOJIb YIACTKA KPUBOM
7= 4e05k: = Bsingy 0L £ 37”

6. I[Tpoeputs, uro mose f = (3zy? + x2)i + 322yi NOTEHIMAIBLHO U BOCCTAHOBUTDH IIOTEHIIUAL.

7. ABngercs s pyurnus y = Cre? + Cye™ + C3cosx + Cy obuum perrrenneM aud depeHnuaTbHOro
ypasHenus y<*> —y = 47.

8. YcraHoBuTe COOTBETCTBUE MKy JudepeHITnaJ bHbIM YPaBHEHHEM U BUJIOM €TI0 YacTHOTO pe-
IIEHUSI:

a)y" +3y' +3y=T+Tx 1) y = azx,
6)y"+3y =T+ Tx 2) y=a+bx?,
3) y=(a+bx)z?,
4) y=a+bz,
5) y=(a+bx)z,

9. Ob6tmee perenne cucreMbl TuddepeHInaaIbHbIX YpaBHEHU

dx

— =z -y +te,
&
—= = —4x +y + 2€".
dt ¢

34

CornacoeaHa Ha noptane N2 18075



nMeeT BUJI:

et 2e3t

=Cl _t)+02(63t
et e3t 1€t
=G 2€t) +Co (—2€3t) * (t4et)
et o3t 1ot
=G 2et) +Co (—26_3t) * (t4e‘t)

10. Bamummmre obIree pererne cucteMbl quddepeHnnabHbIX yPaBHEHU T

<R e R Q@R

dx

— = -z + 3y,

hoo

Y

— =+

at Y
11. O6iee pemmenne jauddepennuaabaoro ypasaenus y" = 3 — 2 (orser obocHyiire):
a)y=gat-323+C 6) y=2at—La3+ Sa+ Cox + Cs
B) y = 2t — 23+ a2 + Cox + Cs y=at- 2%+ Cr2% + Cox + C3

KonTposbaas pabora Ne6
1. Pemure 3aya1y Ko (omepaTopHbiM MeTOIOM):
y" -9y =sint - cost, y(0) = -3, y'(0) =2

2. Pemmure 3amaay Ko (omepatopHbIM METOOM):

' =3r+yx(0)=2
y'=-bxr-3y+2

3. Banumure cBepTKy f * ¢ B BUJIe UHTErpaja u Hailjure eé uzobpaxkenune: f(t) =1t%; g(t) = sin5t

4. Haiijiute ¢ MOMOIIBIO BBIYETOB OPUTUHAJL JIJI U300PasKeHUsT

p?+3
1-p4

F(p) =

35
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KouTpoJsibHBIE PAOOTHI 110 TEMaM:
IT cemecTp

1. Matpursr, onpenenmrenu. @opmysnisr Kpamepa. Anrebpa reomerpudeckux BEKTOPOB.

2. Anamurmaeckas reomerpus. KoMIIeKCHBIE 9UCTa U JIEHCTBHS HAJT HIMU.
IIT cemecTp

1. Beenenue B ananus. uddepenimaibnoe ncancjieHue.

2. Panpr: auciosbie dyukimonaibibie, Pypoe, Jlopana, Teitropa.
IV cemectp

1. 2-oit mHTETrpa, KPUBOJINHEINHBIN WHTETPAJT.

2. Ilpunoxenne [IpuaoxkeHue orneparmoHHOrO UCIUCICHUS.

Tembl 1ab0opaTOPHBIX PAdOT: HE IIPETYCMOTPEHBI.

Tembl a1 caMoCTOATEILHOII PAbOTHI:

I cemecTp

1. Duements Teopun MuOKecTB. KoMILiekcubie qucia.

2. OyHKIUYW B JIMHEHHBIX POCTPAHCTBAX (BKJ/IIOUasi (DYHKIUH KOMILJIEKCHOTI'O TIEPEMEHHOTO).
3. OyHKIUHU B JMHEHHBIX IPOCTPAHCTBAX (BKJIOYast (QYHKIIMH KOMIUIEKCHOIO [IEPEMEHHOTO).
4. OCHOBBI aHAJIUTUIECKON TE€OMETPUN.

