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1. HEPEYEHb IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110
JUCHHUIIVIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMU PE3YJIBTATAMU
OCBOEHUS OBPA3OBATEJBbHOM ITPOT'PAMMBI

Bua gesiTeIbHOCTH BBITYCKHUKA

JlucuMmiinHa OXBaThbIBa€T KpPYr BOMPOCOB, OTHOCAIIUXCA K HAYYHO-HCCIIEN0BATEILCKON
JeSITEIbHOCTH BBITYCKHUKA B COOTBETCTBUM C KOMIIETEHLUSIMU U BUJAMU JESTEIbHOCTH, YKa3aH-
HBIMH B yUeOHOM ILJIaHE.

ean aucHMNINHbBI

HCJ’IBIO HU3YUCHUSA OUCHUILIMHBI ABJIACTCA 3HAKOMCTBO 06y‘-IaIOHII/IXC$I C MECTOM U POJIBIO
MaTeMaTUKU B COBPEMEHHOM MHpE, MUPOBOH KyJIbType W HUCTOpUU; (POPMUPOBAHUE JTUYHOCTH
00yJaronuxcsi, pa3BUTHE MX MHTEIUIEKTa U CIOCOOHOCTEH K JIOTMUYECKOMY U aJITOPUTMUYECKOMY
MBIIIJICHUTO.

3agaum AW CUMIIMHBI

— Ha MpUMepax MaTeMaTHYEeCKUX MOHSATUH M METOJIOB IPOJIEMOHCTPUPOBATH OOydYaro-
IIUMCA )ICI)’ICTBPIG 3aKOHOB MaTCpHUaJIbHOI0 MHpa, CYIIHOCTHL HAYYHOI'O IIoJaAxoJa, CHGIII/I(bI/IKy Mmate-
MaTHUKHU U €€ pOJib B HAyYHO-TEXHUUECKOM IPOTpecce;

— co3aath GyHIAMEHT MaTeMaTH4ecKoro oOpa3oBaHMs, HEOOXOIUMBIN JJis pa3BUTHS 00-
MIEKYJIBTYPHBIX, 00IIeTPO(PeCcCHOHANBHBIX U MPO(HECCUOHATBHBIX KOMIIETCHIIUA U I U3Yy4EHUS
MOCICAYIOIUX AUCIIMIIIINH.

Kon Conepxxanne [lepevyeHb NJIAHUPYEMBIX Pe3yJIbTATOB
KOMITeTEeH I U KOMITEeTeH LI i 00y4YeHHUsI IO TUCIUTLINHE
1 2 3
3HaTh:

- BUJIbI U CHICUU(DHUKY UCTOYHUKOB JOCTOBEPHON MaTeMaTHYe-
ckoit nH(opManuu (yaeOHHKH, YIeOHBIC ITOCOOMS, KOHCIICKTHI

JICK I/II71 HMHTCPHCT, HA HBIC CTAaThH ),
CrocoOHOCTH K caMo- THH, PHCT, Hay4 );

yMeThb:
OK-7 OpraHu3allid U CaMo- .
- HMCIOJIB30BaTh pa3IM4YHbIC MCTOYHUKHU I/IHq)OpMaHI/II/I B CBOCU
00pa30BaHUIo.
pabore;
BJIAJIETh:

- HaBBIKaMU 00pabOTKM WH(}OpMAIHMK C LENBI0 TMONYYECHHS HO-
BBIX 3HAHUM.

CnocoOHOCTh HCIOJb- | 3HATH:
30BaTh 0a30Bble 3HA- | - OCHOBEl MAaTEMAaTHKH, €CTECTBEHHBIX HAyK, HH(POPMATHKH IS
HHUS €CTECTBEHHBIX Ha- | MMOCTPOEHUS METOMOB PEIICHMS Pa3IMYHBIX MaTEMATHUYECKHX
VK, MATEMaTHKH W WH- | 3a[a4;
(OopMaTHKH, OCHOBHBIE | YMETh:

OTIK-1 (dakTel,  KOHIEMIIHH, | - BEIOUPATh CIIOCOOBI pElICHHs 3a/1a4 PUKITaTHONH MaTeMaTHKH;
TIPUHITATIBI TeOpuil, | BJIAAETh:
CBSI3aHHBIX C MPUKJIAJ- | - HABBIKAMH PEIICHUS 3a/1a4 C UCTIONb30BaHUEM TTOHITHH MaTe-
HOM MATeMaTHKOW U | MAaTUYECKOrO aHAJIN3A.
WH(POPMATHKOH.
3HaTh:
- TIOHATHS U 0a30BbIC OINPEENeHHUs, MPOOIEMbI MATEMAaTHIECKO-
CnocoOHOCTE  IIOHH- | TO aHAIM3a;
MaTh, COBEPIUICHCTBO- | YMETh:
IIK-2 BaTh U IPUMEHSTh CO- | - IPUMEHSITH amnmapaT MaTeMaTHYECKOTO aHajm3a s popmanu-
BPEMEHHBIIl  MaTeMa- | 3alli¥ W pelleHus 3a/ay;
TUYECKUU anmapar. BJIAJIeTh:
- HaBblkamMu JH(depeHIpoBaHns W HHTETPUPOBaHUS (DYHK-
Ui




2. MECTO JUCIHMILIAHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI' PAMMBbI

Jucnumuaa b1.5.05 MaremaTtudeckuii aHanu3 OTHOCHTCS K 0a30BOM YacTH M SIBISCTCS
00s3aTeNbHOM ISl U3yUESHUS. .

Hucnunnuna MaTemaTnyeckuil aHanu3 0a3upyeTcsl Ha 3HaHUSIX OCHOBHBIX 00I11e00pazoBa-
TEJIbHBIX MPOTPAMM.

OCHOBBIBAsICh HA M3YYCHHH YKA3aHHBIX MPOTPaAMM, TUCIUILIMHA MaTeMaTUdecKuil aHaIu3
MPEACTABIISIET OCHOBY A uM3ydeHus: nucuuiuinH: KommexcHbiit ananus, uddepennuanbHbie
ypaBHEeHUs, YnciaeHHble MeToabl, MeTonbl onTuMu3anuy, OyHKIIMOHAIBHBIA aHAIN3, JIMHEHHOE U
HEJIMHENHOE ITporpaMMupoBanue, MartemaTrnyeckoe NnporpaMMHUpoBaHne, MareMaTndeckoe MoJjie-
nupoBaHue, MudopmanmoHHbie TEXHOJIOTHH B MaTeMaTuke, MoJenupoBaHue B MaTEMaTUUYECKUX
MaKeTax.

Takoe cucTeMHOE MEKIUCIUIUTMHAPHOE U3YUCHHE HAIMIPABICHO Ha JIOCTHIKEHUE TpeOyeMo-
ro ®I'OC ypoBHs IOATOTOBKH 10 KBanu(puKauu 6axkaaasp.

3. PACOPEJEJEHUE OB BEMA JJUCLHUIIJINHBI

3.1. PacnpenesieHue 00beMa JMCUMILIMHBI 110 (popMaM 00ydeHH s

Tpyooemxocme oucyunaunsl 6 yacax
Buo
) )
2 z g Konum- ntpome-
(Dopma g 2 S Q ) Hcymou-
S = ) N 3 X ponvHas .
obyuenusn Y 3 Y g .| 2R Holl am-
g 5 S 3 |33 S |88 paboma
N = 2| S ¢ S |8 Es5|8= mecmauyuu
Q N N RS X 3 =R S s 8
5 S 3528 £ |S¢/ 25§58
= O | R |TF R [N RJ|C8S
1 2 3 4 5 6 7 8 9 10 11
Ounasn 1 1,2 | 324 | 157 | 70 | - 87 86 1,2 kp K3aMeH
3aouHan - - - - - - - - - -
3aoynas (yc-
KOpeHHoe 00y- - - - - - - - - - -
YEeHHE)
OuHo-3a0uHas - - - - - - - - - -

3.2. Pacnpenesnenne o0beMa JMCUMIIMHBI 10 BUJIAM YUeOHbIX 3aHATHI U TPYA0EMKOCTH

Tpyoo- 6 m.u. 3 Pacnpedenenue
M- 6 UHmMEpPaKmuenou, no cemecmpam, uac
Buo yuebnuvix 3anamuii aKmueHoli,
Kocmo UHHOBAUUOHHOTL Ji 2
(uac.) dopmax, (uac.)
1 2 3 4 5
I. KontakTHasi padoTa 00y4aroIuxcs ¢
npenojgasateseM (Bcero) 157 64 85 72
Jlexunu (JIk) 70 14 34 36
[Ipaktuueckue 3austus (113) 87 50 51 36
KonTponbsHas pabora + - + +
['pynmnoBsie (MHIUBU YA IbHbIE) "
KOHCYJIBTAIUH )
II.CamocTosiTesibHAs1 padoTa 00y4aro- 36 ) 30 54
muxcs (CP)
[TonroroBka K MpakKTUYECKUM 3aHITHIM 40 - 11 29
[MoaroroBka Kk 3K3aMeHy B TCUEHHE CEMe- 16 ) 6 10
cTpa
BeinonHenrne KOHTPOIBHOM paboTh 30 - 15 15




III1. ITpomeskyTOYHASL aTTECTALMS
9K3aMeH 81 - 45 36
OO1ast TPy 10eMKOCTh AUCIIUTIIMHBI Yac. 324 - 162 162
3ad. enl. 9 - 4,5 4,5

4. COAEP) KAHUE JUCHUIIJINHBI

4.1. PacnpenesieHue pa3iesioB JMCUMILIMHBI 110 BUAAM YUeOHBIX 3aHATHI

- VISl 04HOM (pOpMBbI O0yYeHHS:

Mo Buovl yueonvix 3anamuii, 6Kouan ca-
pas- Tpy- MOCHOAMENbHYI0 PAdOmy 00yuaouuxca
Oe- Haumenoeanue Doort- u_mpyooemkocms; (uac.)
aau pazoena u KOCTD YyueOHble 3aHAmMUA camocmos-
me mema OucCyuUnIUNb (wac )’ npaxkmu- menvnaa pa-
Mol ) JleKyuu ueckue ooma ooyuaro-
3anamus wuxcs
1 2 3 4 5 6
1. | BBenenue B MaTeMaTHYECKHH aHAIN3 33 10 17 6
1.1. | YUncnoBble mocaeaoBaTeNbHOCTH. 8 3 4 1
1.2. | ®yHKUMSI, OCHOBHBIE TIOHATHSI. 2 1 - 1
1.3. | Ilpenen ¢pyHKIMU. 15 3 9 3
1.4. | HenpepbIBHOCTD ()yHKIIWH. 8 3 4 1
2. I[ml)(l)epetmnaﬂbﬂoe HCUHCIIEHHE PpyHk- 39 13 14 12
MM O/IHOIi MepeMeHH i
2.1. | IlpousBogHasi GyHKITHH. 14 4 6 4
2.2. | Anddepenumpyemocts GyHKINH. 3 2 - 1
2.3. | Juddepenumanst  pynkiuun.  dopmyia
N 5 2 2 1
Teiinopa.
2.4. | OcHoBHble TeopeMbl aupdepeHIInaTbLHOTO 3 5 ) 1
WCUHCIICHHS.
2.5. | llpunoxenne auddepeHranTbHOro ucuuc-
JIEHUs K HCCIICJOBAHUIO (QYHKIUH H T0- 14 3 6 5
CTpOEHHIO rpaduka.
3. I/IHTefpaJleoe Hcuncenme dyHkoun 66 16 28 2
O/IHOI1 mepeMeHH oIl
3.1. | HeompeneneHnHbIit HHTETpaI. 9 2 4 3
3.2. | UnTerpupoBanue mo 4actiM B HeoIpene- 5 1 > >
JICHHOM WHTErpale.
3.3. | UuTerpupoBaHue palMoOHAIbHBIX IPOOCH. 8 2 4 2
3.4. | UnTerpupoBannie  TPUTOHOMETPHUYECKUX ] 5 4 5
BBIPKCHUM.
3.5. | UnTerpupoBanne upparvoHaIbHBIX BBIpa- ] > 4 >
KEHUH.
3.6. | Onpenenennslii uHTErpas PuMana. 7 2 2 3
3.7. | ['eomerpuueckre U (PU3NICCKUE MPUITOKE- 15 3 6 6
HUS ONPeEJIeNIEHHOT0 HHTETpaJa.
3.8. | HecoOcTBeHHBIE WHTErpaibl MEPBOTO H 6 ) ) )
BTOPOT'O poJa.
4. | Paagel 42 12 10 20
4.1. | YucnoBsie psambl. CXOOUMOCTh YHCIOBOTO 6 > ) 4
psza.
4.2. | Pagpl ¢ mOM0KUTENLHBIMH YICHAMM. 8 2 2 4
4.3. | 3naKonepeMeHHbIC PSIIbL. 7 2 2 3
4.4. | OyHKIMOHATBHBIE PSABL. 7 2 2 3
4.5. | Psanger Teiimopa u Makiiopena. 8 2 2 4
4.6. | Psagpr @ypoe. 6 2 2 2




