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1. IlepedyeHb MUIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS 110 AUCHHUIINHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH Pe3y/1bTaTaMH 0CBOeHHUsI 00pa3oBaTebHO MPOrpaMMBbl.

HI/ICI_[I/IHJII/IHa «OCHOBBI MaTEMaTUYCCKOI0 aHalu3a» HMEIOT CBOCH OCJIBIO CHaGI[I/ITb CTYACHTOB-
(bI/ISI/IKOB arraparom, HeO6XO,Z[I/IMBIM JJIA IIOJTHOTO H FJ'IY6OKOFO IIOHUMaHHUA MAaT€MaTHYCCKHUX U
(1)I/I3I/ILIGCKI/IX JUCHUIIINH K1 C(i)OpMI/IpOBaTB HaBbBIKM CaMOCTOATCIBHOI'O PCIICHHUA TCOPCTUUCCKHUX U

MpaKTUYeCKHX 3afad. JlucuuruimHa HameneHa Ha (GopMupoBaHue oOuienpodeccuoHanbHON
kommnereniuun OITK-1.
Pe3ynbTaThl 0OCBOCHHS 00pa3o- Pe3ynbTaTel 00y4eHHsI 110 JUCLH-
BaTEJIbHOM IIPOrPaMMBI WNHpukaTopsl IUTHHE

(KOMIIETEHITNN )

OIIK-1 -Cniocoben npume-
HATH (QyHIaMEHTAlIbHbIEC 3HA-
HUsl, IOJTY4YEHHbIE B 00J1acTu
(bu3NKO-MaTEMAaTUUECKUX U
(WJIM) €CTECTBEHHBIX HAYK, U
MCIIOJIb30BaTh UX B Mpodeccu-
OHAJILHOH IEATEILHOCTH, B
TOM 4uCIe B cepe neaaroru-
YECKOM JEeATENbHOCTH.

OIIK-1.1-TIIpumensier Teopernye-
CKHE U METOIOJIOTHIECKHE OC-
HOBBI (PH3HKO-MaTEeMaTHUECKUX
ITCIUITINH, MaTeMaTHYECKH arl-
mapaT JUIsl peleHus mpogeccro-
HaJIbHBIX 3a/1a4.

OIIK-1.2-Vcrionb3yeT TepMUHO-
ITOTHIO ¥ TIOHSITUMHBIN arrapaT 0a-
BOBBIX (PU3HKO-MaTEeMaTHUYECKHUX
ITMCLUTLIIMH B CBOEH TIpodeccuo-
HAIBHOU J1€ATeIbHOCTH.

OIIK -1.3. O6nagaer 3HaHUAMU,
HEOOXOIUMBIMH IS TTPETIO/1aBa-
HUs QU3HKO-MAaTEMATHYCCKUX
ITUCITUTUIMH B CPETHUX CIICIIUAITH-
HBIX Y4COHBIX 3aBE/ICHUSX.

3HATDH OIIpCACIICHUA U ITOHATHA,
OTHOCAIIHNECA K OCHOBHBIM TC-
MaM MaT€MaTU4YCCKOI'o aHaim3a.

'YMeTh peniath TUIIOBBIE 3a/1a4H,
MPUMCHSITH MTOHATHS U (DaKTHI
MaTeMaTHYeCKOTO aHali3a JJIs
pEIICHUS] TCOPETUYECKUX U TIPaK-
THYECKUX 3a/a4, CAMOCTOSI-
TEeTBbHO padoOTaTh HAJ HECTAH-
MapTHBIMM MaTEeMAaTHYECKUMU 3a-
TavyaMH.

3HaTH (OPMYJIMPOBKY U JI0Ka3a-
TEeJIbCTBA OCHOBHBIX TEOPEM, OC-
HOBHBIE METO/IbI U MTOJIXO/Ibl aHAa-
nM3a JUIst TpernoiaBaHust (pU3nKo-
MaTeMaTUYeCKUX JAUCLUIUINH B
CPEIHMX CIIEHUAIBHBIX YUeOHBIX

3aBCACHUAX.

2. MecTo TUCHMIVIMHBI B CTPYKTYpe 00pa3oBaTe/bHOii MPOrpaMMbl.

MaremaTnueckuii aHanu3 sBIgeTCS (YHAAMEHTAIBHOW JUCHMIUIMHOW B Jr000H mporpamme
MaTEeMaTHYeCKOr0 U €CTECTBEHHOHAYYHOIO MPOQWIS M CIY)KUT MOCTUKOM MEXAY UIKOJBHBIM U
npodeccOHATbLHBIM 00pa30BaHUEM.

Kypc maTemarnueckoro anaiaunsa siBiseTcs HEOOXOAMMOMN TUCIUIUIMHOMN JUIsl OCBOECHHUS B CIEAYIOLIUX
paszzaenax GU3UKU U MaTEeMaTUKU:

TOKII

Huddepennnanbable ypaBHEHUS

DyYHKIIMOHATIBHBIN aHATIN3

MexaHuka

TepMmoguHamuka

OneKTpoauHaMHKa

OnTuka

KBaHTOBasi MExaHMKa U T.1.



3. TpynoéMkocTh IMCUUIJIMHBI B 3246THBIX eIMHUIIAX C YKA3aHHEM KOJIU4YeCcTBa
aKajeMH4YecKHX YacoB, BbIAeJeHHbIX HA KOHTAKTHYI0 padoTy 00y4aroiierocsi ¢

npenoaaBaresieM (10 BUAaM y4eOHBIX 3aHATHI) 1 HA CAMOCTOSITEILHYIO PadoTy.

Bujnl yueOHbIX 3aHsATHI (B Yacax)

[IpOMe)KyT O4YHasd aTTeCTanus

(B yacax)
KonTakTHas paboTta 0Oygaronmxcs o < = KonTakTHas pabora
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2 288 64 64 16 120 18 4

Hroro 576 128 128 32 240 36 8 4

Bceero 576 yacoB / 16 3a4éTHBIX €IUHHII, U3 HUX:

- KoHTaKkTHast padota 300 yacoB

Komnerenmuu OITK-1

[IpenogaBanue AMCHMILIUHBI MMPEAYCMATPUBACT CIEAYIONIHEe (OPMBI OpraHHW3aIUU y4eOHOTO
mpolecca: JIKIMH, MPAaKTUYECKUE 3aHATHUS, CAaMOCTOsITeNbHAas paboTa CTyAeHTa U €€ KOHTPOJb

npenoaaBaTejsiMu C IIOMOIIBIO BaI[aHI/If/'I, KOHCYJIbTAllH, 9K3aMCH.
HporpaMMoﬁ AUCHUIIIMHBI TPEAYCMOTPCHBI CIICAYIOIUC BUAbI KOHTPOJIA:

- TGKYHII/Iﬁ KOHTPOJIb YCIICBACMOCTH: ITIOTOKOBBLIC KOHTPOJIBHBIC pa6OTBI, 3aaHus 110 pCHICHUTIO

3ajad;
- MPOMEXKYTOYHAs aTTECTAIUs: SK3aMEH.
OO61as TpyA0eMKOCTh paboyeil mporpaMmbl JUCHUTIINHBI cocTaBiseT 10 3a4eTHBIX €IMHUIL.
® 3aHATHA JICKIMOHHOTO THIAa — 128 Jacos;

O0BbEM KOHTAaKTHOH paboThl 00y4aromierocs ¢ npenojaBaTesieM (3aHATUs JEKIUOHHOIO THIIA,

® TpakTUYecKue 3aHATHs — 128 yacos;
e caMmocTOsTeNbHAs paboTa O0O0yJaroUmIerocss B TEYEHHE CEMEcTpa, He BKIIOYasl HEpHOA

ceccun — 240 gacos;

® [POMECKYTOUHAA aTTECCTAallUA (HOI[FOTOBKa K C1a4€ 5K3aMC€HA, KOHCYJIbTAallUu U 3K3aMeH)

— 48 gyacos.

MMPAKTUYCCKUC 3aHATUS, KOHCYJIbTAl[UH, 3K3aMeH) cocraniseT 300 yacos.




4. CopepxkaHue JMCHUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3iesam) ¢ yKa3aHHeM
OTBEJAEHHOI0 HAa HUX KOJHYeCTBA aKaJeMHUYeCKHUX YacOB U BH/IO0B YYeOHBIX 3aHATHI.

OO01mmas TpyI0eMKOCTh TUCHUTUTHHBI COCTaBISIET 16 3aU4€THBIX €AMHUIL, 576 aKaJeMHUYeCKIX JacoB.

IlepBblii cemecTp

Bunsbi yueoHoii padoThl, BKJII0Yasi CAMOCTOSITeJIb-

=
HYI0 pa0oTy CTYAeHTOB M TPYAOEMKOCTH (B Yacax) % =
=
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1 2 3 4 5 6 7 8 9 10 11
1. | Beenenue 1 6 2 2 2
2 | BeniecTBeHHBIE UHCIa 1-2 3 3
3 | lpenen 2 1 | 2 | 4 1 4
MIOCJIC/IOBATEIILHOCTH
4 | [MognocnenoBaTenbHO
CTH M YaCTUYHBIC
npezaensl. Teopembl 2-3 10 3 2 >
CYILIECTBOBAHHS
5. | Tlpemen GbyHKITHH 3-4 12 3 4 1 4
6 | DmemeHTapHBIC
by u 45 1 | 4 | 2 5
3aMevaTesbHbIe
peelbl
7 | AcUMIITOTHYECKHE 5 9 5 5 5
CpaBHEHUs
8 | HenpepriBHBIC 5.6 11 5 5 1 6
GhyHKIIIH
9 | duddepenuupyembie 6 12 5 3 1 6
(GyHKIIH
10 | [pupamenus
¢ hepeHInPyEeMBIX 6-7 12 2 3 1 6
GhyHKIHIA
11 | ®opmymna Teiinopa 7-8 15 4 4 1 6
12 | UccnenoBanue
GbyHKIMI MeTo1aMH 8-9 14 4 4 1 5
¢ depeHInaIbHOTO
WCUUCIICHUS
13 | IlepBooOpa3Has 9-10 17 4 6 1 6
14 | Iuddepenuunanbuolie 10 11 5 5 1 6
ypaBHEeHUs!
15 I/IHTerilH Pumana n 10-11 12 3 2 1 6
€ro cBoicTBa
16 | UuTerpan u 11 11 5 5 1 6
nepBooOpa3zHasi.




®opmyna HetotoHa-
JleibHuIa
17 | HecobcTBeHHBII 12 13 4 4 5
HWHTErpal
18 | DiinepoBbI HHTETPAEI 13 12 2 2 1 7
19 | Ipunoxenus
vrrerpaia 13 13 2 4 1 6
BBIYHCIICHHIO JUTHH,
iomaaei 1 00beMoB
20 | YucnoBble psabl.
AbcomoTHas U 14 15 4 4 1 6
YCIIOBHAsI CXOIMMOCTD
psLIOB
21 | PaBHOMepHas
CXOIUMOCTb
(bYHKIIMOHAIBHBIX 15 15 4 4 1 6
[TOCIIEI0BATENBHOCTEH
U pSIJIOB
22 | CremneHHbIE PSIIBI 16 13 4 2 1 6
23 | ITotokoBble 711,16 6 6
KOHTpOJIbHBIE (3)
25 | IIpomexxyTouHas 24 18 4 2
arrectanus (JK3aMeH)
Bcero 288 64 64 16 120 18 4 2
Bropoii cemecTp
Buapl yueOHo# padoThl, BKIKOYAs CAMOCTOSI-
TeJbHYI0 Pa00Ty CTY€HTOB U TPYA0EMKOCTH (B z =
yacax) 5 =
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1 2 3 4 5 6 7 8 9 10 11
1. | CrpykTypa eBKiINI0Ba
IPOCTPAHCTBA. 1-2 15 6 2 1 6
HenpepriBHOCTH
2 | IuddepennupoBanue
(byHKUIMI MHOTHX 2 11 2 2 1 6
MIEPEMEHHBIX
3 | Crapmme MPOU3BOIHbIC 3 12 2 3 1 6
u dopmyna Teraopa
4 | JlokanbHBINA 3KCTPEMYM 3 11 2 2 1 6
5. | Teopema 06 oOpatHOit
byukimu. Teopema o 4 14 3 4 1 6
HEsIBHOM QyHKIIMU




6. | 3ameHa mepeMeHHBIX 4-5 15 2 6 1 6

7. | Mepa u unterpain Jlebera 5-7 12 8 4

8. | Teopembl ®@yOuHU 1 7 13 5 4 1 6
Tonennu

9. | ®opmyna 3aMeHBI
HepeMEHHBIX -8 13 2 4 1 6

10. | Unrerpansl, 3aBUCALIAEC 8-9 15 4 4 1 6
OT Iapamerpa

11. | IlousTHE MHOTOOOpA3HS 9 11 2 5 1 6
(KpHBO# M TIOBEPXHOCTH)

12. | KacarenbHoe
MIPOCTPAHCTBO K 9-10 11 2 2 1 6
MHOT000pa3Hio

13. | YcnoBHBIH 3KCTpEMyM 10 11 2 2 1 6

14. | Unrerpan neporo poaa 10-11 14 4 4 1 5
110 MHOT'000Pa3uio

15. | Opuenranus 11-12 11 2 2 1 6

16. | ®opmynsl ['puna,
I'aycca-OcTporpaackoro 12 13 3 4 1 5
u Crokca

17. | DneMeHTbI BEKTOPHOTO 13 14 4 4 1 5
aHanmm3a

18. | [Ipumeps! 1 NPUITOKESHHS 14 9 2 4 3
BEKTOPHOT'O aHAJIH3a

19. | AuddepennmanbHbie 14-15 9 3 2 4
(bopmbl

20. | MaTerpupoBaHue u
nmud dhepeHnrpoBaHne 15 9 2 3 4
bopm

21. | 3aMeHa MepeMEeHHBIX B
BEETOPHBIX 1516 | 11 3 | 4 4
g hepeHInanbHBIX
BBIPAKEHHSIX

22. | l'apmoHHMueckue 16 4 2 )
byHKIIH

23. | IloToxoBbIe 7,11, 16 6 6
KOHTpOJIbHEIE (3)

25. | IlpomexxyTouHas 24 18 4 2
arrecranus (OK3aMeH)

Bcero 288 64 64 16 120 18 4 2

IIporpamma u ocHOBHOe coaep:kaHue Jexkumii (128 yacos)
Cemectp 1. OqnomepHblii BenecTBeHHbIH aHaau3 (64 4.)

Beenenue (2 4.)

[Ipennocsuiky BO3SHUKHOBEHHSI MAaTEMATUYECKOT0 aHAIN3a. Bexu pa3BuTUs MaTeMaTH4YECKOIO aHATIN3A.
ObmemaTemaTueckue NOHATUS (dncia, QyHKIUU U OTOOpaXkeHus, rpaUKu U UX MpeoOpa3oBaHUs).
Hausnas HenpepbiBHOCTH. [IponsBoanble u npaBuna guddepeniupoanus (quddepeHnrpoBanue u
anredpanvecKkue onepannuy, IpOu3BOAHAsI KOMITIO3ULIMU U 00paTHOM (PyHKLINN).

[TpousBonHble »neMeHTapHbIX (GyHKUMNA. Jlormueckas cumBoimka. BreickaszpiBanus. KBaHTOpBHI.
Marematnueckast unaykuua. bunom Hetotona. HepaBenctBo bepnyiun.