5. Beenenne B MaTemarTuuecKuii anaims3 (BKJIOYast (DYHKIMH KOMILIEKCHOTO TIEPEMEHHOTO).
IT cemecTp

1. Juddepennnanbhoe ucancienne (BKIOYast QyHKIME KOMILUIEKCHOTO TIEPEMEHHOTO).

2. Nurerpasnbhoe ncunciaenne BbyHKIMH OJHOR U MHOIMX NEepeMEHHBIX (BKJIOYas (DYHKIUMH KOM-
[JIEKCHOT'O TIEPEMEHHOTO).

3. Huddepennuanbuble ypaBHEHUS.

4. Hecobcrsennbie unTerpasinl. MaTerpaibubie npeodpasoanus. [Ipeodpazosanus Oypoe, Jlamra-
ca..

5. Beenenne B MaTemarTuuecKuii aHam3 (BKIIOYast (QYHKIME KOMILIEKCHOTO TIEPEMEHHOTO).

IIT cemecTp
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1. Kowmriekcublie, gucyioBbie u (hyHKIMOHATBHBIE Psabl. Paabr @ypoe, Teitsiopa, Jlopana...
2. Nurerpass 1o durype
3. Huddepenimaibubie ypaBHEHUS.

4. Iuddepennuaabable YypaBHEHUS BBICHIAX ITOPSJIKOB, JOIYCKAIOIINE MOHUKEHUE MopsKa. JIu-
Helinble auddepeHIaIbHble YpaBHEeHUs TOPSIKa N

IV cemectp

1. Ilpuyioxkenus oneparmoHHOrO NUCUUC/IEHHIS

TeMbl KypCcOBOro ImpoeKTa: He MPeyCMOTPEH.

TeMbI KOJIJIOKBUYMA: HE IIPELyCMOTPEH.

Tembl JoMaITHUX 3aJIJaHUIA: JOMAIITHIE 3a/IaHUsI BBIIAIOTCS 10 BCEM pasjeaM JIUCITUTILINHBL.
TeMbl ceMMHAPOB: HE IPETYCMOTPEHBI.

Bompocs! K 3a4éry:
II cemecTp

1. Haitre onpeenerne MaTpuiibl pazMepa m x n. Kak npuMeHsijin MaTpUIbl B JIAHHOM Kypce?

2. [laitite ompesenenus KBaJIpaTHOM, TPEYyroJIbHOMN, TUArOHAJIBHON, €IMHIYHON U TPaIlelen TaIbHOMi
MaTpHIIL.

3. Omurmure omeparmo TPAHCIIOHNPOBaHUS MaTPUIlbl. Kakme MaTpuIlbl Ha3bIBAIOTCST COTJIACOBAHHBI-
M 110 pazMepaMm? ONUIIUTE ONepaInio YMHOKEHNsT MATPHUIIL,

4. Jliis KaKuX MaTPHIl BBOJUTCS IMOHATHE OIpeiesinTeisd! Kak mpuMeHsIn OIpe e/ IuTe I B JJAHHOM
Kypce?

5. B kakux ciiyuasx yJa00HO BBIYUC/ISTH OIPE/IEINTE/b 110 OIPeIe/IeHIIO?
6. Onuinure BBIYUCICHUE ONPEIETUTENsI OPSIIKa 2 110 OIPEIEeIEHHIO.

7. Onuinmre BBIYUCIEHUE OIPEIEUTENsI TOPSIKA 3 110 OIPEIEeJIEHHIO.

8. CdopmyaupyiiTe CBOCTBA OIpPeIeINTEe.

9. aitte onpenesenne muaopa M;;. Chbopmynupyiite TeopeMy O CBA3M MHHOPa U ajJrebpamdecKoro
JIOTIOJTHEHUS.

10. Omummre BBIYACICHEE ONPEICTUTEI OPSIKA 7 METOIOM DA3JIOKCHUs IO SJIEMEHTaM CTPOKN
(cronbra).

11. Haiire onpeenenune reomerpudeckoro sekropa AB, ero mosysst |AB| u mysesoro BekTopa.

12. Kak omnpejensiercst oneparusi CJI0XKeHU TeOMEeTPUIEeCKIX BEKTOPOB a1 + g, aj +as+az+...+a,’
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13.
14.

15.
16.

17.

18.

19.
20.

21.

22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.

33.

34.

35.

Kaxk omnpemensiercst onepariinst yMHOXKeHIsT BeKTOpa Ha ducyao? Eé reomerpuwdecknii CMbIC]T.

,ZLaﬁTe olpejiesjienne KoJIJIMHEaPpHBIX BEKTOPOB. :KaK7 3Hasd KOOPpAWHATHI JIBYX BEKTOPOB, OIIpEJie-
JIMTh KOJIJIMHEAPHBbI OHU WJIN mer?

Kakast cucrema BeKTOPOB HA3BIBAETCS KOMILJTAHAPHOM?

