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1. MIEPEYEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 110
AUCHUIIIMHE, COOTHECEHHBIX C IVIAHUPYEMbIMH
PE3YJIBbBTATAMHU OCBOEHHMSA OBPA3OBATEJIBHOU TPOI'PAMMBI

1.1. Lensro wm3yyeHus aucuMIUIMHBI «Maremarnka, 4Y.l»  SIBIAIOTCS
TEOpETUYECKass W MPaKTHYEeCKasl MOJArOTOBKAa OYIYIIMX BBIMTYCKHUKOB B 00JacTH
MaTeMaTUKH, HEO0OXOJUMOM i1 TpaMOTHOM MaTeMaTH4eCKoW (OopMYTUpPOBKHU
JIOOBIX ~ TEXHWYECKHMX WM  COLUMAIIbHO-DKOHOMHYECKMX  3ajad;  BbIOOpa
MaTE€MaTHUYECKOro ammapara JJjs WX MOJCIUPOBAHUS U PpELICHUS; YMEHUS
AHAJIM3UPOBATh TOJYYCHHBIE pE3ylbTaThl U HCIIOJIb30BaTh HX B CcBOEH
MPAKTUYECKONH MPOPECCHOHATIBHON JEATEIPHOCTH B PEIICHUM TEXHHUYECKUX,
YIIPABJICHYECKUX, UCCIIEIOBATEIbCKAX U SKOHOMUYECKHUX 3a]1a4.

1.2. M3yuenue mucruruinHbl «MaTeMatnka, 4.1» CIOCOOCTBYET PpEIICHHUIO
CIIEAYIOIIUX 3a1ay:

- Pa3BUTHE JIOTUYECKOTO U AITOPUTMHUYECKOIO MBILIJICHUS CTYCHTA;

- BbIpa0OTKa YMEHHUS MOJIEIMPOBATh peajbHble (PMHAHCOBO-I3KOHOMHUYECKUE
IIPOLIECCHI;

-OCBOCHME  IIPUEMOB  HCCIIEIOBAHUS U DPCIICHUA  MaTEMaTU4ECKU
(dbopManr30BaHHbIX 3a/1a4,

- BBIpa0OTKa YMEHHUS aHAJIM3UPOBATH MTOJYYEHHBIE PE3YNIbTATHI,

- Pa3BHUTHE HABBIKOB CAMOCTOSITEJIBHOTO M3YYEHUs HAYYHOW JIMTEPATYpPhI MO
MaTEeMaTUKE U €€ TPUIOKEHHUSIM.

1.3. Ilpouecc wu3ydyeHHs AUCHUIUIMHBI HalpaBieH Ha (opMupoBaHHUE
CHEAYIOINX KOMIETEHIINH:

Oo6menpodeccnonanbubie (OIIK)

Koo
Haumenosanue u (unu) onucanue KomnemeHyuu
KomnemeHyuu
OTIK-1 TOTOBHOCTH HMCIIOJIb30BaTh ()yHIaMEHTAIbHBIE OOIICHHKCHEPHBIC
) 3HAHWS
Ilpogpeccuonanvuuie (IIK)
Koo komnemenyuu | Haumenosanue u(unu) onucanue KomnemeHyuu
IK-3 TOTOBHOCTh HCIIOJBh30BaTh (PU3UKO-MATEMATHUECKHUI armapar
TUTST peIIeHHUs 3am;ad, BO3HUKAIOIIUX B X0/J1e
po(eCCHOHANTLHOM NESITEIbHOCTH




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

— METOJIbI U ITpHEMBbI 0OPAOOTKH KOJIMYECTBEHHON HHPOpMAIU

- OCHOBHBIC TIOHATHSA U METOJbl aHAJTUTUYECKON Te€OMETPHH, JIMHEHHOU anreOpsl,
g depeHIINaTbHOTO U UHTETPAIbHOTO HCUUCIICHUS

Ymemo:

— HMCHOJIb30BATh MAaTEMATHYECKYI0O CUMBOJIMKY JUISI BBIPAXKEHUSI KOJIMYECTBEHHBIX U
KayeCTBEHHBIX OTHOLIECHUI 0OBEKTOB;

— IPUMEHATHh METO/bI MATEMATHYECKOTO aHAJIN3A JUIS PEILECHUS NHKEHEPHBIX 3aa4

Baaoemy:

— cmocobamMM ~ HArJMSAHOTO  TpaUyuecKkoro  MPEACTABICHUS  PE3yIbTaToOB
VCCJIEIOBAHHUS

— HAaBBIKAaMHU INPHUMEHEHHSI COBPEMEHHOI'O MAaTEMATHYECKOTO WHCTPYMEHTApUs AJIs
pELICHUs] MaTEMAaTUYECKUX, PU3NYECKUX U XUMUYECKUX 3a/1a4.

2. MECTO YYEBHOM JJUCHUIIJIUHBI B CTPYKTYPE
OBPA3OBATEJBHON TPOI'PAMMBI

Jucnurnnnaa «MaTtemaTuka, 4.1» oTHOCHTCS K 0a30Boit yactu 61oka b1.

N3ydenne nmucruiuimHabl «Martemaruka, 4.1» TpeOyeT OCHOBHBIX 3HaHHM,
YMEHHU U KOMIIETEHIIMM CTYAEHTA IO KypCy MAaTEMAaTUKHU CPEIHEU IIKOJIBI.

JucuurnrHa — SIBIAETCS  NPEAIISCTBYIOMIEH JUISI  HW3YYEHHS  JIUCUUIUIMH
«Maremaruka, 4.2», «Teopetnueckas mexaHnka», « COMPOTUBICHUE MaTEPUATIOB),
«ONMEKTPOTEXHUKA W JJIEKTpOHMKA,  «MeTrponorus,  craHgapTuzauuds U
ceprudukanus», «OnTUMH3anMs pelnieHHd B  METAIyPTMA W JIMTCHHOM
MIPOU3BOJCTBE.



3. OFBEM JUCIHMUIIJIMHBI B BAYETHBIX EIUHUITAX

Ne Buanl 3ausarnii Buabi kouTpoJast
n/n | HaumeHoBaHue MOIYJISI M TEMBI 2 = =
. 2 @ o 2
Y4eO0HOI THCIUIITHHbI E E % i § E
2z~ Fle/EE 8|3 e
$c4 8| 22828/ &98¢ .2
Seol E| 5583858 582828
R N - - R ) B B A
I = :«‘%'aU&&:Mn.mv
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
JMHEHHOU ayreOphl
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
MIPUMCHEHUE K PECIICHUIO CUCTEM
JIMHENHBIX YpaBHEHUN
5 | Moayas 2. OcHoBbl BekTopuoii | 20/0,56 |1 |2 - 17
aJredpbl
6 | Tema 2.1. OCHOBHBIE TTIOHSTHUA U 4/0,11 1 3
OTpeICIICHUS
7 | Tema 2.2. IlepemHOXEHHE 16/0,44 2 14
BEKTOPOB
8 | MoayJb 3. AHAJIMTHYECKast 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 IIPSIMO Ha INIOCKOCTH
11 | Tema 3.3. YpaBuenus miockocta | 6/0,17 6
Y TIPSIMOM B IIPOCTPAHCTBE
12 | Tema 3.4. KpuBble BTOpOTro 6/0,17 |1 5
TOPsIIKa
13 | Tema 3.5. I[ToBepxuocTu 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. Ilpenen 10/0,28 1 9
nocneaoBarenbHOCTH. [Ipeaen
byHKIUNA
17 | Tema 4.3. CrtocoOBI BEIUUCIIEHUS 10/0,28 10
npenenoB. CpaBHEHHE
OECKOHEUHO MaJbIX (QYHKITHIA
18 | Tema 4.4. HenpepbIBHOCTH 10/0,28 1 9
(GYHKIIMU B TOUKE U HA
npoMexyTke. TOukr pa3pbiBa, KX
KIaccuuKanus




19

Tema 4.5. [TonsiTve MPOU3BOTHOM
¢ynkuuu. {uddepeHumupyemMoctsb
¢ynkuuu. [IpaBuia HaXOXKICHUS
MIPOU3BOIHON U AuddepeHnnana

24/0,67

22

20

Tema 4.6. [Ipon3BoiHas CIOKHOM,
00paTHOH U MapaMeTpU4YECKu
3alaHHON (DYHKITHH.
[TpousBoHbIe U TU(HEpEeHITHATIBI
BBICIINX MTOPSIIKOB.

16/0,44

15

HUroro

144/4

130

DK3

22

Moayas 5. IudpepenunanbHoe
ucymucjieHue GyHKuuu oJHOM
nepeMeHHOMH

28/0,78

25

23

Tema 5.1. OcHOBHBIE TEOPEMBI O
JudepeHIpyeMbIX QYHKIUAX

12/0,33

11

24

Tema 5.2. [Ipumenenue
IIPOU3BOIHON Ul HCCIIEI0OBAaHUS

byHKIIMN

16/0,44

14

25

Monayab 6. JjieMeHThI BbICIIEH
ajnreopol

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

Mopayas 7. HeonpenesieHHbIN U
onpeeJieHHbII HHTErpaj

32/0,89

29

29

Tewma 7.1. IlepBooOpa3Has.
HeonpeneneHHb1i HHTErpai v ero
cBoiicTBa. MeTon
HEIOCPEICTBEHHOTO
WHTErPUPOBAHUS

10/0,28

30

Tema 7.2. MeToBI BEIUMCICHUSI
HEONpPEeIeTICHHBIX NHTETPAJIOB

10/0,28

31

Tewma 7.3. UnTerpupoBanue
paloHaIbHBIX, UPPALMOHATBEHBIX
¥ TPUTOHOMETPUICCKUX (DYHKITUH

12/0,33

11

32

Tema 7.4. OnpeneneHHblil
WHTErpall, €ro CBOMCTBA U
IPWJIOKEHUS

16/0,44

14

33

Tema 7.5. HecoOcTBeHHEBIE
WHTErpaJibl ¢ 0€CKOHEYHBIMHU
IpeaeaaMy U OT HEOrPaHUYEHHBIX

byHKIMMA

16/0,44

15

34

Mopnyas 8. ®yHknuu
HECKOJIbKHX NMepeMeHHbIX U MX
au¢pdepeHuupoBaHne

36/1

33

35

Tema 8.1. DyHKIIMHN HECKOJIBKUX
TIEPEMEHHBIX

8/0,22

36

Tewma 8.2. [IuddepennupoBanue
(GYHKIMI HECKOTBKUX
IIEPEMEHHBIX

14/0,39

13




37 | Tema 8.3. Hexotopsie 14/0,39 1 13
NPUIOKCHUS YaCTHBIX
IPOM3BOJIHBIX
Utoro 144/4 6 130 - OK3
38 | Moayab 9. O0bIKHOBEHHbIE 36/1 33
au¢pdepeHuHaNbHbIe YPABHEHUA
39 | Tema 9.1. OCHOBHBIE TOHATHUS 18/0,5 - 1 17
40 | Tema 9.2. OCHOBHBIE THUIIBI 18/0,5 |1 1 16
ypaBHEHHIA TIEPBOTO MOPSIIKA
41 | Moayas 10. 36/1 2 |2 32
JudpdepeHunanbHbIe
YPaBHEHHsI BBICHIUX MOPSI/IKOB
42 | Tema 10.1. OcHOBHEBIE IOHATHSL. 12/0,33 | - 1 11
Huddepennmraibapie ypaBHESHUS
N-TO TOPSAKA, TOTYCKAFOIIIHE
TIOHMKCHUE TTOPSIIKA
43 | Tema 10.2. JIuneiinsie 12/0,33 |2 |- 10
muddepeHIanbHble ypaBHEHUS
n-ro nopsiaka. Meron Jlarpanxka
BapUaIiK MPOU3BOJIEHBIX
MTOCTOSTHHBIX
44 | Tema 10.3. JIuneiinpie 12/0,33 | - 1 11
Qg depeHIraIbHbe YpaBHEHUS C
MOCTOSTHHBIMH KO3 (QUIIMCHTAMH
45 | Moayas 11. UucioBble u 36/1 2 |2 32
(yHKIMOHAJIBHBIE PSIbI
46 | Tema 11.1. YucnoBsie psasl 18/0,5 1 1 16
47 | Tema 11.2. ®yHKIIMOHATILHBIE 18/0,5 1 1 16
PAIBI
48 | Moayanb 12. /IBoiinbie u 36/1 1 |2 33
KPHUBOJINHEIHbIE HHTErPaJIbI
49 | Tema 12.1. J/IBoiiHbIE MHTETPAITBI 16/0,44 | 1 15
50 | Tema 12.2. KpuBonuHeHHbIC 10/0,28 1 9
WHTETPaJIbI IEPBOTO pojia
51 | Tema 12.3. KpuBonuHeiiHbIe 10/0,28 |- |1 9
WHTETPaJIbl BTOPOTO poJa
Hroro 144/4 6 |8 130 - OK3
Bcero 432/12 |18 | 24 390 -- K3,
K3

9K3




4. COJEPKAHUE YUEBHOW JUCHMUILIAHBI

Monayasb 1. OcHOBBI JIMHEHHOM anredpsl (24 yaca)
Tema 1.1. OcHOBHbBIE MOHATHSA JUMHEHHOH anredpsI (4 yaca)

OnpenenuTenn BTOPOro U TPEThEro MOPSAKOB, UX CBOMCTBA. Allre0Opandeckue
JOTIOJIHEHUSI U1 MUHOPBL. Onpeaenutenu N-ro nopsiaka. BeluuciaeHue onpenenuTens
Pa3lIoKEHUEM MO CTPOKE (CTONOILY).

Buowt yueonwvix 3anamuii:

Jlexms: OcHOBHBIC TOHATHSI TUHEWHOHN anreOpbl luac

Tema 1.2. Pemienue cucrem JimHeitHbIX ypaBHennii (10 yacoB)
Cucremsl U3 IBYX U TpeX JIMHEWHBbIX ypaBHeHHW. [IpaBmiio Kpamepa. Crucremsl
U3 71 IMHEWHBIX YPABHEHUH C 71 HEU3BECTHBIMU.
Buowt yueonwvix 3anamuii:

[IpakTnueckoe 3ansTue: PemieHne cucTeM JIMHEWHBIX YPaBHEHUN 1 gac

Tema 1.3. Marpunbl M HMX NPHUMEHEHHE K PeEIICHHI0 CHCTeM JIMHEeHHBbIX
ypaBHenui (10 yacoB)
Matpuiisl, AeiicTBus ¢ HUMHU. [loHsATHE 00paTHOI MaTpUIbl. MaTpU4Has 3aMUCh
CUCTEMBI JIMHEUHBIX YPABHEHUN.
Buowt yueonwvix 3anamuii:

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

Monayab 2. OcHOBBI BeKTOpPHOU ajredpsl (20 yacos)
Tema 2.1. OcHOBHbBIE IOHSITHUS U onipeaesieHus (4 yaca)
Cucrembl KOOpJMHAT Ha MPSIMOM, TJIIOCKOCTH U B TIpocTpaHcTBe. [IpocTpancTBa

R2 151 R3. Bexkropsl. Jlunelnble onepanuu Haja Bekropamu. lIpoekuuy BekTopa Ha
ocb. Hampasnsitoiiye KOCHHYCHI U JJIMHA BeKTopa. KoopAMHATHI IEHTpa MAacC CUCTEMBI
TOYEK.