1. IIpeaen u HenpepbIBHOCTH (PYHKIMHA 0AHOM nepeMeHHOi (19 4.)

7




BemecrBenHble yuciaa. Axcrnoma NOJHOTHL. [IpHHIMN BIIOXKEHHBIX OTPE3KOB. TOUYHBIE T'PaHHUIIBL.
Haubonpmmii snement. CylecTBOBaHUE TOUHBIX T'paHull. Pacmmpennas yncnoBas npsmas. Kpurepuit
TOYHOM BEpXHEU rpaHUlIbl.

IIpenen mociaegoBatenbHocTH. Cxopsmuecs  nocieaoBarenbHocTd.  [locnenoBaTenbHOCTH,
cTpemsiuecs k 6eckoneuHoctu. [Ipenen u HepaBeHcTBO. Teopema 0 3a)kaToil MOCIEIOBATEILHOCTH.
IIpenen u orpanmuenHoctsb. Ilpenen m apudmernueckue omepanuu. [loamocnenoBaTeIbHOCTH U
yacTuuHble npenenbl. Teopema bonbsuano - Beitepmrpacca. Teopema Beiiepiirpacca 0 MOHOTOHHOM
nocsenoBarenbHocTH. DyHaamenTanbHble nocnenosareasHocty. Kpurepuit Komm.

IIpenen pynkunu. [penensueie Touku. Onpenenenue npeaena GyHkiuu. OKPeCTHOCTH U IPOKOJIOTHIE
okpecTtHOCTH. OnpeesieHne NpeaesIbHON TOUKHU U IIPEJIeNa Ha SI3bIKE OKPECTHOCTEN. DKBUBAJIEHTHOCTh
onpexaeneHu npenena no leiine m nmo Komm. [Ipenenvubiii mepexon B HepaBeHcTBe. llpenen u
anredpanueckue onepauuu. [Ipegen kommnozurmu. Kpurepuii Komn.

AcumnrToTudeckue cpaBHenusi. CpaBHeHus o-manoe u O-6omnbimoe. [IpeoOpa3zoBanre BEIpaKEHUM C
o-maneiMu U O-00sbimumu. ['aBHast yacts GyHkuuu. Pabora ¢ Heonpenenennoctssmu Buaa 0/0 u o/,
[IpaBuno bepuymnm - Jlonurass.

JileMeHTapHble  (YHKIMM M  3aMedaTrejibHble  mpenesabl. CyllecTBOBaHME  Ipejena
nocienoBarenbHocTH (1+x/n) n. IlokazarenpHas ¢yHkmus u ee cBorcTBa. Ymcno e. HarypanbHbiid
norapudm u ero cpoiictBa. CteneHHast (yHKIUS U €€ CBOicTBa. TpuUroHomMeTpuueckue (QyHKIIHH.
3ameuarenbHble peaenbl. CpaBHEHHE CTEIICHHOH, MOKa3aTeIbHON U JIOTapuPMHUECKON ()yHKIIUH.
HenpepsiBaocth. Knaccudukamus paspsiBoB. HempepblBHOCTh CyMMBI, pa3HOCTH, MPOU3BEACHUS,
OTHOIIEHUA, KOMIO3umu. Teopema bonpuano - Komm 0 mpoMeXyTOYHBIX 3Ha4YeHUAX. Teopema
Beiiepmirpacca 0 HauOonbIIeM 1 HAUMEHBIIEM 3HAYCHUSX.

2. InppepenunanbHoe ucunciaenne GyHkuuii oqHoi nepemenHoii (18 u.)

Nuddepenunpyembie ¢Gyakuun. OmnpeneneHue MOpou3BOAHON  GyHKuuH. DUNYECKUN U
TrE€OMETPHUECKUIl  cMbIcH — Tpom3BomHOW. Omnpenenenne aupdepenuuana. ['eomerpuueckas
untepnpetanus nuddepennuana. Cesi3p npousBogHol u auddepenuuana. luddepenuupoanue u
anrebpanveckue omnepauuu. [lpousBogHas kommosuiuu, oOpaTHoW @yHkuuu. IIpon3BoaHbie
AIIEMEHTapHBIX (PYHKIIUH.

Ilpupamenus nudpdepenuupyembix ¢yukumii. JlokansHeli 3kcTpemyM. Teopema depma o
HEOO0XO/UMBIX YCIOBHSIX 3KcTpemyMa. Teopemsl Poms, Jlarpanxka, Komu o npuparienuu.

®opmyaa Teiinopa. Onpenenenue crapmux npousBoaubix. ®opmyna Teitopa ¢ ocratkom B hopme
Jlarpanxa u Ileano. Paznoxenus Teiisopa OCHOBHBIX 3JI€MEHTAPHBIX (DYHKIIHHA.

HccaenoBanue ¢yHkuun. MOHOTOHHOCTh. JlOCTaTOYHOE YCIOBHE JIOKaJbHOTO JKCTPEMyMa.
Bemykibie ¢ynknun. Touku mnepermba. Acumnrtotsl. JlokasarenscTBO mpaBuia bepHymmn —
Jlonmrans. Meron HerotoHa.

IlepBooOpa3nasi. MHTerpupoBaHue Mo yacTsM s NEpBOOOpa3HOW. 3aMeHa M MOJCTAaHOBKA IS
nepBooOpaszHoi. IlepBooOpasznas pamuoHanbHOM (yukuu. JuddepeHimanbuble ypaBHEHHS C
pa3fensaomyUMucs TepeMeHHbIMU. JIuHelHble nuddepeHnuanbible ypaBHEHHUS € MOCTOSHHBIMU
K03 ULIEHTaMH.

3. Uurerpan Pumana (13 u.)

Onpenenenue uHTerpaja Pumana um ero cpoiictBa. Pa3OueHuss W HHTErpajbHble CYMMBI.
Omnpenenenve unterpana Pumana. Cymmel [lapOy. Kpurepuii JapOy. Kputepuit unterpupyemMocTu B
TepMuHax Kosiebanus ¢pyHkuuu. Heo6xoaumMoe yciaoBHe HHTEIPUPYEMOCTH. MHOXECTBA MEPhI HOJb.
CBoiicTBa MHOXECTB MEpbl HOJb, CBA3b CO cyeTHOCThI0. Kpurepuit Jlebera. MurerpupyemocTthb
HENpepbIBHOH U MOHOTOHHON (yHKUMHU. JIMHEHHOCTh, aJATUTUBHOCTb U MOHOTOHHOCTh MHTErpaia.
[TepBast Teopema 0 cpegHEM.



HuTerpan u neppoodpasnas. Ces3b uHTerpana u nepsoodpasznoit. ®opmyna Heiotona - Jleiibnuma.
®opmyna auddepeHnpoBaHns HMHTETpasia ¢ TepeMeHHbIMH mpenenamu. dopmyna Teitmopa ¢
HMHTETPAIbHBIM OCTATOYHBIM YJICHOM.

Heco0cTBenHbIi HHTErpasa. OnpenerneHue HeCOOCTBEHHOTO HHTErpajia il 06CKOHEUHON M KOHEUHOM
oco00ii Touku. Kpurepuit Komm cxoguMoctn HecoOCTBEHHOTO MHTErpaia. AGCONIOTHAS U YCIIOBHAs
CXOAMMOCTh HECOOCTBEHHOT'O MHTerpasia. MIHTerpupoBaHue cTerneHHbIX 0COOCHHOCTEH.

Teopema cpaBuenus. [Ipuznaku AGenst u Jupuxie. CXOIUMOCTb B CMBICTIE TJIABHOTO 3HAUCHUSI.
DitjiepoBbl uHTErpasbl. Onpenenenue [-pynkiuu n B-QyHKIIMN 1 1X OCHOBHBIE CBOMCTBA.
WNurerpan Ditnepa --- [lyaccona. ['ayccoBckoe pacnpeeneHue.

Ipunoxenuss uaTerpana. Iliomanpe kpuBosmHEWHONW Tpaneruu. I[lnomanp smaunca. O0bem Ten
BpauieHus. JlnuHa kpusoi. Ilnomanes noeepxHocTH BpamieHus. He3aBUCMMOCTb IIIMHBI IIyTH OT
napameTrpu3auuy. Macca u HEHTP Macc OJHOPOAHOTO CTEPHKHSI.

4. YucioBbie M pyHKUMOHAJbHBIE PAbI (12 4.)

Cxomumocthb psiga. OnpeneneHue psja, YaCTHUUHBIX CyMM, cxozsuierocs psiaa. Kputepuit Komm.
HeoOxomuMoe yclioBue CXOAUMOCTH psifia. AGCOTIOTHO U YCIIOBHO CXOISIIHECS PSIIBL.

AOCOJIIOTHAsE CXOAUMOCTH PpsAoOB. Teopema cpaBHeHUs M psnoB. MHTerpanbHbIl NpU3HAK
cxoauMocTi. CXOIMMOCTh ATAOHHBIX psioB. ['apmonnueckuit psa. [Ipusnaku Ko u Jlanam6Gepa.
YcaoBHas cxoauMocTh psiioB. [Tpusnaku AGens u Jupuxie. [pusnak JleliOnuna.

PaBHoOMepHasi cXO0AMMOCTBL moOcJeaoBaTejJbHOCTel. [loTOueuHass M paBHOMEpPHAs CXOIUMOCTh
(GyHKIIMOHATBHBIX MOCJIEIOBATEIbHOCTE. HenpepriBHOCTH npezaena GbyHKIIMOHATBHOU
MOCIEN0BAaTEIbHOCTH. PaBHOMEPHAsE HOpMA.

PaBHomepHasi cxoaumocTh psiaoB. [loTodeunas u paBHOMEpHas CXOAMMOCTH (DYHKIIMOHAIBHBIX
psanoB. HempepsiBHOCTH cymmbl psga. [louneHHoe wHTEerpupoBanue u nuddepeHnupoBanue psa.
Kpurepuii Kommu. ITpusnak Beiepmtpacca. [Ipusnaku Abens u dupuxie.

Crenennsble psiabl. OrmnpeneneHue CTENEHHOro psaa. Paamyc CXOOUMOCTH CTENEHHOro psija.
CxomuMoCTh Ha TpaHUIE OO0NAacTH CXOAUMOCTU. PaBHOMEpHas CXOJUMOCTh CTEMEHHOIrO psja.
[Tounennoe muddepeHIUpPOBaHNE W HHTETPUPOBAHHE CTENEHHOro psna. Psa Teinmopa OCHOBHBIX
AIIEeMEHTAPHBIX (PYHKIIUH.

Cemectp II. MHOromMepHsbIii BeliecTBeHHbIN aHAIM3 (64 4.)
5. IndpepenunanbHoe ucuncaeHne GyHKIUIA MHOTHX nepeMeHHbIX (17 4.)

Metpuyeckue W HOPMHMPOBaHHBIe  mpocTpaHcrBa.  OmnpeneneHue  KOHEYHOMEPHOIO
apu(MeTHyecKoro MNpPOCTPAHCTBA M EBKIUAOBAa paccTosiHus B HeM. OnpeneneHue METpPUKU U
METPUUYECKOT0 NpocTpaHcTBa. OmnpeneneHne HOPMBI U HOPMHUPOBAHHOIO INpocTpaHcTBa. Hopma u
MeTpuka. [Ipumepbl HOpMUPOBAHHBIX U METPUUECKHUX IMPOCTPAHCTB. DKBUBAJIEHTHOCTH HOPM B
€BKJIMJ0BOM IPOCTpaHCTBE. OTKPBITHIE U 3aMKHYTBIE I1apbl. CKaJIIpHOE IPOU3BEICHUE B

€BKJINJI0BOM IIpocTpaHcTBe. HepaBencTBa Komm --- byHsikoBckoro u Munkosckoro. [penen
ocyeA0BaTenbHOCTH. OTKpBITBIE M 3aMKHYTble MHOXecTBa. (CBOWCTBAa OTKPBITBIX M 3aMKHYTBIX
MHOKeCTB. OKpECTHOCTH, BHYTPEHHME, BHEIIHHME, TI'paHUYHble TOYKU. KpuTepuil 3aMKHYTOCTH.
Kommnaktsl. Kputepuit komnakTHOCTH. CBA3HBIE MHOKECTBA U O0JIACTH.

MuddepenunpoBanne GpyHKuuii MHOruX nepeMeHHbIX. OnpesnesneHrne JTUHEMHOTO OTOOpaKeHUs.
ITpumepsl. Matpuna muHeitHOTO oToOpakenus. Onpenenenue quddepennuana. OnpeneneHre YacTHON
npou3BogHOM U Marpuibl fAkoOu. Cesizp auddepeHnnana ¢ 4acTHBIMU Mpou3BoAHbIMH. [Ipumep
HenuddepeHumpyemMbIx (QYHKIMA C YaCTHBIMU MPOU3BOAHBIMH. I'pajueHT (yHKIMH M €ro BHI B
JeKapTOBbIX KoopauHaTax. ['‘eomeTpuueckuit cmbicn TpaaueHTta. JuddepeHuupoBaHue u
anreOpandeckue onepauuu. JJuddepeHpoBaHnu KOMIIO3UIIMH, LIETTHOE MPABUJIO.



Crapume mnpom3Boanbie u ¢opmyaa Teitopa. OmnpeneneHue crapliux MNPOU3BOAHBIX.
[lepectaHOBOYHOCTH 4YacTHBIX mpou3BoaHbIX. Dopmyna Teinopa. OmnpeneneHue BTOPOro
muddepennmana u marpuisl ['ecce.

JlokaabHblii 3KkcTpemyM. OmpeneneHue JOKaJbHOTO O3KCTpEMyMa M KPUTHYECKOW TOUKH.
Heo6xoanMoe yciaoBre JIOKAIBHOTO SKCTpeMyMa. JlocTaTOYHOE YCIIOBHE JOKAIBHOTO SKCTPEMyMa.
Teopema 00 oOpaTHoii (yHKUMH. Pa3zpemmmocTh CHCTEMBbI JUHEHHBIX ypaBHEHUU. Teopema 00
obpartHoii ¢pynkuuu. Teopema o HessBHOU GyHKIMU. [Ipumeps.

3amena mnepemeHHbIX. Jluddeomopdusmpl. KpuBomuHeHHbIE CHUCTEMBI KOOpJAWHAT. 3amMeHa
NepeMEeHHBIX B AU (depeHInanbHbIX BRIPAKECHHSIX.

Mmuorooopa3usi B R*n. Onpenenenne aneMeHTapHOTo Tiaakoro k-mMmepHoro maoroo6pasus B R”n.
Omnpenenenue raaakoro k-mepuoro muoroo6pasus (¢ kpaem wim 6e3) B R*n. Kpaii u rpanuna. SIBHbIi
Y HESIBHBIN crtocoObl 3a1anust MHOrooopasus. [Ipumepsl. @yHKIMH 1epexoa.

KacarenbHoe npocTpancTBo. OnpeiesieHue KacaTeIbHOIO BEKTOpa U IPOCTPAHCTBA K MHOI000pa3HuIo.
KacarenbHOe IpOoCTpaHCTBO HESIBHO 33JaHHOTO MHOT000pa3usi.

YcaoBHbIH 3KkcTpemyM. OrpeseneHue yciaoBHOro 3kcTpemyMma. Heobxoanmble yciaoBHsl yCIOBHOTO
sKcTpeMyMa (MpuHIUN MHOXHUTeNel Jlarpanxka). JlocTaToYHbIE YCIOBHS YCIOBHOTO SKCTPEMyMa.