[TonsiTue 1eKapTOBOi CUCTEMBI KOOPAMHAT. Kak Ha3bIBAIOT OCU B JIe KAPTOBOI cucTeMe KOOPIMHAT
(ByMepHBIil 1 TPEXMEPHBIN CIydaii)?

[Tonarue pajmyca-BeKTOpa TOYKM M KOOPJMHAT TOYKU. Kak HaflTu KOOPJIMHATHI BEKTOPA, 3HAas
KOOPJMHATHI €r0 KOHIIa ¥ HadaJia?

[ToHsiTHE TIPOEKIMK TOYKK Ha OCb M IPOEKIME BEKTOPA HA OCh. deMy paBHa IPOEKIUs BEKTOPa
AB na ocb e, eciiu (ABle) = o7

JlaiiTe omnpejie/ieHre CKAJIAPHOIO MMPOU3BE/ICHIS NeOMEeTPUIECKIX BEeKTOpOB. Kro croiicTsa.

Kak y3narh, HCoJib3yst CKAJISPHOE MMPOM3BEJICHNE, KAKOil yros (mpsMoil, TyHoil Wju OCTPHIi)
00pa3yroT BeKTOphl a u b?

Banurmre HOpMyYJIIbI BEIYUCIEHUS CKAJISPHOTO Tpon3Beienns (a,b), eciim u3BeCTHBI JEKAPTOBBI
KOOP/IMHATHI BEKTOPOB a u b?

Kaxk naiitu [Ip,b, cos(a;b)?

JlaitTe ornpeiesieHne HAIIPABIAIONINX KOCHHYCOB BeKTopa. Kak mx Haiitu?

[Tonsarue opra BekTOpa. Kak HaiiTn KOOpJMHATEI OpTa BEKTOpa !

[Tonarue mpaBoit u JeBoil CBA3KHU JABYX BEKTOPOB. [loHsTHE JIeBOIT M TTpaBOil TPOWKHU BEKTOPOB.
[laitTe onpesiesieHNe BEKTOPHOTO MMPOU3BEJIEHNS NeOMETPHYECKIUX BEKTOPOB a 1 b.

CBoiicTBa BEKTOPHOI'O TTPOU3BEICHMUS.

leomerpuaecknii cmpicr |[a, b]|.

Qopmysia BBIYUCIEHNSI BEKTOPHOTO ITPOM3BEJIEHNS, €CJIN U3BECTHBI JIEKAPTOBBI KOOPIMHATHI BEK-
TOPOB.

aiire onpe/iesieHre CMENIAHHOIO TIPOU3BEIEHNsT TPEX BEKTOPOB.
Teomerpuueckuit cmbica |(a, b, c)|, u 3naka (a,b,c).

@opMmyJ/ia BEIMUCIEHUS CMENIaHHOTIO ITPOU3BEICHNsI BEKTOPOB 110 UX M3BECTHBIM JIEKAPTOBBIM KO-
OpJIMHATAM.

[Tonatue dbyuknun f: X ¢ R, - Y ¢ R,,. Tepmunnl, cBg3annbie ¢ nodrueM dyHkinn. Kax
Ha3bIBAIOT MHOXKecTBa X 1 Y7

JlaiiTe onpejiesienne ypaBHEeHHS ILJIOCKOW KPUBOHl OTHOCUTEIbHO JIEKAPTOBOW CHCTEMbI KOOD/IMHAT.
Kakue kpuBble nu3ydensl B JaHHOM Kypce?

HaiiTe onpesesenne OKpy»KHOCTH. SalUIIATE ypaBHEHUE OKPYKHOCTU pajuyca R ¢ HeHTpoM B
HavaJsie KOOPJUHAT U B TOUKe (g, Yo)-
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36.
37.

38.
39.

40.

41.
42.
43.

44.

45.

46.

A7.

48.

49.

90.
ol.

52.

93.

H4.
95.
56.

57.

Banmmure ITapaMeTpUiIeCKue ypaBHEHUA OKPY2KHOCTHU.

OxapakTepusyiiTe 1 n300pa3nuTe Ha PUCYHKE MPsSMble Ha IIJIOCKOCTH, 38/ [aHHbIEe HEIIOJTHBIMU YPaB-
wenusvu: £ =0, y=0,z=C,y=C, Axr+ By =0.

BanumnnTe ypaBHEHHE MIPsIMO, IIPOXOIAIeil Yepe3 ABe JaHHble TOUKH Ha IIJIOCKOCTH.

Banummre ypaBHEHHE MPSIMON ¢ YTJIOBBIM KO3(MD@MUITMEHTOM, OXapakTepusyiTe ero koydduimeH-
THI.

