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1. MIEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110
AUCHUIIJIMHE, COOTHECEHHBIX C HJIAHUPYEMbIMH
PE3YJIbBTATAMHU OCBOEHMHMSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

1.1. Henpro n3ydeHus qucuuIuiMHbl «MartemaTuka, 4.1» sSBisoTcs TeopeTuyec-
Kasg W TMpaKTH4YecKas MOJATOTOBKAa OYIYIIUX BBITYCKHHKOB B O0JIACTH MAaTEMAaTUKH,
HEOOXOOUMOW  JJii  TPaMOTHOM  MareMaTH4yeckol  (HOpPMYIHpPOBKHA  JTFOOBIX
TEXHUYECKUX WIM COLMAIbHO-)KOHOMUYECKUX 3aJlady; BbBIOOpAa MaTeMaTH4ECKOro
amnrapara JJisl UX MOJECIHPOBAHUS W PELICHMS; YMEHUS aHAJIU3UPOBATH MOJyYECHHBIE
pe3ysbTaThl U HCIOJIb30BaTh HMX B CBOEH IMPAKTHUECKONH NpOodhecCHOHATBHON
NEATEIbHOCTH B PEIICHUN TEXHUYECKUX, YIIPABICHYECKUX, HCCICHOBATEIBCKUX U
DKOHOMHYECKHUX 3a]ad.

1.2. Uzyuenue aucuuiiauHbel «Marematuka, 4.1» CHocOOCTBYET peLICHUIO
CJIEYIOIIUX 3a7a4:

- Pa3BUTHE JIOTUYECKOTO U AIITOPUTMHUYECKOTO MBIIIJIEHUS CTYCHTA;

- BBIpa0OTKa YMEHHS MOJIEIUPOBATh peajbHble (PUHAHCOBO-DKOHOMHYECKHE
IIPOLIECCHI;

-OCBOGHME  IIPUEMOB  HCCIIEOBAHMS WM PEIIEHUS  MaTEMaTHYECKU
dhopmanu30BaHHBIX 3aja4,

- BBIpa0OTKAa YMEHUS aHAIU3UPOBATh MOITYYEHHbIE PE3YbTAThI,

- pa3sBUTHUC HABBIKOB CaAMOCTOATCIBHOI'O H3YUCHUA HaquOfI JIUTCPATYPhI IIO
MAaTCMATUKC U €C IIPUITOKCHHUAM.

1.3. TIlpoumecc wu3yuyeHHs JUCUMIUIMHBI HampaBieH Ha (HOPMUPOBAHHE
CIEAYIOIINX KOMIIETEHIINM:
Oowenpogheccuonanvnuie (OIIK)

Koo komnemenyuu | Haumenosanue u (unu) onucanue KomnemeHuyuu

OIIK-2 CnocoOHOCTBIO MPUMEHSITH COOTBETCTBYIOIUI (PU3UKO-
MaTeMaTHYeCKUH armapar, METO/IbI aHaIn3a U MOJEITMPOBAHUS,
TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO UCCIICAOBAHUS IPU
pemeHun Mpo(ecCHOHANTBHBIX 33134

Ilpogpeccuonanwvuuie (IIK)

Koo komnemenyuu | Haumenoeanue u (unu) onucanue KomnemeHyuu

IK-2 CriocoOHOCTBIO 00padaThIBaTh PE3YNIBTATH HIKCIIEPUMEHTOB




1.4. B pe3ynbrare u3ydeHus JUCIUTUIMHBI CTYICHT JOJDKEH:
3nameo:

— METOJIbI U ITpHEMBbI 0OPAOOTKH KOJIMYECTBEHHON HHPOpMAIU

- OCHOBHBIE MOHATHUS U METOJbl AHAIUTUYECKOW T'€OMETPHUU, JIMHEHMHOW anreOpsl,
nuddepeHIIaTbHOTO U UHTETPAIbHOTO HCUUCIICHUS

Ymemo:

— HCIIOJIb30BAaTh MAaTEMAaTUYECKYK) CHUMBOJIMKY JUISl BBIPDAQ)KCHUS KOJUYECTBEHHBIX U
KaueCTBEHHBIX OTHOLIEHUI 0OBEKTOB;

— NPUMEHATH METOJBI MATEMAaTHUECKOTO aHAIN3A JJIS PEIIEHUS NHKEHEPHBIX 3a/1a4

Baaoemy:

— cmocobamMM ~ HArJMSAHOTO  TpaUyuecKoro  MPEACTABICHUS  PE3yIbTaToOB
VCCJIEI0BAHHUS

— HaBBIKaMU IPUMEHEHHSI COBPEMEHHOI'O MaT€MATHYECKOTO MHCTPYMEHTApUsS IS
pELIeHHs] MAaTEMaTUYECKUX, PU3NUECKUX U XUMUYECKUX 3a/ad.

2. MECTO YYEBHOM JUCIUILJINHBI B CTPYKTYPE
OBPA3OBATEJBHON TPOI'PAMMBbBI

Jucnumnnuaa «MartemaTuka, 4.1» oTHOCHTCS K 0a30Boit yacTu 61oka b1.

N3yuyenune pucummuiiebl «Maremaruka, 4.1» TpeOyeT OCHOBHBIX 3HaHHM,
YMEHHU U KOMITETEHIIMI CTYIEHTA [0 KypCy MaTeMaTUKHU CPEIHEN IIKOJIBI.

JuciunnrHa — SIBIAETCS  NPEAIIECTBYIOMIEH JUISI  M3YYEHHUS  JIUCUUIUIMH
«Marematuka, 4.2», «Teopernueckas wexaHuka», «TeopeTHyecKue OCHOBBI
AJIEKTPOTEXHUKW», «Teopusi aBTOMATHYECKOro  yIpaBieHUs», «MeTrposorus,
CTaHJapTU3aus u ceptudukanms», «MoaeaupoBaHue dJISKTPUISCKUX TCTIeH.



3. OBBEM JUCHUIIJIMHBI B BAYETHBIX EIUHUITAX

Ne Buanl 3ausaruii Buabi koHTpOJIst
n/n | HaumeHoBaHue MOIYJIS M TEMBI 2 = =
. 2 @ o 2
Y4eO0HOIi THCIHIITHHBI E E % i § ‘E
Sz _|EJEJEE 2 ¢ £
Qe E|cCHEizS 88| .2
XS E|l 338358 233325
- R N - - R ) B B A
=52 B = & R A0S Z£aZal »»wnl
1 2 3 4 |5 6 7 8 9 10
1 | Moayas 1. BBenenue. OcHOBBI 24/0,67 | 2 1 - 21 1
JIMHEHHOH aaredpbl
2 | Tema 1.1. OcHOBHBIE HOHATHSI 4/0,11 1 3
JMHENHOMN aireOpsl
3 | Tema 1.2. Pemtenune cucrem 10/0,28 1 9
JIMHEHHBIX YPABHEHUN
4 | Tema 1.3 Matpuiisl U UX 10/0,28 |1 9
IPUMEHEHHE K PCIICHUIO CUCTEM
JIMHEHHBIX YPABHEHUN
5 | Moayas 2. OcHoBbl BekTopuoii | 20/0,56 |1 |2 - 17
aJredpbl
6 | Tema 2.1. OCHOBHBIE TTIOHSITHUSA U 4/0,11 1 3
OTpeICIICHUS
7 | Tema 2.2. IlepeMmHOXEHHE 16/0,44 2 14
BEKTOPOB
8 | MoayJb 3. AHAJIUTHYECKasI 24/0,67 | 1 1 - 22
reoMeTpus
9 | Tema 3.1. Cuctembl KOOpAHHAT 4/0,11 4
10 | Tema 3.2. Paznuunble BUOBI 4/0,11 1 3
YpaBHEHUH IIPSIMOM Ha INIOCKOCTHU
11 | Tema 3.3. YpaBHEHHS ITOCKOCTH 6/0,17 6
Y IPSIMOM B IPOCTPAHCTBE
12 | Tema 3.4. KpuBbie BTOpOTo 6/0,17 |1 5
TOpsIIKa
13 | Tema 3.5. I[loBepxuocTu BToporo | 4/0,11 4
TOpsIIKa
14 | Monayas 4. Benenue B 36/1 1 |2 - 33
MaTeMaTHYeCKHil aHAJIN3
15 | Tema 4.1. dyHKIUSA 6/0,17 |1 5
16 | Tema 4.2. Ilpeaen 10/0,28 1 9
nocneaoBarenbHOCTH. [Ipeaen
byHKIUNA
17 | Tema 4.3. CrtocoOBI BEIUUCIIEHUS 10/0,28 10

npenenoB. CpaBHEHUE
OECKOHEUHO MaJbIX (QYHKITHIA




18

Tema 4.4. HenipepbIBHOCTH
(GyHKLIMU B TOUKE U HA
npomexyTke. Touku pa3pbiBa, UX
KJIacCU(UKAIUS

10/0,28

19

Tema 4.5. [TonsiTue Nporu3BOHOM
¢ynkuuu. {uddepenuupyemocts
dbynakuuu. [IpaBuna HaxoXaCHUS
MIPOU3BOIHOM U AuddepeHnnana

24/0,67

22

20

Tema 4.6. [Ipon3BoiHas CIOKHOM,
00paTHOM U MapaMeTpU4IeCKu
3aIaHHON (DYHKITHH.
[TpousBoHbIe U TU(HEpEeHITHATIBI
BBICIINX ITOPSIIKOB.

16/0,44

15

HUroro

144/4

130

DK3

22

Moayas 5. IuppepenunanbHoe
HCYHUCJIeHHe (PYHKIUM OJHOM
nepeMeHHOMH

28/0,78

25

23

Tewma 5.1. OcHOBHBIE TEOPEMBI O
muhdepeHIIPYyEeMbIX (YHKIHSIX

12/0,33

11

24

Tema 5.2. [Ipumenenue
IIPOU3BOHON U1l HCCIEI0OBAaHUS

byHKIIMN

16/0,44

14

25

Moayab 6. JjieMeHThI BbICIICH
aJredpbl

16/0,44

14

26

Tema 6.1. OcHOBHEIE CBEJIEHHUS O
KOMILIEKCHBIX YHCIIax

8/0,22

27

Tema 6.2. OCHOBHEIE CBEJIEHHUS O
PAIMOHATLHBIX (DYHKITHSIX

8/0,22

28

Moayasb 7. HeonpenesieHHbIN U
onpe/eJieHHbII HHTErpaj

32/0,89

29

29

Tema 7.1. IlepBooOpazHasi.
HeonpeneneHHblii MHTErpai u €ro
cBoiicTBa. MeTon
HEIOCPEICTBEHHOTO
VUHTETPUPOBAHUS

10/0,28

30

Tema 7.2. MeToIbI BEIUHCIICHUSA
HEONpPEeIeTICHHBIX NHTETPAJIOB

10/0,28

31

Tewma 7.3. UnTerpupoBanue
paloHaIbHBIX, UPPALMOHATBEHBIX
¥ TPUTOHOMETPUIECCKUX (DYHKITUI

12/0,33

11

32

Tewma 7.4. OnpeneneHHbIi
WHTETpall, ero CBOWCTBA U
MMPUITOKCHUSA

16/0,44

14

33

Tema 7.5. HecoOcTBeHHEBIE
I/IHTeraJTI)I C 6eCKOHeqHI)IMI/I
npesesaMy U OT HEOTPaHHMYCHHBIX

byHKIMMA

16/0,44

15

34

Mopnyas 8. ®yHknuu
HECKOJILKHX NepeMeHHbIX U UX
au¢pdepeHunpoBanne

36/1

33




35 | Tema 8.1. DyHKIIMU HECKOIBKHUX 8/0,22 1 7
TIEPEMCHHBIX
36 | Tema 8.2. [luddepenmpopanue 14/0,39 1 13
(GYyHKINH HECKOIBKUX
IEPEMEHHBIX
37 | Tema 8.3. Hexotopsie 14/0,39 1 13
NPUIIOKCHUS YaCTHBIX
IPOM3BOJIHBIX
Hroro 144/4 6 130 - Ok3
38 | Moayasb 9. O0bIKHOBEHHBIE 36/1 33
auddepenunaibHbIe YypaBHEHUS
39 | Tema 9.1. OCHOBHBIE ITOHATUSA 18/05 |- 1 17
40 | Tema 9.2. OCHOBHBIE THUIIBI 18/0,5 |1 1 16
ypaBHEHHIA TIEPBOTO MOPSIIKA
41 | Monyas 10. 36/1 2 |2 32
AnddepennuanbHbie
ypaBHEHHsI BBICHIUX MOPSIIKOB
42 | Tema 10.1. OcHOBHBIE TOHATHS. 12/0,33 | - 1 11
JuddepeHnnaibHble ypaBHCHHS
N-ro mopsiaKa, JOMyCKAIOIIIe
MOHUKCHHUE TTOPSIIKA
43 | Tema 10.2. JIuneiinpie 12/033 |2 |- 10
nuddepeHraIbHbIe YpaBHEHHS
n-ro nopsaaka. Merop Jlarpanxa
BapHaIliH MPOU3BOJIbHBIX
TIOCTOSIHHBIX
44 | Tema 10.3. JIuneinnie 12/0,33 | - 1 11
muddepeHIanbHbIe YpaBHEHUS C
MOCTOSIHHBIMU KOA((UIIMEHTaMH
45 | MoayJab 11. YucioBsie u 36/1 2 |2 32
(GYHKIMOHAJLHBIE PS/IbI
46 | Tema 11.1. YncnoBble psiibl 18/0,5 |1 1 16
47 | Tema 11.2. ®yHKIIMOHATIHLHBIC 18/0,5 1 1 16
pSLIBI
48 | Moayab 12. JIBoiinbie 1 36/1 1 12 33
KPHUBOJIMHEITHbIE HHTETPAJIbI
49 | Tema 12.1. JIBoitHBIE HHTETPAIIBI 16/0,44 |1 15
50 | Tema 12.2. KpuBonuHeHHbIC 10/0,28 1 9
WHTETpaIbl IEPBOTO POIa
51 | Tema 12.3. KpuBonuHeiiHbIe 10/0,28 |- |1 9
UHTErpaJibl BTOPOTO pojia
Hroro 144/4 6 |8 130 - Ok3
Bcero 432/12 |18 | 24 390 -- OK3,
K3

9K3




4. COJEPKAHUE YUEBHOW JUCHMUILIAHBI

Moayab 1. OcHOBBI JINHEHHOM anaredpsl (24 yaca)
Tema 1.1. OcHOBHbBIE MOHATHSA JUHEHHOH anreOpsI (4 Yaca)

OnpenenuTenn BTOPOTO U TPETHETO MOPSIKOB, UX CBOMCTBa. AnreOpanyeckue
JOTIOJIHEHUSI U1 MUHOPBL. Onpeaenutenu N-ro nopsiaka. BeluuciaeHue onpenenuTens
Pa3oKEHUEM 110 CTPOKe (CTONOIY).