5. | PYHKUMHU HECKOJIbKHMX IEpPeMEHHbIX 27 7 8 12
5.1. | Ilonsitne GpyHKIMHU n mepeMeHHbIX. [Ipenen
W HENpPEphIBHOCTh (YHKIUH N TEpeMeH- 4 1 1 2
HBIX.
5.2. | YacTHble TPON3BOIHEIE. 10 3 3 4
5.3. | OkcTpeMyM QYHKIHK n IepeMEHHBIX. 7 2 2 3
5.4. | DneMeHTHl TeOpUHU CKAISIPHOTO MO, 6 1 2 3
6. Kparnblie u kpuBonHeiinbIe 36 12 10 14
HHTErpaibl
6.1. | /IBolHOI U TpOITHON MHTErpajbl. 14 6 4 4
6.0, 3aMeHa MepeMEHHBIX B KpaTHBIX HHTErpa- 7 ) 5 3
Jax.
6.3, KpuBonuueiiHple WHTErpanbl MepBOro po- 7 5 > 3
Ja.
6.4, KpuBonuueiiaple WHTErpaigsl BTOPOrO pPoO- ] 5 > 4
Ja.
HUTOI'o | 243 70 87 86
4.2. ConepxaHue TMCUMILUIMHBI, CTPYKTYPUPOBAaHHOE N0 pa3jaejiaM U TeMaM
Buo
A 3aHAMUA 6
0" Haumenosanue UHMEPAKMUBHOII,
pasoena pazoena u memol Coleporcanue neKyULOHHBIX 3AHAMUTL AKMUGHOI,
W memvt OUCUUNTIUHBL UHHOGAUUOHHOU
popmax,
(uac.)
1 2 3 4
1. BBenenue B MaTeMaTH4YeCKHIl aHATU3
1.1. UwucnoBkle mocienoBa- OmpeneneHue YHUCIOBOW IOCIEIOBATEILHOCTH.
TENLHOCTH. [Ipumepsl  4YMCIOBBIX  TOCJIEAOBATEIbHOCTEH.
Apudmernyeckrue NEWCTBUS HAJ YHCIOBBIMH IMO-
CJIEZIOBATENbHOCTSIMA. MOHOTOHHOCTh HYHCIIOBOM
II0CJIEAOBATEIBHOCTH. MUHUMAIBHBIM M MaKCHU-
. Jlexuus ¢ Tekymmm
MaJbHBIN AJIEMEHTHI. ['paHH YHCIIOBBIX IOCIIENO- KOHTPONEM
BaTtenpHOCTeW. [loHsATHME mHpenena 4YUCIOBOM IO- (1 wac.)
crenoBatenbHOCTH. KOHEUHBIH W OECKOHEYHBIH '
npenen. IIpenen MOHOTOHHOM MOCIEAOBATENBHO-
ctu, Teopema Beitepmrpacca. JleMMa o BiIOMKEH-
HBIX oTpe3kax. IloamocnenoBarenbHOCTH, YacTUY-
HBII IIPEJEIT TOCIEN0BATEIBHOCTH.
1.2. Oynkums, ocHOBHBIC 1T0- | [ToHATHE QYHKIMH, 00JIACTh OMpeneeH s, MHO-
HATHSL. ’kecTBO 3HaueHMid. ['paduk ¢yHkumu. CrocoObt
3amanus QyHkiupn. CrnoxHast ¢yHkius. [pann -
¢yHkunu Ha MHOXecTBe. OrpaHnyeHHast (QyHK-
1usi. OCHOBHBIE dJIeMEHTapHbIC QYHKIIUH.
1.3. [penen pyakumm. [penen ¢ynkiuu no [efine u Komm, BuIb! mpe-

nena ¢yukinuu. CpolicTBa mpenena (yHKIUU
(apudmMeTrueckue oOInepamnuM, MPEaes CIOXKHON
¢yHkuuy, omeHka npexaena). [lepBwlii 3ameua-
TENBHBIN IIpenen, ero ciuenacTeus. Bropoil 3ameda-
TENBHBIN TIPEIeN, ero CIe/CTBUs. beckoHeuHo Ma-
nas  (QYHKIMS, TPUMEPbl OSCKOHEYHO MaJIbIX
¢ynkuuii. beckoneuHo Oonbmas (QyHKIUS, TPHU-
Mepbl OeckoHeuHo Oonbmux (yHknuid. CBolicTBa
OCCKOHEYHO MalbIX M OECKOHEYHO OONBIINX
¢yskiui. CBsA3p Mexay OCCKOHEUYHO Majod u
OeckoHEeUHO OoubIoi GyHKIuMeld. [ maBHas yacTh




OECKOHEYHO MaJoii u OECKOHEYHO OOJIbIION
(GyHKIMU. OKBUBAJICHTHbIE OCGCKOHEYHO Mallbe,
Ta0JINLA SKBUBAJICHTHBIX OECKOHEUYHO MAJIBIX.

1.4.

HenpepriBHOCT  (hyHK-

IUH.

[TonsiTHEe JIEBOCTOPOHHETO M IPABOCTOPOHHEIO
npeaena B Touke. HempepblBHOCTH (YHKIHH B
TOYKEe U Ha MHOXKecTBe. [IpumMepsl HempephIBHBIX
¢ynkuuii. HenpepbIBHOCTD 371eMEHTApHBIX (QYHK-
nuil. Bunel pa3peiBoB QyHKIHMK (KOHEYHBIH, Oec-
KOHEUHBIH, yCTpaHUMBIA pa3pbiB). [Ipumepsr pas-
peiBoB (ynkumii. I[lepBas w BTopas Teopema
Bonpuano-Komm. IlepBas u Bropas Teopema Beii-
epiTpacca. Teopema 0 HENPEPHIBHOCTU 00paTHOM

GyHKIINY.

Jlexuusa-6ecena
(1 gac.)

JAuddepenunanbHoe ucunciaeHne QYHKIUMU OAHOM NepeMeHHOoM

[MpousBoaHas GyHKINH.

3amaya 0 MOCTPOEHNH KacaTebHOW K KpUBOM. 3a-
Jlada 0 CKOpOCTH ABIKeHUs. OmpenereHue mpo-
u3BogHON. ['eomeTpuueckuii cMmbICI MPOU3BOA-
HoM. Pusnyeckuid cMmbici npou3BoaHoM. [IpaBuna
BBIYMCIICHHUS TIPOWU3BONHON (PYHKIMH: MPOU3BOI-
Hasl CyMMBI, Pa3HOCTH, NPOU3BEACHUS, YACTHOIO,
cnoxHoi  ¢yHKknuu. [loHsATHE MPOM3BOTHBIX
CTaplIUX NOPSAKOB. BeluncieHne Npon3BOAHBIX.

2.2.

HuddepenmupyemocTsb
byHKINH.

[ousTre muddepeHnEpyeMocT GYHKIIUN B TOUKE
u Ha MHOXKecTBe. CBsi3b Mexay auddepeHnupye-
MOCTBIO M HEIMPEPBIBHOCTHIO (QYHKIMH. Y CIIOBHE
maddepentupyemoct pyHkuuu. [Ipumepsr mud-
(depeHnupyeMbIx U HequdepeHInpyeMbIX (yHK-
uuii. [ToHdaTHE TEBOCTOPOHHEN M MPAaBOCTOPOHHEN
mpou3BoAHON. OaHOCTOpOHHKE KacaTenbHble. [lo-
HATHE OECKOHEUHOW MPOM3BOAHON. BepTukanbHas
KacaTeJbHasl.

2.3.

Huddepennmanst  GyHK-
nun. @opmyna Teitnopa.

[pupamenne ¢pynkunun u nuddepenuran pyHk-
uu. CBOWCTBO MHBapHaHTHOCTU auGdepeHimna-
na. JluddepeHnnansl crapiinx MOPSIKOB. Bbi-
yrcienue muddepennnanos. Gopmyna Teitnopa
JUIE MHOTOYJICHa W TIPOWU3BONBHON (yHKIIHH.
dopmyna Maxkiopena. [orpemHocts GopMyibl
Teiinopa. @opmynsl Teisiopa AJisi OCHOBHBIX 3JIe-
MeHTapHbIX QyHknuid. [Ipumenenne popmyn Teii-
nopa u MakiopeHa Juisi BEIYUCICHUS MPEACIOB U
3HAYEHUH BBIPAKEHUH.

Jlekuusd ¢ TeKymum
KOHTPOJIEM
(1 gac.)

2.4.

OcHOBHBIE TEOPEMBI
g depeHaIbLHOTO
WCUUCIICHHS.

Teopema @epma. Teopema Pomns. Teopema Jla-
rpamwka. Popmysna KOHEUHbIX IpupaiueHuii. Teo-
pema Kormm.

2.5.

[punokeHue g de-
PEHIIMAIBEHOTO MCUHCIIe-
HUSL K HCCIICIOBAHHIO
(YHKIHUU ¥ TOCTPOCHUIO
rpaduka.

Bospacranue u yosiBanue pynknuu. JJocrarounoe
ycII0BHE€ MOHOTOHHOCTH, TE€OMETPUIECCKUI CMBICIT.
[ousite skcrpemyma ¢dynkuuu. Heobxomumoe
yCIIOBHE CYIIECTBOBaHUS dKCTpemMyma. Kputmue-
CKHMe TOYKH TiepBoro pona. [lepBoe u BTOpoe goc-
TATOYHBIC YCIIOBHS dKCTpeMyma (GYHKIUH. BbI-
MYKJIOCTh M BOTHYTOCTh (DYHKIIMH. TOUKH Teperu-
0a. JloctarouHoe ycioBUe BBITYKJIOCTH U BOTHY-
tocti (yHKnuu. HeobxoauMoe ycioBue cyiect-
BOBaHHMS TOYKH mepernda. Kpurudeckue TOUKH
BTOpOro poja. JlocraTo4HOe YCIIOBHE CYIIECTBO-
BaHUS TOYKM Iieperuda. AcCHMOTOTHI Tpaduka
(YHKINY, HaXOXKICHHE BEPTHUKAIBHOW, HAKIIOH-
HOM, TOPU30HTAIBHON ACUMIITOTHI.

Jlexuusa-0Oecena
(2 gac.)




Hnrer

AJIbHOE HMcuKcIeHne GyHKIMM OAHOM NepeMeHHOoM

Heonpenenennslii uHTE-
rpa.

[epBooOpaznas ¢yaknun. CBOWCTBO TEpBOOO-
pasHoit ¢yHKiMH. HeompeneneHHbI HHTErpa.
CaoiicTBa HeolpeneIeHHOro uHTerpaia. I'eomer-
PHYECKHI CMBICT HEOHPENENeHHOr0 HHTerpaa.
Tabnuma uHTerpasnoB. MHTErpupyeMocTh B 3ile-
MEHTapHBIX QyHKIUAX. HeOepymmecst HHTETrpaibl.
[Mpumepsr Hebepymuxcst uHTErpanoB. Meron 3a-
MEHBI IEPEMEHHON B HEONPEIEIICHHOM HHTErpale.

Jlexuusa-0Oecena
(1 gac.)

3.2

WHterpupoBanue 1o yac-
TIM B HEOIPEAECICHHOM
HHTErpae.

BeiBox popMynbl MHTErpUPOBaHHS 110 YaCTSM.
OcHOBHBIE ClTy4au MPUMEHEHHUS MET0/la HHTETPU-
poBaHus 110 yacTsaM. [Ipumepbl BEIYUCIIEHUS UHTE-
IpajoB.

3.3.

WHTterpupoBanue panuo-
HaJIbHBIX JpOOeH.

PanmonansHble ApoOH, OCHOBHBIE MOHATH. [Ipo-
CTeHIMe paluOHANbHBIC NPOOU, UX HHTETPUPO-
BaHue. Pa3nokeHue palMoHaIbHON JpoOM Ha
CyMMY TipocTedmmx Jpobeit. [IpumMepsl BeaucIie-
HUS UHTETPAJIOB.

Jlekuusd ¢ TeKymum
KOHTPOJIEM
(1 gac.)

3.4.

WHterpupoBanue TpUro-
HOMETPHUYECKHUX  BBIpa-
JKEHUH.

WHTerpupoBanue TPUTOHOMETPUUYECKHUX BBIPAKE-
HUH C UCIIONIL30BaHUEM (OPMYJT TPHUTOHOMETPHUH.
VYHuBepcanbHas TPUTOHOMETpUYECKas IOACTa-
HOBKa. [IpuMepsl BEIYNCIIEHUS] MHTETPaJIoB.

3.5.

WNHuterpupoBanue
LHOHAJIBHBIX
HU.

uppa-
BBIpaXKE-

NHTerpupoBanue HMppalMOHAIBHBIX BBIPAXKCHUI:
MpOCTENIINE UPPALMOHAIBHOCTH, IIPUEM BbIJIETIE-
HUS TIOJTHOTO KBajipata, oOpaTHas 3aMeHa, TPHUTo-
HOMETPHUYECKUE MTOICTAHOBKH.

3.6.

OmpenencHHBIA ~ WHTE-

rpas Pumana.

