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

1.1. Henpro n3ydeHus qucuuIuineel «MartemaTtuka, 4d.1» sSBiastoTcs TeopeTuyec-
Kasg W TMpaKTHYecKas MOJTOTOBKAa OYIYIIMX BBIMTYCKHHKOB B O0JIACTH MaTEMaTHKH,
HEOOXOOUMOW  JJii TPaMOTHOM  MareMaTH4yeckoi  (OpMYJIHUPOBKH  JIFOOBIX
TEXHUYECKUX WIM COLMAIbHO-)KOHOMUYECKUX 3aJlady; BbBIOOpAa MaTeMaTH4ECKOro
amnrapara JJisl UX MOJECIHPOBAHUS W PELICHMS; YMEHUS aHAJIU3UPOBATH MOJyYECHHBIE
pe3ysbTaThl U HCIOJIb30BaTh HMX B CBOEH IPaKTUYECKOW MpodeccrnoHalIbHOM
NEATEIbHOCTH B PELICHUM TEXHUYECKHUX, YIPABICHYECKUX, HUCCIEAOBATEIBCKUX H
DKOHOMHYECKHUX 3a]ad.

1.2. Nzyuenue mucuuruinHbl «MaTeMatuka, 4.1» CHOCOOCTBYET PEIICHHUIO
CIIEYIOIINX 3a/1a4:

- Pa3BUTHE JIOTHYECKOTO U aJITOPUTMUICCKOTO MBIIIJICHUS CTYICHTA,

- BBIpAa0OTKA YMEHHS MOJCIUPOBATh peajbHbIe (PUHAHCOBO-DKOHOMHYCCKHE
TIPOIIECCHI;

-OCBOGHHE  TPUEMOB  HWCCIEAOBAaHUS W PEHICHUS  MaTeMaTHYeCKH
dhopmanu30BaHHBIX 3aja4,

- BBIpa0OTKa YMEHUS aHAJIM3UPOBATH MOJYYCHHBIC PE3YJIbTATHI,

- pa3BUTHE HABBIKOB CaMOCTOSITEJILHOTO M3YYECHHS HAyYHOH JIMTEPATyphbl IO
MaTEMaTUKE U €€ MPUIIOKEHUSIM.

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, METOIbl aHAIN3a U MOACITUPOBAHMSI,
TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO UCCIICAOBAHUS IPU
pemeHun Mpo(ecCHOHANTBHBIX 33134

Ilpogpeccuonanwvuuie (IIK)

Koo komnemenyuu | Haumenoeanue u (unu) onucanue KomnemeHyuu

IK-2 CniocoOHOCThIO 00padaThIBATh PE3YNIBTATHI 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,
muddepeHINaTFHOTO U HHTETPATIBHOTO NCUNCIICHUS

Ymemo:

— HCIIOJIb30BAaTh MAaTEMAaTUYECKYK) CHMBOJIMKY JUISl BBIPDA)KCHUS KOJUYECTBEHHBIX U
KaueCTBEHHBIX OTHOLIEHUI 0OBEKTOB;

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

Baaoemy:

— cmocobamMM ~ HArfSAHOTO  TpaUUecKoro  MpPEJCTaBICHHUS  PE3yIbTaToOB
UCCIICIOBAHNS

— HAaBBIKAaMHU IPUMEHEHHSI COBPEMEHHOI'O MAaTEMATHYECKOTO WHCTPYMEHTApUs AJIs
pELIeHHs] MAaTEMaTUYECKUX, PU3NUECKUX U XUMUYECKUX 3a/ad.

2. MECTO YYEBHOM JUCIUILJINHBI B CTPYKTYPE
OBPA3OBATEJBHON TPOT'PAMMBI

Jucmumnnuaa «MartemaTuka, 4.1» oTHocHTCs K 0a30Boit yacTu 61oka b1.

N3yuyenune pucummivebl «Maremaruka, 4.1» TpeOyeT OCHOBHBIX 3HaHHM,
YMEHHM U KOMITETEHIIMI CTyIEHTa MO0 KypCy MaTeMaTUKHU CPEIHEN IIKOJIBI.

JuciunnrHa — SIBIAETCS  NPEAIIECTBYIOMIEH JUISI  M3YYEHHUS  JIUCUUIUIMH
«Marematuka, 4.2», «Teopernueckas wMexaHuka», «TeopeTHYeCKue OCHOBBI
DJIEKTPOTEXHUKW», «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
Y4eO0HO#i THCIHIITHHBI E E % i § ‘E
Sz _|EJEJEE 5 ¢ £
§24 8| 22528/ &g98¢ .2
S| E|l 388358 233325
o R I - - R ) B B A
I = = & 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 TTIOHSITHA 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. Paznuunbie BUOLI 4/0,11 1 3
YpaBHEHUU IIPSIMOM Ha INIOCKOCTH
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. BBenenne 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. [Ipenen
byHKIUNA
17 | Tema 4.3. CrtocoOBI BEIUUCIIEHUS 10/0,28 10

npenenoB. CpaBHEHUE
OECKOHEUHO MaJbIX (QYHKITHIA




18

Tema 4.4. HenipepbIBHOCTD
(GyHKLIMU B TOUKE U HA
npomexxyTke. Touku pa3pbiBa, UX
KJIacCU(UKAIUS

10/0,28

19

Tema 4.5. [TonsiTue nNporu3BOHOM
¢ynkuuu. {uddepenumupyemocts
byukun. [IpaBuna HaxoxaeHUS
MIPOU3BOIHON U AuddepeHnnana

24/0,67

22

20

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

16/0,44

15

HUroro

144/4

130

DK3

22

Moayas 5. IuppepenunanbHoe
HCYHUCIeHHe PYHKIIUM OHOI
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

Monyas 7. HeonpeaesieHHBIN H
onpeaeeHHbIH HHTErpaJ

32/0,89

29

29

Tema 7.1. IlepBooOpazHasi.
HeonpeneneHHbIi nHTErpai v €ero
cBoiicTBa. MeTon
HEIOCPEICTBEHHOTO
VUHTETPUPOBAHUS

10/0,28

30

Tema 7.2. MeToIbI BEIUUCIICHUSA
HEONpPEeIeTICHHBIX NHTETPAJIOB

10/0,28

31

Tewma 7.3. UnTerpupoBanue
paloHaIbHBIX, UPPALMOHATBEHBIX
U TPUTOHOMETPUICCKUX (DYHKITUH

12/0,33

11

32

Tewma 7.4. OnpeneneHHbIi
WHTETpaJl, ero CBOKWCTBA U
MMPUITOKCHUSA

16/0,44

14

33

Tema 7.5. HecoOcTBeHHEBIE
I/IHTeraHI)I C 6eCKOHe‘-IHI)IMI/I
npesesiaMy U OT HEOTPaHHMYCHHBIX

byHKIMMA

16/0,44

15

34

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

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
auddepenunagbHbIe 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
ypPaBHEHHSI BHICHINX MOPS/IKOB
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 KO3 (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. ®yHKIIMOHATILHBIC 18/0,5 1 1 16
pSLIBI
48 | Monayab 12. JIBoiiHble 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
WHTETPaJIbl IIEPBOTO POIa
51 | Tema 12.3. KpuBonuHeiiHbIe 10/0,28 |- |1 9
WHTETpaJbl 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)

OnpenenuTeny BTOPOTO U TPETHETO MOPSIKOB, UX CBOMCTBA. AsnreOpanyeckue
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 JimHeiiHbIX ypaBHennii (10 yacoB)
Cucremsl U3 IBYX U TpeX JIMHEWHbIX ypaBHeHHW. [IpaBmiio Kpamepa. Cucremsl
U3 1 JJUHEWHBIX YPABHEHUH C 71 HEU3BECTHBIMU.
Buowt yueonwvix 3anamuii:

[IpakTrueckoe 3ansTue: PemieHne cucTeM JIMHEWHBIX YPaBHEHUN 1 gac

Tema 1.3. Marpunbl M HMX NPHUMEHEHHE K PeIIeHHI) CHCTEM JIMHEHHBIX
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

Moayab 2. OcHOBBI BeKTOPHOI aiareopsl (20 yacoB)
Tema 2.1. OcHOBHbBIE IOHSITHUS U onipeaesieHnus (4 yaca)
Cucrtembl KOOpJMHAT Ha MPSIMOM, MIIOCKOCTU U B IipocTpaHcTBe. [IpocTpancTBa

R2 151 R3. Bexkropsl. JlunelHble onepanuu HajA Bekropamu. lIpoekunn BexkTopa Ha
ocb. Hampagnsitoiye 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)

CkaysIpHOE TPOW3BENECHUE BEKTOPOB M €ro CBOMCTBA. J[IMHA BEKTOpa M yroi
MEXIy BEKTOpaMU B KOOpAMHATHOM (opme. YCIOBUE OPTOrOHAIBHOCTH JBYX
BEKTOPOB. DUZNYECKUN CMBICII CKATSIPHOIO IIPOU3BEACHUS.