6. Mepa u unrerpas (16 4.)

Hurerpan Pumana. ['eoMerpuueckas HHTepHpeTaldsi MHOTOMEpHOro wuHrerpana.OnpeneneHue
MHOTOMEpHOTO MHTerpaina Pumana uepe3 cymmel JlapOy. Onpenenenne mepol JKopaHa 1 MHOKECTB
m3mepumbix 1o JKopmany. CBoiictBa wuHTerpana Pumana (agguTHBHOCTh, MOHOTOHHOCTb,
WHTETPUPYEMOCTh HENPEPBIBHBIX (DYHKIINIA).

Mepa JleGera. OmnpeneneHue 2IeMEHTapHOrO0 MHOXeCTBa (00BbEIMHEHHE N-MEPHBIX TPOMEKYTKOB) U
ero craHaapTHoi mepbl. CBOMCTBa CTaHAApTHOM Mephl (aJAUTUBHOCTh W CUETHAsl aJJUTUBHOCTD).
Omnpenenenue BHenHel Mepsl JIeOera. CBoiicTBa BHEITHEN Mephl (KOHEUHOCTb, CyOaIUTUBHOCTD ).
Omnpenenenre U3MEPUMOT0 MHOXECTBAa B N-MEPHOM NpoMexyTke. Omnpenenenue mMepsl Jlebera Ha n-
MepHOM mpoMexyTke. OrmnpenereHne U3MepuMoro MHoxectBa u Mmepwl Jlebera B R”n. CpoiicTBa
U3MEpUMBIX MHOXKeCTB. CBoiicTBa Mephl Jlebera (cueTHast affuTUBHOCTD). MI3MepuMOCTh MHOXKECTBA
paIoHaIbHBIX Ha EAMHIUYHOM OTpe3Ke uncen no Jlebery u HeusmepuMocTs 1o JKopaany.

HNurerpan Jlebera. Onpenenenue usmepumont pynkimu. Onpeaenenne <<modtu BCroay>>. CBoiicTBa
u3MepuMbix (yHkuuit. Onpenenenue mnpoctoil ¢yHkiuu. OmnpeneneHue WHTETpaia OT MPOCTOU
¢yukun. Onpenenenue unterpaia Jledera. CoiictBa unterpana Jledera. Cesizp unterpanos Pumana
u JleGera.

Bbiuncienne MHOroMepHbIX HMHTerpajioB. OrmnpeneneHHe KpaTHOTO W TOBTOPHOIO HMHTErpPajioB.
Teopembr @®younu u Tonemnu. PaccraHoBka TmpenenoB wuHTerpupoBanus. Dopmyna 3aMeHbI
nepeMeHHON. ['eoMeTpudeckuil cMbICT sikoOMaHa. SIKOOMaHBI KIIACCUUECKUX CHCTEM KOOpJIMHAT.
DneMeHThl IUIoUaAu M o0beMa B KPUBOJIMHEWHBIX KOOpAWHATaxX. VHTerpupoBaHHME CTENEHHBIX
ocobeHHocTell. Jloka3arenbCcTBO (OPMYJIbI CBA3M MEXAY SUIEpOBBIMU HHTerpasiamu. MHTerpais
Openers.

HuTerpansl, 3aBucsimue ot napamerpa (M30II). Teopema Jlebera o MaxxopupyeMoi CXOJUMOCTH.
HenpepeiBHocTe U auddepenuupyemocts M3O0Il. I'magkocts ramma-¢yHkiuu. Beruucnenue
uHTerpaia auddepeHIupoBaHUEM U MHTETPUpPOBaHMEM MO mapamerpy. JlokazarenbCcTBO (OPMYIIbI
mudpepennmnponanus 3011 ¢ nepemennsiMu npeaenamu. Uuterpan Jupuxie. [lorennuan npocroro
ciosi. OmepaTop IpoOHOTO UHTETPUPOBAHHUS.

7. AHTerpaji, BeKTOpHbIe 10Jis1 M fuddepeHnnanbHbie GopmMbl HA MHOrooopasusix B R*n (31 4.)

HuTerpan 1-ro poaa no mHoroodpasuie. OnpeseneHrue HHTErpaia no k-MepHoMy MHOT000pasuio.
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JlnuHa KpUBOW M 3JEMEHT UIMHBI B PA3IMYHBIX CHCTEMax KoopAuHaT. Ilmomanb MOBEpXHOCTH U
AJIEMEHT IUIOMAAX B  pa3IMYHbIX cHUcTeMax KoopAuHar. HesaBucumocTh HHTErpaiga oOT
IapaMeTpu3aLuu.

Opuenranus. OnpeneneHre OpUEHTAMU BEKTOPHOIO MpocTpancTBa. OmnpeneieHe OpUeHTaluu Ha
MHOroo0pasuu. OpueHTUpyeMble U HEOpHEHTUpyeMble MHOrooOpasus. Jluct Mebuyca. Onpenenenue
BHelIHel Hopmanu. OnpeaeneHne HHIYLIUPOBAaHHON opueHTaluu kpas. Onpenenenue

BHEIIHEW HOpMaiH K (n-1)-mepHOMYy MHOro0Opasuto. Opuenraius (n-1)-mepHoro MHOroo0pasus nmpu
MIOMOIIY HOpMaJii. BeipakeHne BHEUTHEH HOpMalli 4epe3 mapaMeTpHU3aIuIio.

Kaaccnueckne narerpanbubie popmyJinsl. Dopmysnsl 'puna, I'aycca - Octporpanckoro, Ctokca.
DJieMeHTbl BEKTOPHOro aHajmu3a. ['pagueHTt, poTop, NUBEpPreHLUs U JalulachaH B JIEKapTOBBIX
koopauHaTtax. Omneparopa I'ammibrona (Habma). PaGora monst BOOAb KPUBOM M IMPKYJSAIHS TTOJS.
[ToTok BekTOpHOTO MMOJIA Yepe3 moBepxHocTh. Popmyra ['aycca - OcTporpaackoro B TEpMUHAX
nuBepreHuu U noroka. ®opmyna CTokca B TEPMUHAX POTOpA, MOTOKA U HUPKYIAIUU. DPusnueckuit
CMBIC poTopa W auBepreHuuu. lloTeHuumanbHOe H O€3BUXpEBOE BEKTOPHOE TMOJe. YCIIOBUE
noreHuuanbHoctu noisd. CosieHouzanbHOE UM OE3AMBEPIEeHTHOE BEKTOPHOE IMOJ€. Y CIOBHE
COJICHOUJAIBHOCTH TMOJIA. JJEKTPOCTATHUECKOE II0JIe TOYEUHOro 3apsaa. MarHutHoe IoJie
aneMeHTapHoro Toka. [Ipunoxenus (ypaBHEHHE TEIIONPOBOIHOCTH, 3aKoH KyinoHa, Teopema ["aycca,
3akoH buo - CaBapa, cuna Jlopenua, 3akon Amnepa).

3amMeHa mepeMEHHBIX B BeKTOPHbIX [Iu((depeHUNANbLHBIX BbIpaxkeHusix. IlpaBwimo s
npeoOpa3oBaHus MPOU3BOAHBIX MpH 3amene. [IpaBuio s mepexoia OT OJHOTO Oa3uca KacaTelbHOTrO
npocTpaHcTBa K Apyromy. [lpaBwiio mis mpeoOpa3oBaHHMS KOOPAMHAT BEKTOpOB. 3amuch grad B
nosisipHOU cucteMe koopauHaT. Koadduuuentst Jlame. 3ammch grad, rot u div B OpTOrOHANBHBIX
KoopauHaTax. ['apmMoHnveckne GyHKIUH.

Judpdepenunannbubie ¢opmbl. OnpeneneHue BHEMHEH muddepeHmansHoi ¢GopMbl. basuc B
npoctpanctBe 1-popm. Bremnee npoussenenue 1-popm. basuc B mpoctpanctee popm. CooTBeTCTBHE
Mexay Gpopmamu u noasmu (hopma padotsl, hopma motoka, popma oobema). OmnpeneneHre nHTerpaia
(2-poma) ot dopmbl 0 MHOr00Opa3uo. COOTBETCTBHSI MEXAYy HHTErpajoM OT (GOpMbI pabOThI U
paboToii oS, MeXAY MHTETpajIoM OoT (OpMbI TOTOKA U MOTOKOM moJsi. Onpenenenue auddepennnana
dopmel. Cesi3b nuddepenimana Gopm ¢ BekTopHbIME onepanusmu. O6o0merHas popmyna Crokca.
Knaccnyeckue unterpanbHble GopMyibl Kak ciefcTBUs 00001eHHoM hopmyssl CTokca.

IIporpamma npakTnyeckux 3anaTuii (128 yacos)

1 cemectp (64 4.)

Tema 1. [Ipenen n HenpepbIBHOCTH GYHKIIMH OIHOH NepeMeHHOH (22 4.)

1. I'paduxu snemenTapubix GyHkuii. [IpeoOpasoBanus rpadukos.

2-3. JluddepenuupoBanue syeMeHTapHbIX (yHKUMHA. IIpou3BojgHas CyMMBbl, HpPOM3BEACHUS MU
KOMIIO3ULIVH.

4. Marematnueckas nHaykuus. buaom Herorona.

5. BepxHue u HUXKHME I'paHH NociaenoBareabHocTel. Onpenenenue npeiena nociae10BaTelbHOCTH.
BepxHue u HUKHUE TIpeIensbl.

6-7. Beraucienue mpeesioB MoCIeI0BaTSIIbHOCTEH.

8. Onpenenenue npenena GpyHkuuu. HempepbIBHOCTh U TOUKH pa3phiBa.

9. o-manoe u O-60nboe. TexHUKa ACUMITOTUYECKUX PA3NIOKEHUN. 3aMeuaTeNbHbIe PEIebl.
10-11. Beruncnenue npeaenos ¢pyukuuid. [Ipasuno bepuymnu - Jlonutans. KontponsHas pabora.

Tema 2. lnddepenunaibHoe ucuncjaeHne PyHKIUA oqHON nepeMeHHOi (20 4.)
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12. Omnpenenenue npousBogaHou. [IpousBognas u muddepennuan. Jnddepennnpoanue odpaTHOM,
HESIBHOU U MMapaMeTpUYeCKH 3aJaHHON (YHKITUH.

13-14. Teopema Jlarpanxka. UccnenoBanue GpyHKIMiA HA MOHOTOHHOCTh U BBITYKJIOCTh. HepaBeHCTBO
Wencena.

15. lHoctpoenue rpadukoB PyHKIUH 110 XapaKTEPUCTHUCCKUM TOUKAM.

16-17. [IpousBoaubie BhicIMX NopsakoB. @opmyia Teiopa ¢ octaTouHnbM wieHoM B Gopme Ileano,
Komu u Jlarpanxa. [IpuGnmkeHHbIC BHIYUCICHHS 3HaYeHUN () YHKIIHA.

18-19. HaxoxzaeHue npocTelnx HEoNnpeAeTeHHbIX HUHTETPaoB (JUHEHHOCTh, 3aMeHa EPEMEHHBIX,
MHTETPUPOBAHUE 110 YACTSAM).

20. NaTerpupoBanue panuoHanbHbeIX QyHKIUi. [IpocTelinme nppannoHaaIbHOCTH.

21. NaTerpupoBanue TpuroHomerpuaeckux Gynkmuii. Kontponbhas paboTa.

Tema 3. Uuterpana Pumana (8 4.)
22-23. Boluncnienue onpeaencHHbIX HHTEerpanoB. uddepenipoBanie HHTErpaia ¢ napaMeTpoM.
24-25. HecobctBennsblii uuterpan Pumana. Unrterpans Ditnepa.

Tema 4. YucsioBbie 1 pyHKIHOHANBbHBIE PsaabI (14 4.)
26-27. CXOaMMOCTb YHCIIOBBIX PAIOB. Y CIOBHAS U aOCOMIOTHAS cX0AUMOCTh. [Ipu3naku Komm n
JlanamOepa, HHTErpaJIbHBIA PU3HAK, Tpu3Haku Abens u Jupuxie.

28-29. PaBHOMepHas CXOAMMOCTh (YHKIIMOHAIBHBIX IOCIen0oBaTeNbHOCTe W psiaoB. llpusHax
Beiiepmrpacca.

30. Crenennslie psabl. Paguyc 1 uHTEpBaN CXOIUMOCTH.

31-32. UnTerpupyemMoctsb 1 quddepeHupyeMocTb CTEIICHHBIX PsI0B. Psi MakiiopeHa a5ieMeHTapHbIX
¢bynkuii. KourponabsHas pabora.

2 cemectp (64 4.)

Tema 5. ®yHKIIUM HECKOJIbKHUX MepeMeHHbIX (22 4.)

1. JIunun ypoBHs. [Ipenen u HENPepbIBHOCTD.

2. YacTHbie Tpon3BOIHbIE U TU(hepeHIral.

3-4. TexHuKa BBIYMCIICHUS YaCTHBIX IPOM3BOIHBIX U nuddepennnanos. Juddepenmpoanne
CIIOKHBIX QyHKIM. [Ipon3BoiHAS IO HAIIPABIECHUIO

5-6. I'panuent. JIokanbHbINA SKCTPEMYM.

7. Teopema 06 0OpaTHO U HEIBHOUM (PyHKLIUU.

8-9. 3amena mnepeMeHHBIX B Au(depeHInanbHBIX BbIpaXeHUsx. MHorooOpasusa. KacarenbHas
mwiockocTh. KacarensHoe MHOTOOOpasue.

10-11. YcroBHBIHN JOKaJIbHBIN SKCTpEeMyM (MeTOA UCKIoueHHs auddepennnana, MeToa MHOXKHUTEISH
Jlarpanka). Haxoxxnenue Haubompiero (HauMeHbliero) 3HaueHnit pynkiuii. Kontposnasnas padora.

Tema 6. KpaTubie unterpassi (14 4.)

12. JIBOMiHBIE HHTETPAJIBI.

13. 3ameHa epeMeHHBIX B IBOWHBIX HHTETpasiaX. [loysipHas cucreMa KOOpIfHAaT.

14. Tpoitnble unTerpainsl. Llununapuueckas u cpepudeckas CUCTEMbl KOOPAUHAT.

15. 3amena nepeMeHHBIX B TPOWHOM HMHTErpajie. MHOroMepHsbIle HHTETPAJIbI.

16-18. HecoOcTBeHHble KpaTHble MHTErpajibl. VHTerpassl, 3aBucamue oT napamerpa. KoHTponbHas
pabora.

Tema 7. KpuBosiuHeliHbIe U IOBEPXHOCTHbIE HHTErpaJibl (28 4.)
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19. KpuBonuneitnslie unterpaisl [ poxa.

20. KpuBonuneitnbie uaTerpaisl I poaa. [ToBepxHoctHbie nHTErpasibl | pona.

21. [loBepxHoctHbie unTerpaisl I poga. Konrponasnas padbora

22-23. Onepanuy BEKTOPHOTO aHAIH3a.

24. KpuBonuHeiinsle unterpaisi 11 pona.

25. Ciyaii moiHoro auddepennuana. ®opmyna ['puna. Beraucinenue miomamm.

26-27. KpuBonuneitnsiit uaterpai I poga ot Bektop-QpyHKuuu. CBsi3b KPUBOJIMHEHHBIX HHTETPAIOB | 1
I pona. Pa6ora u mupKynsuus BekToproro nons B R2. TTotok BekTopHOro mons B R?. IToTeHnmanbHele
BeKTOpHBIE 1o B R%. PaboTa MOTEHIMAIBHOT0 BEKTOPHOTO Mojs. KonTponsHas paboTa.