Buowt yueonwvix 3anamuii:

Jlexms: OcHOBHBIC IOHATHSI TUHEWHOHN anreOpbl luac

Tema 1.2. Pemienue cucrem JimHeitHbIX ypaBHenui (10 yacoB)
Cucremsl U3 IByX U TpeX JIMHEWHBIX ypaBHeHHU. [IpaBmiio Kpamepa. Crucremsl
U3 1 JJUHEWHBIX YPABHEHUH C 71 HEU3BECTHBIMU.
Buowt yueonwvix 3anamuii:

[IpakTrueckoe 3ansTue: PemieHne cucTeM JIMHEWHBIX YPaBHEHUN 1 gac

Tema 1.3. Marpunbl M HMX NpPHUMEHEHHE K PeEIICHHI0 CHCTEM JIMHEHHBbIX
ypaBHenui (10 yacoB)
Matpuisl, AeiicTBus ¢ HUMHU. [loHsATHE 00paTHOI MaTpulbl. MaTpuyHas 3aUCh
CUCTEMBI JIMHEUHBIX YPABHEHUN.
Buowt yueonwvix 3anamuii:

Jlexums: Marpuupl 1 UX TPUMEHEHHE K PELIEHUIO CUCTEM  lHac
JIMHEWHBIX YPABHEHUN

Monayab 2. OcHOBBI BeKTOpPHOU ajredpsl (20 yacos)
Tema 2.1. OcHOBHbBIE IOHSATHS U onipeaesieHus (4 yaca)
Cucrtembl KOOpJMHAT Ha MPSIMOM, MIIOCKOCTU U B IipocTpaHcTBe. [IpocTpancTBa

R2 151 R3. Bekropsl. Jlunelnsle onepanuu Haja Bekropamu. lIpoekuuy BekTopa Ha
ocb. Hampagnstoiiye KOCUHYCHI U JJIMHA BeKTopa. KoopAMHATHI IEHTpa MacC CUCTEMBI
TOYEK.

Buowt yueonwvix 3anamuii:

Jlexuus: OCHOBHBIE MOHSTHUS U ONPEICIICHUS lygac

Tema 2.2. [lepemHo:keHue BekTOpPoB (16 yacoB)

CkaJsIpHOE TPOW3BENECHUE BEKTOPOB M €ro CBOMCTBA. J[MHA BEKTOpa M yroiu
MEXIy BEKTOpaMH B KOOpAWHATHOM (opme. YCIOBHE OPTOrOHAIBHOCTH JIBYX
BEKTOPOB. DUZNYECKUN CMBICII CKATSIPHOIO IIPOU3BEACHUS.



BektopHoe  mpom3BeneHHME ABYX ~ BEKTOPOB, €ro  CBOMCTBA.  YCIOBHE
KOJUIMHEAPHOCTH JABYX BEKTOpOB. ['eomMeTpUyecKuil CMBICI ONPEAEIUTENST BTOPOroO
HOpsIZIKA.

CMemiaHHOE  IPOU3BENEHUE TPEX  BEKTOPOB. [ €OMETpUYECKHH  CMBICI
OIPENETUTENS TPETHETO MOPSAIKA.

Buowt yueonwvix 3anamuii:

[IpakTuueckoe 3ansaTre: ApudMeTuyeckue onepaium ¢ BEKTOpamu 2
qaca

Monayab 3. Anaautudeckasi reomerpus (24 yaca)
Tema 3.1. Cucrembl koopauHart (4 yaca)

JexkaproBa mOpsMOYrojpHas CUCTEMA KOOPAMHAT HAa IUIOCKOCTH U B
npocrpaHcTBe. IlossipHble KOOpAMHATBI Ha IUIOCKOCTH. l[lmimmHapuyeckue u
cepuueckue KOOpAUHATHI B MpocTpaHcTBE. Pa3nmuuHble crocoObl 3afaHus JIMHUM U
IIOBEPXHOCTEN B IIPOCTPAHCTBE.

Tema 3.2. PaziimuHble BUIbI YPAaBHEHHII NPAMOii Ha NMJI0CKOCTH (4 yaca)

VYpaBHEHUs JIMHUI Ha TUIOCKOCTH. Pazmuunble QOpMbl ypaBHEHHs NpPSIMOM Ha
IUIOCKOCTH. YTOJI MEXAY MPSAMBIMHU. PacCTOSIHUE OT TOUKH JI0 IPSIMOM.

Buowt yueonwvix 3anamuii:

[IpakTueckoe 3ansATHE: Y paBHEHUE NPSAMOM HA INIOCKOCTH 1 gac

Tema 3.3. YpaBHeHHsI IVIOCKOCTH U NPSIMOi B mpocTpaHcTBe (6 4acoB)

YpaBHEHUSI TUIOCKOCTHM M MPSMOW B IIPOCTPAHCTBE. YTOJ MEXIY NPSIMOU U
IJIOCKOCTBIO. YTOJI MEXK/TY TJIOCKOCTSMH. Y TOJI MEXKIY MPSAMBIMHU.

Tema 3.4. Kpusbie BTOpOro nopsiaka (6 uacon)

KpuBbie BTOpOro mnopsiika: OKpPYKHOCTb, JJUIMIIC, TumnepOoia, mapabona, ux
reOMETPUYECKHE CBOMCTBA M ypaBHEHHA. [IpuiiokeHHMsT TeOMEeTpUYeCKUX CBOMCTB
KPUBBIX  (MCHOJNb30BaHWE  (DOKAIBHBIX  CBOMCTB, MaTeMaTUYECKUE  MOJEIH
dhopmooOpazoBaHusi OUOIOTMUECKUX, TEXHUYECKUX U IPYTUX OOBEKTOB).

Buowt yueonwvix 3anamuii:

Jlexkuus: Kpusbie BTOpOro nopsaka lgac

Tema 3.5. [ToBepxHocTH BTOpPOro nopsiaka (4 yaca)

VYpaBHEeHHE MOBEPXHOCTH B MpocTpaHCTBe. LlUmmHapruYeckue MNOBEPXHOCTH.
Cdeppl. Konycwl. Dmmuncouasl. ['unepOononnsl. [lapabonouasl. ['eomerpudeckue
CBOMCTBA 3TUX MOBEPXHOCTEH, UCCIICAOBaHNE UX (POPM METOJIOM CEUCHHH.

Moayanb 4. BBenenue B MareMaTudeckuid anaaus (36 yacos)
Tema 4.1. ®yukuus (6 4acon)



MHoxecTBO BemiecTBeHHBIX uyncen. Oynknus. O61acTh ee onmpeaeeHus.
CnocoObl 3ananus. [lousitue kpuBoil. OCHOBHBIE 3JIEMEHTapHbIE (PYHKIIMU, UX
cBoiictBa W rpaduku. Croxusie U obpaTtHbie ¢GyHKIMH, ux Tpaduku. Kiacc
AJIEMEHTApHBIX PYHKIIHUH.

Buowt yueonwvix 3anamuii:

Jlexnus: OyHKIUA luac

Tema 4.2. Ilpeaea nocienoBarenabHocTu. Ilpenen pynknum (10 yacon)
DneMeHThl MaTeMaTHdeckod JIoruku. HeoOxomammoe ©W  J0CTaTOYHOE
ycnoBus. [lpsimast 1 oOpatHas Teopembl. CUMBOJIBI MaTEMAaTUYECKON JIOTHKH,
X Ucroab3oBanue. bunom HeroToHa. @opMyIibl COKPAILIEHHOTO YMHOXKEHUS.
ONeMeHThl TOMOJIOTHMH. YHCIOBBIE IIOCIEIOBATEIILHOCTH, HX POJb B
BBIUMCIIMTENBHBIX  TIpolieccax. IIpemen dYuCIOBOM  MOCIEIOBATEIHLHOCTH.
Crabunu3amnus 3HaKa y 4WICHOB IIOCJIEIOBATEIbHOCTH, HMEIOIIESH mpesen.
Cy1uiecTBoBaHME Ipeaesia MOHOTOHHOM OrpaHUYE€HHOM MOCIIEI0BATEILHOCTH.
[Ipenen ¢pynkiuu B Touke. Ilpenen pyHkuum Ha 6eckoHeyHOocTH. Ilpenen
MOHOTOHHOUN (PYyHKIIUU.
Buowt yueonwvix 3anamuii:

[Ipaktnueckoe 3anstue: . [Ipenen nmocinenoBarenbHOCTH. [Ipenen 1 gac

byHKIIIU
Tema 4.3. Cnoco0bl BbluMc/IeHHs TpeneoB. CpaBHeHHe 0€CKOHEYHO MAJIbIX

¢pyuxkumii (10 yacos)

beckoneuno wmanple (QyHKIMM B TOYKe, UX cBoiictBa. CpaBHEHHE
o6eckoHeuHo Manbix ¢yHKiu. CumBoisisl 0 u OO |
Tema 4.4. HenpepbIBHOCTH (PyHKIIUM B TOUKe U HA poMexyTKe. (10 yacos)

Touku pa3pbiBa, X KiaccupuKaius

HenpepsiBHOCT,  (yHKIIMM B TOouke. HenpepblBHOCTh  OCHOBHBIX
aneMeHTapHbIX ¢yHKimi. Touku paspeiBa, ux kiaccudukamnus. CBoiicTBa
(yHKIMI, HENpPEepbIBHBIX Ha OTpEe3Ke: OrPaHUYEHHOCTh, CYIIECTBOBAHUE
HauOOJBIIEr0 W HAWMEHBIIETO 3HAYEHWH, CYIIECTBOBAHHE MPOMEKYTOUHBIX
3HAYEHUU.

Buowt yueonwvix 3anamuii:

[Tpaktuueckoe 3ansTue: HenpepsBHOCT (PYHKITUM B TOUKE U HA 1 yac
MIPOMEKYTKE

Tema 4.5. Ilousitue npousBoaHoi pynkunu. JAunddepennupyemocts pyHkumu.
IIpaBuia HaxoxkaeHust mpou3BoaHON U nuddepenunana (24 yaca)

[Tonsitue dynknun, auddepennupyemoit B Touke. Juddepenuman
(GyHKUIMHM, €ro reoMeTpuueckuii cmpicia. OOiiee MpencTaBiI€HHE O METoAax



nuHeapuszanuu. I[IpousBomHas (GyHKIMH, €€ CMBICA B Pa3IMYHBIX 3ajladax.
YpaBHEHHE KACATEJIbHOU K KPUBOM B JaHHOW Touke. I[IpaBuiia HaxoXIEHUS
npousBoHON U nuddepennmana.

Buowvl yueonwvix 3anamuii:

Jlexnus: [TonsTrEe TPOU3BOIHON (HYHKITUH. luac
Huddepennmpyemocts dhyukiuu. [IpaBua
HaxXO0KJICHUS TPOM3BOIHOM U audpepeHImana

[IpakTuueckoe 3ausatue: IloHsTHE TPOU3BOIHON (PyHKIIKK. 1 vac
Huddepenuupyemocts pynkuun. [Ipasuna
HAXO0XJICHUS MTPOU3BOHON U nuddepeniuana

Tema 4.6. IlpousBoaHasi CJI0:KHOI, 00paTHOW W MapaMeTpUYecKH 3aJaHHOI
¢pyukuuu (16 yacos)

[IpousBonHas cinoxxkHoit u oOpatHoW (yukumu. HuddepenuupoBanue
dyHKUMHE, 3aJaHHBIX mnapaMmeTpuuecku. IIpomsBoguble u nud@epeHImabl
BBICIINX MOPSIIKOB.

Buowt yueonwvix 3anamuii:

[IpakTruueckoe 3ansaTHe: BpluncieHne npou3BoHON PYHKIIUU 1 gac

Moayas 5. IuddpepennuaibHoe ucunciaeHne GyHKIuM oJHOM
nepeMeHHou (28 yacos)
Tema 5.1. OcHoBHBIe Teopembl 0 MU Pepennmpyembix pyHknusax (12 yacos)
Teopema Pepma. Teopemsl Posutsa, Jlarpanxa, Komm, ux npumeHeHUe.
[IpaBuno Jlonurans. dopmyna Teinopa ¢ oCTaToOYHbIM YJIeHOM B ¢dopme

Jlarpamxa. Ipencrasnenne ¢yukumii €, SinX, cosx, IN(1+x), @+X)™ mo
dbopmyne Teitnopa.
Buowt yueonwvix 3anamuii:

Jlexuust: OcHoBHBIE TeOpeMbI 0 MU} dHepeHITUPYEMBIX lgac
byHKIUAX

Tema 5.2. [IpumeHeHue MPOU3BOAHOI A5 UccaenoBanus Gpynkmuu (16 yacos)
YcnoBus MOHOTOHHOCTH byHKIUM. DKCTpEMyMBbI dbyHKIUH,
HEOOXOAMMOE YyCJIOBHE, JOCTAaTOYHBIE YCIOBUSA OJKcTpeMyma. OTbICKaHHE
HauOOJbIIEr0 U HAaMMEHbIIETro 3HaueHu QyHkuuu, auddepeHnupyemoit Ha
otpeske. MccnenoBanue BbIMykiI0CTU (GyHKIMU. Touku nepernda. ACUMHOTOTHI
bysakuit. Ilonsatue 00 acumnToTHUYEeCcKOM pasnoxkeHun. OOmas cxema
uccienoBaHusl (PyHKIIMU M mocTpoeHus ee rpaduka. KpuBuszna miockoi



KpuBOH. Panmyc KpuBHU3HBL. DBOJIIOTA U 3BOJIbBEHTAa. KpuBU3HA W paauyc
KPUBU3HBI IPOCTPAHCTBEHHON KPUBOM.
Buowvl yueonwix 3anamuii:

[Ipaktuueckoe 3anstue: [lpunoxeHus npou3BOAHON PyHKIIUH 2
yaca
Moayas 6. diieMeHTHI BbicHIel ajareopsl (16 yacos)

Tema 6.1. OcHOBHBIE CBeleHHsI 0 KOMILJIEKCHBIX YHcaax (8 yacoB)
KomriekcHbie yncna, aercTBusi Haj HUMH. M300pakeHre KOMILIEKCHBIX
Yucel Ha IUIOCKOCTA. Moaynh W apryMeHT KOMIUIEKCHOTO — YHCJA.
AnrebGpandeckasi ¥ TpUTOHOMETpHUUecKas (popMbl KOMITIEKCHOTO uncia. Kopau u3
KOMITJIEKCHBIX YHCETI.
Buowl yueonwix 3anamuii:

[IpakTnueckoe 3ansatue: KommekcHsle yncia 1 vac

Tema 6.2. OcHOBHBIE CBeIeHHS 0 PALIMOHAJIBHBIX (PYHKIUsAX (8 YacoB)
Mmuorounensl. Teopema be3zy. OcHoBHasi Teopema anreOpbl. Paznokenue
MHOTOWIEHA C JIEHCTBUTEIbHBIMU KOd((PUIIMEeHTaMU HA JMHEHHbIE M KBaJpaTUYHBIC
MHOKUTENU. Pa3nokeHre paimoHaibHbIX Apo0eit Ha MpOoCTEHIIHeE.
Buowt yueonwvix 3anamuii:

HpaKTI/ILIGCKOG 3aHATHUC! PaHI/IOHaHLHBIC IIpO6H 1 gac

Moayab 7. HeonpeaejieHHbI U onpeaeieHHbIH nHTEerpaJ (32 yaca)
Tema 7.1. IlepBooOpa3nasi. HeonpeeeHHbIii HHTErpaja u ero cpoiicrea. Meron
HenocpeacTBeHHOro uurerpuposanus (10 yacon)
[lepBooOpa3Hasi. Heonpenenennpii  mHTETpan  u €ro CBOMCTBA.
HemnocpencTBeHHOE MHTErPUPOBAHUE.
Buowt yueonwvix 3anamuii:

Jlexums: OcHoBHBIE TeOpeMBbI 0 TUPhEepeHIIUPYEMBIX l4gac
dbynknusx [lepooOpaznas. Heonpenenenusiit
WHTErpajl ¥ €ro CBOMCTBA. MeTo HEMOCPEACTBEHHOTO
WHTETPUPOBAHUS
Tema 7.2. MeToabl BbIYMCJIEHUsI HeonpeaeJeHHbIX nHTerpajoB (10 yacos)
MeTtoapl MHTETPUPOBAHUS: METO]I MOJICTAHOBKH, MHTETPUPOBAHUE MO YaCTSIM.
Hcnonb3oBaHue TaOIUI] HHTETPAJIOB.

