MUHHUCTEPCTBO OBPA30OBAHUSI U HAYKH POCCUIICKOM ®EJIEPALIAN
DenepanbHOE rocyIapCcTBEHHOE OI0KETHOE 00pa30BaTebHOE YUPEKICHHE
BBICITIIETO 00pa3oBaHUs

«TOMCKUI TOCYJAPCTBEHHbBIN YHUBEPCUTET CUCTEM YIIPABJIEHUA U PAJUODJIEKTPOHUK»

(TYCYP)
YTBEPXIAIO
IIpopexTop mo yuedoHoii padorte
II. E. Tposin
«_» 20 T
PABOYASA ITPOI'PAMMA YYEBHOU JUCIHUITJIMHBI
MATEMATHUKA
YpoBeHb 0CHOBHOIi 06pa3oBaTeIbHON MPOrpaMMBbl OaKaaBpuat
Hanpasiaenue(s) noaroroBku (cnenuaiabuocrb) 27.03.05 "MuHoBaruka"
Hpodunb(u) 'YuparieHre HHHOBAIMSIMH B 3JICKTPOHHON TeXHUKE"
®opma o0yyeHuss oOuHas
®axkyJsabTeT IHHOBaMOHHBIX TexHOosoruit (PUT)
Kadenpa VYmopasnenue nnHoBauusmu (Y1)
Kype 1,2 Cemectp 1,2,3
Yueoublii mian naéopa 2014 roga
Pacnpenenenne pagouero BpeMeHu:
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Ne Buasl yueOHoii padoThI ] g g 2 8 8 g g 3 =
: | |2 |2 |2 | |5 |E |&| E
o Q Q Q o o o Q =
1. | Jlexuuu 18 18 18 54 | wacoB
2. | JlabopaTopHbie padoThI 18 18 36 | yacoB
3. | IIpakTHYeCKHE 3AHATHS 18 18 18 54 | gyacos
4. | Kypcosoii npoext/padora (KPC) (ayautopHas) 4acoB
5. | Bcero ayauTopHbBIX 3aHATHI (Cymma 1-4) | 36 54 54 144 | yacos
6. U3 HUX B HHTEPAKTHBHON dopme 8 8 8 24 | yacos
7. | CamocTtosiTenbHast padora crygenros (CPC) | 36 54 54 144 | qacos
8. | Bcero (0e3 dx3aMeHa) (Cymmas,7) | 72 108 | 108 288 | yacos
9. | CamocT. pa6oTa Ha MOATOTOBKY, cIa4y IK3aMeHa 36 36 36 108 | yacos
10| O6mas Tpya0eMKOCTH (Cymma8,9) | 108 | 144 | 144 396 | yacos
(B 3a4eTHBIX eIUHUIIAX) 3 4 4 11 | 3ET

JAud. 3aueT HE MPETyCMOTPEHO

Jk3amen 1,2,3 cemectp

Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokost Ne 286  orT « 23 » 9 2016 |

Jlucr corjiacopaHmii

Pabouas nmporpamma coctaBiieHa ¢ yueToM TpeboBanuii @enepanbHoro ['ocyaapcTBeHHOT0 00pa3o-
BaTeJIbHOTO cTaHaapTa Beiciiero oopazopanus (GI'OC BO) no HanpaBlieHHIO TOATOTOBKH (CHIEIIHAIIBHOCTH)
27.03.05 "NunoBaruka"”, yreepxkaennoro 11.08.2016r., Ne 1006

paccMOTpeHa U yTBepkIeHa Ha 3acenanuu kadenpsl 23 centsopst 2016 r., mporokos Ne 286

Pa3paborunk: goeHT kadeapbl MaTeMaTUKH A.JI. Mara3suHHUKOB

3aB. kadeapoit MaTeMaTHUKU A.JI. Mara3uHHHKOBa

Pabouas nporpamma cornacoBana ¢ (hakyiabTeTOM, MIPOPUIHUPYIOLIEH U BBIITyCKatouel kadeapamu
HaIpaBJIEHUs MMOATOTOBKU (CMEHUATBLHOCTH).

Hexkan OUT I'.H. Hapumanona
3aB. npoduiupyromei
kadenpoit YU I".H. Hapumanosa
3aB. BbIyCKaroen
kadenpoiit YU I''H. HapumanoBa
DKCHepThl:
npodeccop kadeapb
matematuku TYCYP A.A. EnbioB
JOTIEHT Kadeapol
YUTYCYP IT.H. Ipo6ot
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1. Hesan u 3a1a4u JUCHUILIHHBI: DOPMUPOBAHUE MATEMATHYECKON KYJIbTYPhI CTYIEHTOB, H3yYe-
HHUEC OCHOBHBIX MAaTECMAaTUYCCKUX HOHHTHﬁ, X B3aUMOCBA3U U pa3BUTHUSA, OBJIAJICHUC COBPECMCHHLIM arlapa-
TOM MaT€MaTH4YEeCKOT0 aHajIu3a JJisl JalbHEHIIero CI0JIb30BaHUS B JPYTUX O00JIACTAX MAaTeMaTHYECKOTO
SHAaHUA U JUCHUIINIMHAX €CTCCTBCHHOHAYUYHOT'O COACPIKaHMA.

2. Mecto qucuumiuabl B cTpykrype OOII: [ucuummmna «MaTemMaTuka» OTHOCUTCS K 0a30BOi ya-
ctu guctuiuinH b1b ocHOBHO# 00pa3oBaTenbHON IporpaMmbl. [ U3y4eHHsT Kypca MaTeMaTUKH HE00X0-
VMO 3HAHHE Kypca MaTeMaTUKH cpenHell mKonbl. OCBOSHHE MaTeMAaTUKU HEOOXOAMMO ISl U3YUEHUS CIie-
IUATbHBIX TUCIUIUIMH, U3yYaIOUIMX KOHKPETHBIC 3a7aud yIpaBiIeHHs] KaueCTBOM B MH(QOPMAIIMOHHBIX CH-
CTeMax.

3. TpeOoBaHus K pe3yJabTATAM OCBOCHUS JUCHUIIMHBI

BhinmyckHUK T0JDKEeH 001a1aTh CICTYOIUMHA KOMIICTCHITUSIMH:
OK-7 — crioCOOHOCTBIO K CAMOOPTaHU3alUKA U CaMOOOPa30BaHUIO.

B pe3yJsibTaTe 0cBOEHUS JUCHUILIMHBI 00yYAIOLIUIICH JOJI/KEH:

3namp: OCHOBBI JTMHEWHOW anreOphl, aHAIUTUYECKON I€OMETpPHUM, MAaTEeMaTHYEeCKOro aHaiu3a, (QyHKIMMA
KOMIUIEKCHOTO [IEPEMEHHOI0, TEOPUH PSAIOB.

Ymems: ucnonpzoBaTh MaTeMaTH4YECKHE METOIbl B OCBOECHUHU APYTUX TUCHMILIMH, MPETyCMOTPEHHBIX
y4eOHBIM IIJIAHOM, pelIeHHE NMPO(ECCHOHANBHBIX 3a1a4 Ul CAMOPEATH3aLUH.

Bnaoems: MaTeMaTH4eCKUM anmnapaToM B MOJECIMPOBAHUH TEOPETHUUYECKOIO U HIKCIIEPUMEHTAIBHOIO HCCiIe-
JI0BaHUI1; HABBIKAMH CAMOOP2AHU3AYUU U CaMO0OPA306aHUs B PEIIEHUU MaTEMAaTUYECKUX 3a/1a4.
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4. O0beM AUCHMILINHBI M BUAbI Y4eOHOH padoThl

O6ma${ TPYAOCMKOCTb AUCHUILIMHBI COCTABJIACT _11 3a4CTHBIX CAMHUII.

Bun yue6HOit paboThl Beero 4acos CemecTpsl
1 2 3
AyauTopHble 3aHATHS (BCEro) 108 36 54 54
B tom uncae: - - - - -
Jlekuun 54 18 18 18
JlabopatopHsie pabotsl (JIP) 36 18 18
[paktryeckue 3anstus (113) 30 10 10 10
Cemunapsl (C)
Komnoxsuymsl! (K) 8 2 2 4
Kypcogoii npoexT/(pabota) (aynuTopHas HarpysKa)
Jlpyaue 8udwvl ayoumopHroii pabomvi
KonTtpossHbIe paboThl 16 6 6 4
CamocTosiTe1bHasi padoTa (Bcero) 144 36 54 54
B ToMm uncne: - - - - -
Kypcogoit mpoekrt (pabota) (camocTosiTensHast pabora)
PacuerHo-Tpaduyeckue paboTHI
Pedepar
Hpyeue 6udvl camocmosmenvbroil padomvl
M3ydeHne TeOpETHYECKOTO MaTepHaa, MOAr0TOBKa K paKTHJe- 64 16 24 24
CKHM 3aHATHSIM
IToaroToBka K ceMUHApaM, KOJUIOKBUYMaM U J1a00paTOPHEIM 38 10 14 14
pabotam
Pemenmue 3aga4. [1oaroToBKa K KOHTPOJIBHBIM U 1a00PATOPHEIM 42 10 16 16
pabotam
By npoMexxyTOYHOM aTTecTaluy — SK3aMeH 108 36 36 36
O01mas TpyI0eMKOCTh Jac 396 12 90 90
3auerneie Enmanmer TpymoeMkocTH 11 3 4 4
5. Conep:xkanue TUCHUTLIUHBI
5.1. Pa3gesbl IMCUUMTVIMHBI M BU/ABI 3aHATHI
2B &gl €
Ne E § E E E = 3_ QE 5T dopMupyeMble
W HaunmenoBanue pazzena IUCHUILIMHBI Z S 8 8, = 2 ; 52 7 5 KOMIIETEHLIUH
= | 28] FE| 2% 23] §£° (OK)
Z | ST &
1. | Matpuus! u onpenenutenu. CHCTEMBI JIMHEHHBIX 4 4 8 16 | OK-7
YpaBHEHUIH
2. | JluneliHble BEKTOpHBIE MPOCTPAHCTBA. JIMHEHHBIN 4 4 6 16 | OK-7
oIepaTop M €ro MaTpHua
3. | DneMeHTHI BEKTOPHOI areOphl M aHATUTHUECKOH 2 2 8 10 | OK-7
T€OMETPHH.
4. | BBenenue B aHaym3 4 4 8 16 | OK-7
5. | AnddepennuansHoe ucuncieHne GyHKINU OTHON 4 4 6 14 | OK-7
[IepeMEeHHOI
6. | Judpdepenumanpaoe ncuncienne GyHKIUHT MHOTHX 6 4 6 18 34 | OK-7
[IepeMEeHHOI
7. | MHTerpanpHOE UCUHCIICHUE QYHKIIMU OHOH U ABYX 6 8 6 18 38 | OK-7
NIepeMEHHBIX.
8. | OObIkHOBeHHbIE AH(PepeHInaTbHBIE YPaBHEHNUS 6 6 6 18 36 | OK-7
9. | Yucnossle, GyHKIMOHAIBHBIC M CTEICHHBIE PSIJIbI 10 12 10 30 62 | OK-7
10. | DnemeHTHI TEOpUH HYHKIMH KOMIUIEKCHOH TIepe- 8 6 8 24 44 | OK-7
MEHHOHI
4
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5.2. Conep:xanue pa3eoB IMCUUILIAHBI (110 JIEKIUSIM)