Buowt yueonwvix 3anamuii:

Jlexkuus: OCHOBHBIE MOHSTHS U ONPEICIICHUS lygac

Tema 2.2. [lepemHo:xeHue BekTOpoB (16 yacoB)

CKaJsIpHOE TPOW3BENECHUE BEKTOPOB M €ro CBOMCTBA. J[MHA BEKkTOpa M yroiu
MEXIy BEKTOpaMU B KOOpAMHATHOM (opme. YCIOBUE OPTOrOHAIBHOCTH JBYX
BEKTOPOB. DUZNYECKUN CMBICII CKATSIPHOIO ITPOU3BEIACHUS.



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

CMemaHHOe  IPOW3BENEHUE TPEX  BEKTOPOB. ['€OMETpUuYecKHii  CMBICI
OIPENETUTENS TPETHETO MOPSIKA.

Buowt yueonwvix 3anamuii:

[IpakTuueckoe 3ansaTre: ApudMeTuyeckue onepaium ¢ BEKTOpamu 2
qaca

Monayab 3. Anaautudeckasi reomerpus (24 yaca)
Tema 3.1. Cucremsl koopauHar (4 yaca)

JlekapToBa MNpsSMOYTroOJIbHas CHCTEMa KOOpJIMHAT Ha IUIOCKOCTM U B
npocrpaHcTBe. IlossipHble KOOpAMHATBI Ha IUIOCKOCTH. l[lmimiHapuyeckue u
cepuueckue KOOpAUHATHI B MpocTpaHcTBE. Pa3nmuuHble crocoObl 3afaHus JIMHUM U
IIOBEPXHOCTEN B IIPOCTPAHCTBE.

Tema 3.2. PaziimuHble BUIbI YPAaBHEHHII NPSAMOii Ha NMJI0CKOCTH (4 4aca)

VYpaBHEeHUs JIMHUI Ha TUIOCKOCTU. PazmuuHble Qopmbl ypaBHEHHs NpSMOM Ha
IUIOCKOCTH. YTOJI MEXAY MPSAMBIMHU. PacCTOSIHUE OT TOUKH JI0 IPSIMOM.

Buowt yueonwvix 3anamuii:

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

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

YpaBHEHUSI TUIOCKOCTHM WM MPSMOW B IMPOCTPAHCTBE. YTOJ MEXAY NPSIMON H
IJIOCKOCTBIO. YTOJI MEXK/TY TJIOCKOCTSMH. Y TOJI MEXKIY MPSIMBIMHU.

Tema 3.4. Kpusbie BTOpOro nopsiaka (6 yacon)

KpuBbie BTOpOro mnopsika: OKpPY>KHOCTb, 3JUIMIIC, rumnepOoia, mapabona, uX
reOMETPUYECKHE CBOMCTBA M ypaBHEHHA. [IpHiiokeHHMsI TeOMETpUYECKHMX CBOMCTB
KPUBBIX  (MCHOJNb30BaHWE  (DOKAIBHBIX  CBOMCTB, MaTeMaTUYECKUE  MOJEIH
dhopmooOpazoBaHusi OUOIOTMUECKUX, TEXHUYECKUX U IPYTUX OOBEKTOB).

Buowt yueonwvix 3anamuii:

Jlexkuus: Kpussie BTOpOro nopsiaka lgac

Tema 3.5. [ToBepxHOocTH BTOpPOro nopsijaka (4 yaca)

VYpaBHEeHHE TMOBEPXHOCTH B MpocTpaHCTBe. LlMaMHApUYECKHUE TMOBEPXHOCTH.
Cdeppl. Konycwl. Dmmuncouasl. ['unepOononnsl. [lapabonouasl. ['eomerpudeckue
CBOMCTBA 3TUX MOBEPXHOCTEH, UCCIICAOBAHNE UX (POPM METOJIOM CEUCHHH.



Moayab 4. BBenenue B MmareMaTudeckul anaaus (36 yacoB)
Tema 4.1. ®ynkuus (6 4acon)

MnoxecTBo BemiecTBeHHBIX uncen. Oynkuusa. O6iacTe ee onpeeeHus.
Cnoco6s1 3ananus. [lonstue kpuBoil. OCHOBHBIE JIEMEHTapHbIE (DYHKIIMH, UX
cBoiicTBa U rpaduku. CroxHble U oOpaTHble QpyHKIMH, uX rpaduku. Kmacc
AJEMEHTAapHBIX (PYHKIUH.

Buowt yueonwvix 3anamuii:

Jlexms: OyHKIUA luac

Tema 4.2. Ilpenen nocienoarebHocTu. [Ipenen pyukuun (10 yacon)
DleMeHThl MaTeMaThudeckod Jorukud. HeobGxomumoe u  gocTaTtodyHOE
ycnoBus. [lpsimast 1 oOpatHast Teopembl. CUMBOJIBI MaTeMaTHYECKOUW JIOTHKH,
X ucnonb3zoBanue. bunom HeroTtoHa. @OpMyYNbI COKPAIIEHHOTO YMHOKEHUS.
DONeMEeHThl  TOMOJIOTUU. YMCIIOBBIE MOCIEAOBATEIIBHOCTH, WX pOJib B
BBIYMCIUTENBHBIX Ipoueccax. llpemen 4McIOBOM  IOCIENOBATENBHOCTH.
CraOwin3anusi 3HaKa y WIEHOB IIOCJIEAOBATEIbHOCTH, HWMEIONIEH Mpeaen.
CyuiecTBoBaHME Mpeaesia MOHOTOHHOW OTPaHUYE€HHOW MOCJIEI0BATEIbHOCTH.
[Ipenen dbynkimuu B Touke. [lpenen ¢pyHkuuu Ha 6eckoHeyHOCTH. [Ipenen
MOHOTOHHOU (PyHKIINH.
Buowt yueonwvix 3anamuii:

HpaKTI/ILIGCKOG 3aHATUC. . Hpez[en IMOCJIICAOBAaTCIBHOCTH. Hpenen 1 gac

byHKIIIH
Tema 4.3. Cnoco0bl BbluMc/eHHs TpeneaoB. CpaBHeHHe 0eCKOHEYHO MAJIbIX

¢pyukumii (10 yacoB)

beckoneuno wanble QYHKIIMM B TOYKe, HUX cBoWcTBa. CpaBHEHHE
6eckoneuHo ManbiX pyHkImid. CumBoasl 0 u OO .
Tema 4.4. HenpepbIBHOCTH (PyHKIIUM B TOUKeE 1 HA IpoMexyTKe. (10 yacoB)

Touku pa3pbiBa, UX KIaccupuKaIms

HenpepbiBHOCTH  (QyHKIMH B TOYKe. HemnmpepbIBHOCTH OCHOBHBIX
saneMeHTapHbIX (¢GyHKImi. Touku paspsiBa, ux kiaccudukamnus. CBoiicTBa
(yHKIMI, HENpepbIBHBIX Ha OTPE3KEe: OrPAaHUYEHHOCTh, CYILIECTBOBAHUE
HAuOOJbIIEr0 M HAUMEHBIIEro 3HAYEHHUH, CYIIECTBOBAHUE IPOMEKYTOUHBIX
3HAYECHUM.

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3anste: HenpepblBHOCT (PYHKIIMU B TOUKE U Ha 1 yac
IPOMEKYTKE



Tema 4.5. llonsitue npousBoaHoii pyHkumnu. JAuddepennupyemocrs pyHkumuu.
IIpaBuia HaxoxkaeHusi mpou3BoaHON U nuddepenunaia (24 yaca)

[Tonatue ¢ynkuuu, auddepenuupyemoir B Touke. Juddepenuman
(GyHKIIMHU, €ro reomMeTpuyeckuid cMmbicia. OOIliee MpeACTaBIEHUE O METoJax
nuHeapuzauuu. llpousBonHas (yHKIUH, €€ CMBICI B PaA3JIMYHBIX 3ajadax.
YpaBHEHHE KacaTeJIbHOW K KPUBOM B JAaHHOW Touke. [IpaBuna HaxoXAeHUS
MPOU3BOTHON U nuddepeHnmnana.

Buowt yueonwvix 3anamuii:

Jlexkuus: [TonsTe mpou3BOAHON (DYHKITHH. lygac

Huddepenuupyemocts Gpynkuuu. [Ipasuna
HAXO0XJICHUS TPOU3BOIHON U nuddepeniuana

[TpakTideckoe 3anstue: [loHATHE MPOU3BOIHON (PYHKIINH. 1 gac
Huddepenuupyemocts Qynkiuu. [Ipapuna
HaXO0KJIEHUS IPOU3BOAHON U nuddepenimana

Tema 4.6. Ilpou3BogHasi CJI0XKHOH, 0O0paTHOW W NMapamMeTPpUYeCKH 3aJaHHOM
¢pyukuuu (16 yacos)

[IpousBoagHas cioxHoit u oOparHoW ¢yHkuu. Juddepenuuponanue
GyHKIUMM, 3aJaHHBIX napamerpuyecku. IlpousBognbie W U GEepeHIINATBI
BBICIIUX MOPSIIKOB.

Buowt yueonwvix 3anamuii:

[IpakTuueckoe 3ansaTie: BbluucieHue npou3BoIHON GyHKIMN 1 vac

Monayas 5. InddepennuanbHoe ucuncienne GyHKIUM 0 HOM
nepeMeHHoM (28 yacos)
Tema 5.1. OcHoBHBIE Teopembl 0 Tu(GepeHunpyeMbIX PpyHknusax (12 yacon)
Teopema Pepma. Teopembr Posns, Jlarpanxka, Komun, nx npumMeHeHue.
[IpaBuno Jlonurans. Popmyna Teinopa ¢ OCTaTOYHBIM YJIEHOM B (dopme

Jlarpamxa. Ilpencrasnenue Gynkumii €, SinX, cosx, IN(L+x), (1+x)™ no
dbopmyne Teinopa.
Buowt yueonwvix 3anamuii:

Jlexuums: OcHoBHBIE TeOpeMBbI 0 TUPhEpEeHITUPYEMBIX lygac
byHKIUAX



Tema 5.2. IlpumeHenue Npou3BOAHOI 151 McciienoBanust pynkmuu (16 yacos)

VYcioBusi ~ MOHOTOHHOCTH GyHKIUN. DOKcTpeMyMbl  (YHKLHH,
HEOOXOUMOE YCIOBHUE, JOCTAaTOYHBIE YCIOBHUS JKcTpemyma. OTbICKaHUE
HauOOJIBIIIET0 W HAMMEHBIIEro 3HaueHu (yHkuu, auddepeHnupyeMol Ha
otpeske. MccneqoBanue BhIMYKIOCTA (GyHKIMU. Touku nepernda. ACUMOTOTHI
¢yukuuit. [lonstme o006 acuMmnToTHdYeckoM pasnoxkeHuu. OOmas cxema
uccienoBaHusl (PyHKIIMU U TMOCTpoeHus ee Trpaduka. KpuBuszHa mimockoi
KpuBoi. Panmyc kpuBu3HBL. OBoioTa W 3BojJbBeHTa. KpuBu3Ha u paauyc
KPUBU3HBI IPOCTPAHCTBEHHON KPUBOM.

Buowvl yueonwix 3anamuii:

[Ipaktuueckoe 3anstue: [lpunoxxeHus mpou3BOAHON PyHKIIUH 2
yaca
Moayasb 6. diieMeHTHI BbicHIeil ajaredopnl (16 yacon)

Tema 6.1. OcHOBHBIE CBeleHHS 0 KOMILIEKCHBIX YHcJIaX (8 yacoB)
KowmriekcHbie yucna, gevcTBusi HaJ, HUMU. M300pakeHrne KOMILIEKCHBIX
YUCEI Ha TIUIOCKOCTH. Moaylb © apryMeHT KOMIUIEKCHOTO  4YHCIIA.
AnreOpanueckasi U TpUroHoMeTpuueckas GopmMbl KOMIUIEKCHOTO uncia. KopHu u3
KOMILIEKCHBIX YHCE.
Buowt yueonwvix 3anamuii:

[IpakTnueckoe 3ansatue: KommekcHsie uyncia 1 vac

Tema 6.2. OcHOBHBbIE CBeIeHUS 0 PALIMOHAJIBHBIX PYHKIUAX (8 YacoB)
Mmuorounensl. Teopema be3sy. OcHoBHasi Teopema anreOpbl. Paznoxenue
MHOTOWIEHA C JIEHCTBUTENbHBIMA KOd((UIMeHTaMH HAa JTUHEWHbIE M KBaJpaTUYHBIC
MHOXXHTENU. PaznokeHne palinoHaIbHBIX JpoOeit Ha mpocTeiime.
Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3anstue: PamponansHbie 1poOu 1 gac

Moayas /. HeonpeneaeHHbli 1 onpeieieHHbIH HHTErpaJ (32 yaca)
Tema 7.1. IlepBooOpa3nasi. HeonpeaeneHHblii HHTErpaa u ero cpoiicrea. Meron
HenocpeacTBeHHOro uurerpuposanus (10 yacon)
[lepBooOpazHasi. Heornpenenennsii VHTETpai u €ro CBOMCTBA.
HenocpenctBeHHOE MHTErPUPOBAHUE.
Buowt yueonwvix 3anamuii:

Jlexnust: OcHoBHBIE TeOpeMBbI 0 U hHEepEHITUPYEMBIX lgac
bynaknusx [lepooOpaznas. HeonpeneneHublit
WHTETPAJI U €r0 CBOMCTBA. MeTo1 HEMOCPEICTBEHHOTO
WHTETPUPOBAHUS



Tema 7.2. MeToabl BbIYMCJIEHUsI HeonpeaeJeHHbIX HHTerpajioB (10 yacoB)
Metoapl UHTETPUPOBAHUS: METOJ IMOJCTAHOBKH, MHTETPUPOBAHUE IO YACTSIM.
Hcrionp3oBanue TaOIUI] HHTETPAJIOB.
Buowvl yueonwvix 3anamuii:

[Ipaktuueckoe 3anstre: (OCHOBHBIE METObI BEIYMCICHHUS 1 yac
HEOITPEe/ICIIEHHBIX MHTETPAJIOB
Tema 7.3. HHTerpupoBaHue PpPAlHOHAJbHBIX, HPPANUOHAIBHBIX U

TpUroHoMmerpudeckux pynxkuuii (12 yacos)

NuTterpupoBanue paimoHaIbHbBIX, UPPALHMOHAIBHBIX U TPUTOHOMETPUUECKUX
(yHKUIHH.