Buowvl yueonwix 3anamuii:

HpaKTqucxoe 3aHsaTHe: (OCHOBHEBIC MCTOAbI BBIYHUCIICHUA 1 gac
HCOIIPECACICHHBIX NHTCTPAJIOB



Tema 7.3. HHTerpupoBaHue PpAalHOHAJbHBIX, HPPANUOHAJIBHBIX U
TpUroHoMmerpudeckux Gpynxkuuii (12 yacos)

WNuTterpupoBanre panvoHANIbHBIX, UPPALUOHATIBHBIX U TPUTOHOMETPUUYECKUX
(yHKUIHH.

Buowt yueonwvix 3anamuii:

Jlexuus: HuTerpupoBanne paliioHaNbHbIX, UPPALIMOHATIBHBIX  lyac
U TPUTOHOMETPUUYECKHUX (DYHKITHIA

Tema 7.4. OnpeneJieHHbIH HHTErPaJl, €ro cBoiicTBa u nNpuiaoxenus (16 yacon)

3agaur, NPUBOASIIME K MOHATHIO ONPEAETICHHOro MHTerpana. OnpeneneHHbI
uHTerpai U ero cpoictBa. dopmyna Heiorona-JleitOHuia, ee mNpUMEHEHHE IS
BBIYHCIICHUS OIIPENEICHHOIO UHTETpaIa.

KomnereHuuu: uMMeTh NpeAcTaBieHUE OO OIpEeNeCHHOM HHTErpajie M €ro
CBOMCTBAaX; YMEThb HCIOJb30BAaTh €ro [JI1 BBIYMCICHUA TE€OMETPUUYECKUX U
(U3HYECKUX BEJIMYUH.

Buowt yueonwvix 3anamuii:

Jlexums: Onpenenennpiit uaTerpan. Ero npuinoxeHus l4gac
IIpakTnueckoe 3ansatue: OnpeneneHHbld HHTETpai. Ero npuinoxeHus 1 gac

Tema 7.5. HecoOcTBeHHBbIe HHTerpajbl ¢ 0eCKOHEYHBIMHM IMpeaeaMM M OT
HeorpaHu4YeHHbIX pyHKui (16 yaco)

HecobcTBeHHbIE HHTETpaIbl ¢ OECKOHEUHBIMU MpEieNaMi U OT HEOTPaHUUEHHbIX
GbyHKIMIA, UX CBOMCTBA.

Buowt yueonwvix 3anamuii:

Jlexuums: HecoOcTBeHnHbIe HHTETpaIbI C 0€CKOHEUHBIMU lygac
npenesaMy U OT HEOTPaHUUYEHHBIX (DYHKITHI

Moayib 8. ®yHKIIMU HECKOJIbKHUX MePeMEHHBbIX U HX
nuddepenuuposanue (36 yacos)
Tema 8.1. ®yHKIUHM HECKOJbKHX NMePeMEeHHBIX (8 4acoB)
OyHKIIMM  HECKOJIbKUX TepeMeHHbIX. OOnacte omnpenenenus. llpenen
by, HempepsIBHOCTS.
Buowt yueonwvix 3anamuii:

Jlexuus: @yHKIIMU HECKOJIBKUX MIEPEMEHHBIX luac



Tema 8.2. ludpPpepennupoBanue PyHKIUI HECKOJIBKUX NMEPeMEHHbIX
(14 gacoB)

Yactasle mpousBoanble. [lomublil nuddepeniman, ero cBs3b C YaCTHBIMU
npou3BoAHBIMUA. HBapraHTHOCTH (popmbl momHOTO Auddepenimana. KacarenpHas
IUIOCKOCTh MU HOpMalb K TOBEPXHOCTU. ['€OMETpHYecCKHii CMBICT TOJIHOTO
mupdepennmana. YacTHble NPOW3BOAHBIE W TMONHBIC AU dEpEeHIINATbl BBHICIINX
nopsiakoB. Dopmyna Teinopa. HesBusie ¢ynkiun. Teopema cCyliecTBOBaHMSL.
HuddepennupoBanre HESIBHBIX (QYHKITUH.

KoMnerenuuu: BIageT METOAAMHU BBIYMCIICHHS YACTHBIX MPOU3BOIHBIX; YMETh
HAXOJIUTh MOJHBIN AuddepeHan GyHKIUN HECKOJIbKUX MTEPEMEHHBIX.

Buowt yueonwvix 3anamuii:

HpaKTI/ILIGCKOC 3aHATHUC! (DYHKI_[I/II/I HCCKOJIBKHUX IICPCMCHHBIX 1 gac

Tema 8.3. HexoTopblie npujioxkeHus1 4aCTHbIX NPOU3BOAHBIX (14 yacoB)
OKcTpeMyMbl (YHKIHMI HECKOJNBbKHMX NepeMeHHbIX. HeoOxoaumoe ycinoBue
skcTpeMyMa. JlocTtarouHble yCIOBHUs. Y CIOBHBIM 3KCTpeMyM. MeToa MHOXUTENEH
Jlarpanxa. [Ipumepsl IpUMeHEHUS NIPU ITOMCKE ONTUMAJIBHBIX PELICHUM.
Buowt yueonwvix 3anamuii:

[IpakTrueckoe 3aHsaTHE: ODKCTPEMYMbI (DYHKIIMI HECKOJIBKUX 1 vac
IIEPEMEHHBIX

MoayJb 9. O0bikHOBeHHBbIE MU PepeHIuATIBLHbIE YpaBHeHUs (36 YyacoB)
Tema 9.1. OcHoBHbIe OHsATHS (18 yacoB)
3agaun, mnpuBonsimue K AuddepeHnmanbHbiM - ypaBHeHUsM. [lopsmok
muddepennmansuoro  ypaBHeHus. JuddepeHinmanbHpie  ypaBHEHUS  MEPBOTO
nopsinka. Pemenue. O6miee pemenne. 3amaya Komu. Teopema cyiiecTBOBaHHS U
€JMHCTBEHHOCTH pelieHus 3aaaun Komm.

Buowt yueonwvix 3anamuii:

[IpakTuueckoe 3ansaTie: 3aaaud, TpUBOASIINE K MU PepeHIIATbHBIM 1 gac
ypaBHEHUSIM
Tema 9.2. OcHOBHBIC THIIBI yPABHeHHMH epBOro nopsjaka (18 yacos)

OCHOBHBIC THUIIBI YpaBHEHUW TIEPBOTO TOPSIKA, MHTETPUPYEMBIX B
KBaJpaTypax. YpaBHEHUS C pa3ACISIIONIUMUCS NTEPEMEHHBIMU, OHOPOIHBIE TEPBOTO
MOpsIJIKa, TMHEHHBIE OTHOCUTEIHHO HEU3BECTHOW (PYHKITUH.

Buowt yueonwvix 3anamuii:

Jlexuums: OcCHOBHBIE THIIBI YPAaBHEHUI NIEPBOTO MOPSAAKA lugac



[Ipaktuueckoe 3ansatue: JuddepeHunanbHbie ypaBHEHUS TIEPBOTO 1 yac
NOpsIKa

Moayas 10. InddepennuaibHbie ypaBHeHNsI BBICHIHX MOPSIAKOB
(36 yacoB)
Tema 10.1. OcHoBHble mnoHsaATHA. [AuddepeHunanbuble ypaBHeHHs N -0
NOPSAAKA, 10Ny CKAOIIHMe MOHMKeHHe nopsiaka (12 yacoB)
OcHoBHble ToHATHA. Pemenust nuddepeHnnansHoro ypasueHus: N-ro mopsaka.
3amaya Komm. Ionsitue o kpaeBbix 3amauax st qudepeHInanbHbIX YpaBHEHHA.

OO6miee pemieHue. YpaBHEHHUsI, TOMYCKAIOIINME MMOHKEHHE mopsika: 1) y(”) = f (x),

2) F(x, y® ) y* L y(”)) =0, 3) F(y, AT y(”)) =0.

Buowt yueonwvix 3anamuii:

[IpakTnueckoe 3ansatue: JuddepeHunanpHble ypaBHeHuUs N -ro nopsaka, 1 gac
JOIyCKAOIIUE ITOHMKEHUE ITOPAAKA
Tema 10.2. Jluneiinble aAuddepeHunaibubie ypapHenuss N-ro nopsaka. Meton

Jlarpanska Bapuauuu Npou3BOJIbHBIX NOCTOSAHHBIX (12 yacoB)

Jluneiinpie nuddepeHnnaIbHbIe YpaBHEHUS N-ro mopsiika, OAHOPOAHBIE M
HEOAHOpOAHbIE. CBOMCTBA PEMIEHNN JTUHEHHOTO OJHOPOJAHOTO YpaBHEHUS. JINHENHO
3aBUCUMBbIE W JIMHEWMHO He3aBUCUMBbIe GyHKIUM. DyHIaMEHTaJbHAs CHUCTEMa
pelIeHui JMHEHHOro OJHOPOJHOrO YypaBHEHHMs. Teopema O CTpPyKType OOIIero
pewenust. Meton Jlarpanxa Bapualiiy MpoOU3BOJIbHBIX TOCTOSIHHBIX.

Buowt yueonwvix 3anamuii:
Jlexuus: Jluneitnsie nudPpepeHnranbapie ypaBHeHUS N -0 2
nopsiaka. Meron Jlarpanxka Bapuanuu yaca

IIPOU3BOJIBHBIX ITOCTOSIHHBIX
Tema 10.3. Jludeiinble auddepeHIHATbHbIE YPABHEHUSI € TOCTOSIHHBIMHU

k03¢ punuenramu (12 yacos)

Jluneiinpie nuddepeHuanbHbIe YpaBHEHUS C TOCTOSSHHBIMU KO3 QUIIMEHTaMU.
Merton Ditniepa penieHus 0JHOPOIHOTO JTUHEUHOTO AU DEepeHIINaTbLHOTO YPaBHEHHUS.
JIuneliHble HEOAHOPOAHBbIE AU(QPepeHIaNbHbIE YpPaBHEHUS C IOCTOSHHBIMU
kodddurmentamu. MeTton HeornpeaeleHHbIX KOA(hGUIIMEHTOB I HaXOXJIEHUS
YaCTHOTO PEIIEHUs HEOJHOPOJHOIO YPaBHEHHs C IMPAaBOM YacCThIO CHEUAIBHOIO
BU/JIA.

Buowvl yueonwix 3anamuii:

[Tpaktuueckoe 3anstue: Jluneitnsie nudpepeHnmnanbHbIe YpaBHEHUS C 1 yac
NOCTOSIHHBIMU KO3 pUIiieHTaMu



Moayas 11. UucnoBble U pyHKIUOHAIBbHBIE PsiAbI (36 YacoB)
Tema 11.1. YncsoBsblie psaabl (18 yacoB)

Uucnosbie psnpl. CxomuMocTh M cymma psiga. HeoOGxomumoe ycioBue
cxomumoctu. JlenictBua ¢ pspgamu.  I[Ipu3Hakdn  CXOAMMOCTH  PSJOB  C
MOJIOKUTENIbHBIMY YJIEHaMU: Npu3Haku JlanmambOepa, uHTerpanbHblii npusHak Kormnm.
3HaKONEepEeMEHHbBIE PAIbI, abcomoTHas u yCJIOBHast CXOJIUMOCTb.
3Hakouepeayonmecs paabl, npu3Hak JleioHuma.

Buowl yueonwix 3anamuii:

Jlexums: Yucnosele psAbl luac
IIpakTrueckoe 3aHsTHe: YHCIOBBIE PAIBI 1 gac

Tema 11.2. ®ynkuuonajabHbie psjabl (18 yacos)

OyHKIMOHANIBHBIE psAbl. O0MacTh CXOJIMMOCTH, METOJBI €€ OIpe/elICHUs.
Crenennbie psapl. Paznokenuss (yHkumii B creneHHble psanbl. [Ipumenenue
CTETICHHBIX PSIIOB B MPUOJIMKCHHBIX BBIYUCICHUIX.

Buowt yueonwvix 3anamuii:

Jlexums: O yHKIMOHAIBHBIE PSJIBI lyac

[IpakTnueckoe 3ansatne: OyHKIIMOHAIBHBIE PSIbI 1 gac

Moayas 12. /IBoiinble 1 KpUBOJIMHETHbIe HHTErpajbl (36 yacoB)
Tema 12.1. J/IBoiinbie unTerpaJjnl (16 yacon)

Onpenenenne JIBOWHOTO WHTErpaja, €ro reoMmeTpuueckas W (usudeckas
WHTEPIIPETAlNS;, CBOMCTBA. BpluncClieHWEe JBOMHOTO HWHTErpaja B JIEKAPTOBBIX
KOOpAMHATax. 3aMeHa MEePEMEHHBIX B JIBOMHOM HWHTErpajie, mepexojl K MOJISIPHBIM
KoopauHaTaM. [I[puMeHeHre NBOMHBIX HHTErPAJIOB.

Buowt yueonwvix 3anamuii:

Jlexums: JIBOVIHBIE MHTETPAIBbI lygac

Tema 12.2. KpuBosiuHeiiHble HHTErpajibl nepsoro poaa (10 yacos)
OrnpeneneHue KPUBOJMHEMHOTO HMHTErpajna mepBoro pojaa. Ero dusnueckuii
CMBICJT; CBOMCTBA. BhIUKCIIEHNS] KPUBOJIMHEWHBIX HHTETPAJIIOB IEPBOTO POJA.
Buowt yueonwvix 3anamuii:

[Tpaktuueckoe 3anstue: KpuBoauMHENHBIE HHTETPAJIBI IEPBOTO POAA 1 yac



Tema 12.3. KpuBosmmHeliHble MHTerpaJibl BTOporo poaa (10 yacos)

Omnpenenenrne KpUBOJIMHEMHOrO MHTErpaia BTOporo poaa. Ero ¢usmueckmii
CMBICJI; CBOMCTBA. BBIYMCIIEHNS] KPUBOJIMHENHBIX MHTETPAJIOB BTOPOro poxaa. Cassb
MEX/ly KpMBOJIMHEMHBIMU MHTErpajaMu IEPBOro U BTOporo poxaa. @opmyna I'puna.
VY cnoBHsS HE3aBUCUMOCTH UHTErpaJia OT IIyTH MHTEIPUPOBAHUSL.