No HaunmenoBanue Tpynoem- Popmmpyembie
ConeprkaHue pa3zienos KOMITETCHIINN
n/m pa3znenos KOCTb (4ac.)
(OK)
Cemectp 1
1. | Marpuus! u Martpuns! u aeicTBus Hajx HuMH. OIpenenuTens HOopsaka 4 OK-7
ONpEAETUTENH. N. MuHOp 1 anredpanveckoe JOMOJHEeHHe. PaHT MaTpuIlbl.
Cucremsbl muHel- | Beruncnenue ompeaenuteneit. OOpatnas marpuna. Kimac-
HBIX ypaBHEHUH CU(UKAINS CUCTEM JTHMHEHHBIX alreOpandecKuX ypaBHECHHN
Y UX PEHICHHUSL.
2. | JIuneitHble Bek- JluHeWHO 3aBHCHMbIC W JMHEHHO HE3aBHCHMBIE CHCTEMBI 4 OK-7
TOpPHBIE MPO- BekTOpoB. JIWHEHHBIE mpocTpaHCcTBa. ApHpMETHIECKHE
cTpancTBa. JIu- BEKTOPHBIC IIPOCTPaHCTBA. ba3zuc M KOOpAMHATHI BEKTOpA.
HEHHBIN onepa- DopmyIel Iepexosia OT OJHOTO Oa3mca K Apyromy. JInHei-
TOp M €r0 MaTpH- | HEIA omepaTop U ero mMatpuma. CoOCTBeHHBIE UHca U CO0-
na CTBEHHBIE BEKTOPHI IMHEHHOT0 onepaTopa.
3. | DinemeHTHI BeK- CkansgpHoe, BEKTOPHOE U CMELIAHHOE HPOM3BEACHHUS BEK- 2 OK-7
TOpHO# anreOpsl | TOPOB. YpaBHEHUs JIMHUH Ha IUIOCKOCTH. [IpsiMast TuHUS Ha
U aHaJIUTH4ecKol | mmockocTH. IImockocTs u npsimast B mpocTpaHcTBe. Kpusbie
TeOMETPHH. BTOPOTO NOPSIIKA.
4, BgBenenue B aHa- YucioBble MHOXKeCTBAa. MHOXeCTBa KOMIUIEKCHBIX YHCEII. 4 OK-7
3 JelicTBus ¢ koMIUIeKCHBIMU yuciamu. [Ipenen nocnenosa-
tenpHOCTH. [Ipenen ¢pynkunu. Teopemsl o mpenenax. He-
npepbIBHOCTH pyHKIMH. Touku pa3peBa GpyHkmm. CBoii-
CTBa HeNpepHIBHBIX (hyHKIMHA. [IepBrIii 1 BTOpOIi 3amMeda-
TENbHBIEC IPENIENIBI ¥ UX CIIEACTBHA. beckoHeuHo Maible n
6eckoHeuHO Oonbinue. CpaBHEHHE OECKOHEYHO MaJIbIX
(yHKIHIA, TOPSIIOK MaNoCTH. | 1aBHas 4acTh OECKOHEYHO
MaJsiol pyHKIUH.
5. | duddepenun- [MonsTue nmpousBoaHoW QyHKIMHU. ['eoMeTprueckuii u Me- 4 OK-7
aJIbHOE MCUUCIIE- | XaHUYECKUI CMBICI IPOU3BOAHON. [Ipou3BoiHAS CIIOKHON
HUE QYHKIHH u oOpatHoit ¢pyHkiwii. [IpaBuia BIYHUCIICHNS TIPOU3BO/I-
onHOI nepemeH- | HbIX. Tabauua npousBoaHbIX. Auddepenuupyemas GpyHk-
HOM uus ¥ ee quddepenunan. MuBapuanTHocts Gopmbl 1ud-
(hepeHIana neporo nopsaaka. [I[pon3BoaHbIe BEICIINX
nopsakoB. JJuddepeHurpoBanue HesIBHO U TapamMeTpuye-
CKH 3a7aHHBIX QyHKIMH. OCHOBHBIE TeopeMbl Tuddepen-
nuanpHoro ucuucnenus. Ipasuno Jlonurans. MoHOTOR-
HOCTb ¥ TOUKH 3KcTpeMyMa (pyHkuuu. Berrykinocts rpadu-
ka Gpynknuu. Toukn nepern6a. ACUMITOTHI.
Cemectp 2
6. | Huddepenun- [MousiTue yactHoit nponssoaHou. [Tonsitue muddepenuna- 6 OK-7
apHOe ucuucie- | sa yHkuuu. [IponsBonHbie u nuddepeHImanbl BEICHINX
HHUE QYHKINH MOPSIKOB. DKCTPEMYM (PYHKIIMH HECKOJIIBKUX IIEPEMEHHBIX.
MHOTHX Tepe- Heob6xoaumble 1 1ocTaTOYHbBIE YCIOBHS SKCTPEMyMa.
MEHHBIX YcnoBHBIHN 9kcTpeMyM. Hanmensbiiee u Hanbosbliee 3Ha-
YyeHus! QyHKIUH B 00J1aCTH.
7. | UHTerpansHoOe Heonpenenennstit unrerpain. [IpaBuna HHTErpUpPOBaHUSL. 6 OK-7
HCUHUCIICHUE Ta6smua naTerpanos. Iloasenenue nox 3xHax quddepen-
¢yHKIMy ogHOW | 1mana. MHTerpupoBanue o yactsM. MHTerpuposaHue
1 IByX IepeMeH- | MpocTeHmux apobeit. UHTerpupoBanue panroHaIbHBIX
HBIX npobeit. UHTerprpoBaHie HpparoHaIbHBIX U TPUTOHO-
MeTpudeckux ¢pyHKuuid. OnpenenéHusit maTerpas. Hecob-
CTBEHHBIE HHTErpalIbl ¢ OeCKOHEYHBIMU npenenamu. He-
COOCTBEHHBIE HHTETPAJIBI OT HEOTPAaHMYCHHBIX (PYHKINH.
[Ipu3HAKH CXOANMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
JIBOWHON U KpUBOJIUHEHHBIN HHTETPAJIBL.
8. | OOBIKHOBEHHBIE Juddepennnanbable ypaBHEHHS IIEPBOTO MOPsKa. Ypas- 6 OK-7
i depeHnnanb- | HeHUS ¢ pa3AessIoIIMMUCS IepeMeHHbIMU. JInHelHbIe,

HbIC YpaBHCHUSA

OJTHOPOJIHBIC ypaBHEHHs. Y paBHEHHUS B MOJIHBIX qudde-
peHnuanax. YpaBHEHUs BBICUINX IOPSIKOB, JOMYCKAIOLINE
HOHIKeHue nopsika. Teopust auHEHHBIX U depeHnnab-
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HBIX ypaBHeHUH nopsaka N.CucTemsl JIMHEHHBIX U de-
PEHIMATIBHBIX yPaBHEHHH.

Cemectp 3

9. | Yucnossle, Yucnossle psaabl. AGCONIOTHAS U YCIOBHAs CXOJUMOCTb. 10 OK-7
(yHKIMOHAb- OynkunonansHele paapl. O6aacTh cxonqumocty. PaBHo-
HBIE U CTEIIEHHBIE | MepHas cxoauMocTb. [Ipu3Hak Beitepmrpacca. CBolicTBa
psizbl paBHOMEpHO cXosIuxcs psanoB. CreneHHble paasl. Teo-
pema Abemns. Psan Teitmopa. Psast @ypee. OcHOBHAS TpH-
TOHOMeTpHYecKas cucreMa GpyHkiuil. TpuroHomerpude-
ckuil psig Pypee.
10. | DmemeHTHI TEO- YwctoBBIe IOCIEI0BATEIFHOCTH U YHCIIOBBIC PSIBI HA 8 OK-7

pun QyHKITHA
KOMILTEKCHON
[IEpEMEHHOMN

KOMIUIEKCHOH INIOCKOCTH. Pl @ypbe B KOMIUIEKCHON
topme. [Norarne GyHKIMH KOMITIEKCHOTO IIEPEMEHHOTO.
[Ipon3BoaHas GyHKIINE KOMIUIEKCHOTO IepeMeHHoro. [1o-
HiTHE aHanmuTHIeckol GyHkuuu. OcoOble Touku. VHTErpan
0T ()YHKIIMH KOMILJIEKCHOTO IIepeMEeHHOr0. MIHTerpanbpHble

¢dopmyast Korn.

5.3. Pa3nesibl AMCHMILNIMHBI M MEKIMCUMILIHHAPHBIE CBSA3HU ¢ 00eCeYnBAMMMU (MPeAbIAYIIMMHI) U
o0ecnieyuBaeMbIMH (NMOCJAEAYIOUIUMH) JUCHUNIMHAMHA

Ne | HammenoBanue obecrieunBaeMbIX (Tocienyroninx) | Ne Ne pa3zenoB maHHOW AMCHUILIMHEI U3 Tabn.5.1, 11 KOTO-
1/ JUCLIHTIINH PBIX HEOOXOIMMO H3yUeHHE 00eCTIeINBACMBbIX (IIOCIIETYTO-
II WX ) AUCIUTUINH
1 2 3 4 5 6 718]19] 10
1. | BreruncnurensHas MaTeMaTHKa + + + + + + + |+ |+ +
2. | JluckperHas MaTeMaTHKa + + + + +
3. | MapkeTHHT B MHHOBAIIMOHHOH cepe + + |+ + +
4. | Metpororus, CTaHAapTH3ALNUS U CePTUDUKAITHS + + + +
5. | Teopernueckas MexaHHUKa + + + + + + + |+ |+ +
6. | Teopus BeposiTHOCTEH M MaTeMaTHYECKas CTaTH- + + + + + + + + +
CTHKa
7. | ®u3nKa U ecTeCTBO3HAHHE + + + + + + + |+ |+ +
8. XuMus u MaTepHaJIOBEACHUE + + | +
9. | DxoHOMUKA + + + | +
10. | DneKTpOTEeXHUKA U AIEKTPOHUKA + + |+ ] + + + |+ |+ ]+ |+

5.4. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPY U3YYEeHUH AUCHHUILINHBI, 1 BUAOB 3aHATHI

[lepeuenn Bunei 3ansTHi DopMBbI KOHTPOJIS
KOMIETEHIUH Ja6 | p. KP/KII | CPC
OK-7 + + + OTBeT Ha MPAKTUYECKOM 3aHSATHHU. 3aliuTa Ja00paTopHOU

pa6otsl. [IpoBepka koncnekra. Kosoksuym. KonTpos-
Hast paboTa. DK3aMeH.

JI — nexnus, IIp — npakTueckue u ceMuHapckue 3ansatusi, Jlad — maboparopusie padotsl, KP/KII — kypco-
Bas pabota/mpoekt, CPC — camocrosTenbHas paboTa cTyieHTa

CornacoeaHa Ha noptane Ne 8174




6. MeToabl 1 (OpMBbI OPraHU3al UK 00yYeHUs
TexH010IMN HHTEPAKTHBHOIO 00y4YeHHs NPH Pa3HbIX (popMax 3aHATHI B yacax

Dopmsi ) p— Ipaktuye- Jlaboparop-
MeTox! (uac) CKHe/ceMHuHapcKkue | Hble 3aHATHS | Bcero
3aHATHA (Jac) (qac)
[Ipe3enTanuu ¢ UCHOJIB30BAaHUEM Pa31aTOUYHBIX MaTe-
PpHUAJIOB, CJIalJI0B, MYJIbTUMEUITHbIE IIPE3CHTALUU C 6 4 10
00CYKICHUCM.
Pabora B xoManze 2 2 4
«Mo3roBoii mTypm» (aTaka) 2 2 4
Pabora B rpymnmax 2 2 4
BricTymnienne B posi 00yJaromero 2 2
HWTOro MHTEPAKTUBHBIX 3AHATHI 6 12 6 24
7. JIabopaTOpHBIi NPAKTHKYM
No Ne paznena HaumenoBanme 1adopaTopHbIX padoT Tpyno- Komnerenuuun
n/n JUCIUIIMHBI €MKOCTh OK
n3 Tabm. 5.1 (uac.)
CemecTp 2
1 5,6 HccnenoBanue Touek pa3pbiBa (PYHKIMHA U MOCTPOCHHUE Tpa- 4 OK-7
¢buKoB
2 7 Brruncnenwne miormaieit miockux Guryp 4 OK-7
3 7 Brruncnenne qMHBI KpUBOH 4 OK-7
4 8 UmncnenHoe permenne auddepeHnmanbHpIX ypaBHEHUH 6 OK-7
Cemectp 3
8 9 ITpoBepka CXOAMMOCTH YUCIIOBBIX PSIOB 4 OK-7
6 7,9 [IpMeHeHne CTENEHHBIX PSIOB K BBIYHMCICHHIO ONPENEIIEH- 4 OK-7
HBIX HHTETPaJIOB
7 8,9 [IpuMeHeHHEe CTENEHHBIX PAAOB K pemeHuto auddepeHiu- 4 OK-7
aJIbHBIX YPABHECHUNU
8 9,10 [TocTpoenue rpadukoB YaCTUUHBIX CyMM psna Pypbe 6 OK-7
8. [IpakTHYecKue 3aHATHS (CEMHUHAPDI)
Ne Ne paznena Temarrka IpaKTHUECKUX 3aHATHH (CEMUHAPOB) Tpyno- Komnerenuun
T1/T1 JUCLIATIITN- €MKOCTh OK, TIK
HBI U3 Ta0JI. (uac.)
5.1
Cemectp 1
1. 1 HeticTBust Hax MaTpuuaMu. Berunciienue onpeaenure- 2 OK-7
neit. Haxoxaenue oOpaTHOM MaTtpulibl. Pemenne mat-
pUYHBIX ypaBHEeHMI. Panr Matpunsl. Pemenue Heompe-
JIETIEHHBIX CUCTEM. PellieHre OTHOPOAHBIX CUCTEM JIH-
HEUHBIX YPABHEHUM.
2. 2 JeiictBus Hax BekTopamu. CKallipHOE, BEKTOPHOE U 2 OK-7
CMEIIAHHOE MPOU3BEACHUS BEKTOPOB. [Ipsimas nuHus Ha
miockocTH. [limockocts. IIpsimast B mpocTpaHcTBe.
3. 1,2 KonrtpomabHas padora Nel 2 OK-7
4, 3 JIMHENHO 3aBUCUMBIE U JIMHEWHO HE3aBUCHUMbBIE CUCTEMBI 2 OK-7
BEKTOPOB. ba3uc u koopanHaTsl BeKTopa. GopMyJibl Te-
pexoJia OT ogHoro 0asuca K npyromy. JInHelHslii onepa-

7
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Top 1 ero marpua. CoOCTBEeHHbIE YHCIa U COOCTBEHHBIE
BEKTOPbI JIMHEIHOTO OrepaTopa.

Konrtposnbnas pabora N2

OK-7

@yHKIMH: 00JIaCTh ONPENEIEHHSI U OCHOBHBIE 3JIEMEH-
TapHbIe cBoiicTBa U rpaduku. CinoxHas Gynkius. [1o-
clIeZIoBaTeNIbHOCTE U ee npeaedn. [Ipenen ¢pynkuuu. Boi-
yuciieHue npeaenoB pyHkuuu. HerpepbiBHOCTD yHK-
IIUU ¥ TOYKH pa3pbiBa pyHKIMU. BeCKOHEYHO Mallbie U
O6eckoneyHo Oosbmue GyHkuu. CpaBHeHHE OECKOHEY-
HO MaJIBIX.

OK-7

Kontposbhas pabora No3

OK-7

[TpousBoaHast GyHKIMH. BerarcieHne mpou3BOAHBIX U
nuddepennuanoB GyHkuu. Beraucaenne mpou3BOIHBIX
BbICIIMX NOPsAAKOB. IIpaBuno Jlonurana. MccnenoBanue
GbyHKIMIT HA MOHOTOHHOCTB M 3KcTpeMyM. Haxoxnenue
MIPOMEXKYTKOB BBIMTYKIIOCTH rpaduika GyHKIIUH U TOYECK
nepern6a. Haxoxaenue acumnTor rpaduka QyHKINU.

OK-7

Komnoksrym

OK-7

Cemectp 2

10.

BbrurciieHre 4acTHBIX MPOM3BOIHBIX U Au(depeHiina-
70B (DyHKIIMM HECKOJIBKUX MEPEMEHHBIX. BhIuncicHme
YaCTHBIX ITPOU3BO/IHBIX BBICIIMX MOPsIKOB. Haxoxe-
HUE dKCTpeMyMa (DYHKIIMHA HECKOJIBKUX ITePEMCHHBIX.
HaxosxieHre yCIIoBHOTO SKCTpeMyMa (yHKIIUU He-
CKOJIBKUX TTepeMEHHBIX. HaxoxkIeHne HauMEHBIIIETO U
HarOOJIBIIEr0 3HAYCHUH (DYHKIIMH HECKOJIBKUX Tepe-
MEHHBIX B 00JIaCTH.