Buowt yueonwvix 3anamuii:

Jlexuus: HNHTerpupoBanne palMOHAIBHBIX, UPPALMOHAIBHBIX  l4ac
U TPUTOHOMETPUYECKHUX (DYHKIIMIA

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

3ajaun, NPUBOSAIIME K TOHATHIO ONPEAENICHHOro MHTerpana. OnpenencHHbIN
uHTerpal u ero cpoiictBa. Popmyna HproToHa-JleitOHuIla, e€e mpUMEHEHWe IS
BBIYHCIICHUS OIIPENEICHHOIO NHTETpaIa.

KoMrereHnu: MMeTh MNpEACTaBICHUE OO0 ONPENEICHHOM HWHTErpalie U €ro
CBOMCTBAaX; YMEThb HCHOJB30BAaTh €ro [ BBIYMCICHUS TE€OMETPHUYECKUX H
(U3HMYECKUX BEJIUYUH.

Buowt yueonwvix 3anamuii:

Jlexums: Onpenenennpii uaTerpan. Ero npuiioxeHus l4gac
IIpakTnueckoe 3ansitue: OnpeneneHHblid HHTErpai. Ero npuinoxeHus 1 gac

Tema 7.5. HecoOGcTBeHHBbIE MHTErpajbl ¢ 0eCKOHEYHBIMH MpeaeJaMH H OT
HeorpaHu4deHHbIX PyHKuuii (16 yacon)

HecobGcTBeHHbBIC MHTETpalIbl ¢ O6CKOHSYHBIMHU MPEACIaMi U OT HEOTPAaHHUEHHBIX
(byHKIMIA, UX CBOMCTBA.

Buowt yueonwvix 3anamuii:

Jlexuums: HecoOcTBenHbIe HHTETpaIbI C 0ECKOHEUHBIMU lygac
npenesaMy U OT HEOTPaHUUEHHBIX (DYHKITHI

Moayab 8. YHKINM HECKOJIbKHUX MEePEMEHHbIX M UX
nuddepenuupoBanue (36 yacos)
Tema 8.1. ®yHKIIUM HECKOJbKHX NMePeMEHHBIX (8 YacoB)



@YHKIMU HECKOJbKHX IepeMeHHbIX. OOmacte onpeaenenus. Ilpenen
¢yHkun. HenpepbIBHOCTS.
Buowvl yueonwix 3anamuii:

.HGKHI/I}II cDyHKHI/II/I HCCKOJIBKUX IICPCMCHHBIX lgac

Tema 8.2. ludpPpepennupoBanue PyHKIUI HECKOJIBKHUX MePeMEeHHbIX
(14 gacoB)

Yactasle mpousBoanbie. [lonHblil nuddepeniman, ero cBi3b C YaCTHBIMU
npou3BoaHBIMU. HBapraHTHOCTH (popmbl momHOTO Auddepenimana. KacarenpHas
IJIOCKOCTh M HOpPMallb K TOBEPXHOCTH. ['€OMETpUUYECKUN CMBICT TMOJHOTO
mupdepennmana. YacTHbie NPOM3BOJAHBIE W TMONHBIC AUB(EpeHIINATBl BBHICITUX
nopsiakoB. Dopmyna Teimopa. HesBubie ¢ynkuuu. Teopema cyIiecTBOBaHUS.
HuddepenurpoBanue HEBHBIX QYHKITUH.

KomnereHuuu: BlaieTb METOJaMU BBIYMCIIEHUS YACTHBIX MPOU3BOJHBIX; YMETh
HAXOJIUTh MOJIHBIN AuddepeHman QyHKIUN HECKOJIbKUX TEPEMEHHBIX.

Buowt yueonwvix 3anamuii:

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

Tema 8.3. HexoTopsblie npujioxkeHus1 4aCTHbIX NPOU3BOAHBIX (14 yacoB)
OKcTpeMyMbl (YHKIHMI HECKOJNBbKHMX NepeMeHHbIX. HeoOxoaumoe ycioBue
skcTpeMyMa. JlocTarouHble yCIOBHUs. Y CIOBHBIM 3KCTpeMyM. MeToa MHOXKUTENEH
Jlarpanxa. [IpumMepsl MpruMEHEHUS ITPU MIOUCKE ONTUMAJIBHBIX PELICHUN.
Buowt yueonwvix 3anamuii:

[IpakTuueckoe 3aHsITHE: ODKCTPEMYMbI (DYHKIIMI HECKOJIBKUX 1 gac
NePEeMEHHBIX

MoayJb 9. O0bikHOBeHHBbIE MU PepeHInATIBLHbIE YpaBHeHUs (36 4yacoB)
Tema 9.1. OcHoBHbIe OHsATHS (18 yacoB)
3agaun, mnpuBonsimue K AuddepeHmanbHbIM - ypaBHeHUs M.  [lopsimok
muddepennuansuoro  ypaBHeHus. JuddepeHinmanbHpie  ypaBHEHUS  EPBOTO
nopsinka. Pemenue. O6miee pemenne. 3amaya Komu. Teopema cyiiecTBOBaHHS U
€JMHCTBEHHOCTH petieHus 3aaaun Korm.

Buowl yueonwvix 3anamuii:

[TpakTuyeckoe 3aHsTue: 3agaqyu, MPUBOASIINE K TuddepeHInaTbHbIM 1 gac
ypaBHEHUSIM
Tema 9.2. OcHOBHBIC THIIBI yPABHeHHMH epBOro nopsjaka (18 yacos)



OCHOBHbIE THUIIBI YpaBHEHUH TEPBOTO TMOPSIKA, HMHTETPUPYEMBIX B
KBaJlpaTypax. YpaBHEHUS C pa3JeisSOUUMUCS ePEMEHHBIMU, OJJHOPOAHbBIE TIEPBOTO
NopsiJiKa, IMHEHHbIE OTHOCUTEIBHO HEU3BECTHON (PYHKIUU.

Buowvl yueonwvix 3anamuii:

Jlexuus: OcHOBHBIE THUITBI YPABHEHU MEPBOTO MOPSIIKA luac
[Ipaktuueckoe 3ansatue: HuddepeHuunanbHubie ypaBHEHUS IEPBOTO 1 yac
nopsjika

Mopayasb 10. IuddepennuanbHble ypaBHeHUs BHICIIUX NOPSAIKOB
(36 yacoB)
Tema 10.1. OcHoBHble mnoHsaTHA. [AuddepeHunanbuble ypaBHeHHss N-ro
NOPSAKA, J0NMyCKaIoIIMe MOHNKeHHe nopsiaka (12 yacoB)
OcHoBHble NOHATHA. Pemenus nuddepeHunansHoro ypasHeHus: N-ro nopsaxa.
3anaya Komm. ITonstue o kpaeBbIX 3agadax Juisl IuddepeHIalbHbIX YpaBHEHU.

OoO1miee perieHre. YpaBHEHHs, AOMYCKAIOIIUE MOHMKEHNE TIopsaaka: 1) y(”) = f (x),

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

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3ansatue: Juddepenunanpupie ypaBHeHUs N -ro nopsiaka, 1 dac
JOITYyCKAIOIINE TOHWKEHNE TTOPSAAKA
Tema 10.2. Jluneiinbie aAuddepenunaibubie ypapHenuss N-ro nopsaka. Metox

Jlarpan:ka Bapuanuu nNpou3BoJbHBIX NOCTOSIHHBIX (12 YacoB)

Jluneninpie nuddepeHnuanbapie ypaBHeHUsT N-ro TMOpsaKa, OAHOPOJIHBIE U
HeogHOpoHbIe. CBOMCTBA PEUIEHUN TMHEHHOTO OJHOPOJAHOTO YpaBHEHUS. JIMHEITHO
3aBUCUMBbIE W JIMHEWHO He3aBUCHUMBbIe GyHKIUM. DyHIaMEHTaJbHAs CHUCTEMa
pEIICHU JMHEHHOro OJHOPOJHOTO ypaBHEHUs. Teopema O CTPYKType OOIero
pemenusi. Merop Jlarpanka Bapualuy Npou3BOIbHBIX TOCTOSIHHBIX.

Buowt yueonwvix 3anamuii:
Jlexums: Jluneiinbie nudpepeHmanbapie ypaBHeHus N -T0 2
nopsaka. Meron Jlarpanyka Bapuanuu yaca

IIPOU3BOJILHBIX IMOCTOSSHHBIX
Tema 10.3. Jluneiinble aud@epeHunaTIbLHbIE YPABHEHHSI € TOCTOSIHHBIMH

ko3¢ unuentamu (12 yacon)

Jluneitnpie nuddepeHmanbHbIe YpaBHEHUS C TIOCTOSHHBIMU KO3 PuIineHTamu.
MeTton Ditnepa petieHust OJHOPOTHOTO TUHEHHOTO AuddepeHITnaTIbHOTO YPAaBHCHHUS.
Jluneitnpie HeomHOpOAHBIC AU dEepeHInanbHble YpaBHEHUS C IMOCTOSHHBIMU
kodpdunmrentamu. MeTon HeomnpeneaeHHbIX KOIDOUIIMEHTOB Jii HaXOXKICHHUS



YACTHOI'O PEIICHHS HEOJHOPOJHOIO YPaBHEHHUS C MPABOMl YacThIO CIEHHAIBHOTO
BU/IA.
Buowvl yueonwix 3anamuii:

[TpakTaeckoe 3anatue: JluHeinble nudepeHImanbHbIe YpaBHEHUS C 1 gac
MOCTOSTHHBIMHU KO3 dulimeHTaMu

Moayab 11. UucnoBblie u pyHKIUOHAIBbHBIE Psiabl (36 YacoB)
Tema 11.1. YncsoBslie psaabl (18 yacoB)

YucnoBeie psagel. CxomgumMocTh W cymMa psga. HeoOxomumoe ycioBue
cxomumoctu.  JlerictBusg ¢ pspgamu.  I[Ipu3Hakd  CXOAMMOCTH  PSJOB  C
MOJIOKUTEIBHBIMU YJieHaMU: mpu3Haku JlamamOepa, nnrerpaibHblii pu3Hak Korm.
3HaAKOIEpEMEHHBIE PAIBI, abcomoTHas U yCJIOBHas CXOJIUMOCTb.
3Hakouepenyromuecs psabl, npusHak Jleiiouuna.

Buowt yueonwvix 3anamuii:

Jlexkuus: Hucosblie psbl lygac

HpaKTI/ILIGCKOC 3aHsATHE: UYUMCIIOBBIC PAABI 1 gac

Tema 11.2. ®ynkunoHaabHble psaabl (18 yacos)

OyHKIMOHAIBbHBIE pAbl. O0NacTh CXOAMMOCTH, METOJbl €€ OIPEACIICHHUS.
Crenennble psapl. Paznoxkenuss (yHkumii B creneHHble pAnbl. [IpumeHenue
CTENEHHBIX PSII0B B MPUOIMKEHHBIX BHIYUCICHUSX.

Buowt yueonwvix 3anamuii:

Jlexums: O yHKIMOHAIBHBIE PSJIBI l4gac

[Ipaktnueckoe 3anstue: OyHKIMOHAIBHBIE PSJIbI 1 gac

Moayas 12. /IBoiiHble 1 KpUBOJIMHETHbIe HHTErpajbl (36 4acoB)
Tema 12.1. /IBoiinbie uHTerpasbl (16 yacos)

OnpeneneHue JIBOMHOTO HWHTErpaja, €ro reoMeTpuyeckas W (usnveckas
WHTEpIIPETalnsl; CBOWCTBA. BpIUMCIeHHME JBOWHOIO MHTErpajia B JIEKApTOBBIX
KOOpJIMHATax. 3aMeHa MEPEeMEHHbIX B JIBOWHOM HHTErpajie, Mepexoj K MOJsSpHbIM
KoopanHaTtaM. [[pyuMeHeHne TBOMHBIX UHTErPAJIOB.

Buowt yueonwvix 3anamuii:

Jlexnus: JIBOMHBIE UHTETPAJIBI luac



Tema 12.2. KpuBosimHeliHble MHTErpaJibl nepsoro poaa (10 yacon)
Omnpenenenne KpUBOJIMHEWHOTO HHTErpana mnepBoro poja. Ero ¢usmueckuii
CMBICJI; CBOWCTBA. BhIUunCI€HNS KpUBOJIMHEMHBIX HHTETPAJIOB IEPBOIO POAA.
Buowvl yueonwvix 3anamuii:

[Ipaktuueckoe 3anstre: KpuBoauHelHbIE HHTETPANIBI IEPBOTO POJIA 1 yac

Tema 12.3. KpuBoJinHeliHble HHTErpaJibl BToporo pojaa (10 yacos)

Omnpenenenne KPUBOJIMHEWHOTO WHTErpajia BTOPOTO poma. Ero ¢usnueckwmii
CMBICJI; CBOMCTBA. BhIUMCIeHUs KPUBOJIMHEUHBIX UHTETPAIOB BTOpOro poja. Ces3b
MEK]ly KPUBOJMHEUHBIMU UHTErpAJIaMH MEPBOTO U BTOporo poja. @opmyna ['puna.
VYcnoBust HE3aBUCMMOCTH UHTETPaja OT IIyTU UHTETPUPOBAHHUS.