Kak oxapakTepn3oBaTh B3auMHOE PACIIOJIOXKEHNE JIBYX MPIMBIX

A1x+B1y+01=0, A2$+B2y+0220?

Onumure MOJSPHYIO crcTeMy KoopanHaT. KoopauHaTHBIE JTUHUU TTOJISIPHOM CHCTEMBI.
Banumrure (oyante) hopMyJIbl, BHIPAZKAIOIIUE JIeKAPTOBbI KOOPMHATBI TOUKH Y€PE3 TOJISPHBIE.
Banumure GOpMyJIbl, BhIPAsKAIOIIUE MOJIAPHBIE KOOPAUHATHI TOYKU Iepe3 JTeKAPTOBHI.

aitre onpesenenne mapado/ibl. SalUNINTe KAHOHUYIECKOe ypaBHeHue mnapabdosisl. Vzobpasure ma-
paboty Ha pUCYHKE.

MHOKeCTBO KOMIIJIEKCHBIX dnces. IloHsaTue koMmmekcHoro umnciia. MunMeie gncia.

Aﬂre6pa1/1quKa;1 (bopMa npejacTraBAcHud KOMIIJICKCHBIX YMCeJI. Kak BBOJUTCA Ollepaliid CJIOZKe-
HHUs KOMIIJIEKCHBIX YHUCEJI!

Kak BBOISITCSI omepaliny yMHOXKEHHSI U JAeJeHNsT KOMIIEKCHBIX JHCes B ajaredpamdeckoit (popme?

Kowmrutekcnast mimockocTh. M300paszkeHne KOMILIEKCHBIX THCesT B ajredpamieckoii popme Ha IL10C-
KOCTH.

ConpsizkEéHHbIe KOMILJIEKCHBIE YUC/Ia B AIredpandeckoil 1 TPUrOHOMETPUYECKOl (ITOKa3aTe IbHOMN )
dopmax.

HaiiTe omnpeesienue MOJLYJIs, [VIABHOIO 3HAYEHHA apryMeHTa U apryMeHTa KOMILIEKCHOIO YUCIIA.
Kaxk naiitu |z|, arg(z), eciu 3amano qucyio z B anrebpanmdeckoii ¢popme?

Tpuronomerpudeckas u nokazarejabHas (POPMbBI 3alMCH KOMILJIEKCHOTO 4ncia. Kak m300pa3uthb
Ha JIOCKOCTH KOMILJIEKCHBIE YHUCJIa B TPUTOHOMETPUYECKOl (1oKa3aresibHoil) dhopmax?

Cdopmymupyiite (okazkure) Teopemy 06 YMHOKEHUI U JIEJIEHUN KOMILIEKCHBIX YUCEJT, 3aIliCaH-
HBIX B TPUTOHOMETPHUYECKON U MOKA3aTEeIbHOI (hopMax.

Haiire onpenenenne {/z. 3amummure GopMy/Ly s OTBICKaHUA {/2.
Kak BBOIMTCS omepanus €? st KOMILIEKCHBIX 3HAYeHUH 27

[aiire onpesenenue jorapudma KOMILIEKCHOTO Yuca. 3anumure (moaydnte) hopMysry Jiis ero
BhIaucjeHus. [J1aBHoe 3Hadenue jiorapudma KOMILIEKCHOT'O YUC/IA.

Kaxk BBOmsiTCsI onteparun sin z, cos z, tg z, ctg z, sh z, chz a1 KOMILIEKCHBIX 27
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58.

29.

60.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Bamumure dhopmyiist sin(iz), cos(ix) s aefictBuTebHBIX . Kak oHM 1101y deHb?

HaiiTe ompejienienne (yHKIME KOMILIEKCHOM mepeMennoii z. [lokaxkure, 9To 3a/1anne (QyHKIIUNA
f(2) cBomures k 3amanmio aByx dyuxmmit U(z,y), V(x,y) Ha KakoM-HrOYIb mpuMepe.

OnummTre KJIacC OCHOBHBIX 3JeMeHTApHbIX byHKIui. g KayK10i 13 OCHOBHBIX 9JIEMEHTAPHBIX
dyukiunii Tpedyercsi MPOBOJIUTH XAPAKTEPUCTUKY IO TJIAHY UCCTAe0BaHUs (DYHKIMH U CTPOUTD
rpaduk (a, b, ¢ — JeliCTBUTE/IbHBIE UUCIIA).

1. f(z) =azx+b 2. f(z)=az+bz+c 3. f(x)=az?

