"MHUHMCTEPCTBO OBPA3OBAHMS U HAYKHA POCCUMCKOMN ®EJEPALIMU
®enepanbHOE rocy1apcTBEHHOE OI0MKETHOE 00pa3oBaTeIbHOE YUPEXKACHUE
BBICIIIETO ITPO(ECCHOHAIBHOIO 00pa3oBaHus

«TOMCKU# FOCY JAPCTBEHHDI VHUBEPCUTET CUCTEM VITPABJIEHUS Y PAJTUODJIEKTPOHUKM»
(TYCYP)
TBEPXJIAIO

no quﬁﬂoﬁ pabore
AN IL. E. Tposin

éﬁ» g % 2016.

IIpopex

PABOYASI ITIPOT'PAMMA YYEBHOM TUCHUITIIVNHBI
MATEMATHKA
YpoBeHbL 0CHOBHO#1 06pa3oBaTeNbHO nMporpaMmel  G6akanaBpuaT
Hanpagnenne(s1) noarotoBku (cneuuanbHocts) 15.03.06 "MexaTpoHuka U poGOTOTEXHHKA"

IMpodunb(u) "KoMnbioTepHble TEXHONOTUH YIPABIEHUA B MEXATPOHUKE U pOOOTOTEXHUKE"

®opma o6y4yeHus: o4vHas
®dakyabter PUT (PakynbTeT MHHOBALMOHHBIX TEXHOJIOTHIA)
Kadeapa VYU (ynpaBneHue MHHOBaUMAMH )

Kype 1,2 Cemectp 1,2,3

YueGHblii nuian HaGopa 2013, 2014 roaa

Pacnpenenenue paGouero Bpemenu:

— ~ L) - Ug] g ~ ® )

s leg e le|ele|elelg| B

Ne Buas! yue6Ho# paboThl g g ] ] ] g g g 3 =

H H H H H H H S 2 =

S |S |8 |8 |8 |8 |S |S =
1. | Jlexuun 18 18 18 54 | yacos
2. | JlaGoparTophbie paboThbl 18 18 36 | yacoB
3. | MpakTnyeckne 3aHsATHS 18 18 18 54 | yacoB
4. | KypcoBoii npoext/paGora (KPC) (ayauropHas) 4acoB
5. | Becero ayauTopHbIX 3aHATHIA (Cymma 1-4) | 36 54 54 144 | yacoB
6. U3 Hux B uHTepakTUBHON dopme | 8 8 8 24 | yacoB
7. | CamocrositesibHasi pabora ctyaedros (CPC) | 36 54 54 144 | yacos
8. | Bcero (0e3 sk3ameHna) (Cymma s | 72 | 108 | 108 288 | yacoB
9. | CamocT. pa6oTa HAa NOAr0OTOBKY, CAAYY IK3aAMeEHA 36 36 36 108 | yaco
10{ O6wasn TpyA0eMKOCTh (Cymwa89) [ 108 | 144 | 144 396 | yacoB

(B 3ayeTHbIX eqWHHUAX) | 3 4 4 11 | 3ET

Jud. 3a4eT He NperyCMOTPEHO

Jx3ameH 1, 2, 3 cemectp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nportokot Ne 283  or« 5 » 5 2016 |

JIucT cornacoBaHuii

Pabouas nporpamma coctaBieHa ¢ yuetoM TpedoBanuii OenepansHoro ['ocynapcTBeHHOro o6pa3oBares-
Horo cragnapTa Beicuiero obpasoBanus (@I'OC BO) no Hanpasnernuro noarorosku 15.03.06 "Mexarponu-
Ka ¥ poboToTexHHKa" »,yTBep)kAEHHOrO 12.03.20151., Ne206.

paccMOTpeHa M yTBepXKJeHa Ha 3aceqanun kapenpsr 05 mas 2016 r., mporoxon Ne 283

Pazpaboruuk: npodeccop kadenpb MaTeMaTHKA ()f% y > > JL.W. Mara3uHHHUKOB

3aBenyromuil kadeapoid MaTeMaTUKH / A.JI. MarazuHHMKOBa
v T

Pa6oyas nmporpamma coryacoBasa ¢ GpaxyJbTeToM, IpodhIHpyIOmme U BBIIycKaroueH kadenrpamMmu
HaIpaBJIeHHs IOJTOTOBKHY (CIENHATBHOCTH).

Hexan OUT -7 /%t‘% I'.H. Hapumanosa
7 7

3aB. nmpodunupyromei

kadenpoit YU = /VQ’;// I'.H. Hapumanosa

3aB. BBIyCKaOMmeH

xadenpoit YU = /7% I'.H. Hapumanosa
v

DKCIepThl:

npodeccop Kahenpsl / _
(/ / A.A. Enbuos

marteMatuky TYCVYP

JIOUEHT Kadeapbl
YU TYCVYP i Y Feoowy I1.H. dpoGot
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1. ey 1 3aa4M AUCHUIINHBI: DOPMUPOBAHUE MATEMAaTUUECKON KYJIbTYpPbI CTYJEHTOB, H3y4€HHUE OC-
HOBHBIX MaTeMaTHYECKUX MOHATHUH, UX B3aUMOCBSI3U U PA3BUTHUS, OBJIA/ICHUE COBPEMEHHBIM aIlllapaToM Ma-
TEMaTUYEeCKOT0 aHajH3a Ul JaTbHEHIIero NCIOIb30BaHUS B APYTHX 00JIACTSIX MAaTEMaTHYECKOTO 3HAHUS U
JUCLUIUIMHAX €CTECTBEHHOHAYYHOT'O COZIEPKaHMSL.

2. Mecto aucuunjuubl B cTpykrype OOII: [Iucummumnaa «MaremaTrka» OTHOCUTCS K 0a30BOM 4a-
ctu nuciuiuiiH b1.B. ocHOBHOM 00pa3oBarenbHON mporpaMMebl. st u3ydeHus Kypca MaTeMaTHKU HEoO-
XOUMO 3HaHHME Kypca MaTeMaTUKH cpeiHel MmKoJbl. OCBOCHHE MAaTEeMaTHUKU HEOOXOAMMO JJIsl U3yYEHUS
CHETMANbHBIX TUCIUIUINH, U3YYalONUX KOHKPETHBIE 33Ja4d YIPABICHUS KaueCTBOM B WH(OPMAIIMOHHBIX
CUCTEMAX.

3. TpeboBanus K pe3yJibTaTaM OCBOEHHS JUCHUILIIHHbBI
BrimyckHUK H0KEeH 001a/1aTh CIeIYIOIIUMHA KOMITETECHITUSMHU:
OIIK-1 cnocoGHOCTBIO MPENCTABIATh aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHWUN HAYYHYIO Kap-
TUHY MHpa Ha OCHOBE 3HAHUSI OCHOBHBIX IMOJIOKEHU, 3aKOHOB U METO/IOB €CTECTBEHHBIX HAYK U MaTeMAaTH-
KH
OIIK-2 Bnamers pU3NKO-MATEMATHYECKUM aIlapaToM, HEOOXOIUMBIM I OMTMCAHUS MEXaTPOHHBIX
1 pOOOTOTEXHUYECKHUX CUCTEM

B pe3yJibTaTe 0cBOEHUS JUCHUILIMHBI 00yYAIOLIUIICA JOJI/KEH:

3namb: OCHOBHBIE IIOJIOKEHUS, 3aKOHBI M METOABl MaTEMAaTUKU U COOTBETCBYIOIIMN MAaTeMaTUYECKUH arl-
napar, MCHOJIb3YIOUIUECS IPU U3YyYEHUH NPO(EeCCUOHATIbHBIX AUCLUUIUIMH U B MH)KEHEPHOU MpPaKTHKE MPU
OIMCaHUU MEXATPOHHBIX U POOOTOTEXHUYECKUX CUCTEM.

Ymems: ncnonp30BaTh OCHOBHBIE IOJIOKEHUS, 3AKOHBI M METOJIBI MAaTEMAaTUKU U COOTBETCBYIOLIMN Mare-
MaTHYECKHUI ammapar JUisi OCBOCHHUS JIPYTUX AUCLUUIUIMH, MPEAYCMOTPEHHBIX YU€OHBIM IUIAHOM, PEILeHHS
poeCCHOHATBHBIX 33/1a4 ONMCAHHS MEXaTPOHHBIX U pOOOTOTEXHHUYECKUX CHCTEM.

Bnaoemd: 0CHOBHBIMU METOJaMH PELIECHUS MAaTEMATUYECKUX 3a7a4 U COOTBETCTBYIOIIIUM MaTeMAaTHUECKUM
anmapaToM.
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4. O6beM TUCHUIUTMHBI U BUBI Y4eOHON paboThI

O6ma${ TPYAOCMKOCTb AUCHUILIMHBI COCTABJIACT 11 3ayeTHBIX (SP10%0:05008

Bun yue6HOit paboThl Beero 4acos CemecTpsl
1 2 3
AyauTopHble 3aHATHS (BCEro) 144 36 54 54
B tom uncae: - - - -
Jlekuun 50 16 16 18
JlabopatopHsie pabotsl (JIP)
[paktryeckue 3anstus (113) 46 16 15 15
Cemunapsl (C)
Komnoxsuymsl! (K) 4 2 2
Kypcogoii npoexT/(pabota) (aynuTopHas HarpysKa)
Jlpyaue 8udwvl ayoumopHroii pabomvi
KonTtpossHbIe paboThl 8 2 3 3
CamocTosiTe1bHasi padoTa (Bcero) 144 36 54 54
B ToMm uncne: - - - -
Kypcogoit mpoekrt (pabota) (camocTosiTensHast pabora)
PacuerHo-Tpaduyeckue paboTHI
Pedepar
Hpyeue 6udvl camocmosmenvbroil padomvl
V3ydeHne TeOpETHYECKOT0 MaTepraa, MOAr0TOBKA K IpaKTHYe- 64 16 24 24
CKHM 3aHATHSIM
[MonroToBka Kk ceMHHapaM, KOJUTOKBIYMaM H J1a00OPaTOPHBIM 38 10 14 14
Pemenwue 3aga4. [1oaroToBKa K KOHTPOJIBHBIM U 1a00PATOPHEIM 42 10 16 16
pabotam
By npoMexxyTOYHOM aTTecTaluy — SK3aMeH 108 36 36 36
O01mas TpyI0eMKOCTh Jac 396 108 144 144
3auetrneie Enmanmer TpymoeMkocTH 11 3 4 4
5. Conepikanue QU CHUNTHHBI
5.1. Pa3gespl AMCHUMIVIMHBI M BU/IBI 3aHATHIA
o = S ol 8
No = g E E g % S % E g 2| ®opmupyemble
HaunmenoBanue pazjena IUCHUILIMHBI g2 9 X 8, & @ Ay & X| £8 KOMIIETEHIINH
n/n 2| 28 Fg| 2% 25| g+ (OK)
< Q
Z | SF &
1. | DnemMeHTH BEKTOPHOI anreOpsl M aHATUTHYECKOH 6 6 8 20 | OIIK-1,0IIK-2
T€OMETPHH.
2. | DneMeHTHI IMHEHHOM anreOpbl: MaTPUIIBL, ONpe/ie- 8 8 26 42 | OIIK-1,0I1K-2
JIMTEJIH, CHCTEMBI JIMHEHHBIX YpaBHCHUIL.
3. | DreMeHTH THHEHHOH anreOphl: TMHEHHBIE OMepaTo- 6 3 4 13 | OIIK-1,0I1K-2
PBI ¥ KBa/IpaTHYHbIE (POPMBL.
4, BBenenue B ananus. 6 5 16 27 OIIK-1,0I1K-2
5. | AnddepennunansHoe ucuncieHne GyHKINU OTHON 6 8 18 32 | OIIK-1,0IIK-2
MIepEMEHHOM.
6. | AnddepennmanbHoe ucuucieHre QYHKIMA MHOTHX 4 S 8 17 | OIIK-1,0IIK-2
MIepEMEHHOM.
7. | MHTerpanpHOE UCUHCIICHHE QYHKIIMU OHOM U ABYX 8 8 28 44 | OIIK-1,0IIK-2
IIepeMEHHBIX.
8. | OObIkHOBeHHbIE A PepeHInaTbHBIE YPaBHEHNSI. 8 10 32 50 | OIIK-1,0IIK-2
9. | Yucnossle, QyHKIMOHAIBHBIE M CTENICHHBIC PSIJIBL. 10 10 24 44 | OIIK-1,0I1K-2
10. | KoMmmekcHble yucia U AelCTBUS HaJ HUMH. DJle- 6 5 10 21 OIIK-1,0I1K-2
MEHTBI TEOpHH (YHKIMH KOMIUIEKCHOW IIepeMEHHOM.
4
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5.2. Conep:xanue pa3eoB IMCUUILIAHBI (110 JIEKIUSIM)