Buowt yueonwvix 3anamuii:

[IpakTnueckoe 3ansaTre: KpHBOJIMHENHBIE HHTErPAJIBI BTOPOTO POJa 1 vac



S. HEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA 115

CAMOCTOSATEJIbHOM PABOTHI OBYUAIOIIIUXCA MO JUCHUILJIUHE

5.1. TeMbl KOHTPOJIBHBIX PA0OT

Moayiab AUCIUTNIITHHBI

HaumenoBanue TeM

Monayns 1. OCHOBBI JIMHEHHOU
anreopsl

CucTeMbl TUHEHHBIX aNTreOpanvdecKux ypaBHCHHM

Matpuynas anredpa

Monyib 2.OCHOBBI BEKTOPHOM
anreopsl

ApudmeTnueckre onepanuu ¢ BEKTopaMu

Mopyns 3.
AHanmuTHYECKasi TEOMETPUs

PasnuuHble BUIbI ypaBHEHUs NIPSMOM U IUNIOCKOCTH

YpaBHEHUs KPUBBIX U TOBEPXHOCTEH 2-TO MOpsJIKa

Monyns 4.BBenenue B
MaTeMaTHYECKUH aHaIn3

CriocoObI BEIYHCIICHUS TIPEIEIOB (yHKIUN

HenpepoiBHOCT pyHKIINH. TOYKH pa3psiBa

Monyis 5. uddepernmansHoe
UcYHUCIIeHUE QYHKIIUHN OTHOM
MePEMEHHOM

Beraucnenye mpou3BoaHON QyHKIHH

[IpumeHeHre NPOU3BOAHOM AJIsl BBIYUCICHUS
MIpeIeJI0B U UccieoBaHus QYHKIUN

Mopyns 7. HeonpeneneHnnsiii u
OTIpEIeIICHHBIA MHTErpal

MCTOI[I)I BBIYHUCJICHUC HCONTPCACIICHHBIX HHTCI'PAJIOB

HccnenoBanue cX0JUMMOCTH HECOOCTBEHHBIX HHTCTPAJIOB

HpI/IJ'IO)KeHI/IH OIIPCACIICHHBIX NHTCT'PAJIOB

Monynb 8. @yHKIMN HECKOIBKHX
MIEPEMEHHBIX U UX
auddepeHpoBaHue

YacTHble npou3BoaHble U Auddepennnan pH

Haubonbiiee u HanMeHbliee 3HAaYeHUS (DHIT B 3aMKHYTOM
oOmactu

Monyib 9. OGBIKHOBEHHBIE
muddepeHranbHble ypaBHEHUS

JuddepenunanpHble ypaBHEHUS IEPBOTO MOPSIKA

Monyns 10. Inddepennmansasie
ypaBHEHHUsI BBICIINX MOPSIIKOB

Jluneitnsle nudpepeHnmanbHbIe YpaBHEHHUS C
NOCTOSIHHBIMU K03 punmenramu

Monynb 11. Yucnossle u
(yHKIIMOHATIBHBIE PSIIBI

YucnoBbie pAABI

@YHKIIMOHAIBHBIE PABI

Monyne 12. JIBoiiHbIe U
KPUBOJIMHEWHBIC HHTETPAJTBI

JIBOViHBIE MHTETpAIBI

KpuBonuHeliHble HHTETpaIbl IEPBOTO U BTOPOTO pojia




5.2. Tembl KypcOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl (IIPOEKTHI) pabodYrM yueOHBIM HE MPETyCMOTPEHBI

5.3. IlepeyeHb METOAMYECKUX PEKOMEH AU

Ne
HaumenoBanue
/o
1 MCTOI[I/I‘ICCKI/IC PCKOMCHAAINU 110 BBITIOJITHCHUIO KOHTPOJIbHBIX pa60T

5.4. HepequL BOIIPOCOB JIfl IOATOTOBKHU K IK3aMECHY

5.4.1. Bonnpocsl AJis1 MOATOTOBKH K 3K3aMeHy 1o 1-My cemecTpy

1. OmnpeneneHust omnpeneauTesied BTOPOr0O M TPEThero mopsiakoB. CBoiicTBa
onpenenurenei. OnpenennuTeny N-ro Mopska.

2. Cuctembl N JIMHEWHBIX ypaBHEHUH ¢ N HeusBecTHbIMU. Teopema Kpamepa.
®opmynsl Kpamepa.

3. Cuctembl TUHEHHBIX OJHOPOJHBIX ypaBHeHHUU. HeoOxoamumoe U T0CTaTovdHOE

YCIIOBHE HEHYJIEBOI'O PEILLIECHUS.

Marpunsl. JInnensbsie onepanuu ¢ MatpunuaMmu. [IpaBuno yMHOKEHHS MaTpuLL.

OobpatHas matpuna. OnpeneneHue U yCI0BUE CYIIECTBOBAHUS.

Pemmenuie cucteMpl TMHEMHBIX YPaBHEHUN C TIOMOIIIbIO OOpaTHOM MaTpHILIbI.

Onpenenenue Bekropa. JInHeWHbIE onepanuu ¢ BeKTopamMu. OpTOroHaJIbHEIE,

No ob

KOJUUTMHEAPHBIE M KOMILIaHApHBIE BEKTOPHI. [Ipoekiius BEKTopa Ha OCh.

8. JIuHeiHas 3aBUCHUMOCTD W JIMHEWHAsI HE3aBUCUMOCTh BEKTOPOB. OmpeencHue
0a3uca. Paznoxenue Bekropa no 0asucy. IIpsamoyronabHas gekapToBa cucteMa
KoopAuHaT. JlelicTBUsS C BEKTOpaMH B KoOpAWHATHOM Qopme. YcioBue
KOJUIMHEAPHOCTH.

9. CkamsipHoe TIpOM3BENIEHWE JIBYyX BEKTOpPOB, €ro CBOWCTBAa. YCJIOBHE
OPTOTOHAJIIBHOCTH JIByX BEKTOPOB. MEXaHMUYECKUW CMBICI CKaJsPHOIO
MPOU3BEACHUS.

10.BeipaskeHrEe CKaJIsIPHOTO TIPOU3BEACHHS BEKTOPOB 4Yepe3 WX KOOPIWHATHI.
Jnuua (Moaynb) BekTopa. Hampasisitoniye KOCUHYCHI.

11.BexTopHO€E MpOU3BEACHUE BEKTOPOB, €r0 CBOMCTBA. Y CIIOBHE KOJJIMHEAPHOCTH
JIBYX BEKTOpPOB. ['eOMETpUYECKHi1 CMBIC]I BEKTOPHOTO MPOU3BEIACHUS.

12.BripakeHre BEKTOPHOTO MPOU3BEICHUS BEKTOPOB YePe3 UX KOOPANHATHI.

13.CmemanHoe TPOU3BEACHHE TpeX BEKTOPOB, €ro CBOWCTBA. YCIIOBUE
KOMIUTAHAPHOCTH TPEX BEKTOPOB.

14 BripakeHre CMEIIAHHOTO MPOU3BEJCHUS BEKTOPOB Uepe3 UX KOOPIAUHATHI.

['eomeTprYeCKUl CMBICIT CMEIIAHHOTO MTPOU3BEACHUS TPEX BEKTOPOB.




15.001ee ypaBHEHHE IJIOCKOCTH B MPOCTpPaHCTBE. Teopema: ypaBHEHHE MEPBOM
CTEINEHU OT TPeX MEPEMEHHBIX 3a/1a€T B MPOCTPAHCTBE IIOCKOCTb.
16.Pa3nuuHble BUIBI YpPAaBHEHHM IUIOCKOCTH B MPOCTPAHCTBE, YIOJd MEXIY
MJIOCKOCTSIMHU.
17.Pa3znuunble BUABI ypaBHEHUHN NPSMON HA IUIOCKOCTH, YTOJ MEXKIY MPSMBIMH.
PaccTosiHre OT TOUKH 10 TIPSIMOM.
18.YpaBHeHue npsiMOi B MPOCTPAHCTBE. YTOJI MEXAY HPSIMBIMU. YTOJI MEXIY
NPSAMOU U INTIOCKOCTBIO.
19.KpuBbie BTOpOro mopsjika Ha IUIOCKOCTH (3JUIMIIC, TuUmepoOosa, mapadona).
KanoHnuueckue ypaBHEHUs KPUBBIX U H300paK€HUE UX HA IJIOCKOCTH.
20.[{unuuapudeckue noBepXHOCTH. LIMIMHIPHI BTOPOTO MOpsiiKa.
21.DOnnuncouna, KOHyc, TurmepOonouasl, mapabojouasl. ['eomeTpuyeckue
CBOMCTBA ATUX MOBEepXHOCTEN. MccnenoBanne ux GpopM METOAOM CEUEHUH.
22.IlonspHble KOOPAMHATHI HA TI0CKOCTH. Cripanb Apxumesna.
23.lunuanpudeckne U cepuyecKkue KOOPAWHATHI B MPOCTpAaHCTBE. Pa3znmudHble
c0coObI 33JaHNS TMHUM U TOBEPXHOCTEN B MPOCTPAHCTBE.
24.Onpenenennie Gynkiuu. O0nacTh onpeaeneHus. 3HaueHne GyHKIUNA B TOUYKE.
Monotonnass Qyskiusi. YetHas u HeuetHass QyHkiuu. OOpatHast GyHKIIMS.
CrnosxxHast pyHKIus. DneMeHTapHble (PYHKIIMH.
25.YucnoBas TmocCienoBaTeNbHOCTh. [Ipemen dYHMCIOBOM IMOCIEIOBATEIHLHOCTH.
CylecTBOBaHUE Npeieaa MOHOTOHHOW OTPAaHUYEHHOM MOCIIEI0BATEIbHOCTH.
26.Ilpenen  ¢gynkmmu B Touke. I[Ipemen QyHkmuMm Ha OECKOHEYHOCTH.
OnHOCTOpOHHHUE Tpeenbl PYHKIMHU B TOuKe. HempepbIBHOCTh 3JIeMEHTapHbIX
byHKIIHA.
_sinx . X
27.3ameuarensuble npeaenst: [IM ——, lim | 1+ —
x=»0 X  X—>o X

28.CpoiicTBa (YHKIUH, CTPEMSIIUXCSI K KOHEUHOMY Tpeeny (OrpaHUYeHHOCTD
(GyHKUIMH, UMEIOIIEeH KOHEUHBIN Npeen, TeopemMa 0 CxKaTol PyHKIUN).

29.beckoneyHo Mamas (QyHKIUS, ee CBOHCTBa (CymMmMa OCCKOHEYHO MAaJIbIX,
pou3BeJeHuE OECKOHEYHO MaJloil Ha OrpaHUYEHHYI0, YaCTHOE OT JACJICHHS
O0EeCKOHEYHO Maslol Ha (QYHKIIHIO, TIPEIe]] KOTOPOU HE PABEH HYJIIO).

30.beckoneyno Oombinas (QyHKIUS, €€ HEOTpaHUYCHHOCTb. TeopemMa O CBs3H
OECKOHEYHO Majiol U OECKOHEYHO OOIBIION (PYHKIIHA.

31.Heob6xoaumMoe ¥ J1OCTATOYHOE YCIOBUE CTPEMIICHHS] (PYHKIMU K KOHEUHOMY
npenaeny. Teopema 0 eAMHCTBEHHOCTH Mpeena.

32.Paznoxxenue QyHKIIMN, UMEIOLIEH KOHEUHBIN MPEeI, Ha CyMMY MOCTOSIHHOM U
OoeckoHeuHo Masoil. I[lpeaen cymMmbl, Mpou3BeNEeHUS] MU YACTHOTO (YHKIIUH,
CTPEMSLINXCS K KOHEUHBIM TPEJIesIaM.



33.CpaBHeHHE OECKOHEYHO MAaJbIX. OKBHBAJICHTHBIE OCECKOHEYHO MallbIe.
[Tpumepbl SKBUBAJIEHTHBIX OECKOHEUHO MajbiX. 3aMeHa OECKOHEYHO MaJlol Ha
HKBUBAJICHTHYIO MPU BHIYUCICHUH MPEJIEIIOB.

34.HenpepoiBHOCTh (GyHKIIMM B Touke. HeoOxonuMMoe M JOCTATOUYHOE YCIOBHUE
HENPEPBHIBHOCTH (PYHKIIMH B TOUKE.

35.Knaccudukanus Touek paspeiBa (PYHKIMHU: YCTPAHUMBIM, KOHEYHBIH,
OECKOHEYHBIH.

36.0mpenenenne mnpous3BogHON. [Ipumepbl HaxoXIeHHS MPOU3BOJAHON C
MOMOIIIBIO ONPEACIICHUS.

37.'eomeTpuueckuii ¥ MEXaHUYECKUH CMBICI TIPOU3BOJHON. YpaBHEHHE
KacaTeJIbHOM.

38. IuddepenmmpyemMocTsb byHKIAHA B TOYKE. HenpepbiBHOCTD
mupdepeHurpyemMont pyHKIUU.

39. ludpdepennman ¢ynknun. ['eomerpuueckmii cmbicn  auddepeHuana.
NuBapuanTHOCTH (hOpMBI IEpBOTO AudPepeHimana.

40.11pousBonHas u auddepeHnranr CyMMbl, NMPOU3BENECHUS M YacTHOIO JABYX
GbyHKIIHIA.

41. Teopema o muddepeHmupyeMoctu cioxHoi ¢yukuuu. [IpousBogHas
oOpaTHOU QyHKIUU.

42 1lpaBuno norapupmudeckoro nuddepennupoBanus. Ero mnpumeHeHHe K

HaxoKIeHuro nmpoussoanoi Gyukumii  f (X) = (u (X))V(X).

43. luddepernupoBanrie GyHKIUH, 3aJaHHBIX MapaMeTpudecku (mepBas u
BTOpAasi MPOU3BO/IHbIE).

44 TlpousBoHblie U U PepeHIanbl BHICIIUX TOPSIKOB.

45.Tabnuna npou3BOIHBIX.

5.4.2.Bonipochl 1Jisl IOATOTOBKH K IK3aMeHY 110 2-My ceMecTpy

=

Teopema Poms, ee reoMeTpUYECKUI CMBICI.

N

Teopema Kommu. @opmyna koOHeUHbIX npupamieHuit Jlarpanxka, ee

T€OMETPUUECKUN CMBICI.

3. IlpaBwuio Jlomurans.

4. ®opmyna Teinopa s (QyHKIUMM OJHOMW MEPEMEHHOM C OCTATOYHBIM
yieHoM B (Qopme Jlarpanmxka. ®Dopmynsl Teiliopa mnepBoro u BTOPOro
MOPSIAKOB.

5.  ®opwmynsl Teinopa (Maknopena) st pyHKImii Y = €°, Y = SinX, Y = COSX B

okpecTHOCTH TOUKH X = 0.



6. HeoOxomumoe u 1ocTaTodyHOE yCIOBHs Bo3pacTaHus (yObIBaHUS) (YHKIHH
y =1 (X).

7.  Omnpenenenne skcrpemyma ¢yukmuu y = f (X). HeoOxomumoe ycimoBue
KCTpEMyMa.

8.  JlocTtaToyHOE yCIOBHUE SKCTPEMYMa, UCIIOJIB3YIOIIEe MEPBYIO MPOU3BOIHYIO.

9. JlocTaToyHOE yCIOBHE SKCTPEMYMa, UCTIOIB3YIOIIEE BTOPYIO TPOU3BOTHYIO.

10. Omnpenenenue BBHITYKIOCTH U BOTHYTOCTH Tpaduka (yakmmm Yy = f (X).
[Ipu3HaK BBIMYKIOCTH (BOTHYTOCTH).

11. JloctaTtouHoe yciaoBHE TOUKH mepernda rpaduka ¢pyukiuu Y = f (X).

12. Acuwmnrotel rpadpuka ¢yakmumm Yy = f (X). IlpaBuio HaxoXICHHS
BEPTUKAJIbHBIX U HEBEPTUKAIBHBIX aCUMITOT.

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

14. KowmmiaekcHble umcna. JleMcTBHS C  KOMIUIEKCHBIMH — YHCIAaMH B
anreOpanyeckout popme.

15. Teomerpuueckoe U300paxeHue KOMILUIEKCHOTO quca.
Tpuronomerpuyeckasi popMa KOMILJIEKCHOTO YUCIIA.

16. Bo3BegeHue KOMIUIEKCHOTO YHCIIa B HaTypajbHyIO cTeneHb. dopmyia
Myagpa.

17. W3BneueHne KOpHS HATYpaJbHOUM CTENEHH U3 KOMIUIEKCHOTO YHCIIA.

18. IlepBooOpa3zHas W HEOIpEAENCHHBI HWHTETpal. TeopemMa O CTPYKType
MHOYKECTBa MEPBOOOPA3HBIX JJIs1 JAHHOU (DYHKITUH.

19. CgoiicTBa HeONpeAeNeHHOTO0 UWHTerpana. MHBapuantHocTh  (opmyn
WHTETPUPOBAHUS.

20. Tabnuia OCHOBHBIX MTEPBOOOPA3HBIX.

21. 3ameHa nepeMEHHOU B HEOIIPEACICHHOM HHTErpase

22. ®opmyna HHTETPUPOBAHMS 110 YACTSAM AJIs HEOTIPEACIEHHOTO HHTETpaIa.