BektopHoe  mpom3BeneHHME ABYX ~ BEKTOPOB, €ro  CBOMCTBA.  YCIOBHE
KOJUIMHEAPHOCTH JABYX BEKTOpOB. ['eomerpuyeckuil CMBICT ONpEAEIMUTENss BTOPOTO
HOpsIZIKA.

CMemaHHOe  IPOW3BENEHUE TPEX  BEKTOPOB. ['€OMETpUuYecKHii  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 mNOpsMOYrojpHas 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 YPaBHEHHI 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 3aHsATHE: YpaBHEHHUE NPSIMOM 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: OKpPY>KHOCTb, 3JUIMIIC, rumnepOoia, 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: Kpussie BTOpOro nopsiaka 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 CEUCHHUH.

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



MHoxecTBO BemiecTBeHHBIX uyncen. Oynknus. O61acTh ee onmpeaeeHus.
CniocoObl 3ananus. [lousitue kpuBoil. OCHOBHBIE 3J€MEHTapHbIE (PYHKIMHU, UX
cBoiictBa U rpaduku. Croxubsie U obpaTtHble QyHkuMu, ux rpaduxu. Kiace
AJIEMEHTApHBIX PYHKIIHUH.

Buowt yueonwvix 3anamuii:

Jlexnus: OyHKIUA luac

Tema 4.2. Ilpeaea nocienoBarenabHocTu. Ilpenen pynknum (10 yacon)
DneMeHThl MaTeMaThdeckod Joruku. HeoOxonmmoe W JOCTAaTOYHOE
ycnoBus. [lpsimast 1 oOpatHas Teopembl. CUMBOJIBI MaTeMaTHYECKOW JIOTHKH,
X Ucroab3oBanue. bunom HeroToHa. @opMyIibl COKPAILIEHHOTO YMHOXKEHUS.
ONeMeHThl TOMOJIOTHMH. YHCIOBBIE IIOCIEIOBATEIILHOCTH, HX POJb B
BBIUMCIIMTENIBHBIX  IIpolieccax. lIpemen 4YMCIOBOM  MOCIEIOBATEIBLHOCTH.
Crabunu3amnus 3HaKa y UWICHOB IIOCJIEIOBATCILHOCTH, HMEKOIIEH Ipeae.
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 W HA IpoMexyTKe. (10 yacos)

Touku pa3pbiBa, X KiaccupuKaius

HenpepsiBHOCT,  (yHKIIMM B TOouke. HenpepblBHOCTh  OCHOBHBIX
aneMeHTapHbIX ¢yHKimi. Touku paspeiBa, ux kiaccudukamus. CBoiicTBa
(GyHKIMI, HENpPepbhIBHBIX Ha OTpPE3Ke: OrPaHUYEHHOCThb, CYIIECTBOBAHHE
HauOOJBIIEr0 W HAWMEHBIIEro 3HAYEHHWH, CYIIECTBOBAHUE IPOMEKYTOUHBIX
3HAYEHUU.

Buowt yueonwvix 3anamuii:

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

Tema 4.5. Ilousitue npousBoaHoi pyHkunu. JAuddepennupyemocrs pyHknum.
IIpaBuia HaxoxaeHust mpou3BoaHON U nuddepenunaia (24 yaca)

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



nuHeapuzanuu. [IpousBomHass (GyHKIUH, €€ CMBICI B PAa3IMYHBIX 3a7adax.
YpaBHEHHE KAcaTEJIbHOM K KPUBOM B JaHHOW Touke. [IpaBuiia HaxoXIeHUS
npousBoHON U nuddepennmana.

Buowvl yueonwvix 3anamuii:

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

[IpakTueckoe 3ansatue: IloHsTHE TPOU3BOIHON (PyHKIIMK. 1 vac
Huddepenuupyemocts Gpynkuuu. [Ipasuna
HAXO0XJICHUS MTPOU3BOHON U nuddepeniuana

Tema 4.6. Ilpou3BogHasi CJI0KHOH, 00paTHOW W NMapamMeTpUYeCKH 3aJaHHOM
¢pyukuuu (16 yacos)

[IpousBonHas cinoxxkHoi W oOpatHOW (ynkumu. duddepeHnupoBanue
dbyHKIMM, 3amaHHBIX Mapamerpuyecku. I[IpousBomnbie u nuddepeHIaIbl
BBICILIMX 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 U epeHuMpyeMbIX pyHkusAX (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. IlpumeHeHue NPoOU3BOAHOI AJ1s1 McciienoBanust pynkuuu (16 yacos)
YcnoBus MOHOTOHHOCTH byHKIUM. DKCTPEMYMBI dbyHKIIUH,
HEOOXOAMMOE YyCJOBHE, JOCTAaTOYHBIE YCIOBUA OJKcTpeMyma. OTbICKaHHE
HauOOJbIIEr0 U HAaMMEHbIIETro 3HaueHu QyHkuuu, auddepeHnupyemoit Ha
otpeske. MccnenoBanue BbIMykiI0CTU (GyHKIMU. Touku nepernda. ACUMHOTOTHI
bysakuit. [lonsatue 00 acumnToTHYecKoM pazioxkeHun. OOmas cxema
uccieoBaHusl (PyHKIIMU U TOCTpoeHus ee rpaduka. KpuBuszHa miockoi



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

[Ipaktuueckoe 3anstue: [IpunoxkeHus npou3BOIHON QPYHKIIUU 2
yaca
Moayasb 6. diieMeHTHI BbicHIeil ajaredopnl (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.
AnrebGpandeckas 1 TpUTOHOMETpUUYecKast (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 be3sy. OcHoBHasi Teopema anreOpbl. Pasznoxenue
MHOTOWIEHA C JIEHCTBUTENbHBIMU KOd((UIIMEeHTaMH HAa JTUHEWHbIE M KBaJpaTUYHBIC
MHOKUTENU. Pa3nokeHre paimoHaibHbIX Apo0eit Ha MpOoCTEHIIHeE.
Buowt yueonwvix 3anamuii:

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

Moayab 7. HeonpeaejieHHbI U onpeaeieHHbIA nHTerpaJ (32 yaca)
Tema 7.1. IlepBooOpa3nasi. HeonpeaeneHHblii HHTErpaa u ero cpoiicrsa. Meron
HenocpeacTBeHHOro uurerpuposanus (10 yacon)
[lepBooOpa3Hasi. Heonpenenennpii  mHTETpan  u €ro CBOMCTBA.
HemnocpencTBeHHOE MHTErPUPOBAHUE.
Buowt yueonwvix 3anamuii:

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

Buowvl yueonwix 3anamuii:

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



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

WNuTterpupoBanre palvoOHANbHBIX, UPPALMOHATIBHBIX 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)

3agaun, NPUBOSAIIME K TOHSATHIO ONPEAENICHHOro 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 HCIOJB30BAaThb €ro [ BBIYMCICHUA TE€OMETPUYECKUX U
(U3HMYECKUX BEJIUYUH.

Buowt yueonwvix 3anamuii:

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

Tema 7.5. HecoOcTBeHHBbIe HHTerpajibl ¢ 0eCKOHEYHBIMM MpeaeaaMM H OT
HeorpaHu4YeHHbIX GpyHKuui (16 yacoB)

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
nuddepenuupoBanue (36 yacos)
Tema 8.1. ®yHKIIUU HECKOJbKHX NepeMeHHBIX (8 yacoB)
OyHKIIMM  HECKOJIbKUX TepeMeHHbIX. OOnacte omnpenenenus. llpenen
by, HempepsIBHOCTS.
Buowt yueonwvix 3anamuii:

Jlexuus: OyHKIIMU HECKOJIBKUX NIEPEMEHHBIX luac



Tema 8.2. ludppepennupoBanue PyHKIUIT HECKOJIBKHUX MePeMeHHbIX
(14 gacoB)

Yactasle mpousBoanble. [lomublil nuddepeniman, ero cBs3b C YaCTHBIMU
npou3BoAHBIMUA. HBapraHTHOCTH (popmbl momHOTO Auddepenimana. KacarenpHas
IUIOCKOCTh MU HOpPMalb K TOBEPXHOCTU. ['€OMETPUYECKHII CMBICI TMOJIHOTO
mupdepennmana. YacTHbie NPOM3BOAHBIE W TMONHBIC AU (EpeHIInaIbl BBICITUX
nopsiakoB. Dopmyna Teinopa. HesBusie ¢ynkiun. Teopema cCyliecTBOBaHMSL.
HuddepennupoBanre HESIBHBIX (QYHKITUH.

Kommerenuuu: BnageTb METOAaMHU BHIYMCICHHS YACTHBIX MTPOU3BOIHBIX; YMETh
HAXOJUTh MOJHBIN AuddepeHman QyHKIUN HECKOJIbKUX IEPEMEHHBIX.

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 HECKOJBKHMX NepeMeHHbIX. HeobOxoaumoe ycioBue
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 PepeHInATIBLHbIE YpaBHeHUs (36 4acoB)
Tema 9.1. OcHoBHbIe OHsATHS (18 yacoB)
3agaun, mnpuBonsimue K AuddepeHnmanbHbiM - ypaBHeHUsM. [lopsmok
muddepennmansuoro  ypaBHeHus. JuddepeHinmanbHpie  ypaBHEHUS  MEPBOTO
nopsinka. Pemenue. OOmiee pemenne. 3amaya Komm. Teopema cymiecTBoBaHUS U
€JMHCTBEHHOCTH petieHus 3aaauu Koum.