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3anstue: KpuBonuHelHbIe HHTETpabl BTOPOro pojia 1 gac

5. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUWSI JI51
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCSA IO AUCIHUIIVIMHE

5.1. TeMbl KOHTPOJIbHBIX Pa0OT

Moayb THCHMIIHHBI HaunmeHoBaHue TeM
Monyib 1. OcHOBBI TMHEHHON CucreMbl TUHENHBIX anreOpanyecKux ypaBHEHHUM
anreopsl

Marpuunas anredpa

Monyib 2.OcHOBbI BEKTOPHOM
ayreOpbl Apudmernueckue onepanuy ¢ BEKTOpaMu

Monyis 3. Pa3nuunble BUBI ypaBHEHHUs NIPSIMOM U IUIOCKOCTH
AHanuTtuuyeckas reoMeTpus

YpaBHEHMs KPUBBIX U MOBEPXHOCTEN 2-T0 MOPsJIKa

CniocoObl BeIYHCIIECHUS TpeiesioB ¢ yHKIUI
Monyns 4.BBenenue B

MaTCMATHICCKUM aHATH3 HenpepbiBHOCTD PyHKIIMK. TOYKH pa3pbiBa

Brruncnenue npousBoaHON QyHKIMU
Monyns 5. Iuddepennuansaoe

ucyMciIeHne QyHKIMU OJHON

TepeMeHHoi IIpuMeHeHne NpoOn3BOAHOM JJIsl BBIYMCIICHUS
MpEeIeJI0B U MccieloBaHus QYHKIUN

MeToapl BEIUHCICHUE HCOMIPCACIICHHLIX HHTCI'PAJIOB

o UccnenoBanue cXoquMOCTH HECOOCTBEHHBIX HHTETPAJIOB
Monynb 7. HeonpeneneHHblIi u

ONPEACIICHHBINA HHTETPal
HpI/IJ'IO}KeHI/ISI OHpejj[CJ'[eHHI)IX I/IHTCl"paJ'IOB

YacTHble npon3BoaHble U Auddepentnan pHn
Monyib 8. @yHKITUU HECKOJIBKHUX

MEPpEMECHHBIX U UX

HauOonbIiee 1 HauMeHbllee 3Ha4eHNs (PHI B 3aMKHYTOM
muddepeHInpoBaHue

oOmactu

MOIly.TIB 9. OOBIKHOBEHHbBIE I[I/I(I)(bepCHLII/IaHBHLIC YpaBHCHHU IIEPBOT'O MOpsAAKa

muddepeHraabHble ypaBHEHUS

Monyie 10. Iuddepennmanpapie | Jluneitasie nuddepeHnnanbHpie YpaBHSHUS C
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5.4.1. Bonpochbl /151 MOATOTOBKHU K 3K3aMeHY 1o 1-My cemecTpy

OnpeneneHus ONpeneNnTeNe BTOPOro M TpeThero mnopsakon. CpoiicTBa
onpeaenureneit. Onpenenurenn N-ro NopsaKa.

Cucrembl N JIMHEHMHBIX yYpaBHEHUW C N HeW3BeCTHbIMU. Teopema Kpamepa.
®opmynsl Kpamepa.

CucreMbl JIMHEHHBIX OJHOPOAHBIX ypaBHeHHH. HeobxonnMoe u poctaToyHoe
YCJIOBHE HEHYJIEBOT'O PELIECHUS.

Marpuuel. JInnelnsie onepauuu ¢ marpunamu. [IpaBuiio yMHOXKEHUSI MaTPULL.
OO6parnas matpuna. OnpesiesieHrue U yCIIOBUE CYIIeCTBOBAHUS.

Pelenue cucteMbl IMHEWHBIX YPaBHEHUN C TOMOILBIO OOPATHON MaTpPUILIBL.
Onpenenenue BekTopa. JInHEHbIE onepanuu ¢ BeKkTopamu. OpTOroHaJlbHBIE,
KOJUIMHEApPHBIE M KOMIUIAaHAPHBIE BEKTOPBI. [Ipoekius BekTopa Ha OCb.
JIvHeiHast 3aBUCUMOCTD Y JIMHEHAsI HE3aBUCUMOCTh BEKTOpOB. OnpesiesieHne
0aszuca. Paznoxxenue BekTopa no 6asucy. IIpsMoyronpHas 1ekapToBa cUCTEMa
KoopauHat. JleHcTBUS € BEKTOpaMH B KOOpAMHATHOW ¢opme. VYcioBue
KOJIJIMHEAPHOCTH.

CkansipHo€ TpPOM3BEACHHUE JBYX BEKTOPOB, €ro CBOWCTBA. Y CJIOBHUE
OPTOTOHAJIBHOCTH JBYX BEKTOPOB. MEXaHMUYECKHMHA CMBICI CKaJISIPHOTO
MIPOU3BEACHUS.

10.BbipakeHre CKaJsipHOTO MNPOU3BEACHHS BEKTOPOB 4YEpe3 HX KOOPJIUHATHI.

Jnuna (Moaynb) BekTopa. Hampasisitomye KOCUHYCHI.

11.BekTopHOE MPOU3BEACHUE BEKTOPOB, €TI0 CBOMCTBA. Y CIIOBHE KOJJTMHEAPHOCTH

ABYX BCKTOPOB. FGOMeTpI/I‘-IeCI(I/Iﬁ CMBICJI BCKTOPHOI'O ITPOU3BCACHMA.




12.BeipaxeHne BEKTOPHOTO MIPOU3BEICHUS BEKTOPOB YePEe3 UX KOOPAUHATHI.

13.CMmemanHoe MpPOU3BEJCHHE TpeX BEKTOPOB, €ro CBOMCTBA. YCIIOBUE
KOMILJIAHAPHOCTU TPEX BEKTOPOB.

14.BeipakeHre CMENIaHHOTO TPOU3BEJCHUS BEKTOPOB 4Yepe3 UX KOOPJIUHATHI.
["eomeTpryecKuii CMBICT CMEIIAHHOTO MTPOU3BEICHUS TPEX BEKTOPOB.

15.00mee ypaBHEHHE IJIOCKOCTH B MPOCTPAaHCTBE. Teopema: ypaBHEHHE MEPBOM
CTETIEHU OT TPEX MEPEMEHHBIX 3aJ]aeT B MPOCTPAHCTBE MJIOCKOCTb.

16.Paznuunble BUABI ypaBHEHUH IUIOCKOCTH B MPOCTPAHCTBE, YTOJN MEXKIY
MJIOCKOCTSIMHU.

17.Pa3nuuHble BUIbl YpaBHEHUN MPSMON Ha IMIOCKOCTH, YIOJl MEXIY MPSIMBIMU.
PaccrosiHMe OT TOUKHU 10 ITPSMOM.

18.YpaBHeHue npsiMOi B MPOCTPAHCTBE. YTOJI MEXAY HPSIMBIMU. YTOJI MEXKIY
IPSAMOU U TIOCKOCTBIO.

19.KpuBbie BTOpOro MOpsAaKa Ha IMIOCKOCTH (dyutumc, rumepOoina, mapadona).
Kanonmndeckre ypaBHEHUS KPUBBIX U N300pakKeHNE UX Ha TIOCKOCTH.

20.[{unuHapuyeckue MoBepxXHOCTU. LIMmHApEI BTOPOro mopsaka.

21.0nnmuncoun, KoHyc, TumepoOosiouabl, mapabdonouapl. ['eomeTrpuyeckue
CBOMCTBA 3TUX MoBepxHOcTel. MccnenoBanue ux GopM METOI0M CEUEHUH.

22 .TlonspHble KOOPAMHATHI HA TIOCKOCTH. Crivpaih ApXuMena.

23.[unuanpudeckne U cepuyecKkue KOOPAWHATHI B MPOCTpAHCTBE. Pa3znmudHble
CIOCOOBI 3a1aHMS JINHUWA U TOBEPXHOCTEN B IPOCTPAHCTBE.

24.Onpenenenne ¢pyHkiuu. O6macte onpeaenacHus. 3HaueHUE PyHKIIMNA B TOUKE.
Monortonnass gyukiusi. Yernas u nHeuetHas (ynkuuu. OOpatHas (QyHKIHUS.
CnosxxHast pyHKIUs. DeMeHTapHbIe QYHKIIUH.

25.YucnoBas mocienoBaTenbHOCTh. [Ipeaen 4YMCIOBOM MOCIENOBATEILHOCTH.
CyiecTBoBaHuE Mpezesia MOHOTOHHOM OrpaHUYeHHOM MOCIe10BaTEIbHOCTH.

26.Ilpenen  ¢ynkmmu B Touke. Ilpemen ¢yHkMM Ha OECKOHEYHOCTH.
OnpHocTOpOHHUE Tpeenbl PyHKIUU B TOUKe. HempepbIBHOCTD 371eMEHTapHBIX
(GyHKUIHH.

27.3amedaTenbHbIC TIPEICIIb:

28.CBoiicTBa (DyHKIIMM, CTPEMSIIMXCS K KOHEYHOMY Tpeneny (OrpaHuYeHHOCTb
(bYHKIIMN, IMEIOIICH KOHSUHBIN TIPEIesl, TeopeMa O CKaTON PYHKIINH).

29.beckoneynHo manas (QyHKIUS, €€ CBOiCTBa (CymMma OECKOHEYHO MaJbIX,
npou3BeieHne OSCKOHEYHO Majol Ha OTpaHHYEHHYI0, YacTHOE OT JACNICHUS
OECKOHEUHO Majioi Ha (QYHKIIUIO, TIpe/iesl KOTOPOU HE paBeH HYJIIO).

30.beckoneyno Oonbiias (QyHKIUS, €€ HEOrpaHMYeHHOCTb. TeopemMa O CBs3H
OECKOHEYHO Majiol M 0ECKOHEYHO OObIION (PYHKIIHHA.

31.HeoOxoaumoe 1 AOCTATOYHOE YCIIOBUE CTpEMJICHHS] (PYHKIHMHU K KOHEYHOMY
npeneny. Teopema 0 eTMHCTBEHHOCTH Ipe/ena.



32.Pa3noxxenue GyHKIUU, UIMEIOIIEeH KOHEUHBIN Mpeiell, HA CYMMY IIOCTOSIHHOM U
O0eckoHeuHo Majsoi. I[lpeaen cymmbl, MPOU3BENECHHUS M YACTHOTO (YHKIIMIA,
CTPEMSIIIMUXCS K KOHEUHBIM TIpeIeiaM.

33.CpaBHeHUE OECKOHEYHO MAaJbIX. OJKBHUBAJICHTHbIE OECKOHEYHO MallbI€.
[Tpumepsl 5KBUBAJICHTHBIX 0ECKOHEYHO MajblX. 3aMeHa OECKOHEUHO MaJloil Ha
HKBUBAJICHTHYIO MPU BBIYUCICHUU TIPEIEIIOB.

34.HenpepsiBHOCTh (pyHKIIMH B Touke. HeoOXxoanmoe M TOCTaTOUYHOE YCIOBHE
HENPEPBHIBHOCTH (PYHKIIMH B TOUKE.

35.Knaccudukamuss Touek paspbiBa (QYHKIMH: YCTPAaHUMBIA, KOHEYHBIMH,
OECKOHEUHBIH.

36.0mnpenenenre MOpou3BoAHON. [Ipumepbl HaxOXJIEHUS MPOU3BOJHOM C
MIOMOIIIBIO OTIPEACTICHUSI.

37.'eomeTpuduecknii W MEXaHUYECKHH CMBICI TPOW3BOAHOW. YpaBHEHHUE
KacaTeIbHOM.

38. IuddepermmpyemMocTh byHKIIUN B TOYKE. HenpepbiBHOCTD
muddepennupyemoit pyHKITUH.

39. Muddepennman  pyukuu. ['eomerpuueckuit  cmbicn  auddepeHuania.
HNuBapuanTtHOCTH (hopMbl TIepBOTO nuddepeHimana.

40.1TpousBonHass u guddepeHran CyMMbl, TPOU3BEACHUS U YacCTHOTO ABYX
(GyHKUIHH.

41. Teopema o auddepeHuupyeMoctd cioxHo GyHkuuu. [IpousBogHas
oOpaTHOU QyHKIUU.

42 IlpaBwiio norapudmudeckoro muddepenuupoBanusi. Ero mnpumenenume K
HAXOXKJICHUIO MTPOU3BOAHON (PYHKITUH.

43.luddepennmpoBanre GyHKIMM, 3aJaHHBIX TapamMeTpuuecku (mepBas u
BTOpAasi MPOU3BO/IHbIE).

44 TlpousBoaHble U tU(PepeHIanbl BEICIIUX TOPSIKOB.

45.Tabnuua npou3BOIHBIX.

5.4.2. Bonnpochl /151 MOATOTOBKHU K K3aMeHY MO 2-My CeMecTpy

1. Teopema Pomis, ee reOMETpUYECKUI CMBICI.

2. Teopema Komm. @®opmyna KoHeuHBIX mpupamienuii Jlarpamxka, ee
r€OMETPUYECKUM CMBICIL.

3. IlpaBuiio JlonuTans.

4. ®opmyna Teinopa s (QyHKIMM OJHOMW MEPEMEHHOM C OCTATOYHBIM
yieHoM B ¢opme Jlarpamxa. dopmyner Teitmopa mepBoro u BTOPOTO
IIOPSIAKOB.



5.  ®opmynsl Teitnopa (Maknopena) ais GyHKumii y = €*, y = sinx, y = COSX B
okpecTHOCTH ToukH X = 0.