Wnrerpanpuas cymma Pumana. Omnpenenenue or-
penenenHoro mHTerpana Pumana. 3amaya o 1wio-
maay KpHUBOJIMHEWHON Tpamenuu. l'eomerpuye-
CKHM CMBICJI ONIPEIEIIEHHOIO UHTErpana. Y cioBue
CYILLIECTBOBAaHHMsI ONPEAEIICHHOIO MHTerpana Pu-
MaHa. Muterpupyemass mo Pumany ¢yHKIus.
Knaccel mHTerpupyembix mo Pumany QyHKmmid.
CBoiicTBa ONpeneNeHHOro HMHTErpaisa: CBOMCTBO
JIMHEHMHOCTH, CBOMCTBO aJJUTHBHOCTH, OIlCHKA
WHTErpaia, TeopeMa O CpeJHeM 3HaueHHH (yHK-
nuu. MHTErpan ¢ nmepeMeHHBIM BEPXHUM IIpele-
oM. ®opmyna Herorona-JleliOHuia. 3amena re-
PEMEHHOI B omnpeneneHHOM uHTerpaie. MHrerpu-
pOBaHUE IO YACTSIM B ONPEACICHHOM UHTErpaie

3.7.

I'eomerpuueckue u ¢u-
3UYECKUE  TMPHIOKCHUS
ONIPENEICHHOI0  HHTe-
rpaina.

[Mnomane mockoil GUTyphl B JAEKaPTOBOM H MMO-
JSIPHOM cUCTeMe KOoopAuHAT. JIMHAa Iyru IUIO-
CKOM KpHBOH B JIEKAPTOBOW M IOJIIPHOM CHCTEME
koopauHat. OObeM Tena BpallleHUs: BOKPYT OCH B
JIEKapTOBON CHcTeMe KOOpAMHAT. 3agada o padore
CHWJIBl II0 IEPEMEILIECHUI0O MaTEpPUAIBHON TOUYKH.
3amaua 0 Macce IPSMOro IUIOCKOIO CTEP)KHS C
TepeMeHHON IUIOTHOCTBIO. 3aa4a O MPOUCHHOM
IIyTU C IEPEMEHHONW CKOpPOCTbIO. DH3UYECKHIA
CMBICJI ONIPEACIECHHOr0 HHTErpaa.

Jlexuusa-0Oecena
(2 gac.)

3.8.

HecobOcTBenHble  MHTE-
rpajisl IIEPBOIO U BTOPO-
ro poja.

Omnpenenenrie HeCOOCTBEHHOTO MHTErpaja mepBo-
ro poga. CXoquMocTh HECOOCTBEHHOTO MHTErpaja
nepBoro poaa. aTerpupyeMocts GyHKIUH B He-
COOCTBEHHOM CMBbICIIE Ha OECKOHEYHOM IpoMe-
xyTke. OnpeneneHne HecOOCTBEHHOTO MHTErpasna
BTOpOro pojaa. CXOaUMOCTh HECOOCTBEHHOI'O HMH-
Terpana BTOporo poxa. Murerpupyemoctsb (GyHK-
MU B HECOOCTBEHHOM CMBICIE Ha oTpeske. ['eo-
MeTpI/I‘IeCKI/Iﬁ CMBICJII HeCOGCTBeHHBIX HWHTCTPAJIOB.




Psaanl

4.1.

Uucnoeie psgel. Cxo-
JTUMOCTh YHCIIOBOI'O Psi-
Ia.

UucnoBoit psa. Unen psima, oOmmid 4ieH psa.
[Ipumeps! unciioBeIX psaoB. YacTHas cymMMma 4u-
cioBoro psaa. CXOIUMOCTh UYHCIOBOTO pAfa.
Cymma psma. CXoauMoCcTh apu(pMETHYEeCKOro M
reoMeTprudeckoro psgoB. HeoOxoanmoe ycioBue
cxonuMocTu 4ucinoBoro psaga. Kpurepuit Komu
CXOIMMOCTH 4YHCIOBOTO psna. CBoWcTBa YHCIIO-
BBIX PS/IOB.

Jleknusd ¢ TeKymum
KOHTPOJIEM
(1 gac.)

4.2.

PHZ[BI C ITOJIOKHUTCIIbHBI-
MH YJICHAMH.

Panel ¢ nmonoxurensHbIMHA uneHaMmu. VHTErpaib-
HbI mpus3Hak Maxknopena-Komu. CxoaumocTh
rapMoHuueckoro pspa. IlpusHaku cCpaBHEHUS.
Kopnesoit npuznak Komm. [Tpuznak danamOepa.

4.3.

3HaKonepeMeHHbIE PSIbI.

3HaKonepeMeHHbIH psii. AOCOIIOTHAS U YCIOBHAS
CXOIMMOCTh 3HAKOIEpEeMEHHOro psma. Teopema
00 abCONIOTHOW CXOAMMOCTH 3HAKOIIEPEMEHHOI'0
psama. 3Hakouepemyrommecss psapl.  [IpusHak
JleiiOHuna. BerunciaeHue CyMMBbl 3HAKOUYEPEIyHO-
mierocd psija.

Jlexuusa-0Oecena
(1 gac.)

4.4,

(-DYHKHI/I OHAJIBHBIC PAJIbI.

OyHKIMOHAIbHASA TMOCIEA0BATENBHOCTh. DYyHK-
HUOHANBHBIA psif. CXOIUMOCTh (PYHKIIMOHAIBHO-
r'o psijia B TOYKE U Ha MHOXKECTBE, 00JIACTh CXOIH-
MOCTH (yHKIHMOHaIBbHOrO psima. Cymma (yHK-
nuoHaidsHOrO psiga. CreneHHsie psanasl. CBOMCTBa
CTEMEHHBIX PSIIOB: HEMPEPHIBHOCTH CYMMBI Psifia,
g depeHIMpoBaHne U UHTETPUPOBAHUE PSIIOB.

4.5.

Psaner Teitnopa u Makiio-
peHa.

Psn Teiinopa u psg MakiaopeHa mjis (yHKIIHMH.
CrannmaptHble pasnokeHus: GyHKIUH B psa Mak-
JIOpEHaA.

4.6.

Psaner @ypre.

Tpuronomerpuueckue psaasl Oypre. BeiBox ko-
sdpunmenToB psaa. Cxoaumocth psga Dypee.
CymmMa psina @ypre. Bun psoa @ypse 1 4eTHOU
Y HeyeTHOH (YHKIIMH.

5.

(I)yHKIII/lI/l HECKOJBbKHX IEPEMECHHBIX

5.1.

[NousTre QyHKIMH n Te-
pemennbix. llpegen wu
HeMpephIBHOCT  (DYHK-
IIUU N TIePEMEHHBIX.

[MousTre pyHKIMKA n (HECKOJIBKUX) MEPEMEHHBIX,
o0NacTb ONpeNeNeHus, MHOXECTBO 3HAUYCHUH.
I'paduk yHKIMM NBYX mepeMeHHBIX. JIMHUM U
MOBEPXHOCTH YpoBHS QyHKIuMH. [Ipenen pyHkunm
HECKOJIbKHX TIePEMEHHBIX, CBOWCTBA Iperena.
HenpepriBHOCTh (PYHKIIMHM HECKOJIBKUX TEpEMEH-
HBIX B TOYKE M Ha MHOXecTBe. CBOMCTBa HEIpe-
PBIBHBIX (PYHKITHH.

5.2

YacTHbl€ TPOU3BOJIHBIE.

YacrHoe mnpupamenue ¢yHknud. OrnpeaeneHue
YaCTHOW MNpou3BoAHON. IIpuMepsl BBIYMCIIEHHS
YaCTHBIX IPOU3BOJAHBIX. ['€oMeTpUUECKHil CMBICH
YaCTHBIX TPOU3BOJIHBIX (DYHKIHMU JBYX TEpeMeEH-
HBIX. YpaBHEHHME KacaTeIbHON IUIOCKOCTH K IO-
BEpXHOCTU. YacTHbIE POU3BOIHBIE BBICIIHUX TIO-
psaakoB. CMmemaHHble TPON3BOAHBIE. Teopema o
CMEIIaHHBIX TPOM3BOAHBIX. [IpuMeps! BbIumcie-
HUS TPOU3BOJIHBIX BBICHIMX TMOPAIKOB. YacTHbIe
mrddepenuanbl GYHKIUH HECKOIBKUX TIepeMeH-
HbIX. [lonabid quddepennnan bynkuuu. dudde-
PEHIIMANBI BBICIINX TOPSIKOB (PYHKIIMH HECKOJIb-
kux nepemeHHbIX. @opmymna Teitnopa miss QyHK-
LIUU IBYX [T€PEMEHHBIX.

Jlekuusd ¢ TeKymum
KOHTPOJIEM
(1 gac.)




5.3.

OkcTpeMyM QYHKIUU n
MepEMEHHBIX.

[MousiTre skcTpeMyMma (YHKINH HECKOIBKUX IIe-
peMeHHbIX. HeoOxomumoe yclioBre 3KCTpeMyMa.
JloctaToyHOE yCIIOBHE 3KCTpeMyMa JUist (PyHKIIUH
IBYX TepeMeHHbIX. JlocTaTouHoe yCIoBHE 3KC-
TpemyMa sl QYHKIMH N TIepeMEHHBIX.

5.4.

OneMeHThl TEOpHUH CKa-
JISIPHOTO TIOJIS.

CkansipHple ¥ BEKTOPHBIE TMOJNS, (PUIUUECKHIA
CMBICTT (DYHKIIMM HECKOJBKHX IMEpeMEeHHbIX. [ pa-
JUEHT cKalisipHoro nojs. Cmeich rpaauenTa. llpo-
W3BOMHAS (YHKIUHM [0 HAaNpaBICHUIO BEKTOpA.
VYcnoBue Bo3pacTaHusi W YOBIBAaHHS CKaJSPHOTO
TIOJISL.

Jlekuusd ¢ TeKymum
KOHTPOJIEM
(1 gac.)

KpaTHLIe 4 KpHBOJ’IHHeﬁHLIe HHTEIrpajabl

6.1.

JIBOIHOM M TPOWHON WH-
TErpasl.

3amaya O BBIYHMCICHHH O0BEMa BEPTHKAIBHOTO
KPUBOJIMHEHHOr0 IWIMHJpA. 3ajada O BBIYUCIIE-
HMM Macchbl IUIOCKOW IUIACTUHKU C TIEPEMEHHOU
IJIOTHOCTHIO. 3a/1avya O BHIYHUCICHUN MAcCHI Tela ¢
MEepEMEHHON TIJIOTHOCThI0. MHTErpanbHas cymma
st QYHKIMY IBYX M TpeX nepeMeHHbix. Onperne-
JIeHuEe JBOWHOrO0 M TpPOMHOro MHTErpayioB. I'eo-
METPHYECKHA M (U3NYECKHH CMBICT JBOMHOTO
uHTerpana. [eomerpuueckuii ©  (QU3HYECKHit
CMBICIT TpoWHOro HHTerpana. CBONCTBa KPaTHBIX
MHTETPAJIOB. CBOMCTBO JIMHEHHOCTH, CBOMCTBO
aJINTHUBHOCTH, OLICHKA MHTErpajia, TEOpeMa o
cpenHeM 3HaueHHH (QYHKIHMU. BHUIBI MpaBUITBHBIX
obnactell Ha IJIOCKOCTH W B mpoctpaHcTse. [lo-
BTOPHBIC HMHTErpaibl. BpluncieHue IBOMHOTO U
TPOMHOI'0 MHTErPajoB IIyTEM CBEIEHHUS K ITOBTOP-
HoMy. IIpuMeps! BBIUKMCIIEHUS] HHTETPaJIoB.

Jlexuusa-0Oecena
(1 gac.)

6.2.

3amMeHa TepeMEHHBIX B
KpaTHBIX HHTETpaax.

[onspubie koopauHaThl. CBs3b MEXIY MPSIMO-
YIOJABHBIMU U NOJSPHBIMH KoOpauHaTtamu. IIpu-
Mepbl KPHUBBIX B TMOJSIPHBIX KOOpAWHATAxX. SIKoOu-
aH npeoOpazoBanus. [lepexon K MOIAPHBIM KOOp-
JUHaTaM B JBOWHOM HHTErpajie, pacCTaHOBKa
IIpenenaoB UHTErpupoBaHus. I[Ipumepbl 3aMeHBI
nepemeHHol. [lunuHapuyeckue  KOOPIMHATHI.
CBs3p MEXIy NPSAMOYTONBHBIMH M IMIMHIpUYE-
CKUMM KoopauHaTtamu. IIpumepbl noBepxHoOCTEN
B IWIMHAPUYECKUX KoopIauHarax. SJkoOuaH mpe-
oOpazoBanus. [lepexon K MUITUHAPHYECKAM KOOP-
JUHAaTaM B TPOWHOM MHTErpane, paccTaHOBKa
IpenenaoB UHTErpupoBaHus. I[Ipumepbl 3aMeHBI
IIEPEMEHHOM.

6.3.