4 f(x)=" 5. f(x) =z 6. f(x) =z

7. f(2) = cosz 8. f(z) =sinz 9. f(z) =tgx

10. f(z) =ctgx 11. f(z) = arccosx 12. f(z) = arcsinz
13. f(x) = arctgx 14. f(x) = arcctgx 15. f(z) =a”

16. f(z) = e 17. f(z) = chz 18. f(z) =shx
19. f(z) =log, = 20. f(z) =lgx 21. f(z) =lnx

Jaitre orpejiesieHue U MPUBEIATE IPUMEPhl MOHOTOHHO YOBIBAIOIIEH, MOHOTOHHO BO3PaCTAIOIIEit
dyHKIHII.

JlaiiTe onpejiesienre U TPUBEUTE IPUMEDPHI YeTHO#, HedeTHOH (DyHKIH 1 (DYHKITUN OOITETO BU/IA;
IePUOIUIECKON (DYHKITUN.

JaiiTe onpejiesienne U MPUBEIATE IPUMEPDLI (DYHKIIHIT: OrpaHnIeHHON, HeOTPAHUIEHHOI; OrpaHu-
YEeHHOH CBepXy, HEOIPAHUYEHHOU CBepXYy; OIPAHUYCHHON CHU3Y, HEOIDAHUYEHHOU CHU3Y.

JaiiTe onpejiesienne (pyHKIUU KOMILIEKCHOTO nepeMenHoro. [lokaxkure, uto 3ajanue (QyHKIIUHA
f(z) cBomurcs K 3ajanuio ABYX (DYHKIWIA JIBYX BEIIECTBEHHBIX [EPEMEHHBIX Ha KAKOM-HUOY/Ib
LpuMepe.

Haitre onpenenenne kommosuru dyukiuit. [Ipusegure npumepnr. Kak naiitu obsiactsb orpe;ie-
JIEHUsI CJIOZKHON (pyHKIHN?

[Tonstre obparHoit byHKIMM. B Kakux ciaydasx jsi JaHHOW (DYHKIIUN MOXKET OBITh BBEJECHA
obparuas dyukiusa! [Ipuseanre mpumMepbl 0OpaTHBIX DYHKITHIA.

[Tonarue nocsiemoBaTeibHocTu. Buibr nocsienoBarenbinocteii. [IpuBeure mpuMepsl 4nuc/ioBoit u
BEKTOPHOU MOCJIEI0BATEIBHOCTENA.

JaitTe ompeiesienne OKpPeCTHOCTH KOHEUHO# Touku Ty B R. ChopmymupyiiTe TOHITAS OTHOCTO-
poramEXx okpectHocTeit B R. Okpecrroctn Geckonedno ynanénnoit Toukn B R. OkpectHocTH KO-
HEYHOI 1 OeCKOHEYHO YJIaJeHHOM ToueK B Ry u Rs.

OHpe,ILeJIeHI/Ie npezaesia 1mocjaeaoBaTe/ IbHOCTH. Yem pa3anvdaloTcd olpeae/iecHud JIJId YUCJIOBOM U
BeKTOpHOﬁ HOCJ’IG,ZLOB&TGJH:;HOCTGI'?'I?
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100.

101.

102.

103.

104.

105.

106.

107.

JlaiiTe onpejiesieHus Ha I3bIKE OKPECTHOCTEH M HEpaBEHCTB, MPUBEIUTE PUCYHOK JIJI TTOHSITHI:

1. lim f(z)=A 2. limﬁof(x) =A 3. limof(x) =A

T

4. lim f(x)=-o00 5. lim f(z) = +o0 6. limof(a:) =-00
T—>X0 T—=>To—

T—>x0
CdopmynupyiiTe Tpu onpejie/ieHus HEIIPEPhIBHON (DYHKIIUKE B TOYKE Xy.
[Ipueeure Kaccudukanmio Touek paspbiBa Gyakmun: f: X CR - Y c R.

laiiTe orpejeiennsd OeCKOHEYHO MaJjoil U OecKoHedHo Oosibinoit ¢gpyukiuit. [Ipusepure npume-
PbI OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX (PYHKIUH B KOHETHOU M OECKOHEYHO YA EHHOIM
TOYKAX.

Cdhopmymupyiite n JoKaxKUTe TEOPEMY O CBA3M ODECKOHETHO MaJIOi 1 6ECKOHETHO OOJIBINOM (hyHK-
U,

[TonsiTrie SKBUBAJEHTHBIX OECKOHEYHO MAJIBIX U OECKOHEYHO OO/IbINX (DYHKITHI.
'naBrast acTh 6GECKOHETHO MaJIBIX U OeCKOHeTHO Oosbimux (yuKIuil. Kak e€ BoiienTs?