OK-7

11.

KonrtposabHas pabora Nel

N

OK-7

12.

Brluncnenue HeonpeaeneHHbIX HHTErPAIIOB METOAMU
HOJBE/ICHUS MO/ 3HaK qudQepeHnrana 1 MHTerpupoBa-
Hus 110 yactsam. @opmyia 3ameHsl nepeMeHHbIX. Pop-
myina Hetorona-Jleitouuna. HecoGcTBeHHBIE MHTETPAIbI
1-ro u 2-ro pona. J[BoliHbIE U KPUBOJIMHEHHBIE HHTETPa-
JIBL.

OK-7

13.

KonTponbHast paborta Ne2

N

OK-7

14.

JuddepenumanbHble ypaBHEHUS IEPBOTO MOPSIKA.
VYpaBHEHUS ¢ pa3eIOIUMUCS TepeMeHHbIMU. JInHel-
HbI€ ¥ OJJHOPOJIHbIE YPAaBHEHHUS. Y PaBHEHHUS B MOJIHBIX
muddepennmanax. Jlunelinsle nuddepenunansrse
ypaBHEHHUS MOPAJIKA N C MOCTOSHHBIMH K03 puimen-
tamu. CucTeMbl TUHEHHBIX U (hepeHInalIbHbIX ypaB-
HEHUM.

OK-7

16.

KonrposnbHas padora Ne3

OK-7

17.

Komnoksuym

OK-7

Cemectp 3

OyHKIMOHANBHBIE psiibl. O0IacTh CXOAUMOCTH (YHK-
UOHAIBHOTO psAna. PaBHOMepHas cxonumocts. [Ipu3nak
Beiiepmrpacca paBHOMEpHOI cxoauMocTu psioB: Cre-
MIEHHBIE PSJIbI, PAINyC U HHTEPBAJI CXOJIMMOCTH CTEIIEH-
Horo psaa. Psan Telnopa. [IpunoxeHnue CTENEHHBIX psi-
JIOB K IPUOIMKEHHOMY BBIYMCICHUIO 3HAYEHUN (QYHK-
U 1 uHTErpasioB. Psaael dypee.

OK-7

16.

Kontponbnas pabora Nel

OK-7
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10. | 10. [TonsiTHEe PYHKIIMM KOMIUIEKCHOTO NIepeMeHHOoro0. EE 4 OK-7
npou3BoaHas. AHammtuueckue QyHkiuu. Ocobbie Tou-
k. WMHTErpan ot GyHKIUU KOMILIEKCHOTO TIepEeMEHHO-
ro. Uurerpanbabie hopmyisl Komm.
16. |10 KonTponbnast pabota No2 2 OK-7
17. [9-10 KomokBruym 4 OK-7
9. CamocTonTeIbHAsI padoTa
Ne | Ne pas- TemaTnka caMOCTOSTETLHON pabOTHI Tpy- | Komme- | KonTposb BbI-
/o | mena (Oemanuzayus) Io- TEHLNU MIOJIHCHHS pa-
JUCIIH- eM- OK, IIK | 6otsI (Ompoc,
TUTUHBI KOCTh TECT,
u3 TaoII. (uac.) JIOM.33JIaHuE, U
5.1 T.1)
Cemectp 1
1 1 N3yuenue TeopeTnyeckoro Marepuania, peue- 8 OK-7 Onpoc Ha
HUE 3a/1a4, TIOJrOTOBKA 3aHATHAM. TeMbl: MPAKTHICCKHIX
e JlelicTBUA HAJ MaTpPHUIIAMH 3aHITHSIX.
e Brruncienue onpeaenuTenei nopsaka Konrponbrast
N. PaHr MaTpuibL. pabota. JIabo-
e (Cucremsbl TMHEWHBIX YPABHEHUH. paTOpHbIC pa-
OOTHI.
2 2 N3yuenue TeopeTnyeckoro Marepuaia, peue- 6 OK-7 Onpoc Ha
HUE 32124, TIOJrOTOBKA K 3aHATHSIM. TeMbl: MPAKTHICCKHIX
e JIMHEHHO 3aBUCHUMBIE U JINHENHO HE3a- 3aHATHUSX.
BHCHUMBIE CHCTEMBI BEKTOPOB, OAa3UC U KonTtponsHas
KOOPIMHATHI pabora.
3 3 N3ydyeHne TeopeTHUecKOro MaTepuara, pere- 8 OK-7 Omnpoc Ha
HUE 3a/1a4, TIOJIrOTOBKA K 3aHATHAM. TeMbl: MPAKTHIECKHIX
e (CkanspHoe, BEKTOPHOE U CMELIaHHOE 3aHSITHSIX.
MIPOU3BEJICHUS] BEKTOPOB KontponsHast
e [Ipsimas MuHUS HA INIOCKOCTH U B MPO- pa60Ta. JIabo-
cTpaHctBe. [InockocTh paropHas pa-
oora.
CamocTosTenbHOE U3YUEHUE TEM:
e KpuBbIe U TOBEPXHOCTH 2-TO MOPSAKA
4 4 N3ydyeHne TeopeTHUecKOro MaTepuara, perie- 8 OK-7 Omnpoc Ha
HUE 32124, TIOJIrOTOBKA K 3aHATHSIM. TeMbl: MPAKTHICCKHIX
e DjeMeHTapHbIe (YHKIIUHU, KX CBOMCTBA 3aHSITHSIX.
U TpaduKH. KonTponsHas
e YpnciioBele MOCITET0BATEIBbHOCTH U UX pabora.
npenen.
o Ilpenen pyHKIMH.
e HenpepblBHOCTh PYHKIIMU U TOYKU pa3-
peiBa pyHKIIMU. 3aMeyaTeNbHbIe pejie-
JIBL
e beckoHeuHO Mable U OECKOHEUHO
6onpie pynkiuu. CpaBHeHUE GECKO-
HEYHO MaJIbIX.
5 5 N3yuenune TeopeTnueckoro Marepuaia, pemie- 6 OK-7 Ompoc Ha
HUE 337124, TOJITOTOBKA K 3aHATUSAM. TeMbl: MPAKTUIECKHIX

9
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e [IpousBoansie u AuddepeHunans

CaMocTosITeThHOE H3YYCHUE TEM:
e TlomHoe uccnenoBanue GyHKIUN U TIO-
cTpoeHue rpaduKoB.

(GyHKIMH TIEpBOTO U BBICHIMX ITOPSIKOB.

3aHATUAX.
KonTponbHas
pabora. Jlabo-
paropHas pa-
6ota. Koio-

KBHYM.
6 1-5 [TonroToBka u crava 3K3aMeHa 36 OK-7 Onenka Ha 3K-
3aMeHe
Cemectp 2
7 6 N3yuenue TeopeTnyeckoro Marepuasia, pemie- 18 OK-7 Ormpoc Ha
HUE 3a/1a4, IIOJrOTOBKA K 3aHATHAM. TeMbl: PAaKTUYECKUX
e [lonsATHE YaCTHOM MPOU3BOJHOMN 3aHATHUAX.
e JluddepeHmansl NepBOro U BHICIINX KonTposbHast
TTOPSIJTKOB. pabora.
8 7 N3yuenune TeopeTnueckoro Marepuaia, pemie- 18 OK-7 Ompoc Ha
HUE 32124, TIOJIrOTOBKA K 3aHATHIM. TeMbl: PaKTUYECKUX
e Heonpenenennslii unterpan. Ilpocreii- 3aHATHAX.
e TpuéMbl HHTETPUPOBAHHSL. KonTtpoabHas
e Onpenenéuuslii nuHTErpai. @opmyna pabora. Jlabo-
Herorona-JleliOuuna. paTopHbI€ pa-
e KpuBosmHElHHbIE HHTETPAJIBI IEPBOTO U 0OTHI.
BTOPOT'O poja.
CamocTosTenbHOE U3YyYEHUE TEM:
e [IpuinoxeHus HHTErPaJIOB:
- BBIYMCIICHUE TUIOMIAH (PUTYPBHI.
- BBIUMCJIEHUE JUIMHBI KPUBOH.
9 8 N3ydeHne TeopeTHIecKoro MaTepuaa, perie- 18 OK-7 Omnpoc Ha
HUE 3a/1a4, TIOJITOTOBKA K 3aHATHAM. TeMbl: PaKTUYECKUX
o JluddepenuuanbHble ypaBHEHUS IEPBO- 3aHATUSAX.
ro Nnopsi/ika. YpaBHEHUs C pa3Jesito- KonTtponbHas
IIMMUCS IEPEMEHHBIMH, JINHEHHbIE, O] pabota. Kon-
HOPOJIHBIE U B MOJIHBIX AU depeHuna- nokBuyM. Jla-
nax. O6oparopHble
e Teopus nuHelHBIX 1UdPepeHTnaNIbHBIX paboThL.
ypaBHEHMH nopsiika nN.
10 |6-8 [ToxroToBka u crava sK3aMeHa 36 OK-7 Omnenka Ha dK-
3aMEHe
Cemectp 3
11 |9 N3ydyeHne TeopeTHUeCcKOro MaTepuara, pere- 30 OK-7 Omnpoc Ha
HUE 3a/1a4, TIOJIrOTOBKA K 3aHATHSIM. TeMbl: PaKTUIECKUX
o dyHKuMOHANBHBIE psAbl. O0IACTH CXO- 3aHATHUSX.
JUMOCTH. PaBHOMEpHAs CXOJIUMOCTb. KouTtponbsHas
e Crenennsle psaapl. Psn Teiinopa. pabora. Jlabo-
paTopHbIe pa-
CaMoCTOATEIbHOE N3YYEHHE TEM: 60ThL
e [IpuoxeHue CTETIEHHBIX PSIOB:
- MpUOIMKEHHOE BBIYMCIICHUE 3HAUE-
HUH (QYHKIMI 1 MTHTErpaioB.
- peuienre AU pepeHnnanbHbIX YpaB-
HEHUM.
12 |10 N3yuenune TeopeTnueckoro Marepuaia, pemie- 24 OK-7 Ompoc Ha
HUE 3a/1a4, IOJrOTOBKA K 3aHATHIM. TeMbl: NPAaKTUYECKUX

10
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o [loHsaTre HYHKIIUU KOMIUIEKCHOTO TIie-
PEMEHHOTO.
e [lpousBoaHas QyHKIMH KOMIIJIEKCHOTO
MIEPEMEHHOTO.
e [loHsATHE aHATUTUYIECKOMN (PYHKITUU.
WuTerpan oT pyHKIUHA KOMIUIEKCHOTO
MIEPEMEHHOTO.
e Uurerpanbnas ¢popmymna Komu.
e (Oco0Oble TOYKH.

3aHSTHSIX.
KonTponbHas
pabota. Kon-
nokBuyM. Jla-
OoparopHbIe
paboTHI.

13 9-10 IToaroroBka u craya 3K3aMeHa 36 OK-7 O1eHKa Ha dK-
3aMeHe
10. IIpumepHasi TeMaTHKA KYPCOBBIX IIPOEKTOB (PadoT) HE NPEeAyCMOTPEHO
11. PeiiTuHroBasi cucreMa /jisi OlleHKH yCIIeBAeMOCTH CTY/I€HTOB
Taoauna 11.1 bannbHble OLEHKH ISl SJIEMEHTOB KOHTPOJISL.
N . | MakcuMaabHbIN
MakcuManbHbId | MakcuManbHBIN AL 33 DO
DneMeHThI y4eOHOM Jiesi- Oamn Ha 1-yro | Oasut 3a mepuoj . ZIET HH Bcero 3a
TEIILHOCTH KT c nagana mexay 1KT u Y ceMecTp
Ha KOHeII ce-
ceMmecTpa 2KT
MecTpa

[TpemuanbHbIC OamIBI 5 5 10
Kontposnbabie paboThl Ha

P P 20 20 10 50
MIPAKTUYECKHUX 3aHATUAX
Komnoksuym 10 10
Hroro makcumym 3a nepu-

y P 25 25 20 70
oa:
Crauva sk3aMeHa (MaKCUMyM) 30 30
Hapacrawomum uTorom 25 50 70 100
Taoauna 11.2 Ilepecuet GaI0B B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
baJjuibl Ha 1aTy KOHTPOJIbHON TOYKHU Onenka

> 90 % ot MakcuMaIbHOU cyMMbl 0ayu1oB Ha aaty KT 5
Ot 70% 10 89% oT MakcuManbHOM cyMMbl 6ajutoB Ha naty KT 4
Ot 60% 10 69% OT MakcHUMaBHOM cyMMBI OayutoB Ha naty KT 3
< 60 % oT MakcuMaJIbHOM cyMMBI OayutoB Ha fgaty KT 2

Ta6auna 11.3 — [lepecuer cymmbl 6aJI0B B TPAJUIIMOHHYIO M MEXKTYHAPOJHYIO OLIEHKY

HroroBasi cymMmma 6a/1J10B, y4UThIBAET

Onenka (I'OC) . Ouenka (ECTS)
yCHelHO CIaHHbII JK3aMeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (OTJIIMYHO)
85-89 B (o4eHp xopoio)
4 (xopoo) 75 — 84 C (xoporo)
(3a4TeHO) 70-72
3 (yIOBJIETBOPHUTEIHHO) 65 — 69 D (ynosnersoputexro)
(3a4TeHo) 60 - 64 E (mocpencTeeHHo)

2 (HeyIOBIIETBOPUTEIHHO),
(He 3a4TeHO)

Huxe 60 0aa10B

F (Heyn0BIETBOPUTENBHO)

CornacoeaHa Ha noptane Ne 8174
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12.1. OcHoBHas JUTEpPaTypa

1. Marazunnukos JI.W. Beiciias matemaruka. JInneitHas anreOpa ¥ aHaTuTUYECKasi TEOMETpHS: yaeOHOe rocodue /
JLN. Marasunnaukos, A.JI. Marasuaaukosa. Tomck: TYCVYP, 2010. - 176 c. https://edu.tusur.ru/publications/2244

2. MarasunnukoB JL.U. Juddepennnanpaoe ucuncieHue: Ydeonoe mocooue / JI.W. Marasunuukos, A.Jl. Mara3us-
uukoB. - Tomck: TYCVYP, 2007. - 191 c. https://edu.tusur.ru/publications/2246

3. EnbrioB A.A. UnTerpanshoe ucuucnenue. Juddepennmansapie ypaBHeHus: yuyedHoe nocodue / A.A. Enbios,
T.A. EnprioBa; denepanpHOE areHTCTBO IO 00pa3oBaHuio, TOMCKHUI rOCyAapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPaB-
JieHus ¥ panuodnekTpoHuku.- Tomck: TYCVYP, 2007. - 263 c. Ix3emmisapsi Beero: 100.