No HaunmenoBanue Tpynoem- Popmmpyembie
ConeprkaHue pa3zienos KOMITETCHIINN
n/m paszenos KOCTb (Jac.) (OK)
Cemectp 1
1. | DneMeHTHI Bek- CkanspHoe, BEKTOPHOE U CMELIAHHOE NMPOM3BEAEHUS BEK- 4 OIIK-1,0I1K-2
TOpHO# anreOpsl | TOPOB. YpaBHEHUS JIMHUU HA IIOCKOCTH. [IpsiMast muHus Ha
U aHaIUTU4ecKol | mnockocTu. IImockocTs u npsimast B mpocTpaHcTBe. Kpusbie
TEOMETPHH. BTOPOTO MOPSIIKA.
2. Martpuuns! u Matpunsl u aevicTBus Hax HuUMH. ONpenenuTensh HopsIKa 3 OIIK-1,0I1K-2
OTIPEICTTUTEIH. N. MuHOp M anreOpamdyecKoe NOMOJHEHHE. BrraucieHue
Cuctemsl muHel- | ompenenuteneil. OOparHas MaTpuna. Pemenne MaTpUIHBIX
HBIX ypaBHEHUH ypaBHeHuid. Panr marpunel. Kimaccudukanus cuctem -
HEHHBIX aJre0panvyecKuX YpaBHEHUH U MX PEIICHUS.
3. JIuHeliHbIe BEK- JInHEeNHHO 3aBHCHUMBIE W JIMHEHMHO HE3aBHCHMBIE CHCTEMBI 4 OIIK-1,0I1K-2
TOPHBIE IIPO- BeKTOpoB. JIuHelHble npocTpaHcTBa. ApudMeTHyeckue
ctpaHcTsa. JIu- BEKTOpHBIC NMPOCTPAHCTBA. ba3zuc M KOOpAMHATHI BEKTOpA.
HEWHbIN omnepa- dopMyiel IEpexo/ia OT OJHOTO Oasuca K apyromy. JIunei-
TOp M €ro MaTpu- | HbIi onepaTop u ero Marpuia. CoOCTBEHHbIE YUCIa U COO-
na CTBEHHBIE BEKTOPHI IMHEHHOT0 onepaTopa.
4, BBenenue B ana- Ipenen nocnenosatensHocTH. [Ipeaen Gyukiwu. TeopeMsr 3 OIIK-1,0I1K-2
3 o npenenax. HenpepsiBHOCTH (yHKIMH. Toukn paspsia
(yaxann. CBOWCTBa HeNMPepHIBHBIX QyHKIWA. [1epBoIii 1
BTOPOH 3aMedaTesIbHbIe MPEAEeNbl U UX ClIeACTBHA. becko-
HEYHO MaJble B OeckoHeuHo Oonbine. CpaBHEHHE OecKo-
HEYHO MasbIX (pyHKOuMH, Hopsaok MaocTy. ' maBHas 9acTh
OecKOHEYHO Masloi ()YHKIIHH.
5. | duddepenun- [Monstue nponsBogHo# QyHKIMH. [ 'eoMeTprudeckuii 1 Me- 4 OIIK-1,0IIK-2
aJIbHOE MCUUCIIE- | XaHUYECKUH CMBICI IPOU3BOAHON. [Ipou3BoIHAS CIIOKHOU
HHUE QYHKIHH u oOpatHoit ¢pyHkiwii. [IpaBuia BIYHCIICHNS TIPOU3BO/I-
onHOI nepemeH- | HbIX. Tabauua npousBoaHbIX. Juddepenuupyemas GpyHk-
HOM uus ¥ ee quddepenunan. MuBapuanTHocts Gopmbl 1ud-
(hepeHIana neporo nopsaaka. [Ipon3BoaHbIe BEICIINX
nopsiikoB. OCHOBHBIE TeOPEMBI TU( G epeHIINATBHOTO UC-
yucnenus. [Ipasuio Jlonurans. MOHOTOHHOCTE M TOUKH
IKcTpeMyMa (GyHKIUHU. BrIykiocTs rpaduka GyHKINH.
Touku meperuba. Acumnrotsl. [lomHOE HccneqoBanne
(hYHKIMY ¥ TOCTpOSHHE TpaduKa.
Cemectp 2
6. | duddepenu- IousiTHe yacTHOW pou3BoAHOM. [ToHsTHe nUddepeHIa- 4 OIIK-1,0IIK-2
apHOe ucuucie- | sa yHkuuu. [IponsBonHbie u nuddepeHImanbl BEICHINX
HUE QYHKIHH HOPSKOB. DKCTpeMYM (PYHKIIMH HECKOJIbKUX TIEPEMEHHBIX.
MHOTHX Tepe- Heob6xoaumble 1 1ocTaToYHbIE YCIOBHS SKCTPEMyMa.
MEHHBIX YcnoBHBIHN 9kcTpeMyM. Hanmensbiee n HanbosbIIee 3Ha-
YyeHus! QyHKIUH B 00J1aCTH.
7. | UHTerpansHoOe Heonpenenennstit unrerpain. [IpaBuna HHTErpUpOBaHUSL. 7 OIIK-1,0I1K-2
HCUUCIICHUE Ta6smua naTerpanos. Iloasenenue nox 3Hax nuddepen-
¢yHKIMy ogHOW | 1mana. MHTerpupoBanue o yactsM. MHTerpuposaHue
U JIBYX IlepeMeH- | mpocTedmmx apodeid. ViHTerpupoBanne pannoHaaIbHbIX
HBIX Jpobeii. THTerpupoBaHye UPPALIMOHANBHBIX U TPUTOHO-
MeTpudeckux ¢pyHkumid. OnpenenéHusiil mHTErpas. Hecob-
CTBEHHBIE HHTETrpaNIbl ¢ OeCKOHEYHBIMU npenenamu. He-
COOCTBEHHBIE MHTETPaJIbl OT HEOTPAaHUYEHHBIX (PYHKIHUI.
[Ipu3HAKHE CXOANMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
JIBOWHOM M KpUBOJIMHENWHBIN HHTETPAJIbI.
8. | OOBIKHOBEHHBIE Juddepernnansapie ypaBHEHHS IEPBOTO MOPsAKA. Y paB- 7 OIIK-1,0I1K-2
mddepeHnnanb- | HeHUS ¢ pa3AessIoIIMMUCS epeMeHHbIMU. JInHelHbIe,
HBIE YpaBHEHUS OJTHOPOJTHBIE ypaBHEHHs. Y PaBHEHHUS B MOJTHBIX qudde-
peHnuanax. YpaBHEHHUs BBICIIHNX MTOPSIKOB, JIOITyCKAIOIINE
HOHIKeHUe mopsika. Teopus muHEHHBIX U depeHnnab-
HBIX ypaBHeHHH nopsinka N. CucteMbl TMHEHHBIX audde-

5
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PEHINANBHBIX YpaBHEHUH.

Cemectp 3
9. Yucnosele, Yucnossie psaapl. CXOIUMOCT B CyMMa psifia. AOCOTOTHAS 10 OIIK-1,0I1K-2
(G YHKIIMOHATB- U YCJIOBHAsI CXOAMMOCTh. Heo0XoaumMoe ycioBre X0 1uMo-
HbIC ¥ cTernieHHbIe | cTH. CBoiicTBa aOCOMIOTHO CXOMAIuUXcs psioB. [IpusHaku
PAABI a0COJIFOTHON CXOIUMOCTH. 3HAKOYEPETYIOLIUECS PSIBI,

npusHak JleiiOnnna. @ynknuonansHble psasl. O6macTh
cxonumoctu. PaBHoMmepHas cxoaumocTs. [Ipusnak Beiiep-
mrpacca. CBOHCTBa paBHOMEPHO cxomsmuxcs psagoB: Cre-
neHnble psanel. Teopema AGerns. Psn Teinopa. [prmoxe-
HHE CTEIICHHBIX PSAAOB K MPUOIIKEHHOMY BBIYHCICHHIO
3HaYCHUH (QYHKIINI 1 MHTETPaJIOB.

10. | KommekcHbie JleiicTBrS ¢ KOMIUIEKCHBIMH YUCIIaMH B anreOpandecKoi, 8 OIIK-1,0I1K-2
grcia. JJIeMEHTHl | TPUTOHOMETPUIECKOH 1 ToKazaTebpHoi popmax. Bossene-
Teopur QyHKUIMI | HUE KOMIUIEKCHOTO YHCIIa B CTETICHb U N3BJIEYCHUE KOPHS
KOMIUIEKCHOM U3 KOMIUIEKCHOTO 4nciia. YUCIoBbIe MOCIe0BaTeNbHOCTH
NepeMeHHOH Y YHCJIOBBIE PsIJIbl HA KOMIUIEKCHOM muockoctH. [ToHsTre
(yHKIIMH KOMIUIEKCHOTO NlepeMeHHOro. [IponsBoanas
(yHKIMH KOMIUIEKCHOTO TiepeMeHHoro. [IoHsTHe ananuTu-
yeckod GpyHkumu. OcobObie Touku. VHTErpan ot pyHKIuH
KOMIUIEKCHOTO nepeMeHHoro. MHTerpanbhbie popMystel
Komm.

5.3. Pa3nesbl AMCUMILNIMHBI M MEKIMCUMILIHHAPHBIE CBA3U ¢ 00ecneYnBAIIUMH (MPeAbITyIIUMHU) H
o0ecnieyuBaeMbIMH (NMOCJAEAYIOUUMH) JUCHUNIMHAMHA

Ne | HammenoBanune obecrieunBaeMbIX (ocienytommx) | Ne Ne pa3zenoB maHHOW AMCHUILIHMHEI U3 Tabn.5.1, M1 KoTO-

1/ JHUCIUIIIAH PBIX HEOOXOIMMO H3yUCHHE 0OeCcTIeunBaOIX (MPeabIIy-
I myx) 1 odecreynBaeMbIX (TOCIEAYIOMNX ) TUCIUIINH
1 2 3| 4 5 6 718]19]10 | 11
1. | ®usuka + + + + + + |+ | + +
2. | Teopus BeposiTHOCTEW M MaTeMaTHYECKask CTaTH- + |+ ]| + + + |+
CTHKa
3. | ®unaHcOBBII aHANU3 + + + + + +
4. | CratucTHYecKHe METOBI B YIIPABICHUN Kade- + + |+ + + + |+ |+ |+
CTBOM
5. | DxoHOMHKA + + +
6. | Merpouorus u ceprudukarms + + +
7. | CpencTsa u METOJIBI YIIPABJICHHS KAYECTBOM + + |+ + + + |+ |+ |+
8. | MeHemKMeHT + +
9. | CucteMHbli aHAJIM3 U IPUHSITHE PELICHUI + + +
10. | Metposnorust U cepTudHKaIHs + + +
11. | UadopmanmonHoe obecnieyeHne 6a3bl JaHHBIX + + +
12. | YnpaBieHre HHHOBAIIMOHHBIMH POEKTaMHU + |+ + + |+
13. | BceoOiiiee ynpaBieHne KaueCTBOM + + +
14. | AuckpeTHas MaTeMaTHKa + |+ + + + |+ |+ |+
15. | MapkeTusr + |+ + +
16. | Mertoabl U CpeACTBa H3MEPEHHIA, HCITBITAHUH KOH- + + + +
Tpos
17. | UadopmannoHHbIE TEXHOJIOTHH B YIPABICHUH + + + + +
Ka4eCTBOM M 3aIluTa HHPOpMaIHn
18. | YnpaBieHue KaueCTBOM MPOrPAMMHBIX CUCTEM + + +
19. | TIporpaMMHasi HHXKEHEPHsI + + +
20. | OcHOBBI O0ecIIeueHNs] KAYeCTBOM + + +
21 | OcHOBBI TEOpHH IICTIEH + + | + + + |+ |+ +
22 | Teopus unpopmaimu + + +
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5.4. CooTBeTcTBHE KOMIIETEHUM I, (POPMHUPYEMBIX NPH U3YYEHUH JUCUMIIIMHbI, U BUIOB 3aHATHI

IIepeuens Bunel 3ansatuii DopMbI KOHTPOIISL
KOMIETEHIUHA II JIa6 | p. KP/KII | CPC
OK-7 + + + + OTBer Ha npakTHYecKoM 3aHsaTHH. OTYeT 1o Taboparop-

HBIM paboTtam [IpoBepka koncmekta. Komroksuym. Kon-
TponbHas paboTa. DK3aMeH.

JI — nexuwus, [Ip — npakTiueckue u ceMuHapckue 3ausatus, Jlab — maboparopusie padotsl, KP/KII — kypco-
Bas pabora/mpoekt, CPC — camocrosiTensHas paboTta cTyIeHTa

6. Metoabl u GopMbI OPraHu3amum 00y4eHust
TexH010rMy HHTEPAKTUBHOTO 00y4YeHHs MPHU Pa3HbIX (opMax 3aHATHII B yacax

Dopbl  Eo— [IpakTnue- Tpenunr
MeTox! (ac) CKHe/CeMHUHApCKHe Mactep- Bcero
3ansTus (4ac) KJacc (4ac)
[Ipe3enTanuu ¢ UCHIOJIB30BAHUEM Pa3IaTOUHBIX MaTe-
pHaJIoB, CIAIOB, MYJIbTUMEIUITHBIC IPE3EHTALIUH C 6 6
00CYKICHUECM.
Pabora B xoMauze 3 3
«Mo3roBoii mTyp™M» (aTaka) 2 2
Pabora B rpynmnax 2 2
BricTymuienue B posin 00y4aromiero, 2 2
3amaHus Ha CaMOCTOSTEIBHYIO paboTy 6 6
Tecto 3 3
VToro MHTEpaKTUBHBIX 3aHATHUI 24 24
7. JlaGopaTopHbIi NPAKTUKYM
Ne Ne pasnena HanmenoBanue 1a060paTopHbIX padoT Tpyno- Kowmrerenuuu
/i IUCIUIIIAHEI €MKOCTh OK,
u3 Tabm. 5.1 (dac.)
Cemectp 2
1 7 HccnenoBanue Touek pa3pbiBa (YHKIHUN U OCTPOEHUE 4 OIIK-1,0I1K-2
rpaduKoB.
2 7 Berunciienue miomaam njaockoi Gpurypsl. 4 OIIK-1,0I1K-2
3 7 Berurcienue 00bEMOB Tell. 6 OIIK-1,0IIK-2
4 7 Berunciienue niomnam noBepxXHOCTH. 4 OIIK-1,0I1K-2
Cemectp 3
5 9 [TpubnmxEHHOE BBIYUCIICHUE 3HAYCHUH (QYHKIHI ¢ T10- 3 OIIK-1,0IIK-2
MOIIbIO CTEMEHHBIX PSJIOB.
6 9 [IpumeHeHne CTENEHHBIX PAIOB K BBIUMCICHHUIO OIpe- 3 OIIK-1,0IIK-2
JeNEHHBIX UHTErPaJIoB.
7 9 Paznoxxenne ¢yHkIui B psasl Teitopa n MakiopeHa. 8 OIIK-1,0I1K-2
8 8 WuterpupoBanue auddepeHnnanbHbIX YypaBHEHHH C 4 OIIK-1,0IIK-2
TTOMOIIIBIO PSIIOB.
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8. IpakTHYecKkue 3aHATHS (CEMHUHAPBHI)

Ne Ne paznena
n/n JTUCHHILIN-

5.1

HBI U3 Ta0.

TemMaTuka MpakTHYECKUX 3aHATHI (CEMUHAPOB)

Tpyno-
€MKOCTh
(uac.)

Komnerenmnuu
OK, IIK

Cemectp 1

1. 1.

JeiictBus Hag BekTopaMu. CKalsipHOE, BEKTOPHOE M CMEIIaHHOE
npou3BeAeHUs BeKTOpoB. [Ipsmas mHns Ha mmockocTH. IImockocTs.
IIpsiMasi B IpoCTpaHCTBE.

OIIK-1,0IIK-2

[HeiictBus Han MaTpuuamMu. Beruucnenue onpenenuteneil. Haxox-

JIeHre 00paTHOM MaTpHIIEL. Pemenne MaTpuuHbIX ypaBHeHHA. Panr
MaTpuupbl. Pemenne HeonpenenéHHpIX cucteM. Pemenue oqHopo-
HBIX CHUCTEM JINHEWHBIX YPABHEHUII.

OIIK-1,0IIK-2

JluHe#HO 3aBUCHUMBIE U IMHEHHO HE3aBUCUMBbIE CHCTEMBI BEKTOPOB.
Basuc u xoopanHatel Bekropa. PopMyIibl epexoia 0T OJHOTo Oa-
3uca K Apyromy. JInuHeiHsIi oneparop u ero marpuna. Co6cTBeH-
HBIE YHCJIa U COOCTBEHHBIE BEKTOPHI IMHEHHOTO Omeparopa.

OIIK-1,0I1K-2

OyHKUMHU: 001aCTh ONIPEAEICHHsI U OCHOBHBIC 3JIEMEHTapHBIE CBOM-
crBa 1 rpaduku. Cnoxnas Qynkuus. [TlocienoBarenbHOCTb U ee
npenen. [Ipenen dpynkuuu. Beruncnenue npenenos Gpynxuu. He-
MPEPBIBHOCTH (DYHKIIMH U TOUKH pa3pbiBa QyHKIUH. beckoHedHO
Mauble 1 OeckoHedHO Oompime GyHKIuN. CpaBHEHHE OECKOHETHO
MaJlbIX.

OIIK-1,0I1K-2

[IpousBoaHnast pyHKIMH. Berancienne npon3BoaHbIX U 1uddepe-
ranoB (GpyHKInY. BeraucineHne mpon3BOJHBIX BBICIINX MOPSIIKOB.
IIpasuno Jlomuransa. MccnenoBanne GyHKINIT HA MOHOTOHHOCTB M
IKCTpeMyM. HaxoskaeHne mpoMeKyTKOB BBIITYKIOCTH TpaduKa
¢yHkIuM 1 To9ek nepernda. HaxoxaeHne acuMITOT rpaduka
¢dyukiuu. [TonHoe uccnenoBanue GyHKINU U TOCTPOCHUE rpaduka.

OIIK-1,0IIK-2

Cemectp 2

6. 6.