O0bsicHUTE, KAK TPUMEHSIIOT SKBUBAJIEHTHBIE ODECKOHETHO MaJjible U OECKOHETHO OoJibime (hyHK-
U 1pu oTbicKanuu mpejiesioB. ChopMynmupyiite TeopemMy, JeKaIYI0 B OCHOBE 3TOTO METOJIA.

Bonpocs! K s3k3aMeHY
IV cemectp

. Haiite onpenenenne quddepennupyemoit pyuknuu. [longarus mpousBonoit MmaTpuns! u gudde-

peHIlnaJia.

Crpoenne mpon3BogHOil Marpuikl B ciaydae f: X € R—Y ¢ R. Heobxomumoe U J0CTATOIHOE
ycaosue muddepenimpyemoctu gy f: X € R—-Y c R.

Crpoenne nmpon3BoaHoit MaTpunibl B ciaydae f: X € R, —» Y ¢ R. [lonaTne 9acTHBIX TPOM3BOIHBIX.
['pajuent.

Cdopmyupyiite jmHeiiHOe CBOWCTBO 1pon3BojHOi. [IpuBemuTe npuMepbl NMPUMEHEHUSA ITOrO
CBOMCTBA.

Cdopmymupyiite npasuia JuddepeHImpoBanus Mpou3BeieHust u yactHoro. [Ipuseanre mpume-
PBI IPUMEHEHUsT STUX TTPABIII.

Cdopmymupyiite Teopemy o quddepennnpoBannn cjaoxkHoit pyukmuu. [IpuBeure npumepsl mpu-
MEHEHHUsI 3TOI TeOpeMBbI.

[TonsiTrie TPOM3BOIHON IO HAIIPABJICHUIO. SalUIIATE (DOPMYJIY BBIYUCICHUS ITPOU3BOIHON 110 Ha-
ITPaBJIEHAIO.

[Tonstre mudbdepeniupyemoit GyHKIMKI KOMILIEKCHOTO iepementoro. [Ipoussoanas. JTuddepen-
uaJ.
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10.

11.

12.

13.
14.
15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.
27.

28.

29.

30.

. Yenosus muddepernupyemoctu GyHKINE KOMILIEKCHOTO Trepementoro (ycmosust Komm-Pumana

L0
0z

[Tongrue ananurudeckoit dpyuxnuu. [Ipocreiinme cBoiicTBa anaIuTUIeCKUX (DYHKITHIA.

0).

[TonsgTne Mpon3BOIHBIX BBICIIUX TOPSIKOB (DyHKITNI

f:XcR-YcRunu f:XcR->YCR,.

[TonsiTHe YAaCTHBIX IPOU3BOJHBIX BBICIINX MOPSIKOB. g Kakux KjaccoB (DYHKINNE BBOIST ITO
nougarue?

[leomerpudecknit u MexaHUYECKHiT CMbIC 1pou3BoiHoit dyukmun f: X € R - Y c R.
Kak zammcars guddepennman gig dyukmmit f: X CR—-YcRu f: X<cR->Y cR,”
Kak samucars quddepentman ais yaknun f: X € R, - Y ¢ R?

Kaxk samucars quddepentman qisg yaknun f: X € R, - Y c R,,”

B ueMm 3ak/mroyaeTcs CBOMCTBO MHBAPUAHTHOCTU (DOPMBI 3aIUCU IIepBOro juddepenimaia QyHK-

mn f: XCR->YcR?
Banumure Boipaxkenue s d?f, ecmu f: X € Ry > Y € R.

Banummure dhopmyny Teitnopa mopsinka n s dyukmuit f: X CR—->Y CR n
f:X<cR,—>YcR B mubdepenmmagpaoit (popme.

Banumure dhopmyiry Teitmopa mopsinka n aist dyakmuii f: X € R - Y € R, ucrnoab3ys B 3alliCh
[IPOU3BO/IHBIE.

[Tosgicaure, kak npumensitor puddepentman u hopmyiy Teitopa B mpuOIMKEHHBIX BHIYUCTIEHU-
AIX.

[Tonyuanre dhopmyny Makiopena g dyHknum e*.