4. Mara3unnaukoB JI.W. Bricias matematuka |ll. @yHkunm koMIuiekcHOTo nepeMeHHoro. Psapl. HTerpanbHble mpe-
obpazosanus / JL.U. Marasununkos. - Tomck: TYCVYP, 2012. - 206 c. https://edu.tusur.ru/publications/2258

12.2. lonoHuTEIbHAS JUTEPATYpPa

1. Marazunankos JI.U. Marematuka a7t TyMaHUTapHBIX, SKOJIOTHYECKUX M SIKOHOMHKO-IOPHIMIECKUX CIICIHATBHO-
creii: yuebnoe nocobue / JL.W. Marasunaukos, FO.I1. IlleBeneB. ToMckuil TOCYyqapCTBEHHBIH YHUBEPCUTET CHCTEM
yIpaBieHHUS U paanodneKTpoHukH. - Tomck : TYCVYP, 2007 - Y. 1. - 259 c. k3emmisipsi Beero: 99.

2. MarasunnukoB JI.M. MaremaTtrka ajsi T'yMaHHTapHBIX, 9KOJIOTHYECKHX U SKOHOMUKO-FOPUINYECKUX CIEIHATbHO-
creii: yaue6Hoe mocobue / JI.U. Marasunnukos, 1O. I1. llleBeneB. ToMckuii rocy1apCTBEHHBIN YHUBEPCUTET CUCTEM
yIIpaBieHHUS ¥ paanodneKTpoHuKH. - Tomck : TYCVYP, 2007 - Y. 2. - 244 c¢. Dk3emmispsi Beero: 101.

12.3. IIpaxkmuueckue 3anamus RPoGoOAMCs HO YHECOHBIM ROCOOUAM:

1. MarazunnnkoB JI.W. Beicias matemaruka I. [IpakTukyM mo JTrHHEWHOM anreOpe 1 aHaIUTHIECKOW T€OMETPUH:
Yuebnoe mocobue / JI.W. Marasuanaukos, A.JI. MarasuaankoBa; MuHHcTepcTBO 00pasoBanus Poccutickoit ®enepa-
1uu, TOMCKUI rocy1apCTBEHHBIM YHUBEPCUTET CUCTEM YTIPABIECHUS U paauodieKTpoHukH. - Tomck: TYCVYP, 2007. -
- 162 c. Ix3emnuasipsl Beero: 97.

2. MaraszunaaukoB JL.U. Tlpaktukym no auddepernpansHOMy HCUUCIeHUI0: YaeoHoe nocodue / JI.LW. MarasuHHHUKOB,
A.JI. MarasuanukoB; MunmcrepcTBo obpasoBanus Poccuiickoit denepannu, ToMckuii TocyqapcTBEHHBIN YHUBEPCH-
TET CUCTEM YIIpPaBJICHUS U pajnodiiekTpoHuku. - Tomck: TYCVYP, 2007. - 212 ¢. Ixk3emMmiasipbl Bcero: 99.

3. bonotiok B. A. IIpakTuKyM 1 MHOUBHUyalIbHbIE 33aHUs 110 HHTETPAIbHOMY HCUHCIICHUIO (PYHKIIMU OJHOM mepe-
MEHHOH (THITOBBIE pacyeThl): yaeOHoe nocobue / bonotiok B. A., bonotiok JI. A., I'ammy 1O. I'. [u mp.]. —CI16.:
Jlans, 2012. — 336 c. http://e.lanbook.com/books/element.php?pll_id=3800

4. bonotiok B.A. [IpakTuky™ U HHAMBUAYaJIbHBIE 3a1aHHUS IO OOBIKHOBEHHBIM UGG epeHINaNbHbIM YPaBHEHUSIM
(TuroBsIe pacueThl): yaeOHoe ocodue / B.A. bonotiok, JI.A. Bonotiok, E.A. Isex [u np.]. —CII6.: Jlanp, 2014. —
220 c. http://e.lanbook.com/books/element.php?pll_id=51934

5. [TanTtenee A.B. Teopus GyHKINI KOMIUIEKCHOTO MEPEMEHHOTO U OTIEPAIIHOHHOE UCUUCIICHHE B TIPUMEPax M 3aj1a-
yax: yueObHoe nmocobue / A.B. lanrenees, A.C. Slkumoga. - CII6.: Jlans, 2015. - 447 c.
http://e.lanbook.com/books/element.php?pll_id=67463

12.4. /Tabopamopuuie 3auamus nPOEOOAMCs NO VUEOHBIM ROCOOUAM:

1. JTabopaTopHbIii TPaKTHUKYM MO MaTeMaTHKe : PYKOBOJICTBO K BBITIOIHEHHIO JIAOOPATOPHBIX paboT / Mara3uHHUKOB
A.JI.-2016. 14 c. https://edu.tusur.ru/publications/6076

2. JJabopaTopHbie paboThI M0 MaTemMaTuke: MeToandeckue ykazanusi /Marazunaukos A. J1., Epoxuna A.I1. — 2016.
25 c. https://edu.tusur.ru/publications/6081

3aoanus Ha KOHMPObHbBIE PADOMbL RPUBEOCHBL 8 KANHCOOM U3 CACOVIOWUX YUCOHBIX NOCOOUIL.

1. MarasunuukoB JL.U. Beiciias matemaruka. JIuHeiiHas anreOpa U aHaJUTHYECKas TeOMETpHs: yueOHoe mocooue /
JI.W. Marasunuukos, A.JI. MarasuaaukoBa. Tomck: TYCVYP, 2010. - 176 c. https://edu.tusur.ru/publications/2244

2. Marasunnukos JI.U., MarasunuaukoB A.JI. Jluddepennuanbaoe ucuucienue: Yuedrnoe nocooue / JI.M. Mara3un-
HukoB, A.JI. Marasunnaukos. — Tomck: TYCVYP, 2007. — 191 c. https://edu.tusur.ru/publications/2246

3. EnpunoB A.A. HnurerpanbHoe ucuucienue. Juddepenunansusie ypaBHeHus:: ydeOHoe nocobue / A.A. Enplos,
T.A. EnbrioBa; ®@enepanbHoe areHTCTBO 1O 00pa3oBaHuIo, TOMCKHI TOCYAapCTBEHHBIH YHHUBEPCUTET CHCTEM YIpaB-
JIeHUS 1 paanodaekTpoHuku.- Tomck: TYCVYP, 2007. - 263 ¢.9x3emmiasipsl Beero: 100.

4. Mara3uanankoB JI.M. Bricias matematuka |ll. @yHKunm KOMIUIeKCHOTO iepeMeHHOTo. Psaapl. HTerpanbHble mpe-
obpazoBanus. — Tomck: TYCVYP, 2012. — 206 c. https://edu.tusur.ru/publications/2258
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https://edu.tusur.ru/training/publications/2244
https://edu.tusur.ru/training/publications/2246
https://edu.tusur.ru/training/publications/2258
http://e.lanbook.com/books/element.php?pl1_id=3800
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http://e.lanbook.com/books/element.php?pl1_id=67463
https://edu.tusur.ru/training/publications/6076
https://edu.tusur.ru/training/publications/6081
https://edu.tusur.ru/training/publications/2244
https://edu.tusur.ru/training/publications/2246
https://edu.tusur.ru/training/publications/2258

12.3. lpozpammuoe ovecneuenue. Cucrema auctaniponHoro oopasopannss MOODLE njis conmpoBoskaeHUS caMo-
CTOSATEIBHON pabOThI CTYACHTOB (METOAMUYCCKHIE MATEPUAIIBI: TEKCTOBBIC, ayTHO U BUIACOGhAIIbI, MHINBUIYATbHBIC
3aJlaHus, TeCThl U T.1.); Mathcad; AdvancedGrapher

12.4. Ba3bl 1aHHBIX, HH(POPMAIMOHHO-CIPABOYHBIE U IOUCKOBbIE CHCTEMbI

Cchikiu ¢ caiita kadeapsl Ha MaTeMaTHUECKHE PECYPCHl H OH-JIAHH TPpEeHaXEPHI;

bazwel mannbix: http://lib.tusur.ru/category/bd/

Hayuno-o6pasoBatensHbiii moptan TYCVYPa: https://edu.tusur.ru/
OnexTpoHHO-OnbIHoTeyHas cucrema «Jlanby», noctyn mo IP-agpecam TYCVYPa, agpec ans
pa6otsr: http://e.lanbook.com/

INouckoBeie cuctemsl Google, Yandex

13. MaTepuajabHO-TeXHHYeCKOe o0ecriedeHne THCIUITIMHBI
Bo3MoxxHOCT paboTaTh B KOMIBIOTEPHOM KIIACCE M3 pacuéTa OJMH KOMITBIOTED Ha CTYICHTA.
JIeKIIMOHHBIE ayIUTOPUH, OCHAIIEHHBIE TEXHUKOW JIJIS1 MYJIbTUMEIUUHBIX TPE3CHTALUH.

14. ®oHA OLIEHOYHBIX CPEACTB
@DoHJT OIICHOYHBIX CPENICTB MPUBEICH B IPUIIOKECHUH 1.

15. MeToan4yecKue peKOMEHIAUMH 110 OPraHU3ANUN U3yYeHHUs] QM CUMILIMHBI
be3 pexomenanuii.
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IIpnioxenne 1

denepanpHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIIEr0 00pa30BaHUS
«TOMCKMI TOCYJIAPCTBEHHBIM YHUBEPCUTET CUCTEM VIIPABJIEHUSI
U PAANODBJIEKTPOHUKUY (TYCYP)

YTBEPXKIAIO
IIpopexkTop no yuedHoi padore
II. E. Tposin
«_» 20 r.

®OOHJI OHUEHOYHBLIX CPEJACTB I10 YUYEBHOM JUCIHHAILJIMHE
Marematuka

YpoBeHb 0CHOBHOIi 00pa3oBaTe/LHOI MporpaMMsbl  OakanaBpHar
Hanpasienue(s) noaroroBku (cnenuaiabuocrb) 27.03.05 "HuuHoBaruka™

Hpopunb(u) "YnpaieHue HHHOBALMSIMU B 3JEKTPOHHOU TEXHUKE"
®opma 00yuyeHust O4YHas

®axyabter ITHHOBAITMOHHBIX TexHOJIOTHI (DUT)

Kadenpa VYmpasienne naHOBanusmMu (Y1)

Kype 1,2 Cemectp 1,2,3

Yueoublii mian nadopa 2014 roga

Jk3amed 1, 2, 3 cemecTp

Tomck 2016
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®onna onenounslx cpencts (POC) sBiseTcs NMPUIOKEHHEM K pabodei mporpaMme JTUCIMIUIMHBI
«MareMaTHKa» U IMPEICTaBIsET COOOH COBOKYIHOCTh KOHTPOJIbHO-U3MEpHUTENbHBIX MaTepuanoB (KMM)
(TunoBkle 3a1auyu (3a4aHUs), KOHTPOJIbHBIE pa0dOThI, TECTHl U JpP.) U METOJOB MX HCIOJb30BaHUs, MpeaHa-

1. BBeagenue

SHAYCHHBIX IJIA U3MCPCHUA YPOBHA JOCTUXCHUA CTYJCHTOM YCTAHOBJICHHBIX PE3YJIbTATOB 06yquI/151.

®OC no AUCHUILIMHE MCIIOJB3YCTCA MPH IMPOBEACHHNHN TCKYHIECTO KOHTPOJIA YCIIEBAEMOCTH U ITPOME-

)KyTO‘IHOﬁ arTeCTaliu CTYACHTOB.
Hepequb 3aKpCIJICHHBIX 3a ,I[HCHHHJIHHOﬁ KOMIICTCHITUI IIPUBCJICH B Ta6J'II/II_[e 1.

Taouuna 1 — [lepeyeHb 3aKpenJieHHbIX 32 TUCHUIVIMHOA KOMIIETeHIM I

DopMyIMPOBKA KOMIIETECH-

opraHus3anuu U camooOpaso-
BaHMIO.

Kon - Jransbl GopMHUPOBAHUA KOMIIETEHINH
Bremmyckauk gomkeH 001a- | 3HaTh: OCHOBBI JIMHEWHOW aireOphl, aHAIUTHYe-
OK-7 JaTh CIOCOOHOCTBIO K CaMoO- | CKOM T€OMETpUM, MaTeMaTH4YecKOro aHajiu3a,

(GyHKINH KOMIUIEKCHOTO IEPEMEHHOTO, TEOPUH Psi-
JI0B.

YMeTb: UCIOJIB30BaTh MAaTEMaTUYECKHE METOIbI B
OCBOCHMH [JPYrUX IJUCLUIUIMH, MPEAYCMOTPEHHBIX
y4eOHBIM IUUIAHOM, pEIIeHHE MPOPEeCCHOHATBHBIX
3a1a4 U1 caMOpeau3aluH.

Biragers: MaremMaTM4eCKHMM aImaparoM B MOJEIIH-
POBaHUU TEOPETUYECKOIO0 MU IKCIEPUMEHTAIBHOIO
HCCIIEIOBAHUM; HABBIKAMH CAMOOP2AHU3AYUU U Ca-
Moobpazoeanusi B PELICHUM MaTEeMAaTUYECKHUX 3a-
Jad.