KpuBonuneiinple  uHTE-
rpaJbl IEpPBOrO PoJa.

Onpenenenrie KpUBOIWHEHHOr0 MHTErpaisa mep-
BOT0 poja (1o JjiuHe AyTu KpuBoi). Beruncnenue
KPUBOJIMHENHOr0 MHTErpajla IepBoro pojaa myreM
CBEICHUS K OIpENCIICHHOMY HHTerpainy Pumana.
CBoiicTBa KPHUBOJHMHEHHBIX HHTETPAjoB IMEPBOTO
poza: JUMHEHHOCTh, aJJUTUBHOCTb. lIpuioxkeHue
KPUBOJIMHEHHBIX MHTErPajoOB IEPBOrO poja K Ha-
XOXKICHUIO JUIMHBI IyTH KPUBOW, IUIOIIAIN YaCTH
BEPTUKAJIBHOM NOBEPXHOCTH M Macce AYIH C Ie-
PEMEHHOM IIOTHOCTBIO.

6.4.

KpuBonuneiinple uHTE-
rpajibl BTOPOro poja.

Omnpenenenye KpUBOIMHENHOIO HHTErpajia BTOPO-
ro pona (mo KoopauHaTam). Berumcnenue KpuBo-
JIMHEWHOTO MHTErpaja BTOPOro poja IIyTeM CBe-
JIeHUs K OIpelNelIeHHOMY uHTerpany Pumana.
CBoiicTBa KPHBOJIMHEHHBIX WHTETPAJIOB BTOPOTO
poza: JMHEWHOCTh, aJqUTUBHOCTb. MHTErpan mno
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HUS K JBOMHOMY HUHTErpany.

JICHHUIO pa0OOTHI CHIIBL.

3aMKHYTOMY KOHTYpy. @opmyina I'puHa, BbUMC-
JIEHUE KpHUBOJMHEHHOr0 MHTErpaja IyTeM CBelle-
[Ipunoxenue Kpu-
BOJIMHEMHBIX UHTETPAJIOB BTOPOrO pofa K HaXOX-

4.3. JlabopaTtopHbie padoThl
Y4eOHBIM IJIAaHOM HE TIPEAYCMOTPEHO.

4.4. [lpakTHyeckune 3aHATHS

n/n

Homep
pazoena
oucyunIuHbl

Haumenoeanue mem npakmuu4ecKux 3auamuil

Oovem 6
yacax

Buo
3aHAMUA 8
UHMEpPaKmue-
Holl, ak-
MugHoI,
UHHOGAUUOH~
Holl hopmax,

(uac.)

YucaoBbIe TOCIEA0BATCILHOCTH.

[penen pynkimy.

Brruncienue npeaena GyHKIUH.

3ansgrue-
TPEHUHT
(2 gac.)

HUccnenoBanre HeMpepbIBHOCTH (QYHKIIUH.

OO6cyxaeHue
CUTyalui
(2 gac.)

BrrunciieHre npou3BoaHON QYHKIINH.

3ansgrue-
TPEHUHT
(4 gac.)

Brruncienmne IIPOU3BOJHBIX CTApPIINX ITOPAOKOB.

3ansgrue-
TPEHUHT
(2 gac.)

Beruucnenve nuddepennnanoB GyHKIHH.

Hccnenosanne GyHKIMM U TOCTPOSHHUE IPa(HKOB.

OO6cyxaeHue
CUTyalu
(2 gac.)

Haunmenbiniee u HanOosIbllee 3HaUCHUE PYHKIIUH.

10

11

12

13

14

15

16

Brruncienmne HEOMPECACIICHHBIX HHTCTPAJIOB.

3ausgrue-
TPEHUHT
(2 gac.)

WHTerprupoBanue 1o 4acTsIM B HEOIIPEAEIEHHOM UH-
Terpaiie.

3ausatue-

TPEHUHT
(2 gac.)

WuTerpupoBanue paioHaibHbIX Ipodei.

3ausatue-
TPEHUHT

(3 gac.)

WHTerpupoBaHue TPUTOHOMETPUYECKUX BBIPAKEHUM.

3ausatue-
TPEHUHT

(3 gac.)

WHTerpupoBanue UppalviOHAIBHBIX BBIPAXKECHUMN.

3ausatue-
TPEHUHT

(3 gac.)

Brruncienne OoNpeACICHHBIX HHTCTPAJIOB.

BrruncieHue miomand Gurypsl.

OO6cyxaeHue
CUTyalu
(2 gac.)
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Brruucnenne oobema Tena BpalieHusl. Ob6cyxnenue
17 2 CUTYalui
(2 gac.)
Beluncnenue JUIMHBI JyTyd KpUBOM. Ob6cyxnenne
18 2 CUTyaIui
(2 gac.)
Brruncnenrne HecOOCTBEHHBIX HHTETPAJIOB. 3ansTue-
19 2 TPEHUHT
(2 gac.)
HccnenoBanne cxoauMOCTH TOT0KUTETBHBIX PSAIOB. Ob6cyxnenue
20 2 CUTyaIui
(2 gac.)
71 HccnenoBanne cxonuMoCTH 3HAKOMEPEMEHHBIX psi- ) i
JI0B.
O05acTh CXOAMMOCTH (PYHKIIMOHAJIBHBIX PSIOB. OO6cyxaeHue
22 4 2 CUTyaIui
: (2 uac.)
Psnpt Teitnopa u MakiopeHa. Ob6cyxnenne
23 2 CUTyaIui
(2 gac.)
Psnpr @ypoe. Ob6cyxnenue
24 2 CUTyaIui
(2 gac.)
OyHKIMH IBYX U TPEX MEPEMEHHBIX. OGcyxneHue
25 1 CUTYalui
(1 gac.)
2 Bhruncnenre 4acTHBIX TIPOU3BOIHBIX. 3 Pabota B mapax
(0,5 gac.)
5. JKCTpeMyM (QYHKIIMH HECKOJIBKUX IEePEMEHHBIX. Ob6cyxnenue
27 2 CUTyaIui
(2 gac.)
I'pagueHT ckaisipHOro MOJS | MPOM3BOAHAS IO Ha- OGcyxneHue
28 MIpaBJIEHUIO BEKTOpA. 2 CUTyaIui
(2 gac.)
29 Beluncnenne JBOMHOr0 HHTErpaIa. 2 Pabota B mapax
(0,5 gac.)
BelunciieHne TpoHHOrO HHTErpaia. PaGora B ma-
30 2 JIBIX TPYIIax
(0,5 gac.)
3amMeHa MepeMeHHBIX B IBOWHBIX U TPOWHBIX UHTE- Ob6cyxnenue
31 6. rpanax. 2 CUTyaIui
(2 gac.)
3 Beluncienrne KpUBOJIMHENHOrO HHTErpajla EPBOro 2 )
poxa.
BelunciieHrne KpUBOIMHENHOIO HHTErpajia BTOPOTro PaGora B ma-
33 pona. 2 JIBIX TPYIIax
(0,5 gac.)
nUTOoro 87 50

4.5. KoHTpoOJIbHBIE MEPONIPUATHS: KOHTPOJbHAasA padoTa

KoHnTposnbHas paboTa BINOIHIETCS KaK MHIMBUIyaJIbHOE JOMAIIIHEE 3aaHHUE.

Konumponwsuas paboma 1 «llpeden u npouzeoonan gynkuyuu

Llenv pabomwl. HayunThCsl BBIYUCIATH MPEEIbl, IPOU3BOIHBIE, CTPOUTh MAKETHI TpauKOB
GyHKIUH.
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Cooeporcanue. 4 3ananus.

Bapuanm 1
3aganue 1.
Boruncnute npenensl yHKIui (He Ucnosb3yd rnpasuio JlonuTans).
2 —3x+2 > —64 1-2x-5x’
O i R ) S A O NS SN
-l xy? —x  —x+1 -8 1—x =3 x-»o 10 —-3x X—>+00
1—-cos x* I 2x +2x+3 T

5) lim 6) lim|2 — 543 fesin® x 7 lim| =

) i (1 +2x") ) Ho( ) )H—w( 2x* +4x+1
3aganue 2.

BrraucianTs npon3BoAHYIO (DYHKITHH.

1) y=x"-sindx 2)y= s 3) y= V3x® + arcsindx 4)y =

2+7cos2x

Vx
.5

5

5) yzlnx-arcsin\/; 6)y:log3(lnx—x-ctgx) 7) y:s.znz—x
sin” 10x
3ananue 3.
Borancnuts npeaens! GyHKIUH, HCIOB3Ys TpaBuiIo JIomuTais.

1+ cos mx V8+3x+x’ —2x

D {ff}tgz—nx 2) {61_1)1(1) sin(x+x2)

3ananmue 4.

[IpoBectu mosHOE Hccen0BaHue GYHKIIUU, TOCTPOUTH TpaduK.
B x* =3x+15

r= x-5

Konumponvnasa paooma 2 «I'eomempuueckue npuioxicenusn onpeoeiennozo unmezpaia. 4u-
cnogvle u PYHKYUOHAbHBLE PAOBLY)

Lenv pabomei. Hayuntbcst IpUMEHSATh ONPEEIEHHbIM UHTErpajl AJis pelieHus MPUKIAIHbIX 3a-
nad. HayunTtbes uccnenoBath CXOIMMOCTb PSIOB M HCIIOJIb30BaTh CBOMCTBA PAJOB Uil PELICHUS
3ajad.

Cooeporcanue. 7 3a1aHUM.

Bapuanm 1
Yacmol
3ananue 1.

HaiiTu miomaas GUrypsl, OrpaHUYEHHON JTMHUAMH y = —x " +6x—4 u y =1.
3ananue 2.

Haiitu muomans Gurypsl, orpaHiYeHHON JTUHUSAMU Y =4Xx, y = (x - 1)3 ,y=0,x=2.
3ananue 3.

Haiitu 06bem Tena Bpamenus BOKpyr ocu OX. @urypa orpaHnyeHa JTHHUSIMU:
y=Ax-2,y=1,y=0, x=0.

3ananue 4.

Haiitu 06bpem Tena Bpamenus BOKpyr ocu OY. @urypa orpaHudeHa JIMHASIMU:
y=x,y=1,y=0,x=2.

3ananue 5.

2
Inx

Haiitn mmmny nyru KpuBou y = %—7 ,1<x<2.

3ananue 6.
Haiitn nmuny nyru kpuBoit
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x:2,5-(t—sznt)’ 0<r<™
y:2,5-(l—cost) 2
3aganue 7.
Haiitu cpennee 3nauenue GyHkuuu f(x) = (2 - 3x)5 Ha OTpE3Ke [— 2; 0].

Yacms?2
3ananue 1.

7 14 21
11
Uccnenyiite psan (;) + (%) + (E) +...  C MOMOIIBI0 HEOOXOAMMOTO YCIOBHS CXOAUMOCTH

1 KOopHeBoro npusHaka Komu

3ananmue 2.
Uccnenyiite psin ¢ momomnbio Jlamambepa 3 + ? + 27 + 81 +
4 10 16 22
3ananmue 3.
0 3
. n
Uccnenyiite psan zﬁ C MOMOIILI0 HEOOXOAMMOTO YCIOBHS CXOJIUMOCTH, TIPU3HAKA CPaB-
n=l n +
HCHHA U MHTCIPAJIbHOI'O IIpHU3HAKa.
3ananmue 4.
Hccnenyiite 3HaKONEpEMEHHBIN PsiJL Z(— 1)” 1y B cirywyae cxonumocTtn HauauTe CyMMy psi-
n' +

n=1

J1a TPUOJMKEHHO C OLIEHKOM MOTPEITHOCTH.

3ananue 5.

Haiinmure o6mactb cxoauMocTy GyHKIIMOHATBLHOTO psifa zﬂ
~i5" . (2n+3)
3aganue 6.
Haiinure npubnmkenHoe 3HaUEHNE BRIPAKEHNS, UCTIONB3ys psg Maknopena a)sin27°  6) Inl3.
3aganue 7.

1
Haiinute mpubimkeHHOE 3HaU€HUE UHTETpasia J. V1+ x*dx, ncnioms3ys pax Maknopena.
0

3ananue 8.

2 4 6
T T

40 At 4t

[IpoBepbTe cxonumocTh psiga 1— U HaJUTE €ro CyMMYy, UCIOJIb3Ys

pan MaknopeHna.

Boigaua 3aganusi, npreM KOHTPOJIbHBIX Pa0OT MPOBOJUTCS B COOTBETCTBUU C KaJIEHAAPHBIM y4yel-
HBIM IpaQUKOM.

Ouenka Kpurtepuu oueHKHM KOHTPOJIbHON padoThl

3auTeHo Ornenka «3a4TeHO» CTAaBUTCS NP YCIOBHH IPABIJIBHOTO BBHITIONHEHHUS BCEX 3aJaHMIA.
Ecnu 3aganve BBINIOJIHEHO HEBEPHO, CTYICHT JAO/DKEH MCIPABUTH CBOM OIIMOKHM M CHOBA
CIIaTh HA MPOBEPKY.