28. Nuddepenunanbubie GOPMBI.

29. IloBepxHoctHble unTerpais Il pona.

30. ®opmyna Crokca.

31-32. ®opmyna Octporpaackoro. CBs3b moBepxXHOCTHBIX MHTErpasioB | u Il ponma. Hupkymsuust u
MOTOK BeKTOpHOTo mnouis. CojieHoUJanbHbIe BEKTOpPHBIE Mouist. [I0TOK CONEHOMAaNbHOrO BEKTOPHOTO
nosisi. OpToroHalibHbIE KPHUBOJIMHEWHbIE MHTErpayibl. L[[UpKyNsiuss U MNOTOK B OPTOTOHAIBHBIX
KpUBOJIMHEHHBIX HHTerpanax. KontpoiabHas pabora.

CamocrosiTeibHas padora crygeHToB (300 yacoB)

[lepeuens 3ansatuii Ha CPC O0mbem,
yac
IToaroroBka K MPakKTUYECKUM 3AHSATUSM. 140
M3yueHne TeOpeTHYecKoro Marepraia, He OCBEIaeMOT0 Ha JICKIIUX 10
[ToaroToBka K KOHTPOJIBHBIM paboTam 20
IToaroroBka K ciade 3aJaHui 94
[TonroroBka K SK3aMeHY 36

5. IlepeueHb yueOHOI1 TUTEPaATYPBHI.

1. O. I. MakcumoBa. HepaBeHCTBa U OLIEHKH B Kypce MaTeMaTHUECKOIo aHaju3a: yueOHoe mocooue:
[m1s ctynenToB 1-ro kypca ®@us. dak. HI'Y] / M-Bo o6pazoBanust u Hayku P®, HoBocu0. roc. yH-T,
®us. dak., Kag. Beiciieir matrematuku. - HoBocubupck: Pepakunonno-uznarensckuit nentp HI'Y,
2014. - 179 c. (87 2K3.).

2. O. 1. MakcumoBa. UncnoBsie ps/ibl: yaeOHOe Tocodue: [as cTyaeHToB 1-ro kypca @us. dak. HI'Y]
/ M-Bo obOpaszoBanust u Hayku P®, Hoocub. roc. yu-t, ®us. ¢axk., Kad. Bbicuieli MmatemaTuku. -
HoBocubupck: Penaknmonno-uzaarensckuit neHtp HI'Y, 2014. — 91 c. (96 ok3.).

3. T. B. bByryeBa. OcHOBBI MaTeMaTHYECKOTO aHaIN3a. TeOPeTUIECKHiA U TIPAKTHUECKUI TPEHUHT
yuebHoe nmocodue / M-Bo obpazoBanus u Hayku P®, HoBocub. roc. yu-t, ®us. dax., Kad. Beicieit
MatemaTtuku. - HoBocnbupck: Penaknuonno-m3narensekuii mentp HI'Y, 2012. - 284 c. (74 7k3.).

4. B.II. AemunoBuy. COOpHMK 3a/1a4 U YNPaKHEHUH [0 MaTeMaTHYeCKOMY aHainu3y: [yueb. mocoOue
Jutst MatT. u pus. cnen. By30B] / 14-e uzn., ucnp.M : Uza-so MI'Y, 1998. - 624 c. (42 7k3.).

6. Ilepeuenb yueOHO-MeTOIMYECKUX MATEPHAJIOB M0 CAMOCTOSATEILHON padoTe
00y4arommxcsi.

CamocrosiTenpHas paboTa CTy/IEHTOB MOAIEPKUBACTCS CIASAYIOIIMMHI Y4eOHBIMHU TTOCOOUSIMU:

5. T. B. byryeBa. OcHOBbI MaTeMaTHUeCKOIr0 aHaiu3a. TeopeTHdecKuil M MpPaKTHUYECKUH TPEHHHT:
yuebHoe nocobue / M-Bo oOpa3oBanus u Hayku P®, HoBocuO. roc. yu-1, ®us. dak., Kad. Beiciei
MareMatuku. - HoBocubupck: Penakimmonno-n3narensckuii neatp HI'Y, 2012. - 284 c. (74 7k3.).

6. O. JI. MakcumoBa. HepaBeHCTBa 1 OLIEHKM B Kypce MaTeMaTHYECKOro aHaju3a: yuyeOHoe mocodue:
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[ crynenToB 1-ro kypca ®@us. dak. HI'Y] / M-Bo obpa3oBanus u Hayku P®, HoBocu®. roc. yH-T,
®us. dak., Kad. Beicuieit matematuku. - HoBocubupck: PenakumonHno-uznarensckuii neHtp HI'Y,
2014. - 179 c. (87 2K3.).

7. O. JI. MakcumoBa. YuciioBble psaibl: yaeOHoe mocobue: [11st cryaeHToB 1-ro kypca dus. ¢ak. HI'Y]
/ M-Bo oOpaszoBanusi u Hayku P®, HoBocu®. roc. yu-t, ®u3. ¢dak., Kad. Bicmeli maremaTuku. -
HoBocubupck: Penakimonno-usnarensckuii neatp HI'Y, 2014. — 91 ¢. (96 k3.).

7. IlepeueHb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHET,
HeO00XOIMMBIX /1JI51 OCBOEHHUS TUCUMILINHBI.

7.1 Pecypcol cetu UHTEpHET
J1J1 OCBOEHUS JUCIUILTMHBI UCIIOJIB3YIOTCS CIEYIOIINE PECYPCHI:
- anekTpoHHas nHpopMarroHHo-00pazoBatenbHas cpena HI'Y (DUOC);
- 00pazoBaTenbHbIe HHTEPHET-TIOPTAIBI;
- ”H(pOPMAIIMOHHO-TEICKOMMYHHUKAIMOHHAS ceTh THTEepHET.

7.2 CoBpeMeHHbIe NpodeccuoHaTbHBbIE §a3bl JAHHBIX
He ucnons3yrores.

8. Ilepeuenb HH(OPMALIMOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMbIX MPHU OCYILECTBIECHUH
o0pa3oBaTe/ILHOIO Mpouecca Mo JUCIHUIIHHE.

8.1 IlepeyeHb MpPOrpaMMHOIo obecrevdeHust
Jis  obecrieueHuss peaiM3aliil  JUCHUTUIMHBI  UCIOJB3YETCS  CTAaHAAPTHBIA  KOMILJIEKT
nporpammuoro obecrieuenust (I10), BriIrOUarONMiA peryiasipHO OOHOBIsieMoe JuileH3noHHOe [10
Windows u MS Office.
Hcnonp3oBaHue  CIEMUAIM3UPOBAHHOIO  MPOrPAMMHOTO  OOECHEYeHUs Uil M3y4YCHHS
JTUCIUTIIUHBI HE TpeOyeTcs.

8.2 UndopmaunoHHbIe CIPABOYHBIE CHCTEMbI
He ncnonb3yrores.

9. MarepuanbHo-TexHHUYeckasi 6a3a, He0OX0AMMAas /15 OCYIIeCTBIEHHs 00pPa30BaTeIbHOIO
npouecca 1no JUCHMIJINHE.

JIns peanuzanuy JUCHUIUIMHBI UCIIOJIB3YIOTCS CIIELIUAIbHbIE TOMEILECHHUS:

1. YueOHbie ayAuTOpUH ISl IPOBECHUS 3aHATHH JICKIIMOHHOTO THIA, MPAKTHYECKUX 3aHATHH,
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOJTHEHUS KYPCOBBIX PabOoT), TPYIIOBBIX U MHAWBUIYaTbHBIX
KOHCYJIbTAIIUH, TEKYIETO KOHTPOJIS, IPOMEXYTOYHOM U UTONOBOM aTTECTALIAH.

2. [Tomemienus A CaMOCTOSTENBHON pabOThI 00Y4arOIIHUXCS.

VYyebHbIe ayaUTOPUU YKOMILUIEKTOBAHBI CIECIHAIU3UPOBAHHON MEOENbI0 U TEXHUYECKUMU
CpeICTBaMU O0yUYeHUS, CIY>KAIIMMHU TSI IPEICTaBIeHUs] yueOHOM HHpopMaIiK OOJIBIION ayTUTOPUH.

[TomerieHust 1711 CaMOCTOSITEIBHOM PAaObOTHI 00YUAIONINXCSI OCHAIEHB KOMITBIOTEPHON TEXHUKOU
C BO3MOXXHOCTBIO TMOAKTIOUeHUS K cetu "MHTepHer" m oOecmedeHWeM M0CTyma B 3JIEKTPOHHYIO
nH(popMaInmoHHO-00pa3oBaTenbHY0 cpeay HI'Y.

MartepuaabHO-TEXHHUUYECKOE OOecreueHrne 00pa3oBaTENBHOIO IMpoliecca MO AWCIUILINHE s
00yJaronIuXCcs U3 YKCIIa JUI] C OTPAHUYCHHBIMA BO3MOKHOCTSIMH 3/I0POBBSI OCYIIECTBIISIETCSI COTIIACHO
«[lopsinky opraHu3ali ¥ OCYIIECTBIEHHs O0pa30BaTEIbHON AESATETLHOCTH MO 00pa30BaTeIbHBIM
mporpamMMam JIJisi MHBAJIUIOB U JIUII C OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3/10pOBbsi B HOBOCHOMpPCKOM
rOCyJ1apCTBEHHOM YHUBEPCUTETE.
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10. OueHouHBbIe CpeACTBA IS MPOBeAeHUS TEKYIero KOHTPOJISA YCIIeBaeMOCTH 1
MPOMEKYTOYHOM aTTeCTALMH 110 JUCHUIINHE.

10.1 HOpﬂI[OK MPOBEACHUSA TEKYIICI'0O KOHTPOJIA YCIIEBA€EMOCTH U I[pOMe)KyTO‘lHOﬁ
aTTeCTalum 1Mo JTMCHMIIJIMHE

Texywyuiit KOHmpo1b ychesaemocmu

B TeueHne ceMecTpa CTYIEHTBHI MPOXOIAT CIEAYIOIIMNA TEKYIIUH KOHTPOJb YCIEBAEMOCTH,
PE3yNbTaThl KOTOPOT'O YUUTHIBAIOTCS, B JAJIbHEHUIIIEM MPU MPOXOKICHUH MPOMEKYTOYHON aTTECTAllMU
10 JUCHHUIUIAHE: 1) TP JOMAIIHUX (MECSUHBIX ) 3a][aHusT; 2) TPU MOTOKOBBIX KOHTPOJIBHBIX pa0bOThI; 3)
TEKYIIHI KOHTPOJIb B X0/1€ MPAKTHUECKUX 3aHATUH (paboTa y J10CKHU U Tp.).
(1) B TeyeHue kaxkaoro cemecTpa CTYAEHT AODKEH CaTh IPENOAaBaTENI0, BEAYIIEMY IPAKTUYECKUE
3aHATHUS B CTYACHYECKOH TpyIie, He MEHee IMOJIOBUHBI 3a7a4 U3 33JaHui (TEPMUH «CHATh 3a7auy»
O3HayaeT 00BSICHEHUE X0/1a €€ PeICHHUS U TP HEOOXOIMMOCTH OTBETHI Ha JJOMOJHUTEIBHBIE BOITPOCHI
npenogasatens). s kaxaoi 3amauM yKa3bIBaeTCsl MAaKCHUMaJlbHOE KOJMYECTBO OasioB U CPOK, A0
KOTOpPOT0 3TH Oajljlbl MOXKHO MOJYYHUTh. 32 KaXJyl0 3a/ady, IOJHOCThIO CIAHHYIO B CPOK, CTYJEHT
MoJIydaeT ormnpeaencHHoe komuuecTBo OamnmoB (m. 10.3). 3a 3amauy, claHHyi (MIOJHOCTBIO WIIH
YaCTUYHO) TIOCJ€ YCTAHOBJIEHHOI'O CpPOKAa, CTYAEHT IIOJydyaeT HOJIb OajljioB, OJHAaKO 3Ta 3ajada
YUUTBIBACTCS C TOUKHU 3PEHUS BBIMOJIHEHUs TpeOOBaHUs caun He MeHee yeM 50% 3anay, BXOASIINX B
MeCSIYHBIC 3a/IaHMsl. MaKkcHuMallbHOE KOJTMYECTBO 0AJIJIOB, KOTOPOE CTYJCHT MOXKET IOJIYYUTh 3 3a/1a4H,
COCTaBJISIET B epBoM cemecTpe 231 6an, Bo BTopoMm cemectpe — 207 6aioB.

(2) B koHIe cemecTpa mpemnojaBaTellb OICHUBACT PabOTy KaXAOTO CTyJEHTa M3 CBOCU TPYIIBI U
no6asisiet emy ot 0 10 100 6asioB B 3aBUCUMOCTH OT TOTO, HACKOJIBKO aKTUBHO CTYACHT peliall 3aaun
y JIOCKHU U T. 1.

(3) B Teuenue cemectpa MPOBOIAUTCS TPU MOTOKOBBIX KOHTPONBHBIX paboThl. Kaxknas moroxoBas
KOHTpOJIbHAs paboTa COAEPXKUT ATh 3a7a4. Ha pemenue 3a1a4 u3 mOTOKOBOIM KOHTPOJIBHOW OTBOJUTCS
IBa akajeMudeckux yaca. Kaxnas 3agaua ouenuBaercs ot 0 10 30 6amnoB. CTyaeHT TOJIKEH MOJIY4YUTh
He MeHee 30 6ayIoB XOTsI OBI 32 OIHY TIOTOKOBYIO padoTy.

(4) Cymma 0amioB, HAUMCIEHHBIX CTYACHTY B cooTBeTcTBUU ¢ myHkTamHu (1), (2) u (3), Ha3bIBaeTCs
"Gamamu 3a paboty B cemectpe". OHa coOOIIaeTCsl BCEM CTYJIEHTaM JI0 MPOBEACHUSI KOHCYJIbTAIINH,
MIPEIIIeCTBYIOIIEH TPOMEKYTOUHOM aTTecTaluy (3K3aMeHY), U YIUTHIBACTCSI TIPU BHICTABICHUU OIIEHKU
3a HK3aMeEH.