CornacoeaHa Ha noptane Ne 8174
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2. Peaam3zanus KoMneTeHIun
I[J'ISI (bOpMHpOBaHI/IH KOMIICTCHIINN H606XOI[I/IMO OCYIICCTBUTDL PsJ 3TAIOB, COACPKAHUE KOTOPBIX
JETaM3UPOBAHO B TabIUIE 2.
OK-?: BBIITYCKHHUK OOJIKCH 06J'Ia,[[aTb CHOCO6HOCTBIO K CaMOOpranm3aini u caMoo6pa30BaHmo.
Taﬁ.lmua 2 — 3Tal’lbl (l)OpMI/IPOBaHI/IH KOMIICTCHIIMA U UCIIOJB3YEMbIEC CPEACTBA OICHUBAHUA

CornacoeaHa Ha noptane Ne 8174

CocrTaB 3HaTh YmMmerhb Baanern
-OCHOBHbIE (OPMYIIH- -BBINOJIHATh OINEPALUU | -HABBIKAMU CAMOOD-
POBKU U MOHATHUSA pa3- HaJ MaTpuLaMu U pe- | eanusayuu u camo-
Jieia TIMHEeWHO anreo- miaTb CHUCTEMBI YpaB- | 0Opazo8amusl.
Pbl, aHATUTUYECKOMN HEHMUII, -OCHOBHBIMH METO-
reOMETPUH, -IIPUMEHAThL  METOJBl | JaMu JIMHEMHOMU ajl-
-OCHOBHBIE TEOPEMBI O muddepeHIMaNbHBIX U | TeOpbl U aHATUTHYE-
npenenax u ux npume- MHTETPAJIbHBIX MCUYHUC- | CKOM I'€OMETpUU B
HEHUE; JICHUH; NPUMEHEHUH TpaK-
- IOHATUE POU3BOJI- TUYECKUX 3a/laHuH;
HOM, muddepennuana, -POSIBJIATh  CTPEMJIE- | -MaTEMaTUYECKUM
MHTETrpajibHOIO UCUHUC- HUE€ K JINYHOCTHOMY H | aIapaToM B MOJe-
Conepskanne neHus] GYHKIMH OJHOMN npodeccuoHaIbHOMY JUPOBAHUH TEOPETH-
ATAIIOB IIEPEMEHHON; camoobpazosanuio, YECKOI'0 U DKCIIepHU-
MEHTaJIbHOTO UCCIIe-
JOBaHMSIX;
0e3ynpevyHol TeXHu-
KO# muddepeHimpo-
BaHUS U UHTETPUPO-
BaHUS;
-OpraHu3yeT KOJUIeK-
TUBHOE BBIIIOJIHEHUE
paboThl, 3aTparuBa-
FOIIAN U3y4aeMble
JTUCLUTIIUHBI,
Bunbl 3aHsaTHi - JICKLIY; - IPAKTUYECKHUE - IPAKTUYECKUE
- IPAaKTUYECKUE 3aHATUS; 3aHATUSA,
3aHSTHS; - BBIITOJIHEHUE - 1aboparopHbIe
- nabopaTropHbIe JIOMAIIIHETO 3aJJaHus; 3aHATUS;
3aHATUS, - CaMOCTOSITENIbHAS - TPYIIIOBbIE
- TPYIIIOBbIE paboTa CTyJIeHTOB KOHCYJIBTAIINH;
KOHCYJIbTAIIUU - CaMOCTOSITEIbHAs
paboTa CTyJIeHTOB
HcnoJsb3yemble - KOHTPOJIbHAS paboTa; - KOHTpOJIbHAs paboTa; | - OTBET Ha
CpeAcTBa - BBIIIOJIHEHUE - opopmieHne MIPaKTUYECKOM
OLleHUBAHMS JIOMAIITHETO 3a/1aHMS; JIOMAIITHETO 3aJIaHus; 3aHSTHH;
- KOJIJIOKBUYM; - 3aIMTa - KOHTPOJIbHAs
- 9K3aMeH WHUBHTyaJIbHOTO paborta;
3aJlaHus; - DK3aM€EH
- KOHCTIEKT
CaMOCTOATEIbHOMN
paboTHI;
- DK3aMEH
16




O6H_[I/Ie XapPaKTCPUCTUKU rmokasarene u KPUTCPHUCB OLICHUBAHUS KOMIICTCHIIMM HA BCCX 3Talax Mpu-

BelIeHBI B Ta0HIlE 3.

Ta6mz1ua 3—Iloka3zarenu u XapaKTCPUCTUKU KPUTEPUEB OLICHUMBAHUA KOMIICTCHIIMN HA 3Tallax

Iloka3aTenu u KpuTe-
puu

3HATH

YMmerh

Biaajgern

OT1au4HO (BBICOKHIA
YPOBEHb)

Obnanaer hakTHUECKHU-
MH U TE€OPETUICCKUMH
3HAHUSMH B ITpe/Ieiax
u3y4aeMoi 00J1acTu ¢
MMOHUMaHHEM TPaHHMI
MPUMEHUMOCTH

OO6nanaer 1uana3oHoM

MPaKTHYECKUX YMEHUH,
TpeOyeMBbIX JUIsl pa3Bu-

THSI TBOPUECKHX pellie-

HUH, abCTparupoBaHus

npobiemM

KonTpomupyer pa-
00Ty, MPOBOAUT
OIICHKY, COBEPIIICH-
CTBYET JEHCTBHSA pa-
OOTBI

Xopomo (6a30Bblit
YPOBEHBb)

OOJtamaeT 3HaHUSAMH OC-
HOBHBIX ITOHATHM Ha
YPOBHE OIIPENIETICHUN U
B3aUMOCBSI3EH MEKIY
HUMH B MpeJienax u3y-
yaeMoi 001acTH.

OOiamaeT quana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX JIJIs perie-
HUS OTIPECIICHHBIX IPO-
071eM B 00J1aCTH HCCIIE-
JIOBAHMSI.

bepet orBeTcTBEH-
HOCTb 32 3aBepIlie-
HUE 3a]1a4 B UCCIIe-
AOBaHWH, IIPUCIIO-
cabIuBaeT cBoe Mo-
BEJICHUE K 00CTOSI-
TEJIbCTBAM B pellie-
HUU IpobieM

YnoBJIeTBOPUTEIBHO
(1IoOporoBeIil ypoBeHb)

OO0J1amaeT 3HaHUSAMU OC-
HOBHBIX ITOHATHM Ha
ypOBHE Ha3BaHUU U 000-
3HAYEHUW U CTaHAAPT-
HBIX aJITOPUTMOB

OO0JtagaeT OCHOBHBIMH
YMEHUSIMU, TPEOYEMbIMU
JUUISL BBITTOJTHEHUS TIPO-
CTBHIX 3aJ1a4.

PaGotaeT npu nipsi-
MOM HaOJIIOICHUH

dopMyIMpOBKa MMOKa3aTeae U KpUTeprUeB OLIECHUBAHUS 1TaHHOM KOMIIETEHIIMY MpUBeeHa B Tabnuie 4.

Ta6auna 4 — [lokazaTeau U KpUTEPUH OLCHUBAHUSI KOMIIETEHIIMH HA 3Tanax

CornacoeaHa Ha noptane Ne 8174

IHoxazarenu u
3HaTh Ymers Baaners
KpUTEpUH

OT1anyHO (BbI- | -OTBET 110 BONPOCY WM | -CBOOOJHO -CBOOOJTHO BIIaJIeeT

COKHI1 ypo- 3a/1aHHIO0 IIPUMEHSAET METOBl [ OCHOBHBIMU

BEHb) apryMEHTUPOBaHHBIM, penieHus 3a1a4d B MTOHSATUSAMH,
JIOTUYECKU HE3HAKOMBIX 3aKOHaMU U
BBICTPOCHHBIH, IOJIHBIN; | CUTyalUsX; TEOpHEH,
-IEMOHCTPUPYET 3HAHUE | -yMeeT HEOOXOAUMBIMU JIJIS
OCHOBHOTO COJIEPKAHMS | MATEMATUYECKHU 00BsICHEHUS
JTUCLUIIIIMHBL U €T0 BBIpaXXaTh U SBJICHUH,
JJIEMEHTOB B apryMEHTUPOBAHHO | 3aKOHOMEPHOCTEU
COOTBETCTBUU C JTIOKa3bIBaTh U T.A.;
IIPOCITYIIIAHHBIM MaTeMaTU4eCKHE -BJIaJIC€T YMEHUEM
JIEKIIMOHHBIM KYPCOM M | YTBEPKICHHUS,; yCTaHaBJIUBATh
C yueOHOI TuTepaTypoii; MEXKIIPEAMETHBIE U
-BBIBOIbI JI0KA3aTEIIbHBI, BHYTpH-
-IIPUBOJUT IIPUMEPBI; MIPEAMETHBIE CBA3H
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Wi (pOpMyIUpOBKE
TpaBHI;

-CY)KJI€HUS He TITyOoKue
1 HEOOOCHOBAHHEIC;
3aTPyIHSETCS IPUBECTH
CBOU TIPUMEPBHI;

-3HAaeT OCHOBHEBIC
METO/Ibl PEeLICHUS
TUTIOBBIX 337129

BCE HEOOXOUMBIE
oreparuu
(meticTBus);
JIOTTYCKaeT ONINOKHY;
-ymeer
MIPEJICTABIISITh
pe3ynbTaThl CBOEH
paboThI

JEMOHCTPUPYET MEXy COOBITUSIMH,

CIOCOOHOCTH K aHATIN3Y o0BeKTaMU U

Y COIIOCTABIICHUIO SIBIICHUSIMU;

pa3IM4YHBIX MOJXO0B K

PELIECHUIO 3asIBJICHHOM B

BOIIPOCE WJIU 3aJJaHUU

poOJIeMaTUKH;

MaTeMaTH4eCKU

00OCHOBBIBAET BHIOOD

METOZA U IUIAH PEIICHUs

3a/1a4u;
Xopomuo (6a- -000CHOBaHHO, HO C -IIPUMEHSET METOABI | ~-KPUTUYECKHU
30BblIii ypo- omKrOKaMu, KOTOpbIe peleHus 3a1a4d B OCMBICIIUBAET
BeHb) caMm K€ U MCIpaBJIsET, HE3HAKOMBbIX IIOJTyYEHHbIE

n3Jjlaraer CUTYyalUsX; 3HAHUS;

MaTeMaTUYeCKUn -YMEET KOPPEKTHO rpaduuecKku

MaTepual; BBIpaXarThb U WUTIOCTPUPYET

-CTPOUT JIOTUYECKU apryMEHTHPOBAHHO | 3aj1ady;

CBSI3aHHBIN OTBET, 000CHOBBIBATh

UCIOJIB3YS IPUHATYIO IIOJIOKEHUS

HAay4YHYIO IIPEAMETHOU

TEPMHUHOJIOTHUIO; 00J1acTH 3HaHUSA

-[IpPUMEHSET B OTBETE

OOIIENPUHATYIO B HAyKe

3HAKOBO-CUMBOJIbHYIO

CUCTEMY YCJIOBHBIX

0003HaYEHHI;

-apryMEHTHUPYET BbIOOp

METO/J1a PEeUICHUS 331a41
Y0BJIeTBOPHU- | -U3TaracT Marepuai -yMeeT paboTarh co | -BiajeeT
TeJbHO (MOPO- | HEMOJIHO M JOMYCKAeT CIIPaBOYHOMN TEPMHUHOJIOTHEN
roBbIil ypo- HETOYHOCTU B JUTEPATYPOU; IIPEAMETHOU
BCHb) OIpeAEICHUH OHATUI YMEET BBINOIHSITD 00J1acTH 3HAHUS;

CHOCOOEHKOPPEKTHO
MNpEaACTaBUTb 3HAHUA
B
Maremarndeckondop
Me

CornacoeaHa Ha noptane Ne 8174
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Jlis peanu3anuu BeILIETIEPEUUCICHHBIX 3ajad 00Y4YEHUs UCIIOJIb3YIOTCS CIIeyIOIUe MaTepUabl:
— TUIOBBIE KOHTPOJIbHBIE 33JaHUSI WM WHbIE MaTEpUasbl, HEOOXOAUMBIE JUIsl OLICHKU 3HAHUM, YMEHU,
HaBBIKOB M (MJIM) OMBITA JEATEIBHOCTH, XapaKTEPU3YIOIIUX ATanbl (JOPMUPOBAHHUS KOMIIETCHIIMNA B
Ipolecce 0OCBOEHUs 00pa30BaTeIbHON IPOrPaMMBl, B COCTABE:

1. KoHTposbHBIE PaOOTHI
2. KomnokBuymbl

3. JlaGopaTopHbie pabOThI
4

5

. CamocrosTenbHbIe padoThI
. DK3aMeHaIIOHHbIE BOIIPOCHI

Cemectp 1

KonTpoabHnasi padora
1. KonrtposbHas paboTa no Teme «JInHeiHas anreopay
2. KontponbHas paboTa 1o TeMe « AHATUTHYECKasi TEOMETPHS
3. KonrponbHas pabota o teme «lIpemens»

IIpumepbl KOHTPOJILHBIX padoT

KonTtposabHnas pa6ora no reme «/Iuneiinasi anredopa»

12 3 -1 14 -5
1. Pemnts maTpuuHoe ypasuenue| -1 4 5|- X =/ -3 24 -1].
101 -1 4 -3
2. Jloka3aTh, 9YTO CUCTEMA
2% + 5% — X4 = =5
3% + 4%, + X3 + X = 8,
2%+ Xy A+ 2%+ Xy =3
XX + X + X3 + 2%, = T

MIMEET e/IMHCTBEHHOE pemenne. HewssecTHoe X; Haiitn mo ¢popmynam Kpamepa. Pemmts cucremy metonom IMaycca.
3. Boranciurs (2a-+b,a—2b), ecim |a| =5, | b | =2, (a¢ b) =120°,
4. BolunciuTh 00bEM MUpaMUIBI, 3a1aHHO# KoopauHaTamu ceoux sepmma A(—2;—3;6), B(4;0;3), C(7;-7;4), D(-2;0;3).