23. OmpenencHre  MpocTeWmuXx  ApoOeil.  Pasmoxkenume  mpaBUIBLHOM
palMOHANIBHON IpoOU Ha MPOCTEUIIINE.
. . A
24. VIHTerpupoBaHHe MPOCTEHINHNX PALMOHAIBHBIX Jpodei Buaa —.
(x-a)
25. HurterpupoBaHue MPOCTENIINX palOHAIIbHBIX npobei BUJIA

Mx + N

j;—————ﬂf—4q<0)
X+ pX+(q



26. HuterpupoBanue TPUTOHOMETPUUECKUX BBIPAKEHHM BUJA
R(sm X, COS X) C TMOMOUIbI0 YHUBEPCAIBHOM TPUTOHOMETPUUECKON

X
nozacranoBku t =1g —.

27. WuterpupoBaHue TPUTOHOMETPUYCCKHUX BBIPAKCHUN BHa
R(sin x) cos x, R(cos x)sin X.
28. WurterpupoBaHue AppaLlMOHAIBHBIX BBIPKEHU U BUJa

b m My
R X’(ax+ jnl ,...,(aXerjnk
cx+d cx+d
29. HuTrerpupoBaHuWe HppalMOHAJIBHBIX BBIPAKCHUN BHJA R ( XA /XZ _ g2 ) ,

R(x, Ja2 4+ x2 ) R (x, Ja2 - x2 ) C  IOMOIIBI0  TPUTOHOMETPUYECKUX

IIOACTAaHOBOK.
30. IlonsTue OIIPCACIICHHOI'O MHTCTpaJIa.

31. Teopema cCymecTBOBaHUS OMPEIEICHHOTO HHTErpana. [ eomeTpuyeckuit
CMBICII OIPEJIETIEHHOT0 UHTErpaia.

32. CaoiicTBa OmpeIeACHHOTO HHTETpaA.

33. HHurerpan c¢ mnepeMeHHbIM BepXHUM TmpenenoM. Teopema bappoy o
mudpepeHInpoBaHNN UHTETPaja C IEPEMEHHBIM BEPXHUM MPEIETIOM.

34. CBs3p MEXKIY OIpPEACIICHHBIM U HEOIpeAeIeHHbIM HHTerpanamu. dopmyna
Herotona-Jleitbuuiia.

35. 3amMeHa nmepeMEeHHOU B ONPEACIICHHOM HHTETrpalle.

36. dopmyna HHTETPUPOBAHHUS I10 YACTSAM JJIs OTPECIICHHOTO MHTErpaa.

37. HecoOcTBeHHBINI MHTETpall OT HEMPEPHIBHOW (DYHKIHMK MO OECKOHEYHOMY
MPOMEXKYTKY.

38. HecoOcTBeHHbIN MHTETpa’d OT HEOTPAHWYCHHOW (PYHKIIMU TIO KOHEUHOMY
MPOMEXKYTKY.
39. Omnpenenenrie abCOTIOTHON CXOIUMOCTH HECOOCTBEHHOTO HWHTErpasa.
[Ipu3Hak cpaBHeHUs. ['eomeTpuyeckast WLTIOCTpaLUs MPU3HAKA CPABHEHUSI.
40. BeumcrneHue TIOMIANCH TUIOCKMX (QUTYP B JCKAPTOBBIX W IOJSPHBIX
KOOpJIMHATAX.

41. BpluncneHue oObEMOB TeJ MO0 U3BECTHBIM ILIOMIAISIM MOMEPEYHBIX CCUCHUM.
Brruncienre 00beMOB TeJ BpalleHHUs.

42. BeuucneHue IIUHBI AYTH TJIOCKOM KPUBOW B JIEKAPTOBBIX KOOpAMHATAX M
KPUBOU, 3aJJaHHON MapaMEeTPUYECKH.

43. Bpluncnenue miomaan NOBEpXHOCTH BpaLICHUS.



44. OmnpeneneHue PyHKIIMU HECKOIbKUX TepeMeHHbIX. DyHKIKA N TEpeMEHHBIX
KaK (DyHKIHSI TOYKK B N-MEPHOM MPOCTPAHCTBE.

45. YacTHble MpUpAIEHUs U YaCTHbIC MPOU3BOAHBIC. ['€OMETpHUUECKUI CMBICIT
YaCTHOW MPOU3BOAHON (PYHKITUU ABYX NEPEMEHHBIX.

46. uddepenuupyeMocTb (QYHKIMHM JBYX NepeMeHHbIX. HeobOxommmoe wu
JI0OCTaTOYHOE YCIOBUS AUPGEPEHIUPYEMOCTH (PYHKIHMU ABYX TNEPEMEHHBIX.
Omnpenenenue nosHoro AuddepeHimana.

47. uddepeHunpoBaHue CI0XKHON (YHKIMKM OAHOM M JIBYX NEPEMEHHBIX.
[Tonnast mpousBoHas. MuBapruanTHOCTH (hopMbI TTOJIHOTO AuddepeHmana.
48. HesBuble (QyHKIMM OAHOM MepeMeHHOW. Teopema O HEIBHOM (DYHKIIUH.

HuddepenniupoBanrie HeIBHOM PYHKIIMH OJTHON TTEPEMEHHOM.

49. HesBuble ¢yHKIMH JBYX MepeMeHHbIX. JuddepeHunpoBanue HEIBHON
(GYHKITUH IBYX TTEPEMEHHBIX.

50. Yactabie mpon3BoaHbIE U AU PepeHITnaNbI BBICIINX TOPSIKOB.

51. ®opwmyna Teitnopa ans GyHKUMH IBYX NEPEMEHHbIX.

52. Omnpenenenne dKkcTpeMyMmMa (QYHKIMUA ABYX mepeMeHHbIXx. Heobxomumoe
yCIIOBHUE 3KCTpeMyMa. JlocTaTouHOE yCIIOBUE SKCTPEMYyMa.

53. Hawubonbiiee m HauMeHblllee 3HAYCHUS (PYHKIMU JBYX MEPEMEHHBIX B
3aMKHYTOW 00J1acTH.

54. VYpaBHeHHS KacaTeIbHOW IIJIOCKOCTH H HOPMald K TOBEPXHOCTH.
['eomeTpudecKkuii CMbICI MOJTHOTO AuddepeHmana.

5.4.3.Bonpochl 1J151 NOATOTOBKHU K K3aMeHY MO0 3-My ceMecTpy

1. Onpenenenune 0OBIKHOBEHHOTO AU(HEepEeHIINaTFHOTO YPaBHEHUS, €r0 MOPsaKa
u pemienud. {uddepennnansuoe ypaBHeHHE MIEPBOTO OPAJIKA, MTOJIE
HaMpaBJICHUM, U30KJIUHBI.

2. 3agaya Komm ana nuddepeHmanbHOr0 ypaBHEHHs TEPBOTO  TOPSAKA.
Teopema cymiecTBOBaHUs U €IUHCTBEHHOCTH pelieHus 3aaaun Komm.

3. Ompenenenre o0IIETO U YaCTHOTO pemieHus (MHTerpaia) nuddepeHnaibHOro
ypaBHEHUS TIEPBOTO TOPSAIKA.

4. YpaBHEHUE C pa3ACIAIONIMMUCS IEPEMEHHBIMH, €M0 UHTETPUPOBAHHUE.

5. JluHeliHOE ypaBHEHHE EPBOTO MOPSAKA, €F0 UHTETPUPOBAHUE.

6. OgHoponHoe auddepeHIuaIbHOe YpaBHEHUE MEPBOrO  MOPSAKA, €ro
WHTETPUPOBAHUE.

7. udpdepenuuanbHoe ypaBHEeHHWE N-To  mopsanka. 3agaya Komm s
nudepeHnnansHOTO ypaBHEHUST N-TO TMOpsijaKa. TeopeMa CyIIECTBOBAHUSA H
€MHCTBEHHOCTH perieHus 3a1auu Komm st ypaBHeHHs N-TO MOPSIIKa.



8. Ompenenenue 00IIEr0 U YaCTHOTO peuieHus TuddepeHInanIbHOr0 YpaBHEHHS

N-ro nopsiaka. MiHTerpupoBanue ypaBHEHUs BUIA y(n) = f(x).

9. VpaBHeHHus, NOIYCKAIOIIME IOHMKEHUE MOPAAKa. METOH HMHTEIPHUpPOBAHUS
ypaBHEHUS BHIA y(”) = f (X, y(k) s y(n—l)) ,roe k <n.

10.Metox unterpuposanns ypasuenns suna Y = T (Y, Y').

11.0Onpenenenue guHeHHOTO IUdPEpeHIIMATBHOTO YypaBHEHUS N-TO TOpSAJIKA.
OpHoponHoe JMHEWHOe YypaBHeHue. CBoOHCTBa pEIICHUH OJHOPOJHOTO
JIMHEWHOTO YPAaBHEHUS.

12.0mnpenenenre JTUHEHHO-3aBUCHMBIX W JIUHEHHO-HE3aBUCHUMBIX  (DYHKITHIA.
[Ipumepsr.

13. Onpenenenve G(yHIAMEHTAIbHONW CHUCTEMBl PEHICHUN JHMHEUHOIO
OIHOPOJAHOTO YypaBHeHHUsA. Teopema O CTpPyKType OOILIETO peleHus
JUHENHOr0 OJHOPOJAHOTO YpaBHEHUS N-TO MOPSIKA.

14. Teopema 0 CTpyKType OOIIEro perieHusl TMHEHHOr0 HEOJHOPOHOTO
ypaBHEHHS N-TO MOPSIKA.

15. JIuneitHoe OJTHOPOJIHOE ypaBHEHHE C NOCTOSTHHBIMU
ko3 purmentamu. Metoa Ditnepa, XapakTepUCTUUECKOE YpaBHEHUE.

16. [Toctpoenue ¢GyHIaMEHTaIbHOM CHCTEMBI PELMIEHUH UM 0O0LIero
pellieHus JUHEHHOrO OJHOPOJHOTO ypaBHEHHS N-TO MOpSAAKAa B clydae
BEIICCTBEHHBIX PA3JIUYHBIX KOPHEM XapaKTEPUCTUUYECKOrO0 ypaBHEHUS.
[Ipumep.

17.TToctpoenne (yHIaMEHTATBLHOM CHUCTEMBI pEIICHUH H OOIIEro peuieHus
JMHEHHOT0 OJHOPOAHOTO YpaBHEHUs N-TO MOpSAKa B CIy4yae KOMIUIEKCHO-
COTIPSKEHHBIX KOPHEH XapaKTepUCTHIeCKOro ypaBHeHus. [Ipumep.

18.TTocTpoenne (QyHIaMEHTATLHON CHUCTEMBI PEIICHWA W OOIIEro pemeHus
JUHEHHOTO OJHOPOJHOTO YPaBHEHMs N-TO MOpPsIKa B CIydae BEIIECTBEHHBIX
PaBHBIX KOPHEUN XapaKTEpUCTUUECKOro ypaBHeHus. [Ipumep.

19.1lpaBuno HaXOXACHUS YACTHOTO PEIICHHS JUHEHHOTO HEOIHOPOIHOTO
ypaBHEHUS C MOCTOSIHHBIMH KOA(DPHUITMEHTaMU, €CITU TpaBasi 4aCTh UMEET BUJI

f (X) = Pn (X)eax, rae B, (x) - MHOTOWIEH CTENIEHU N .

20.IIpaBusio  HaxOXJEHUS YACTHOTO PEIUICHUS JIMHEWHOTO HEOJHOPOIHOTO
YpaBHEHUS C MOCTOSITHHBIME KOA()PHUITMEHTaMU, €CITU TpaBasi 4aCTh UMEET BUJI

f(x) =e® (Acosbx+Bsinbx), rme ABeR, A2+B2=0.
21.Metop pelieHus: TMHEHHOTO HEOTHOPOHOTO Au(dHepeHITNaTFHOTO YPAaBHCHUS

suma PoOOY™ + pr OOV o p (Y = RO+ F2(X)  (upumpm

HaJIOXKCHU).



22 Yucnosble psaabl. OmpeneneHue N-oil yacTUyHOW cyMmMmbl psiga. [loHsTus
CXOJUMOCTH U PACXOJUMOCTH YHCIOBOro psna. CymMma CXOJISIIErocs psja.
['eomeTpuueckuui psa.

23.CBOICTBA CXOMSIIUXCS PSAOOB: YMHOXKEHHE psiia Ha YHCIO, IOYJIEHHOE
CIIO’KEHHUE PSIZIOB.

24.0Ocratok psga. Teopema 00 OJTHOBpEMEHHOM CXOUMOCTH Psijia U €r0 OCTaTKa.

25.HeoOxomuMmplii  TpU3HAK  CXOAMMOCTH  psAga.  WMmmoctpamusi — ero
HEJ0CTAaTOYHOCTH Ha MPUMEPE.

26.ITonoxurensHbie psasl. Heobxoaumoe W A0CTaTOYHOE YCIOBUE CXOJUMOCTH
MOJIOKUTEIBHOTO Psa.

27 .IlepBblii U BTOpOM MPU3HAKKU CPABHEHHUS MOJIOKUTEIBHBIX PSIOB.

28.I1pusnak lamambepa.

29.UnTerpanbhblii mpusHak Komru.

- 1
30.0060011eHHBIN TAPMOHHYECKHUHN P Z poroep - mo00e eUCTBUTEIBHOE
n=1"
yucino. [losenenue psga npu p<l, p=1, p>1.

31.3nakornepeMeHHbIe  psAAbl. AOCONIOTHasT W HEAaOCONIOTHAsi CXOIUMOCTb.
Teopema 0 cx0AMMOCTH a0COJIFOTHO CXOJAIIETOCs pAJia.