Ilpomerxcymounan ammecmayus

OcBoeHNEe KOMIIETEHIMI OLIEHUBACTCS COTJACHO IIKAJIe OIEHKH YPOBHS CPOPMHUPOBAHHOCTH
KomrneTeHIMH. [TonoxxuTenbHas OlleHKa M0 TUCIUIIIIMHE BBICTABIISAETCS B TOM CIIy4ae, €CIU 3asBICHHAs
komnereHust OIIK-1 cdopMupoBaHa He HMXKE TMOPOroBoro ypoBHS. BwiBog 00 ypoBHe
c(OPMHPOBAHHOCTU KOMITETEHIIUN IPUHUMAETCS MPETOAaBaATENEM.
OxoHuaTenbHass OIIEHKAa Pa0OTHI CTYJCHTAa B TEYCHHE CEMECTpa NpPOMCXOIUT Ha dk3amene. OH
IIPOBOJIUTCS B KOHIIE CEMECTA.
(5) Ecnu cTyneHT He cianm HeoOX0IMMOe KOJIMYECTBO 3a7a4 U3 3aJaHui, TO 9K3aMEH OH HauYWHAET CO
cnayu ocrasuerocs (10 goctkeHus: 50%) koiauuecTBa 3a1ad B TeueHue He Oosee 30 muuyt. Ecnm
CTYZIGHT HE CIpaBIseTCs C OSTUM 3a OTBEJCHHOE BpeMs, TO OH TIIOJy4aeT OIEHKY
«HEYJOBIETBOPUTEIHHO.
(6) Ecniu ctynenT Habpaia HeTOCTAaTOYHOE KOJWYECTBO OAJIOB HA MOTOKOBBIX KOHTPOJBHBIX paboTax,
TO Ha 9K3aMeHE OH pemaer | 3agayy, aHaJOTMYHYIO Kakoi-HHOyIb M3 NMOTOKOBBIX. Ha 3T0 emy
orBoautcs 20 MuHyT. ECiiM cTyZieHT He crpaBiigeTcs 3a OTBEIEHHOE BpEMs, TO OH IOJIy4aeT OLEHKY
«HEYJOBIECTBOPUTEIHHON.
(7) Ecu ctyneHT cain HeoOX0oauMoe KOJTMYEeCTBO 3a/1a4 U3 3aJaHui 1 Habpasl JOCTaTOYHOE KOJIMYECTBO
0aJJIOB 32 MOTOKOBBIE KOHTPOJIbHBIE Pa00THI, TO OH EPEXOAUT K BOIIPOCAM 3K3aMEHAIIMOHHOT0 OUJIeTa.
(8) Dx3aMeHalMOHHBINA OWJIET COCTOMT M3 TPEX yacTel: ompezeneHus (4 moHATUs), GOPMYIHPOBKU
TeopeM (2 TeopeMbl), T0Ka3aTEIbCTBO TEOPEMBI WIIM pellieHHe yrpakHeHus (1 J0ka3aTenbcTBO TEOpEMbl
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WIM pemieHue ynpaxHeHus). OnpenerneHus SBISIOTCS HEOOXOAMMON 4YacThi0 OTBETa Ha
9K3aMEHaIMOHHBIN Omier. Eciu cTyneHT He 3HaeT XOoTs Obl 0JHOTO (K3 4) MOHSTHS, WU TOTYCKAaeT B
HUX KPUTHYCCKUE OMIMOKH, TO OH IMOJTYYaeT OIICHKY «HEYIOBICTBOPUTEIHHOY.

(9) MakcumyM OalIIOB, KOTOPBIE CTYJICHT MOKET MOJIYYHTh 3a onpeaeneHus, 120 6amioB, MaKCUMyM
6am1oB 3a hopMynHpOBKH TeopeM -160, MaKCUMyM 3a JI0Ka3aTeIbCTBO TeopeMbl 250 6aios.

(10) UtoroBas oueHka Mo IUCHUIUIMHE CTABUTCS Ha OCHOBE CyMMbI 0aJlJIOB 3a paboOTy B ceMecTpe U
0ayoB, HaOpaHHBIX Ha Sk3aMmeHe. Eciu crynent Habpan He meHee 1130 6aio, TO OH MOTyYaeT OLEHKY
«OTIUYHOY (MIPOABHHYTHIN ypoBeHb ocBoeHus kKommereHun OITK-1), ecnu menee 1130, HO HE MeHee
820 0astoB, TO OLIEHKY «XOpOIIo» (0a30BbIi ypoBeHb ocBoeHHs kommnereHiuun OIMK-1), ecnu MeHee
820, Ho He meHee 400 GamioOB, - OLEHKY «YAOBJICTBOPUTEILHO» (ITOPOTOBBIM YPOBEHb OCBOCHHS
komrereHimu OIIK-1). Eciu menee 400 OayuioB, TO IMONyYaeT OICHKY «HEYIOBICTBOPUTEIBHOY
(kommieTeHIIUs HEe chOpMUPOBaHA).

(11) B morpannynsIX (1o 0amiam) CUTyausX CTyAEHTY MOT'YT OBITh 33aHbl JIOTIOJTHUTEIIbHBIE BOIPOCHI
MocJie OTBETA Ha BCE BOIPOCHI 3K3aMEHAI[MOHHOTO OujieTa.

CooTBeTCTBHE HHIUKATOPOB M PE3yJIbTATOB OCBOCHHMA JUCIHUIIJINHBI

Tabnuna 10.1
HNuauxartop Pe3yabTaTt 00yuenus mo pucuumiinie | OmeHoYHbIe CpeacTBa
OIIK-1.1-TTpumenset Teo-
pPETHYECKHE U METOJI0JIOTH-
YEeCKHE OCHOBBI (P3UKO-Ma-
TEMaTUYCCKUX JUCHHUIUINH, | 3HATh  ONpEACICHUS W  TOHSTHSA,
MaTeMaTHYeCKUU armapar OTHOCSAIIMECS K OCHOBHBIM TeMam
JUISL penieHus mpodeccro- MaTEeMaTHYECKOTO aHaJIN3a.
HAJIBHBIX 3a/1a4.

IIpoBepka 3amau s
CaMOCTOSITEJIBHOTO

pellieHusi, IpOBEICHUE
KOHTPOJIBHBIX  paboT,
D9K3aME€H B YCTHOM

dbopwme.

OIIK-1.2-Vcnionb3yet Tep-

. . | YMerp pemarb THUIOBBIE  3aJayH,
MHUHOJIOTHIO U MOHSATUHUHBIN

IIpoBepka 3amad 1A
NIPpUMCHSITH IIOHATHA u (1)8.KTLI P p

anmapat 0a30BbIX (pU3HKO- CaMOCTOSITEIIBHOTO

MaTeMaTH4eCKOIro aHaIM3a IS

MaTEMaTHYECKUX AUCIIH- pellleHus, IPOBEICHUE
. peleHus TEOPETUUECKHUX "

IUTMH B cBOEH npodeccuo- KOHTPOJIBHBIX  paboT,

. MPAKTUYECKUX 3aJ]ad, CaMOCTOSITEIbHO o

HaJIbHOM JEATEIbHOCTH. JK3aMEH B YCTHOH
paboTtath Haj HECTaHIapTHBIMU

dbopwme.
MaTeMaTH4YCCKUMU 3aJa4aMu.

OIIK -1.3. O0mamaer
3HAHUAMH, HEOOXOIUMBIMHA
JUIS TIpernojaBaHust GU3UKO-
MaTeMaTHYECKUX
JUCIUILTAH B CPEIHHUX
CHCIIMATEHBIX YIeOHBIX
3aBeICHUAX.

3Hath GOpMYIUPOBKH U JoKa3aTenbeTBa | [IpoBepka 3amau s
OCHOBHBIX TCOPEM, OCHOBHBIC METOJIbI U | CAMOCTOATCIBHOT'O
MOAXO/bl aHaju3a /Al TPENoJaBaHUs | pEIICHUs, TPOBEACHUE
@HSHKO-M&TGM&TI/I‘ICCKI/IX JUCHUIUIMH B | KOHTPOJIBHBIX pa60T,
CpPeIHUX  CHEIHANbHBIX  Y4YeOHBIX | DK3aMeH B  YCTHOM
3aBEICHUSX. dbopwme.
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10.2. Onucanne KpuTepHeB W IIKAJ OLECHHBAHHS HHIUKATOPOB [OCTH:KEHHMSl Pe3yJbTaTOB

06yt1em/m no aucuunanHe « OCHOBbI MaTEeMATHUYECKOI0 aHAJIHN3a».

Tabmuma 10.2

Kpurepu YpoBeHb OCBOCHHS KOMIIETCHIIUU
. IInanupyemslie
pe3yIbTaThl 00yUCHHS
OLICHMBA
(mokazarenu . . .

HUA OCTHOKEHHS He IToporosslit bazoBrlii ITponBHUHYTHIN
pe3ynbTa SATAHHOTO YDOBHA chopMHupOBaH YpOBEHb YPOBEHb YPOBEHB

TOB (0 6ayoB) (3 6aia) (4 6aina) (5 6anmoB)
oGyucHH OCBOCHHA

a KOMITETEHITHI)

1 2 3 4 5 6
YpoBeHb JeMoHcTpupy | YpoBeHb 3HaHUU YpoBeHb 3HaHUHI
3HaHUIl HUXKe eT o01ue COOTBETCTBYET COOTBETCTBYET
MUHUMAaJIbHBIX 3HaHUA IporpaMme nporpaMme
TpeGOoBaHUIA. 0a30BBIX HMOJATOTOBKH 110 HOJTOTOBKU 110
HnmeroT MecTo MOHATUH 1O TeMaMm/pazzenam TeMam/paszaenam
rpyOsIe TeMam/pasfen | JTUCHUIUIHHBL JUCHUTUINHBL.

ITonnoTa OIK 1.1 OIINOKH. am Homnyckaercs CB0o0OOIHO U
3HAHUM JUCLUIUIMHBL. | HECKOJIBKO apryMEHTHPOBAaHH
Homyckaetcst | HEerpyOBIx/ 0 OTBEYaeT Ha
3HAUUTENBHOE | HECYLIECTBEHHBIX JIOTIOJTHUTEIIbHBIE
KOJIMYECTBO omubok. He BOIIPOCHI.
HEerpyOBIX OTBEYaeT Ha
OLINOOK. JIOTIOJTHUTENbHBIE
BOTIPOCHI.
OtcyTtcTBUE IIpogemonctp | IlpomemonctpupoB | IIpomemoHcTpupo
MUHUMAaJIBHBIX HPOBaHBI aHBI BCE OCHOBHBIC | BaHBI BCE
YMEHUM. YaCTUYHO ymeHus. Peensl OCHOBHBIE
He ymeer OCHOBHBIE BCE OCHOBHBIE yMeHus. PenieHsl
Hatnuse peartb YMEHHUS. 3a/laHus C BCE OCHOBHbIE
- OIIK 1.2 CTaHapTHbIE Pewensl HETpYOBIMHU 3a/1aHus B
3agayn. IMeT | TUIOBBIE OIMOKaMU FITH C TTOJTHOM 00BbeMe
MECTO TPpyOBIe 3a/1a4yu. HEJO0YETaMH. 0e3 HeZI04eTOB U
OIINOKH. JormymieHst OmHOOK.
HerpyObIe
OIITHOKH.
YpoBeHb JeMoHcTpupy | YpoBeHb 3HaHUM YpoBeHb 3HaHUM
3HaHUIl HUXKe eT oburue COOTBETCTBYET COOTBETCTBYET
MHUHHMMAaJIbHBIX 3HAHUA porpaMmMe nporpaMme
TpeOoBaHUil. 0a30BBIX MOATOTOBKH 110 MOATOTOBKH T10
He ymeer MOHATUH IO TeMam/pasjesiam TeMaM/paszziesam
pewartb TeMam/pa3fen | TUCHUTUINHBL JUCUUIUINHBI.
CTaHapTHbIE am Pewenst Bce Pewens Bce
Hanmnuue 3a1a4M X JUCLUIUIMHBL. | OCHOBHBIE 3a/1aHUsl | OCHOBHBIE
3Hanuii u | OIIK 1.3 TpeOOBaHMIA. Pewenst C HETpyObIMH 3a/1aHus B
YMEHUI Nmerot Mecto TUIIOBBIE OIIMOKaMU FLTH C TTOJTHOM 00beMe
rpyObIe 3a/1a4yu. HEJO0YETaMH. 0e3 HeZI04eTOB U
OLIMOKH. Jomyckaercs OIINOOK.
3HAYUTEIHHOE CgobonHO 1
KOJIMYECTBO apryMEHTHPOBaHH
HEeTpyOBIX 0 OTBEYaeT Ha
OIIHOOK. JIOTOJIHUTEIIbHEIE
BOIIPOCHL.
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10.3. TunoBbie KOHTPOJILHBIE 32aHUSI U MATEPUAJIbI, HEOOX0IMMBIE 1JIfl OLIEHKH
pe3yabTaToB 00y4YeHust

Ba,ﬂ;a}lﬂﬂ mo oCHOBaM MaTeMaTHYeCKoro aHaJadnia

I cemecmp

3aganue 1 (coare ao 6 oxraips)

1. [8 Bannon] C noMomeo Toclef0BATETLHOND 1TPHMEHEH IS 308MEH TAPHELX
npectpaszosannii moeTpouTs rpadmrn ey nr i
dr+2
(a) flz) = ——i
r+4
(6) flz) = 52® + 4]z — 3.
2. |5 6annos| Hafirun nponssoanyio dy yaknum

In(3 +ctgx? . }
y =sin (Df\t—:—TJ]) — e ¥ arecos( ¥ + 3+ 5t x).
-

3. |5 Gannos] Merogou warvemarnueckoll HHAVKELHME JOKA3ATLE HEPABEHCTEO

ﬁ<1+L_+L_+_..+L_<2ﬁ_ n=2.
V2 W3 Vv
4. |6 6anmos| Halirn Bce a, 118 KoToprx cymectsyer takoe b, uro npn scex ¢
BhIDameHne b‘j —(Ib‘f' Jac— E'Q — b He IO TEILRHO, 3ATHIIHTE VOOIOEHE 3aJaMH
B 'l'i"]']:n[l’[][ﬁ_‘ K]iﬂ.'l['l'(]]'][]]i ]i('i‘(]ﬁ][u[(]["l']’[ H i'}'][11"("1'13(]]3?1][]’[5[.
5. |6 BGanmos] Taa seex o € B naflti T00HLe PPAHKIEL TOCIE10BATEILHOCTH

Tn = (—1)" (1 — a/n?).

6. [6 Gaamos] Hecaegosars noc e oBare b HOCTE HA OFPAHKUEHHOCTE B MOHO-
TOHHOCTE W HaflTH el npejgen: r; = 5, Ty = m
7. [12 Bannos] Jokazars, 1ro NocieJ0BATEILHOCTE T, = COSTE PACKOIHTC.
Oanako, mis kamaoro @ € [—1. 1] mafigercs cxogsmascs & o 0o Qocielosa-
TEMLHOETh Ty, = COS T
8.5 6amnos] Henogass ys ack MITOTHIECK HE PA3I0KEH N 318N eHT D HEL X () YHE-
Hil, BLMHCIRTE Ipegen

i In(1 + 2sin” x)

ey M-2-1"
9. [5 annon| Henoassys saveuarersustil npeaer, nafltn npesen (ctg r)=2
npe x — 74
10. |5 6annos] Henoassya npasuao Bepuyaan — Jonurans, wafitin npejet

lim rarccos —.
T—+a0 Vv1i+ J'!
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Sagaaue 2 (coars oo T noafipa)

11. [6 Gaanor| Bepuo an, 1To cyUECTEYIOT TAKHEe UHCIa a, b, 1To

1+r1:u"_1+|51'2

Sy T - —+ (.
sin x T Cos T () fpi

12. [10 6annoes] Hogofpars dyacmm suga C(r —a)® koropuie ayunre seero
ANNPOKCHAHPYIOT ) VHELL N

fa) ctgznpn = — 0

(6) Insinz npn = — 7/2.
13. [T Gamnor] [Jokasars, 1T0 cyIMecTEYeT eAMHcTEeHHAD yHkuns y = y(x),
ONPEAEIEHHAR 10 Boex sHautennil nepeMednoll © 0 yI0BTeTBOPAICINAT VPAL-
nennio Kemnepa y — esiny = =, 0 < £ < 1 Jlpkazars, uro ara hVHEDHS
(Gecxomweuno ) mupdpepennupyvena. Hafiryn ef sgavenne 1 sce NPoHIBOIHBE 10
TPETBEND MOTHIKA BRI TEN L0 npi = (0.
14. |5 Gannos] Onpegennrs wiweao geficTENT eabiny Kopaedl ypasnennn 3o —
4r* — Gxr® + 12r — 20 = 0 w AoKaIMIOBEATH WX (T. @ ONPEJeTHTH WHTE]BAIL
KoHeUHOM MUpHHLED [aydme < 1), B KadI0M H3 KOTOPHIX JEMHT TOABKO 0JHH
KOPEHE ).