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 TIEPBOro TMOPSAKA, HWHTETPUPYEMBIX B
KBaJpaTypax. YpaBHEHUS C Pa3ICISIONIUMUCS TTIEPEMEHHBIMH, OJHOPOIHBIE ITEPBOTO
MOpsIJIKa, TMHEHHBIE OTHOCUTEIHHO HEU3BECTHOW (PYHKITUH.

Buowt yueonwvix 3anamuii:

Jlexuums: OcCHOBHBIE THIIBI YPAaBHEHUI NIEPBOTO MOPSAAKA lugac



[IpakTiueckoe 3ansatue: JuddepeHunanbHble ypaBHEHUS TIEPBOTO 1 yac
NOpsIKa

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

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

2) F(x, y® ) y* 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. JIuneiinble auddepenunaibabie ypapHenuss N-ro nopsijaka. Meron

Jlarpanska Bapuauuu Npou3BOJIbHBIX NOCTOSAHHBIX (12 yacoB)

Jluneiinpie nuddepeHnnaIbHbIe YpaBHEHUS N-ro mopsiika, OAHOPOAHBIE M
HEOAHOpOAHbIE. CBOMCTBA PEMIEHNN JTUHEHHOTO OJHOPOJAHOTO YpaBHEHUS. JINHENHO
3aBUCUMBbIE W JIMHEMHO He3aBUCUMBbIe (QyHKIMU. DyHIaMEHTabHAs CHUCTEMa
pelIeHui JMHEHHOro OAHOPOJHOrO YypaBHEHHs. Teopema O CTPYKType OOIIero
pewenust. Meton Jlarpanxa Bapualiiy MpoOU3BOJIbHBIX TOCTOSIHHBIX.

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

MPOU3BOJIbHBIX TOCTOSIHHBIX
Tema 10.3. Jluneiinble auddepeHIHATbHbIE YPABHEHUSI € TOCTOSIHHBIMHU

k03¢ punuenramu (12 yacos)

Jluneiinpie nuddepeHuanbHbIe YpaBHEHUS C TOCTOSSHHBIMU KO3 QUIIMEHTaMU.
Merton Ditniepa penieHus 0JHOPOIHOTO JTUHEUHOTO AU HEepEeHIINaTBLHOTO YPaBHEHUS.
JluneiiHple HEOAHOPOJHBbIE AUQPPEpEeHIaNbHbIE YpPaBHEHUS C MOCTOSHHBIMU
kodddurmentamu. MeTton HeornpeaeleHHbIX KOA(hGUIIMEHTOB I HaXOXJIEHUS
YaCTHOIO PELIEHUsS HEOJHOPOAHOrO YPaBHEHHs C MPaBOW YacCThIO CHELUAIBHOIO
BU/JIA.

Buowvl yueonwix 3anamuii:

[Tpaktuueckoe 3anstue: Jluneitnsie nudpepeHnmnanbHbIe YpaBHEHUS C 1 yac
MOCTOSIHHBIMU KO3 PUIIMeHTaMu



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

Uucnosbie psnpl. CxomuMocTh M cymma psiga. HeoOGxomumoe ycioBue
cxomumoctu.  JlerictBus ¢ pspgamu.  [IpusHakum  CXOOUMOCTH  PAOB €
MOJIOKUTEIBHBIMU YJieHaMU: mpu3Haku JlamamOepa, nunrerpaibHblii mpusHak Korm.
3HaKonepeMEHHbIE PSIBI, abcomoTHas u YCIIOBHAs CXOJIUMOCTb.
3Hakouepeayonmecs paabl, npu3Hak JleioHuma.

Buowl yueonwix 3anamuii:

Jlexums: Yucnosele psAbl luac
IIpakTrueckoe 3aHsaTHe: 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 l4gac

[IpakTnueckoe 3ansatne: OyHKIIMOHAIBHBIE PSIbI 1 gac

Moayas 12. /IBoiinble 1 KpUBOJIMHETHbIe HHTErpajbl (36 4acoB)
Tema 12.1. J/IBoiinbie unTerpaJjnl (16 yacon)

Onpenenenve JTBOMHOTO WHTErpaja, €ro reoMmeTpuyeckas W (pusnyeckas
WHTEPIIPETALMS;, CBOMCTBA. BbIUMCIEHHE JBOMHOTO HWHTErpaja B JEKAPTOBBIX
KOOpAMHATax. 3aMeHa MEePEMEHHBIX B JIBOMHOM HWHTErpajie, mepexojl K MOJISIPHBIM
KoopauHaTaM. [I[puMeHeHre NBOMHBIX HHTErPAJIOB.

Buowt yueonwvix 3anamuii:

Jlexums: JIBOVIHBIE MHTETPAIBbI lygac

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

[Ipaktnueckoe 3anstue: KpuBosuHEHHbIE HHTErPaJIbl IEPBOTO POJIa 1 yac



Tema 12.3. KpuBosmHeliHble MHTEerpaJibl BTOporo poaa (10 yacos)

Omnpenenenrne KpUBOJIMHEMHOrO MHTErpaia BTOporo poaa. Ero ¢usmueckmii
CMBICJI; CBOMCTBA. BBIYMCIIEHNS] KPUBOJIMHENHBIX MHTETPAJIOB BTOPOro poxaa. Cassb
MEXy KpUBOJMHEMHBIMU MHTETpajlaMu MEpBOro U BToporo poaa. @opmyina I'puna.
VY cnoBHsS HE3aBUCUMOCTH MHTErpaJia OT IIyTH UHTETPUPOBAHUSL.

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3anstue: KpuBonuHelHble HHTETpabl BTOPOro pojia 1 gac

5. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUWSI JI51
CAMOCTOATEJBHOU PABOTHI OBYYAIOIUXCSA IO JUCIHUITJIMHE

5.1. TeMbl KOHTPOJIbHBIX Pa00T

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

Marpuunas anredpa

Monyib 2.OcHOBbI BEKTOPHOM
ayreOpbl Apudmernueckre onepanuy ¢ BEKTOpaMu

Monyis 3. Pasnuunble BUBI ypaBHEHUs IPSMOM U TUNIOCKOCTH
AHanuTuuyeckas reoMeTpHus

YpaBHEHMs KPUBBIX U MOBEPXHOCTEN 2-T0 MOPSJIKa

CniocoObl BeIYHCIECHUS TpeesioB (yHKIUI
Monyns 4.BBenenue B

MaTCMATHICCKUM aHATIH3 HenpepbiBHOCTh PyHKIIMK. TOYKH pa3pbiBa

Brruncnenue npousBoaHON QyHKIMU
Monyns 5. IuddepennmansHoe

ucyMciIeHne QyHKIMU OJHON

TepeMeHHoi IIpuMeHeHne NpoOn3BOAHOM JJIsl BBIYMCIICHUS
MpEeIeJI0B U MccieloBaHus QYHKIUN

MeToapl BEIUYHCICHUE HCOMPCACIICHHLIX HHTCI'PAJIOB

o UccnenoBanue cXoquMOCTH HECOOCTBEHHBIX HHTETPAJIOB
Monynb 7. HeonpeneneHHblIi u

ONPEACIICHHBINA HHTETpal
HpI/IJ'IO}KeHI/Iﬂ Ol'IpeI[eJ'IeHHI)IX I/IHTeraJ'IOB

YacTHble npou3BoaHble U Auddepennnan pHI
Monyib 8. @yHKITUU HECKOJIBKHUX

MEPpEMECHHBIX U UX

HauOonpIiee 1 HauMeHblIee 3HaYeHNs (PHI B 3aMKHYTOM
muddepeHInpoBaHue

oOmactu

MOIly.TIB 9. OOBIKHOBEHHbBIE I[I/I(I)(bepCHLII/IaHBHBIC YpaBHCHHA IICPBOr0 NOpsAAKa

muddepeHraabHble ypaBHEHUS

Monyie 10. Iuddepennmanpupie | Jluneitasie nuddepeHnnanbHpie YpaBHSHUS C
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KpuBonuHeiinbie HHTErpaibl IEPBOTO U BTOPOrO poja

5.2. Tembl KypcOBBIX padoT (IIPOEKTOB)

KypcoBbie paboThl (IIPOEKTHI) pabo4YrM yueOHBIM HE MPETyCMOTPEHBI

5.3. IlepeyeHb METOAMYECKUX PEKOMEHAALMI

Ne
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HaumenoBanue

MGTOI[I/I‘-IGCKI/IG PEKOMCHAAWHA 10 BBIITOJIHCHUIO KOHTPOJIbHBIX pa60T

5.4. Ilepe4yeHb BONPOCOB JJISl MOATOTOBKH K IK3aMeHY

No ob

5.4.1. Bonpochl 1J1s1 MOATOTOBKHU K 3K3aMeHY 0 1-My cemecTpy

OnpeneneHus OnpenenuTenei BTOPOro M TpeThero mnopsakos. CBoiicTBa
onpeaenurenein. 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. JInnelinsie onepaunu ¢ MmarpuniaMu. [IpaBuiio yMHOXKEHUST MaTpULL.
OO6parnas marpunia. OnpesiesieHre U yCIIOBUE CYIIeCTBOBAHUS.