32.1lpusnak JleitOHUIIa CXOAMMOCTH 3HaKoudepenyromerocs  psaa. OreHka
aOCOIIOTHON TOTPENIHOCTH MPH 3aMEHE CYMMBI CXOJSIIErocs psija CyMMOH
MEPBBIX N €T0 YJICHOB.

33. OyHKIHOHATBHBIN psif. O0IaCcTh CXOAUMOCTH (GYHKIIMOHATBHOTO PAIA.

34.Crenennoii psaa. Teopema AbGens.

35.0061aCTh CXOUMOCTH CTENEHHOTO psiga. OnpeneneHue paadyca U UHTEpBaia
cxomuMocTH. HaxoxaeHue pagumyca CXOAMMOCTH CTENEHHOTO psAjga ¢
NOMOIIbIO Tipu3HaKa Jlanambepa.

36.CBoiicTBa CXOIANTUXCS CTCTICHHBIX PSI/IOB.

37.EnvHCTBEHHOCTh TpefcTaBieHus (GyHKIUU f(X) CTENeHHBIM psiaoM. Psn

Teiunopa.

. . X
38.Pasnoxenue B psig Teitnopa B okpecTHOCTH Toukd x =0 ¢ynkumit f (X) =€,
f(x)=sinx f(x)=cosx.
39.Pa3noxxenue B psg Telnopa B OKPEeCTHOCTHM TOYKM X=0 (QyHKIuH

f(x)=Inl+x), f(x)=arctgx,

40.buHOMMANBHBIN psi 17151 QYHKITUN f(X)=0+ X)a .
41.0mpeneneHue ABOMHOTO UWHTerpana. TeopeMa CyIIECTBOBAHHS JBOMHOTO
WHTETpaa.



42.OCHOBHBIC CBOMCTBA IBOWHOTO MHTETpaa.

43.I'eoMeTpUUECKUN CMBICT ABOMHOTO MHTerpasna. OeHka ABOWHOTO MHTETpaa.
Teopema o cpenHeM.

44 BpluucneHnue ABOMHOro0 MHTETpasia CBeJICHUEM €ro K ABykpaTHoMy. [Ipumep.

45.3aMeHa TIepeMEHHBIX B JBOMHOM HHTerpaine. llepexogq K MOJSpHBIM
koopauHaTtaM. [Ipumep.

46.I'eomeTpruueckne, (QU3NIECKHE W MEXAHUYECKHE TPUIOKCHUS JBOWHBIX
WHTErPaJIoB.

47.0Onpenenenue kpuBoiduHenHoro uHTerpaia | poga. Teopema cyiiecTBOBaHUS
KpUBOJMHENHOTO MHTerpaia | pona.

48.CBolicTBa KpUBOJMHEHHOTO MHTETpaia | pona, ero BEIYHCIICHHUE.

49.0Omnpenenenne kpuonuHernoro uarerpana |l poma. Teopema cymecTBoBaHUS
KpUBOJIMHEITHOTO uHTerpana ll pona.

50.CgoiicTBa KpuBOIMHEHHOTO HHTErpaia Il poxa, ero BeruucieHue.

51.®opmyna ['pruHa U €€ MPUITOKEHUS.

52.YcnoBusi HE3aBUCUMOCTH KpUBOJMHEWHOTO uHTerpana |l poma or myTtu
UHTETPUPOBAHUS.

53.Cnioco6 HaxoxneHus ¢yHkuuu U(x,y) 1o ee mnonHoMy auddepeHnnany

P(x, y)dx+Q(x, y)dy .

6. ®OH/I OHEHOYHBIX CPEJACTB JIA TIPOBEAEHUSA
MNPOMEXKYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO
JUCHUTIJIMHE

@OHJT OLICHOYHBIX CPEACTB MJisi MPOBEACHHS MPOMEKYTOYHOW arTecTaluu
oOy4JaronmMxcst Mo JUCUUIUIMHE MO peleHuto kadeapbl o(QopMIIEH OTAECIbHBIM
NPUWIOKEHUEM K paboyeil mporpaMme.

7. MEPEYEHb OCHOBHOM U JONNOJIHUTEJIbHON YYEBHON
JUTEPATYPBI, HEOBXOJUMOM JIJISI OCBOEHUS JUCHUTIIJINHBI
OcHoBHas JuTEparypa

1. l'ymusta B.I1I. MaTtemartuka. ba3zoBeiit kypc [DIeKTpOHHBIN pecypc]: yueOHHK/
['ynusan B.1., Xamuaynnun P.S1.— DOnextpon. TekcroBble qaHHbIE.— M..:
MockoBckHil (puHAHCOBO-NIPOMBINITIEHHBIN YHUBEpcUuTeT «Cuneprus», 2013.— 712
C.— Pexwum pgoctyma: http://www.iprbookshop.ru/17023.html.

2. Iunenxo O.I1. MaTematuka [ DIeKTpOHHBIN pecypc]: yueOHoe mocooue/
Hunenko O.I1., Myxamernunosa C.X., PacckazoBa M.H.— DnekTpoH. TekcToBbIe
naHHbie.— Omck: OMCKUi rocyapCTBEHHbIA HHCTUTYT cepBuca, 2013.— 160 c.—
Pexum nocryma: http://www.iprbookshop.ru/18256.html.

3. Mroxenkosa JI.U. IIpaktukym no Beiciueil MateMatuke. Yacts 1
[DnexTpoHHBI pecypc]: yauedHoe nocooue/ Jlroxxenkona JI.W., dioxenkosa O.10.,



http://www.iprbookshop.ru/17023.html
http://www.iprbookshop.ru/18256.html

Muxanun I'.A.— Dnektpon. Texcrossie ganubie.— M.: BUHOM. JlaGopartopus
3HaHui, 2012.— 449 c.— Pexum noctymna: http://www.iprbookshop.ru/6524.html.

4. MTwoxenkona JI.U. [IpaktukyM mo Beicuield MmaTeMaTuke. YacTp 2
[DnekTpoHHBIN pecypc]: yuedHoe nocooue/ Jlroxxenkona JI.W., dioxenkona O.10.,
Muxanun I'.A.— Dnextpon. TekcroBsie ganusie.— M.: BUHOM. JlaGoparopus
3HaHui, 2012.— 469 ¢.— Pexum moctymna: http://www.iprbookshop.ru/6523.html.
JlonoiHUTe IbHAS JIUTEpPaTypa:

1 .Jluneitnas anreOpa. BekTopHas anrebpa. AHaMUTUYECKash T€OMETPHS
yuebHoe nocobue / FO.C. Pomanosa. - CII6.: M3a-Bo C3TY, 2014. - 95 c.

2.BBenenne B MaTeMaTU4ecKuid aHamus : yueoHoe nocooue / HO.C. Pomanosga. -
CII6.: Uzn-Bo C3TY, 2014. - 44 c.

3. Iuddepennmansaoe ucuucieHne (PyHKIUH OMHOW TEPEeMEHHOM : ydeOHoe
nmocooue / }O.C. Pomanosa. - CI10.: 3a-Bo C3TVY, 2014. - 81 c.

4.OnmeMeHThI BhICIICH anreOpsl : yueoHoe nmocodue / FO.C. Pomanosa. - CIIO6.:
N3n-Bo C3TVY, 2014.-17 c.

5.UuTerpaibHOE HcunciaeHue PyHKIUN OJHOM IepeMeHol : yueOHoe mocooue /
10.C. Pomanosa. - CII6.: U3n-Bo C3TYVY, 2014. - 70 c.

6.Iuddepennnanbioe wucuuciaeHue QYHKIUNA HECKOJIbKUX MEPEMEHHBIX
yaebHoe nmocobue / FO.C. Pomanoga. - CII6.: U3a-Bo C3TYVY, 2014. - 112 c.

7. uddepennnanpapie ypaBHeHHus : ydeOHoe mocoouwe / HO.C. Pomanona. -
CII6.: Uzn-Bo C3TY, 2014. - 52 c.

8.YucnoBble U (pyHKIMOHAIBHBIE psiibl @ yueOHoe nocodue / F0.C. Pomanosa. -
CII6.: Uzn-Bo C3TYVY, 2014. - 16 c.

9.Kparnbie unrerpaisl : yaueonoe nocooue / A.K. Princkas, A.A. Iloranesko. -
CII6.: M3a-Bo C3TVY, 2014. — 88 c.

IIporpammHoe obecnieyeHue

1. IIITIT MS Office 2010
2. TexcroBsliil pegaktop biokHoT
3. Bpaysepsr IE, Google Chrome, Opera u ap.

8. MIEPEYEHH PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOW CETH "MHTEPHET", HEOBXOIUMbIX
JUUISI OCBOEHMSI TUCLUTIIMHBI

1. DnexkTpoHHas uH(popManmoHHO-oOpa3oBatenbHas cpenra AHO BO "C3TV"
(BUOC C3TY) [DnekTpoHHbIii pecypc]. - Pexxum goctyma: hitp://edu.nwotu.ru/

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

3. DnextpoHHo-OmOmoTeuynas cucrema IPRbooks [Dnexrponnsiii pecypc]. -
Pesxxum noctyna: http://www.iprbookshop.ru/

4. Nndopmarmonnas cuctema "EnuHoe OKHO jgoctynma K 00pa3oBaTelbHBIM
pecypcam" [DnekTpoHHBIN pecypce]. - Pexxum mocryma: http://window.edu.ru/



http://www.iprbookshop.ru/6524.html
http://www.iprbookshop.ru/6523.html
http://edu.nwotu.ru/
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5. MudopmaiionHas CUCTEMbI OCTyNa K 3JEKTPOHHBIM KaTajoram OuOINOTEK
chepol obpazoBanus u Hayku (MC DKBCOH) [OnexkTponHblil pecypc]. - Pexum
nocryma: http://www.vlibrary.ru/

9. METOANYECKHUE YKA3AHUSA 1O OCBOEHUIO IUCHUIIVINHBI

[IpenogaBanuie  AUCHUIUIMHBI  MpeaycMaTpuBaeT  cienyiomme  (GOpMBI
OpraHu3aluyu y4eOHOTO TpoIlecca: JIEKIIUU, MPAKTHUYECKHE 3aHSATHs, KOHTPOJIBbHYIO
paboTy, CaMOCTOATENIbHYIO pabOTy CTY/I€HTa, KOHCYJIbTAIUU.

9.1. Ilpu wn3yyeHMM TeM M3 Y4E€OHBIX MOAYJIEW CTyAEHTaM HEO0OXOIUMO
HOBTOPUTHh  JICKUMOHHBIA  Y4eOHBI Marepuall, H3y4YUTh PEKOMEHIOBAHHYIO
JUTEepaTypy, a Takxke ydeOHbI MaTepuan, HaXOJSIIUHCA B  YKa3aHHBIX
MH(POPMALMOHHBIX pecypcax.

Ha 3aBepmiaromeM 53Tamne HM3y4eHHMs] KaXIOr0 MOAYJIS HEOOXOAMMO,
BOCTIOJIb30BaBLINCh peJI0KEHHBIMU BONpOCAMM ISt CaMOKOHTPOJIA,
pa3MENICHHBIMU B 3JIGKTPOHHOM HWH(OpMAIIMOHHOW 00pa3oBaTelbHOW  Cpejie
(BUOC), mpoBepuTh KAa4ECTBO YCBOEHHUS YUYEOHOTO MaTepuUala.

B cinywae 3aTpynHEHHs] B OTBETAax Ha IOCTABJIEHHBIE BOIPOCHI PEKOMEHAYETCS
NOBTOPUTH Y4€OHBIN MaTepHall.

9.2. Ilocne U3ydeHUsT KaKI0TO MOAYJISA JUCHMUILUIMHBI HEOOXOIMMO OTBETUTH Ha
BOIIPOCHI KOHTPOJIBHOT'O TECTA MO JAHHOMY MOJYJIIO C IEJbI0 OLIEHUBAHUS 3HAHUUN U
MOJIy4eHUs OAJIIIOB.

9.3. Ilocne n3yuyeHns BCeX MOJYJIEW MPUCTYIIUTh K BBITIOJHEHUIO KOHTPOJIBHOU
paboThl, PYKOBOJCTBYSICH METOJUYECKUMH PEKOMEHAALINUSAMU IO €€ BBIIIOJHEHUIO.

9.4. Tlo 3aBepuieHHIO0 U3y4YeHUS] Y4€OHOM TUCIMIUIMHBI B CEMECTPE CTYACHT
00s13aH MPOUTH NPOMEXKYTOUHYIO aTTeCTaluio. Buja mpoMeXKyTOuHON aTTecTaluu
onpenensercss padounM ydeOHbIM MmiIaHoM. Popma MpoBEeNEHUS MNPOMEKYTOUHON
aTTeCTALH — KOMITBIOTEPHOE TECTUPOBAHUE C U CIIOJIb30BaHUEM
aBTOMATU3WPOBAHHOW CHUCTEMBI TECTUPOBaHUs 3HaHUU cTyaeHToB B DNOC.

9.5. K mpomMeXyTO4YHOW aTTecTaluu JAOIYCKAIOTCS CTYIEHTBHI, BBITOJIHUBILINE
TpeOoBaHMs paboyero yueOHOro IjaHa.

10. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT UM,
NCITOJIB3YEMBIX ITPU OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O
MPOLECCA IO JUCHUITJIMHE

[Ipu  ocymiecTBieHMHM  00pa30OBaTENbHOrO  Mpolecca MO  JAMCHUILIIMHE
UCIIOJIB3YIOTCS ClIeyIolIre nH()OPMAITMOHHBIE TEXHOJIOTUH:

1. Internet — TrexHosoruu:

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

FTP (anrn. File Transfer Protocol — mpoTtoxoin nepegaun ¢aitiaioB) — TEXHOIOTHS
nepeayu no cetu ¢GanioB MPOU3BOJLHOIO (hopmaTa;

IRC (anrn. Internet Relay Chat — moodepenHbiii pa3roBop B CETH, 4aT) —
TEXHOJOTHS BEICHHS TIEPErOBOPOB B pEaTbHOM MacmiTabe BpEeMEHH, Jaromias
BO3MOYKHOCTh PasroBapuBaTh C JPYTUMH JIOABMH TIO CETH B PEXKUME TMPSIMOTO
JAJIoTa;


http://www.vlibrary.ru/

ICQ (anrn. I seek you — s umnry tebsi, MOKHO 3amucaTh TpeMs YKa3aHHBIMHU
OyKBaMH) — TEXHOJIOTHSl BEICHMSI TEPErOBOPOB OJUH HA OAMH B CHHXPOHHOM
pexume.