6. HeobOxoauMoe M J0CTaTOYHOE YCIOBUS BO3pacTaHus (yObIBaHUS) (YHKIIMH
y =1 (X).

7.  Ompenenenne skcrpemyma ¢ynkmuu Y = f (X). HeoOxommmoe ycmosue
IKCTpEMyMa.

8.  JlocTtaToyHOE yCIOBHUE SKCTPEMYMa, UCIOJIB3YIOIIEe MEPBYIO MPOU3BOIHYIO.

9. JlocTaToyHOE yCIOBHE SKCTPEMYMa, UCTIOIB3YIOIIEe BTOPYIO MTPOU3BOIHYIO.

10. OmpeneneHue BBIMYKIOCTH W BOTHYTOCTH Tpaduka (ynkiuu y = f (X).
[Ipu3HaK BBIMYKJIOCTH (BOTHYTOCTH).

11. JlocTtaTtouHOoe yciaoBHE TOUKH mepernda rpaduka ¢pynkiuu y = f (X).

12. Acumnrorel rTpaduka ¢yakumu Yy = f (X). [IpaBumo HaxoxIeHUs
BEPTUKAIBHBIX U HEBEPTUKAIBHBIX aCUMIITOT.

13. Haxoxaenue HanOOJIBIIIETO M HAMMEHBIIEro 3HadeHui Gpynknuu Y = f (X) Ha
OTpE3Ke.

14. KowmmnekcHble uyucna. JleWcTBUs ¢  KOMIUIEKCHBIMA — YHUCJIaMU B
anreOpanyeckou Gpopme.

15. Teomerpuueckoe U300paxeHue KOMILUIEKCHOTO quca.
Tpuronometpuyeckasi hpopMa KOMIUIEKCHOTO YHCIIA.

16. Bo3BeaeHne KOMIUIEKCHOTO 4YHCIIa B HATypalbHYIO cTeneHb. dopmyna
Myagpa.

17. W3BneueHue KOpHS HATYpaJbHOU CTENEHH U3 KOMIUIEKCHOTO YHCIIA.

18. TIlepBooOpa3Hasi W HeEOINpeaeIeHHBIH HWHTErpall. Teopema O CTPYKType
MHOKECTBA MEPBOOOPA3HBIX ISl TAHHOW (PYHKITUU.

19. CgoiicTBa HeompeAeleHHOT0 uHTerpana. MuBapumantHOoCcTh  (popmyn
WHTETPUPOBAHUS.

20. Tabnuia OCHOBHBIX IEPBOOOPA3HBIX.

21. 3ameHa IepeMEHHOW B HEONIPEACICHHOM HHTETpaje

22. ®opmyna HHTETPUPOBAHHMS 110 YACTSAM JJIs HEOTPEACIEHHOTO HHTETpaIa.

23. Ompenenenne  mpocTedmux  ApoOeil.  Paznoxenue — mpaBUIIbHOUM
panMoHaNIbHON JPOOU Ha MPOCTEHIIIHE.

24. HHTerpupoBaHHE MPOCTEHINX PAIIMOHATBLHBIX Ipo0el BHa.

25. HHTerpupoBaHHe MPOCTEUINNX PAIMOHATLHBIX Ipo0ei BHA.

26. HuTerpupoBaHWE TPUTOHOMETPUUYECKUX BBIPAXKCHUH BHIA C TMOMOIIBIO
YHUBEPCAIBHON TPUTOHOMETPUYECKOH MMOJACTAHOBKHU.

27. WHTEerpupoBaHHME TPUTOHOMETPUYECCKUX BBIPAKCHUHN BHIA.



28. MHuterpupoBanue MPPALMOHATIBHBIX BBIPAKEHUI BUJIA

m my
cx+d cx+d

29. HuterpupoBaHuE HUPPALMOHAIBHBIX BBIPAKEHUH BUAA, C MOMOIIBIO

TPUTOHOMETPUUECKHUX MOACTAHOBOK.

30. TlomsaTue ompeneneHHOTO HHTETpaIA.

31. Teopema CcCylIecTBOBaHUS OMNpPENEICHHOTO HHTErpana. [eomeTpuyeckuit
CMBICII OTIPEICJICHHOTO UHTETpaa.

32. CBoiicTBa onpeIeICHHOTO UHTErpaa.

33. Hurerpan c¢ mnepeMeHHbIM BepXHMM mpenenoM. Teopema bappoy o
mudpepeHIpoBaHNN UHTETPAJIa C IEPEMEHHBIM BEPXHUM TPEICTIOM.

34. CBs3p MEXKIy OINPEACICHHBIM W HEONPEACICHHBIM HHTerpanamu. dopmya
HreroTona-JleitoHuna.

35. 3ameHa ImepeMEeHHOU B ONPECIICHHOM HHTETrpalle.

36. dopmyna UHTETPUPOBAHUS IO YACTSAM JUIsI ONIPEACIICHHOTO HHTErpaa.

37. HecoOcTBeHHBIN HHTETpan OT HENPEPHIBHOW (QYHKIHMH MO0 OECKOHEUHOMY
MIPOMEXKYTKY.

38. HecoOcTBeHHbIN MHTETpaid OT HEOTPAHWYECHHOW (PYHKIMU MO KOHEUHOMY
MIPOMEKYTKY.

39. Onmnpenenenne aOCOMIOTHOM CXOIMMOCTH HECOOCTBEHHOTO HHTErpaa.
[Tpu3Hak cpaBHeHMS. ['eomMeTprdecKas HLTIOCTPAIUS MPU3HAKA CPABHEHUS.
40. BepluncneHue MmIOMIAed IUIOCKUX (QUTYpP B JCKAPTOBBIX U IMOJSPHBIX

KOOpJIMHATAX.

41. BeruncieHue o0bEMOB T IO U3BECTHBIM ILIOMIAAAM ITOMIEPEUHBIX CCUCHUM.
Brruncienre 00beMOB TeJ BpalleHHUs.

42. BeaucieHrue IIUHBI AYTH TIOCKON KPUBOW B JEKAPTOBBIX KOOpAMHATAX M
KPUBOM, 3aJJaHHON apaMEeTPUYECKH.

43. BeraucneHnue mionaan MOBEPXHOCTH BPaICHUS.

44. OmnpeneneHue GyHKIIMA HECKOJBKUX TEpeMEHHBIX. DYHKIUS N TEPEMEHHBIX
KaK (YHKIIUSI TOYKH B N-MEPHOM MPOCTPAHCTBE.

45. YacTHbIe MpUpAIICHUS U YaCTHBIC MPOU3BOAHBIC. |'€OMETPHUUECKUI CMBICIT
YaCTHOU MPOU3BOAHON (DYHKITUU ABYX NIEPEMEHHBIX.

46. JuddepenuupyeMocts (GyHKUMM [BYX MepeMeHHbX. HeoOxomumoe wu
JOCTATOYHOE yciaoBUs auddepeHupyeMocTd (GyHKIUMU ABYX MNEPEMEHHBIX.
Omnpenenenue noiaHoro auddepeniuana.

47. JuddepennupoBanue CIOXKHONM (YHKIMM OAHOW M JBYX NEPEMEHHBIX.
[Tomnast mpousBoHas. MuBapruanTHOCTE (hopMbI TTOJTHOTO Auddepenimana.



48. HesBuble ¢yHKIMU onHON mepeMeHHOU. Teopema o HesBHON (yHKUIHU.
HuddepenniupoBanrie HesIBHOM PYHKIIMHM OJTHON TTEPEMEHHOM.

49. HesBuble (yHKIMM JBYX mepeMeHHbIX. JuddepeHnupoBanue HeSIBHON
GyHKUIHUU JBYX IEPEMEHHBIX.

50. Yactubie mpou3BoaHbIE U AU PepeHIInaNbl BBICIINX TOPSIKOB.

51. ®opmyna Teiinopa anst GyHKIIUH IBYX MEPEMEHHBIX.

52. Onmnpenenenue skcTpeMyma (yHKUIMK JBYX nepeMeHHbIX. Heobxomumoe
yCIIOBHUE 3KCTpeMyMma. JlocTaTouHOe yCIIOBUE IKCTPEMYyMa.

53. HauOonpinee M HauMEHbIee 3HAaYeHUS (QYHKIMHA JABYX IEPEMEHHBIX B
3aMKHYTOM 001acTH.

54. VYpaBHeHHsS KacaTelIbHOM TUIOCKOCTH W HOPMalld K TOBEPXHOCTH.
["'eoMeTpudeckuii CMBICI MTOTHOTO MU depernuana.

5.4.3.Bonipochl 1151 IOATOTOBKH K IK3aMeHYy 10 3-My ceMecTpy

1. Omnpenenenue 0ObIKHOBEHHOTO U (HEPESHIIMATBHOTO YPAaBHEHUS, €r0 MOpsIKa
u pemienus. {udepenunansHoe ypaBHEHHE IEPBOrO NOPSIKA, MOJIe
HaIlpaBJICHUI, N30KIVHBI.

2. 3agaya Komm ana auddepeHMaNIbHOTO ypaBHEHHs TEPBOTO  TOPSIKA.
TeopeMa cyliecTBOBaHUS U €IMHCTBEHHOCTH penieHus 3agauu Komm.

3. Ompenenenue o0IIETO U YACTHOTO pemieHus (MHTerpana) nuddepeHInaIbHOTO
YpaBHEHUS IEPBOTO MOPAIKA.

4. YpaBHEHUE C pa3JesIIOIIMMUCS IEPEMEHHBIMU, €70 HHTEIPUPOBAHUE.

5. JluneitHOe ypaBHEHUE MIEPBOTO MOPSAKA, €0 HHTETPUPOBAHUE.

6. OgHoponnoe auddepeHuaIbHOe YpaBHEHUE TEPBOTO  MOPSAKA, €ro
WHTEIPUPOBAHUE.

7. lupdepenuuanbHoe ypaBHEeHHWE N-ro  mopsanka. 3agaya Komm s
mupepeHInanbHOT0 ypaBHEHUsT N-TO mopsiaka. TeopeMa CylIeCTBOBaHUS U
€IMHCTBEHHOCTH petieHus 3a1aun Ko s ypaBHEHHs N-TO MOPsIAKa.

8. Onpenenenue oOIIEro W 4acTHOro perieHus: AuddepeHImaIbHOr0 YpaBHEHUS
N-ro nopsiika. IHTErpupoBanye ypaBHEHUs BUAA.

9. YpaBHeHus, NOMyCKalOIIME MOHWKEHUE Mopsiaka. MeToJ HHTErpupOBaHUs
ypaBHEHUs BHIa, T1e K <n.

10.MeTon UHTErpUPOBAHUS YPABHEHUS BUIA.

11.0Onpenenenue auHeHHOTO IU(DPEepeHIATBHOTO YypaBHEHUS N-TO TOpSAIKA.
OpHoponHoe nHMHENHHOE YypaBHeHME. (CBOWMCTBA pEMIEHUWN OJHOPOIHOTO
JIMHEWHOTO YPaBHEHUS.

12.0mnpenenenre JTUHEHHO-3aBUCHMBIX W JUHEHHO-HE3aBUCUMBIX  (DYHKIIHIA.
[Tpumepsl.



13. Onpenenenue ¢GyHIaMEHTATbHOW CHUCTEMBl PENICHUN JUHEHHOTO
OJIHOPOJHOTO YypaBHeHHUsA. Teopema O CTpyKType OOLIEro peueHus
JMHENHOr0 OAHOPOJAHOTO YpPaBHEHUS N-TO MOPsIKA.

14. Teopema o0 CTpyKType OOIIEro pelieHus JMHEHHOT0 HEOJHOPOIHOTO
ypaBHEHUS N-T0 MOPSIAKA.

15. JIuneiiHoE OJTHOPOJIHOE ypaBHEHHE C NOCTOSTHHBIMH
kodppunmentamu. Metoa Ditnepa, XapaKTepUCTUIECKOE YpaBHEHUE.

16. [TocTpoenue ¢yHIaMEHTATBbHONW CHCTEMBl pELIIeHHH U 00mIero
pellleHus JTUHEHHOr0 OJHOPOJHOTO ypaBHEHHUs N-TO MOpsAAKa B clydyae
BEIICCTBEHHBIX PA3JUYHBIX KOPHEH XapaKTEPUCTHUYECKOTO YpaBHEHHWS.
[Tpumep.

17.1loctpoenue (yHIaMEHTAIbHOM CHUCTEMBI PEHICHUH U OOIIEro pemeHus
JMHEHHOT0 OJHOPOAHOTO YpaBHEHUs N-rO MOpSAKa B CIy4ae KOMIUIEKCHO-
COIPSKEHHBIX KOPHEH XapaKTepUCTHUECKOTo ypaBHeHus. [Ipumep.

18.IToctpoenne (yHIaMEHTaNbHOW CHUCTEMBI PEIICHUH U OOIIEro pemeHus
JUHEMHOTO OAHOPOJHOTO ypaBHEHUS N-TO MOPsJIKa B CIy4yae BEIIECTBEHHBIX
PaBHBIX KOpHEN XapaKTepucTUYECKOTo ypaBHeHUs. [Ipumep.

19.1lpaBuno HaxOXAEHUS YACTHOTO pEIIEHUs JUHEHHOro HEOJAHOPOIHOIrO
YPaBHEHHUS C MIOCTOSTHHBIMU KOX(UITMEHTaMH, €CITU TIpaBas YacTb UMEET BUJI,
/i€ - MHOTOWIEH CTEICHH.

20.IIpaBuii0  HaXOXXIEHUS YACTHOTO PEUICHUS JIMHEWHOTO HEOTHOPOIHOTO
YPaBHEHHUS C MIOCTOSTHHBIMU KOX(UITMEHTaMH, €CITU TIpaBas YacTb UMEET BUJI,
rze.

21.Mertop pelieHus: TUHEHHOTO HEOTHOPOTHOTO AU dEepeHIINaTLHOTO YPABHEHHUSI
BU/Ia (IPUHLIUI HAJIOXKEHHUS ).

22.Yucnoseie psgel. OnpeneneHue N-0il 4aCTUYHOW CyMMmbl psana. [lonsTus
CXOOUMOCTH U PACXOJUMOCTH YHMCIOBOro psana. CymMma CXOISIIErocs psja.
['eomerpuueckuii psia.

23.CBolicTBa CXOIAIIMXCS PSAOB: YMHOXKEHHE psiia Ha 4YHUCIO, TOWICHHOE
CJIOXKEHUE PSIJIOB.

24.0Ocrarok psiga. Teopema 00 0THOBPEMEHHOM CXOAUMOCTH PsiJia U €r0 OCTATKa.

25.HeoOxomuMmblii  mpu3HAK ~ cXoAMMOCTH  psga.  Mmmoctpanus — ero
HEJ0CTaTOYHOCTHU Ha MPUMEDE.

26.TTonoxurensubie psaabl. HeoOxoaumoe U JOCTATOYHOE YCIOBUE CXOJUMOCTH
MOJIOKHUTENIBHOTO psija.

27 .1lepBblii U BTOpOM MPU3HAKKY CPABHEHMSI MOJIOKUTEIBHBIX PSAIOB.

28.1Ipu3nak JlamambGepa.

29.Unrerpanbubiii ipu3Hak Komm.



30.000011eHHBI TAPMOHUYECKUN Psifl, TAE P — J000€ JAEUCTBUTEIHHOE YHUCIIO.
[ToBenenue psina npu p <1, p=1, p>1.

31.3HakonepeMeHHbIe psAabl. AOCONIOTHAsS U HeaOCOJMIOTHAsT CXOJAUMOCTD.
TeopeMa 0 cXoAMMOCTH a0COJIFOTHO CXOJIAIIETOCs psa.

32.1lpusnak JlelOHuIa CXOAMMOCTH 3HaKoudepedyromerocs psga. OleHka
a0COIOTHON TOTPEINTHOCTH MPH 3aMEHE CYMMBI CXOJSIIETOCS psiia CyMMOM
MEPBBIX N €TO WICHOB.

33. OyHKIHOHATBHBIN psif. O6IacTh CXOAUMOCTH HYHKIIMOHATIBHOTO PAJIA.

34.Crenennoii psaa. Teopema AbGens.