Pelenue cucteMbl IMHEWHBIX YPaBHEHUN C TOMOILBIO OOPATHON MaTpPUILIBL.
Onpenenenue BekTopa. JInHEHbIE onepanuu ¢ BeKkTopamu. OpTOroHaJlbHBIE,
KOJUIMHEAPHBIE M KOMIUIAaHAPHBIE BEKTOPHI. [Ipoekius BekTopa Ha OCbh.
JIvHeiHast 3aBUCUMOCTD W JIMHEMHAs HE3aBUCUMOCTh BEKTOpOB. OmpesiesieHne
0aszuca. Paznoxxenue BekTopa no 6asucy. IIpsMoyronpHas 1ekapToBa cUCTEMa
KoopauHat. JleHcTBUS € BEKTOpaMH B KOOpAMHATHOW ¢opme. VYcioBue
KOJIJIMHEAPHOCTH.

CkansipHoe TpOU3BENEHHUE JABYX BEKTOPOB, €ro CBOWCTBAa. YCIIOBHE
OPTOTOHAJIBHOCTH JBYX BEKTOPOB. MEXaHMUYECKHMHA CMBICI CKaJISIPHOTO
MIPOU3BEACHUS.

10.BbipakeHre CKaJsipHOTO MNPOU3BEACHHS BEKTOPOB 4YEpe3 HX KOOPJIUHATHI.

Jnuna (Moaynb) BekTopa. Hampasisitomye KOCUHYCHI.

11.BekTopHOE TPOU3BEACHUE 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.BoipakeHre 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 33J]a€T B MPOCTPAHCTBE IIOCKOCTb.

16.PaznuuHble BUABl 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
IPSAMOM U TIOCKOCTBIO.

19.KpuBbie BTOpOro MOpsAAKa Ha IJIOCKOCTH (dyumIc, rumepbosa, mapaboia).
Kanonmndeckre ypaBHEHUS KPUBBIX U N300pakKeHNE UX Ha TIOCKOCTH.

20.[{unuHapuyeckue MoBepxXHOCTU. LIMmHApEI BTOPOro mopsaka.

21.0nnmuncoun, KoHyc, TumepoOosiouabl, mapabdonouapl. ['eomeTrpuyeckue
CBOMCTBA 3TUX MoBepxHOCcTEN. VccnenoBanue 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. O0macTy onpeaencHus. 3HaueHue PYHKIIMHA B TOUKE.
Monotonnass gyukiusi. Yernas u nHeuetHas (ynkuuu. OOpatHas QyHKIHUS.
CnosxxHast pyHKIUs. DeMeHTapHbIe QYHKIIUH.

25.YucnoBas mocienoBaTenbHOCTh. [Ipeaen 4YMCIOBOM MOCIENOBATEILHOCTH.
Cy1iecTBoBaHuE Mpezesia MOHOTOHHOM OrpaHUYeHHOM MOCIe10BaTEIbHOCTH.

26.Ilpenen  ¢gynkmmm B Touke. I[Ipemen QyHkMM Ha OECKOHEYHOCTH.
OnpHocTOpOHHUE Tpeenbl PyHKIUU B TOUKe. HempepbIBHOCTD 371eMEHTapHBIX
(GyHKUIHH.

27.3amedaTenbHbIC TIPEICIIb:

28.CBoiicTBa (DyHKIIMM, CTPEMSIIMXCS K KOHEYHOMY Tpeneny (OrpaHuYeHHOCTb
(GYHKITUH, UMEIOITCH KOHEUHBIN TIPEeeII, TeopeMa O CHKaTOW (PyHKIIHH).

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.beckoneyHo Oonpiias (QyHKIUS, €€ HEOrpaHWYEHHOCTb. TeopeMa O CBs3M
OECKOHEYHO Majiol M 0ECKOHEYHO OObIION (PYHKIIHHA.

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



32.Paznoxxenue GyHKIUU, UIMEIOIIEeH KOHEUHBIN Mpeiell, Ha CyMMY ITOCTOSTHHOU U
O0eckoHeuHo Majsoi. Ilpexen cymmbl, MPOU3BENEHUS U YACTHOTO (PYHKIIUH,
CTPEMSIIIMUXCS K KOHEUHBIM TIpeIeiaM.

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

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

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

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

37.'eomeTpuyecknii W MEXaHUYECKUH CMBICT TIPOM3BOJHON. YpaBHECHHE
KacaTeIbHOM.

38. IuddepermmpyemMocTh byHKIIUN B TOYKE. HenpepbiBHOCTD
muddepennupyemoit pyHKITUH.

39. Muddepennman  pyukuu. ['eomerpuueckuit  cmbicn  auddepeHuania.
NuBapuantHOCTH hopMbl TIepBoro nuddepeHimana.

40.1TpousBonHass u auddepeHranT CyMMBbI, MPOU3BEACHUS M YacTHOTO ABYX
(GyHKUIHH.

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

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

43.IluddepennmpoBanne GyHKIHMH, 3aJaHHBIX MapamMeTpuuecku (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€OMETPUUECKUM 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 Teinopa (Maknopena) ais GyHKmi Y = €%,y = sinx, y = COSX B
okpecTtHOCTH 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.  JlocTtaTouHOE yCIOBHE SKCTPEMYyMa, UCTIOIB3YIOIIee MEPBYIO MPOU3BOAHYIO.

9. JlocTaToyHOE yCIOBHE SKCTPEMYMa, UCTIOIB3YIOIIEE BTOPYIO MTPOU3BOIHYIO.

10. OmpeneneHue BBIMYKIOCTH W BOTHYTOCTH Tpaduka (ynkiuu y = f (X).
[Tpu3HaK BEIMYKIOCTH (BOTHYTOCTH).

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

12. Acumnrotel rTpaduka ¢yakumu Yy = f (X). [IpaBuwmo 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 KOMIUIEKCHOT'O qucha.
Tpuronometrpuyeckasi GopMa KOMIUIEKCHOTO YHCTIA.

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

17. W3BneueHue KOpHS HATYpaJbHOU CTENEHH U3 KOMIUIEKCHOTO YHCIIA.

18. TIlepBooOpa3Hasi W HeoIpeaeIeHHBIH HWHTerpayl. TeopemMa O CTPYKType
MHOKECTBA MEPBOOOPA3HBIX ISl TAHHON (PYHKITUU.

19. CgoiicTBa HeONpeAeNeHHOTO0 UWHTerpana. MHBapumanTHOCTh  (opmyn
WHTETPUPOBAHUS.

20. Tabnuia OCHOBHBIX IEPBOOOPA3HBIX.

21. 3ameHa IepeMEHHOW B HEONIPEACICHHOM HHTETpaje

22. @®opmyna HHTETPUPOBAHHUS 110 YaCTSAM JJI HEOTPEACIEHHOTO HHTEerpaa.

23. Ompenenenne  mpocTedmux  ApoOeil.  PasznokeHue — mpaBUIILHOU
panMoHaNIbHON JPOOU Ha MPOCTEHIIIHE.

24. HHTerpupoBaHHE MPOCTEHINX PAIIMOHATBLHBIX Ipo0el BHa.

25. HHTerpupoBaHHe MPOCTEUINNX PAIMOHATLHBIX Ipo0ei BHA.

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

27. WHTEerpupoBaHHE TPUTOHOMETPUYECCKUX BBIPAKCHUHN BHIA.



28. MHuterpupoBanue MPPALMOHATIBHBIX BBIPAKEHUI BUJIA
m,

m mg
cx+d cx+d

29. HuterpupoBaHuE HUPPALMOHAIBHBIX BBIPAKEHUH BUAA, C MOMOIIBIO

TPUTOHOMETPHUECKHUX MOJCTAHOBOK.

30. TlomsaTue ompeneneHHOTO HHTETpaIA.

31. Teopema cyIIeCTBOBaHHUS OIMPEACICHHOTO HWHTErpajia. [ eomMeTpudecKuii
CMBICII OTIPEICJICHHOTO UHTETpaa.

32. CBoiicTBa onpeIeICHHOTO UHTErpaa.

33. Hurerpan c¢ mnepeMeHHbIM BepXHMM mpenenoM. Teopema bappoy o
mudpepeHIpoBaHNY HHTETPaAJia C IEPEMEHHBIM BEPXHUM MIPEICIIOM.

34. CBs3p MEXKIy ONPEACIICHHBIM U HEOIPEACICHHBIM HHTerpanamMu. Popmyia
HreroTona-JleitoHuna.

35. 3ameHa ImepeMEeHHOU B ONPECIICHHOM HHTETrpalle.

36. dopmyna UHTETPUPOBAHUS IO YACTSAM JUIsI ONIPEACIICHHOTO HHTErpaa.