KonTtposabHasi pabora o reMe «AHATUTHYECKAsi TeOMETPHUS»

1. [lana npsimas 2x+3y+4=0 u rouka Mo(4; 1). Hanummre ypaBHEHUs! psIMOid, Ipoxosineit uepe3 Touky Mo a) meprieHuky-
JISIPHO JAHHOM MpSMOH 0) mapauieIbHO TaHHOH MPSIMOH.
2. Haiigure npoeknuto Touku P(—8; 12) Ha npsiMyto, mpoxomsinyto gepe3 touku A(2; —3) u B(-5; 1).

X_l:y—H-:E u miockocth 2X+3y+2—-1=0.
1 -2 6

4.  Beruucnute paccrosiue ot Toukd P(—1; 1; —2) 10 miocKocTH, MpoXosiiel uepe3 TOUKH
Mi(1; -1; 1), M2(-2;1;3) u Ms(4; -5; -2).
5.  CocraBbTe KaHOHMYECKOE YypaBHEHHE MPIMOH, Mpoxoismiei uepe3 Touky Mi(2; 1; —2) napamrensHo  IpsMOUM
3X—2y+4z-1=0
X+3y+2z+5=0"

3. Haiinure Touky nepecedeHust npsMoi

19
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KonTtpoabsHnas padora no teme «Ilpexean»

1) Ve Fd-1

x—=—3Vx+7-2
2
. x°—4x—21
2) lim——
r—72x°—23x+63
sin(x® +1)

r——1 X% +5x+4
2

4) tim (2= )E

r—4 \3x—10

3)

4
5) l.i_rf}](l + 2 sin(x3))"

. 4x 2x

6) lim——-In—
yx—=2x°—4 x+2

e3x—ﬁ_1

7) lim

y—=2y7Tx—13-1

. In(3x—14)
lim —————
g) lim 2

KosutokBuym
e Jluneiinas anreOpa, aHaIUTUYECKAs T€OMETPHs, BBEJCHUE B MATEeMaTUYECKUI aHAIN3

Bonpocsl Ha KOJJIOKBUYM ()OPMHUPYIOTCS U3 CIMCKA BOMPOCOB HA IK3aMeH

TeMbl 1JI CAMOCTOSITENbLHOM paﬁon
L4 I/I3y‘I€HI/I€ JICKIMOHHOI'O MaTc€puraia:

1) Jle#icTBUS HAJ MaTPUIIAMH.

2) Beruncienue onpeaenuTenei nopsaka N. Panr Marpuis.

3) CucrteMsbl THHEIHBIX YPaBHEHUIA.

4) JIuHEeHHO 3aBUCHMBIC U JIMHEIHO HE3aBHCUMbBIE CHCTEMbI BEKTOPOB, 0a3UC M KOOPIHHATHI
5) CkansipHOe, BEKTOPHOE M CMEIIAHHOE ITPOU3BEACHHS BEKTOPOB.

6) Ilpsimast TUHUS HA MJIOCKOCTH U B MTPOCTPaHCTBE. [110CKOCTh

7) DnemeHTapHbIe GYHKIIMU, UX CBOWCTBA U TPadUKH.

8) UmcIioBEIe MOCIIEIOBATEILHOCTH U UX TIPEJIEI.

9) Ilpenen pyHKIMH.

10) HenpepbIBHOCTh (DYHKIIMH ¥ TOYKH pa3pbiBa PYHKIMU. 3aMedaTelIbHbIe MPEICIbl.

11) beckoHeuHo Mainbie U OeckoHeyHO Oomnbinue pyHkIun. CpaBHEHNE OECKOHEYHO MaJbIX.
12) TlpousBonHast u muddepeniman GyHKIUU MEPBOTrO U BBHICIIUX MOPSIKOB.

e (CaMOCTOSTEIRHOS HU3YUYCHUC TEM!

1) KpuBbie 1 TOBEPXHOCTHU 2-TO TOPSIKA.
2) TlonHoe uccnenoBanue PyHKIMNA U MOCTPOCHUE TPaGUKOB.

20
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JK3aMeHAUMOHHbIE BONPOCHI

1.

no

N Ok w

10.
11.
12.
13.

14.

15

16.
17.
18.
19.
20.
21.
22,
23.
24,

25.
26.

27.

28.

MHokecTBa 1eHCTBUTENbHBIX yucell. Onepanuu HaJl MHOKeCTBaMU. MHOkecTBa JEHCTBUTENbHBIX
YHCEIL.

Omnpenenenne KOMIUIEKCHbIX yuces. Kak BBOIUTCS omeparus CIOXKEHHUs U YMHOXEHHS] KOMILIEKC-
HBIX yucen?

N300paxeHre KOMIJIEKCHBIX YHCeN Ha MII0CKOCTH. COnpsyKeHHbIE KOMIUIEKCHBIE YUCIA.

[aiite onpeneneHue MOIyJIsl U apryMEHTa KOMIUIEKCHOTO YHCIIA.

Tpuronomerpuyeckasi popMa 3arucu KOMILUIEKCHOTO YHCIIa.

['maBHOE 3HaUEHHE apryMEHTa KOMIUIEKCHOTO YHCIIA.

Kak Boipaskaercst arg(z) u uepe3 pynkiuu arctg(x)?

Chopmynupyiite Teopemy 00 YMHOKEHHH U JEIEHUH KOMIUIEKCHBIX YHCEIl, 3alIUCAHHBIX B TPUTO-
HOMETpHYECKOH (opme.

3anuiute GopmMyiy Ui OThICKaHUS Vz .

Jaiite onpenenenue Jorapupma KOMIUIEKCHOTO YHCTIA.

3anuiuTe Bce 3HaUeHUs JiorapudMa KOMIUIEKCHOTO 4rciia. [ 1aBHble 3HaueHUs Jlorapudma.

Kak BBosiTCs oneparuu Sinz, €osz, tgz, ctgz, shz, chz s koMIIeKCHBIX dncen Z?

[Tonstue pynkuuu (06macTs onpeaeneHus, 00J1acTh 3HAYCHUS, CIOCOOBI 3aJaHuUs (PYHKIIHH,
HEKOTOpBIC 00IIHEe CBONCTBA ()YHKITUH ).

Jaiite ompenenenue mocinenoBatenbHocTH U e€ mpeznena. ChopmynupyiiTe Teopembl O Mpeenax
MOCJIEIOBATEIBHOCTEH, CBSI3aHHBIX C apH(PMETHISCKUMU ICHCTBHSIMHU.

. JlaiiTe ompeseneHne TOCIEAOBATENbHOCTH M €€ Tmpenena.l'eomerpuueckuii cMbIc mpenesa
nocienoBarenbHOCTH. ChopMynupyiTe TEOpeMbl O HEOOXOAMMBIX YCIOBHUSAX CYIIECTBOBAHUS
npejiena nocyie0BaTeIbHOCTH.

JlokaxxuTe TeOpeMy O Mpeaesie CyMMBI CXOJSIIMXCS MTOCTIEI0BAaTEIbHOCTEMH.

JHokaxure Teopemy o [Ipenene npoun3BeneHus CXOAAIUXCS MOCIEI0BATETFHOCTEH.

JlaiiTe onpeseneHue mocaea0BaTeIbHOCTH U e€ Tipeena. beckoHeuHo Maible 1 O€CKOHEYHO OO0JIbINNe
MOCJIeI0BATENbHOCTH U UX CBOMCTBA.

Jaiite onpezenenne npezaena GyHKINH «HA SI3bIKE O—& paccykaeHui» . [losicHuTe reoMeTpudecKuii
cMbicl omnpenenenus. ChopMmynupyiTe TeopeMy O €TMHCTBEHHOCTH Mpejiena.

[lepBslii 3aMeyaTenbHbIN peaen (¢ J0Ka3aTeIbCTBOM).

Bropoii 3amedartenbHblii Ipeen (OCHOBHBIE UIEH J0Ka3aTeNlbCTBA).

CrnencTBust BTOPOTO 3aMeyaTeNIbHOTO Mpefena (C J0Ka3aTeIbCTBOM).

HenpepeiBHOCTS (yHKIIMK (HaTh JBa OMpENETCHHs] HEMPEPHIBHOCTH (PYHKIHU, CHOPMYIUPOBATH
HEKOTOpBIE TEOPEMBI O HEMIPEPHIBHOCTU (DYHKIUN).

[TonsiTne ogHOCTOpOHHUX NpeaenoB. ChopmynupylTe TeOpeMy O CYIIECTBOBAHUU Mpeaeia QyHKINH
B TOYKE.

Pa3peiBbl hyHKIUI 1 UX KIaccuUKaIus.

beckoneuno manpie 1 6eckoneyHo Oonbmre ¢pyHaknun. CBOMCTBAa OECKOHEYHO MaJbIX M O€CKOHEYHO
00abImNX (YHKITHI.

CpaBHeHHE OECKOHEYHO MallblX M OeckoHeyHO Oonbmmx ¢yHkuuid. [loHATHE TNIaBHOW YacTH
OecKkoHEeYyHO Majiol (yHKIUH.

3anumure TaObIUIly SKBHUBAJECHTHBIX OECKOHEYHO MajbIX (DYHKIMHA M JOKaxuTe cBoiictBo: “Ecnu

& (x)~B(x),aB(x)~y(x),mo ..”

21
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IIpumepsnl 3K3aMeHANMOHHBIX OHJIETOB

BHWJIET 1

1. CpoiicTBa OMpEaCTUTEIIS.
2. OmnpenenieHre BEKTOPHOTO MTPOU3BEICHUS, CBOWCTBA BEKTOPHOTO MPOU3BEACHUSI.

3. [lepBrrit 3aMevaTeNbHBIN TIpeen (C J0Ka3aTEIHCTBOM).

. 1-cos6x”
4. Beruucaute lim —————
x—0 Ssin®*x

Cemectp 2

KonTposbHbIe padoThl

1. KoutposbHas paboTa o teme «I[Ipon3BoHbIE
2. KonrponbHas pabota o teme «HeomnpeaeneHHbII HHTETpa
3. Kontponbnas pabota no teme «/{uddepenmanbupie ypaBHEHHS

KonTpoabHnas padora no teme «IIpousBognpie)

1. Mana dysxmus U =4 X2 + y2 +2? . Haittn:

a) koopzmuatel Bekropa gradu B rouke My(L,—2,2);

ou
0) — BTouke M 0 B HaIpaBJIEHHH BEKTOpa d = (8, — 4,1) .

2. lokasats, uto pyHKims Z=X—7Y+ Xy2 - 2x2y YZIOBJIETBOPSIET YPaBHECHUIO

2 2 2
y-2+2(x+ y)-£+2(2x+y)-2=0.
ox? ox oy oy?
esin X
3. lana Bektop - GpyHkuus oxuoi nepemennoii f(x)=| tgx |.Haiitu f'(X) u f"(X).
2sin 2x

[y2 2
4. Nana pynxius T (X, y) = S yXT+y Haiitu muddepeniman dpyuxuun df.
2-In(4x+3y)

S Haito V' 1 v X=t+sint,
. fanuT"u u , €CJIIN
Y 1Y x y = 2+ Cost.

6. ynximsa Z = Z(X, Y) 3amanHa HEABHO ypaBHEHHEM x2yz -3y 22 +27-4x=0.

oz oz
B :a) —(1,0,2); 6) —(1,0,2).
BIYKCIIUTD: ) x ( ); 6) o ( )

KonTtpouabsHnas pa6ora no teme «HeonpeneneHHbIi HHTErpam»

1. [cosx: (sin5 x+1)dx
2. Ix-lnxdx
3 e
4. dx
I X —Xx?

J’ dx
€0S2X — 25inX - cOSX + 3sin 2x
22
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KonTpoasHas padora no teme «/Inddepennuanbubie ypaBHeHU s

1. Haitgure oOmuit maTerpan nuddepeHmaib-HOro ypaBHeHUS
" (e*-1)
3e’sinydx = —“dy
cosy

2. Haiigure pemenue 3anaun Komm

y —4xy =—4x3, y(0)=-1/2
3. Pemmute 3amauy Komu

yr =8y3 y(0)=1 y(0) =2
4. Haiigure obmeepemenue audQhepeHHanbHOr0 ypaBHeHns Y + 3y + 2y = X2+ 2X+3

d—x— —2X + 2y,

5.Haiiymre o6mee pemenne cucreMs! auddepeHmanbabix ypasrenuii 4 At

y _ t
a_2x+ y +16te

KostokBuym

e HuterpanbHoe ucuucienue, udpepeHnranbHble YpaBHECHHUS
Bonpocel Ha KOLLIOKBUYM (POPMHUPYIOTCH M3 CIIUCKA BOIIPOCOB HA 3K3aMeH
Tempbl 1a00paTopHbIX padoT
HccnenoBanue Touek pa3pbiBa QYHKIUN U TOCTpOEHUE TpaGuKOB
Brruucnenue mioniaaei miockux Guryp

Belunciienue 1IMHbI KpUBOU
UucnenHoe pemienne aud@epeHnanbHbIX ypaBHEHUN

el NS

Tembl 17191 camMocTOsITeIbHON PaGoOTHI
e ll3ydyeHne JEKIMOHHOIO MaTepuana:

[ToHsITHE YaCTHOM NTPOU3BOJIHOM.

JuddepeHnnansl MepBoro U BbICIIUX MOPSIIKOB.

[TonmHoe uccaenoBanre GyHKIUU U TOCTPOEHHE TpadukKa.

Heonpenenennsiit unterpan. [Ipocreiimme npuémMsl HHTETPUPOBAHMUSL.

Onpenenéunsblii uaTerpan. @opmyna Hetotona-Jleitbnuna.

KpuBonmHeliHbIE HHTErpaIbl IEPBOIO U BTOPOTO POAA.

JuddepenunanbHble ypaBHEHHUS IEPBOTO MOPAIKA. Y PABHEHUS C Pa3AeIsIOIIUMUCS TepeMEHHBIMH,
JTUHEIHbIE, OJJHOPOJIHBIE U B MOJHBIX TuddepeHuanax.