35.007aCTh CXOIUMOCTH CTeNeHHOTO psaa. OnpeneneHue paauyca U UHTEpBaja
cxoguMocTH. HaxokJeHue paadyca CXOAMMOCTH CTEMEHHOTO psiia ¢
NOMOILBIO Npu3Haka Jlamambepa.

36.CBoiicTBa CXOIANTUXCS CTETICHHBIX PSI/IOB.

37.EAMHCTBEHHOCTH MpeAcTaBleHus] GyHKIIUHN CTeTIeHHBIM psigoM. Psa Telinopa.

38.Pasnoxxenue B psin Teitiopa B OKPECTHOCTH TOUKH (DYHKIIHIA,

39.Paznoxxenue B psj Teitsiopa B OKpeCTHOCTH TOYKH (PYHKITUH,

40.buHOMMANBHBIN psiA 111 PYHKIIUH.

41.0npeneneHue TBOMHOTO HHTErpana. TeopeMa CyIECTBOBaHUS JBOWHOTO
WHTErpaa.

42.OCHOBHBIC CBOMCTBA JBOWHOTO MHTETpAA.

43.T'eomMeTpUUCCKHi CMBICT ABOWHOTO MHTErpana. OIeHKa JBOWHOTO WHTETpaa.
Teopema o cpenHeMm.

44, BpryuciaeHre TBOMHOTO0 MHTErpajla CBeJICHUEM ero K AByKpaTHoMy. [Ipumep.

45.3aMeHa TIEpeMEHHBIX B JIBOWHOM wuHTerpaie. llepexog K MOJSIPHBIM
koopauHaTtaM. [Ipumep.

46.I'eomeTpuueckue, (QU3NYECKHE W MEXaHUYECKHE TMPUIOKEHUS JBONHBIX
HWHTETPAJIOB.

47.0npeneneHue KpuBoJuHeHoro uHTerpana | poga. Teopema cymiecTBoBaHuUs
KpUBOJIMHEITHOTO MHTerpania | poxa.

48.CBoiicTBa KpUBOJUHEHHOTO MHTETpaia | pona, ero BEIYHCIICHHUE.

49.0mnpenenenune kpuBosinHeHoro unrerpana |l poga. Teopema cymiecTBoBaHUs
KpuBOJUHEHOTO MHTErpana Il pona.

50.CnoiicTBa kpuBOIMHEITHOTO HHTETpana |l pona, ero BerancieHue.

51.®opmyna ['pruHa U ee MPUITOKEHUS.

52.YcnoBuss HE3aBUCHMOCTH KpHWBOJIMHEHHOTo wuHTerpana |l poma ot myTtu
WHTETPUPOBAHUS.

53.Cnoco6 HaxoxaeHus GyHKIIUH TT0 €€ ToTHOMY nuddepeHnmany.



6. ®OHJ OHEHOYHbBIX CPEACTB JAJIs1 IPOBEJIEHUS
IMPOMEXKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCSI IO
JUCHUTIJIMHE

@DOHJT OLICHOYHBIX CPEACTB IJisi MPOBEACHUS MPOMEKYTOUHOW aTTeCTalluu
oOy4Jaronmxcs MO JUCHUIUIMHE MO peleHuto Kadeapbl o(QopmiIeH OTAEIbHBIM
NPUWIOKEHUEM K paboyeil mporpaMme.

7. MNEPEYEHb OCHOBHOM U TONMOJHUTEJbLHON YUYEBHOU
JUTEPATYPbI, HEOBXO/JUMOMH ]IS OCBOEHUSA JTUCIIUTIINHBI
OcHoBHasl JuTepaTypa:

1. I'ymusia B.1LI. Marematuka. ba3oBelii kypc [DneKTpoHHBIHN pecypc]: yaeOHuK/
['ynusn B, Xamunynnun P.SI.— DOnextpon. TekctoBble faHHbIe.— M.
MockoBckuil pUHAHCOBO-TIPOMBIIIUIEHHBIN YHUBEpcUTeT «Cuneprusi», 2013.— 712
c.— Pexxum goctyma: http://www.iprbookshop.ru/17023.html.

2. Iunenko O.I1. MaTematuka [ DIeKTpOHHBIN pecypc]: yueOHoe mocooue/
Hunenko O.I1., Myxameraunosa C.X., PacckazoBa M.H.— DnekTpoH. TekcToBbIC
nanHbie.— Omck: OMCKUM rocyAapCTBEHHBIA HHCTUTYT cepBuca, 2013.— 160 c.—
Pexxum moctyna: http://www.iprbookshop.ru/18256.html.

3. Hroxxenkosa JI.U. [IpakTukym mno Beicuiei mareMatuke. Yactsb 1
[DnexkTpoHHbIHN pecypc]: yuedHoe nocooue/ Jlroxenkona JI.W., dioxenkona O.10.,
Muxanun I'.A.— Dnextpon. TekcroBbie ganHbie.— M.: BUHOM. Jlaboparopus
3HaHui, 2012.— 449 c.— Pexum poctyna: http://www.iprbookshop.ru/6524.html.

4. Troxxenkosa JI.W. IIpaktukym no Beiciert matemaruke. Yacts 2
[DnexTpoHHBIN pecypc]: yueOHoe nocooue/ roxxenkona JI.U., J{roxenkona O.1O.,
Muxanun I'.A.— Dnextpon. TekcroBbie ganubie.— M.: BUHOM. Jlaboparopus
3HaHui, 2012.— 469 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/6523.html.
JlonoJiHUTeIbHAS JIUTEpPaTypa:

1.Jluneiinas anrebpa. Bekropnas anreOpa. AHanuTUuYecKas TEOMETPHUS
yaeoHoe nocodue / F0.C. Pomanoga. - CII6.: U3n-Bo C3TVY, 2014. - 95 c.

2.BBenenue B MaTeMaTH4ecKuii aHainu3 : yaeOHoe nmocobue / FO.C. PomanoBa. -
CIIo6.: U3g-Bo C3TYVY, 2014. - 44 c.

3. Juddepennmanbuoe ucuucieHne (PyHKIUNA OJHON TEpeMEHHOUW : ydeOHoe
nocooue / }O.C. Pomanosa. - CII6.: U3a-Bo C3TVY, 2014. - 81 c.

4.2OneMeHThI BoIcIIeH anreopsl : yueoHoe nocodue / FO.C. Pomanosa. - CIIO6.:
W3n-so C3TYVY, 2014. - 17 c.

5.MHTerpanibHOE HcuncaeHue QyHKIUN OQHOW epeMeHol : yueOHoe nocooue /
10.C. Pomanosa. - CII6.: U3a-Bo C3TYVY, 2014. - 70 c.

6.Iuddepennnanbioe ucuuciaeHue (YHKIUMIA HECKOJbKUX MEPEeMEHHBIX
yauebHoe nmocodue / FO.C. Pomanoga. - CI16.: U3a-Bo C3TYVY, 2014. - 112 c.

7. duddepennmansubie ypaBHeHus : ydebnoe mocoobmwe / HO.C. Pomanosa. -
CIIo6.: U3g-Bo C3TYVY, 2014. - 52 c.

8.YUucnoBbie U QyHKIMOHATBHBIE Psifibl : yueOHoe mocooue / FO.C. Pomanoga. -
CIIo6.: U3g-Bo C3TYVY, 2014. - 16 c.

9.Kparnbie unrerpainsl : yaueonoe nocodbue / A.K. Peiackas, A.A. Iloranesko. -
CIIo6.: U3g-Bo C3TYVY, 2014. — 88 c.



http://www.iprbookshop.ru/17023.html
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IIporpammHoe obecnieueHue

1. [T MS Office 2016

2. TekcToBbIl peakTop biiokHOT

3. bpay3sepsi IE, Google Chrome, Mozilla Firefox

8. IEPEYEHD PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOWM CETH "UHTEPHET", HEOBXOJINUMBIX
JIJIs1 OCBOEHUSI TUCLMIIJIUHBI

1. DnextpoHHas uHPOpMAIMOHHO-OOpa3oBarenbHas cpena AHO BO "C3TVY"
(OUOC C3TY) [DnekrpoHHsIii pecypc]. - Pesxxum moctyma: http://edu.nwotu.ru/

2. Dnextponnas Oubmmoreka AHO BO "C3TVY" [DnextpoHHBIH pecypc]. -
Pexum nocryna: http://lib.nwotu.ru:8087/jirbis2/

3. DnextpoHHOo-OmOMoTeuHass cucrema I[PRbooks [Dnextponnsiii pecypc]. -
Pexxum moctyma: http://www.iprbookshop.ru/

4. Nudpopmarmonnas cuctema "EnuHOoe OKHO JocTyma K 00pa3oBaTeIbHBIM
pecypcam" [DraekTpoHHbIN pecypc]. - Pexxum goctyma: http://window.edu.ru/

5. MHpopmaIoHHas CUCTEMBI IOCTyIa K 3JCKTPOHHBIM Karajoram OHOJIMOTEK
chepnr obpazoBanus u Hayku (MC DKBCOH) [DnektponHsiii pecypc]. - Pexum
nocryma: http://www.vlibrary.ru/

9. METOANYECKHUE YKA3ZAHUA 110 OCBOEHHUIO JUCHUITJINHbI

[IpenonaBanvie  MUCHUIUIMHBI ~ TpeIycMaTpUBaeT  cleAyromue  (Hopmbl
opraHu3anud  y4eOHOro  mpolecca:  JIeKIMH,  MPaKTUYECKUE  3aHATHS,
CaMOCTOATENbHYIO PabOTy CTyZIeHTa, KOHCYJIbTAIUH.

9.1. Ilpu wu3yyeHuum TeM U3 Y4YEOHBIX MOJYJEH CTyJAEeHTaAaM HEOO0XOIUMO
MOBTOPUTh  JICKIIMOHHBIM  y4eOHBIA MaTepuana, U3y4UTh PEKOMEHIOBAHHYIO
JuTepaTypy, a TakkKe YyuyeOHbIM Marepuall, HaxOMSIIMICA B  yKa3aHHBIX
MH(POPMAITMOHHBIX pecypcax.

Ha 3aBepmiaronieM 9rtamne U3Y4YEHUsS] KaXKJIOro MOAYJIS  HEOOXOAMMO,
BOCITOJIb30BABILHUCH MPEAJI0KEHHBIMU BOIIPOCAMU TUTSI CaMOKOHTPOJIS,
pa3MelIeHHBIMU B 3JIGKTPOHHOM HWH(OpPMAIIMOHHOW 00pa3oBaTeNbHONW  Cpejie
(BHUOC), mpoBepUTh KAYECTBO YCBOEHUSI y4eOHOTO MaTepHaia.

B ciyuae 3arpyaHeHUs B OTBETaxX Ha MOCTABJICHHBIE BOIPOCHI PEKOMEHYETCS
MOBTOPUTH YUEOHBIN MaTepHall.

9.2. Tlocne u3yueHus KakI0TO MOJYJIS JUCIUTIIMHBI HEOOXOIUMO OTBETUTH Ha
BOIIPOCHI KOHTPOJIBHOTO TECTA MO JAHHOMY MOJYJIIO C LEIbI0 OLIEHUBAHUS 3HAHUU U
NOoJTy4eHus: OaJIJIoB.

9.3. Ilocne n3ydeHus: BCeX MOAYJIEH MPUCTYNUTh K BBIITOJTHEHUIO KOHTPOJIbHON
paboThI, PyKOBOJCTBYSCH METOAMYECKUMHU PEKOMEHIAIIUSIMHU T10 €€ BBIOJHEHUIO.

9.4. Tlo 3aBepiIeHUIO W3Y4YEHHS] Y4e€OHOW IUCHUILIMHBI B CEMECTPE CTYIEHT
00si3aH MPOUTHU MPOMEKYTOUHYIO aTTecTaluio. Bua mpoMexkyToO4HOHM aTTecTaluu
onpezensercs padounm ydeOHbIM MaHoMm. dopma npoBeAeHUs MPOMEKYTOUHON
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aTTeCTaINH — KOMITHIOTEPHOE TECTUPOBAHUE C HCIIOJIh30BAaHUEM
aBTOMATU3UPOBAHHOMN CHCTEMbI TECTUPOBaHUS 3HaHU cTyaeHTOB B DOC.

9.5. K npomMexyToyHOM aTTecTaluu JOMYCKAIOTCS CTYJAEHTHI, BBIITOJHUBIINAE
TpeboBaHUs pabovero yueOHoro rmiaHa.

9.6. Oco0eHHOCTH 0CBOCHHUS JUCIHHUILIMHELI JJIl HHBAJHU/IAOB M JIHIL C
OrPAHUYE€HHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OO0yuenune 00yJaroumxcsi C OrpaHMYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS IIPU

HEO0OXOMMOCTH, TIO TUIYHOMY 3asIBIICHHIO, OCYIIECTBIISICTCS HA OCHOBE
aIanTHPOBAHHON paboYell MPOTpaMMBI C HCTIOIB30BAHUEM CIICIIHAIBHBIX METOIOB
OOy4YeHHS ¥ MTUIAKTHIECKIX MAaTepHajIoB, COCTABIIEHHBIX C yY€TOM OCOOCHHOCTEH
MCUXO(PU3NYECKOTO PA3BUTHS, HHIUBUIYATHHBIX BOBMOXHOCTEH U COCTOSTHUS
3I0POBbS TAKUX OOyYaromuxcs (00y4aronierocs).

10. TEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT' UM,
HNCHOJB3YEMBIX ITPU OCYHECTBJIEHUHU OBPA3OBATEJIBHOI'O
MNPOLECCA IO JUCHUIIJIMHE

[Ipu  ocymiecTBieHMHM 00pa30BaTENbHOrO  Mpolecca MO  JAMCHUILIIMHE
UCIOJIB3YIOTCS ClIEAYIoIre HHPOPMALIMOHHbBIE TEXHOJIOTUU:

1. Internet — TrexHosoruu:

WWW (aurn. World Wide Web — Becemupnas [laytuna) — TexHonorust paboTbl
B CETH C THUIEPTEKCTaMHU;

FTP (anrmn. File Transfer Protocol — mporokon nepenadn ¢aiiyioB) — TEXHOIOTHS
nepeayu no cetu GanioB MPOU3BOJILHOTO (hopmaTa,;

IRC (anrn. Internet Relay Chat — moodepenHslii pasroBop B CETH, 4aT) —
TEXHOJOTHsI BEACHHUS TEPEroBOPOB B peaJbHOM MaciTabe BpeMEHH, Jarolias
BO3MOXXHOCTh Pa3roBapuMBaTh C APYTMMHU JIIOJBMU TIO CETH B PEXHUME MPSIMOTO
JIMasora;

ICQ (anrn. I seek you — s wuiry TeOsi, MOKHO 3amucaTh TpPeMsl YKa3aHHBIMU
OykBaMH) — TEXHOJIOTHS BEJCHHS TIEPErOBOPOB OJWH Ha OJMH B CHUHXPOHHOM
peXUME.