0

Cdopmymupyiite npasuio Jlonurasas packKpbITHs HEOIPEIeIEHHOCTH 0

(e.@)
Cdopmynupyiite mpasuio Jlonmuraas pacKpbITHS HEOIPEIETIEHHOCTH — .
(o .¢]

Kak packpoith neonpeaesnennoctu 0 - oo, 00, 1°°, 00® ¢ momoripio npasuia Jlomurass?
Haitre onpejesienne Touek skcrpemyma it yukuuit f(x) u f(zy,x9,. .., x,).
Cdopmynupyiite HeoOxoauMOe yesioBue sKcTpemyMa jyist pyukiyii f(x) u f(xy, T2, ..., 2,).

Cdopmynupyiite ocTaTouHble YCJIOBUS SKCTpeMyMa it dbyHKIwmit f(x), cBsI3aHHbBIE CO 3HAKOM

f'(x).

Cdopmynupyiire HEOOXOIUMBIE U JIOCTATOYHBIE YCJIOBUSI BBITYKJIOCTH BHU3 (BBepX) rpaduka
dyHKINN, CBA3ZAHHBIE CO BTOPOI IPOU3BOIHOIN.

ITonsTe TOUKM HeperH6a 1 1IpaBUJIO UX OTbICKAaHM.
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31.
32.
33.

34.
35.
36.

37.
38.
39.

40.

41.
42.

43.
44.
45.
46.
47.

48.
49.
0.

ol.

BanummuTe ypaBHEHUE KacaTeTbHOW K KPUBOM TP PA3JINIHBIX CITOCODaX €€ 3aTaHusl.
YpaBHeHUE KacaTeJbHOH IJI0CKOCTH M HOPMAJIA K MTOBEPXHOCTH.

Omnpeienierne meppoodbpasHoii. Jlokaxkure, 110 J1I00bIe /IBe TepBOOOpa3HbBIE OHON 1 TOM Ke (DyHK-
UM OTJINYAIOTCS HA KOHCTAHTY.

[TonsaTue neomnpenenénnoro narerpasa. CBoiicTBa HEONPEIEIEHHOIO HHTEIPAJIA.
Tabmura waTerpasoB. Kak ybeanTbest B cripaBeyIMBOCTH (DOPM I TaOIUIIbI 7

[Ipocreiime MeTOIBI UHTETPUPOBAHUSA: HETIOCPE/ICTBEHHOE UHTEIPUPOBAHUE, METO/ IO/ IBEIEHUS
nog1, 3uak juddepennuana. [Ipusemgure npumepsr.

dopMysTa MHTEIPUPOBAHUA 110 JaCTAM. B Kakmx ciaydaax eé npuMmensaior? IIpuBemure mpuMepHL.
Otbickanue nHTerpanos tuna [ cosax cos Sz dx, [ cosaxsinfrdz, [ sinaxsinfz de.

Kaxkag dyukims nassisaercs J1poOHOI parnuoHaibuoit? laiite onpeesenne mpaBuIbLHON U HETIPa-
BUJILHOW PAIMOHAJILHBIX JIPOOEii.

Kakwne panmonasbHbIE IpOOKM HA3BIBAIOTCA djaeMeHTapHbIMI! MeToasl MHTerpupoBaHus JIEMeH-
TapHBIX JIPOOEIi.

Kak mpejicraBuTh paruoHajbHYIO IpoOb B BHUJIE CYMMBbI 3JIEMEHTaPHBIX 7

[TonsTue onpenenénnoro nnrerpasia. Iloctpoerune naTErpaabnoil cyMmbl. ['eoMeTpuaecKmit CMbICT
OIpeJIeJIEHHOTO MHTErpaJia.

@opmysia HTHTErPUPOBAHUS 10 YaCTAM JIJIsi OIPEICJIEHHOIO MHTErpaJia.

BaMeHa epeMeHHbBIX B OIIPeIeIEHHOM HHTerpalie.

Brorauciienue miormasieir puryp B JIeKapTOBBIX KOOP/IMHATAX.

[TonsiTre 0OBIKHOBEHHOTO (D EPEHITNATBLHOTO YPAaBHEHUST TIEPBOTO MOPSIJIKA U €r0 PEIeHUs.

[TocranoBka 3ajaun Komn st 00bIKHOBEHHOTO JnddepeHInaabHOT0 ypaBHEHUs [IePBOro 10~
panka. ['eomerpudeckasa wHTepIpeTanud 3agadu Ko, [lorngarue obiero, 1acTHOrO perieHuii.

OcuoBHbIe Tuiibl 1uddepeHInalIbHbIX YPABHEHUT TEPBOr0 TOPSJIKA U AJITOPUTMbI UX PEIIeHMUI.
Ormpe/iesienne HeCOOCTBEHHBIX MHTEIPATIOB [IEPBOTO PoOjia Ha MPOMEKYTKax [a, +00), (—oo, b].