37. HecoOCTBEeHHBIN HHTETpan OT HENPEPHIBHOW (YHKIHMHU 1O OECKOHEUHOMY
MIPOMEXKYTKY.

38. HecoOcTBeHHbIN MHTETpajd OT HEOTPAHWYCHHOW (PYHKIIMU TIO KOHEUHOMY
MIPOMEKYTKY.

39. Onmnpenenenne aOCOMIOTHOM CXOIMMOCTH HECOOCTBEHHOTO HHTErpaa.
[Tpu3Hak cpaBHeHMS. ['eomMeTprdecKas HLTIOCTPAIUS MPU3HAKA CPABHEHUS.
40. Bpluucnenue MIoOMIANed TMIOCKUX (GUTYP B JCKAPTOBBIX U TMOJSPHBIX

KOOpJIMHATAX.

41. BeluncieHne 00bEMOB TEN MO0 U3BECTHBIM IIIOIIAISAM MTONIEPEYHBIX CCUCHUH.
Brruncienre 00beMOB TeJ BpalleHHUs.

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

43. BeraucneHnye mionaan MOBEPXHOCTH BPAICHNUS.

44. OmnpeneneHue GyHKIIMA HECKOJIBKUX TEPeMEHHBIX. DYHKITUS N TepEMEHHBIX
KaK (YHKIIUSI TOYKH B N-MEPHOM MPOCTPAHCTBE.

45. YacTHbIe MpUpAIICHUS U YaCTHBIC MPOU3BOAHBIC. |'€OMETPHUUECKUI CMBICIT
YaCTHOM MPOU3BOHON (PYHKITUHU JBYX MEPEMEHHBIX.

46. JuddepenuupyeMocts GyHKIMM JBYX HepeMeHHbIXx. HeoOxomumoe u
JIOCTaTOYHOE YyCioBUsS Au(depeHIupyeMocTd (YHKIUU JBYX MEPEMEHHBIX.
Omnpenenenue noiaHoro auddepeniuana.

47. JuddepennupoBanue CIOXKHONM (YHKIMM OAHOW M JBYX NEPEMEHHBIX.
[Tomnast mpousBoHas. MuBapuanTHOCTH (hopMBbI TTOTHOTO nuddepennmana.



48. HesBuble ¢yHKIMU onHON mepeMmeHHOU. Teopema O HesBHON (yHKIUH.
HuddepenniupoBanrie HesIBHOM PYHKIIMHM OJTHON TTEPEMEHHOM.

49. HesBuble (yHKIMM JBYX mepeMeHHbIX. JuddepeHnupoBanue HeSIBHON
(GYHKITUH IBYX TTEPEMCHHBIX.

50. Yactubie mpou3BoaHbIE U AU PepeHIInaNbl BBICIINX TOPSIKOB.

51. ®opmyna Teiinopa anst GyHKIIUH IBYX MEPEMEHHBIX.

52. Onmnpenenenue 3kcTpeMyma (YHKIMU JBYX nepeMeHHbIX. Heobxommmoe
yCIIOBHUE 3KCTpeMyMma. JlocTaTouHOe yCIIOBUE IKCTPEMYyMa.

53. HauOonpinee M HauMEHbIee 3HAaYeHUS (QYHKIMHA JABYX IEPEMEHHBIX B
3aMKHYTOH 00J1acTy.

54. VYpaBHEHHS KacaTeIbHOW IIJIOCKOCTH ¥ HOPMald K TIOBEPXHOCTH.
["eoMeTpudeckuii CMBICH MOTHOTO nuddepeHmana.

5.4.3.Bonipocsl 115l IOATOTOBKH K IK3aMeHYy 10 3-My ceMecTpy

1. Omnpenenenue 0ObIKHOBEHHOTO U (HEPESHIIMATBHOTO YPAaBHEHUS, €r0 MOpsIKa
u pemienus. {uddepennnansHoe ypaBHEHNE IEPBOIO MOPSIKA, TOJIe
HaIlpaBJICHUI, N30KIVHBI.

2. 3agaya Komm mna nuddepeHnanibHOTO ypaBHEHHs TEPBOTO  MOPSIKA.
TeopeMa cyliecTBOBaHUS U €IMHCTBEHHOCTH penieHus 3agauu Komm.

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

4. YpaBHEHUE C pa3JesIIOIIMMUCS IEPEMEHHBIMU, €T0 HHTEIPUPOBAHUE.

5. JluneitHoe ypaBHEHHUE MEPBOTO MOPSAKA, €0 HHTETPUPOBAHUE.

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

7. lupdepenuuanbHoe ypaBHEeHHWE N-ro  mopsanka. 3agaya Komm s
muepeHInanbHOro ypaBHEHUs: N-TO mopsiika. TeopeMa CylnIeCTBOBaHUS U
€IMHCTBEHHOCTH pelieHus 3a1aun Ko 11 ypaBHEHHs N-To MOpsiaKa.

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

9. YpaBHeHus, OMyCKalIIMe MOHWKEHUE Mopsiaka. MeToJl MHTErpupOBaHUs
ypaBHEHUs BHIa, T1e K <n.

10.MeTon UHTErpUpPOBAHUS YPABHEHUS BHUIA.

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

12.0Omnpenenenre JTUHEWHO-3aBUCHMBIX W JUHEHHO-HE3aBUCUMBIX  (DYHKIIHIA.
[Tpumepsl.



13. Onpenenenvue ¢GyHIaMEHTATBHOW CUCTEMBI PENIEHWH JUHEHHOTO
OJIHOPOJHOTO YypaBHeHHUsA. Teopema O CTpyKType OOLIEro peueHus
JMHENHOr0 OAHOPOJAHOTO YpPaBHEHUS N-TO MOPsIKA.

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

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

16. [TocTpoenue ¢yHIaMEHTATBbHONW CHCTEMBl pELIIeHHH U 00mIero
pellleHus JUHEHHOr0 OJIHOPOJHOTO YypaBHEHHUsS N-TO MOpsJKa B cliyyae
BEIICCTBEHHBIX PA3JUYHBIX KOPHEW XapaKTEpUCTUUYECKOrO0 ypaBHEHUS.
[Tpumep.

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

18.ITocTtpoenue (GyHIaMEHTaNbHOW CHUCTEMBI PEHICHUH W OOIIEro pemeHus
JMHEMHOTO OAHOPOJHOTO ypaBHEHUS N-TO MOPsJIKA B CIy4yae BEIIECTBEHHBIX
PaBHBIX KOpHEN XapaKTepucTUYECKOTo ypaBHeHUs. [Ipumep.

19.1lpaBuno HaxOXAEHUS YACTHOTO pEIIEHUs JUHEHHOro HEOJAHOPOIHOIrO
YPaBHEHHUS C MOCTOSIHHBIMU KO3 (HUIIMEHTaMH, €CIIU TIpaBas YacTh HMEET BUJI,
/i€ - MHOTOWIEH CTEIEHHU.

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

21.Mertop peleHus: TUHEHHOTO HEOJTHOPOIHOTO Au((epeHIINaTEHOTO YpaBHEHUS
BU/Ia (IPUHLIUI HAJIOXKEHHUS ).

22.Yucnoseie psgel. OnpeneneHue N-oil 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 psga. Teopema 00 0THOBPEMEHHOM CXOAMMOCTH Psifia M €T0 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 MPU3HAKU CPABHEHUSI MOJOKUTEIBHBIX PSAIOB.

28.1Ipu3nak JlamamOepa.

29.Unrerpanbubiii ipu3Hak Komm.



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

31.3nakonepeMeHHbIe psAabl. AOCONIOTHAsSE W HeaOCOJIOTHAs CXOJAMMOCTb.
TeopeMa 0 cXoAMMOCTH a0COJIFOTHO CXOJIAIIETOCs psa.

32.1lpusHak JlelOHuIla CXOAMMOCTH 3HaKouYepedyromerocs psga. OIleHka
a0COIOTHON TOTPEINTHOCTH MPH 3aMEHE CYMMBI CXOJSIIETOCS psiia CyMMOM
MEPBBIX N €TO WICHOB.

33. OyHKHOHATBHBIN psif. O01acTh CXOMUMOCTH (YHKIIMOHATIBLHOTO psijia.

34.Crenennoii psaa. Teopema AbGens.

35.007aCTh CXOUMOCTH CTENEeHHOTo psiaa. OnpeneneHue pajadyca U UHTEpBaia
cxoguMocTH. HaxokJeHue paadyca CXOAMMOCTH CTEMEHHOTO psiia ¢
NOMOILBIO Npu3Haka Jlamambepa.

36.CBoiicTBa CXOIANTUXCS CTETICHHBIX PSI/IOB.

37.EAMHCTBEHHOCTH MpeACTaBleHusT QYyHKIIUHN 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 IBOWHOTO MHTETpAa.

43.T'eoMeTpUUCCKHUI CMBICT ABOWHOTO MHTerpasia. OreHKa TBOWHOTO WHTErpaa.
Teopema o cpenHeMm.

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

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

46.T'eomeTpuueckue, (QU3MYECKHE W MEXAHUYECKHE TMPUIOKEHUS JIBOWHBIX
HWHTETPAJIOB.