2. lucranmmonHoe odydenue ¢ ucnoias3oBanuem IMOC Ha miargopme Moodle

3. TexHonorus MyIbTUMEANA B PEKUME TUATIOTa.

4. TexHOJIOTHUSI HEKOHTAKTHOTO MH(GOPMAIIMOHHOTO B3aUMOICUCTBUS
(BUpTyaJIbHBIC KAOMHETHI, JTAOOPATOPUH ).

5. 'uneprekcToBasi TEXHONOTUS (JIEKTPOHHBIE Y4E€OHUKH, CIIPABOYHUKH,
CJIOBapH, SHIIUKIIONIEIUN ).

11. ONUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3blI,
HEOBEXOIUMOU AJ1s1 OCYIECTBJIEHUS OBPA3OBATEJBHOI'O
IMPOIIECCA IO YYEBHOHM JUCHUIIIMHE

1. bubnuoreka.

2. CnpaBouHo-nipaBoBas cuctema KoncynsranT [Tnroc.

3. DnekTpoHHas HHOOPMAITMOHHO-00pa3oBaTeNibHAs Cpefla YHUBEPCUTETA.
4, JIokanbHasi CeTh C BBIXOJ0OM B MIHTEpHET.



12. BAJUIBHO-PEUTHHI' OBASI CHCTEMA OIIEHKHA 3HAHUI

s 1-ro cemecTpa

Buj y4eOHoi1 paboThbl, 32 KOTOPYIO CTABATCH 0AJLJIbI banbl
VYuactue B online 3aHATHUSIX, TPOCTYIIMBAHUE BUJICO JICKITUI 0-5
KoHTpoabHBIN TECT 110 MOTYIIO 1 0-9
KOHTpOoNbHBIN TECT M0 MOAYIIO 2 0-9
KoHTposbHbI TecT o MoayIio 3 0-9
KonTponbHsIii TecT o Moaymio 4 0-18
KontponsHas pabota 0-20
W TOroBBII KOHTPOJIBHBIA TECT 0-30
Bcero 0-100

st 2-ro cemecTpa

Bup yue0HOI1 padoThl, 32 KOTOPYIO CTABATCH 0aJJIbI basibl
VYuyactue B online 3aHATHUIX, MPOCITYIIMBAHUE BUJICO JICKITUI 0-5
KOHTpOJIBHBIN TECT 110 MOJIYIIIO S 0-9
KoHTposbHEI TecT o MOAyIIO 6 0-9
KOHTpONBHBIN TECT IO MOAYITIO 7 0-18
KoHTposnbHbIil TecT 1o Moyinio 8 0-9
KoHntposnbHas paborta 0-20
WTOroBBIil KOHTPOJIBHBIN TECT 0-30
Bcero: 0-100

st 3-ro cemecTpa

Buj yueOHo# padoThl, 32 KOTOPYIO CTABATCH 0aJLJIbI banibl
VYuyacrtue B online 3aHATHIX, MPOCITYITMBAHUE BUJICO JICKITUI 0-5
KOHTpoJBHEIH TECT M0 MOAYITIO 9 0-12
KoHTposbHbI TecT no moayno 10 0-15
KonTponbHelil TectT o Mmoaymio 11 0-18
KontponbHas paborta 0-20
WTOroBBII1 KOHTPOJIBHBIN TECT 0-30
Bcero 0-100

bonycHbIe 0a/U1bI B KAKI0M ceMecTpe
BOHYCBbI (6amibl, koTopbie MOTYT OBITH 0OaBeHbI 10 100) Bbanabl
- 32 aKTUBHOCTD Ha 3aHATHH 0-10
- 32 y4acTue B OJJUMINUAAAX (B 3aBUCUMOCTH OT 3aHITOIO MECTA) 0-50
- 3a yyactue B HUPC (B 3aBucumocTH OT paboThl) 0-50
- 32 0hopMIICHHUE 3asIBOK Ha MOJIE3HbIE METO/IbI (parlpeyI0KEeHUs]) 0-50




banibHag mKaJjia OleHKH 3a ceMecTp

Ounenka (IK3aMeH) bajuibl
OTJINYHO 86 — 100
XOpOIIIO 69 — 85

yJIOBJIETBOPUTEIILHO 51 - 68

HEYJI0BJIETBOPUTEIIBHO MeHee 51

OueHka Mo KOHTPOJILHOM padoTe

KonugecTBo
Ounenka 0aioB
OTJINYHO 18 - 20
XOPOIIIO 15-17
YAOBJIETBOPUTEIHHO 12 - 14
HEYJIOBJIETBOPUTEIIHHO MeHee 12




IIpuaoxenune

K paboueii mporpamme

IUCHUITINHEI «MaTtemartnka, 9.1»

JUTSA HATIPaBJICHUS TTIOATOTOBKH

13.03.02 -DnexTposHepreTHkKa U AIEKTPOTEXHUKA

®OH/I
OLIEHOYHBIX CPEJICTB

1. [lepeyenb popMupyeMbIX KOMIIETEH I

Oowenpogpeccuonanvnuie (OIIK)

Koo komnemenuyuu Haumenoeanue u (unu) onucanue KomMnemeHyuu

OIIK-2 CrniocoGHOCTBIO IPUMEHSTh COOTBETCTBYIOIINH (PU3UKO-MaTeMaTHIeCKUi
armapar, MeTo bl aHaJIM3a ¥ MOJICIIUPOBAHHS, TECOPETUIECKOTO U
HKCTIIEPUMEHTAIBHOTO HCCIICAOBAHUS TIPH PELICHUH MPO(ECCHOHATBHBIX

3a1a4
Ilpogpeccuonanvnuie (I1K)
Koo komnemenyuu Haumenosanue u (unu) onucanue komnemenyuu
K-2 CniocoOHOCTBIO 00pabaThIBaTh PE3yabTaThl IKCIIEPUMEHTOB

2. [MacnopT (poHIa OLIEHOYHBIX CPEICTB

Ne ni/m KonTposmpyembie MOaYJIH Kon HaumenoBanue
(TemMbl) TUCUUIJIMHBI* KOHTPOJIIPYEM | OLICHOYHOIO CPeACTBA
ol
KOMMEeTEeHIHH
(WIm ee 4acTH)
1 cemectp
1 Mopynb 1. OCHOBBI JIMHEHHOM OIIK-2, TIK-2, Kontponbusiii TecT 1
anreOpbl
2 Mopynb 2. OCHOBBI BEKTOPHOM OIIK-2, TIK-2, Kontponbublii TECT 2
anreOpbl
3 Mopynb 3. AHanuTHYECKas OIIK-2, TIK-2, Kontponbusiii TeCT 3
TCOMETPHUS
4 Monyins 4. Beenenue B OIIK-2, TIK-2, KonTpomabnslii TecT 4

MaTEMATUYECKUN aHaAJIN3

5 Mopynu 1 -4 OIIK-2, [IK-2, | VToroBsIii KOHTPOIBHBII
TECT 3a TePBhIil ceMecTp
KonTponbhas pabora

2-11 cemecTp

6 Monyns 5. TuddepenunansHoe OIlIK-2, TIK-2, KoHnTpomabHblii TECT 5
UCYHCIIeHUE (PYHKIIUN OJHOM
MePEMEHHOMN




7 Mopyns 6. Di1eMeHTHI BBICIICH OIIK-2, TIK-2, KoHTponbHBIN TECT 6
anreOpbl
8 Mopyns 7. HeonipeneneHnubiit u OIIK-2, IIK-2, Konrtponbusiii TecT 7
OTIpeJIeICHHBIH MHTErpall
9 Monyinb 8. @ynkiuu Heckonpkux | OIIK-2, TIK-2, KonTpomnpHslii TECT 8
MEPEMEHHBIX U UX
Qg depeHpoBanme
10 Monaynu 5-8 OIIK-2, TIK-2, | WTOroBbIif KOHTPOJIbHBIH
TECT 32 BTOPOU CEMECT]
KonrponbHas pabora
3-i1 cemecTp
11 Monyinb 9.00bIKHOBEHHBIE OIIK-2, TIK-2, KonTpomnpnslii TecT 9
muddepeHnraIbHbIe ypaBHEHUS
12 Monyns10. Auddepenunansusie OIIK-2, TIK-2, Konrponsnsiii Tect 10
YpaBHEHHsI BRICIIUX MOPSIIKOB
13 Monyie 11. UucnoBele u OIIK-2, I[IK-2, | KouTpoabHbii TecT 11
(GYHKIIMOHATIBHBIE PSIIBI
14 Monynu 9-12 OIIK-2, TIK-2, | VTOroBBIi KOHTPOIBHBIHA
TECT 3a TPETHH ceMecTp
KonrpomnbHast paborta

3. [loka3aTeiu U KPUTEPUH OLIEHUBAHUS KOMIIeTEeHUMiI M0 3TanaM (opMUPOBaHNS, ONIMCAHUE
IIKAJ OlleHMBAHUS

rambi Toxasaremn Kpurtepuu oueHnBanusi pe3yJibTaTOB 00y4eHUs
JOCTHKEHHSA
OCBOEHHSI
3aJ]aHHOT'O YPOBHS
KOMmeTeHu | oo L ) 3 A .
u KOMIIETEHIIUH
3HaThb He 3naer | 3maer 3Haet 3Haer 3Haet
(OIIK-2, TTK-2): HEKOTOpHIe TEOpETHYIECKHE TEOPETUYECKHE | TEOPETHUYECK
METO/IbI ¥ IPUEMBI HOHSITUS OCHOBBI OCHOBBI 1€ OCHOBBI
00paboTKu BBICIIIEH AHATMTUYECKOW | aHAJUTHUYECKO | aHAJUTHUYECK
KOJINYECTBEHHOM MaTeMaThKH, | TEOMETpHH, it reomeTpuwy, oM
nHpOpMALUH HO HE JIMHEHHON JIMHEHON FEOMETPHH,
OCHOBHBIE TTOHATHS 3HAKOM C anreopHl, anreOpHl, JTMHEHHON
1 METOJIBI OCHOBHBIMH | muddepeHnmans | nuddepeHnma | anreOpsl,
TepBbiii aHAINTHYECKOH TIpueMaMu HOTO " JBHOTO U muddepenn
yran reOMETPUH, 00paboTkn MHTETpaJbHOIO UHTETPaIBbHOIO | MAIBHOTO U
JIMHEHON anreOphl, KOJIMYECTBEH | MCUUCIICHUM, HO | UCUMCJICHHH , HHTETPAIBHO
nuddepeHIrambHOT 1500} HE MOXET B MOJXKET, HO HE B | TO
0 ¥ HHTETPAIIBHOTO UH(GOPMAIIUH | MMOJTHOU Mepe MOJIHOW Mepe , | UCUHUCIICHUM
HCUUCIICHUH UCIIOJIb30BaTh UCIIONIb30BaTh | , MOXKET B
WX IS PELICHHUs | UX JUIst TIOJIHOU
3a1aq permeHns Mmepe
3a1a4 UCTIONIb30BAT
b WX A
pemeHus
3a1aq
YMmernb He ymeer | Ommbaercs B | [IpaBuibHO [IpaBunsHO Ymeer
(OIIK-2, IK-2): BBEIOOpE onpenenser BEIOMpaeT MPaBUIBHO
Bropoii star HCIIOJIb30BaTh METO/IOB CYIIHOCTb METOJIBI MIPOU3BOJIUT
MaTeMaTHYeCKyIo Maremaruuec | 3ajavu, HO pac4eTos, HO b
CUMBOITUKY JUJIsL KHX JIOIyCcKaeT oubaercs B Maremaruue
BBIPAJKEHUS pac4eToB OmMOKH B BEIOOpE CKHE




KOJINYECTBECHHBIX U pacueTax WHCTPYMCHTOB | pacueThl U
Ka4eCTBEHHBIX HCCIICIOBAHUS | TIPHUMEHSTh
OTHOILIEHUH METObI
00BEKTOB; MaTeMaTHie
MIPUMEHSTh METOIBI CKOTO
MaTeMaTHIECKOTO aHamM3a s
aHau3a I pemeHus
pelieHus WH)KCHCPHBI
WH)KEHEPHBIX 3a/1a4 X 3a7a4
Baagernb He YacTuyHO Bnaneer Bnaneer Bnageer
(OIIK-2, T1K-2): BIIAZICET BIIAZICET crocobamu criocobamu MeTOoJIaMu
crocobamu criocobamu HaTrJIsTHOTO HarJsIHOTO crocobamu
HATJISTHOTO HATJISTHOTO rpaduuecKoro rpa)u4ecKoro | HarJSJIHOTO
rpauIecKoro rpadUdecKor | MPEACTAaBIICHHUS | MPEACTaBICHH | rpaduuecKo
MIPeCTaBICHUS 0 pe3yIBTaTOB sl pe3yIbTATOB | TO
pe3yIbTaToOB MIPECTaBICH | MCCIEIOBAHUS HCCIICIOBAHUS | TIPEICTAaBICH
HCCIICTOBAHUS us HaBBIKAMU HaBBIKAMU us
HaBBIKAMHU pe3yIbTaTOB | IPUMEHEHUS MIPUMEHEHUS pe3yIBTaTOB
MIPUMEHCHUS HCCIICIOBAHN | COBPEMEHHOTO COBPEMEHHOTO | HCCIICHOBaH
COBPEMEHHOTO s MAaTEMAaTHYECKOT | MaTeMaTH4ecK | Ws
MaTeMaTH4YeCKOTo HABBIKAMU 0 oro HABBIKAMU

Tpetuii oran HHCTPYMEHTAPHS MPUMCHCHUS | MHCTPYMCHTApUS | UHCTPYMCHTAp | MPUMCHCHUS
JUTSL pEIIeHUS COBPEMEHHOT | JJISl PEeIICHUS ust A7t COBPEMEHHO
MaTeMAaTHYCCKHUX, 0 MATEMAaTHYCCKUX | PEIICHUS ro
¢du3mIecKux u MaTeMaThudec | , PU3MYEeCKHX U | MaTeMaTH4YecK | MaTeMaThue
XAMHUYCCKUX 3a/1a4. KOTO XUMHYECKIX ux, CKOTO

WHCTPYMEHTA | 3a/1a4., HO (¢U3NIeCKUX U | HHCTPYMEHT
pust i JIOITyCKAeT XAMHAYIECKUX apus s
peleHus OImMOKH B 3amad, Ho peIeHus
MaTeMaTHYeC | peIICHUH JIOITyCKaeT MaTeMaTH4de
KHX, MPAKTUICCKUX OLIHOKHY B CKUX,
¢usnveckux | 3amau nporecce busngeckux
u (GOpMYITHpPOBK | U
XUMHUYICCKHUX U BBIBOJIOB U XUMUYECKHUX
3ajau. MIPOTHO30B 3azad.