8. Teopus nMMHEHHBIX JU(PepeHIINATBHBIX YPaBHEHUN TIOpsiika N.

NogakrowhE

e (CaMOCTOSTEIBHOE N3YUYCHHUC TCM:

1. IlpunoxxeHust UHTETPAJIOB:
- BBIUMCIICHUE TIOMIAN (PUTYPBHI.
- BBIYUCJIEHUE JUIMHBI KPUBOM.
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3K3aMeHaIII/IOHHLIe BOIIPOCHI

N

©N OO AW

10.

11.

12.
13.

14.
15.

16.

17.
18.
19.
20.
21.

22,

23.

24,
25.
26.
27,
28.
29.

30.

31.
32.
33.

Omnpenenenne npousBoaHoi ¢pyukuuu y=f(x). Jlokakute mo ompeaenenuio (sinx)’ = cosx.
BanummTe  onpeneneHne  npousBogHoi  pynkmum  Y=f(X). JlokaxkuTe TO oOmpeieIeHHI0
(log.x) =

xina’

Onpenenenne nponssoaHoit Gynkrmu y=f(x). Jokaxure o onpenenennio (a*) = a*Ina.

3anuimTe onpeseneHue npousBoaHoi Gpynkiuu y=Ff(X). Jlokaxure no onpenenenuto (x™) = nx™1,

[IpousBoxHas oT o6paTHOil dyHKImH. BeBeaure hopmyny (arcsinx).
IIpousBoaHas oT o6paTHoii hyHKimH. BeiBeaure hopmyny (arctgx)’.

['eomeTpryecKuii CMBICIT MPOU3BOIHOMN U TUd G epeHIHraa.
IlpousBoxHas —CTeNeHHO-OKasaTenbhol  (yHkumn ¥ = u(x)’™. Merox  norapudmmueckoro

nuddepeHIpoBaHus.

Huddepennman 4yucioBol (QyHKIHH YUCIOBOTO aprymeHrta (ompezaeneHue auddepeHnupyeMoi
dbyHkum, onpenenenue nuddepenuana, 18a cBoiictBa Auddepennnana, cBsa3b AuddepeHnnana c
IIPOU3BOTHOMN).

[Tonstue quddepeHnmana BpICIIETo Mopsiaka QyHKIMHA OJHOM epeMeHHol (onpeaeneHue, Gopmyna
1utst Beraucienust). opmynsl auddepennnano BeICHIETo TOPsAKa OT CYMMBI M IIPOU3BEICHHUS.
[TpaBuno Jlomurans ( hopMylIupoBKa TEOpPEM, PACKPHITHE Pa3IUYHBIX TUIIOB HEOMPEIEIICHHOCTEH,
JOCTOWHCTBA U HETOCTATKH TPABUIIA).

[Tapamerpuuecku 3a1anHble GyHKUINU U UX AU HEpeHIHPOBaHUE.

HesBHO 3amannbie GyHKIMK U UX U depeHpoBanne (onpeaeaeHne, BHIBECTH HOopMyITy A
ClIydasi IByX MEPEMEHHBIX, TPUBECTU (DOPMYIIBI B Cllydae TPEX MEPEMEHHBIX).

®opmyna Teiinopa. [Tonyunre hopmyny Maknopena s GpyHkuuit e, sinx, cos x.

AcuMnToThl rpaduka GYHKIIUU U UX OThICKaHHE (OMpeeNieHue, BUIbI ACUMIITOT, BBIBOJ (GOpMYI
JUIsl HAXOXKJICHUST mapameTpoB K, b ).

YacTHble MPOU3BOJHBIE (ONpeAeieHHe B cilydae JBYX INEpPEMEHHBIX, B ciiydyae N MEpeMEHHbIX,
MPABUJIO OTHICKAHUS).

[Tpon3BoiHBIE BBICHIMX MOPAIKOB (QYHKIIUM MHOTUX NEPEMEHHBIX.

[Tonstue nuddepennnana GyHKIMU MHOTUX IEPEMEHHBIX.

Juddepennunansl BBICIINX MOPAIKOB (PYHKIIMM MHOTHX IEPEMEHHBIX.

[Tpon3BoiHAs 11O HAMIPABICHHUIO U TPAJAUEHT (OTIPENIeIeHNUs, BBIYUCIICHIE, CBOWCTBA).

[TepBooOpaznas ¢yHkunu. dusznyeckuit U TEOMETPUYECKUH CMBICI 3aJaud  OTBICKAHUS
nepBoodOpa3Hoil. Heonpenenennsiit naterpan. CBoiicTBa HEONPEAEIEHHOTO HHTErpaa.
WuterpupoBanue mo yactsaMm. Jlokaxure (GopMmysly HHTETPHUpPOBAHMSA MO 4YacTsIM. [IpakTuueckuit

CMBICJI METOJA. HpHBeI[I/ITe MMPUMEPHI KJIaCCOB MHTCTPAJIOB, K KOTOPBIM IPUMEHUM MECTO/I.
A Mx+N

. . A
WHTerpupoBaHue MpOCTEHIINX ApOOeii: Py ou ey (p? — 4q < 0).
JlaTb onpenieNeHne NHTErpaJIbHON CyMMBI U ONIPEEIIEHHOI0 MHTErpasa.
CBolicTBa ONPEEIEHHOTO HHTETPpala, BBIPa)KEHHbBIE PABEHCTBAMM.
CBolicTBa ONpEAEICHHOIO NHTErPala, BEIPAKECHHBIE HEPABEHCTBAMU
3aMeHa MepeMEeHHbIX B OIIPEICTICHHOM HHTETrpale.

HoxkazarenbctBo popmynsl HetoTona-JleitbHuna.

®dopmysa HHTETPUPOBAHMS 110 YACTAM JJIs ONPEeIEHHOr0 UHTEerpaa.

0
dx
HeCO6CTBCHHBIe I/IHTCFpaJ'IBI HCpBOFO poz[a. HpI/I3HaKI/I CpaBHeHI/IH. I/ICCJ'IGILOBaHI/Ie I/IHTCI‘paHa .[_0’ .
X

a
VYcnoBHas u abCoNIOTHASI CXOIUMOCTb.
Beruncnenue mionanei B 1€KapTOBbIX U MOJSPHBIX KOOPIAUHATAX.
Beruucnenue niumHbI KpUBOM B JE€KAPTOBBIX M MOJIIPHBIX KOOPAMHATAX.
Huddepennunanbable ypaBHEHUS IEPBOTO MOPAIKa, MX (OPMBI 3aMCH U T€OMETpHUYECKasi HHTEpIIpe-
Tausl.
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34.

35.
36.
37.
38.
39.

40.
41.

42.

43.

44,
45.

46.

47.

48.
49.

50.
51.

52.
53.

TocranoBka 3axaun Komm st ypasuenus Y = f (X, Y) . ®opMynupoBKa TeOPEMBbI CYIECTBOBAHKS 1

€AMHCTBEHHOCTH pelieHus 3anaun Kommn.

[TonsaTue 06111eT0, YACTHOTO U 0COOOT0 PELICHUSI.

VYpaBHEHUs ¢ pa3IENAOMKUMUCS IEPEMEHHBIMU, OJJHOPO/IHBIE YPABHEHHUS.

YpaBHeHU B MOJIHBIX U depeHranax.

JIunelinple ypaBHEHUs [IEPBOIO MOPSAKA, ypaBHEHUS bepHyuiu.

ITocranoBka 3amaun Komm 11 ypaBHeHHs N-TO nopsAaka. GopMyIupoBKa TEOPEMBI CYIIECTBOBAHUS
U eMHCTBeHHOCTH. [ToHsITHE 001IIETO pereHus.

YpaBHEHHUs BBICIIUX IIOPSAIKOB, JOIYCKAIOIUE TOHMKEHUE MOPSIKA.

OO6mwmit BUJ HEOAHOPOJHBIX JIMHEHHBIX W OJHOPOJHBIX ypaBHEHHH N-To mopsiaka. CBOWCTBa perile-
HHI OTHOPOJHOTO JIMHEWHOTO YPABHEHUS.

[Tonstue dyHIaMeHTAbHON CUCTEMbl pEIIeHUN OAHOPOJHOrO ypaBHEHHsS. Teopema O CTPyKType
00IIIEro perIeHus: OJHOPOAHOTO JIMHEHHOTO YpaBHEHHS.

OTpickanue GpyHIaMEHTAIBbHON CHUCTEMbI PEIIeHUH U OOIIEro perieHusi OJHOPOJHOTO YPaBHEHUS C
MOCTOSTHHBIMU K03(punimenramu.

Teopema o cTpykType 00IIero pemieHus HEOJHOPOAHOTO JIMHEHHOTO YpaBHEHHsI N-TO MOPSAKA.
Meroa Bapuanuy NMpOU3BOJIBHBIX ITOCTOSIHHBIX JJII HEOJAHOPOIHOIO JIMHENHOTO YpaBHEHHs N-roO IO-
psaaka.

[Toa®op yacTHBIX pelieHru HEOTHOPOIHOTO JTUHEHHOTO YPaBHEHHUS C MPABON YaCThIO CIEHHUATBLHOTO
BHJIA.

MarpuuHnasi ¢popma 3ammcu CHCTEM JIMHEHHBIX IudQepeHnnanbabx ypaBHeHud. [loHsTre pemeHus
cuctembl. CTpyKTypa o0LIero perieHust CUCTEMbI OTHOPOAHBIX YPaBHEHUI.

MeTobl HHTETPUPOBAHNUS CHCTEM JTMHEWHBIX MU (epeHINaTFHBIX YPaBHEHHHA N-TO MOPSAKA.

MeTto Bapualuy MPOU3BOJIBHBIX MOCTOSHHBIX JJISl CUCTEM JIMHEHHBIX nuddepeHuanbHbIX ypaBHe-
HHI N-TO NOpsIIKA.

Bbluucnenue 1BOMHOro0 MHTErpaia B JIEKapTOBBIX KOOpAMHAaTaX. ['€eOMEeTpuYecKuil CMbIC IBOMHOIO
HHTErpaa.

3aMeHa [IEPEMEHHBIX B IBOMHOM MHTErpaiie. J|BOMHOM NHTErpall B MOJIIPHBIX KOOPAWHATAX.
Brrunciienne KpuBOJIMHEHHBIX HHTEPAJIIOB IIEPBOTO pOAA.

Beruncnenne KpuBOIMHENHBIX UHTETPAJIOB BTOPOIO POJA.

IIpumepsl 3K3aMeHALMOHHBIX OHJICTOB

o X
1. HaiiauTte YacTHBIC IPOU3BOIHBIE TIEPBOTO U BTOPOTO MOPSAKOB Zz(x, V) = — +
v

BUWJIET 1

v

x

2. Onpenenenue HecoOCcTBeHHOTO UHTErpaia I poxa. ['eomerpudeckuii cMbici. JlOCTaTOUHbIC IPU3HAKH

CXOAMMOCTH (0€3 I0Ka3aTeNIbCTBA). AOCOIIOTHAS CXOAUMOCTb.

Juddepenumanbaple ypaBHEHUS C Pa3IeNISIOLIMMUCS I€PEMEHHBIMH.

4. Haiigute npou3BoaHyio y = In (tg ;—C) — ctgvx

Cemectp 3

1.
2.

Kontponbnas padota mo teme «HucnoBbie U (HyHKITMOHAIBHBIE PSIABDY
KonTponbhas pabota mo Teme «DyHKIINN KOMIUIEKCHOTO IEPEMEHHOT0)
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KonTpoabHas padora no teme «HucaoBble 1 PyHKIMOHAIbHbIE PAABD

1. Hccnenyiite unucioBble psabl HA CXOAUMOCTh
& 1 n X 3" 3n+2
a) 2 —, 0) ,B) 2 ——~——, ) ( j
r1Z::1n+3 ngln3+4 na(n+2)-4" % 4n-1
2. Haiigure 061acTh CXOAUMOCTH psija a) Z(In x)', 6) an”
n=1
3. Paznoxute pynkuu B pan Telnopa B OKpECTHOCTH TOUKH Xy =0
. 1+Xx

a) f(x)=1—-e¥*, 6) f(x)=sin2x,B) f(X)=——, 1) f(x)=In [—2.

) (0 ) H0=sin?x. ) ()=, 1) 1(x)=tn [-X

KonTpoabHas padora no reMe «@PyHKIMHA KOMILIEKCHOTO NEPeMEeHHOTI0»

1. Haiizure Bee 3HAYCHMS KOPHS N —3+ 4i

2. TIpencrasbTe B anrebpanyeckoit dopme a) Ln(—1+iv/3); 6)(1+i )i

3. HauepTute 061acTh, 3a/1aHHYI0 HEPABEHCTBAMU ‘Z —]4 <1,

4. TlokaxxuTe, 4TO 3a7aHHast GYHKIMS U(X,y) SABISETCS rapMOHHYECKOH. BOCCTaHOBUTE MHHMYIO 4acTh

aHanutuueckor pyukuuu f(z), ecnmm u(x,y)=-2xy—2y u v(21)=1
5. Berunciante HHTErpal j (1+i+ 27 )dz, rne C — nunusd, coeauusromas Touku z21=0 u z2=1+imno
C
IpsAMON
N
6. Bpruncnure uHTErpan i‘; dz, ecnu C: a) |Z —2| 1;6) |Z —4| 3; B) |Z —2|
s -6z
KosnokBuym

e  OyYHKIMH KOMIUIEKCHOTO MEPEMEHHOI0, YUCIIOBbIE U (DYHKIIMOHAIBHBIE PSIIbI

Bonpocsl Ha KOJTOKBHYM (pOPMHUPYIOTCS U3 CIIECKA BOIIPOCOB HA IK3aMEH

Tembl 1a60paTOpHBIX padoT

el NS

IIpoBepka CXOAUMOCTH YHUCIIOBBIX PSAIOB

[IpuMeHeHne CTENEeHHBIX PSAI0B K BBIYMCIICHHUIO ONPEAEIEHHBIX HHTETPAIOB
[TpuMeHeHHe CTEeNEeHHBIX PSJIOB K pelieHHo TuddepeHIMaabHbIX YpaBHEHUN
[Toctpoenue rpaMKOB YaCTUYHBIX CyMM psiia Dypre

Tembl 1151 caMOCTOATEIbLHOM PadoThI

e ll3ydyeHne JEKIMOHHOIO MaTepuana:

1. ®ynkunoHanbHbie psaasl. OO6IACTh CXOAUMOCTH. PaBHOMEpPHAS CXOIUMOCTb.
2. Crenennsie psaasl. Psa Telinopa.