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

48.CBoiicTBa KpUBOJUHEHHOTO MHTETpaia | pona, ero BEIYHCIICHHUE.

49.0mnpenenenune kpuBonuHeHoro uHTerpana |l poga. Teopema cymiecTtBoBaHUS
KpuBOJUHEHOTO nHTerpana 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. ®OH/I OHUEHOYHbLIX CPEJACTB IJIsA MIPOBEJIEHUS
IMPOMEXKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCSI IO
JUCHUTIJIMHE

@DOHJT OLICHOYHBIX CPEACTB IJisi MPOBEACHUS MPOMEKYTOUHOW aTTeCTalluu
oOydJarommxcs MO JUCHUIUIMHE IO peleHu0 Kadeapbl OoQOpMIIEH OTIACIbHBIM
NPUWIOKEHUEM K paboyeil mporpaMme.

7. MIEPEYEHb OCHOBHOMH " JONOJIHUTEJBHOM YYEFHOM
JUTEPATYPbI, HEOBXO/JUMOMH ]IS OCBOEHUSA JTUCIIUTIINHBI
OcHoBHasl JuTepaTypa:

1. I'ymusia B.1LI. Marematuka. ba3oBelii kypc [DneKTpoHHBIHN pecypc]: yaeOHuK/
['ynusn B.111., Xamunynun P.SI.— DOnektpon. TekctoBble faHHbIe.— M.
MockoBckuil pUHAHCOBO-TIPOMBIIIUIEHHBIN YHUBEpcUTeT «Cuneprusi», 2013.— 712
c.— Pexxum goctyma: http://www.iprbookshop.ru/17023.html.

2. lunenko O.I1. MaTemartuka [ DIeKTpOHHBIN pecypc]: yueOHoe mocooue/
Hunenko O.I1., MyxameraunoBa 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. [IpakTuky™m no Beicuieid MmateMaTuke. Yactp 1
[DnexkTpoHHbIHN pecypc]: yuedHoe nocooue/ Jlroxenkona JI.W., dioxenkona O.10.,
Muxanun I'.A.— Dnextpon. TekcroBbie ganHbie.— M.: BUHOM. Jlaboparopus
3HaHui, 2012.— 449 c.— Pexxum 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 qanubie.— M.: BUHOM. Jlaboparopus
3HaHui, 2012.— 469 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/6523.html.
JlonoJiHUTeIbHAS JIUTEpPaTypa:

1.Jluneiinas anrebpa. Bekropnas anreOpa. AHanuTUuYecKas TEOMETPHUS
yaeonoe nocobue / 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.OneMeHThI BhIcIIeH anreopsl : yueoHoe nocodue / FO.C. Pomanosa. - CII6.:
W3n-so C3TYVY, 2014. - 17 c.

5.MHTerpanibHOE HcuncaeHue QyHKIUN OQHOW epeMeHol : yueOHoe nocooue /
10.C. Pomanosa. - CII6.: U3n-Bo C3TYVY, 2014. - 70 c.

6.Iudpepennnanbioe ucuuciaeHue QYHKIUA HECKOJbKUX MEPEMEHHbBIX
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.YUncnoBbie U QyHKIMOHATBHBIE bl : 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. TIIIIT MS Office 2010

2. TekcToBbIi penakTop bIOKHOT
3. Bpaysepsl IE, Google Chrome, Opera u ap.

8. IEPEYEHb PECYPCOB HH®OPMAILIMOHHO-
TEJEKOMMYHHUKAIIMOHHOWM CETH "MHTEPHET", HEOBXOJNUMBIX
JIJ1s1 OCBOEHUSI JUCHMIITIUHBI

1. DnexTpoHHas uHdOpManmoHHO-oOpa3oBatenbHas cpera AHO BO "C3TVY"
(BUOC C3TY) [DaekTpounslii pecypc]. - Pesxxum goctyma: http://edu.nwotu.ru/

2. Dnextponnas Oubmmoreka AHO BO "C3TVY" [DnexktpoHHsléi pecypc]. -
Pexxum nocryna: http://lib.nwotu.ru:8087/]irbis2/

3. DnekTpoHHO-OubmnoTeyHass cucrema IPRbooks [DnekTponHbIM pecypc]. -
Pexxum moctyma: http://www.iprbookshop.ru/

4. Nudopmanmonnas cucrtema "EnuHoe OKHO jJoctyna K 00pa3oBaTesbHbIM
pecypcam" [DekTpoHHBIN pecypc]. - Pexxum moctyma: http://window.edu.ru/

5. NudopmanmonHas cucTeMbl J0CTyHa K 3JIEKTPOHHBIM KaTajoram OHOIMOTEK
chepor o6pazoBanus U Hayku (MC DKBCOH) [DOnexkTponHsiii pecypc]. - Pexum
nocryma: http://www.vlibrary.ru/

9. METOOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO IUCHUIIJIMHBI

[IpenonaBanvie  OUCHUIUIMHBI ~ MPEAyCMaTpUBaeT  ClEAyoUIMe  (QOpMBI
OpraHu3aldd  y4eOHOro  mponecca:  JEeKUWH,  NPaKTUYECKHe  3aHATHs,
CaMOCTOATENbHYIO PabOTy CTyA€HTa, KOHCYJIbTAl[UH.

9.1. Ilpu u3yyeHuMm TeM M3 YYEOHBIX MOJYJEH CTyAeHTaM HEO0OXOAMMO
NOBTOPUTh  JIEKIIMOHHBI  y4yeOHBIM Marepuajn, W3y4YuTb PEKOMEHIOBAHHYIO
JuTepaTypy, a TakkKe YuyeOHbIMH Marepual, HaxOMISIIMICA B  yKa3aHHBIX
UH(OPMAITMOHHBIX pecypcax.

Ha 3aBepmiaromeM J3Tane HM3y4eHHMs] KaXIOr0 MOAYJIS HEOOXOAMMO,
BOCITOJIB30BABILICH MIPENI0KEHHBIMH BONIPOCAMH IS CaMOKOHTPOJI,
pa3MEIIEHHBIMU B JJIGKTPOHHON WH(OpMaIMoHHOW 00pa3oBaTeNnbHON  cpejie
(BUOC), mpoBepUTh KAYECTBO YCBOEHUS yUeOHOTO MaTepHaia.

B ciyuae 3arpynHEHHsI B OTBETAax Ha IOCTABJIEHHBIE BOIPOCHI PEKOMEHAYETCS
MOBTOPUTH YUYE€OHBIN MaTepHall.

9.2. Ilocne u3ydeHus: KaKI0ro MOAYJIs JUCHUILUIMHBI HEOOXOIMMO OTBETUTH Ha
BOIIPOCHI KOHTPOJIBHOT'O TECTA MO JAHHOMY MOJYJIO C €0 OLIEHUBAHUS 3HAHUUN U
MOJIy4eHUs OAJIIIOB.

9.3. Ilocne n3ydeHus: BCeX MOAYJIEH MPUCTYNUTh K BBIITOJTHEHUIO KOHTPOJIbHOU
paboThl, pyKOBOACTBYSICh METOJIMYECKUMH PEKOMEHIALUSMHU 10 €€ BBITIOJHEHUIO.

9.4. Tlo 3aBepiIeHHIO W3Y4YEHUs] Y4eOHOU AUCHUIUIMHBI B CEMECTPE CTYIEHT
00s13aH MPOUTH MPOMEXKYTOUHYIO aTTecTaluio. Buja mpoMexyTOuHOW aTTecTaluu


http://edu.nwotu.ru/
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ompezensieTcss pabounm ydeOHbIM TaHoMm. dopma MmpoBeAeHUS MPOMEKYTOUHON
aTTecTaluu — KOMIIBIOTEPHOE TECTUPOBaHUE C UCIIOJIb30BaHUEM
aBTOMATU3UPOBAHHOM CHCTEMBbI TECTUPOBaHUs 3HaHui cTyaeHToB B DUOC.

9.5. K mpoMexyTo4HOH aTTecTaluu JOMYCKAIOTCS CTYACHTHI, BBITIOJHUBIIIHE
TpeboBaHUs pabovero yueOHoro rmiaHa.

10. TEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT' UM,
HNUCHOJB3YEMBIX ITPU OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O
MMPOLECCA IO JUCHUIIJIMHE

[Ipu  ocymecTBieHuu  00pa3oOBaTENbHOrO  TpoIlecca MO  AUCLIUILIIHHE
UCTIONIB3YIOTCS ClIeyIomre HHPOPMAITMOHHBIE TEXHOJIOTUH:

1. Internet — rexHosoruu:

WWW (anrn. World Wide Web — Beemupnast [laytuna) — Texnonorust paboThbl
B CETH C TUIEPTEKCTAMH;

FTP (anrn. File Transfer Protocol — npoTtoxos nepenaun ¢aiiaoB) — TEXHOIOTHS
nepeaayuun mo cetu (paisioB mpou3BOIbHOTO popmara;

IRC (anrn. Internet Relay Chat — moodepennsiii pa3roBop B CETH, 4aT) —
TEXHOJIOTHUSI BEJEHUSI TEPEroBOPOB B pPEAJbHOM MacIiliTade BpPEMEHH, IaroIias
BO3MOKHOCTh Pa3roBapuBaTh C JPYTUMHU JIOABMHU MO CETH B PEXKUME MPIMOIO
JIMasora;

ICQ (anrn. I seek you — s uiry TeOsi, MOKHO 3amucaTh TPEMsl yKa3aHHBIMH
OykBaMH) — TEXHOJIOTHS BEJCHHS TIEPETOBOPOB OJWH HAa OJWMH B CHHXPOHHOM
peXUME.