Brruncienne yacTHBIX MPOU3BOIHBIX U JU(GepeHnInaIoB GyHKINN
HECKOJIbKUX TIEPEMEHHBIX. BBIYHCIICHNE YaCTHBIX IPON3BOTHBIX
BBICIINX MOpsAAKOB. HaxosxeHne skcTpeMyMa (QyHKIHMH HECKOIIb-
KHX TIepeMeHHBIX. Haxoxk/IeHne yclIoBHOTO SKCTpeMyMa (QYHKIMN
HECKOJILKUX TIepeMeHHBIX. HaxoxkieHne HauMeHbIIero 1 HanboJIb-
IIero 3Ha4eHUH (QYHKIIMM HECKOJIBKHX MEePEeMEHHbIX B 00JIACTH.

OIIK-1,0I1K-2

Brruncrenue HeonpeneneHHbIX HHTErPaIoB METOAaMU MTOIBEJCHHUS
oA 3Hak nuddepenyana 1 MHTErpUpOBaHMUS 110 YacTsIM. 1 3aMeHsl
nepemeHHBIX. Dopmyrna HetoTona-JIeitOnuma. HecoOcTBeHHBIE HH-
terpassl 1-ro u 2-ro poxa. J|BoiHbEIE M KPUBOJIWHEHHbBIE HHTETPAIbI.

OIIK-1,0I1K-2

JuddepeHnuanbabie ypaBHEHHS IIEPBOTO MOPsAKA. Y PaBHEHHUS C
pa3AemsIomUMICS IepeMeHHbIMY. JINHEHHbIE U OJHOPOIHBIE YPaB-
HeHusl. YpaBHEHUs B TIOJIHBIX Auddepennunanax. Jinnernsie qud-
(hepeHIaTBHBIC YpaBHEHHS MTOPSAAKA N C MOCTOSHHBIMU K03 du-
reHTaMu. CHCTeMbl TMHEHHBIX TudepeHInaIbHbIX YpaBHEHHUI.

OIIK-1,0I1K-2

Cemectp 3

9. OIK-
1,0I1K-2

Yucnossle psiabl. AGCOMOTHAS U yCIIOBHAs cxoauMmocTb. Mcceneno-
BaHME Ps/I0B Ha A0COJIIOTHYIO M YCIIOBHYIO CXOANMOCTH (TIpU3HAKH
cpaBHenus, J|'Anambepa, Komw, Jlei6ouuia). @yHKIMOHANBEHBIE
psapl. O61acTh CXOAUMOCTH (PYHKIIMOHAIBHOTO psiaa. PaBHOMepHas
cxogumocts. IIpu3nak Beliepmrpacca paBHOMEPHOH CXOAUMOCTH
psnoB: CTenieHHBIE PSAABI, pagIuyC M HHTEPBAJI CXOAUMOCTH CTETICH-
Horo psga. Psan Teinopa. [IpunoxeHue cTeneHHbIX PAIOB K MPHU-
OJIKEHHOMY BBIYMCIICHHIO 3HAYCHUH (DYHKINH M HHTETPAJIOB.

10

OIIK-1,0I1K-2

10. 10.

JleiicTBUS ¢ KOMIUIEKCHBIMH YHCIIaMH B anreOpandecKoif ¥ TpUro-
HOMeTpHuiecKor Gopmax. BozBeieHre KOMIJIEKCHOTO YHUCTIa B CTe-
MICHb U M3BJICYCHNE KOPHS U3 KOMIUIEKCHOTO uncia [lonstne GpyHK-
UM KOMILIEKCHOTO niepeMeHnHoro. E€ npousBoaHas. Ananurude-
ckue ¢pynkun. Ocobble Touku. MHTErpan or GyHKIMH KOMIUIEKC-
Horo nepemenHoro. Murerpansusie popmynsl Komw.

OIIK-1,0I1K-2

8
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9. CamocTosiTe;ibHasi padoTa

No No pazne- TeMaTuka caMOCTOSTELHON PabOThI Tpyno- Kowmre- KonTtpons Beimon-

T1/T1 JIa JTACIIH- (Oemanuzayus) E€MKOCTh TEHITUH HEHHS PabOTHI
IUIMHBI U3 (uac.) OK, IIK (Ompoc, Tecr,
a6 5.1 JIOM.3aJ[aHue, U T.]1)

Cemectp 1

1. 1. CamocTosaTenbHOE H3yUeHHE TeM: aredpa reoMmeTpuye- 6 OK-7 Omnpoc Ha MpaKTH-
CKHX BEKTOPOB, KPUBBIE U TOBEPXHOCTHU 2-TO MOpAIKa YECKHX 3aHATUAX.
MOJrOTOBKA K MPAKTUYECKUM 3aHATHUAM IO TeMaM: CKa- KonTtponsHas pa-
JIIPHOE, BEKTOPHOE U CMEILIaHHOE TPOU3BEICHUS BEKTO- Oora.
poB. IIpsimMas nuHua Ha mockocTy. Ilnockocts. Ilpsamas
B nipocTpancTBe. [1oAroToBKa K KOHTPOJILHOH padoTe.

2 2 W3ydeHne TeopeTH4ecKoro MaTepuaa, oAroToBKa K 10 OK-7 Omnpoc Ha npaxkTH-
MIPAKTUYECKUM 3aHATHAM IO TeMaM: ASUCTBHS Haa MaT- YECKHX 3aHATUAX.
pHLIaMH, BEIYUCIICHUE OTIPEAeIUTeNei mopsaka N, 00- KonrponbHas pa-
paTHas MaTpHIla, PeleHHe MaTPUIHBIX YPaBHEHUH, CH- 6ota. UanuBHIy-
CTEMBI JITHEHHBIX YPaBHEHUH, PAHT MAaTPHUIIBI, TOPEMA O JIBHOE 3aJIaHUeE.
6azncHom MuHOpe, MeTton Kpamepa u meron ["aycca Komnoxsuym.
pEILICHUs CUCTEM JIMHEHHBIX ypaBHEHHH, pEIlICHUE OTHO-

POJHBIX CUCTEM JIMHEIHBIX YPABHEHUH

3 3 CamocrosaTenbHOE U3yUeHHE TeM: «ApHUPMETHICCKIEe 4 OK-7 Onpoc Ha npakTu-
BEKTOpHBIE M €BKIIMIOBBI IIPOCTPAHCTBA, KBAJPaTHUHBIE YECKHX 3aHATUAX.
(bopMBIL, IpUBEACHHE KBAAPATUUHOM (HOPMBI K IJIaBHBIM KonTtpomnsHas pa-
ocsiM». M3yueHne TeopeTH4eckoro Marepuaia , mojaro- 6ota.

TOBKA K IPAKTUYECKUM 3aHATUAM. TEMBI: IMHEIHO 3aBU-
CHUMBIC U JIMHEITHO He3aBUCUMBIE CUCTEMBI BEKTOPOB,
0a3uc ¥ KOOPMHATHI, POPMYIIBI IEPEX0/1a, HAXOKICHHE
MaTpHIB! IHHEHHOTO onepaTopa.

4 4 CamocTosTeNnbHOE N3yYeHNE TEOPETHUECKOTO MaTepua- 6 OK-7 Ompoc Ha MpaKTH-
na. Temsl: 31eMeHTapHbIe (QYHKINH, HX CBOKHCTBA H Ipa- YECKUX 3aHATHIX.
¢buKy; crnoxxHas GyHKIHMS; TOCIEJ0BATEIbHOCTH: apud- Konrponbhas pa-
METHYECKast U TeOMETPUIECKast IPOTPECCHH, HIIEMEHTEHI 6ora.

TEOPHUU MHOXECTB.

W3y4yeHne TeopeTHIecKoro MaTepuaia, IoAroToBKa K
MIPAKTUYECKUM 3aHATHAM. Penenne 3a1a4, MoAroTOBKA K
KOHTpoJbHOH pabote. Temsr: IIpenen mocnenoBaTensHO-
cru. [peaen Gpyukiuu. [TepBoIii, BTOPOii 3aMeyaTeIbHbIC
npesenbl U UX cieAcTBrs. HenpepblBHOCTh QyHKIUH U
TOYKH pa3pbiBa QyHKIMH. beckoHeYHO Malible 1 OecKo-
HeuHo OoJbuine GyHKmMU. CpaBHEHHE OECKOHEYHO Ma-
nbIX. Perrenue 3a1a4 1o BceM TeMaM, IOJr0TOBKA K KOH-
TPOJBHOM pabore.

5 5 W3y4yeHne TeopeTHIecKoro MaTepuaia, IoAroToBKa K 10 OK-7 Omnpoc Ha MpaKTH-
MIPAaKTHYECKNM 3aHATHAM. Pemenne 3a1a4, NOAroTOBKa K YECKUX 3aHATHIX.
KOHTpOJbHOH padote. Temsr: [IpousBonnas u gudde- KonTponbhas pa-
penman pyakuun. [Ipoussoausie u quddepeHnnans 6ota. UnuBuIy-
BbIcIINX NOPsaKoB. [IpaBuino Jlonurans. MOHOTOHHOCTB aNbHOE 3aJ]aHue.

1 3KcTpeMyM (pyHKIHiA. BeimykitocTs rpaduka QyHKITHH.
Touku nmepernda. AcumnToTs! rpaduka ¢pyaxuuu. [Tomr-
HOE uccieioBaHne GYHKINN U IOCTPOCHHUE rpadrka.
Pemenue 3aad mo BceM TeMaMm, MOATOTOBKA K KOH-
TPOJBHOM pabore.

Cemectp 2

6. 6. CamocToATeNnbHOE U3yUeHHe TEOPETUIECKOro MaTepua- 8 OK-7 Omnpoc Ha npaxkTH-
na. Temsr: [IponsBoanas marpuna. Anddepennuponanue YECKHX 3aHATUSAX.
HESIBHO W NapaMETPUYECKH 3aJJaHHBIX (QYHKIHUH. Kontponbnas pa-
W3ydeHne TeOpeTH4eCcKOTro MaTepraa, MoAroToBKa K 6ora.
NIPaKTU4ECKUM 3aHATHAM. Tembl: [IoHsATHE YacTHOM IIPO-
n3BoxHOM. [Tonstre muddepernnana pynkunu. [Ipons-

BOHBIE M T HEPEHITHATBI BBICIIIHX TOPSIKOB. DKCTpe-
MyM (pyHKIHH HECKONBKHX NepeMeHHbIX. HeoOxonnmble
U JIOCTATOYHbIE YCIOBHSA 3KcTpeMyMa. HanmeHnsInee u

9
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HanOoJbIIIee 3HAYeHUS QYHKITUH B 00JIACTH.
Pewrenue 3aqa4 mo BceM TeMaMm, HOATOTOBKA K KOH-
TPOJILHOM paboTe.

CaMOCTOSITENIbHOE N3yYCHNE TEOPETHUECKOTO MaTepua-
na. Tembl: UTHTErpHpOBaHe HPPALMOHAIBHBIX U TPUTO-
HOMETPHUYIECKHUX (PYHKITHIL, ABOWHBIC U KPUBOJIMHEHHBIE
WHTETpaJbl.

W3y4yeHne TeopeTHIeCKOro MaTepuaia, IoAroToBKa K
MPaKTHYEeCKUM 3aHsATHAM. Tembl: HeonpeneneHHs1ii uH-
terpai. [IpaBuia unrerpuposanus. [logBeaenue nox
3HaK nuddepennmana. MaTerpuposanue no yactsm. Uu-
TErpupoBaHue npocTeimux apoodeit. HecobcTBeHHBIC
HHTETPabl ¢ 0ECKOHEYHBIMU TIpenenaMu. Onpenenés-
HBI HHTErpasl. HecoOCTBeHHBIE HHTETPAIBl OT HEOrpa-
HUYEHHBIX QyHKIHUA. [Ipu3Haku cXoquMOCTH HEco0-
CTBEHHBIX HHTETPAJIOB.

Pemenne 3aga4 mo BceM TeMaM, OATOTOBKA K KOH-
TPOJILHOM paboTe M KOJUIOKBHYMY.

22

OK-7

Omnpoc Ha MpakTH-
YECKUX 3aHSATHUSIX.
KonTponbnas pa-
6ota. KomnokBu-

YM.

CamocTosTeNnbHOE N3yYeHNE TEOPETHUECKOTO MaTepua-
na. Tembl: CucTeMbl IMHEHHBIX AU HEepeHINATBHBIX
ypaBHEHUN. M3ydyeHne TeopeTuuecKoro MmaTepuana, nos-
rOTOBKA K MpakTudeckuM 3ausatusM. Tembr: JJuddepen-
LMaJbHbIC YPaBHEHUS MIEPBOTO TMOPsAKA. Y paBHEHUS C
Pa3eNIOIUMHKCS TEPEMEHHBIMHE, JINHEHHBIE, OJJTHOPO/I-
HBIE U B NOJHBIX quddepeHnnanax. Y paBHEHUs BBICHINX
TIOPSIIKOB, JIOMTyCKAIOIINE MOHIDKEHUE MopsiKka. Teopus
TMHEHHBIX quddepeHnnansHbIX ypaBHEHNH mopsiaka N.
IMoxroToBka K KOHTPOJIBHOH paboTe.

24

OK-7

Onpoc Ha npakTu-
YECKHX 3aHATUAX.
KonTtponsHas pa-
6orta.

Cemectp 3

9. 9.

N3yueHne TeopeTHuecKoro MaTepuaa, moJroToBka K
MIPaKTUYEeCKUM 3aHATUAM. Temsl: Uncnossie psagsl. Cxo-
JUMOCTb ¥ CyMMa psiia. AGCONIOTHAS U YCIIOBHAS CXO-
nuMocth. Heobxoammoe ycnosue cxonumoct. CBoifcTBa
abcomoTHO cxoasamuxcs psoB. [Ipu3naku abcomoTHOH
CXOIUMOCTH. 3HaKo4YepeyIomuecs pspl, npu3Hak Jlei-
6nuna. @yHKIHoHANBHBIE Psibl. OOIaCTh CXOIUMOCTH.
PaBnomepnast cxonumocts. [IpusHak Belieptpacca.
CaolicTBa paBHOMEPHO cXoAsmuxcs psiioB: CTerieHHbIe
psnel. Teopema Aberns, pagmyc 1 HHTEpBal (KPYT) CXO-
numoctu. P Teinopa. [Ipuiioxkenue cTeneHHbIX PSAOB
K NpUOJIMKEHHOMY BBIYUCIICHUIO 3HAaUeHUH QYHKIMH 1
HHTErpajioB. Pemenne 3a1a4, moAroToBKa K KOHTPOIIb-
HOM1 paborte.

28

OK-7

Omnpoc Ha NpaKkTH-
YCCKHUX 3aHATUAX.
KonTtponsHas pa-
6ora.

10. 10.

JleficTBUsI ¢ KOMITJIEKCHBIMU YHCIIaMU B alreOpandeckoi
U TPUTOHOMETPHUYECKON U MOKa3aTeIbHOH Gopmax. Bos-
BeJICHHE KOMIUIEKCHOTO YHCTa B CTETIEHb U U3BJICUCHHE
KOPHS M3 KOMIUIEKCHOTO 4Hcia. M3ydenue TeopeTnyie-
CKOT0 MaTepuaa, MoJroToBKa K MPaKTUYEeCKUM 3aHITU-
siM. Temsbr: [TonsiTne QyHKIMM KOMIUIEKCHOTO IIepeMeH-
Horo. [IponsBosHast GyHKIIMHM KOMIUIEKCHOTO NepeMeH-
Horo. [Tonstre ananmurnaeckort Gpynkunu. MaTerpan or
(YHKIMM KOMIUIEKCHOTO TIepeMeHHor0. HTerpanbpHas
¢dopmyna Komm. OcoOble TOUKH.