He 3auTeno Eciu He BBINOMHEHO XOTS Obl OAHO M3 3aJaHMii, TO CTYJCHT Iojy4daeT oieHky «He 3a-
YTEHO» U HE JIOMyCKaeTcs K DK3aMeHy.
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5. MATPHIIA COOTHECEHUSA PA3JIEJIOB YUEBHOM JUCIIUILINHBI K ®OPMHUPYEMBIM B HUX
KOMIIETEHIUAM U OLEHKE PE3YJIBbTATOB OCBOEHUSA JUCIUITJIMHBI

Komnemenyuu Komnemenyuu
Buo

Kon-60 2 Leps - Ouenka

N, naumenoeanue uacoe OK-7 | OIIK-1 Komn. uac Y . pe3yibmamos
3ansamuil
pazoenoe OUCHyUNIUHbBL
1 2 3 4 6 7 8 9
JlI.mBBeneHI/Ie B MaTeMaTHYCCKHM aHa- 33 n ) > 16,5 | JIx, IT3, CP Ixsame, kpl
2. I[H(b(bepeHimaﬂbHoe HCUNCIEHHE | 3o + + + 3 13 | JIx, 13, CP Ok3ameH, kpl
(GYHKIMU OJTHON IEPEMEHHOI.
3. I/IHUTCI‘paJII)HOG HCHUCIIEHHE GbyHKIIH 66 + + + 3 22 | JIx, 13, CP DK3aMmeH, Kp2
OJHOU NEPEMEHHO.
4. Pagel. 42 + + + 3 14 | JIx, II3, CP DK3aMeH, Kp2
5. OyHKIUH HECKOJIBKUX ITIEPEMEHHBIX. 27 + + + 3 9 JIk, I13, CP DK3aMeH
6. KpaTHble W KpHUBOJIMHEWHBIE HHTE- 36 4 4 4 3 12 | JIx, 113, CP DK3amMeH
rpaJibl.
écezo uacoe | 243 86,5 70 6 3 81
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6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHUWS 1JIA
CAMOCTOATEJIBHOU PABOTHI OBYYAIOILIUXCHA IO JUCHUIIJIMHE

a) [loaroroBka K JIeKUMOHHBIM M IPAKTHYECKUM 3aAHATHAM

1. bexuposa, P.C. Maremaruka. OyHKIIMM HECKOJBKUX NEPEMEHHBbIX: MeToauueckue ykasza-
nus/ P.C. bexuposa, T.I'. barunosa.- bparck: bpI'Y, 2009. — 51 c.

2. EmenbsHoBa, H.B. Matemaruka. UnTerpupoBanve QyHkuuu oHOM nepeMeHHoi: Mertou-
yeckue ykazanus/ H.B. EmenssHoBa, A.A. I'oBopuna. — bparck: bpI'VY, 2010. — 65 c.

3. EmenssnoBa, H.B. PackpeiTie HeompeneneHHoCTel B nipeenax: MeToauueckue yka3aHus/
H.B. EmenbsinoBa, O.I'. Jlapnonosa. — bparck: bpl'Y, 2009. — 49 c.

4. XKnanosa, E.B. OnpenenenHplii uHTErpan u ero npuioxeHus: Mertonudeckue ykazaHus /
Knanosa E.B., [lluukuna FO.A. — bparck: BI'TY, 2004. — 71 c.

5. Caaksn, K.I'. Matemaruka. KpuBoJsinHeliHble HHTErpaibl IEPBOrO U BTOPOTO pOAa: METOH-
yeckue ykazanus / K.I'. Caaksn, T.I'. barunosa. — bpatck: 'OY BIIO « bpI'V», 2010. — 41 c.

0) CaMonoaroToBKa U caMonpoBepKa

1. baBpun, . U. Maremaruueckuit ananus : yueoOnuk / U. 1. baBpun. — M.: Beicmas miko-
i1a, 2006. - 327 c.

2. barunona, T.I'. Marematuka. Y. 1: Jluneiinas u BeKTOpHas anreOpa, aHATUTHYECKas Teo-
METpHsl, Hayajla MaTeMaTUYeCKOro aHajau3a. 3afaHus Ui CaMOCTOATENbHOM pabotehl / barmHoBa
T.I'., Jlumyk E.B.. — bparck: U3a-Bo bpl'Y, 2011. - 133 c.

3. barunoBa, T.I'. Maremaruka Y.2: Heonpenenennsiii maTerpan. OnpeaeieHHbli HHTETpal:
coopHuK 3ananuil u TectoB / barunosa T.I'., bexupona P.C., JIumyk E.B.— bparck: U3n-Bo bpl'VY,
2011. -44 c.

4. barunona, T.I'. Maremaruka Y.3: ludpdepenunansasie ypaBHeHUs. OYyHKIUN HECKOIBKUX
nepeMeHHbIX: cOOpHUK 3ananuii u TectoB / barunosa T.I'., bekuposa P.C., Jlumyk E.B.— bparck:
Wzn-Bo bpl'VY, 2012. - 56 c.

5. barunoBa, T.I'. Maremaruka: BBenenne B matematudeckuil ananus. Juddepennumaipnoe
ucyucieHue: cOopHuk 3ananuii u rectoB. Yacte 1, 2 / barunosa T.I'., bekuposa P.C., Jlumyxk E.B.
— bparck: Uzn-Bo bpl'Y, 2014. — 83 c.

7. MEPEYEHb OCHOBHOM U JTONOJITHUTEJIbHOMN JJUTEPATYPBI,
HEOBXOJUMOI JIJIsI OCBOEHUSA JUCIHUTLJIMHBI

Konuuecmeo
N Haumenoseanue uzoanusn Bud- oKsemnanpos | Obecneuen-
¢ 3ana 6 oubauome- HoOCmb,
mus Ke, (3K3./ 4ein.)
IIT.
1 2 3 4 5
OcHoBHas1 JuTEeparypa
1. Iopmau, b. A. Maremarnueckuii aHaau3 : yueOHOe II0CO- JIx,
oue / b. A. 'opnau. - Cankr-IlerepOypr : Jlans, 2013. - 608 | 113, kp, 26 1
c. - (YueOuuku ans By30B. CrienipanbHasi TUTEPaTypa). CP
2. ITucemennsii, JI. T. KoHCHeKkT JieKIui Mo BBICIICH MaTe-
M Jk,
matuke. [lonuslii Kype : yuebHoe mocobue / JI. T. Ilucemen- 113, kp 250 1
HBIN. - 9-¢ u31. - Mocksa : AUPUC-ITPECC, 2010. - 608 c. - C’P ’
(Briciiee oOpa3oBaHue).
JdonosHuTEeILHAA JIUTEPATYPA
3. | bepman, I'.H. COopHuK 3a7ad 1o Kypcy MaTeMaTHYecKOro
aHanuza: yaeonoe nocooue/ I'.H. bepman. — 20-¢ uzn.— M.: | 113, CP 415 1
Hayxka, 1985.- 383 c.
4. Hanko, II. E. Bricuas MaTemaTuka B yOPaKHEHHSIX U 3a]1a-
gax. B 2 4. Y.1 :yuebnoe nmocodue mis By3oB / I1. E. lanko, | 113, kp, 288 1
A. T. Ilonos, T.A. KoxxeBHuKOBA. - 6-¢ u31. - M.: "Onukc 21 CP
Bek", 2003. - 304 c.
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5. Hanko, I1. E. Beiciias MaTeMaTvka B yIpaKHEHUAX U 3aja-
yax. B 2-x 4. Y. 2: yuebHOe nocobue st By3oB / [LE. lanko, | 113, kp, 296 1
A.T'. Tlonoa, T.f. KoxxeBuukoBa. - 6-¢ u3a. - M.: "Onukc 21 CP
Bek", 2003. - 415 c.
6. Apxumnos, I'.W. Jlekiuu mo MaTeMaTHYeCKOMY aHAIHU3Y: Y4.
JUIsl YHUBEPCUTETOB U Tief. By3oB/ I'. M. Apxunos, B.A. Ca- T CP 75 1
nosuanunii, B.1. UyGapukos. [lon pen. B.A. CanoBHudero. ’
Uzn. 2-e, nepepad.- M.: Beicm. [1lk., 2000.- 695 c.
7. | Ky3uenor JI.A. COOpHUK 3aJaHUii 110 BBICILICH MaTeMaTHKE.
TunoBsie pacuersl: Yueb. nmocobue/ JI.A. Kysnenos. — 5-e | 113, CP 49 1
u3a., creoperun. - M.: Jlanp, 2005. — 240 c.
8. | lluckynos, H. C. [duddepenmmansaoe 1 HHTErpaIbHOE UC-
JIk,
gyucienus. B 2 1. T.1-2 : yuebnoe nocobue as By3os / H. C.
113, kp, 189 1
[Muckynos. - uzn. crepeorun. - M.: Murerpan-Ilpecc, 2003 - cp
2004. T.1.-2003. - 415 c.
9. | [Muckynos, H. C. Iuddepennnansioe 1 HHTETpaIbHOE HC-
JIk,
gyrcienus. B 2 1. T.1-2 : yuebnoe nocobue as By3os / H. C.
113, kp, 198 1
[Muckynos. - uzn. crepeorun. - M.: Murerpan-Ilpecc, 2003 - cp
2004. T.2. -2004. - 544 c.
10. | ®uxrenronsu, I'M. Kypc muddepennmansnoro u uHTe-
rpanpHOro ucumcicHus. B 3-x.1.T.1: YueOHUK a1 BY30B/ T CP 2 0.4
I''M. ®uxtenronsll.- 8- u3a..- M.: DU3MATIINUT, 2006.- ’ ’
680c.
11. | [umaues, B. C. Beicimias mMatemaTuka: y4eOHUK IJi BY30B/ Jk,
B. C. lllunaues. - 8§-e u3z. crepeotun.- M. : Beicimas mkona, | 113, kp, 390 1
2007. - 479 c. CP

8. MIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET» HEOBXOAUMBIX J1JIs1 OCBOEHUA JUCHUITJIMHBI

1.OnexkrponHslit kKaTanor oudnuorexu bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I121DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z211D=.

2. OnekrponHas 6ubnuorexa bpl'yY

http://ecat.brstu.ru/catalog .

3. DNEeKTPOHHO-OMOIMOTEYHAS CHUCTEMa «Y HUBEPCUTETCKasl OnbiroTeka online»
http://biblioclub.ru .

4. DnexTpoHHO-0MOMMoTeYHas cuctema «M3narenbcTBo «JlaHby

http://e.lanbook.com .

5. Undopmannonnas cucrema "Enunoe okHO ocTyna k oOpa3oBaTelbHbIM pecypcam”
http://window.edu.ru .

6. Hayunas snexrponnast oubnuorexa eLIBRARY.RU http://elibrary.ru .

7. YauBepcurterckas napopmanuonnas cucrema POCCUSA (YUC POCCHUA)
https://uisrussia.msu.ru/ .

8. HanmonanwsHas snexrponnas oubnuorexka HOb
http://xn--90ax2c.xn--plai’how-to-search /.

9. METOIUYECKUE YKA3AHUS /151 OBYYAIOLIUXCSI MO OCBOEHHUIO
JUCHUIIMHBI

OOyuaromuiics JT0KEH pa3padoTaTh COOCTBEHHBIN PEXUM PaBHOMEPHOI'O OCBOCHHS JHC-
muIuIMHBL. [IorOoTOBKA CTY/IEHTA K MPECTOSIICH JEKIIMHA BKIIOYaeT B ceOs psii BXKHBIX IMO3HABA-
TEJNBHO-TIPAKTHYECKUX ITAIOB!

— YTEHHWE 3alliCeid, CIACNAaHHBIX B MPOIECCe CIYIIAHUS U KOHCIIEKTHPOBAHUS TPEIBLIYIIEH
JIKIH, BBIHECEHHWE Ha TIOJSl BCEro, 4To TpeOyeTcss mpH JNaibHeHmedl padoTe ¢ KOHCIIEKTOM M
Y4€OHUKOM;

17




- TexHuuyeckoe odopmieHue 3anuceit (MOaYEpPKUBAHKE, BBIACICHUE TTIAaBHOTO, BBIBOJIOB, J0-
Ka3aTenbCTB);

—  BBITNIOJIHEHUE MPAKTHYECKUX 3aIaHHH TIPETIO1aBaTEeIs;

— 3HAKOMCTBO C MaTE€pPHAJIOM MPECTOSIICH JICKIIUU TI0 YICOHUKY U JOTIOJIHUTEILHOMN JTUTEpa-
Type.

AxTHBHas paboTa Ha JICKIIUH, €€ KOHCIEKTUpPOBAHWE, MPOJyMaHHas, IIeJICHANpaBlICHHAs,
CHUCTEMaTHUYeCKas, a TJIaBHOE - T0OPOCOBECTHAS U IITyOOKO OCO3HaHHAs MOcieayromas padbora Hal
KOHCTIEKTOM - B&XKHOE yCIIOBHE YCTICITHOTO O0y4EHHsI CTYACHTOB.