2. lucranimonHoe o0ydeHue ¢ ucnoias3oBanuem JMOC Ha mnatdopme Moodle

3. TexHnonorus MynbTUMEANA B PEKUME JUATIOTA.

4. TexHOIOTHS HEKOHTAKTHOTO MH(GOPMAIIMOHHOTO B3aUMOICHCTBHS
(BUpTyasbHbIC KAOMHETHI, JJAOOPATOPHH).

5. l'uneprekcToBast TEXHOIOTHS (IJIEKTPOHHBIE YIE€OHUKH, CIIPABOYHUKH,
CJIOBapH, SHIUKIIONEIUN ).

11. OMMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI,
HEOBXOJIUMOM JJIsI OCYIIECTBJIEHUS OBPA3OBATEJBHOI'O
ITPOIIECCA 110 YYEBHOM JUCIUTIJIVMHE

1. bubnuoreka.

2. CrpaBouHo-mipaBoBas cucteMa Koncynpsrant [Imroc.

3. DnexTpoHHas HHPOPMAITMOHHO-00pa3oBaTeIbHasl cpeia YHUBEPCUTETA.
4. JlokanbHasi ceTh ¢ BBIXOA0M B IHTEpHET.



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
KOHTpOoNbHBIHN TECT 0 MOAYITIO 2 0-9
KoHTposbHEI 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 3aHATHSIX, TPOCTYITUBAHUE 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
KonTponbHslil TectT o Mmoaymio 11 0-18
KonTtponbsHas pabota 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 3aBUCUMOCTHU OT 3aHITOrO 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

HEYJIOBJIETBOPUTEIBHO MeHee 51

OueHka Mo KOHTPOJILHOM padoTe

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




IIpuaoxenune

K paboueii mporpamme

TUCHUITINHE «MaTtemaTnka, 9.1»

JUTSA HATIPaBJICHUS TTOATOTOBKH

13.03.02 -DnexTposHepreTHkKa U AIEKTPOTEXHUKA

®OH/I
OLIEHOYHBIX CPEJICTB

1. [lepeyenb popMupyeMbIX KOMIIETEH I

Oowenpogpeccuonanvnuie (OIIK)

Koo komnemenuyuu Haumenoeanue u (unu) onucanue KomMnemeHuyuu

OIIK-2 CrniocoGHOCTBIO IPUMEHSTh COOTBETCTBYIOIINH (PU3UKO-MaTeMaTHIeCKUi
armapar, MeTo/Ibl aHaJIM3a 1 MOJICIIUPOBAHHS, TECOPETUIECKOTO U
HKCTIEPUMEHTAIBHOTO MCCIIECAOBAHUS TIPH PEIICHUH NMPO(ECCHOHATBHBIX

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

2. [MacnopT (poHIa OLIEHOYHBIX CPEICTB

Ne ni/m KonTposmpyembie MOaYJIH Kon HaumenoBanue
(TemMbl) TUCUUIJIMHBI* KOHTPOJIIPYEM | OLICHOYHOIO CPeACTBA
oit
KOMMEeTEeHIHH
(WIm ee 4acTH)
1 cemectp
1 Monynb 1. OcHOBBI TUHEHHON OIIK-2, TIK-2, KonTponbuslit 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, KonTponsnslii TecT 4

MaTEMATUYECKUU aHAJIN3

5 Mopynu 1 -4 OIIK-2, [IK-2, | VToroBsIif KOHTPOJIBHBII
TECT 3a MePBHIil ceMecTp
KonTponbnas pabora

2-11 cemecTp

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




7 Mopyns 6. D1eMEeHTHI BBICIICH OIIK-2, TIK-2, KoHTtponbHBIN TECT 6
anreOpbl
8 Monyns 7. HeonipeneneHnubiii u OIIK-2, IIK-2, Kontposnbubiii TecT 7
OTIpeJIeICHHBIH MHTETrpaJl
9 Monyinb 8. @ynkiuu Heckonpkux | OIIK-2, TIK-2, KonTponbHbIii TECT 8
MEPEMEHHBIX U UX
Qg depeHpoBanme
10 Monaynu 5-8 OIIK-2, TIK-2, | WTOroBbIif KOHTPOJIBHBIHA
TECT 32 BTOPOU CEMECTp
KonrponbHas pabora
3-if cemecTp
11 Monyinb 9.00bIKHOBEHHBIE OIIK-2, TIK-2, KonTponpHslii TeCT 9
muddepeHnraIbHbIe ypaBHEHUS
12 Monyns10. Auddepenunansusie OIIK-2, TIK-2, Konrtpomnsnsiii Tect 10
ypaBHEHHS BBICIIMX TOPSIKOB
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
KonrponsHast 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 | - 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 TTOHSATHS 3HAKOM C anreopHl, anreOpHl, JTMHEHHON
1 METOJIBI OCHOBHBIMH | muddepeHnmans | nuddepeHnma | anreOpsl,
TepBbiii aHAINTHYECKOH TIpueMaMu HOTO " JBHOTO U muddepenn
yran reOMETPHH, 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 pemeHns Mepe
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 pacdeToB OmMOKH B BEIOOpE CKHE




KOJINYECTBECHHBIX U pacueTax WHCTPYMCHTOB | pacueThl U
Ka4eCTBEHHBIX HCCIICIOBAHUS | TIPHUMEHSTh
OTHOIIIEHUH 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 MeTolaMu
crocobamu criocobamu HarJIsTHOTO HarJsIHOTO crocobamu
HATJISTHOTO HATJISTHOTO rpaduuecKoro rpa)u4ecKoro | HarJSJIHOTO
rpauIecKoro rpadUIecKor | MPEACTAaBIICHUS | MPEACTaBICHH | TpaduuecKo
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 Banbl
VYyactue B online 3aHATHAX, MPOCIYIIMBAHUE BUJICO JICKITUH 0-5
KoHTpoJIbHBIN TECT MO0 MOAYJTIO 1 0-9
KOHTpOIBHBIN TECT 110 MOAYIIO 2 0-9
KOHTpOJIbHBIN TECT IO MO0 3 0-9
KoHTponbHbIi TeCT Mo Moayiio 4 0-18
KonrposnbHas pabora 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, TPOCITYIIMBAHUE BUICO JCKIHA 0-5
KoHTponbHbIN TECT 0 MOAYIIO 5 0-9
KOHTpOIBHBIN TECT 110 MOAYIIO 6 0-9
KoHTponbHBIH TECT 10 MoayIio 7 0-18
KonTponbHblil TECT IO MOAYIIO 8 0-9
KonrponbHas pabora 0-20
HToroBbeIii KOHTPOJILHBIN TECT 0-30
Bcero: 0-100

Jas 3-ro cemecTpa

Bup yueOHoii padoThl, 32 KOTOPYIO CTABATCS 0aJ1J1bI BaJyibl
Yyactue B online 3aHATHAX, TPOCTYIIMBAHUE BHUJICO JECKIIHIA 0-5
KoHTposibHBIN TECT 0 MOYIH0 9 0-12
KonTponbublit Tect o Mmoaymio 10 0-15
KonTtponbHblil TecT mo moayio 11 0-18
KonrtposnbHas pabora 0-20
WTOTOBBII KOHTPOJIBHBIN TECT 0-30
Bcero 0-100

banbHas mKaaa OLEHKH 32 ceMecTp
Ounenka (3K3amMeH) Banabl
OTIIUIHO 86 — 100
XOpOIIIO 69 — 85
YAOBJIETBOPUTEIHHO 51 - 68
HEYJIOBJIETBOPUTEIBHO MmeHee 51




5. TunoBbie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0ANMBIE /IJIl OLlEHKH
3HAHMIi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaAKTEePU3YIOIIMX 3TANbI
(GopMupoBaHus KOMIETEHIIMA NPH U3YYEHUH Y4eOHOH TMCHUILIMHBI B IPolecce 0CBOCHUS
o0pa3oBaTe/ibHOI POrpaMMBbl

5.1.TunoBoii BApHAHT 3aJaHUsI HA KOHTPOJIbHYIO padoTy

1. Pemmuth cucteMy JTMHEHHBIX ypaBHeHUH 1o popmynam Kpamepa

X+ y+2z=1,

y—- z=-1],

X+3y+2z=1.
2. Pemuthb cpeacTBaMu BEKTOPHOM areOpbl
HaiiTi momaas TpeyrojibHUKA ¢ BEPIIMHAMHU B TOUKAX A(7;3;4), B(].,O,G), C(4;5;—2)
3. Pemmmth MeTO1aMU aHAJIMTUYECKON F€OMETPUU
Yepes oce Oz mposemena mmockocts, cocrtapmsromas  yrom B 00°c  mmockoctsio

2X+ y— \/gz = 0 . Haiiti ypaBHeH#e 3T0il IIOCKOCTH.