3. TlonsTHe QyHKIIMM KOMILIEKCHOTO TIEPEMEHHOTO.

4. TlponsBoaHast PyHKITUH KOMITJIEKCHOTO ITEPEMEHHOTO.
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5. IlonsTre aHanuTHuecKor pyHKUIMU. IHTErpan oT pyHKIIUN KOMIUIEKCHOTO MEPEMEHHOTO.
6. UnterpanpHas ¢popmyna Komm.
7. Ocobble TOUKH.

e (CaMOCTOSTEIBHOC N3YUCHHUC TCM!

1. IlpunosxeHue CTENEeHHbIX PSIIOB:

- IpUOJIMKEHHOE BBIUMCIICHUE 3HAYCHUN (DYHKIUN 1 HHTETPAJIOB.
- pemienue audQepeHnanbHbIX YpaBHEHUH.

JK3aMeHAUMOHHbIE BONPOCHI

wnN e

© N OA

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.

Uucnoble NOCIEI0BATENBHOCTH IEUCTBUTENBHBIX U KOMILJIEKCHBIX YHCEN. PAbl.

AOGcCouoTHAs M YCIIOBHASI CXOAUMOCTD YHCIIOBBIX PSIOB.

[Ipu3nak cpaBHEeHMs a0COTIOTHOM CXOIMMOCTH B KOHEUHOH (opMe, MpeAeNbHbIN PU3HAK CpaBHE-
HUS.

[Tpusnak Jlamambepa B mpenenbHoi hopme

[Tpusznak Komm B npenensHO# Gopme.

Nuterpanbusiii npusnak Kou.

[Ipuznax JleiObuuia nms 3Hakouepeayomumxcs psagos. OneHka octaTka psja.

OyHKIMOHATBHBIN pall. CXOIUMOCTh (DYHKIITMOHATIBHOTO psa.

PaBHOMepHAs cX0AMMOCTh (DYHKIIMOHATIBHOTO psifa. JlocTaTouHblii Mpu3HAK paBHOMEPHOH CXOIUMO-
CTH (PYHKIIMOHAJIBHOTO pAJia

[TonsaTue crenennoro psaa. O61acTh CXOMUMOCTH CTENEHHOTO psifa. Teopema Abens.

Teopema enquncTBeHHOCTH psana Teitnopa. [Ipuemsl paznoxenus pyHkuuii B psiasl Telinopa.

Psn Jlopana. O6macts cxogumocTr. CHopMyTUpoOBaTh TEOPEMY O pas3ioKeHUH GyHKIHH B psi JIo-
paHa.

Psan Jlopana B OKkpecTHOCTH O€CKOHEUHOCTH. XapaKTep TOUKU OECKOHEUHOCTH.

ITonsatue oco6oi TOUKH, U30JIMPOBAHHOM 0co0oi ToukH. Knaccugukaius ocoObIX TOUeK.

Psanpt @ypee. OcHOBHAs TpUroHOMETpHUecKas cuctema pyHkuuid. Tpuronomerpuueckuit pajg Oypobe.
Psaner @ypbe B koMIUIeKCHOU hopme.

[TonsiTre pyHKIMK KOMIUIEKCHOTO IepeMeHHoro. [Ipon3BoiHas QyHKIIMN KOMIUIEKCHOTO IIEpEMEH-
HOTO.

[Tonsitue ananutnueckoit pynkunu. ¥Ycnosus Komm-Pumana.

WuTerpan oT pyHKIMH KOMIUIEKCHOTO nepeMeHHoro. uTerpansable popmyiisl Kormm.

HpHMepbl IK3AaMCHAIIMOHHbIX OMJIETOB

BUJIET 1

1. Psnet Teitnopa. [IpuBeaute npumepsl pa3ioxeHus GyHkuuii B psa Teinopa.

2. Tlonsarue ocoOOW TOYKH, N30JIMPOBAHHON 0coOoi ToukH. Kiaccudukarus ocoObIX TOUEK.

. . - 1
3. HccnenyiiTe Ha CXOIUMOCTD CIEAYIOIIMM YUCIOBOM pAL: Z(—l)” In (1+ —zj . YKaxuTe, psg CXOAUTCA
n

n=1

YCJIOBHO, a0COIIOTHO, JTHOO pacXoAnuTCS.

4. Tlposepsbte, uto s pyukiuu f(z)=e

2
**! BpmomnHens! yenosus Komm-Pumana.
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4. MeToan4eckue MaTepuasbl

Jns obecrieueHust mporecca OOy4eHHsT M PELICHUs 3a1a4 OOy4YeHMs HCIIONIB3YIOTCS CIEHAYIOUIHe
MaTepHuabl:
— METOJUYECKHE MaTepHajbl, ONPECIISIONINe MPOLEAYphl OICHUBAHUS 3HAHH, YMEHUI, HaBBIKOB U
(unM) ombITa NEATENBHOCTH, XapaKTEPHU3YIOMIMX ATarbl (OPMUPOBAHUS KOMIIETCHIHWH, B COCTaBe
COTJIaCHO MyHKTY 12 pabouel mporpamMmsi.

4.1.0cHoBHas JuTEPATYpa

1. Marazunankos JI.W. Beicias matemartuka. JInneitHas anredpa v aHamuTHYECKast TeOMETpHs: yaeOHoe ocodue /
JLN. Mara3sunnaukos, A.JI. Marasuaaukosa. Tomck: TYCVYP, 2010. - 176 c. https://edu.tusur.ru/publications/2244

2. Marasunnukos JI.U., MarasunnaukoB A.JI. Jluddepennunansaoe ucuucinenue: Ydueonoe nocooue / JI.M. Marazun-
HUKOB, A.JI. Marasunnaukos. - Tomck: TYCVYP, 2007. - 191 c. https://edu.tusur.ru/publications/2246

3. EmpnioB A.A. UnterpansHoe ucuucnenue. Jnddepernnanpapie ypaBHeHUS: yuebHoe mocobue / A.A. Enpros,
T.A. EnbrioBa; ®@enepanbHoe areHTCTBO MO 00pa3oBaHuio, TOMCKHUI TOCYAapCTBEHHBI YHHBEPCUTET CHCTEM YIpaB-
JIeHHs ¥ paguodieKTpoHuku. - Tomck: TYCVYP, 2007. - 263 c. Ix3emmisipbl Beero: 100.

4. MarazunaaukoB JI.U. Beicmas marematrka |11, @yHknmnm komriekcHOTo iepemMeHHoro. Psael. HTErpaisHbIe mpe-
obpasosanus / JI.W. Marasuuuaukos. - Tomck: TYCVYP, 2012. - 206 ¢. https://edu.tusur.ru/publications/2258

4.2. lonoJIHUTEIbHAS JIUTEPATYpPa

1. MarazunnukoB JI.M. MaTtemaTika Juisi TyMaHUTAPHBIX, S9KOJOTMYECKUX U SKOHOMHKO-FOPUANYECKHX CHEIUAIBLHO-
creii: yuebnoe nocobue / JIL.U. Marazunnukos, FO.I1. IlleBeneB. ToMckuii ToCyqapcTBeHHBIH YHUBEPCUTET CUCTEM
yHOpaBIeHus U paguod1ekTpoHukh. - Tomck : TYCVYP, 2007 - Y. 1. - 259 c. Ixk3emmasipsl Beero: 99.

2. Marazunnukos JI.W. MaremaTrKka AJisi TyMaHUTapHBIX, SKOJOTHYECKIX M 9KOHOMUKO-IOPHIUYECKUX CIIeHaIbHO-
creii: yue6Hoe mocobue / JI.U. Marasunnukos, 1O. I1. llleBene. ToMckuii rocy1apCTBEHHBI YHUBEPCUTET CUCTEM
yHOpaBIeHus U paanod1ekTpoHuKH. - Tomck : TYCYP, 2007 - U. 2. - 244 c. Dx3emmiusipsl Beero: 101.

4.3. Y4eOHO-MeTOAMYecKOe Moco0ue U MPOrpaMMHoe odecreyeHne

1. MarazunnukoB JI.U. Beiciias matemaruka I. [IpakTukyMm no ntrHeHHOM anredpe v aHATUTUIECKONW T€OMETPHH:
YuebHoe nmocooue / JI.LW. Mara3unnukos, A.JI. MarasunaukoBa; MuHHCTepcTBO 00pazoBanus Poccutickoit denepa-
1mu, TOMCKUil rocy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUA U pagroaieKTpoHuku. - Tomck: TYCYP, 2007. -
- 162 c. Ix3emmusipsl Beero: 97.

2. Marazunnukos JI.W. TIpakTukym o nuddepeHnuaibHOMy HCUUCIIEHUIO: Y4eOHoe mocobue / JI.M. Mara3suHHUKOB,
A.JI. Mara3uanaukoB; MunmcrepcTBo odpazoBanus Poccuiickoit denepanun, ToMckuii rocyJapcTBEHHBIH YHUBEPCH-
TET CUCTEM YIPaBJICHUS U pagrodekTpoHuku. - Tomck: TYCVYP, 2007. - 212 c. Ix3emnisipbl Beero: 99.

3. bonotiok B. A. IIpakTuKyM 1 MHOUBHyalIbHbIE 33aHUs 110 HHTETPAIbHOMY HCUHCICHUIO (PYHKIIMU OJHOM mepe-
MEHHOH (THITOBBIE pacueThl): yueOHoe mocodue / bonotiok B. A., bonotiok JI. A., I'anmuy 0. T [u gp.]. —CII6.:
Jlans, 2012. — 336 c. http://e.lanbook.com/books/element.php?pll_id=3800

4. bonotiok B.A. [IpakTukyMm U HHAMBUAYaJIbHBIE 3a1aHHUS IO OOBIKHOBEHHBIM UGG epeHINaNbHBIM YPaBHEHUSIM
(TumoBbIe pacueThl): yueObHoe nmocodue / B.A. bonotiok, JI.A. Bonotiok, E.A. IlIex [u ap.]. —CII6.: Jlaub, 2014, —
220 c. http://e.lanbook.com/books/element.php?pll_id=51934

5. IlanTteneeB A.B. Teopus ¢pyHKIMI KOMIUIEKCHOTO IEPEMEHHOr0 U ONIEPAllMOHHOE UCUUCIICHHE B IPUMEPax U 3a1a-
yax: yueOHoe nocobue / A.B. [lantenees, A.C. Skumona. - CII6.: Jlans, 2015. - 447 c.
http://e.lanbook.com/books/element.php?pll_id=67463

4.4, /labopamopnbvie 3anamus RPoGoOAMCA N0 YUEOHBIM ROCOOUAM:

1. JlaGopaTopHBIii MPAKTUKYM 110 MaTeMaTHKe : PyKOBOJCTBO K BEIMIOJHEHUIO TAOOPATOPHBIX paboT / MarasmHHUKOB
A.JI. —2016. 14 c. https://edu.tusur.ru/publications/6076

2. JlabopaTopHble pa0boThI 10 MaTeMaTHke: MeToaudeckue ykaszanus /Marasunaukos A. JI., Epoxuna A.I1. — 2016.
25 c. https://edu.tusur.ru/publications/6081
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3adanus Ha KOHmMpPOJibHblE Daﬁ0mbl npUBEOCHDL 8 Kaxcoom _u3 C/1eOVIoOuUX Y4eOHbLX ROCOOUIL.

1.MarasunnukoB JI.U. Breiciias matematnka. JIuHeiiHas ainreOpa W aHaNIUTHYECKass reoMeTpus: yuyeOHoe mocobue /
JLN. Marasunnaukos, A.JI. Marasuaaukosa. Tomck: TYCVYP, 2010. - 176 c. https://edu.tusur.ru/publications/2244
2.MaraszunnnkoB JI.W., Marasuaaukos A.Jl. [Iuddepenimansaoe ucuncienne: Yueonoe nocobdue / JI.M. Marazun-
HuKOB, A.JI. Marasunaukos. — Tomck: TYCVYP, 2007. — 191 c. https://edu.tusur.ru/publications/2246

3. EnpnioB A.A. UHTerpanpHOe ucuncieHue. JJuddepennunansapie ypaBHeHUs: ydeOHoe mocobue / A.A. Enbpros,
T.A. EnprioBa; denepanpHOE areHTCTBO 1O 00pa30BaHUIO, TOMCKHI TOCYAapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPaB-
JIeHus ¥ panuodnekTpoHuku.- Tomck: TYCVYP, 2007. - 263 c. Ix3emmisapsi Beero: 100.

4. Mara3unnaukoB JI.W. Bricias matematuka |ll. @yHkunm koMIuiekcHOTo nepeMeHHoro. Psapl. HTerpanbHble mpe-
obpazosanms. — Tomck: TYCVYP, 2012. — 206 c. https://edu.tusur.ru/publications/2258

IIporpammHoe o0ecrieyeHune

Cucrema nucranionaoro oopazosanust MOODLE anst conpoBoKICHUSI CAMOCTOSATENLHON pabOThI
CTYZAEHTOB (METOJMYECKHE MaTePUabl: TEKCTOBBIC, ayIM0 U BUACO(ailibl, HHANBUAYAIbHBIC 3a1aHUS,
tecteinT.A.); Mathcad; Advanced Grapher

4.4. ba3bl JaHHBIX, HHGOPMALMOHHO CIIPABOYHbIE U IOMCKOBbIE CUCTEMbI
e CchUIKH ¢ caiiTa kadeapsl Ha MaTeMaTHYECKUE PECYPCHI B OH-JIAH TPEHAXKEPHI,
e Baser nannsix: http://lib.tusur.ru/category/bd/
e Hayuno-o6pasoBarenbhubiii mopran TYCVYPa: https://edu.tusur.ru/
e DiekTpoHHO-OMONMHoTeuHas cucreMa «Jlanby, moctym o [P-agpecam TYCYPa, anpec ans
pa6otsr: http://e.lanbook.com/
e [louckossie cucrembr Google, Yandex
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