26

OK-7

Omnpoc Ha MpaKTH-
YCCKHUX 3aHATUAX.
KonTtpomnsHas pa-
6ora.

10. IlpumepHasi TeMaTHKAa KypPCOBBIX IPOEKTOB (padoT)
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11. PeiiTuHroBas cucreMa JJisl OLIEHKH yCIIeBAeMOCTH CTYICHTOB

Taouauna 11.1 banibHbIE OIIEHKH ISl 3JIEMEHTOB KOHTPOJIA.

MaxkcuManbHbIN MaxkcumanbHbI MaxkcuMmanbHbIN
OnemeHTHl yaeOHOU aesTenb- | Oamt Ha 1-yto KT | ©amr 3a mepruon Oasn 3a mepuoy | Beero 3a
HOCTH C HayaJia CEMeECT- mexay 1KT u mexay 2KT mna | cemectp
pa 2KT KOHEI] CEMeCTpa
[TpeMuanpHble OaJLIBI 5 5 10
KoHTponbHEIE pabOTHI Ha Mpak- 20 20 10 50
THYECKUX 3aHATHIX
KonnokBuym 10 10
Hroro makcumMyMm 3a nepmosu: 25 25 20 70
Crnaua sk3aMeHa (MakCHMyM) 30 30
HapacTawomum HTOromMm 25 50 70 100

DK3aMCHAIMOHHBIN OWJIET COACPIKUT IO J[BA TCOPETHUYCSCKUX BoIpoca (1Mo 6 60aJIIoB) U MO JBa MPAKTUYCCKUX 3aIaHUs
(o 9 Gamnnos).

Ta6auna 11.2 [lepecuer 60aiIoB B OLIEHKH 32 KOHTPOJIBHBIE TOYKH

BaJuibl Ha 1aTy KOHTPOJIbLHOM TOYKH Onenka
> 90 % ot MakcuMasIbHOM cyMMbI OasoB Ha gaty KT 5
Ot 70% 1o 89% ot MakcuManbHON cyMMBI OasutoB Ha naty KT 4
Ot 60% 10 69% OT MakcuMalbHOU CyMMBI OasutoB Ha naty KT 3
< 60 % ot MakcuMasIbHOM cymMmbl OayutoB Ha gatry KT 2

Tab6auna 11.3 — Ilepecuer cymmbl 6a/UI0B B TPAJUIIMOHHYIO U MEKYHAPOIHYIO OLEHKY

HrTorosasi cyMmma 0aJU10B, YYUTHIBAET YCHEIIHO
Ouenka (I'OC) y CTAHHb 3,K);aMel-[ y Ouenka (ECTS)

5 (oTnm4HO) (3a4TEHO) 90 - 100 A (oTIM4HO)
85 -89 B (ouenp xopomio)
4 (xopomo) 75 -84 C (xopomo)
(3a4TeHo) 20-74
3 (YOOBIETBOPHUTEIHHO) 65— 69 D (ynonersopurerpio)
(3a4TeHo) 60 - 64 E (mocpencTBeHHO)

2 (HEYAOBIETBOPUTEIHHO),

Huzke 60 6an10B
(He 3a4TeHO)

F (HeymoBIeTBOPHUTEIIBHO)

12.1.0cHoBHas JuTepaTypa

1. MarasunnukoB JI.W. Beicinas matemaruka. JIuneitHas anreOpa v aHaIMuTHYECKasi TeoMeTpHs: yueOHoe rocodue /
JL.U. Marasunaukos, A.JI. MarasuaaukoBa. Tomck: TYCVYP, 2010. - 176 c. https://edu.tusur.ru/publications/2244

2. Marasunnukos JL.U. Tuddepennnanpaoe ucuucnenue: Y4yeonoe mocooue / JI.U. Marazunnukos, A.JI. Mara3us-
uukoB. - Tomck: TYCVYP, 2007. - 191 c. https://edu.tusur.ru/publications/2246

3. EnprioB A.A. UnTerpanshoe ucuucnenue. Auddepenumnansusie ypaBHenus: yueOHoe nocodue / A.A. Enpios,
T.A. EnbrioBa; @enepanbHoe areHTCTBO 1O 00pa30BaHuIo, TOMCKHN rOCy1apCTBEHHBI YHUBEPCUTET CUCTEM YIIPaB-
JieHUs 1 paanodaekTporuku.- Tomck: TYCVYP, 2007. - 263 ¢. x3emmaspsl Beero: 100.

4. MaraszuaankoB JI.W. Beictrast matemaruka |11, @yakmmm koMriekcHOTO repeMeHHoro. Psapl. HTEerpanbHbIe TIpe-
obpazosanus / JI.U. Marasunuukos. - Tomck: TYCVYP, 2012. - 206 c¢. https://edu.tusur.ru/publications/2258

12.2. lonoJiHATEIbHAS JIUTEPATypa

1. MarasunnukoB JI.M. MaTtemaTika Jisi TyMaHUTAPHBIX, SKOJOTMYECKUX U 3KOHOMHUKO-IOPUANYECKHX CHEUUAIBHO-
creii: yaebHoe nocobue / JL.U. Marazunnaukos, FO.I1. IlleBeneB. ToMckuii TOCyaapCTBEHHBIH YHUBEPCUTET CUCTEM
YIpaBJICHUS U pAIHO3ICKTPOHUKH. - Tomck : TYCVYP, 2007 - Y. 1. - 259 c. Dx3emmaspsl Beero: 99.

2. Marazunnukos JI.M. MatemaTuka 47151 TyMaHUTapHBIX, SKOJOTHYECKHX M IKOHOMUKO-IOPHINYECKUX CIIeHHaIbHO-
cTeit: yaeoHoe nocodue / JLU. Marasunnukos, FO. I1. IlleBesner. ToMckuii rOCy1apCTBEHHBIM YHUBEPCUTET CHCTEM
yIpaBiICHUS U PaanodIeKTpoHUKH. - Tomck : TYCVYP, 2007 - U. 2. - 244 ¢. Dx3emmiusipbl Beero: 101,
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12.3. YyeOHO-MeTOOHMYECKHE IT0CO0HS

1. Marazunnukos JI.U. Beicmas matemaTuka I. Ilpaktukym o nuHerHoON anreOpe v aHATUTUIECKOH TeOMETpHU:
Yuebnoe mocobue / JI.W. Marazuaaukos, A.JI. MarasuaankoBa; MuHACTEPCTBO 00pazoBanms Poccutickoit Deaepa-
1, TOMCKUIT TOCyIapCTBEHHBIH YHHBEPCUTET CUCTEM YIIPABICHUS U paauodeKTpoHuk. - Tomck: TYCYP, 2007. -
- 162 c. Ix3emnuasipsl Beero: 97.

2. Marazunanukos JI.W. TIpakTukyM o muddepeHnnabHOMy HCUUCIICHHIO: YueoHoe mocooue / JI.. Mara3uHHUKOB,
A.JI. Mara3zunankoB; MunHCTEpCcTBO 00pasoBanus Poccuiickoit @eneparun, ToMckuil Tocy1apcTBEHHBI YHUBEPCH-
TET CUCTEM YIIPaBJICHUS U pagnodiekTpoHuku. - Tomck: TYCVYP, 2007. - 212 c.9x3emmisipsI Beero: 99.

3. bonotiok B. A. [IpakTHKyM ¥ MHIUBUAYAIBHEIC 3a/IaHUS TI0 UHTETPATLHOMY UCUYHCIICHUIO PYHKIIUU OJTHOW TIepe-
MEHHOH (THITOBBIE pacyeThl): yaeoHoe nocobue / bonotiok B. A., bonotiok JI. A., I'amuyg 1O. I'. [u op.]. —CI16.:
Jlank, 2012. — 336 c. http://e.lanbook.com/books/element.php?pll_id=3800

4. Bonotiok B.A. IIpakTukyM 1 WHAMBHYyaTbHBIC 3a]JaHUS 110 OOBIKHOBCHHBIM UG (hEePCHIIMATBHBIM YPAaBHCHUSAM
(TumoBsIe pacueThl): yaeoHoe ocobue / B.A. bonoTtiok, JI.A. Bonotiok, E.A. Isex [u np.]. —CII6.: Jlanp, 2014. —
220 c. http://e.lanbook.com/books/element.php?pll_id=51934

5. [Tanteneer A.B. Teopus GpyHKINH KOMILIEKCHOTO MIEPEMEHHOTO U OTICPAIIMOHHOE HCYUCIICHUE B IPUMEpax U 3aja-
yax: yueOHoe nocobue / A.B. [Tantenees, A.C. Slkumoga. - CII06.: Jlans, 2015. - 447 c.
http://e.lanbook.com/books/element.php?pll_id=67463

6. JlaGopaTopHBIi MPaKTUKYyM IO MareMaTuke : PyKOBOJICTBO K BBITIOJHEHHIO JTA0OPATOPHBIX paboT / Mara3uHHUKOB
A.JI.—2016. 14 c. https://edu.tusur.ru/publications/6076

7. JlabopaTopHbIe pa0boThI IO MaTeMaTuke: MeTonudeckue yka3anus /MarasuaankoB A. J1., Epoxuna A.I1. — 2016.
25 c. https://edu.tusur.ru/publications/6081

12.4. Ilpozpammnuoe ovecneuenue. Cucrema aucraniponHoro oopasopanus MOODLE nist conpoBokaeHuUs caMo-
CTOSITETILHOM pabOThI CTYACHTOB (METOAMYECKHE MaTEPUANIbl: TEKCTOBBIE, ayTUO0 U BUACO(aiIbl, HHANBUIYAIbHBIC
3a/aHus, TecThl U T.7.); Mathcad; AdvancedGrapher

12.5. ba3bl 1aHHBIX, HH(POPMAIMOHHO-CIPABOYHBIE U IOUCKOBBIE CHCTEMBI

e  Ccpuiki ¢ caiiTa kadeApsl HA MaTEMaTHYECKHE PECYPCHI U OH-JIAIH TPEeHaXEPHI;
bazer mannbix: http://lib.tusur.ru/category/bd/
Hayuno-o6pasoBarensnbrii nopran TYCYPa: https://edu.tusur.ru/
DnekTpoHHO-OubmMoTeuHas cucrema «Jlanby, nocrym o IP-anpecam TYCYPa, anpec s
pabortsr: http://e.lanbook.com/
ITouckossie cuctemsl Google, Yandex

13. MaTrepuajJbHO-TeXHUYECKOe o0ecnieyeHue JUCHUIIIUHBI
Bo03MO0XHOCTH paboOTaTh B KOMIIBIOTEPHOM KJIACCE M3 pacuéTa OJMH KOMIIBIOTED Ha CTYyICHTA.
JIeKIIMOHHBIE ayIUTOPUH, OCHAIIEHHBIE TEXHUKOW JIJISl MYJIbTUMEIUUHBIX TPE3CHTAIUH.

14. @oHA 01I€HOYHBIX CPEICTB
@DoH]T OTICHOYHBIX CPEJICTB MPUBEICH B TPUIIOKCHUH.

15. MeToguyeckue peKOMEHIALNH 10 OPraHU3AUMU U3YYEeHHUS U CUUILINHBI
be3 pexomenpanmii.
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Ilpusoxenune k pabodeil nporpamme
denepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YIPEXKICHNE BBICIIETO npodeccuoHab-
HOro o0pa3oBaHUs

«TOMCKUM IT'OCY JAPCTBEHHbBIA YHUBEPCUTET CUCTEM VYITPABJIEHHA 1 PAJIUODJIEKTPOHHKH»
(TYCVP)

YTBEPXJIAIO

IIpopéektop 15 yueGHoii pabore
A I1. E. Tposin
v Jf 2016T.

@®OHJ] OIEHOYHBIX CPEJCTB I10 YUYEBHOM TUCHUILINHE
MATEMATHKA

YpoBenb 0CHOBHO# 00pa3oBaTe/IbHOM MporpamMmbl  GakanaBpuat

Hanpasnenne(s1) noAroToBKH (cneunansHocts) 15.03.06 "Mexarponnka n pobGoToTexHuKa"»
IMpoduan(u) "KoMIbIOTEPHbIE TEXHOJIOTHH YNPABIEHUA B MEXaTPOHHUKE U poGoToTexHuKe"
®opma o0yueHusi O4yHas

@akyabrer OUT (dakynbTeT HHHOBALMOHHBIX TEXHOJIOTHit)

Kadenpa YU (ynpasiieHne HHHOBALMAMH )

Kype 1,2 Cemectp 1,2,3

YyeOHblii nuian Ha6opa 2013, 2014 roaa

3auer 3 cemecTp Jud. 3aueT He MpeaycMOTpeH

IK3aMeH He MPEeLyCMOTPEH

Tomck 2016
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®onn onenouHsIx cpeacts (POC) siBisieTcs MPUIIOKEHUEM K paboueil mporpaMMe JUCLMIUIMHBL TEOPHs BEPOSTHOCTEH U MaTeMa-
THUYECKasl CTaTHCTHKA U IIPEACTABISET COOOH COBOKYITHOCTh KOHTPOJILHO-M3MEPUTEIBHBIX MATEPHAIIOB (TUIIOBBIE 3aJa4H, KOH-
TPOJIBHBIE PaOOTHI, TECTHI M JIP.) U METOJIOB MX HUCIIOJIb30BAaHUS, TIPETHA3HAYEHHBIX JUIs K3MEPEHUs YPOBHI JJOCTHIKEHHSI CTY/ICH-
TOM YCTaHOBJIEHHBIX pe3yibTaToB 00ydeHus. @OC ucnosp3yercs Ipu NPOBEAESHUH TEKYILET0 KOHTPOJISI yCIIEBAEMOCTH U IIPO-

1 BseaeHue

Me)i(yTO‘IHOﬁ aTTeCTalluu CTYACHTOB. HepequL 3aKpCIVICHHBIX 3a HHCHHHHI/IHOﬁ KOMIIETCHITUM TPpUBCIICH B TaGJ’II/IHe 1.
Ta6nnua 1- HepequL 3aKpCIJICHHBIX 3a ,Z[PICHPIHHI/IHOﬁ KOMHCTCHHI/Iﬁ

MEHHOMY YPOBHIO 3HAaHWH HAay4YHYIO KAPTHHY MUpa
Ha OCHOBE 3HAHUS OCHOBHBIX IOJIO’KEHHUH, 3aKOHOB
1 METOZIOB €CTECTBEHHBIX HAyK U MaTEeMaTHKH

Kon DopMyIupoBKa KOMIIETEHIIUU Orarnsl OpMUPOBAHUS KOMIIETEHIINN
OIIK-2 | BmazeTh HU3UKO-MAaTEMaTHIECKUM alnapaToM, JloJ13keH 3HaTh. OCHOBHBIC ITOJIOXKEHHS, 3aKOHBI U
HEOOXOANMBIM ISl ONIMCAHUSI MEXaTPOHHBIX U PO- METOJIbl MATEMAaTUKH U COOTBETCBYIOIIMI MaTe-
OOTOTEXHUUYECKHX CUCTEM MaTHUYECKUH anmapar, UCTIONIb3YIOIIHECs IPU
N3y4YeHUH NPO(eCCHOHANBHBIX AUCIUIUINH U B
HMH)KEHEPHOM NMpaKTUKE MPU OMHCAHUU MEXaTPOH-
HBIX U POOOTOTEXHUUECKHX CUCTEM.
JloJIzKeH yMeThb: HCIIONIb30BaTh OCHOBHBIE MTOJIO-
OIIK-1 | crtocoOHOCTBIO IPEACTABIATH aAEKBATHYIO COBPE- MKEHUsI, 3aKOHBI 1 METOJ[bl MATEMATHKH U COOT-

BETCBYIOIIMH MaTeMaTHYECKUH anmmapar uis
OCBOEHHSA APYTHX AUCIMIUINH, IPEITyCMOTPEHHBIX
y4eOHBIM IUIAHOM, PEIICHHs TPO(ECCHOHATBHBIX
3aj1a4 ONMCAHUS MEXaTPOHHBIX U POOOTOTEXHH-
YECKHX CHCTEM.