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

VYkazarb BUJ KPHUBBIX. C,HeJ'IaTB PUCYHOK.
5. Hanitn pCaciibl (I)YHKHHIZ, HCIIOJIb3YA JDKBUBAJICHTHBIC OECKOHEUYHO MaJjble BEIUYUHBI U
TOXICCTBCHHBIC Hp606p330BaHI/I${.

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

x2+l

U TIOCTPOUTSH ee rpauk

(uBZX)Vx2—1+4x

7. UccnenoBatrs pynknuoo Y =

dx, Pe3yIbTaT MpOBEPHTH

8. Haiitu HeompeneneHHbI HHTErpal I

x2 -1
mubdepeHIIMpPOBaHUEM.
9. Haiitu mnomaap miockoii GUrypsl, orpaHUd4eHHON JTHHUSIMUA y = ( — 2)2,
y=2- (x — 2)2 .Cnenath pUCyHOK.
y

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



11. Pemuts quddepennnansHoe ypaBHEHHE ITEPBOTO MOPSAKA ‘\/ y2 +1dx = xydy.

12. Haiitu o0mee pemenue  audQepeHInaTbHOI0  YpaBHEHHUS  BTOPOro  MOpsAKa
y"—-3y'+ 2y =C0osX.

13. Haiftu o00s1acTh CXOJUMOCTH CTEIEHHOIO psjia M HCCIEAOBaTh CXOJAUMOCTh Ha KOHIIAX

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

14. TloctpouTh 001aCTh UHTETPUPOBAHUS M U3MEHHUTD MOPSIIOK UHTETPUPOBAHUS

j‘de f(x y)dy.
0 E><+1
2

15. Haiitn 00beM LMIMHIPUYECKOTO TEJa, PACIONIOKEHHOro B | OKTaHTe, KOTOpOEe OrpaHU4YeHO

CHU3Y IUIOCKOCThIO Z = 0, CBEPXY — IUIOCKOCThI0 X+ Z = 6, c6oky — mosepxnocTsMu Y =/ X

16. Berunciauth KpUBOIUHEHHBIN I/IHTeraJ'IJ-(XZ + y) dl ,rme L - orpesok AB, rae A(O;l)

L
u B(-2;3).
5.2. TunoBoi TeCT MPOMEKYTOYHOM ATTECTAIUN
0 -1 2
1. AnreGpamueckoe nomonHenne A3 osnmeMenTa Ap3 MaTPUIEI A=13 -2 -1 paBHO
2 -3 0
A) 2; B) 1, C) -3; D) -2.
SX+4y—-z2=2,
2. Kakoe u3 yTBep»AeHHUI BEPHO ISl CUCTEMBI X—y+2z=-],
3X+2y+z=3

A) cucteMa uMeeT eTUHCTBEHHOE pEellIeHueE,
B) cuctema HecoBmecTHa,
C) cucrema umeer 6€CKOHEUHOE MHOXKECTBO peIleHHH?

2 -1 0 —w

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

2 3 o2 3 o_|p 3
12 97T o P73 o

2 -3
NC=l, Ll BC=

-

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

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



Hamumure ypaBHeHWE mpsMon, mpoxojsmied depe3 Touky M(2,0,4) u meprneHIuKyITpHOU
mwiockoctn IX—Y+2Z2+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) dyuxmun f(X) = X*tgx paBHa:
2 3
Ay B X3ctgx + 3x%tgx ;C) 3X’tgx + co);z ~iD) 3%%tgX .

7. ITponsBogHas y;’x (yHKLMY, 3a1aHHON mapameTpuuecku X = arctgt, y = In (t2 +1) , paBHa:

2t _ 2 )
A e 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 )Touknu sxcTpemMmyma 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;

) 22— X2 —%(2—%)2 +C.

10. Ecau s HENpepbiBHOM Ha  OTpE3Ke [2;7] dynxmuu (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
MNOJISIPHBIX KOOpAHMHATAX, MOJY4YHUM, 4YTO IIJIOManab 06HaCTI/I, OrpaHquHHOﬁ Kap,HHOHILOﬁ

r=1+sin@ uaysamn ¢; =0 u ¢, =T, paBHa



A 3n+2_ 5 3n c 3 5 3n 5
) 7 ) 5 ) 7’ ) 7
01+ cos? X
12.UccnemoBath CXOAMMOCTh HECOOCTBEHHOTO HWHTErpaja IT, CpaBHHBasi €ro ¢
3
+00 1

—=0ax.
UHTETPAIIOM
% i 3/—X
3 .
13.YacTHast IpoU3BOIHAS Z'y dynxuun Z = 1IN (X + ZXY) B Touke M (L 0) pana

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

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

1) TosbKO a; 2) TOIBKO 0; 3)ua,uob; 4) vy a, HU 0.
15. ®ynxuusa f (X) ynosnersopser nuddepenmmansHoMy 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 audQepeHnuanbHbIX ypaBHEHUH]:

2X\

" ! 2 n . ! " !
a) y'cos2x=tgx; 6) (V') +2yy"=0; ml+y =yy; ne’y’=xy
1esIecoo0pasHee BCero NpHUMEHNTh 3ameny nepemennbix Y = P(Y) ?
17. Tlpu xakoM s3Hauemmn b Qymxmua Y(X) = 2x° +b  spnsercs pELIEHUEM  ypaBHEHHUs

y"+3xy'—2y =8x°?

1) b=2; 2) b=0; 3) b=3; 4) b=2x.
© 1

18. C nomomipto mpu3Haka JlamamOepa uccieoBaTh CXOMMOCTD psijia Z —_—.
n-tn(n+1)

1) cornacHo npusHaky Jlanmambepa psii CXOOUTCS;

2) cornacHo npu3Haky Jlanambepa psii pacXOoAUuTCs;

3) HUYETO CKa3aTh HETb34,

4) crneayeT UCTOIb30BaTh IPYroi MPU3HAK CXOAUMOCTH.

19. Haiiti 001acTh CXOIMMOCTH U PAIUYC CXOJUMOCTH CTEMIEHHOTO psijia i ﬂ

n=1 N
1) psin cxoauTcs abCONMIOTHO M PAaBHOMEPHO B WMHTepBaiie [-4,-2], pamuyc CXOAMMOCTH pPaBeH
R=1;
2) psan cxonutcs aOCONIOTHO M paBHOMEpPHO B uHTepBajie (-4,-2), paanmyc CXOJAMMOCTH PaBEH
R=1;
3) psii cxOaUTCs aGCOIIOTHO U paBHOMEPHO B uHTepBane (-1,1), paxuyc cxomumocty pasen R =1.
4) psajt cxoauTces abCOMIOTHO M paBHOMEPHO B MHTepBane [1,1], paauyc cxomumocty pasen R =1



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

TPH TIepexo/ie K MOMSIPHBIM KoopauHataM. O6macts D 3amrpruxosama Ha prcyHke.

%1 %1

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

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

21. Haligute maccy Iyrm MaTepuaJbHOH KPUBOH y=2\ﬁ —1 mexnay Toukamu A(O; _1) u

B(4;3) , eccnn mnorsocts Bemecrsa (Zx/; y) 1/1+ -

2x/§ +4
1) 4, 2)1; 3) 242 H 5

6.MeToguyeckne MaTepHaJIbl, ONpeesolie NPoue1ypbl OlleHUBAHUS 3HAHUA, YMEHHUIA,
HABBIKOB M (MJIM) ONBITA AeSITeJILHOCTH, XapPAKTEPU3YIOUIUX 3Tanbl GopMupoBaHUS
KOMIIeTeHIIMH

6.1.1TOrOoBBIIi KOHTPOJIBHBIN TECT JOCTYIIEH CTYAECHTY TOJIIBKO BO BPEMsI TECTUPOBAHU,
COIIACHO pacIMCaHus 3aHATUN WIN B yCTAHOBJIEHHOE JIEKAaHATOM BpEMS.

6.2.CtyneHT HHOPMUPYETCS O pe3ylnbTaTax TeKyLIeld yCleBaeMOCTH.

6.3.CTyzieHT nosyyaeT HH(GOpPMAIHIO O TEKYIIEH ycreBaeMOCTH, HAUMCICHUN OOHYCHBIX
0aJTOB U JOIYCKE K MPOIEeype UTOTOBOTO TECTUPOBaHUs OT npernoAaBatens wi B JUOC.

6.4.1lpousBoauTtcs UACHTU(PUKAIMS JIMYHOCTH CTYACHTA.

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

6.6.TecT 3aKkppIBacTCA CTYJEHTOM JIMYHO 10 3aBEPIICHUN TECTUPOBAHUS WJIM aBTOMATUYECKU
110 UCTEYEHUH BPEMEHH TECTUPOBAHUS.