[IpakTrueckue 3aHATHS MO0 MAaTEMAaTHYECKOMY aHAIHM3Y MO3BOJIAIOT oOydaromemycs OoJiee
TyOOKO pa3o0paThCsi B TEOPETUUECKOM MaTepuajie U OMPEeaeIuTh chepbl ero MpaKTUIECKOTo MpH-
MeHeHus. OCHOBHAsI 11€JTb MMPAKTHUUECKOTO 3aHATHS — Pa3BUTHE CaMOCTOSTENbHOCTH. [loroToBKa K
MPAKTUYECKUM 3aHSATHUAM COCTOUT B JIOOPOCOBECTHOM aHAIW3€ TEOPETHUYECKOTO MaTepuaia, Co-
CTaBJICHUHU KPATKUX CIIPABOYHUKOB C OCHOBHBIMH (DOpMYIIaMH.

KoHTposbHbIe MEPOTIPUATHS IPEICTABIISIIOT CO00M cr1oco0 MpoBEpKH 3HAHUI 00yJaromero-
Csl, €r0 YMEHUHN U TMPEJIOJIaraloT CaMOCTOSTEIFHOE BBIMOJHEHUE TPAKTUICCKUX 3aaanuil. [loaro-
TOBKa K KOHTPOJIbHBIM MEPOTPHUATHUSIM COCTOUT B OTBETCTBEHHOM BBHITIOJIHEHHH BCEX JOMAIITHHUX
3aIaHUI TI0 TUCLMIUIMHE U CaMOCTOSATEIBHOM MpopabOTKe OCHOBHOW M JIOTIOJHUTEIBHOM JIMTEpa-
TYpBI.

[IpoaykTUBHO¥ SBIISIETCA CaMOCTOsITENIbHAS paboTa B OMOIMOTEKE, T/Ie JOCTYITHBI OCHOBHBIC
Y JIOTIOJTHUTEJILHBIC TTEYATHBIE U 3JIEKTPOHHBIC HCTOYHUKH.

[Ipu BBIMOTHEHNU TPUBEICHHBIX BBIIIIE PEKOMEH IAIIUNA MOTOTOBKA K 9K3aMEHY CBEIETCA K
MMOBTOPEHUIO M3YYCHHOTO M COBEPIICHCTBOBAHUIO HABBIKOB MPUMEHEHHUSI TEOPETUUECKHUX TOJIOXKE-
HUW U Pa3IMYHBIX METOJIOB PEIIEHUS K CTAaHIAPTHBIM U HECTAHIAPTHBIM 3aJaHUSIM.

9.1. Meroanueckue yKa3aHus J1Jis1 00y4alomMXCs 10 BHIMOJHEHUI0 MPAKTUYECKHX padoT
IMpakTuyeckoe 3anaTue Ne 1. UucsoBble MoCae10BaTEJIbHOCTH

uCJ'[B [2a6OTBII HAaY4YUTHCA BBINIOJHATH PA3JIMYHBIC OIICPAMK C YUCIIOBBIMHU ITOCIICA0BATCIIbHOCTSAMMU.

3aganue:
3aoanue 1.

4 9 14
Jlaubl 1Be MoCIIEI0BaTENbHOCTH: {2,5,8,...} 1 {57?}

1) Jlnst Kak10# mocaea0BaTeIbHOCTH 3anucaTh (opMyiTy 00IIero 4ieHa.

2) [IpoBepuTh MOHOTOHHOCTb IOCJIEI0BATEILHOCTEH.

3) Haiitu cymmy, pa3HOCTb, IPOU3BEAEHUE, YACTHOE MTOCIIEJOBATEILHOCTEH.
3aoanue 2.

BeruucnauTe npenensl nociaea0BaTeNbHOCTEN:

2 +3n+10

D lim(2nid) 2 lim2 3 im L gy gy 0T

n—»0 n—»o n-o 4n -1 n—»0 4n -5n+ 12
3aoanue 3.
JlokasaTh Mo ompeaeNeHrIO Ha SI3bIKE €-0:

9 16
1) mpenen nocieno0BaTeNbHOCTH 3 7 ? .¢ paseH 3,5;
4 8 . .

2) mocneaoBaTeIbHOCTD g 7 ﬁ ...; UMeeT OCCKOHEUYHBIN MOJIOKUTEIBHBIN MPEeI.
3aoanue 4.

1 5 9
JlaHa MocCienoBaTeNbHOCTD 4 ——, ——,——, ... .
12° 22 32

1) 3anucars Gpopmyny oO1iero 4ieHa.
2) [IpoBepuTh MOHOTOHHOCTb IOCJIEI0BATENBHOCTH.
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3) Haiitu MUHMMaNbHBIM 1 MaKCUMaJIbHBINA 2JIEMEHTHI.

4) BblunciuTh npesen nocieJ0BaTeIbHOCTH.

5) Haiitu rpanu nocienoBaTeabHOCTH.

6) IocTpouts rpaduueckoe n300paskeHUE MOCIEAOBATEIHPHOCTH

Hnousuoyanvnoe 3aoanue 1.
CaMocTOATENbHO 3a/1aTh JBE YMCIIOBbIE NOCHeA0BaTeNbHOCTH. HaliTu cymMMy, pa3HOCTh, IpOU3BE-
JIeHHEe, YaCTHOE T0CIIe10BaTEIbHOCTEH.

Hnoueudyanvnoe 3aoanue 2.
Bapuanm 1

2n+4

1) 3amucaTh nepBbie 7 3IEMEHTOB MOCIEI0BATEIBHOCTH.

2) HccnenoBaTh MOHOTOHHOCTH TTOCJIEIOBATEILHOCTH.

3) Beluucnuth npeaesn nociae0BaTeIbHOCTH.

4) HWccnenoBaTh OrpaHMYEHHOCTH IOCIEIOBATEIBLHOCTU. YKa3aThb HUKHUE U BEPXHUE I'PAHU,
TOYHbIE HIDKHIOIO M BEPXHIOIO TPaHU, MUHUMAJIbHBIA U MaKCUMAJIbHBIN 3JIEMEHTBHI.

5) W300pa3uth nocneaoBaTelbHOCTh Ha UUCIOBOM MPSIMON U B CUCTEME KOOPJIUHAT.

6) Jlokasarb, 4TO HallIeHHOE YHMCIIO B IIYHKTE 3 SIBJSETCS MPEAEIIOM IMOCIEA0BaTeNbHOCTH (110
OTIPEICTICHUIO).

7) Ilo TpeM MpPOU3BOJBHO B3ATHIM & € (0;1) Haitu 3HaueHuss N(g). Cnenath BBIBOI: 4eM

n+5
JlaHa 4KcIIOBas MOCIEAOBATCIBHOCTD {—} )

MEHbIIEe &, TeM HoMep N(¢) ...

ITopsmoK BEINOJHEHUS:
1. BeimonaauTh 3aaHKE 1 BMECTE ¢ perogaBaTesieM.
2. BpIOTHUTE HHAUBUIYAIBHOE 3a7aHue 1 B TeTpau.
3. BrmonauTh 3a0aHus 2, 3, 4 BMECTE C MpenogaBaTesieM.
4. BpINOTHUTH UHAUBUYATHLHOE 3a/IaHUE 2 B TETPAJIU.

dopma 0TYETHOCTH: BBIMOTHUTE 3a/1aHKe B TETPAAM U CIaTh HA IMIPOBEPKY MPENOJaBaTENIO.

3aJaHus 11 CAaMOCTOATEILHOM paOOThI:

3agaiite:

1) BO3pacTaroNIy0 YUCIOBYIO MTOCIEI0BATEILHOCTh;

2) yOBIBAIONIYIO YHCIIOBYIO MMOCIIEA0BATEIIHBHOCTD;

3) YKCIIOBYIO MOCIEI0BATEIBLHOCTh, OTPAHUYEHHYIO CBEPXY, U YKAKUTE TOUHYIO BEPXHIOIO TPaHb;
4) 4yuCIIOBYIO MOCJEI0BATENBHOCTh, OTPAHUUYCHHYIO CHU3Y, U YKa)KUTE TOUHYIO HH)KHIOIO TPaHb;
5) cXOoAsIyIOCs, HO HEMOHOTOHHYIO YMCJIOBYIO TIOCTIE0OBATEIHFHOCTD M YKKUTE €€ Mpeeil.

PexoMeH1a1uy 10 BBINOJIHEHUIO 3a/1aHUN U IOJTOTOBKE K MPAKTUYECKOMY 3aHATHUIO:
1. IloBTOpuTH TEOpETHUECKUI MaTepuai (pa3aen 1, nexkuus 1.1).
2. B mpouecce BbINOIHEHMS 3a/1aHus 00palllaTh BHUMaHUE HA MATEMAaTUYECKYIO CHMBOJIHKY.
3. B peuienun ykasslBaTh BCE IEHCTBUS, UCIIOIb3yeMbIe (POPMYIIbI U MOJIOKEHHUS.

Pexomennyemas nureparypa:
OcHoBHas nuteparypa- Ne 1.
HononuurensHas nuteparypa -Ne 4, 8, 11.

KOHTDOJ'IBHBIG BOIIPOCHI JIsI CAMOIIPOBECPKH.
1. YwmcnoBas mmociaen0BaTeIbHOCTb.
2. Bo3spacraromias YuciaoBas oClIeI0BaTeNbHOCTb.
3. VYOsIBaroias 4YMuciaoBas MOCJIEA0BATEIHHOCTD.
4. MuUHUMAaIBHBIA 2JIEMEHT YHUCIOBOH IIOCIEN0OBATEIILHOCTH.
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MaxkcuMalnbHBIN 2JIEMEHT YHUCIIOBOH ITOCIIEN0BATEILHOCTH.

HwxHss rpaHp 4MCIIOBOM MTOCIIEI0BATEIBHOCTH.

BepxHsisa rpaHp 4MCIIOBOM NIOCIIEIOBATEIBHOCTH.

TouHast HUKHSASA I'PaHb YMUCIOBOM MOCIEA0BATEIBHOCTH.

9. Tounas BepXHss I'PaHb YUCIOBOU MOCIEA0BATEIBHOCTH.

10. OrpannyeHHast 1 HEOrpaHUUYEHHAs OCIEI0BATEIIbHOCTb.

11. Cpopmynupyiite onpeneneHre KOHEYHOTO Mpeiena YUCIOBOM MOCIeJ0BATENbHOCTH.

12. Cxonsuiasicst 4uciaoBasi Mociae10BaTeNbHOCTb.

13. BepHo 11, yTo m100ast cXoAA11asics Nocae10BaTeNbHOCTD SBJISETCSI OTPAaHUYEHHO, HO HE
BCSIKasi OrpaHUYEHHAs MOCIIEI0BATENIBHOCTD sIBIIsieTcsl cxoaseiicsa? OTBeT o0oCHYMTE.

14. Teopema BeiiepmTpacca.

N

IIpakTHyeckoe 3ansaTue Ne 2. Ilpenes pyHkuuu

[{enb paboOThI: 3aKpeNUTh MOHATHE Mpeeia QyHKIIUH.

3ajanue:
JlokasaTh Mo onpeaeneHuro (Ha SI3bIKe £ — O ).
1) lim(3x +5)=8 2)Mnx+Z:1 3) lim log, x = +o0
x— X0 x — X—>+0
4) lim =0 5) lim 2° =0 6) lim 5% =400 7) lim ———=0
) =3 x =3 ) X—>—0 )x—>+oo ) x—>+w2+,\/_

[Topsanok BeIOJIHEHUS: BBITTOTHUTE 3aJaHUE€ BMECTE C MPETOIaBaTEIEM.

dopma oTyeTHOCTH: BrinonHenue 3ajanuil B popme 00CykIeHUs pa3IMuHbIX CUTYyalUH.
3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
JlokasaTh Mo onpeaeneHuro (Ha SI3bIKe £ — O ).

1) lim(x—4)=-1 2)mnf=0 3) lim log, x = —©

x—3 X+ x x—>+0

PekoMeHIaIny 110 BBIMOJTHCHHIO 33/IaHUH U TIOJITOTOBKE K IMPAKTUYCCKOMY 3aHSATHIO:
1. TloBTOpuUTH TEOpeTHUECKH MaTepual (pa3aen 1, nekmus 1.3).
2. B mporiecce BBITIOJHEHHS 3alaHUs 00palaTh BHUIMaHUE Ha MATEMAaTHICCKYIO CHMBOJIUKY H
odopMIICHHE 3aTTUCEN.
3. Jlns Kaxaoro nmpuMepa MOsICHATh TEOMETPUYSCKHUI CMBICIT.

Pexomennyemas aureparypa:
OcHoBHas nuteparypa- Ne 1.
HononuurensHas nuteparypa -Ne 4, 8, 11.