JloJzKeH BJ1aJeTh. OCHOBHBIMU METO/IaMH pellie-
HHSI MaTeMaTHYECKUX 3a7]ad ¥ COOTBETCTBYIOIIUM
MaTeMaTHYECKUM alapaToM.

14
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2 Peasmm3anmsi KoMIeTeH Ui
Komnerenuusa OITK-2

OIIK-2: BJIaACTh (1)I/I3I/IKO-MaTCMaTI/I‘~IeCKI/IM arnmnaparom, H€06XO,HI/IMI)IM JJIA OTIIUCaHUusA MEXaTPOHHBIX U pO60TOT€XHI/I‘IeCKI/IX CH-
CTCM

ﬂJ’IH (l)OpMI/IPOBaHI/IH KOMIICTCHIIMH H€O6XOZ[I/IMO OCYHICCTBUTD PAI 3TAIIOB. DTamnel (bOpMI/IpOBaHI/IH KOMICTCHIINU, TPUMCHACMBIC
JJIA 3TOIr0O BUJbI 3aHATHH U HCIIOJIB3YyEMbIC CPEACTBA OLICHUBAHMS, IPECACTABJICHLI B Ta6m/1ue 2.

TaﬁJmua 2 — Oransl (l)OpMPIpOBaHI/lﬂ KOMIIETCHIMHU U UCII0JIB3YEMbIE CPEACTBA OLICHUBAHUSA

CocrtaB

3HaThb

YMeTh

Bnagets

CopneprkaHue HTAIoB

OCHOBHBIE TIOJIO)KEHMSI, 3aKOHBI U
METOABI MaTEMAaTHKH U COOTBETCBY-
IOIIMH  MaTeMaTU4YecKUud ammapar,
WCTIONB3YIOMHKECS TPH  HM3YYCHUH
po¢eCCHOHATPHBIX TUCIHIUIAH U B
WH)KEHEpHOU TPAKTHUKE IIPH OIHCa-
HUM MCXaTPOHHBIX W POOOTOTEXHH-
YECKHX CHCTEM.

UCTIONIb30BaTh OCHOBHBIC
TMIOJIO>KEHHMS, 3aKOHBI 1
METOJIbl MATEMATHKU H
COOTBETCBYIOLINI MaTe-
MaTU4ECKHUM anmapar Juis
OCBOCHUS APYTHX AHUCIH-
IUTMH, TIPEyCMOTPEHHBIX
y4eOHBIM IIJTAHOM, pelle-
HUS Ipo(heCcCHOHABHBIX
3a/1a4 ONHCaHUA Me-
XaTPOHHBIX U POOOTOTEX-
HUUYECKUX CHCTEM.

OCHOBHBIMH MeTOAa-
MH PEIICHUs MaTeMa-
THYECKUX 3a7ady M|
COOTBETCTBYIOIIM
MaTeMaTHYeCKUM
anmaparoMm.

Bune! 3ansatuit

o Jlexkmuu;

* [IpakTHYecKue 3aHATHS,

* CamocTtosiTensHast pabora CTy-
JICHTOB.

* [IpakTuueckue 3aHs-
THS;

* Brmmonnenne wHAN-
BU/IyaJIbHOTO 3aJIaHu;

»  CamocrosTensHas
paboTa CTyEHTOB.

* IIpakTuueckue
3aHATHS;

. Bremonnenne
WHIWBUAYAIEHOTO
3aJaHHS;

¢ CamocTosgTelb-
Has paboTa CTyJIeH-
TOB.

Hcnons3yemsle cpen-
CTBa OLICHUBAHUS

e Tecr;

» KonTponsHas padora;

¢ KOHCIEKT CaMOCTOSITEIILHON
padoTEr;

e DK3aMeH

» KonrposnbHas pabo-
Ta;

*OdopmieHHe WHAN-
BU/IyaJbHOTO 3aJIaHuS;

* KOHCIEKT CaMOCTO-
STENbHOU paboTHI;

* DK3aMeH

* KonrtponbHas

paborta;
*Ocdopmienne u
3alUTa  MHAWBHIY-

AIBHOTO 33JaHus;
*KOHCIIEKT CaMo-

CTOSATENEHON paboTHI;
* DOk3aMmeH
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OOburre XapakTepUCTUKN TIOKa3aTeNlei 1 KPUTEPHEB OIICHUBAHHUS KOMIICTEHITHH Ha BCEX dTAlax MPUBEACHHI B TaOIuIe 3.

Tab6mma 3 — O0mme XapakKTepUCTHKH T0Ka3aTeliel M KpUTEPUEB OIEHUBAHUS KOMIICTCHIIUHY TI0 dTaram

Ilokazarenu u kpute-

3HaThb YmMmers Buagers
pun
OTnU9HO (BBICOKHIA ObnmamaeT CHUCTEMHBIMH U TITy- Obnamaer aumamaso- Kontpompyer
YPOBEHB) OOKMMM 3HAaHHSIMH B TIpeJeNlaX M3y- | HOM NPAKTHYECKHX yMe- | BBIIONHAEMYIO pabo-
YaeMBIX Ppa3feioB, C IOHMMaHWEM | HUH, TpeOyeMbIX A | Ty, IPOBOJUT OLEHKY

TpaHUIl UX IPUMEHUMOCTH.

TBOPUYECKHUX PELICHU.

BEITIOJTHEHHOH  pabo-
Te, MomuduIupyeT
3Tansbl paboTHI.

Xopormo (6a30BbIi

Ob6nagaeT 3HAHWSAMH Ha YpPOBHE

OOmazmaer gUamna3oHOM

Onepupyer  oc-

YpOBEHB) OTIpeNieNIeHHI M B3aMMOCBSI3€H MEX- | MPaKTHUSCKUX  yYMEHWH, | HOBHBIMH METOJaMHU
Iy HAMH B TpeAeliaX H3y4aeMou | TpeOyeMbIX IS peIICHUs | pelIeHHs THIOBBIX H
ACIUIIINHEL. THIOBBIX 3a/a4 C JJIEMEH- | HMCCIIEIOBATEIbCKAX
TaMU HUCCJIEOBAHHS. 3a1ad4.
Y IOBIETBOPUTETHHO O0OiramaeT 3HAHMSMH OCHOBHBIX OOjajaeT  OCHOBHBI- PaGoraer 1 ()i

(TIOpOTOBBI YPOBEHB)

MOHSATHA Ha YpOBHE ONPEIEIICHUN U
0003HaYCHHUH, CIIOCOOCH TPUMEHSTH
ITOPUTMBI DEIICHHsI TIPOCTHIX TH-
MOBBIX 3371a4.

MH YMEHUSMH, Tpedye-
MBIMH JJIsl  BBITTOJTHEHUS
HECIIOXKHBIX THUIIOBBIX
3aj1ad.

HPSMBIM HaOJIIOICHU-
€M U pEeTYyIIpHBIM
KOHTPOJIEM.
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DopmynmupoBKa IMOKazaTeNlei 1 KPUTEPHEB OLIEHUBAHMS JAHHOW KOMITETCHIINH TIPUBEIeHa B Tabmmme~4.

Tabnmma 4 — [Toka3arenn U KpUTEPUH OIICHUBAHM KOMICTECHIINH Ha 3Tamax

Iloka3arenu u kpure-
pun

3HaTh

YMeTh

Bnanets

OTnraHO (BBICOKHIA
YpOBEHB)

* pPacKpbIBaeT CYLIHOCTh MaTe-
MaTHYEeCKUX IMOHATUH, MPOBOAUT MX
XapaKTePUCTHUKY;

* 000CHOBBEIBaeT BEIOOp MaTeMa-
THYECKOTO METOJa, IUIaH, STalbl pe-
IICHUS 33/1a4H.

* cBOOOTHO IPUMEHS-
€T METOJIBI pelICHHs 3a1a9
B HE3HAKOMBIX CHTYalUsIX;

* yMeeT MaTeMaTrhde-
CKH OOOCHOBBIBATH U ap-
TYMEHTHPOBaHHO IpHUMe-
HSTb TIOJIOKEHUSI.

* cBOOOAHO oOIle-
pUpyeT MareMaTHhde-
CKHUMH

. OpraHu3yeT
KOJUIEKTUBHOE BBI-
MOJTHEHUE  PaboThI,
3aTparuBaroIeld U3y-
YaeMy TUCIUIUIAHY;

* cBOOOJHO BIa-
JICET Pa3HBIMH CIIOCO-
0aMH TIpeACTaBICHUSL
MaTeMaTHYECKOH WH-

¢dopmanmm.

Xopouio (6a30BBIit e JIaeT ONpENeNCHHS OCHOBHBIX * CrocoOCH pa3InyaTh . KPHTHYECKH
YPOBCHB) NOHATHH MAaTeMAaTUKH W NPHBOIOWUT | CTAHZAPTHBIE W  HOBBIC | OCMBICIMBACT MOJY-

NpUMEpHI X TIPUMEHEHUS, CHTyallMH TpH pPELICHWH | YCHHBIC 3HAHUS;
* apryMeHTHpYeT BBIOOp MeTona | 3ajau; * crocobeH pabo-
peLIeHus 3a1a4H; * yMeeT KOPPEKTHO | TaTb B KOJUICKTHUBE,
* COCTaBJISICT IUIAH PEUICHUs 3a/1a- | BBIpPAXAaTh W apryMEHTH- | 3aHATOM  peLICHHUEM
YH. pOBaHHO  OOOCHOBBIBaTH | 337a4, CBSA3aHHBIX C
MOJIOKEHHUsT ~ M3y4YaeMbIX | M3y4aeMoil  Jaucuu-

pa3aenos. IJIMHOM.

Y 10BIETBOPHUTENHEHO *  BOCIPOU3BOAMT  OCHOBHBIC * yMeeT MPHUMEHSTh * BJIaJICET OCHOB-

(TIOporoBEIit YPOBEHB)

(hakThl, UCH, OTHOCSIIUECS K U3yda-
eMOM IUCIUILINHE,
* pacrio3HaeT OCHOBHbIE MaTeMa-

Ha TIIPaKTUKE aJITOPUTMBbL
PEeUICHUA TUIIOBBIX 3a71a4,
* yMeeT paboTath co

HOI TEpMUHOJIOTUEHN
. croco6eH
ydacTBOBaTb B  00-

TUYECKUE OOBEKTHI; CIIPaBOYHOU JIUTEpaTy- | Cy)KIEHUSX MaTema-
* 3HaeT aJrOPUTMbl pEUICHUS | POU; THYECKUX BOIPOCOB B
THUIOBBIX 3371a4; ymeeT opopMIISTh pe- | mpeaenax KOMIIe-
3yJNBTaTHI CBOCH PabOTHL. TEHTHOCTH
17
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Komnerenmusa OITIK-1

OIIK-1 crmocoOHOCTh MPENCTABISTh aeKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHHMU HAYYHYIO KapTHHY MHUpPa Ha OCHOBE 3HAHHS
OCHOBHBIX TOJIOKEHHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK U MATEMAaTHKH

ﬂﬂﬂ (l)OpMI/IPOBaHI/IH KOMIICTCHIIMH HeO6XO[[I/IMO OCYHICCTBUTH pAJ 3TAIIOB. DTamnsl Q)OpMI/IpOBaHI/Iﬂ KOMIICTCHIINU, IPUMCHACMBIC
JJIA 3TOr0O BUJbI 3aHATHH 1 HCIIOJIB3YyEMbIC CPEACTBA OLICHUBAHMs, IPEACTABJICHBI B Ta6m/1ue 5.

Ta6nnua 5 — Dransl (l)OpMI/IpOBaHI/IH KOMIETCHIIMU U UCIIOJIb3YEMBIC CPCACTBA OLICHUBAHUA

Cocrasn 3HaThb YMeTh Bnagets

Co,uepmaHI/Ie OTaIloB OCHOBHBIC IIOJIOKCHHs, 3aKOHBI H | HCIIOJIB30BaThb OCHOBHBIC OCHOBHBIMH MCTOOA-

METOJBl MATEMAaTHKH U COOTBETCBY- | TOJIOKEHHS, 3aKOHBI U MU pElICHUs] MaTeMa-
IOOMA  MaTeMaTHYeCKHH —ammapar, | METOAbl MATEMAaTUKU H THYECKHX 3a7ad  H
UCTIONB3YIOIIMECS MpPH H3Y4YEHHUHU | COOTBETCBYIOLIMH MaTe- COOTBETCTBYIOLINM
npodecCHOHANBHBIX JUCHUIUIMH U B | MaTHYECKHUH ammapar A | MaTeMaTHYECKUM
WH)KEHEPHOW NpaKTUKE NPH ONHCa- | OCBOCHUS IPYrHX JUCLH- | almapaToM.

HUM MEXaTPOHHBIX U POOOTOTEXHU- | IUIUH, IIPEIYCMOTPEHHBIX

YECKUX CUCTEM. y4eOHBIM IIJIAHOM, pelle-

HUS Ipo(ecCHOHABHBIX
3a]a4 OIMCAaHUs Me-
XaTPOHHBIX U POOOTOTEX-
HHYECKUX CHCTEM.

Bunpl 3ansatuit * Jlexuuu; * [IpakTnueckue 3aHsd- * IlpaxkTuueckue
* [IpakTHYeCKHE 3aHATHS; THS; 3aHATHS;
» CamocTosiTenpHas pabora cTy- * BrimonHenue uUHIU- . Beimmonnenue
JICHTOB. BUAYaJIBHOTO 3aJaHNUS; HUHIUBUAYAIBHOTO
*  CamocTosTenbHas | 3aJaHUs;
paboTa CTyEHTOB. » CamocTrosTens-
Hasg paboTa CTyAeH-
TOB.
Hcnonb3yemele cpen- * Tecr; * KonTponsHast pabo- * KonrtponbsHas
CTBa OLICHUBAHMUS » KonrponbHas pabora; Ta; pabora;
* KOHCHEKT CaMOCTOSITEIbHOMN * OdopmieHue UHAN- » Odopmienne u
paboTshI; BUYaJILHOTO 3aJJaHNUS; 3ayTa  MHIUBUIY-
* DK3aMeH * KOHCIEKT CaMOCTO- | aIbHOTO 3aJaHMUs;
ATEITLHOH PaboTBhI; * KOHCIIEKT CaMo-
* Dk3ameH CTOSATENFHON paboTHI;
* Dk3aMeH
18
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OOburre XapakTepUCTUKN TIOKa3aTeNlei 1 KpUTEPHEB OIICHUBAHHUS KOMIICTEHITHH Ha BCEX dTAlax MPUBEACHHI B TaOIHIIE 6.