2. QuctanumonHoe ooyyenue ¢ ucnosb3oBanueM IMOC na margpopme Moodle

3. TexHonorusg MyJIbTUMEANA B PEKUME JUAIIOra.

4. TexHOJIOTHSI HEKOHTAKTHOTO MH(OPMAIIMOHHOTO B3aUMOICHCTBUS
(BUpTyaJIbHBIC KaOWHETHI, 1a00OpaTOPHN).

5. 'uneprekcToBasi TEXHONOTHUS (3JIEKTPOHHBIE Y4E€OHUKH, CIIPABOYHUKH,
CJIOBapH, SHIIUKIIONEIUN ).

11. OIMCAHUE MATEPHAJIbBHO-TEXHUYECKOM FA3BlI,
HEOBXOJUMOU AJ1s1 OCYHECTBJIEHUSI OBPA3OBATEJ/IBHOI'O
HPOLECCA IO YYEBHOU JUCHUIIJIMHE

1. bubanoreka.

2. CipaBouHO-nipaBoBas cuctema Koncynpsrant [toc.

3. DnexTpoHHas UHGOPMAITMOHHO-00pa3oBaTeIbHas Cpe/la YHUBEPCHUTETA.
4. JlokanpHas ceTh ¢ BBIXOJ0M B MIHTEpHET.

12. BAJLJIbHO-PEUTUHIOBASI CUCTEMA OIIEHKU 3HAHUI

Jas 1-ro cemecTpa

Bug yue0Hoi1 padoThl, 32 KOTOPYIO CTABATCS 0AJJIbI basibl
VYuactue B online 3aHATHUIX, IPOCITYIIMBAHUE BUJICO JICKITUI 0-5
KonTponbHeIil TecT o Moaymio 1 0-9
KOHTpONBHBIHN TECT IO MOAYITIO 2 0-9
KOHTpOIBHBIN TECT IO MOAYIIIO 3 0-9
KOHTpOIBHBIN TECT IO MOAYIIO 4 0-18
KontposnbHas paborta 0-20
HTOroBBIN KOHTPOJIBHBIN TECT 0-30
Bcero 0-100

Jlas 2-ro cemecTpa

Buj yueOHoi paGoThl, 32 KOTOPYIO CTaBATCS 0aJLJIbI banibl
VYyacTue B online 3aHATHSIX, TPOCTYIIMBAHUE BUIEO JEKINN 0-5
KoHTpOoBHEII TeCT IO MOAYIIO 5 0-9
KoHTposbHEI TeCcT o Moyio 6 0-9
KOHTposbHBIN TECT N0 MOAYITIO / 0-18
KoHTposbHbI TecT 1o MOayIo 8 0-9
KoHTtposbHas pabota 0-20
W TOroBbIN KOHTPOJBHBIN TECT 0-30
Bcero: 0-100




st 3-ro cemecTpa

Bua yueO6Hoii padoThl, 32 KOTOPYIO CTABATCH 0AJLJIbI babl
VYuactue B online 3aHATHUSIX, MPOCTYIIMBAHUE BUJICO JICKITUI 0-5
KOHTpoJBHEI TECT M0 MOAYITIO 9 0-12
KoHTpoJbHEI TecT 1o Moayo 10 0-15
KoHTpoapHbI TECT 110 MOayJII0 11 0-18
KontponsHas pabota 0-20
W TOroBBIi1 KOHTPOJIBHBIA TECT 0-30
Bcero 0-100

BonycHbIe 6a/J1b1 B Ka:KI0M ceMecTpe
BOHYCBbI (6amibl, koTopbie MOTYT OBITH T0OaBseHbI 10 100) banabl
- 32 aKTUBHOCTD Ha 3aHATHH 0-10
- 32 yJaCTHE B OJIMMINHAIAX (B 3aBUCHMOCTH OT 3aHATOTO MECTa) 0-50
- 3a yuactue B HUPC (B 3aBuCHMMOCTH OT paboOThI) 0-50
- 32 o(hopMIICHHE 3aBOK Ha MOJIE3HbIE METOJIBI (PAITPEIII0KECHHS) 0-50
bajuibHas1 mIKaJa OLEHKH 32 CeMeCTp
Onenka (3K3aMeH) bajuibl
OTIINIHO 86 — 100
XOpOIIIO 69 — 85
YAOBJIETBOPUTEIBLHO 51 - 68
HEYJOBJIETBOPUTEIBHO MeHee 51

OueHka o KOHTPOJILHOM padoTe

KonnuecTBo
OueHka OaioB
OTJIMYHO 18 - 20
XOPOIIIO 15-17
YAOBJIETBOPUTEIBHO 12 - 14
HEYJIOBJICTBOPUTEILHO MeHee 12




®OH/I

IIpunoxenue

K paboueii mporpamme
TUCHUMITINHE «MaTtemartnka, 9.1»
JUTSA HATIPaBJICHUS TTOATOTOBKH
22.03.02 - Metamryprus

OLEHOYHbBIX CPEACTB

1. Ilepeyenb popMupyeMbIX KOMIIETEH U
Oo6menpodeccnonanbubie (OIIK)

Koo
Haumenoeanue u (unu) onucanue KoOmMnemeHyuu
KomnemeHnyuu
OIIK-1 TOTOBHOCTB MCIIOJIb30BaTh ()yHIaMEHTAIbHBIE OOIIEHHKCHEPHBIC 3HAHUS
Ilpogpeccuonanvnuie (I1K)
Koo Haumenosanue u(unu) onucanue KomnemeHyuu
Komnemenyuu
IK-3 TOTOBHOCTh HCHOJb30BaTh (PU3UKO-MATEeMATUUYECKUI ammapar Jyis
pelieHus  3a7ad, BO3HHKAIONIMX B XOoAe¢ NPOo(ecCHOHATLHOM
JeSITeIbHOCTH
2. MacnopT (poHIAa OIIEHOYHBIX CPEICTB
Ne n/m | KoHTponupyembie MOayIH (TEMBI) Kon HaumenoBanue
JTUCIUTUTUHBL KOHTPOJIUPYEMO | OLIEHOYHOTI'O CpEeCTBa
1 KOMIIETCHIIUU
(usn ee yacTH)
1 cemectp
1 Monynb 1. OcHOBBI TMHEHHON OIIK-1, TIK-3 Kontponsnsii Tect 1
anreOpbl
2 Mopyns 2. OCHOBBI BEKTOPHOM OIlK-1, ITK-3 Kontponbublii TECT 2
ayreOpbl
3 Monynb 3. AHanuTuuyeckas OIIK-1, TIK-3 KonTpoabhsiii Tect 3
reOMeTpus
4 Monyns 4. Benenue B OIIK-1, TTK-3 Kontponbubiii TecT 4
MaTeMaTHYeCKHUI aHaIH3
5 Monynu 1 -4 OIIK-1, TTK-3 | UToroBbIit KOHTPOJIBHBIN
TECT 3a MEPBbIN CEMECTP
KonTposnsHas paboral
2-11 cemecTp
6 Monyns 5. TuddepenunansHoe OIlIK-1, TIK-3 KonTpomnbHslit TECT 5
ucuncieHne GyHKIUu OTHOM
MepEMEHHON
7 Monynb 6. DneMeHThI BhICIIEH OIIK-1, ITK-3 Kontposnbnblii TECT 6
anreOpsl
8 Mopnyns 7. HeonpeneneHHbIN 1 OIIK-1, TIK-3 KonTponsnslii TecT 7
ONPEJICTICHHBIN HHTETpall




9 Mopyns 8. ®ynkumu Heckonbkux | OIIK-1, T1K-3 KonTtponbubIii TECT 8
NEePEMEHHBIX U UX
muddepeHnrpoBanme
10 Monynu 5-8 OIIK-1, TIK-3 | UTOroBbIil KOHTPOJIBLHBIN
TECT 3a BTOPOM ceMecTp
KonrponsHas padora 2
3-ii cemecTp
11 Monyinb 9.00bIKHOBEHHBIE OIIK-1, ITK-3 KonTponpHslii TeCcT 9
muddepeHnraIbHbIC YpaBHEHUS
12 Monyns10. Auddepenunanbusie OIIK-1, TIK-3 Konrponsnsiii Tect 10
YpaBHCHU BBICHIUX ITOPSAAKOB
13 Mognyib 11. Yucnossle u OIIK-1, IIK-3 | KonTposbHsIii Tect 11
(hYHKIIMOHAJILHBIE PSI/IBI
14 Mopynu 9-12 OIIK-1, I1K-3 | UToroBslii KOHTPOJIbHBIN
TECT 34 TPETUH CEMECTD
KoHntposbHas padora 3
3. INokazareau u KPUTECPHUHA OLNCHUBAHUS KOMHeTeHIII/Iﬁ 0 dTanamMm (l)OpMI/IpOBaHI/Iﬂ
Srams: [Tokazarenu Kpurepuu oueHuBanus pe3y/jibTaToB 00y4eHUs
ocnoemmy  [FOCTRCHEA
3aTaHHOTO YPOBHS
KOMIeTeHN | 1 ) 3 4 g
uu KOMITETEHIIUH
3HATH He 3naer | 3Haer BHaeT 3Haer 3Haer
(OIIK-1, TTK-3): HEKOTOpbIE  [TE€OPETUYECKUE TEOPETUYECKHUE | TEOPETUUECK
METOABI U MPHUEMBbI TIOHATHUSA (OCHOBBI OCHOBBI HUC OCHOBBI
00paboTKU BBICILIEH AHAJTUTUYECKOHN AHAIUTUYECKO | AHAIIUTUYECK
KOJIMYE€CTBEHHOM MAaTEMATUKH, [F€OMETPHUH, i reoMeTpuu, on
MHPOPMALTTH HO HE IMUHeHON JIMHEHON FEOMETPHH,
OCHOBHBIC IOHSTHS U 3HAKOM C anreOpsl, anreOpsl, JIMHEWHOH
METOIBI OCHOBHbIMH  [mu(depeHansl | nuddepeHnma | anreOpsl,
Mepoari AHATUTHYECKOH npUeMaMd  [oro | JBHOTO U o depeHn
reOMETpHH, 00paboOTKH  MHTErpajbHOro HHTETPallbHOTO | HAJBHOTO U
oran IMUHEHON anreOphl, KOJIMYECTBEH [UCUYMCIICHUH , HO HWCYHUCIICHUH , HHTETPAIBHO
ImuddepernranbHOrO HOM HE MOXET B MOJXKET, HO HE B | I'O
1 UHTErPAIILHOTO uH(MOpPMALMHK [[TOJTHOH Mepe IIOJIHOM Mepe , | UCUMCIIEHUI
MCUUCIICHUM MCIIOJIb30BAaTh HX HCIIOJIb30BaTh , MOXCT B
I pEIICHU S ux s MOJIHOM
Bamgaq penreHus Mepe
3amaq UCIIONB30BAT
b UX JUIS
penieHns
3a1aq
Ymernb He ymeer | Ommbaercs B | IIpaBmisHO IIpaBunbHO 'YMmeer
(OIIK-1, TTK-3): BEIOOpE onpezenser BEIOMpaeT [IPaBUJIBHO
HCIIOJIB30BATh METOA0B CYIIHOCTH METOAbI MPpON3BOJIUTH
. MaTeMaTHYECKYIO MaTeMaTuydec | 3ajadd, HO pacueToB, HO  [MaTeMaTH4yec
Bropoii aTan
CMBOJIMKY JUTS KHX JIOIyCKaeT omubaeTcI B KM€ pPAcUeThl
BBIPAXKEHUS pacyeToB OLIMOKY B BEIOOpE 1 IPUMEHSATH
KOJIMYECTBEHHBIX U pacyerax WHCTPYMEHTOB |METOJIBI
KAueCTBEHHBIX HCCIIEIOBAHMSl |[MaTeMaTHyec




OTHOIIICHUI

[KOTO aHaJIhu3a

00BEKTOB; TSI pETICHUS
MPUMEHAITH METOBI MHKEHEPHBIX
MaTeMaTHUYEeCKOTO Bagay
aHaIn3a IS
[peICHHS
MH)KCHEPHBIX 33]1a4
Baagernb He HacTtrnyHo IBnageer Bangeet IBnageer
(OINK-1, I1K-3): BIALEET  [BIIANIEET crrocobaMu crrocobamMu IMeTomaMu
criocobamMu crrocobamMu HATJIATHOTO HATJISTHOTO crrocobaMu
HATJISTHOTO HATJISAHOTO rpaduIecKoro rpadUuecKkoro  |[HarJsIHOTO
rpaduIecKoro Tpa)UIecKoro [pEeACTaBICHUS  [MPEICTABICHUSA [rpadUIecKoro
MpPeICTAaBICHUS MPEICTABICHN [pe3yIbTaTOB [pE3yIBTaTOB MpeaCTaBICHA
[PE3yIbTATOB ST pe3yIbTaTOB [MCCIICIOBAHUS MCCIICIOBAHUS | PE3YJIETATOB
MCCIIeTOBaHUS MCCIIeIOBAHUS |[HABBIKAMHU HaBBIKAMHU MCCIIeTOBaHUS
HABBIKAMHA HABBIKAMH HpI/IMeHeHI/IH HpI/IMeHeHI/IH HABBIKAMH
[IPUMEHEHHUS [IPUMEHEHHUS  (COBPEMEHHOTO COBPEMEHHOIO  [MPUMEHEHHS
COBPEMEHHOTO COBPEMCHHOTO |[MaTeMaTHYEeCKOTO [MaTEMaTHYECKO [COBPEMEHHOT
. MaTeMaTHIYeCKOro MaTeMaTHYECK |[MHCTPYMEHTAapHUs [ro o
Tperuii aTan
MHCTPYMEHTAPHS IS oro IS peTeHns WHCTPYMEHTAPH |[MaTeMaTHIeC
[peTIeHAS WHCTPYMEHTAp [MaTEeMAaTHYCCKUX, [I UL PEIICHUS [KOTO
MaTeMaTHYeCKUX, WSt ISt (bu3mIecKux u MaTeMaTHYECKH |[MHCTPYMEHTa
(hm3nvecKkux u [peTICHAS XUMHYCCKUX X, QU3MYECKUX  [pUs IS
XUMUYCCKHUX 3a1a4. MaTCMaTUYCCK (B3aaad., HO 1 XUMHUYCCKUX peI_HCHI/IH
HX, Imormyckaet 3a;ad, HO MaTeMaTHYEeC
(bu3MyecKuX U (OLINOKH B Imorryckaet KHX,
XUMUYECKUX  [PEILIECHUU oImuOKH B (busryeckux U
Bajad. MPaKTUYCCKUX mporiecce XUMHYECKHX
Bagau (bopMynHpPOBKH Bamad.
BBIBOJIOB U

IMPOTHO30B




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

Buj yue0Hoii padoThl, 32 KOTOPYIO CTABATCH 0AJLJIbI Bajubl
VYyactue B online 3aHATHAX, MPOCITYIIMBAHUE BUJICO JICKITUT 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
KonrponbHas 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
VYyactue B online 3aHATHSIX, TPOCITYIIMBAHNE BUICO JCKITHHA 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

BajnbHas mikaJjia oueHKH 3a ceMecTp
Ounenka (3K3amMeH) Banabl
OTIIUIHO 86 — 100
XOpOIIO 69 — 85
YJIOBJICTBOPUTEIIHLHO 51 — 68
HEYJIOBJIETBOPUTEIIBHO MmeHee 51




5. TunoBbie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0ANMBIE /IJIl OLlEHKH
3HAHMIi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
(hopMupoBaHus KOMIETEHIIUIA NPY U3YYEHUH YUeOHOM TMCIUIIMHBI B IIPoLecce OCBOEHUS
o0pa3oBaTe/ibHOI POrpaMMBbl

5.1.TunoBoii BApHAHT 3aJaHUsI HA KOHTPOJIbHYIO padoTy

1. Pemmuth cucteMy TMHEHHBIX ypaBHeHUH 1o popmynam Kpamepa

X+ y+2z=1,

y— z=-1,

X+3y+2z=1.
2. Pemmutb cpencTBaMu BEKTOPHOM ayireOpsl
HaiiTi momaas TpeyrojbHHUKA ¢ BEPIIMHAMU B TOYKAX A(7;3;4), B(].,O,G), C(4;5;—2)
3. Pemmth MeTOIaMU aHAJIMTUYECKON F€OMETPUU
Yepes ocs O mposemena miockocth, cocraBmsomas yron B 00°c mmockocTsio

2X + y— \/gz = 0 . Haiiti ypaBHeHue 5T0if MIOCKOCTH.