4. llIkanpl OeHNBAHUS
(0annbHO-peiTHHIOBAsSI CHCTEMA)
Has 1-ro cemecTpa

Buj yue0Hoii padoThl, 32 KOTOPYIO CTABATCH 0AJLJIbI Bajubl
VYyactue B online 3aHATHIX, IPOCIYIIMBAHUE BUEO JICKITUI 0-5
KoHTpoJibHBIN TECT MO0 MOAYITIO 1 0-9
KOHTpOJBHBIN TECT 10 MO0 2 0-9
KOHTpOJIbHBIN TECT IO MOJYJIIO 3 0-9
KoHTponbHbIH TeCT o MoayIo 4 0-18
KonrponbHas padora 0-20
WToroBeIii KOHTPOJILHBIN TECT 0-30
Bcero 0 -100

s 2-ro cemecTpa

Bua yueOHo#i padoThl, 32 KOTOPYIO CTABATCHA 0aJIbI banabl
VYyactue B online 3aHATHAX, TPOCTYIIMBAHUE BUICO JCKIHHA 0-5
KoHTponbHbIH TECT 10 MOAYIIO 5 0-9
KOHTpOJBHBIH TECT 110 MOAYIIO 6 0-9
KoHTponbHBIH TeCT 1o Moyt 7 0-18
KonTponbHblit TECT 0 MOAYIIO 8 0-9
KonrponbHas pabora 0-20
HToroBbeIii KOHTPOJILHBIN TECT 0-30
Bcero: 0-100

Jas 3-ro cemecTpa

Bup yueOHol#i padoThl, 32 KOTOPYIO CTABATCH 0aJ1JIbI BaJyibl
Yyactue B online 3aHATHIX, TPOCITYIIMBAHUE BUJICO JCKIIHIA 0-5
KoHTposibHbIN TECT 0 MOYII0 9 0-12
KonTponbublit Tect no Mmoaynio 10 0-15
KonTtpomnbHslii TecT mo Mmoayio 11 0-18
KonrtposnbHas pabora 0-20
WTOTOBBII KOHTPOJIBHBIN TECT 0-30
Bcero 0-100

BajabHas mikajia oneHKH 3a ceMecTp
Ounenka (3K3amMeH) Banabl
OTIIUIHO 86 — 100
XOpOIIIO 69 — 85
YAOBJIETBOPUTENHHO 51 - 68
HEYJIOBJIETBOPUTEIBHO MmeHee 51




5. TunoBbie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0ANMBIE /IJIl OLlEHKH
3HAHMIi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapPaAKTEPU3YIOIIHUX ITANbI
(GopMupoBaHus KOMIETEHIIMA NPH U3YYEHUH Y4eOHOH TMCHUILIMHBI B IPolecce 0CBOCHUS
o0pa3oBaTe/ibHOI POrpaMMBbl

5.1.TunoBoii BApHAHT 3aJaHUsI HA KOHTPOJIbHYIO padoTy

1. Pemmuth cucTteMy JTMHEHHBIX ypaBHEeHUN 110 Gpopmynam Kpamepa

X+ y+2z=1,

y—- z=-1],

X+3y+2z=1.
2. Pemuthb cpeacTBaMu BEKTOPHOM anreOpsbl
Haiitu rutomaap TpeyrojbHUKa ¢ BEPIIMHAMU B TOYKAX A(7;3;4), B(].,O,G), C(4;5;—2)
3. Pemmmth MeTOIaMU aHAJIMTUYECKON F€OMETPUH
Yepes oce (OZ mposemena IIOCKOCTb, COCTABJAMOIIAS  yrol B 60°c mrockocToO

2X+ y— \/gz = 0 . Haiitn ypaBHeH#e 3TOil [IIOCKOCTH.

4. HailTu KOOpJMHAThl TOYEK HEpeceueHus KpuBblX Y = (X + 2)2 u 18— y= (X — 4)2. .

VYkazartb BUJ KpPUBBIX. C,I[eJ'IaTB PUCYHOK.
5. Haiitn IIpCaciibl (I)YHKHHIZ, HCIIOJIb3YA OJOKBUBAJICHTHBIC OECKOHEUYHO MaJjble BEIUYUHBI HU
TOXICCTBCHHBIC Hp606paSOBaHI/IH.

: 4 2
“msm(Bx )In(l—4x ) lim (\/5+x2—\/x2+x)
x>0 1-cos ( 2x° ) K40
6. HailTi rmepByro mpon3BoHyio (yHKIHI
y =+1-x* + x?arcsin(x?) - 21
(x=1)°

x2+l

U TIOCTPOUTB ee rpaduk

(uBZX)Vx2—1+4x

7. UccnenoBatrs pynknuoo Y =

dx, Pe3yIbTaT MPOBEPHTH

8. Haiitu HeompeneneHHbII HHTErpal I

x2 -1
mubdepeHIIMpPOBaHUEM.
9. Haiitu mnomaap miockoi GUrypsl, OorpaHuueHHON JTMHUSIMUA y = ( — 2)2
y=2- (x — 2)2 .Cnenatbh pUCyHOK.
y

10.Haiiti B Touke A(E . Ej mbdepenuman pynkuun € X = SIN X, 3a1aHHOM HESsBHO.
2'2



11. Pemuts uddepeHnmansHoe ypaBHerue niepBoro mopska ) y° +1dx = xydy .

12.  Haiitu oOmee pemenue  audQepeHIaIbHOr0  ypaBHEHUS  BTOPOTO  MOPSAIKA
y"—-3y'+2y =C0osX.

13. Haiitu o0yacTh CXOIMMOCTH CTEIEHHOTO psiia M HCCIIEA0BaTh CXOIUMOCTh Ha KOHIAX

5 2n
WHTEPBAJIA CXOAUMOCTHU Z (n + 1) (X + 1) .
oy 2n+1

14. TlocTpouTh 001aCTh UHTETPUPOBAHUS U U3MEHUTDH MOPSIIOK UHTETPUPOBAHUS

j‘de f(x y)dy.
0 E><+1
2

15. Haiitn 00beM LMIMHIPUYECKOTO TEJa, PACIONIOKEHHOrO B | OKTaHTe, KOTOpOoe OrpaHU4YeHO

CHU3Y IUIOCKOCThIO Z = 0, CBEPXY — IUNIOCKOCThI0 X+ Z = 6, c6oky — mosepxnocTsMu Y = A/ X

16. BeraucianTh KpUBOJIUHEUHBIN I/IHTeraJ'IJ-(XZ + y) dl ,rae L - OTpPE30K AB, rze A(O,l)

L
u B(-2;3).
5.2. TunoBoi TeCT NPOMEKYTOYHOM aTTeCTALMHU
0O -1 2
A A=(13 -2 -1
1. AnreGpanyeckoe IOMONHEHHE /93 dreMeHTa dAP3 MaTpHIIBI paBHO
2 -3 0
A) 2; B) 1, C) -3; D) -2.
SX+4y—-z2=2,
2. Kaxoe u3 yTBep>KAeHHUI BEPHO ISl CUCTEMBI X—y+2z=-],
3X+2y+z=3

A) cuctema uMeeT eIMHCTBEHHOE PEIICHUE,
B) cuctema HecoBmecTHa,
C) cucrema nmeer 6€CKOHEUHOE MHOXKECTBO peIleHH?

2 -1 0 —ZH

. —B_ B=
Haittu marpuity C=B 2A,CCHH 1 0 1 1

2 3 o2 3 o_|p 3
12 9T 2 PTT3 o

2 -3
NC=l, Ll BC=

-

3. Beruucnure 1uHy BEKTOpa a=b +36, ecrm b =1 +2]7, o =i+ j—k .

A)6; B)25; C)3: D)5V2.



Hamumure ypaBHeHWe mNpsMou, mpoxozsmieit depe3 Touky M(2,0,4) W meprneHIuKyITpHOU
mwiockoctn IX—Y+Z2+5=0,
X—2 z-4
p 2= X 220 B) 3(X—2)— y+5(z—4) =0:
3 -1 5
X—-2 _ 'y _z21-4

C)T:—_]._T; D) 2x+4z =5.

4. VpaBHeHue X2 — 5y2 —3X+ 2y —2 =0 onpenensier Ha mI0CKOCTH

A) mapaboiy; B) runepbomny; C) snuuric; D) npsimyro.
5. Boiumcaure 1M Z_ZLZ
x—6 X —36
1 1
A) 18" B) 0, C) o, D) “18"
6. Ipomssonuas f'(X) dysxkmun f(X) = X*tgx paBHa:
2 3
Ay B X3ctgx + 3x%tgx ;C) 3X’tgx + co);z ~iD) 3%%tgX |

7. IlpousBogHas y;’x dyHKIMH, 3aanHOi mapamerpudeckn X = arctgt, y=1In (t2 +1) , paBHa:

2t _ 2 )
A ET B) O; O @, D) 2t* + 2.

8. lns pyHKImMH f(x)=+ X2 +1 waiitn TOYKY 3KCTpEMyMa:

T
A) X, =—1; B) Xo = Z; C) X =0; D )Touku sxcTpemMyma Her.

o Hai J- x3dx
. anTu m
1 3 1 3
A) —2 2—x2+§(2—x2)2+C; B) 2«/2—x2+§(2—x2)2+c;

) —232— %2 —%(2—%)2 +C.

10. Ecnu s HENpepbiBHOM Ha  OTpE3Ke [2;7] dynxmuun  f(X)  wmsBectno, uTO
3 7 7

[f()dx=-1 [f(x)dx=5, 10 [ f(X)dX paren

2 3 2

A) 4, B) 6, c) 4, D) —5.

P2
_ 2d .
11. Ucnons3ys dpopmyny S = > r“de ms miomanm KpUBOJIMHEWHOTO CEKTOPA, 3aJaHHOTO B
P
MOJISIPHBIX KOOpAWHATAX, TMOJYYUM, YTO IUIOIIAaldb 06HaCTI/I, OrpaHquHHOﬁ KapI[I/IOI/I,HOﬁ

r=1+sin@ umaysamn ¢; =0 u ¢, =T, paBHa



A 3n+2_ 5 3n c 3 5 3n 5
) 7 ) 5 ) 7’ ) 7 °
21+ cos? X
12.UccnemoBarh CXOOMMOCTh HECOOCTBEHHOrO HHTErpaja IT, CpaBHHBasi €ro ¢
3
+00 1

MHTErpaJoM j 3—dX.
3 Ix
3 .
13.YacTHas IpoOU3BOIHAs Z'y dynxuun Z = 1IN (X + ZXY) B Touke M (L 0) pana

A) 1, B) 3; C) 2; D) %

14. Koropas wu3 ¢ymkumii: a) Y =COS3X; 6) Y=SIN3X sBusercs pemeHHEM
nuddepentmansuoro ypasaenus Y'+9y =0,

1) TosBKO a; 2) TOIBKO 0; 3)ua, uob; 4) Hu a, HU 0.
15. dynkuusa f (X) ynosnersopser nuddepenmansHoMy ypaBHEHHIO (1+ X2) f'(x)=1 U, eCIu
f(0) =1, 1o yemy pasno f(1)?

1) g 2) Z. 3) G 4) 167
2 4 4

16. Ykaxure, s Kakux audQepeHuanbHbIX ypaBHEHUH]:

2X\ 1

" ! 2 n . ! " !
a) y'cos2x=tgx; 6) (V') +2yy"=0; ml+y=yy; ne’y =xy
1esIecooOpasHee BCero NpHUMEHNTh 3aMeny nepemennbix Y = P(Y) ?
17. Tlpu xakoM s3Hauemmn b Qymxmua Y(X) = 2X° +b  spasercs pELIEHUEM  ypaBHEHHUS

y"+3xy'—2y =8x°?

1) b=2; 2) b=0; 3) b=3; 4) b=2x.
© 1

18. C momomipto mpu3Haka JlamamOepa uccieoBaTh CXOIUMOCTD psiia Z —_—.
n-tn(n+1)

1) cornacHo npusHaky JlanambGepa psii CXOIUTCS;

2) cornacHo npu3Haky Jlanambepa psii pacXOAUuTCs;

3) HAYEro CKa3aTh HENb3S;

4) crneayeT UCTOIb30BaTh IPYroi MPU3HAK CXOAUMOCTH.

19. Haiiti 001acTh CXOIUMOCTH U PAUYC CXOJIUMOCTH CTEMIEHHOTO psijia i ﬂ

n=1 N
1) psinm cxoauTcsi abCONMIOTHO M PAaBHOMEPHO B WMHTepBaie [-4,-2], pamuyc CXOAMMOCTH pPaBeH
R=1;
2) psan cxonutcs aOCONIOTHO W paBHOMEPHO B uHTepBaje (-4,-2), paanmyc CXOJAMMOCTH PaBEH
R=1;
3) psin cx0auTCs abCOIIOTHO U paBHOMEPHO B uHTepBane (-1,1), paxuyc cxomumoctu pasen R =1.
4) psayt cxoauTes abCOMIOTHO M paBHOMEPHO B MHTepBane [1,1], paanyc cxomumocty paser R =1



20. BriGepute MOBTOPHBII HHTErpall, K KOTOPOMY CBEIETCS JBOWHOM MHTETPa _” f (X’ y)dXdy
D

TPH TIepexo/ie K MOMSIPHBIM KoopauHaTtaM. O6macte D 3amrprxosama Ha prcyHke.

%1 %1

1) Id(pjf(rcoscp,rsin(p)rdr; 2) J'd(pff(rcosw,rsincp)dr
0 0
2sino 2sing

3) Id(p _[ (rcoso,rsing)dr 4) Id(p j (rcoso,rsing)rdr .

21. Haligute maccy OyrH MaTepuagbHON KPHUBOM y=2\ﬁ —1 mexny Toukamu A(O; _1) u

B(4;3) , eccin mnotsocts Bemecrsa (Zx/; y) 1/1+ -

2x/§+4
1) 4, 2)1; 3) 242 H T3

6.MeToguyeckne MaTepUuaJibl, ONpeesolue NPouea1ypbl OlleHUBAHUS 3HAHUI, YMEHUH,
HABBIKOB M (MJIM) ONBITA AeSATeJILHOCTH, XaPAKTEPU3YIOUINX 3Tanbl GopMUpoOBaHUS
KOMIIeTeHIIMH

6.1.1TOrOBBIIi KOHTPOJIBHBIN TECT JOCTYIEH CTYAECHTY TOJIBKO BO BPEMsI TECTUPOBAHUS,
COIIACHO pacIUCaHMs 3aHATUI WK B YCTAaHOBIIEHHOE JIEKAHATOM BpeMSI.

6.2.CtyneHT uH(hOpMUpPYETCs O pe3yibTaTax TeKyIIed ycrieBaeMOCTH.

6.3.CtyzieHT nosyyaeT HH(GOpPMAIHIO O TEKYIIEH ycreBaeMOCTH, HAUUCICHUN OOHYCHBIX
0aJTOB U JOIYCKE K MPOIEype UTOTOBOTO TECTUPOBaHUs OT npernoAaatess win B JUOC.

6.4.1lpousBoanuTtcs UACHTU(PUKAIMS JINYHOCTH CTYACHTA.

6.5.CtyneHTam, JOMYIIEHHBIM K IPOMEKYTOYHON aTTECTAllMU, OTKPHIBAETCS UTOTOBBIN
KOHTPOJIBHBIN TECT.

6.6.TecT 3aKkppIBaeTCs CTYJ€HTOM JIMYHO 10 3aBEPIICHUN TECTUPOBAHUS WJIM aBTOMAaTUYECKU
110 UCTEYEHUH BPEMEHU TECTUPOBAHUS.