KoHTpoJIbHBIE BOIIPOCHI ISl CAMOTIPOBEPKH:

1. Ompenenenue npeaena YucaIoBON MOCIEAOBATEIIBHOCTH.
Onpenenenre KOHEYHOTo npenena Gpynkuuu no ['eiiHe B Touke.
Onpenenenre KOHEYHOTo npenena GpyHkuuu no I'eitHe npu x — .
Omnpenenenne kKoHEYHOTO Tpezena GyHkuu mo Komm B Touke.
Omnpenenenre koHeyHoro npenena Gynkuuu no Kommu npu x — oo.
Onpenenenre 6eckoHeyHOro npezena GyHKIUK 1o 'eliHe B TOUKe.
Onpenenenue 6eckoHeyHoro npezena GyHkuu no I'eline npu x — 0.
Onpenenenne 6eckoHeyHoro npezena ¢GyHkiuu no Kommu B Touke.
Onpenenenue 6eckoHeyHoro npezaena GyHkuu no Komu npu x — .
10 OKpecTHOCTh TOYKH.

11. I'eomeTpuueckuii cMbIcia npeaena GyHKIUU.

OO N U AW
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IIpakTHyeckoe 3anaTHEe Ne 3. BeluncieHue npegesna GQyHKUuU

[{enb paboOThI: HAYYUTHCS BHIYUCIIATD Ipeen (PYHKINU.

3ajaHue:
3aoanue 1. Beraucnuth npeensl QyHKIUN:

1 2 .
1) lim(2x—5——] 2) lim(4x)"  3) lim 4) lim > 5) limarctg 42
x—1 X x—2 x—>l x — X0 x x—2 (X— 2)
3aoanue 2. Beraucnuth npeaensl QyHKIUN:
2x - 2 - 1 2
D im2X=h gy g 2 gy, XTIy X m XS
=23x—6 =3 x° +3x =5 x” =25 =l x° =3x+2
1+x) —2x—-1 4x% —x— -
sy lim! ”2 -~ 6) lim X ~x=00. lim >
x>0 X +x =>4 2x” +5x-52 =2 x° -4
3 3 _1 2 2 _4 42 4 2 _
8) lim X : Ox” +2x-40 9) lim 49 3x 10)lim3x 310x +2x-12
=4 2x” +11x =172 =3 x" —x" =54 =2 x” +15x-38

3adanue 3. Beraucauth ipenensl GyHKITUI:

CAx-1 . 34x C2—+x-3 ~ x—~x+90
1) lim 2) lim ——— 3) lim——— 5) lim ———
-l x—1 >3] A4+ x =7 x° =49 x-10 2x =20
2 _ _ 3 _n_3 _
6) lim YL gy L gy i */"2 2318 x
x—0 x2 +16 — 4 x—1 2_3,15x+3 =10 x* —=21x+110
3adanue 4. Beraucauts npenensl GyHKITUI:
2 2
1) lim 2x+3 2) lim 3x2+5x+12 3) lim X : 2x+2
x>0 5x —1 o 4x” =2x—11 o0 6x” +7x+1
5 2 2 _ 3
4) lim 3x +2x 3x+2 5) lim (2x +1)3x+4) 6 lim (5x+1)(2x2 1)
o x +4x—9 > (5x +4)6x +7) o (10x +7)3x> +4)

Nx +3x Un? +3+42x° -1
7) lim ——— 8) lim 9) lim\Wx+2—-+/x
X—>+0 /4x+1 X—>+0 6/5x8 +x+3x x4)+tx)( )
10) lim x-(\/x2+1—x) 11) lim (x/x2+3x—\/x2+x)

X—>+00 X—>+00

3adanue 5. Berancaute nipenensl GyHKITUI:

2 _ 2x2—]6 _
1) lim sin2x . arctg8x 3) lim tg2(36 x) 4 lim 1
x>0 g 5 X 0 Jog, (1+ 2x) 3 20 1 w54 [n(5x - 20)
1+2x)° -1 in(x” - ] log,(x* +5x-13
5y 1m0 f) 6) lim arcsinlx - 53] 7 lim> L gy im %8s (e’ +5-13)
=0 tg(x” +x x5 (16-3)() -1 -0 [ncos 4x x—2 4 x2 ~3-1
32x -9 4x _57x
9)lim 10) lim ———
ol arctg(«/2 -x- 1) x>0 5 x—1g4x

3adanue 6. BeravucauTs ipenensl GyHKITUI:
2x

1 X
1) ling(l 125 o 2) lim 11+ 5x)i 3) lin§(16 - 3x)@ 4) lin?(xz +7x— 7 st

4345 2415 2 2x+1

1g%x . ; 2x - ] o AT

5) lim(cos x)™™  6) lzm(3x il 7] 7) lzm( al 5] 8) lim 3x2 tox-l
x—0 x>0l Ix+1 9 x>0 3x° =2x+ 4

Hnoueuodyanvnoe 3aoanue
Bapuanm 1
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Breruucnauts npenensl GyHKITUI:

2 1-x° 1 |
1) lim 2)6— 2 limS—x 3) lim( +3x) (5 +3x)
x_,_%9x +6x+1 =1 2x” +10x—12 x>0 X+x
4_ 2 4 2 1
4) lim«/3x+ X 5) lim x“+5x 6) lime +3x°+17

x—4 2x—8 xa01_312x_x2 +1 X—® 100x2+99x
2 2 1
7) lim X gy i, (x—\/xz +5x+7) 9) lim( “25— ]

X—>0 (X+1)2 +(4—3X) X—>+0 =2\ x — X2 -4

n-(x+1)]

arcsin3x 1-31+4x° Ctg(2 1-3x*-3
10) lim ——— 11) lim —y 12) lim 13) lim———
P U R | x—0 ll’l“ +x +x ’ x—0 l—cos(Z\/;) X2 §% +3 _57

sin3

1
x 1" 1\ !
14) ling(2 +3X)gle?)  15) lim(x+7] 16) lim[3x ] ] 17) lim(cos x )n(resinx)

x>+o\ x — I x+1 x—0

THopsiiOK BHINOJIHEHUS:
1. BeimonaauTh 3aman0us 1-6 BMecCTe ¢ IpemnoaBaTesieM.
2. BBINOTHUTH HHANBUYAIBHOE 3aJaHUE B TETPAJIH.

dopma 0TYeTHOCTH: BBIMOTHUTE 3a1aHue B TETPAAH U CIaTh HA MIPOBEPKY MPEMOgaBaTENIO.

3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
1. bepman I''H. COopHuk 3a1a4 no Kypcy MmaremMarudeckoro aHanuza. NeNe 268-376.
2. Kysnenos JI.A. CoopHHK 3afaHuii 110 BbicHied MaTemaTuke. TunoBble pacuersl. [Ipenensi.
3amauu 2-4, 9-18.

PexoMeH1a1uy 10 BBINOJIHEHUIO 3a/1aHUN U IOJTOTOBKE K MPAKTUYECKOMY 3aHATHUIO:

1. IloBTOpUTH TEOpETHUECKUI MaTepuan (pa3zaen 1, nekuus 1.3).

2. 3aHsTHE MPOBOJUTCS B BUJAE TPEHHMHIa, HAIPABJIECHHOIO HA BBIPAOOTKY M 3aKperuieHHue Ha-
BBIKOB BBIUHCIICHUS PEAENOB GYHKLINNA U PACKPBITHS HEOIIPEIEICHHBIX BbIPAKEHUH.
NuuBuayanbHOE 3aJaHUE CIIEAYET BBIMOIHATH YaCTSIMU 110 MEPE U3yUEHUs MaTepHara.

4. B HEKOTOpPbIX NMPUMEPAX AOMOIHUTEIBHO MOCTPOUTH HAOPOCOK rpaduka (yHKIUH BOIU3H
3aJaHHOM TOYKH.

(98]

PexoMmeHayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JomnonuurtensHas auteparypa -Ne 3,4, 7, 8, 11.

KoHTposbHbIe BONPOCH! AJIs CAMOTIPOBEPKHU:
1. Yro Ha3pIBaeTCs mpeaeaoM QyHKITUU?
2. Kakue cymecTByIOT BUAbI Ipenena GyHKuun?
3. UYTo Ha3bIBAIOT HEONPEAEIECHHBIM BbhIpayKeHUEM ?
4. Kakue cylecTBYIOT BUAbl HEOTIPEAEICHHBIX BhIPAKEHUN?
5

0. o
Kakue cymiecTByIoT criocoObl [Jis pacCKpbITUSI HEOIIPEIEIEHHOTO BhIpaXeHus: — 7 —?
o0

w—0?1"?
IIpakTnueckoe 3ansiTue Ne 4. UcciienoBanne HenpepbIBHOCTH (PYHKIUH

[{enb paOOThI: HAYYUTHCA HCCIEN0BATh HEMPEPHIBHOCTD U PA3PbIBbI (PYHKLIUU.
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3ajaHue:
3aoanue 1. Haiitu o0Onactp onpezeneHust GyHKIUU:
4

Dy=x>+5x+7 2)y:x_; 3)y =+/x* +4x 4)y:ln(x2—1) 5))’:\/;

xX— cos x
3aoanue 2. ViccienoBaTh (yHKIMIO Ha HENPEPbIBHOCTb. ONpPENeNuTh XapakTep TOYEK pa3pblBa.
[TocTpouTts 3cku3 rpapuka GyHKIUH.

X 2x+3 3 = sinx
Dy=—— ) y=-"r-—"-—"— 3) y= 4) y=2*3 5) y=
)y x—-2 )y x> =3x+2 )y x* —5x )y )y
1
1-cos3x coSs X 3*+3 1 x+5
) y=—7— Dy= 8) y== N y=— 1) y=—o-
X X - lg x |x+5|
3* -3
x+1, x<l1 x*P+4x-1, x<-1
11)y=42, x=1 12)y=<x+4, -1<x<2
2x%, x>1 10-2x, x>2
5 2
1—-x", —0o<x<2 —, x<0
R X
13) y=<5%%,2<x<4 14)y = I-x7,0<x<l1
1++/x, 4 < x < 40 4-2x, 1<x<2
x=2, x>2

3adanue 3. Jloonpeaenuts QyHKIHUIO B TOUKE X, , YTOOBI QyHKIUS CTajla HEIPEPHIBHOM:

5x—x*, x<l1 x* -9

1) y= ’ , X, =1 2)y= , X, =3
)y {4)(, x>1 0 )y x—3 0
3aoanue 4. Haiitu 31aueHue napamerpa A, mpu KOTopoMm GyHKIHs OyeT HenpepbIBHOM:
2

3-7x, x<-3 XAX2

1) y= P ; 2)y=4 x-1
XooxX>- 4, x=1
Hnoueuodyanvnoe 3a0anue
Bapuanm 1

HccnenoBath (yHKIMIO Ha HeNpepblBHOCTh. OmNpeneianTbh XapakTep TodyeK paspbiBa. [locTpouth
3CKU3 rpaduka QyHKIHH.

e’, —o<x<0

3+x

)y=4l-x 0<x<2 2) y=5%
x’—4x+4 2<x+w

THopsiiOK BHINOJIHEHUS:
1. BeimonaauTh 3ama0us 1-4 BMeECTe ¢ IIPENo/1aBaTesieM.
2. BBINOTHUTH HHANBUYAIBHOE 3aJaHUE B TETPAJIHU.

dopma 0TYeTHOCTH: BBIMOTHUTE 3a1aHKe B TETPAAM U CIIaTh HA IIPOBEPKY MPENOgaBaTENIo.

3aaHus I CaMOCTOSATEIBLHON paboThI:
1. Bepman, I''H. C60pHHK 3a7a4 10 Kypcy MaTeMaTH4ueckoro ananmsa. NeNe 47,48, 221, 223-226.
2. MHccnenoBaTh HEMPEPHIBHOCTH M Pa3pbIBbI (PYHKIIUHL, TIOCTPOUTH IPaUKU:
A) y = secx B) y = cosecx

PexomeH1aImu 1o BIOJIHEHUIO 33/IaHUH M IOJITOTOBKE K IPAKTHYECKOMY 3aHITHIO:
1. IloBTOpuUTH TEOpETHUECKUI MaTepuai (pa3aen 1, nexkuus 1.4).
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2. 3aHsTHE POBOJIUTCS B BUAE 0OCYKJIEHUS CUTyalui, pa30opa 0coOeHHOCTEN PYHKINH.

3. B 3amaHusx ¢ KyCOYHBIM 33JaHUEM (DYHKIMU [TOCTPOUTH rpaduK PyHKIUHU C yKa3aHUEM Xa-

PaKTEpHBIX TOUEK, B OCTAIBHBIX 33JJaHUSAX — 3CKU3 Tpaduka BOIU3U UCCIEAYEMBIX TOYEK.

PexoMmeHayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuurtensHas auteparypa -Ne 3, 4, 8, 11.

KoHTpoJIbHBIE BOIIPOCHI JUI CAMOIIPOBEPKH:

1. HenpepriBHOCTH (DYHKIIMH B TOUKE.
HenpeppiBHOCTD (PyHKIIMM HA MHOXKECTBE.
Pa3peiB nepBoro pona.

Pa3peiB BTOpOTO pona.
YcTpaHUMBIN pa3pbIB.

Nk

IIpakTu4yeckoe 3ansaTHe Ne 5. Beryuciaenue npou3BoaHoi GpyHKUMHU
[{enb paOOThI: HAYUYUTHCS BBIYUCIATH MPOU3BOAHYIO (QYHKIIMH.