4. HaiiTu KOOpIMHAThI TOYEK IepecedeHus KpUBbIX Y = (X + 2)2 u 18— y = (X — 4)2 .

. YKa3aTh BUJ KPHUBBIX. C,Z[eJ'IaTB PUCYHOK.
5. Haiitm peaciibl (I)YHKHHIZ, HCIIOJIb3YA SKBUBAJICHTHBIC OECKOHEYHO Majble BEIMYUHBI U

TOKIECTBEHHBIE MMPEOOPA3OBAHMS.
_ sin(3x4)ln(l—4x2) _ : -
lim uw lim (\/5+x —x +x)
x—0 1'COS(2X3) X—>+00

6. Haiitu nepByto npou3BoAHYIO QYHKIIUU

y =+1-x* + x*arcsin(x*) — 21

(x-1)°
7. UccnenoBatrs pynknuoo Y = —— . WIHOCTpOMTS ee rpapux
X“+1

2
(cos 2x)\/x —1+4x dx, PE3YTBTAT MPOBEPHTS

8. HaiiTu HeompeneneHHbI UHTErpal J‘

x2 -1
muddepeHIpOBaHUEM.
9. Haiitu mnomaap miockoii GUrypsl, OrpaHUu4eHHON JTMHUSIMUA y= (X — 2)2 ,
y=2- (x — 2)2 .Cnenath pUCyHOK.
y

10.Haiiti B Touke A(E-Ej mbdepenuman pynkuun € X = SIN X, 3agaHHOl HesBHO.
2'2



11. Pemuts quddepennnansHoe ypaBHEHHE IIEPBOTO MOPSAKA ‘\/ y2 +1dx = xydy.
12. Haiitu o0mee pemenue  audQepeHInaTbHOI0  YpaBHEHHUS  BTOPOro  MOpsAKa
y"—-3y'+ 2y =C0osX.
13. Haiitn 00nacTh CXOAMMOCTH CTEIEHHOTO psiia U MCCIENOBaTh CXOAMMOCTh Ha KOHIIAX

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

14. TloctpouTh 001aCTh UHTETPUPOBAHUS M U3MEHHUTD MOPSIIOK UHTETPUPOBAHUS

—X

idx] f(xy)dy:
0 1x+l

15. Haiitu o0beM UMIMHIPUYECKOrO TeJa, pPACIONIOKEHHOro B | OKTaHTe, KOTOpoe

OTPaHUYEHO CHHM3Y IUIOCKOCThIO Z =0, cBepxy — miockocteio X+ Z =6, cOoky —

HoBEepXHOCTAMH Y = \/; ny= 2\/; .

16. BeruuciuTh KpUBOJIMHEHHBIN HHTeraHI(XZ + y)d| ,rae L - otpesox AB, rae A(O,l) u
L
B(-2;3).
17. Pemuts metogom Dyphe BOJHOBOE YpaBHEHHME Ha 33JaHHOM OTPE3KE C TPAaHUYHBIMU

YCJI0BUSAMU V (O, t) :V (I y t) = 0 " 3aIaHHBIMU HAYaJIbHBIMU YCJIIOBUAMMU.

%, 0<m<4,
V, =9V _; V(x0)= V, (x,)) =0,
3(6x) A< x<8
40

18. Bbruucnute TpolHOW MHTerpam mo obmactu T, 3agaHHONW HepaBeHcTBaMu. Crenartb
YEepPTEXK.

_m%dxdydz: T:xX*+y*<z°,y>10<z<2
J

19. Haiinute TrpaiueHT CKaJIApHOTO TMOJII M TPOBEphTE, SBISETCS JHM CKAIAPHOE I0Je
U (X, Y, Z) = 3xy22 + ?,'XZ2 + 2xy —47 —5, rapmonnuecknm.

20. TIpoBepbTe SBISETCS JH BEKTOPHOE mosie d : a) MOTeHIHAIbHBIM, 0) cojeHOuAaIbHbIM. Eciu
T0JIE€ TMIOTEHIINATILHO, HAUIUTE €ro MOTEHITHa.

a=e'yzi +e'7j +(ye* - 2)k



5.2. TunoBoi TecT MPOMEKYTOYHOM aTTeCTAIUU

0 -1 2
1. AnreGpanueckoe nononnenue Aoz snementa A3 MaTpHIIBI A=|3 -2 -1 paBHO
2 -3 0
A) 2; B) 1, C) -3; D) -2.
SX+4y—-z2=2,
2. Kakoe u3 yTBep»KAEHHUI BEPHO ISl CUCTEMBI X—y+2z=-],
3X+2y+z=3.
A) cucteMa nMeeT eIMHCTBEHHOE PEIICHHE,
B) cucrema HecoBmecTHa,
C) cucrema uMeeT OECKOHEYHOE MHOYKECTBO PEIICHHIA?
2 - 0 -2
HaﬁTHManHuyCIB—ZA,ean B= 1 0 ) = 1 1l

2 -3

C: . C:
A H3 —2”’ B) ‘—1 2 1 -2 3 2

2 3 2 3 2 3
;. 0 C= . D) C= :

O

3. BeluucuTe JUIMHY BEKTOpa 8 = b+3C,ecm b =1+ 2], C=1+]-k.
A)6; B)25. C)3: D)5V2.
Hanumure ypaBHeHue npsiMoi, mpoxopsiiei yepe3 Touky M(2,0,4) u nepneHAUKYISIpHON
mwiockoctd IX—Y+2Z2+5=0,

X—2 'y z2-4
—_— == 3(x—2)-y+5(z-4)=0;
A3 T T B) 3(x-2)—y+5(z—-4) =0;

4. YpaBHeHue X2 - 5y2 -3x+2y-2=0 OIpEAENsIeT Ha INIOCKOCTH

A) mapabomny; B) rumnepbomny; C) snnwric; D) npsamyro.
5. Borunciure “mi
' x>6  x* —36
1 1
A) 18" B) 0, C) o, D) TE
6. pomssoxuas f'(X) dyuxmun f(X) = x*tgx paBHa:
3X2 3 2 2 X3 2
A) cosix " B) X Ctgx + 3x“tgx;C) 3X“tgX + p—" D) 3x°tgX .

7. IlpousBoaHas y;’x ¢ynkimu, 3agaHHOM mapamerpuueckn X =arctgt, y = |n(t2 +1) :

paBHa:



o
t2+1’

2
0; ; 2t% + 2.
A) B) C) 211 D) 2t° +
8. Jlst dynkmun T (X) =+ X2 +1 waiitn TOYKY DKCTPEMyMa:

T
A) X, =-1; B) Xp = Z; C) X, =0; D )Touku skcTpemMyma Her.

o Hai J-x3dx
. AanuTu \W
1 2 1 2
A) —2 2—x2+§(2—x2)2+c; B) 2«/2—x2+§(2—x2)2+c;

) —2\2— %2 —%(2— xz)2 +C.

10. Ecim 1 HenmpepblBHOM Ha OTpPE3Ke [2;7] dyskmun T (X) wmsBectno, uro
3 7 7
J. f (x)dx =-1, J. f (x)dx=5, 10 I f (X)dX pasen
2 3 2

A) 4, B) 6, C) -4, D) —9.

P2
_ 2 o
11. HUcnombzys Qopmyny S == |r°d¢ s nuomanu KpUBOJIMHEHHOTO CEKTOpA,
¢1
33JIaHHOTO B TMOJSPHBIX KOOpAWMHATaX, IMOJYYHUM, YTO IUIOMIaAb O00JIaCTH, OrpaHUYCHHOU

kapmuounsoi F =1+SIiNQ u nyuamu ¢@;=0u @, =7, paBna

A 3n+2_ 5 3n c 3n 5 3n 5

) 7 ° ) 5 ) 7’ ) 7 <
01+ c0S? X

12.UccnenoBarh CXOAMMOCTh HECOOCTBEHHOTO MHTETpaja I T , CPAaBHHBAsI €ro C
3

+j>0 1 d
=7 0aX.
HHTETpaIoM : g/;

3 .
13.YactHas npou3BoaHAs Z'y dyrxn Z = In (X + ZXY) B touke Mg (L;0) pasna

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

14. Kortopas u3 ¢ymkmmii: a) Y =C0S3X; 6) Y=SIN3X seusercs pemeHnem
mupdepentmansaoro ypasaenus Y +9y =0,

1) Tonbko a; 2) TonbKoO 0; 3)ua, ub; 4) uu a, Hu 0.
15. dynxumsa f (X) ynosnersopsier nuddepenmmansHoMy ypaBHEHHIO (1+ X2) f'(X)=1 u, ecmn
f(0) =1, 1o yemy pasno f(1)?



1 Ty 2 z. 3 iy 4) 167
)2 ) )41 )4 ) )

16. Yxaxwure, 11 kakux auddepeHnnanbHbIX YpaBHEHUH:

2X 1

14 4 2 14 . ’ 14 !
a) y'cos2x=tgx; 6) (YY) +2yy"=0; ml+y=yy; e’y =xy
11e1eco06pasHee BCero IpUMEHHTh 3aMeHy nepementbix Y = P(Y) ?
17. Tlpu kakom 3HaueHuH b QyHKIHS y(x) = 2x*+b  apnsercs pElIeHUEM  YpaBHEHMA

y"+3xy'—2y =8x>?

1) b=2; 2) b=0; 3) b=3; 4) b=2x.
© 1
18. C momompto mpusHaka Jlanambepa ucciie[oBaTh CXOIUMOCTh psifa Z —_—.
n=1N (n + 1)

1) cornacHo npusHaky Jlamambepa psiJi CXOIUTCS,

2) cornacHo npusHaky JlamamOepa psii pacXoauTCs;

3) HMYEro CKa3aTh HEIb3s;

4) crneayeT UCTOIb30BaTh APYTrod MPU3HAK CXOAMMOCTH.

o o0 n
19. Haiitu 001acTh CXOAMMOCTH U PaIUyC CXOJMMOCTH CTEIIEHHOTO psijia 3 (x+3)"
3
n=1 N
1) psin cxoauTcs aOCONIOTHO M PAaBHOMEPHO B HMHTepBaiie [-4,-2], pamuyc CXOAMMOCTH pPaBeH

R=1;
2) psan cxonutcs aOCONIOTHO M paBHOMEPHO B uHTEpBaie (-4,-2), paaumyc CXOAMMOCTH PaBEH
R=1;

3) psii cxOaUTCst aGCOIIOTHO U PaBHOMEPHO B uHTepBaie (-1,1), paxuyc cxomumocty paBen R =1.
4) psax cxoauTest abCOTIOTHO M paBHOMEPHO B uHTepBaie [1,1], panuyc cxomumoctu paBen R =1

20. BriGepuTe MOBTOPHBII HHTErpall, K KOTOPOMY CBEJETCS JBOMHOM MHTETpaj .U f (X’ y)dXdy
D

IIpU NMepexoAc K NOJAPHBIM KOOpAWHATAM. O06nacThb D 3alTpUXOBaHa HAa PUCYHKC.

%

1 % 1
1) Id@jf(rcosm,rsin(p)rdr; 2) jd(pjf(rcoscp,rsincp)dr;
0 0 0 0
% 2sing % 2sing
3) Jd(p 'f f (rcose,rsing)dr 4) jdcp j f (rcoso,rsino)rdr .
0 0 0 0

21. HaiiauTe Maccy Iyru MaTepHaibHOM KpUBOi Y = 2dx -1 mexay roukamu A(0; —1) u

B(4;3) , ecim nnorHocts Bemectna o= (Zx/;— y)/ \ /1+§ .

2x/§+4
1) 4; 2) 1; 3) 2\/5; H" g3



6.MeToauyecKkue MaTepuaJibl, ONpeae/soiue Npoueaypbl OlleHNBAHUSA 3HAHU, YMEeHUH,
HABBIKOB M (MJIM) ONBITA AeSATeJIbHOCTH, XaPAKTEPU3YIOUINX 3Tanbl GopMupoOBaHUS
KOMIIeTeHLM i

6.1.1ATOroBbIi1 KOHTPOJIBHBIN TECT OCTYIIEH CTYAECHTY TOJIBKO BO BPEMS TECTUPOBAHMSI,
COTJIACHO pacCHuUCaHUs 3aHATUHN WM B YCTAHOBJIEHHOE JIEKAHATOM BpEMSI.

6.2.CtyaeHT nHGOPMHUPYETCS O pe3yabTaTax TEeKYIIEH YCIeBaeMOCTH.

6.3.CtyneHT noxy4aet nH(GOPMALIMIO O TEKYLIEH YCIIeBaeMOCTH, HAUUCICHIUN OOHYCHBIX
0aJJIoB U JOIYyCKE K IPOLEAYpPEe UTOTOBOTO TECTUPOBaHUs OT npenoaasatesns win B dUOC.

6.4.IIpousBoanTcs HACHTU(DUKALUS JIMIHOCTU CTY/ACHTA.

6.5.CtynenTam, JOMYIIEHHBIM K IPOMEXYTOYHONU aTTECTALIUN, OTKPBIBAETCSI UTOTOBBIN
KOHTPOJIBHBIN TECT.

6.6.Tect 3akpbIBaeTCs CTYIEHTOM JUYHO 110 3aBEPLIEHUH TECTUPOBAHUS WU
ABTOMATUYECKHU 1O UCTEYEHUU BPEMEHH TECTUPOBAHUSI.