[T Gannmor] Henoawsyn reopeuy Jlarpansa o KOHeUHOM IPHPAIIEHHH,

ONPESEINTE HAHMEH B M0I0KHTeasHoe tieao A rakoe, aro g scex = £ B

e ging — e =gz + 1) < A

16. [T 6annos] MuomecTso Bemer TEeHH B pemenuil ypasuenns =¥ = y* co-
cToNT W3 AEyx KpHeELx. [epeas yragueaercs Qerko: y = T, BTOPAd 384610
mapaverpiaek @ = (14675 y = (1+8)V7 ¢ > —1 (npu t = 0 snavenun =
Iy OUpeJRIRIOTC KAk conTEeTcTEYomme npeein ). Haflrn yron, mog koropeiu
3TH KPHELIE IEPECEKAIOTON.

17. |7 Gamnos| Hafirn pasaosenue pynxnnn y = 27001350 no dhapuyae
Teflaopa B okpec THOCTH BYAS 40 27 ¢ ocTaTouHsy wienou B opue Jlarpansa,
18, [8& Gaaaos] Mocrpours rpadm GyuKLnR

2z —1)
R

19. [15 Gannor| Haflitn neonpeneleHHEE HHTErPais
rdr
@@+ D-17 + D= e

?m-‘»r +sinz’
2 dr

{1:‘.! + az):a;'z :

(&)
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Bagaane 3 (coary oo 30 wonbpa)

20. [8& Gaaaor]| Haiiru nnrerpan

?+1

1
3.‘|r\ctgz
f ( +ze*™ ! 4 V3 + -‘l) dr.
-1
21. [5 Baaaor| Hafiru y'(0), rae

ylx) = fﬁ‘= cos(xt) di.

sin T

22, |5 Gannoe| Hpn kakux sHaveHnax napaderpos p o g (g > 0) cxomires
HecobeTBEHHBL HHT erpad

i r

f(:r: w/2) ST
1+ax7

= 2

23. [5 Gannos] Onpegeaurs ofiacTs cyIIECTEOBAHNA HHTEIPAJA I BEIPAIHTL
ero Uepes HHTerpan Biaepa:
w2
ctg? x dr.
0

24, [20 6annos] [[ukaonga — aTo KpHEBad, 3aJaHHAL YPABHEHHAMH

r=1—sint. y=1-—cost.

[a) nauey oaHofl ApKH WHEIOMTLL]

(0) naomam won aproil;

(B) ofséy Tera, MOAYUEHHOTO BRAILEHNEM apkH BOKPYT oo Or;
(1) maomagk NoBEPXHOCTI YKA3AHHOTO TEeJa.
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3ananmne 4 (coars gap 30 nexabpa)

25. [5 Gaaaor| Hecaeapsars cxoausocTs paja

1y =1
Z(I‘l‘i—]) )

26. [5 Bamaor| Hecaeapsars cxoausocrs paja

oo
Z COS T
ne -

n=1

27. |5 Gannos]| Hecaeaosars noTouetnyo o pABHOMEPHY 0 CXOQHMOCTE HA HH-
repeate [a,00), a = 0, mociegosareasuoctn f,(r) = arcetg nr.

28, [5 Bannos| Moassyacs npuanaxoy Bellepmrpacca, wecaenosars iyek -
OHAMLHELT Pl HA PABHOMEDHYID X0 MOCT B

Z oy sin 75, re[-1.1].
29. (10 ﬁan.rmn] Dm{carh OETACTE CNOJUMOCTH CTENeHH BN PHIDE

E {n+2 {n+'!~)

n=({

== l n®
il 1+ = "
©3(173) -
30. [10 6annos| Mpuyensa nurerpiposanne L andpeper i po sEanne, Hailtn

CVMMBL DHEIOOE

- n‘zl'
(a) Z n+l
:-: pin

E (3n)!
31. [l[l ﬁan.nun] Pasnomurs & pag Makaopena pyarnun

rinfz+Vz2+ 1),

(6) fe-‘“ dt.

o
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OcHosel maremarundeckuro anajania. Cemectp 1.
Konrponabnasa pabora. Bapuanrt 1.

. H H BAKHY @ BhIOJHASTCR HEe paBencrBo d '] = i [I
—_ 1

f(z) = arctg(z*+az+sin(a®z)), g(z) = (sinosino. .. osin)(z).
2019

HUKEL}KH'I'E, Hro HOCAEJ0EATCABROCTE CROAHTCH, H HELH,..U,H'I.'E pi

T =3, Tn1 =124z, n > 1,

Hpe e

. HELH,‘J,H'I'E‘ HaOTHYHBIE Hpedetbl NoCIe 1080 re/ibHOCTH

_ w’sin(wn/2) +1
" n+1 '

- Haltaure npegen

lim (1 + 222)° ",

r—

- Hafigure toukn paspoisa (pvHKLMKH, VCTAHOBUTE BUX poj, Hall-

AHTE CRaYkH d}_‘y'l'il'-’.LLl-llrl B TOYERX PasipblBa l-ro RIS
1 1
flz) = —

T |z|
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3aganus 10 OCHOBaAM MATEMATHYECKOro aHajmsa (2-W cemectp)

Samamme 6 (coars & 15 MapTa)

. |5 Gamnon] Hapucosats musam vpoRss dyasmmn f(z. 1) = 2 — 2 Ha ee ofiacTi onpeneneHns.
Ty

. |7 Gannos] Hafte gacThse nponspogase, Marpmny Axobn v apdebepenmman orobpasenns f R SR

SANAHEOTD hopMyIoH 2
_{ y+ysin(z41)— 2
flzy.2) = ( —yT + 2eos(z — 1) + £ )

B Touke (0,1,1).

. |5 6annon] [lposeputs, wro dyuxma w(r,y) = @z + ¥(y)), rae @, o — mddepenmpyente ynmmm,
¥NIORNETEOPHET PABEHCTEY
fu u fu u

brordy Oy or

. [6 Gannor] Oneparopa Jlannaca A NepeROIHT KRy JEARTH TMafkys GVHEEING U{T, ¥, 2) B HOBY®
dyHKIHO

. ﬁ’u+ﬁ’u+ﬂ&u
Ty Gt
BrisicauTs, kak neRcTeyver oneparop Jlannaca Ha oepHYeckH CHMMETPHYHEIE W HKIAR, T. €. /W HKIHH EXIA

u = f(r), roe
T:m.

Haimw Bee clhepiieckl CHMMETPHIHEE VHEIHE, VIORISTEOPAIHE VpapHeHro Jlanmaca Au = 0.

A

. |5 Bannor] Pazmosomrrs no dopsyne Tefizopa 10 BTOPOro NOPSAIKA B OKPeCTHOCTH ToukH (—1,0) vk
flz.u) =eth.
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6. |5 Bannon] Hafmi Todsm JoKaTeHOTD 3KCTREMYMA GYHEIHE
r=rfy2y—y+r—y.

7. |5 bannon] Henpeprrnas dysknms 2 = 2(T, ¥) yI0EIETEODAST YCIOBHI
-rg—y2+222+1y—21r=0

H yenosimo 2(0,1) = 1. Jokasats, 9To B HeROTOPOR oxpecThocTH ToukH (0, 1) oxa Geckonedno gudwhepen-
IMpPYEMa, & B CAMOR TouKe HaiTH dz md 2.
8. |5 6annon] [TpeofpasosaTh Kk NOMNPHKEM KDODIHHATAM r # 0 DnddbepeHIMATRHOS BRDAREHHE
du iy dudv
rdy ~ yor
e u = u(r,y),v = vir.y).
9. |7 Gannon] [lokasaTs, 4T0 YPaBHEHHE TEIUIONPOBOIHOCTH

Hu _bu
ar iy
HE HEGMEHNET CEOEMD BEHJIA MPH 3aMEHE MEPEMEHHRIX
3 T § 1 u i E_:_’
= - = —— = — v,
] ] N

rae @ = 4(T, 7).
10. |5 Gannos] Hafy v HCcoaeqoBaTh TOMKH YCAOBHOTO 3ECTPEMYMa iy HKIMH T 4 4y — 22, eCJIH ee NepeMeHHEE
CENIAHR COOTHOMEHHSMM

4 64y" 482 127 £ 4By 422 =26, Tdy=2.
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11.

|5 Bamnon] Jokasars, wro dyakmus r? — 2ry + 3y — 27 — 2y ocTHrEeT HAWOOIIEIIETO W HAWMEHBIIETD
FHAYEHNA HA MHOMECTEE TOYEK MJOCKOCTH, VIORIETRODROMY veaosms 272 4 5y < 2ry + 25, H HAlTH 3TH
SHAYMEHHH.

3ananme T (cuatk k 15 anpens)

. |5 Gannos] HamennTs nopsiaok HETETPHDOBAHHS E JEOHHOM HHTErDATE

45 1_2®
dr f f(z,u)dy.
a[="1/7

. [5 Gannor] YVeazars ofaacTh, B KOTODY® NEPEXOIHT TpeyToumkauk 0 < ¢ < 1,0 < y < 1 — =, npr

SAMEHE TEPEMEHHEX T 4+ ¥ = U, ¥ = uwv. C noMombo KODDIMHATHEY JHHAA ONHCATH, KAK NEACTEVET 9T0

npeobpazosasne. BRpasuTh MEORHOA HETEPI N0 TREVTWIEHHKY 0T NPOHSBNIEHOR VHKIHA B KOODIHHATAX
UM

. [8 Gannor] Hasenwms nopsaok HETETPHPOEAHAA E TPOHHOM HATErpaie (Beero 6 ciocobow)

1 —=z?

e

a

[

fiz.y.z)dy.

1—
a

. [6 Gannor] OnpemreadTs YHCND BHTEOE (MOMHEDX o60DOTOR YT71A) CIHpaTH AXAMETR & = ;55 wrobhl 0

ATk, OTPAHAYHEAEMAN TI0CTEJHAM ENTKOM TOH CIMpATd H ocko (X, OuNa He MeHee 2018"

. [6 Gannor] Halti ofibem Tena, OrpaHNYeHHOTO NOBE[KHOCTHMM

2 2

x* =z T
T+ﬂi+g—l: Z—?+ﬂz-
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6. [10 Gamnonr] [lo mapy pamayca B pacnpenenena sacca M ¢ moraocThe o7, ¥, 2). HalTH MoMesT HHEpIHRT
MApa OTHOCHTE/LHD JHAMETDA, SCJIH MJ0THOCTE B TOMKE (a) nponopiwoHansHa, (6) ofparno nponopimo-
HANBHA PACCTOAHMI OT 3TOR TOYKH A0 EHTDA MIapa.

7. |5 bannor] Heenenorams Ha cxoHMOCTE JEOHHON HHTETDAT
ff drdy
T8 oay?
zr'-l-lr’_‘.-i

220,530

8. |6 Gannon] HewToHOBRIM NOTEHITMATOM TENA B TOUEE (I, 7. 2) HASKEASTCH HHTETDAT

L plE.m, {) dE dn df
H{I.H:—}—Ljf‘};{z_e}?+[y—ﬂ}2+[2—1:}2

T8 ¢ — MNOTHOCTE Tena, a V' — 3anAMasMas AM 000ACTE NpoCTpadcTea. JJOKA3aTE, IT0 EHE 3Tof o0nacTn u
Geckoreuno AuchdepeHIHpYeMa; ee IEPERE MPOHIEOIHEE ¢ TOUHOCTRO 10 TIOCTOHHHON PAEHEL KOMITOHEHTAM
CHJIBI, € KOTODPOH TEl0 NPHTATHEAET MATEPHANBHYI TOUKY EIHHWYHOH MBCCHl C KOODIWHATAMH T, U, 2; &
CYMMA BETOPEI NMPONIEOIHEN DARHA HYIW, T €. U — TAPMOHHUECKAN (yHKITHA.

3ananue 8 (coath K 30 Man)
1. |5 Gannor] Hatrn nesrp Mace koHTypa cieprieckoro Tpeyromsamka 12 + y* + 22 =l r 2 0,y = 0,2 > O

2. |5 Gannor] BaraneanTh NORSPXHOCTHRIR HHTErpan 1-ro poga jjsﬁ,me.? STO "NEHTA" | BRHICEKASMAS
HBT[&D@DJIDH,D,&Z:IE+IJE—1MHHTUIDEFDCIHMHI+E=IHE+E=3.

3. |5 6annor] Hasmn pabory eexvopmoro nons F = (rz,y, 2 — 1) BO0JE KOHTYPA, 3ATABASMOTD YCIOBHAMA
z=1-1'—y* z—r=149 =0, H OPHEHTHPOEAHHOTO HanpamierneM or Tourn (0,0, 1) K Touxe (—1,0,0).
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4. |5 6amnor| Hairu notox BexropHOro nmoas F' = (ye®. 2T, T) yepes npsMoyronbHywo mwiomaaky ABCD c

BEPITHHAMH
A(3,0,1), B(-2,0,1),C(—2,2,0), D(3,2.0).

OpuesTaiys nIomaiKn 3a1aercs obxogom kpasi: A -+ B - C — D.
5. [15 6amnor| JokasaTs ToXIeCTBa
(a) grad(uv) = ugradv 4 vgradu,
(6) div(ud) =udivA+ A-gradu,
(8) rot(uA) =urot A — A x grad u,
(r) div(Ax B)=B-rot A — A-rot B,
IJIe ¥ B U — CKansipHbe noist, a A u B — BexTopHHIE.
6. [30 Gasuton] BHSCHHTh, KaKHe W3 NEPEYNCIEHHBIX HHXKE BEKTODHHIX MOJEH NOTEHIHATLHE, a KaKHe —
COJIEHOMJIATTLHEL (M HARTH NOTEHIMAT):
(a) (2zy + 2)i + (2? — 2u)j + =k,
(6) 3y% — 3z% — (v? + 27)k,
(8) zep — cose:/p,
(r) ePsinype, + e cos pe, /p + 2ze;,
(1) 2re, + eo/r + €y /(rsinf),
(e) —petgbe,/r +peq/r +2cos e, /r.
7. |5 6amnog] C nomonko dopmyns Crokca HARTH THPKY/ISIHKO BEKTOPHONO TIOUS

1 a —
—ml-F(y-l'I)J +smzk

BJIONL OKpyskHOCTH: 72 4 y? = 1, 2 = (), ODHEeRTHPOBAHHOM MPOTHE YACOBOH CTPEJIKH, €CJIH CMOTDEeTh W3 TOY-
Ku (0,0,1).
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10.

11.

. |5 6annos] C nomomewo dopmyns Iayeca — OcTporpaickoro HalTH NOTOK TOJIS

i+ v+ 2%

Yepe3 BHENTH:0K CTOPOHY CHMILIEKCA, TOCTPOEHHOO 10 TpeM GasiCHBIM BEKTOPAM, KOTODHIE NPHJIOMKEHB K
HAYaly KOOD/IHHAT.

. [15 6annon] IocunTaTs MUPKYASIMO B/OML TPAHAITN TUIOCKOH OGNACTH: PajHyc-BEKTOpa T' | noasi r/r2.