Tab6muma 6 — O0mre XapakKTepUCTHKH T0Ka3aTeliel M KpUTEPUEB OIEHUBAHUS KOMIIETCHIIUHY TI0 dTaram

Ilokazarenu u kpute-

3HaThb YmMmers Buagers
pun
OTnU9HO (BBICOKHIA ObnmamaeT CHUCTEMHBIMH U TITy- Obnamaer aumamaso- Kontpompyer
YPOBEHB) OOKMMM 3HAaHHSIMH B TIpeJeNlaX M3y- | HOM NPAKTHYECKHX yMe- | BBIIONHAEMYIO pabo-
YaeMBIX Ppa3feioB, C IOHMMAaHWEM | HUH, TpeOyeMbIX A | Ty, IPOBOJUT OLEHKY

TpaHUIl UX IPUMEHUMOCTH.

TBOPUYECKHUX PELICHU.

BEITIOJTHEHHOH  pabo-
Te, MomuduIupyeT
3Tansbl paboTHI.

Xopormo (6a30BbIi

O6namaeT 3HAHUAMH OCHOBHBIX

OOmazmaer gUamna3oHOM

Onepupyer  oc-

YpOBEHB) MaTeMaTHYECKUX MMOHSTHI Ha | MPaKTHYECKUX  yMEHWH, | HOBHBIMH METOJaMH
YpOBHE ONpEAeTCHUH W B3aWMOCBS- | TPEOYeMBIX IS pPEIICHUsS | pelIeHHs THUIOBBIX H
3eil MeXKAy HAMU B TpeiefiaX u3y4a- | THIIOBBIX C JIIEMEHTAMH | FCCIIENOBATEIBCKAX
EMBIX Pa3/eioB. HCCIIEIOBAHHS. 3a1ad4.

Y IOBIETBOPUTETHHO O0OiramaeT 3HAHMSMH OCHOBHBIX OOjajaeT  OCHOBHBI- PaGoraer 1 ()i

(TIOpOTOBBII YPOBEHB)

MaTeMaTHYECKUX  HOHATHH
YPOBHE oOTlpeneNeHnii 1 00o03Hade-
HHH, CIIOCOOCH MPUMEHATH alIrOPHT-
MBI PEIICHUS IMPOCTHIX TUIOBBIX 3a-
Jad.

Ha

MH YMEHUSMH, Tpedye-
MBIMH JJIS PEIICHHS He-
CJIOKHBIX TUTIOBBIX 3371a4.

IPSIMBIM HaOTI0ICHNU-
€M U pEeTYyIIpHBIM
KOHTPOJIEM.
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dopMynUpOBKa IMOKa3aTeseii 1 KpUTEPHUEB OIICHUBAHMS TaHHOW KOMITETESHITHH IIPUBEACHA B TA0IHIE 7.

Tabmmma 7 — [TokazaTenu U KpUTEPUH OIICHUBAHUS KOMIIETCHIIUY Ha Tanax

Iloka3arenu u kpure-
pun

3HaTh

YMeTh

Bnanets

OTnraHO (BBICOKHIA
YpOBEHB)

* packpbIBaeT CYLIHOCTb MaTe-
MaTHYEeCKUX IMOHATHUI, MPOBOAUT UX
XapaKTePUCTHUKY;

* 000CHOBBEIBaeT BEIOOp MaTeMa-
THYECKOTO METOJa, IUIaH, STalbl pe-
IICHHS 33/1a4.

* cBOOOTHO TIPUMEHS-
€T METOJIBI pelICHHs 3a1a9
B HE3HAKOMBIX CHTYaLlUsX;

* yMmeeT OOOCHOBHI-
BaTh BBIOOp MaTeMaTH4e-
CKHUX METOJOB pEIICHHS
3ajad.

* CBOOOIHO oOlle-
pUpyeT MaremaTHde-
CKUMH METOJaMH B
npeznenax H3ydaemoun
oOmacTu;

. OpraHu3yeT
KOJUIEKTUBHOE BBI-
MOJTHEHUE  PaboTHI,
3aTparuBamoIlel H3y-
YaeMyH TUCIUIUIAHY;

* cBOOOOHO BIa-
JIeeT Pa3HBIMH CIIOCO-
0aMH TIpeACTaBICHUSL
MaTeMaTU4eCKON HH-

dopmanmm.
Xoporiio (6a30Bblii * JaeT OMpEACICHHs OCHOBHBIX * CrHocoOeH pa3nuyarth . KPUTHYECKH
YPOBEHb) MaTeMaTHYECKHUX MOHATHH; CTaHJAPTHbIE U HOBBIC | OCMBICIHMBACT  IOJY-

* apryMEHTHPYET BBHIOOpP METOJla | CUTyallud MNpU PEUICHUU | YeHHbIE 3HAHUS;

pelIeHNs 3a/1a4u; 3aj1a4; * criocobeH pabdo-
* COCTABJISCT IUIAH PEIICHHs 3a/a- * yMeEeT KOPPEKTHO | TaTb B KOJUICKTHBE,
4. BBIp@XXaTb U apPryMEHTH- | 3aHATOM  PEIICHUEM
pOBaHHO  OOOCHOBBIBATH | 3aaa4 U3 MPOdheccHo-
TOJOKEHUSI ~ U3Yy4aeMbIX | HaJIbHOM obnacTu,
pa3zienos. 3aTpardBaoMX Ma-

TEMATHKY.
Y 10BIETBOPHUTEIHLHO *  BOCIPOU3BOAHUT OCHOBHBIC * yMeeT MNPHUMEHSTh * BIIaJIc€T OCHOB-

(TIOpOTOBBII YPOBEHB)

(hakThI, WIIEH, OTHOCAIINECS K H3Y-
JyaeMOH JUCIHAILIMHE,

* pacIo3HaeT OCHOBHBIE OOBEK-
TBI MATEMATHKH,

* 3HaeT aJTOPUTMBI
THIIOBBIX 3a4a4.

peuieHus

QITOPUTMBI PEIICHUS TH-
TIOBBIX 337124,

* ymeer paboTaTh CO
CIIPABOYHOMU JIATEpaTy-
poii;

* ymeeT 0¢pOpMIATh
pe3ynbTathl cBoelt pabo-
ThI.

HOM MaTeMaTHYECKOU
TEPMHUHOJIOTHEH;

. crocobeH
ydacTBOBaTb B 00-
CYyXJAEHUsIX Tmpolie-
MAaTHYHLEIX ~ MareMa-
THYECKUX BOIPOCOB.

TSt
pean
u3ail
207
BBIIIE
neped
ucie
HHBIX
3a7aq
o0yue
HUSI
HUCTIO
B3y
I0TCS
creny
01U

marep
HaJIbI

o W o a4

o H# @ © R

JIbHBIE 33JJaHUS WM UHBIE MaTepuaibl, HEOOXOIUMBIE /IS OLICHKH 3HAHHWM, YMEHUH, HAaBBIKOB M (MJIH)
OTIbITA JESITENIbHOCTH, XapaKTepU3YIOLINX 3Tarbl (JOPMUPOBAHUS KOMIETEHIIUN B MIPOLIECCE OCBOEHUS
00pa3oBarebHOM MPOrpaMMBbl, B COCTABE:

1. KoHTponbHbIE pabOTHI

2. KomnokBryMsI

3. JlaboparopHble paboTHI

4. CamocTosTenbHble pabOThI
5. DK3aMeHaIMOHHbIE BOIIPOCHI

Cemectp 1

Kontponbnas padora
1. KontponsHas pabota o teme «JIuHeitHas anredpay
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2. KontponpHas paboTa 10 TeMe «AHAIUTHYECKAsk T€OMETPUS»
3. KontponwsHas pabora o teme «IIpemenni»

IIpumepbl KOHTPOJIBbHBIX PadoT

KonrtpoJuabnasi padora no reme «J/Inneitnasi anreopa»

2 0 -1 3 2
| Haittn matpunry D=2A—(BC)" ,ecru A=| -1 3 1|, B=|-4 -1]|, Cz( 2 -4 Sj.
5 -2 -1 -1 0 o0
2 05 -1
2. Beruuenuts onpenenutens D = $4 11
2 12
111
12 3 -1 14 -5
3. Pemmts Matpuunoe ypasaenne | —1 4 5[-X=[-3 24 -1].
101 -1 4 -3
2 -1 4 3
4. Haiity 3HaueHuss A, €ClM OHHM CYIIECTBYIOT, IPU KOTOPHIX MaTpHIIa _j S z _1 MMEET HaUMEHBIIMIT paHT. YKa-
5 1 17 11

3aTh, 4YEMY PaBEH PAHT PM HAliIeHHBIX 3HAYEHUAX A .

5. OtHocHTeNnbHO KaHOHWYecKoro Oasuca B R; mambl wersipe Bekropa T =(L-12), f, =(30;-1), f3=(0;21),
X=(9;—-5;3) . Jlokasars, uro extops! f;,fy,f; MoxHO npunsTs 3a HOBBIA Gasuc B Ry. Haiitu koopauuate! BekTopa X B Ga-
suce ;.

6. JlokazaTh, 4TO cCUCTEMA

2% + 53 - X4 = -5
3% + 4% + X3 + X = 8,
2% + X+ 2X3 + X = 3

XX + Xo + X3 + 2% = 1.

UMeeT eIMHCTBEHHOE pemeHre. HeussecTHoe X, Haiitu mo gpopmynam Kpamepa. Pemmts cuctemy metojom I"aycca.
7. Nana cuctema JIMHEHHBIX YpaBHEHUH

X1 — Xp 4+ X3 — X4 + X5 = 1
2%, + Xp — 2X3 + X4 — X5 = 3
5% + X — X3 + X4 - Xg = T,
11X, + 4%X, — 9%3 + 4x, — 4x; = 16.
Jlokasath, 4To cuctema coBMmectHa. Haiit € oGiee pemenne. Haiitu yacTHOe penrenne, ecin X3 =—1, X4 = X5 =1.

8. Boruncruts (2a-+b,a—2b), ecimn |a| =5, | b | =2, (a;b) =120°.

9. BblumciuTh 00BEM THpaMHB, 3ajaHHON KoopmmHatamum coux BepumH A(—2;—3;6), B(4;0;3), C(7;-7;4),
D(-2,0;3).

10. JTuneiinsiit onepatop A neiictyer B Ry — Ry o 3akony AX= (Xl +6X, +8X3, Xy, — 2% +6Xy +11X3). Haiitu matpuiy
A stor0 Omeparopa B KaHOHMYeckoM Oasmce. Jlokasath, uto Bektop X =(4;0;1) sBnsercs cobcTBeHHBIM IA MaTpHIEl A.

Haiiti coGeTBeHHOE umcio Ay, cooTBeTCTBYIOMEe BekTopy X . Haifty ocranbHele cobeTBeHHbIe uncna MaTpursl A . Haiitn Bee

COOCTBEHHBIE BEKTOPBI MATPULIBI A U CIeNaTh MPOBEPKY.

KonTtpoJsbHasi padora nmo reme «AHAJIUTHYECKAS] T€OMETPU S
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1. [lana npsmas 2X+3y+4=0 u Touka Mo(4; 1). HanmumuTe ypaBHEHHs TIPSMOM, NPOXOAAMIEN Yepes3 TouKy M, a) meprneHamky-
JIIPHO JaHHOH MPSMOH 0) mapayieIbHO JaHHOM MPSMOA.
2. Haiigure npoexuuto Touku P(—8; 12) Ha npsiMyto, npoxosinyto depe3 Touku A(2; —3) u B(-5; 1).
5 ox=1 y+1 z
3. Haiinure Touky nepeceyeHust npsmMoi 1 = —2 =— u mwiockoctu 2X+3Y+2—-1=0.
4.  Bepmumciure paccrosiaue ot Touku P(—1; 1; —2) 1o mI0cKoCTH, MPOXOIAIIeH Yepe3 TOUKH
Mi(1;-1; 1), M2(-2;1;3) u Ms(4; -5; -2).
5. CocraBpTe KaHOHHYECKOE YpaBHEHHE MPAMOM, mpoxomsmieid depes Touky Mi(2; 1; —2) mapawenbHO  MPAMOA
3X-2y+4z-1=0
X+3y+2z+5=0"

KOHTpOJILHaﬂ paﬁoTa 10 TEME «Hpe[[e.]'lbl»
Vx+a—1
vx+’? 2

llII"l x*—4x—21
X=7 9x2_23x+63

1) llmx—> 3

2)

sin(x*+1)
X2~1 245544
2

4) lim,_4 (ﬂ)ﬁ

3x—10

3) lim

4
5) lim,_(1+ 2sin(x3))x*
4x 2x

lim,_,, —In—
6) X2 24 x42

. e3x=6_1
7) llmx—>2

8) lim, s——
KosstoxkBuym

e JluHeliHas anreOpa, aHaIUTHYECKasi TEOMETPHs], BBEIEHUE B MaTeMaTHUECKHUI aHaIu3

Bonpochl Ha KOJIOKBHYM (DJOPMUPYIOTCS U3 CIIMCKA BOIIPOCOB HA IK3aMeH

Tembl 1a00paTopHBIX padoT

Beluncnenne 1iMHbI KpUBOR

Boruncnenue niomaaei niockux Guryp

HccnenoBanue Touek pazpeiBa QyHKINN U TOCTPOEHUE TPaPUKOB
IIpoBepka CXOIUMOCTH YUCIIOBBIX PSAIOB

AwdPE

TeMbl 1J151 CaMOCTOATEIBLHOM PadoThI

Anrebpa reoMeTpUYECKUX BEKTOPOB.
Kpussie 1 noBepxHocTH 2-T0 OPSAJIKA.
CkanspHoe, BEKTOPHOE M CMEIIIaHHOE TTPOU3BEICHUS BEKTOPOB.
[Ipsamas nuHus HA I0CKOCTH. [1ImOCKOCTD.
[Ipsimas B mpocTpaHCTBE.

JlelicTBus HaL MaTpUIlaMU.

Brruncnenune onpeaenuteneit nopsaka n.
OO6parHas MaTpuIa.

Penrenne MaTpu4yHbIX ypaBHEHUM.

10 CucreMpl TMHENHBIX YPaBHEHUH.

11. Panr matpuiipl, TopeMa 0 6a3MCHOM MHUHOPE.

©CoNo~wWNE
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12.
13.
14.
15.
16.

17.
18.
19.

20.
21.
22,
23.
24,
25.
26.
217.
28.
29.
30.
31.

Meton Kpamepa u Meron ["aycca perieHus cucteM JIMHENHHBIX YpaBHEHUM

Pemienne ogHOPOIHBIX CUCTEM JIMHEHMHBIX YPaBHEHUI

Apudmernieckre BEKTOPHBIE U €BKIIMI0BBI IPOCTPAHCTBA

KBagpatuunslie (opMbl, IpUBEAEHUE KBAAPATUYHON (POPMBI K IJTaBHBIM OCSIM.
JIuHEHO 3aBUCUMBIE U JIMHEHHO HE3aBHCHUMBIE CHCTEMBI BEKTOPOB, 0Aa3MC U KOOPAUHATHI, (POPMYITBI
nepexoja, HaXx0KACHUEe MaTPULIbl JMHEHHOTO OlepaTopa.

DneMeHTapHbIe PYHKIUH, UX CBOMCTBA U rpaUKH.

CrnoxHast GyHKIIUS

[TocnenoBarenbHOCTH: apu(PMeTHUECKass U T€OMETPHUYECKasi MPOTPECCHH, JJIEMEHTHl TEOPUH MHO-
KECTB.

[Ipenein mocnenoBaTeIbHOCTH.

[Ipenen Gyukmy.

IlepBbIii, BTOPOH 3aMeUaTeIbHbIC PEEIBI U UX CIEICTBUSA.

HenpepbIBHOCTh PYHKIIMM U TOUKHU pa3pblBa GYHKLUH.