Ompeiesienne HECOOCTBEHHOIO MHTErPaAJIa MEPBOrO POJIa HA MPOMEKYTKe (—00,+00), €ro CXoju-
MOCTb.

o0
dx
Wccnenopanne MHTErpasa —.
x
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4 MeTroanvieckue MaTepuaJibl

s obecriedenus mporecca 00ydYeHus W pelennsd 3a/iad 00yIeHns UCIOJIb3YIOTCS CIEIyIONIe Ma-
TEPHUAJIBI:
METOIMIEeCKUE MaTePHAJIbI, OIPEJIEJISIIOIINE POIIE Ly PhI ONEHUBAHMS 3HAHUIT, YMEHU{T, HABBIKOB U (¥LJIN )
OITBITA JIEATEJIbHOCTH, XapaKTePU3YIOMNX STallbl (pOPMUpPOBaHUsT KOMIIETEHIINII, B COCTaBe COIJIACHO
nyHkTy 12 pabodeil mporpaMMbr:

OcHoBHas JuTeparypa

1. Marasunnukosa A.J1., Marazuaaukos JI.W. JIuneitnas anrebpa. AHamTuIecKasi reOMeTpust: yaeo-
Hoe rocobme. — Tomck: TYCVP, 2010. - 176 c. http://edu.tusur.ru/training/publications,/2244

2. MarasunnukoB JI.W., Bricias maremaruka I[II. OyHKIMM KOMIIJIEKCHOTO MEPEMEHHOTO. Psijibl.
Nurerpanbuble ipeodpasoBanusi: yuebrnoe mocobue. - Tomck: TYCYP, 2012. - 206 c.
https://edu.tusur.ru/publications /2258

3. Marasunanaukos JI.U., Marazuauaukos A.JI. luddepenrnuanbaoe ncauciaenne: yuedbHoe mocoodue. -
Tomek: TYCVYP, 2007. - 191 c. http://edu.tusur.ru/training/publications,/2246

4. Eneriio A.A. Ensrosa T.A. Unarerpanbioe ncaucienne: yuebHoe mocobue. - Tomek: Diib-KonrTenT,
2013. - 138c. https://edu.tusur.ru/training/publications /6063

5. 5. EnmerioB A.A. EsprioBa T.A. Iudbdepentmanibabie ypaBaeHus: yaedHoe mocoone. - Tomcek: Db~
Konrent, 2013. - 104c. https://edu.tusur.ru/training/publications/6062

omonHuTEIBHAS JIUTEPATypPa

1. Beknemumier /I.B. Kypc amamutudeckoit reomerpun n juHeiHON aiareOpor: yuebnuk. - CIIO6.:
Janb, 2015. - 445 c. http://e.lanbook.com /books/element.php?pll  id=58162

2. Hemuposuu B.I1., Monenos B.II. /Iuddepenruanbabie ypaBuenus: yaednoe mocodbue. - CII6.:
Jlanb, 2008. - 277 c. http://e.Janbook.com /books/element.php?pll id=126

3. Ilerpymko .M. Kypc Boicireit matemaTuku. Teopust pyHKITUI KOMILIEKCHOM TIEPEMEHHOI: y1aed-
noe nocobue. CII6.: Jlann, 2010. - 364 c. http://e.lanbook.com /books/element.php?pll id=526

Ob6sa3aTebHbIe YyUeOHO-METOMYECKNE TOCOOUsT

1. Ensro A.A. Ensroa T.A. UaTerpanbroe ncancienne: yaedbHoe mocobue. - Tomck: Db-KonTenT,
2013. - 138c. https://edu.tusur.ru/training/publications/6063

2. EnprioB A.A. Ensrosa T.A. Iuddepenrmanbubie ypaBaeHust: yaebHoe mocobue . - Tomck: DJib-
Konrent, 2013. - 104c.(PekomenioBano j1j1s CAMOCTOSITEIBHON P aboThI)
https://edu.tusur.ru/training/publications /6062

3. Marasuanukon JI.J1., Beicimasg maremarnka III. OyHKIMM KOMIJIEKCHOTO TTepeMEHHOTO. Psibl.
Nurerpanbubie mpeobpazoBanus: yaedHoe mocodue. - Tomek: TYCYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258

4. Marazuaaukosa A.JI., Marasunnukos JI.I1. Jluneiinas anredpa. AHajmTudeckast reoMeTpust: yaeo-
Hoe rocobne. — Tomck: TYCVP, 2010. - 176 c. http://edu.tusur.ru/training/publications/2244
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