Jlnsi Tex e BEKTOPHBIX MOJIeH HARJAWTE HX MOTOKH Yepe3 rpaHuiyy obsacTi. J1s nocieHero U3 yKasaHHbIX
nosieft pasbepiTe CilyuaH, KOrjia Hayaslo KOOD/IMHAT JIEXKHT BHE oOJIACTH, BHYTDH Hee W Ha I'DaHHIe.

|6 6asnor] [ocuwraTs HHETErpaisl BTOPOTO pojia

/(y—z)dr+(z—z)dy+<z—y)dz,
Cs

rjae Co — OKPYXHOCTH, 110 KOTOPHIM eIHHHYHAS cdepa ¢ NEHTPOM Y HyJIe NEPEeceKaercs BePTHKAILHEIMH
NJOCKOCTSIMA Y = =T M KOTOphie NMpoberawTcsi MPOTHE YACOBOH CTPEIKH, ecid HalmoaaTh 3a 9THM €O
CTOPOHK! NOJIOXKATENILHOR NoIyocH abeimec.

|5 6annor] Hasrn wrrerpan or auddepenmmansion dopms

/z:rdyAdz+zydzAdz+yzdzAdy,
s

rae S — BHemmsisi CTOpPoHA YacTh WWMEAPa 72 +y? =r?, r <0,y >0,0< 2z < H.
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OcHosel Mmaremarnydeckuro anaansa. Cemecrtp 2.
Konrpoabnasa pabora. Bapuant 1.

. Halipre nponssoinyio z; Brouke u =1, v =1/2, ecan

r=1v" -2, y=4dw, z=13% .

. Banucars audchepenupnansioe BRpaskeHne

2 !
T zz+yzzy

B HOJSIPHBIX KDOPAMHATAX T = PCOS(, ¥ = psin .

. B obanacrn 22 + 2% — 2y < 0 naltrn nausMenbinee 3sadedue

hvHKLHK

2(z,y) = 3y* — 2.

. HELH,.'J,H'I'E' HEHT Macs U,.'J,HUIJU,.'J,HUH I0CKON 1A cTHHBL

0<zr<7/6, 0<y<cosiz.

. HELH,'J,H'I'E obBEM Tedld, OUpadiYednoro nosepXHOCTHMEL

z=2—2"—9", z=—22+12

29



Choucox BOIIPOCOB, BLIHOCUMBbIX HA 3K3aMEH.

IlepBbiii cemecTp
. MHoecTBa. Onepanuu HaJl MHOKECTBaMHU.
. Oto6paxenus u pyakun. I'paduxu GyHKIMIA 1 UX TpeoOpa3oBaHMUsL.
. JIornueckas cuMBoMKa. Bbicka3plBaHus ¢ EpeMEeHHBIMHU. KBaHTOPBI.
. Teopema u oka3zaresnbcTBO. MeToa 10Ka3aTesNbCTBA OT IPOTUBHOTO.
. MaTtemarnueckass UHAYKLIHS.
. bunom Herorona.
. HepaBenctBo bepnymiu.
. BemectBennsle unciaa. AKcMoMa NOJHOTHI. [IpuHIUT BII0KEHHBIX OTPE3KOB.
. Orpann4eHHOCTh MHOXKECTBA. HUKHSSA ¥ BEpXHsA TpaHULA MHOKECTBA. MUHMMYM U MakCUMyM
MHO’KECTBA.
10. Tounsle rpanunpl. CyliecTBOBaHUE TOYHBIX rpaHull. PaciimpenHas yuciioBas mpsiMasi.
11. Kpurepuii nns Tounsix rpanuu. Ilpunnun Apxumena.
12. ITocnenoBarenbHOCTH. CXOAsIuMecs nociaenoBaTesbHOCTH. [lociienoBarenpHOCTH, CTpeMALIMecs K
0ECKOHEYHOCTH.
beckoneuHo 6osnbie n 6eckoHeYyHO Maiible. OrpaHUYeHHbIE IOCIEI0BATEIbHOCTH.
13. Ilpenen nocnenoBaTeaIbHOCTH M HEPABEHCTBO. ENMHCTBEHHOCTH Mpeielia MoCIe10BaTeIbHOCTH.
14. Teopema 0 3a:XaToi MOCIEIOBATEIBHOCTH.
15. IIpenen mociie10BaTeIbHOCTH U OTPAaHUYEHHOCTh. CBOMCTBA OECKOHEUHO MaJIbIX.
16. IIpenen nociaenoBaTeabHOCTH U apuMETUYECKHE ONIEPALIUU.
17. IlognocnenoBaTeIbHOCTH U YaCcTU4HbIE ITpeaeibl. Teopema bonbiano - Beliepmrpacca. Bepxuuii
Y HYWOKHUH IIPeJIeN N0CIIEJ0BATEIbHOCTH.
18. MoHoTOHHBIE TIOCTe0oBaTeIbHOCTU. Teopema Beiiepmirpacca 0 MOHOTOHHOM
I10CJIEZI0BATEIbHOCTH.
19. ®ynnamenrtanbHble nocaenoBaTenbHocTH. Kpurepuit Komm.
20. IIpenenbHble TOUKKM MHOXKECTBA Ha npaMoil. OnpeaeneHue npeaena GyHKIUH.
21. OKpecTHOCTH U MPOKOJIOThIE OKPECTHOCTH Ha MpsiMoi. Onpeenenre npeaesbHON TOUKU U
IpeJiena Ha s13bIKe OKPECTHOCTEM.
22. DKBUBAJIEHTHOCTb onpenenennit npenena pynkuuu no Komm u no I'eitne.
23. Tlpenen pyHKIMM U HEpaBEHCTBO. TeopeMa o 3axatoil pyHKIUH.
24. Ilpenen GpyHKIMU U areOpandecKkue oreparuu.
25. Kpurepuit Komm st npeaena GyHKum.
26. Teopema o npezaene KOMIO3UINH DYHKIUH.
27. AcumnToTHuecKue cpaBHeHus o-manoe u O-6ombinoe. [IpeoOpa3oBanue BoIpaXKeHUH C 0-MaJIbIMU
1 O-00JBITUMU.
28. Teopema 0 CpaBHEHUU MOKA3aTEIbHOM, CTETIEHHON U Jorapu(pMUUecKon (HyHKIIHUHI.
29. I'naBHas yacTh GyHKIMHU. DKBUBaJEHTHbIE QYHKIMHU. Teopema O IJIaBHbIX 4acTAX 3JIEMEHTapHbIX
GbyHKIHi.
30. PaGota ¢ HeonpenenennocTsiMu Buaa 0/0 u oo/,
31. CymectBoBanue mpezena nocienoarenbHoctH (1+x/n)". TlokasatenpHas GyHKIHS U €€ CBOCTBA.
Yucno e. 3aMeyaTenbHbIN Mpeaen s NoKa3aTeabHON pyHKINH.
32. HatypanbHblit TorapudM U ero CBOWCTBa. 3aMedaTeIbHbIN Mpeiest A HaTypaJIbHOTOo Jorapudma.
33. CrenenHast pyHKIUS U €€ CBOWCTBA. 3aMeyaTeNIbHbIHN Npeaes s CTEIEHHON (PYHKIINHU.
34. Tpuronomerpuyeckue GyHKIMU. 3aMeuaTeNbHbIN peaes Uil CHHYca.
35. HenpepsiBHOCTh (pyHKIIMU B Touke. Knaccudukanus pa3psiBoB. HenpepbIBHOCTH CyMMBI,
Pa3HOCTH, IPOU3BEIECHNUS, OTHOILIEHUS, KOMIIO3HUIINH.
36. HenpepriBHOCTD (DyHKITMU HAa MHOXKeCTBe. Teopema bosbiano - Komm o mpomMexyTOdHBIX
3HAUEHUSX.
37. Teopema BeiiepmTpacca 0 HanOoJIbIIeM U HAUMEHbBIIIEM 3HAYCHUSX.

\

O 00 1N DN KB WK —
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38. Onpenenenue mpon3BoAHON GYyHKIINH. DU3HYECKUN 1 T€OMETPUIECKHII CMBICI TTPOU3BOTHOM.
39. Onpenenenue quddepennnana. ['eomerpudeckas nareprpetanus auddepenimana. Ces3b
MIPOU3BOIHON U AuddepeHnnana.

40. IuddepenumrpoBanre u anredOpandecKue orneparnm.

41. Ilpon3BogHAs KOMIIO3UIIUY U OOPATHON (DYHKITHH.

43. IIpon3BoHBIC dJIEMEHTAPHBIX ()YHKIIHA.

44. JlokanpHbli 3kcTpeMyM. Teopema depma 0 HEOOXOAMMBIX YCIOBUSIX SKCTPEMyMa.

45. Teopembl Pomns, Jlarpanka, Ko o npupaiienuu.

46. Omnpenenenue crapuinx npousBogHbx. @opmyna Teitnopa ¢ ocratkom B popme Jlarpanxka.
47. ®opmymna Teitnopa ¢ octatkoM B popme Ileano. Paznoskenus Teisiopa OCHOBHBIX 3JIEMEHTAPHBIX
GbyHKIHH.

48. JloctaTroyHOE YCIIOBHUE JIOKAJIBLHOIO 3KCTPEMYMA.

49. Kpurepuiit MOHOTOHHOCTH (PYHKLIUH.

50. Bemmykisie 1 BorHyThie GyHKIuu. Kputepuii Beimykiaocta GpyHkiuu. Touku neperuoda.

51. AcumnroTsl. HaxoxeHue acuMIIToT.

52. IlpaBuna bepuymim — Jlonurans.

53. Meron HproToHa npulIIMKEHHOTO PEIIeHUs] ypaBHEHUI.

54. IlepBooOpa3Has (HeonpeaeaeHHbI naTerpai). Teopema 0 MHOXKECTBE IEPBOOOPa3HBIX.

55. JINHENHOCTH HEONIPEACIIEHHOI0 HHTErpasia. IHTerpupoBaHue mo 4acTsaM sl HEONIPEACIEHHOIO
UHTErpaa.

56. 3ameHa ¥ MOJICTAHOBKA B HEOTIPEJICTICHHOM MHTETpaJIe.

57. IlepBooOpa3Has paluoHAIBEHON (PYHKINU.

58. Iutddepennmaibabie ypaBHEHHS € PA3ACISIONUMUCS TIEPEMEHHBIMHU.

59. Jluneiinble nuddepeHnnanbHble ypaBHEHUS C TOCTOSIHHBIMU KO3 QUIIEeHTaMHU.

60. Onpenenenue unrerpana Pumana. Pa3Ouenus u uuterpagbHble CyMMbI. ['eomMeTpuueckas
UHTEPIIpETALMS] HHTErpaa.

61. UnTerpansasie cymmsl JapOy. Kpurepuii lapOy. Kpurepuii uHTErprpyeMoCTr B TepMUHAX
kosiebanus ¢pyHkuuu. HeoOxoaumoe ycioBre HHTErPUPYEMOCTH.

63. UnTerpupyeMocTh HETIPEPHIBHON 1 MOHOTOHHOH (DYHKITHH.

64. JInHenHOCTh, alTMTUBHOCTh 1 MOHOTOHHOCTBh MHTEIpaJa.

65. IlepBast Teopema o CpeHEM.

66. CBs13p MHTErpaJia U epBOOOPa3HOM.

67. ®opmyna HetotoHa - Jleitonuna. ®opmyna quddepeHnrpoBaHus HHTErpaja ¢ IEpeMEHHBIMU
IpeieIaMH.

68. ®opmymna Teilinopa ¢ UHTETPAIbHBIM OCTATOYHBIM YJIEHOM.

69. OnpeneneHre HECOOCTBEHHOTO UHTErpaia sl 0eCKOHEUHOM 1 KoHeuHoi Touku. Kputepuit Komn
CXOAMMOCTH HECOOCTBEHHOI'O UHTETpaJla.

70. AGcomoTHas M YCIOBHAS CXOAUMOCTb HECOOCTBEHHOT0 MHTErpana. CXoauMocTh abCOIOTHO
CXOJSILErocs HHTErpaa.

71. UnTerpupoBaHue CTENEHHbIX 0COOEHHOCTEM.

72. MaxopaHTHBIN IPU3HAK CXOJAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB U TEOpEMa CPaBHEHUS.

73. Ilpusnaxu AGens u [{upuxie cXoqUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

74. CX0auMOCTh HECOOCTBEHHHBIX MHTETPAJIOB B CMBICIIE TJIABHOTO 3HAUEHHUS.

75. Diinepossl uHTerpainsl: [-pynkuus u B-¢pynkuuns u ux ocHoBHbIe cBoicTBa. @opmyna CTUpIUHTa.
Huterpan Ditnepa - [Iyaccona.

76. Ilnomans KpuBoauHEHON Tpanenuu. [lnomans smmrnca.

77. O0beM Ten BpaleHusl.

78. lnuna kpuBoi. HezaBuCMMOCTD UIMHBI IIyTH OT apaMeTPU3aLUH.

79. Iinomaae MOBEPXHOCTH BPAIICHUS.

80. Macca 1 LIeHTp Macc OJTHOPOAHOIO CTEPHKHSI.

81. Onpenenenue psaa, YaCTUYHBIX CyMM, cxopsierocs psaa. Kpurepuit Komm cxogumoctu psina.
Heo6xoanMoe yciaoBre CXOIUMOCTH psiaa.
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82. AGCOIIOTHO | YCIIOBHO cXofsmuecs psabl. CXOauMOCTh aOCOIOTHO CXOSIIErocs psijia.

83. MaxxopaHTHBIN NMPU3HAK CXOJUMOCTH 3HAKOMOCTOSIHHBIX PSIIOB U TEOpPEMa CPaBHEHMUSI.

84. NHTerpanbHblii IpU3HAK CXOAMMOCTH 3HAKOIIOCTOSIHHBIX psA0B. CXOAMMOCTb 3TaJIOHHBIX PSIIOB.
["apmonunueckuit ps.

85. Ilpuznak Ko cxoauMocTy 3HAaKONOCTOSIHHBIX PSJIa.

86. IIpu3nak JlamamOepa cX0AMMOCTH 3HAKOIIOCTOSIHHOTO Psijia.

87. Ilpuznaku Abens u J{upuxie cXoAUMOCTH 3HAKOIIEPEMEHHBIX PSA0B U Npu3HaK JleiOHua.

88. [loToueuHas u paBHOMEpHAs CXOAUMOCTh (DYHKIIMOHAJIBHBIX MOcea0BaTenbHOCTE. Teopema o
HEMPEPHIBHOCTH Tpesiena (yHKINOHATIBHOH MociieoBaTeIbHOCTH. PaBHOMEpHAs HOpMa.

89. [loToueuHas U paBHOMEpHAs CXOJIUMOCTh (DYHKIIMOHAJIBHBIX PsiioB. Teopema 0 HempepbIBHOCTH
CyMMBI (yHKIIMOHAIBHOTO pAfa.

90. Teopema o nuddepeHmpoBanuu GyHKIIMOHATBHOTO Psijia.

91. Teopembl 06 HHTETPUPOBAHUH (PYHKIIMOHAIBHOTO Psizia.

92. Kpurepuit Komm paBHOMEpHO# CXOAUMOCTH (PYHKITMOHAIBHOTO Ps/IA.

93. MoxapaHTHBII npu3HaK Beiiepmtpacca paBHOMEPHOH CXOAMMOCTH (DYHKIIMOHAIBHOTO Psfa.
94. ITpuznaku A6ens u lupuxiie paBHOMEPHON CXOIUMOCTH ()YHKIIMOHATIBLHOTO Psijia.