BbeckoneuHo maieie u 6eckoHeyHo Oosbire GyHkuuu. CpaBHEHHE OECKOHEYHO MabIX.
[IpousBonnas u nuddepeniman GyHKIuu.

[TpousBoanbie U MU HEepeHIHATBI BEICIINX MTOPSIKOB.

[IpaBuno Jlonurans.

MOHOTOHHOCTB M OKCTPEMYM (YHKITUH.

Brimyxiiocts rpaduka ¢ysnkiun. Touku neperuoa.

AcumnrTotsl rpaduka GyHKIHH.

[TonHoe uccaenoBanue GyHKLUUU U TOCTPOEHHE IpadukKa.

JK3aMeHAUMOHHBIE BONPOCHI

1.

2.

ISR A

8.
9.

10.
11.

12.

13.
14.

15.

16.

[Tonstue pynkuuu (06macTe onpeaeneHus, 00J1acTh 3HAYCHHUs, CIIOCOOBI 3aJaHus QYHKIIIH,
HEKOTOpbIe 00IIHMe CBOKWCTBA (PYHKITUH).

JaiiTe ompeneneHue mocienoBareabHOCTH U e€ mpenena. Chopmynupyiite Teopemsl 0 mpesenax
MOCJIEI0BATENBHOCTEH, CBSI3aHHBIX C apU(METHUECKUMHU JICHCTBUSIMHU.

JaiiTe onpeneneHue NOCIEIOBAaTENbHOCT U €€ mnpezaena.l'eomeTpuyeckuil CMbICT Tpeaena
nocnenosarenbHocTd. Chopmynupyiite TeopeMbl O HEOOXOJUMBIX YCIOBHUSX CYIIECTBOBAHUS
npejena nocjie0BaTeIbHOCTH.

JlokakuTe TeOpeMyY O TIpeJieie CyMMBbI CXOASIIUXCS MTOCIEI0BATEIbHOCTEN.

Jokaxure TeopeMy o [Ipenene npou3sBeaeHus CXOIANIMXCS MOCIEI0BATEILHOCTEMN.

JlaiiTe onpeneneHune mocaea0BaTeIbHOCTU U €€ Tipeenia. beCkoHeuHO Maible 1 OECKOHEYHO OO0JIbIINE
M0CTIeI0BATENbHOCTH U UX CBOMCTBA.

Jaiite onpezenenne npezaena GyHKINH «HA S3bIKE O—€ paccykaeHui» . [losicHuTe reoMeTpudecKuii
cmbica onpenenenus. ChopMyaupyiTe TeopeMy O €AMHCTBEHHOCTH Ipejera.

IepBbIii 3amMevaTenbHbIH Mpeen (¢ J0Ka3aTeabCTBOM).

Bropoii 3ameuaTenbHbIl Ipeen (OCHOBHBIC UICH JT0KA3aTEIbCTBA).

CrencTBust BTOPOTO 3aMEUaTENILHOTO MpejeNa (C J0Ka3aTeIbCTBOM).

HenpepeiBHOCTh (yHKIIMK (JaTh /Ba OINpeAeTeHHUs] HEMPEepPbIBHOCTH (QYHKIHMH, CHOpPMYIHPOBATH
HEKOTOPbIE TEOPEMBI O HEITPEPHIBHOCTU (PYHKIIUN).

[TonsiTre ogHOCTOpOHHUX TipeaenoB. ChopmynupyiiTe TeopeMy O CYIIECTBOBAaHHUH Npezena GyHKIUI
B TOYKE.

Pa3peiBbl QyHKIUH 1 UX KIaccupUKaIus.

beckoneuno manbie u OeckoHeyHo Oonbime GyHKIuu. CBOMCTBa GECKOHEYHO MaJIbIX U OECKOHEYHO
007bIINX (YHKITHI.

CpaBHeHHE OECKOHEYHO MallblX M OeckoHeyHO Oomnbiiux ¢GyHKkuuid. IloHATHe rimaBHOW wyacTu
0ecKOHEeYHO Majiol (yHKIUH.

3anumure TabauIly SKBUBAICHTHBIX OECKOHEUHO MajblX GYHKIUMH U JIOKakuTe cBoicTBO: “Ecnu

« (x)~B(x),ap(x)~y(x),mo ...”

IIpumepnl 3K3aMeHANMOHHBIX ONJIETOB
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BUWJIET 1

1. CpoiicTBa ompenenuTens.
2. OnpeneneHre BEKTOPHOTO MPOU3BEICHHUSI, CBOMCTBAa BEKTOPHOTO MPOU3BEICHUS.

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

. 1—cos6x?
4. Beruucaute lim —_—
X0 ginty

Cemectp 2

KontposabHbie padoThl

1. Konrponbnas pabdora no reme «IIpon3BogHbIe»
2. KontposnbHas pabora no teme «HeomnpeneneHHblit HHTErpa»
3. KonrtponsHas padora no teme «luddepeHunanbHpie ypaBHESHH»

Kontpouabnasi padora no treme «IIpouzBoanbie»

1. Mana dyukius U = 4 X2 + y2 +2° . Haiitu:

a) koopymHatkl Bektopa gradu s rouke Mgy(L,—2,2);

ou
6) — BTouke M B Hanpasnenun sexropa a=(8,—4,1).

2. JlokasaTb, uto QpyHkims Z=X—7TYy+ Xy2 — 2x2y YIOBJIETBOPSIET YPABHEHHIO

2 2 2
y-6—22+2(x+ y)-£+2(2x+ y)-a—zzzo.
ox oxoy oy
esin X
3. Nana Bextop - Gynkuus onuoii nepemennoii f(X)=| tgx |. Haitru f'(X) u f"(X).
2sin 2x

[y2 2
4. Jlana pyHKuus f(X,y):[S' Xty J

2-In(4x +3y)
X=t+sint,

5. Haiitu Y, u Yy, , €ciiu
oo {y=2+cost.

6. ®yHkus Z = Z(X, y) 3a/laHa HESIBHO YPaBHEHUEM XZyZ -3y Z2 +2z-4x=0.
BhbIUCINTS: &) g(1,0, 2); 0) a—Z(l, 0,2).
OX oy

KonTpoabHas padora no teme «HeonpeneieHHbI HHTErpa»

1. jcosx-(sin5x+1)dx
2. Ix-lnxdx
-5
e
dx
4,
I X —X?

J- dx
COS?X — 25inX - COSX + 3siNn %X

24
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Kontpoabnas padora no teme «uddepenunaabHbie ypaBHeHH D
1. Haitgure oOmuit maTerpan nuddepeHImaibHOT0 ypaBHEHUS

3e"sinydx:(e(;__)43_yl)dy

y —4xy =—4x3 y(0) =-1/2
2. Haiinure pemenue 3aaa4n Komm
3. Haiinure o6muii naTerpat nuddepeHnnaibHOro ypaBHEHHS

. . 1 1
(smy + ysinx + dex +(xcosy —COSX + yjdy =0

Xym + y/r —
4. Haiinute obuiee peurenne auddepeHnnanbHoro ypaBHeHUs %

y"=8y"¥(0)=1y(0)=2
5. Pemute 3amauy Komu
6.Haiiaure obmieeperienue auddepeHnanbHoro ypaBHeHus Yy + 3y” + 2y = X 21 2x+3

7.Pemure 3anaay Ko
X

e
Yy = m, y(O) = |n27, y’(O) =1-1n9

. . dx =—2X+ 2y,
8.Haiiaure obiee perienue cuctemsl AU pepeHnaIbHbIX YpaBHEHHMA dt
gt = 2X+y +16te!

KounoxkBuym

e lHTerpanpHOe UcuucieHue, audQepeHnnaIbHbe ypaBHEHHS
Bonpocsl Ha KOLUIOKBHYM (DOPMHPYIOTCSI H3 CITHCKA BONIPOCOB HA JK3aMeH

Tembl 1a00paTopHBIX padoT
1. Beoluncnenue miomaan NoBEpXHOCTH
2. Beruucnenue 06bEMOB Tel
3. UYucnennoe pemenne auddepeHnnanbHbIX ypaBHEHUN
4. TlpumeHeHUE CTENEeHHBIX PAIOB K pelIeHnIo JuddepeHInaibHbIX ypaBHEHUH
Tembl 1511 caMOCTOATEIBLHOMH PadoThI
[IponsBonHas maTpuna.
JuddepennrpoBanre HEIBHO U MApaMETPUUIECKH 3aJaHHBIX (PYHKIINH.
ITonsATHE YaCTHOW NPOU3BOJHOM.
[Tonstue nuddepenumana GyHKIUH.
[TpouzBosaHbie U U hepeHIaTbl BEICIINX MOPSIKOB.
DKCTpeMyM (PYHKITUH HECKOIBKHUX TIEPEMEHHBIX.
Heo6xoanMele 1 10CTaTOYHBIE YCIOBHS SKCTPEMYyMa.
Haunmensiiee u Hanbosbiee 3Ha9eHUs] GYHKITUN B 00JIACTH.
HeonpeznenenHslil nHTETpaJl.
. [lpaBuna uaterpupoBanus. [lonsenenne moy 3uak auddepenimana.
. IaTerprpoBaHue Mo 4acTsM.
. UnaTerpupoBanue npocTenmmx qpooei.
. InTerpupoBanue uppavoHaIbHBIX U TPUTOHOMETPUYECKUX (DYHKITHIA.
14. HecoOGcTBEeHHBIC HHTETPAITBI ¢ OECKOHEUHBIMH TIPEIeTIaMHu.
15. OnpenenéHnplit HHTETPAI.
16. HecoOcTBEeHHBIE HHTETPAIIBI OT HEOTPAHMYEHHBIX ()YHKIIHH.
17. Ilpu3Haku CXOAMMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.
18. JIBoiiHbIE M KPUBOJIMHEHHBIC HHTETPAJIBI.
19. Cuctembl TMHEHHBIX TU(GEpEeHIINATBHBIX YPaBHEHUH.
25
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20. Iucddepenunanbabie ypaBHEHHUS IEPBOTO MOPSIKA.
21. YpaBHEeHUS C pa3AeSIIOITUMUCS IEPEMEHHBIMU, JIMHEHHBIC, OTHOPOJIHBIE W B MOJHBIX TuddepeHim-

aJjiax.

22. YpaBHEHHS BBICHINX MOPSIKOB, JOITYCKAIOLINE TIOHIKCHHE TTOPSAKA.
23. Teopus MMHEHHBIX U PepeHIINATBHBIX YPaBHEHUN TIOpsiiKa N.
JK3aMeHAUMOHHbIE BONMPOCHI

1.
2.

O N o O~ W

10.

11.

12.
13.

14.
15.

16.

17.
18.
19.
20.
21.

22,

23.

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

30.

Onpenenenue npouspoauoil pyukimu Y=f(x). Jlokaxure no onpenenenuro (sinx)’ = cosx.,

Banummre  onpenesieHue  npousBogHoM  ¢yHkumu - Y=f(X). JlokaxuTe 1O  ONpeaeIICHUIO
' 1
(logg,x) = —

xlna’

Onpenenenne npoussoHoit Gyuximu y=f(x). Jokaxure mo onpenerernio (a*) = a*lna.

3anuimTe onpeneneHne nponssoHoil Gpynkimu Y=f(x). Jlokaxure mo onpenenennio (x™) = nx™ 1,

IIpowusBoHas ot o6parHoit hyHkimu. Beisegure hopmyny (arcsinx).
TIpousBoHas oT oGpaTHOlM (Gynkiuy. Besenute hopmyny (arctgx).

['eomeTpruyecKuii CMBICH MPOU3BOAHON 1 Tud dhepeHImraa.
[IpousBogHasi CTENMEHHO-TIOKA3aTeNbHOM  (QyHKIMH Y = u(x)"™. Merop norapupMuIEcKoro

nuddepeHIpoBaHuS.

Huddepernman yucioBold (QyHKIUM YUCIOBOTO aprymeHrta (ompexaeneHue auddepeHIupyeMoin
dbyukum, onpeaeneHue auddepennuana, 18a ceoiicta auddepennuana, cBa3b auddepennuana c
IIPOU3BOTHOMN).

[Tonstue quddepeHnmana BpICIIEro nopsaka GyHKINA OAHON IepeMeHHoi (onpeaeneHue, Gpopmymna
Jutst Beraucienust). opmynsl auddepennnano BeICHIETo TOPsAKa OT CYMMBI M IIPOU3BEICHHUS.
[TpaBunio Jlonurans ( hopMylIupoOBKa TEOPEM, PACKPHITHE PAa3IMUHBIX THIIOB HEONpEAENECHHOCTEH,
JOCTOWHCTBA U HEIOCTATKHU TPABUIIA).

[Tapamerpuuecku 3a1anHble GYHKINU U UX AU HEpeHInpPOBaHUE.

HesiBHO 3a1anHble QyHKIMHN U uX quddepeHpoBanme (onpeaeseHue, BbIBeCTH GopMyIly JUIs
cilyyasi IByX epeMEHHBIX, TPUBECTH (POPMYIIBI B CIIydae TPeX MEePeMEHHBIX ).

®opmya Teinopa. [Tonyunte Gpopmyiny Maknopena ast GyHKuii €, sin x, cosx.

AcumnToTsl rpaduka GyHKIMH U UX OTBICKaHHUE (OIpeJieIeHUe, BUbl aCHMITOT, BBIBOJ (GOpMyI
JUTsl HAXOXKJICHUST mapameTpoB K, b ).

YacTHble MPOU3BOJHBIE (ONpeAeieHHe B CiIydae JIBYX IEPEMEHHBIX, B cllydyae N MEpeMEHHbIX,
MIPABUJIO OTHICKAHUS).

[Tpon3BoIHBIE BBICHIMX MOPAIKOB (QYHKIIUM MHOTUX NEPEMEHHBIX.

[Tonsitue nuddepennnana GyHKIMU MHOTHUX IEPEMEHHBIX.

Juddepenunansl BBICIINX MOPAIKOB (PYHKIIMM MHOTHX IEPEMEHHBIX.

[Tpon3BoHAs 1O HANIPABICHHUIO W TPAJAUEHT (OTIPEIeIeHNs, BBHIUMCIIEHUE, CBOWCTBA).

[TepBooOpaznas ¢ynkunu. dPuzndyeckuit U TEOMETPUYECKHH CMBICH 3aJauyd  OTBICKaHUS
nepBoobOpazHoii. Heonpenenennsiit nuaterpan. CBoiicTBa HEONPEAEIEHHOTO HHTErpaa.
WuterpupoBanue mo yactsaMm. Jlokaxure (GopMylly HHTETpHpOBaHUS MO yacTaM. [IpakTuueckuit

CMBICJI METOJa. HpI/IBe)II/ITe IMPUMEPHI KJIaCCOB MHTCTPAJIOB, K KOTOPBIM IPUMEHUM METO/I.
A Mx+N

. .. A 2
WuTerpupoBane MpoCTeUIINX Apo0eii: Ta C—aF'viprig (p® —4q < 0).
JlaTh ompeieieHue HHTETPATbHON CYMMBI M OTIPEICTICHHOTO HHTETpajIa.
CBoiicTBa orpe/IeIeHHOT0 HHTErpaa, BBIpaKEHHBIE paBEHCTBAMHU.
CBolicTBa ONPEEIEHHOT0 HHTETPAIA, BIPA)KECHHBIE HEPABEHCTBAMU
3aMeHa epeMeHHBIX B ONPEIeTICHHOM HHTErpaje.
JloxazarenbcTBO (hopmyibl Hetotona-Jleitonama.

CDopMyna HHTCTPUPOBAHUA 1TO YaCTAM IJIA ONIPECACIICHHOI'O MHTCIpaJia.

0
dx
HecoOcTBenHbie nHTErpaiibl epBoro poxaa. [lpusHaku cpaBHeHus. VccienoBanue MHTErpaia j—a
> X
VYcnoBHas u abCcoIOTHASE CXOIUMOCTb.
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31.
32.
33.

34.

35.
36.
37.
38.
39.

40.
41.

42.

43.

44,
45.

46.

47.

48.
49,

50.
51.

52.
53.

Beruuncnenue mionanei B 1€KapTOBLIX U MOJSPHBIX KOOPIAUHATAX.

Beruncnenue IMHbI KpUBOU B IEKAPTOBBIX U NOJIIPHBIX KOOPIUHATAX.

Huddepenunanbable ypaBHEHHUS IEPBOTO MOPAIKA, MX (HOPMBI 3aMCH U T€OMETpHUYECKasi HHTEpIIpe-
Tauus.

[Mocranoeka 3anaun Komm s ypasuenus Y = f(X,Y) . ®opmynupoBka TeOpeMBI CYILIECTBOBAHHS

€AVMHCTBEHHOCTH peleHus 3anadn Komm.

ITonsaTue o61ero, 4acTHOro U 0co0Oro PeLIeHHUs.

VYpaBHEHHUs € pa3IeIAOIUMUCS IIEPEMEHHBIMU, OJHOPOIHBIC YPABHECHMUS.

VYpaBHeHus B OJHBIX quddepeHnnanax.

JInneliHble ypaBHEHUs [1IEPBOrO MOPsAKA, ypaBHEHU bepHyiuu.

ITocranoBka 3amaun Komm i ypaBHeHus N-ro nopsaka. @opMylInpoBKa TEOPEMBI CYIECTBOBAHUS
U enuHCTBeHHOCTH. [oHATHE 00IIero pemeHus.

YpaBHEHMSI BBICIIMX IOPSAAKOB, TOIYCKAIOIME IIOHMKEHUE MTOPsIIKA.

OOmwmii BUJ HEOJHOPOAHBIX JIMHEHHBIX U OJHOPOJIHBIX YpaBHEHHH N-ro mopsnaka. CBoiicTBa pere-
HUI OJJHOPOJHOTO JINHEHHOTO YPaBHEHUS.

[TonsTre ¢GyHIAMEHTAILHON CUCTEMBI PEIICHUH OJIHOPOIHOTO ypaBHEHHS. Teopema O CTPYKType
00I1Iero perIeHus: OJHOPOAHOIO IMHEHHOTO YpaBHEHHS.

Otpickanue QyHIaMEHTATbHONW CHCTEMBI PEHICHUI M OOIIEero pemeHusl OJHOPOAHOTO YPaBHEHUS C
MTOCTOSTHHBIMH KO3 (UIIMCHTAMH.

Teopema o cTpykType 00IIero peneHus: HeOAHOPOIHOTO JTHHEHHOTO ypaBHEHUs N-T0 TOPSIIKA.
Meto Bapualuy MPOU3BOJIBHBIX ITOCTOSHHBIX JIUIs1 HEOAHOPOJHOTO JIMHEWHOIO ypaBHEHHs N-roO IO-
psaka.

ITon6op YacTHBIX pelIeHU HEOAHOPOAHOTO JIMHEHHOTO YpaBHEHHUs € MPaBOM YacThIO CIIEUATIBHOTO
BHJIA.

MarpuuHnast ¢popma 3anucu CUCTeM JIMHEHHbIX quddepeHnnanbHbx ypaBHeHUd. [lonaTue perenus
cucteMbl. CTpyKTypa OOLIEro pelieHns CUCTEMbI OTHOPOAHBIX YPaBHEHU.

MeTobl MHTETPUPOBAHUS CUCTEM JIMHEWHBIX U (depeHualbHbIX YPaBHEHUH N-T0 mopsiaKa.

MeTto Bapualluy MPOU3BOJIBHBIX MTOCTOSHHBIX JUISl CUCTEM JIMHEHHBIX Nn(ddepeHnalIbHbIX ypaBHe-
HUU N-TO MOPsIIKA.

Beluncnenue n1BOMHOrO MHTETpasia B IEKapTOBBIX KOOpAMHATaX. | €OMETpUYECKHI CMBICI IBOWHOIO
HHTErpaa.

3aMeHa epeMEHHbIX B IBOMHOM UHTerpasie. J|BoiHOM HHTErpa B MOJIIPHBIX KOOPAUHATAX.
Beruncnenne KpuBOJIMHENHBIX UHTETPAJIOB IIEPBOTO POAA.

Brrunciienne KpuBOJIMHENHBIX UHTETPAJIOB BTOPOTO POJIA.

IIpumepnl 3K3aMEeHANMOHHBIX OMJICTOB

3 X
1. Haiizure YacTHBIE MPOM3BOIHBIE IEPBOTO U BTOPOro mopsiakoB z(x,y) ==+

BMJIET 1
y
y X

2. Ompenenenne HecoOcTBeHHOTro MHTErpaia I pona. ['eomerpuueckuii cmbici. JloctaTouHble TPU3HAKH

cXoIuMOCTH (0e3 ToKa3aTeabcTBa). AOCOIIOTHAS CXOIUMOCTD.

JuddepeHnmansHpie ypaBHEHHUS ¢ PA3JIEISIONIAMUCS ITEPEMEHHBIMH.

Haiinure npoussoadyo ¥y = In (tg ;) — ctgv/x

Cemectp 3

1.
2.

KontponpsHas pabora no teme «OyHKIIUU KOMIUIEKCHOTO ITEPEMEHHOT0»
KonTponbeHas pabota o teme «UucnoBbie U (yHKIIMOHAIBHBIE PSABI)

KontponbHas padora no reMe « PyHKIMH KOMILICKCHOTO ITEPEMEHHOI0»

1. Haiigure Bee 3HaUeHUs KOPHS Y —3+ 4i
2. TIpencrasbre B anrebpanueckoii dopme a) Ln(—1+i+/3); 6)(1+i )i
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3. Haueprure o6nacTs, 3a1aHHy0 HepaBeHcTBamu 2 —1 <1,

4. Tlokaxwute, uTo 3amaHHas QyHKIus U(X,y) SIBJISETCS rapMOHHYECKOW. BoccTaHOBUTE MHUMYIO YacTh

aHamutrueckon ¢pynkuuu f(z),ecmu u(Xx,y)=-2xy -2y u v(21)=1

5. BblukcIuTE HHTETPA I (1+i+2z)dz, rue C — nuHus, coequusomas Toukd 21 =0 u Z2 =1 + i 1o

C
NpAMOi

6. Beruucnure uHTETpa if dz, ecau C: a) |Z 2| 1;0) |Z—4| 3; B) |Z—2|
-6z

KonTpoabHas pa6ora no teme «HuciaoBbie U PyHKIMOHAIbHBIE PAIBD)
1. Hccnenyiite 4ucCIOBBIE PSIIBI HA CXOIUMOCTh

» 1 ® N » 3" 3n+2
V2 V25 Y S >§(4n J

o0 o0
2. HaiimuTe 061acTh CXOAMMOCTH psijia a) Z(In x)” , 0) an”
n=1
3. Paznoxute pynkuuu B pag Teisiopa B OKpECTHOCTH TOUKH X =0

Q) f()=1-e%, 6) f(x)=sin?x, ) F(x)=——, 1) F(x)=In 1rx

+ X 1-x
KosnoxkBuym

e DyHKIMM KOMIUIEKCHOTO MIEPEMEHHOTO0, YUCIIOBBIE U (DYHKIIMOHAIIBHBIE PSAIbI
Bonpocsl Ha KOLUIOKBMYM (DOPMHPYIOTCSI U3 CITUCKA BOIIPOCOB HA IK3aMeH

Tembl 1a0opaTopHbIX padoT
1. Paznoxenue pynkuuu B paasl Teitnopa u Jlopana
2. Brpruncnenue 3Ha4eHUH (QYHKIMH C TIOMOIIBIO CTENICHHBIX PSIOB
3. IIpumMeHeHHe CTENEeHHBIX PSAAO0B K BEIYMCICHHUIO ONPEeEIEHHBIX HHTEIPaJIOB
4. Tloctpoenue rpadukoB 4acTUYHBIX cyMM psifa Dypobe

Tembl 1511 caMOCTOATEIBLHOMH PadoThI

YucnoBsle psb.

CxomuMocCTh 1 cymMa psija.

AOCOIOTHAs M YCIIOBHASL CXOAMMOCTb.

HeoOxonumoe yciioBue cXOIMMOCTH.

CBoiicTBa aOCOIIOTHO CXOISIINXCS PSIJIOB.

[Ipu3naku aGCOMIOTHON CXOAMMOCTH.

3Hako4epenyromuecs psaisl, npu3Hak Jleiionuma.

dyHKIIMOHATBHBIE psAbl. O0IacTh CXOMUMOCTH. PaBHOMEPHAST CXOUMOCTb.

. IIpusnaxk Beiiepmrpacca.

10 CBolicTBa paBHOMEPHO CXOASAIIMXCS PAIOB: CTEIIEHHBIE PS/IBI.

11. Teopema AGensi, paaAnyc U UHTEPBAI (KPYT) CXOJUMOCTH.

12. Psan Teitnopa. [IpuioskeHne CTEIEHHBIX PSAIOB K MPUOIMKEHHOMY BBIYHCIICHUIO 3HAUCHHUH (DyHKIIAI
U UHTETPAJIOB.

13. JleicTBuUS ¢ KOMIUIEKCHBIMU YUCJIAMH B QJIT€OpandecKor U TPUTOHOMETPHUUYECKOM M TIOKa3aTeIbHOU
¢bopmax.

CoNoUA~AWNE

28

CornacoBaHa Ha noptane Ne 12423



14.
15.
16.
17.
18.
19.

Bo3BeneHne KOMIIJIEKCHOTO YKCTIa B CTETIEHb U M3BJICUEHHE KOPHS U3 KOMIUIEKCHOTO YHCIIA.
[TonsTHE PYHKINU KOMIUIEKCHOTO TIEPEMEHHOTO.

[Tpou3BoaHas HyHKINN KOMITJIEKCHOTO MEPEMEHHOTO.

[TonsTre ananuTryeckoi GyHKIMH. IHTErpan oT pyHKINN KOMIUIEKCHOTO TIEPEMEHHOTO.
Wuterpansuas popmyna Komm.

OcoOble TOYKH.

JK3aMeHAUMOHHbIE BONMPOCHI

1.
2.

N ok w

9.

10.
11.
12.

13.
14.
15.

16.
17.
18.
19.
20.
21.

22,
23.
24,
25.

AOGcCouoTHAs M YCIIOBHASL CXOAUMOCTD YHCIIOBBIX PSIOB.
[Ipu3nak cpaBHeHMs a0COTIOTHOM CXOIMMOCTH B KOHEUHOH (opMe, MpeAeNbHbIN MPU3HAK CpaBHE-
HUSL.
[Ipusnak Jlamambepa B mpenenbHoi hopme
[Tpusnak Komm B peaensHO Gopme.
Nuterpanbusiii npusnak Komu.
[Tpu3nak JleitOnuna ams 3Hakodepeayomuxcs psaaoB. OneHka ocTaTka psjaa.
OyHKIMOHATBHBIN pall. CXOOUMOCTh (DYHKIITMOHATIBHOTO psa.
PaBHOMepHAs cX0AMMOCTh (DYHKIIMOHATIBHOTO psifa. JlocTaTouHblii Mpu3HAK paBHOMEPHOH CXOIUMO-
CTH (YHKIIMOHAJIBHOTO pAJa
[TonsaTue crenennoro psaa. O61acTh CXOTUMOCTH CTENEHHOTO psifa. Teopema Abens.
Teopema enquncTBeHHOCTH psana Teitnopa. [Ipuemsl paznoxenus pyHkuuii B psiasl Telinopa.
Hynu ananutuyeckoi GpyHKIUY.
Psan Jlopana. O6nacts cxonumocTu. CopMyaupoBaTh TEOPEMY O pasiokeHuu GyHKIUH B psf Jlo-
paHa.
Psan Jlopana B OKpecTHOCTH O€CKOHEUHOCTH. XapaKTep TOUKH OECKOHEUHOCTH.
[TonsaTne 0coboi TOUYKH, U30JIMPOBAHHOMN 0co00# ToukH. Kinaccupukaius ocoObIX TOUEK.
OrnpeneneHne KOMIUIEKCHBIX uncen. Kak BBOOUTCS omnepamus CIOKEHHUS M YMHOXEHHUS KOM-
TIJIEKCHBIX YHUCeN?
N300pakeHre KOMIUIEKCHBIX Yucell Ha IIOCKOCTH. CONpsKeHHbIE KOMIUIEKCHBIE YHCIIA.
Haiite onpeneneHne MOyl U apryMeHTa KOMIUIEKCHOTO YHCIa.
Tpuronomerpudeckas popma 3anucu KOMIIJIEKCHOTO YUCIIA.
['maBHOE 3HaUeHNE apryMeHTa KOMIUIEKCHOTO YHCIa.
Kaxk Beipaxkaetcs arg(z) u uepes ¢pyukiuu arctg(x)?
Chopmynupyiite TeopeMmy 00 YMHOKEHHH U JIEJICHUN KOMITJIEKCHBIX YHCEJI, 3alTMCAaHHBIX B TPH-
TOHOMETpPUYECKOH popme.
3anumute GopMyny ISl OTBICKaHHS Uz .
Haiite onpenenenue jorapupma KOMIUIEKCHOTO YHCTIA.
3anuiuTe Bce 3HAUYCHUs JToraprudmMa KOMIUIEKCHOTO YKcia. [ 1aBHbIe 3HaYeHHs Torapudma.
Kak BBOgsITCs omtepanuu Sin z, €oS z, tg z, ctg z, sh z, ch z qis xomrIeKCHBIX Z?

IIpumepnl 3K3aMEeHANMOHHBIX OMJICTOB

BUJIET 1

1. C(l)OpMYHprfITe 1 JOKAXUTEC TCOPEMY 00 YMHOXCHUHN U ACJTICHUN KOMIIJICKCHBIX YUCCII, 3allTMCAHHBIX B

TPUTOHOMETPUUECKOH opMme.

2. Psnwr Tetinopa. [IpuBenute npumepsl pasioxenus GyHkimid B psi Teinopa.

1
3. Hailiaure Moy ¥ IIaBHOE 3HAYECHUE apryMEHTa KOMIUIEKCHOTO Yuciia Z = _E +€

—in/3

. . . < 1
4. WccrenyiiTe Ha CXOUMOCTD CIICTYIOIIHI YUCIIOBOM PSII: Z(—l)n In (1+ FJ . YkaxuTe, psaa CXOIUTCs

n=1

YCJIOBHO, a0COITIOTHO, JTHOO pacXOAnuTCS.
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4. MeToan4eckue MaTepuasbl

Jns obecrieuenust mporecca oOydyeHHsI W peIIeHUs 3a/1ad OOyueHHs! HCHOJIB3YIOTCS CIEIYIOLIne
Marepuabl:
— METOAMYECKUE MaTepuaibl, ONpPEeSIONIe MPOLUeAYyphl OLEHUBAHUS 3HAHUM, YMEHHUH, HaBBIKOB H
(unM) ombiTa AEATENBHOCTH, XapaKTEPU3YIOUIMX STanbl (POPMHUPOBAHUS KOMIIETECHIMHA, B COCTaBe
COTJIACHO MyHKTY 12 paboueit mporpamMmsl
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