95. Ompenenenue cTereHHoro psaa. Paauyc cxonumoctu creneHHoro psgaa. CXoauMOCTh Ha TPaHULe
00JacTU CXOUMOCTH.

96. PaBHOMEpHAast CXOAMMOCTH CTereHHOro psana. [lounennoe nuddepenunpoBanue u
MHTETPUPOBAHUE CTETICHHOTO PAJA.

97. Pan Teiinopa OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.

Bropoii cemecTp

1. Onpenenenune apudmernaeckoro mpocrpancTsa R" u eBkiamaoBa paccrosaus B HeM. OnpenencHue
METPUKH U METPUUYECKOIo IpocTpaHcTBa. OnpeneneHue HOPMbl U HOPMUPOBAHHOIO ITPOCTPAHCTBA.
Hopwma u metpuxka. [Ipumepbl HOpMUPOBAaHHBIX U METPUUYECKUX NPOCTPAHCTB. DKBUBAJIEHTHOCTH HOPM
BR".

2. OTkpsITHIC 1 3aMKHYyThIC miapbl. Ckasspaoe npousseneHue B R". Hepasercrsa Komn -BynsikoBckoro
1 MUHKOBCKOTO.

3. Tlpenen mocnenoBatenbrocTH B R". OTKpBITBIE U 3aMKHYTBIE MHO)KeCTBA. CBOWCTBA OTKPBITHIX U
3aMKHYTBIX MHOKeCTB. OKPECTHOCTH, BHYTPEHHHUE, BHEIIHUE, TPAHUYHBIE TOUKH.

4. Kpurepuii 3amknyTrocTd. Komnaktel. Kputepuii komnaktHocT. CBsI3HBIE MHOXKECTBA U 00JIACTH.

5. MuddepenumpoBanue (GyHKIMA MHOTUX NepeMeHHbIX. OmpeneneHne JMHEHHOro OTOOpakKeHUs.
[Tpumepsl. Martpuna nuneitHoro oroopaxkenus. Onpenenenue nuddepennuana. OnpeneacHue 4acTHOM
npou3BoaHOW M Matpuibl Skobu. Cs3p nuddepeHmana ¢ 4aCTHBIMU MPOU3BOAHBIMU. [Ipumep
HeaudepeHurpyeMbIX QYHKIUN C YaCTHBIMU IPOU3BOJHBIMU.

6. 'paguenT GyHKIMHU U €r0 BUJ B I€KAPTOBBIX KOOpAUHATaX. ['eoMeTpuyecKHii CMBICI IpaJiueHTa.

7. MuddepenniupoBanue u ainredpandeckue onepanuu. JuddepeHimpoBaHue KOMIO3UIUN, ETHOE
IIPaBUIIO.

8. OmnpeneneHue cTapumx NPoU3BOAHBIX. [lepecTaHOBOYHOCTh YaCTHBIX MPOU3BOAHBIX. OnpeneneHue
npocrpanctaa CK(U)

9. ®opmymna Teitnopa. Onpenenenue Broporo auddepennnana u matpuils ['ecce.

10. Onpenenenune JI0KaaIbHOTO 3KCTPEMYMA U KPUTHUUECKOM TOUKH.

11. Heobxoammoe ycioBHe JIOKaIbHOTO dKCTpeMyMa. JlocTaTouHOe yCIIOBHE JTOKATHHOTO SKCTPEMyMa.
12. Pa3pemmMocTh cucTeMbl JIMHEHHBIX ypaBHeHUH. Teopema 00 oOpaTHON GyHKINH.

13. Teopema o HesBHOM (yHKIUH. [Ipumepsl.

14. Judpdeomopdusmbl. KpuBonuHelHble CHUCTEMbl KOOpAMHAT. 3aMeHa MEPEeMEHHBIX B
¢ depeHInaTbHbIX BhIPAKEHUSX.

15. OmpezeneHne 3IEMEHTapHOTO IIaAKOro k-MepHoro MHOrooopasus B R". Onpenenenue

rinagkoro k-meproro Muoroo6pasus (¢ kpaem miu 6e3) B R". Kpaii u rpanuna. SIBHBIA U HeSBHBIN
croco0bl 3a7aHuss MHOrooopasus. [lpumepsl. @yHKIUYN epexoa.
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16. Ompenenenne KacaTelbHOTO BEKTOpa M NPOCTpaHCTBA K MHOroooOpasuio. KacatenpHoe
IIPOCTPAHCTBO HESBHO 3aJJaHHOI'O0 MHOT000pasusi.

17. Onpenenenue ycinoBHOTo SKcTpeMyMa. HeoOxonumbie ycaoBUs YCIOBHOTO 3KCTpeMyMa (IPUHITUT
MHOXkUTenen Jlarpanxka). JloctaTouHble yca0BHs YCIOBHOTO SKCTPEMYyMa.

18. Wurerpan Pumana. I'eomerpuueckas MHTepIpeTalns MHOIOMEpPHOro MHrerpaia. OmpezneneHue
MHOIOMepHOro uHTerpana Pumana uepes cymmsel lapOy. Onpenenenue Mepsl JKopaaHa 1 MHOKECTB
n3MepumsbIx 1o JXKopaany.

19. CgoiictBa uHTerpana Pumana (aqaMTUBHOCTb, MOHOTOHHOCTb, HHTETPUPYEMOCTh HEIPEPBIBHBIX
GbyHKIUN).

20. OrmpeneneHue 31EMEHTaApHOIO MHOXecTBa (OOBEAMHEHUE N-MEPHBIX IPOMEXYTKOB) M €ro
cTaHapTHOU Mepbl. CBOMCTBA CTaHAAPTHOW Mepbl (AAAUTUBHOCTD U CUETHAs aTUTUBHOCTB).

21. Onpenenenue BHemHel Mepsbl Jlebera. CBolicTBa BHEIIHEH Mephl (KOHEYHOCTbh, CyOaITUTUBHOCTB ).
Onpenenenre U3MEPUMOro MHOXKECTBA B N-MEPHOM ITPOMEXKYTKE.

22. Onpenenenue mepol Jlebera Ha n-mMepHOM TTpoMexyTKe. OnpeneneHne n3MEpUMOT0 MHOYKECTBA U
mepbl Jlebera B R". CpoiicTBa M3MEpUMBIX MHOXKECTB (curma-anrebpa). CpoiictBa Mmepsl JleGera
(caetHas anauTuBHOCTB). M3mepumocts QN[0,1] mo JleGery u Hemsmepumocts 110 XKopaany.

23. MHoxecTBa Mepbl HOJIb. CBOHCTBAa MHOKECTB MEPBI HOJIb, CBA3b CO CUETHOCTHIO.

24. Omnpenenenue wusmepumoil mo Jlebery ¢ynkumu. OrmnpeneneHue «modtd Bcroay». CBoiicTBa
M3MEPUMBIX (YHKIIUH.

25. Onpenenenue mpoctoi pynkuuu. Onpenenenue UHTErpaia ot npoctoii Gpynkuuu. Onpenenenue
unTerpaia Jlebera. CoiictBa nHTerpana Jlebera.

26. Ces3p unterpanoB Pumana u Jlebera.

27. OmpeniesieHue KpaTHOTO B MTOBTOPHOTO UHTErpasioB. Teopembr @younu u Tonemm.

PaccranoBka npeienoB HHTErpPUPOBAHMSL.

28. ®opmyna 3aMeHbl MEPEMEHHOW B HHTerpaie. ['eomeTpuueckuii cMbICi skoOuaHa. SIkoOuaHbI
KJIACCUYECKUX CHCTEM KOOPAMHAT. DJIEMEHTHI IUIOIAAN U 00beMa B KPUBOJIMHEHHBIX KOOPAUHATAX.
29. nTerpupoBaHue CTENIEHHBIX OCOOEHHOCTEH.

30. [loka3arenbcTBO (POPMYIIBI CBA3U MEXY disIepoBbIMU MHTerpasiamu. HTerpanst @penens.

31. Uurerpansl, 3aBucsamue ot mapamerpa (M30I1). Teopema JleGera o MaxkopupyemMoit CXOAUMOCTH.
32. HenpepsiBHocTh U nudpepenuupyemocts M3O0I1. I'maakocts ramma-¢yHkuuu. Beruncnenue
uHTerpana tuddepeHpoBaHueM 1 HHTETpUpoBaHueM 1o napamerpy. @opmyina nuddepeHupoBanus
N3O0II ¢ nepeMeHHBIMU NIpEACIaMU.

33. Unrerpan Jupuxie. [lotenuuan npoctoro cios. OnepaTop ApoOHOT0 HHTETPUPOBAHMSL.

34. Onpenenenue uaTerpaia 1-ro poaa no k-mepHomMmy MHOroo6pasuio.

35. JlnvHa KpUBOM M 3JIEMEHT JUIMHBI B Pa3JIMYHbIX CUCTEMaX KOOPJAUHAT.

36. IImomans NOBEPXHOCTH M JIEMEHT IUIOLIAIN B PA3JINYHBIX CHCTEMAaX KOOPINHAT.

37. He3aBucumocth uHTerpaia 1-ro poaa no k-MepHoMy MHOroo0pasuio OT mapamMeTpu3alyii.
38.0mpeneneHne OpHEHTAaMU BEKTOPHOrO IpocTpaHcTBa. OmnpeneleHue OpHUEHTAlUuu Ha
MHOroo0pasuu. OpueHTHpyeMble 1 HEOpUEHTUpYeMble MHOTOOOpa3us. JIuct MeOuyca.

39. OmnpezneneHue BHEUIHEW HOpPMaaM K Kpaio MHorooOpasus. OmnpesneneHue HHIYIUPOBAHHOMN
OpHUEHTAIINH Kpasl.

40. Onpenenenue BHenrHeil Hopmanu K (n-1)-mepHoMy MHOroo6pasuto. Opuenranust (n-1)-mepHoro
MHOroo0pa3us npy NOMOIIM HOpMaJu. BeipakeHne BHEIIHEW HOpMalI Yyepe3 mapaMeTpu3aluio.

41. Knaccuueckue unrterpaibabie popmyisl. @opmynsl ['puna, ['aycca- Octporpanckoro, CTokca.

42. I'pagueHt, poTop, IMBEPreHIus 1 JIarjaciaH B IeKapTOBbIX KoopauHaTax. Onepartopa ['amunpToHa
(nabma).

43. PaboTa noJjs BA0JIb KpUBOW U HMPKYJIALUS 1oJis. [I0TOK BEKTOPHOTO MOJIsl 4Yepe3 MOBEPXHOCTb.

44. ®opmyna I'aycca - OcTporpaickoro B TEpMHUHAX IUBEPIEHLUNU U MIOTOKA.

45. ®opmyna CTokca B TEpPMUHAX POTOPA, TOTOKA U LIUPKYJISALIAH.

46. ®uU3MYECKUil CMBICI POTOpPA U IUBEPTEHIINN.

47. IloTennuanbHOE B 0€3BUXPEBOE BEKTOPHOE T0JIE. Y CJIOBUE OTCHIIMAIIBHOCTH TTOJISI.

48. ConeHonyianbHOE U O€3TUBEPreHTHOE BEKTOPHOE TOJI€. Y CJIOBHUE COJIEHOMIATBHOCTHU TOJIS.
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49. DneKTpOCTaTUUECKOE M0JIE TOUEYHOI 0 3apsAaa. MarHUTHOE MOJIe 3JIEMEHTApHOTO TOKa.

50. YpaBHeHue TtemnonpoBogHocTH, 3akoH Kymona, teopema ['aycca, 3akon buo - Capapa, cuna
Jlopenia, 3akon Amriepa.

51. TlpaBuio g npeoOpa3oBaHUs MPOU3BOIHBIX IIPU 3aMEHE.

52. IIpaBuio ass mepexoia OT OJHOro 0azuca KacaTelbHOTO MPOCTPAHCTBA K JPYTOMY.

53. [IpaBuiio juist mpeoOpa3oBaHus KOOPAUHAT BEKTOPOB. 3anuch grad B MOJISIPHOM CUCTEME KOOPAUHAT.
54. Koapdummentsr Jlame. 3anuck grad, rot u div B OpTOrOHATBHBIX KOOPAUHATAX.

55. Onpenenenue BHemHer auddepenunansaoil popmel. basuc B mpoctpanctee 1-popm. Buemnrnee
npousBeneHue 1-¢popm. basuc B mpoctpanctBe gopm. CooTBeTcTBHE MEXIy (HOpMaMU H TOJSIMHU
(dbopma paboTsl, popma moToka, hopma o0bema).

56. Onpenenenue naTerpana (2-ponaa) ot Gopmsl 1o MHOT000pa3uio. COOTBETCTBUS MEXKIAY HHTETPATIOM
oT (hopMbI paboThI U pabOTON MOJISA, MEXKTY MHTErpaioM OT (POPMBI IIOTOKA M IIOTOKOM MOJIS.

57. Onpenenenne nupdepennnana Gopmsl. Ces3b quddepenimana GopM ¢ BEKTOPHBIMHU ONIEPALHSIMU.
58. O6o6mennas ¢opmyna Crokca. Kiaccuyeckne HHTErpayibHble (OPMYJIBI KakK CICICTBUS
0000mmeHHoU (hopmyibl CToKca.

IIpumeps! 6M1eTOB HA IK3aAMEH
IlepBbIii cemecTp

Buier Ne 1
Pemute 3a1a4y U3 KOHTPOJIbHBIX paboTaXx.
Omnpenenenne 0ObETUHEHUS ABYX MHOMKECTB.
Omnpenenenne GpyHAaMEHTAIBHON OCIEI0BATEIBHOCTH.
Omnpenenenue nepBooOpa3HOM.
Onpenenenue abCOMOTHON CXOAUMOCTH psfa.
CdhopmynupoBaTh KpUTEPHIX MOHOTOHHOCTH (DYHKITHIA.
CdhopmynupoBathb pu3HaKk AOesnsi CX0IMMOCTH HECOOCTBEHHOIO HHTErpaja.
Jlokasats npusHak AOemsi CXOJUMOCTH HECOOCTBEHHOTO HHTETpaa.

NGO~ wWdE

Bropoii cemecTp

buser Ne 1
Pemmuth 3a1auy U3 KOHTPOIBHBIX paboOTax.
Omnpenenenne apupMeTHIECKOro mpocrpancraa R".
Onpenenenue unrerpaia Pumana.
Ornpenenenne KpUBOJIMHEWHONW CHCTEMBI KOOPIMHAT.
Omnpenenenne 6€3BUXPEBOr0 BEKTOPHOTO TOJIS.
ChopmynupoBaTh TEOPEMY O JTOCTATOYHBIX YCIOBHUS YCIOBHOTO SKCTPEMYyMa.
Cdopmynmposats Teopemy ['aycca- OcTporpaackoro.
Hoxazats Teopemy ['aycca- Octporpaackoro.

NN E

OueHouHble MaTepuanbl IO IPOMEKYTOUYHOM aTTECTaluy, NPEIHAa3HAYCHHBIE [UIS TPOBEPKHU
COOTBETCTBHUS YPOBHS INOATOTOBKM Mo auctuiinHe TpeboBanusM CYOC, xpaHsaTcs Ha kadenpe-
pazpaboTurke PIIJ] B meyaTHOM U 371€KTPOHHOM BHJIE.
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