3ajaHue:
3aoanue 1. HaiiTu npou3BOAHYIO (QYHKIIUH:

Dy=x"+5x+7 2) y=sinx+Inx 3)y=x"-cosx 4)y:(2—\/;)-tgx

— 2 21 &yl
5)y=3/_x+5/_x 6)y = 3x—-1 7)y:x +25x+ 8)y = X
2x+7 x° =5 coS X

9)y:x.a:csznx 10)y:(2—lj-(7\/x_3+i4]
x°—1 X X

3aoanue 2. HaiiTu npou3BOAHYIO (QYHKIIUH:
1) y:(4x+3)5 2) y:sin(xz) 3)y =+/x* +4x 4)y:ln(x2—l) 5) y=log, cosx

ctg3x Y
—=— 9) y=2x-tg’x
2—sin3x )y ( & )

10) y =lnlog,log;x 11) y =3/x-arctg2x 12) y:arcsinz(l—\/l+x2)

3aoanue 3. Haiitn 3Ha4eHUE TPOU3BOJHON (DYHKIIMH B TOUKE X,

6) y=e* " 7) y=Intgx-cos’x 8)y=

x3

2-4/x’

4) y=sin2x—x-cosdx,x,=n 5) y=2"""" x, =1

1) y:x3-log5(2x+3),xo =-1 2)y= x,=1 3) y:arcth(l—x),xO =0

3aoanue 4.

1) [lokazatp, uro pyHKUUS ) = —Jx* —x? YIOBIETBOPSICT YPABHEHUIO X))’ — y2 =x*.

2) Mokasars, uto pynkius y =In(3+e*) ymosierBopsier ypaBHeHuto y' =e* .
3aoanue 5.
Haiitu npousBoaHyto GyHKIMY, 33JaHHYIO TapaMETPUUECKHU:

2
D x:31t +4t 5 x = 2cost ; X = arccost 4 x:tlntt .
=7 y =4sint y:m =57
N 1> +1
3aoanue 6.
Haiitu npou3BoaHyto GyHKIUY, 3aJaHHYIO HESBHO:
Dx’+y° =4 2) xy+iny=0 3) xP+xty’-2y=1
3aoanue 7.

CocTaBuTh ypaBHEHHUE KacaTeIbHON U HOPMAIH K rpaduky GyHKIuA y = f (x) B TOYKE X, :
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x* =1

Dy=x-3-x, x, =1 Dy="—, x, =2
x“+2
3aoanue 8.
BeraucnuTs nipeienbl GyHKIHA ¢ UCIOJIb30BaHUeM TpaBmiia JlomuTas:
2x° —10x —44 3 24 n3
1) lim x4 Ox 2) lim 3x3+3x : x+9 3) lim sin5x 4) lim 2lnx
=2 x"4+2x-20 o 5x7 +2x" +x—2 o (g3 X x—t0 x° 4 3x

1

5) lin(i)(x -log, x) 6) limx""* 7) lim (2x + 6)"7

x—0 xX—>+00

Hnoueuodyanvnoe 3a0anue
Bapuanm 1
Haiitu npousBoanyto ¢GyHKIIMY:

2 .
1) y=x*-2x" +7Tctg5x 2)y =Sarctgx + — 3)y:x—3x—i 4)y=x"-sinx

\/; x+3

4 1
S)y:tgx-(l—x-sinx) 6)y= x+3 7)y:(3—4cosx)]o 8) y=x-arctg3x 9)y=
cos 5x
' =4 +51°+1
10) y :lnM 1)y =sin’log;x 12)3x* +1=y>-e" 13) o
1-sinx y=cose'

THopsiioOK BHINOJIHEHUS:
1. BrimonauTh 3a7aHus 1-8 BMeEcCTe ¢ IpenoaBaTesieM.
2. BBINOTHUTH HHAUBUYAIBHOE 3aJaHUE B TETPAJIH.

dopma 0TYeTHOCTH: BBIMOTHUTE 3a1aHue B TETPAAM U CIIaTh HA IIPOBEPKY MPENOgaBaTENIo.

3aaHus I CaMOCTOSATEILHON paboThI:
1. bepwman I''H. COopHuk 3a1a4 no Kypcy maremMarudeckoro ananuza. NeNe 667-770.
2. Kyzuenor JI.A. COopHUK 3aaHuii 1O BBICIICH MareMmarwke. TumnoBbie pacuersl. Judde-
pennmpoBanue. 3amauu 2, 5-10, 15, 20.

PexomeH1aImu 1o BEIOJIHEHUIO 33/IaHUH M IOJITOTOBKE K IPAKTHYECKOMY 3aHITHIO:
1. IloBTOpUTH TEOpETHUECKUI MaTepuai (pa3aen 2, nekuus 2.1).
2. 3aHsATHE MPOBOJUTCS B BHJIE TPCHHUHTA, HANPABJICHHOTO HAa BHIPAOOTKY M 3aKpeIUICeHUE Ha-
BBIKOB BBIYHCIICHUS TIPOU3BOTHBIX.
3. CnopaBouHbIN MaTepuai:

IIpaBujia BLIYMCJIEHUS IPOU3BOAHOM

!
> IlpousBomHas CyMMBI (YHKIIHIA: (u iv) =u'+y'

!
>  TIoCTOSHHBIA MHOXKHTEIh MOKHO BBIHECTH 32 3HAK IIPOM3BOJIHOM: (ku) =k-u'
!
» IlpousBoaHas Mpou3BeneHUS (PYHKIIHNA: (uv) =u"-v+u-v'

!

u u' -v—u-v'

> TIpousBoaHas 4acTHOTO (HYHKIIHIA: (—] ,v#£0
v

2

> Tlpoussomnas ciuoxHol dyakimit f(#(x)), Tae X - He3aBUCHMAsI IEpEMEHHAsL, a U - 3aBUCHMast

! ! !
nepeMeHHas: f. =1, u,
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Tadauna npou3BoaAHbIX

1. (©)=0 10. (log, x)'=
xIna
’_
2. (=l 11. (1nx)'=l
x
3. (x%)'=2x 12. (sinx)' =cosx
4. (x")'=nx"",neR 13. (cosx)' =-sinx
1 1
5. (Wx)= 14. (tex) =
2\/; cos?x
’
1
1 1 15. (ctgx)' =—
6. (—] =— (crgx) sin® x
b x?
’ 1
1 n 16. (arcsinx)' =
T — | == 1-x?
xn xn+]
8. (a*)=a"lna 17. (arccosx)’ = — 1
1-x°
9. (ex)lzex 18. (arctgx)': -
1+x
19. (arccigr) =———
1+x

PexoMmeHnayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JomnonuurtensHas auteparypa -Ne 3,4, 7, 8, 11.

KoHTpoJIbHBIE BOIIPOCHI JUISI CAMOIIPOBEPKH:

1. Onpenenenre Npou3BOIHON PyHKIUY.
[IpaBuiio BeIUMCIIEHUSI TPOU3BOIHOM CYMMBI (pa3HOCTH) (PyHKIUI.
[IpaBuiio BeIUMCIIEHUSI TPOU3BOIHON MPOU3BEACHUS (DYHKIUH.
[IpaBuiio BeIUKCIEHUS TPOU3BOIHOM YaCTHOTO (PYHKIUH.
[IpaBuiio BeIUKCIEHUS] IPOU3BOIHOM CIIOKHOM PYHKIIMH.
[lepeuncnure Gopmynbl IPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKIIUM.
['eomeTpruecKkuii CMBICI TPOU3BOAHOM.

Nownkwbd

HpaKTH‘IeCKOC 3aHsaTHe Ne 6. Boiuncienue MPOU3BOAHBLIX CTAPIIHUX MOPAIKOB
QCJ'IB [!a6OTBII HAaY4YUTBCA BBIYUCIIATH HIPOU3SBOJHBIC CTAPIINX TOPAAKOB.

3ajaHue:
3aodanue 1. Haiitu npon3BoaHyI0 GyHKIIUA BTOPOTO TOPSIIKA:

Dy=x"+15x*+7x 2) y =log,x 3)y=x"-sin3x

4)y =tg2x S)y:\/x2+4 6)y:;x+3
X+

3adanue 2. Haiitu npon3BogHYI0 GYHKIIUHA TPETHETO MOPSIKA:
1) y= (x2 + 3)2 2) y=arctg2x 3)y= (3x + 2)3 -ln(3x + 2)
3adanue 3. Haiitu npon3BoqHYyI0 GYHKIIMNA YKa3aHHOTO TOPSI/IKA:

5 4
1) y=2x" +5x" —3x> +121, d—fz? 2) y=sin’4x, a =7
dx dx
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1 dSy d]Sy d22y dZOy
, =? 4) y=cos3x, =7, =7 5) y=Ax, ——=2?
5x+7 dv’ )y dx )y=ix A

3) y= 15 dxzz

Hnoueuodyanvnoe 3aoanue
Bapuanm 1
1. Haiitu npou3BoaHy10 (GYHKIIMM BTOPOTO MOPSIIKA:

1) y=2x-sin5x 2)y=i7 3)y:4x+53 4)y=T7x-3
X xX—

2. Haiitu npou3BoiHYI0 QYHKIMH YKa3aHHOTO MOPSIJIKA:

_Inx d’y

X d’y
=2 2 -
)Y x’ dx’

1) y=—"r,
)y o d

d]OOy .,

dx]OO -

:? 3) y:2]+3x,

THopsiiOK BHINOJIHEHUS:
1. BeimonauTh 3a7aHus 1-3 BMeECTE ¢ IIPEnoaBaTesieM.
2. BBINOIHUTH HHAVBUYAIBHOE 3aJaHUE B TETPAJIHU.

dopma 0TYETHOCTH: BBIMOTHUTE 3a1aHue B TETPAAM U CIIaTh HA MIPOBEPKY MPENOJaBaTENIo.

3ajiaHus Ui CaMOCTOATEIbHON PaOOThI:
1. bepman I''H. COopHuk 3a1a4 no kypcy maremarudeckoro ananuza. NeNe 1006-1040.
2. Kyzuenor JI.A. COopHUK 3aaHuid 1O BBICIICH MareMmarwke. TumnoBbie pacueTsl. Judde-
peHipoBanue. 3agauu 17, 18.

PexoMeH1a1ny 10 BBINOJIHEHUIO 3a/1aHUN U IOJTOTOBKE K MPAKTUYECKOMY 3aHATHUIO:
1. IloBTOpUTH TEOpETHUECKUI MaTepuai (pa3aen 2, pexkuus 2.1).
2. 3aHsTHE NMPOBOJUTCS B BUJAE TPEHMHIa, HAPABJICHHOIO HA BBIPAOOTKY M 3aKperuieHue Ha-
BBIKOB BBIYHCIICHUSI IPOU3BOIHBIX CTAPIIUX MOPSIKOB.
3. Ilpu HaxoXJAEHUM MPOU3BOJHBIX CTAPIIMX MOPSAKOB PEKOMEHIYETCS YIPOILIaTh MPOMEKY-
TOYHbIE MPOU3BOIHBIE.

PexoMmeHnayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuurtensHas auteparypa -Ne 3,4, 7, 8, 11.

KoHTposabHbIe BONPOCH! AJIs CAMOTIPOBEPKHU:
1. Onpenenenre Npou3BOIHON PyHKIUY.
Omnpenenenre Nporu3BOIHON PYHKIMN BTOPOTO (TPETHETO U T.J.) HOPsAKa.
Kak 0003Haua0TCs NPOU3BOIHBIE CTAPIINX MOPSAKOB?
[IpaBuiio BeIUKCIIEHUSI IPOU3BOIHON CyMMBI (pa3HOCTH) (PyHKIUI.
[IpaBuiio BeIUMCIIEHUSI TPOU3BOIHON Mpou3BeeHHs PYHKIUHI.
[IpaBuiio BeIUKCIEHUS TPOU3BOIHOM YaCTHOTO (PYHKIUH.
[IpaBuiio BeIUMCIIEHUSI TPOU3BOIHON CIIOKHOM PYyHKIUU.
[lepeuncnure GopMynbl IPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKIIUM.

XN RN

IIpakTHyeckoe 3anaTHEe Ne 7. Berunciaenue augdepeHunanos GpyHKuuu

[{enb paOOThI: HAYYUTHCA BBIYUCIATH AUddepeHuansl GyHKIUY IEPBOTO U CTAPIIUX MOPSIKOB.

3ajaHue:
3aoanue 1. Haiitn nuddepennman GyHkuum:
2
1) y=— 2) y=+/1—-x? -arcsin x 3) y:x+5 B TOYKE X =2
x4+ x+3
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3aoanue 2. Haiitu nuddepennman QyHKIUN yKa3aHHOTO MOPSIIKA

X

1) y=arcigdx, d*y=?  2) y="—, d’y Brouxe x=17? 3) y=3", d"y=?
X

4) y=sin2x, d"y B Toure x=%? 5) y=In(1+2x), d"y =7

3aoanue 3.

[Tokazatb, yTO JUIsl JIMHEHHOW QYHKUMHU B J1I000H TOUKe MpupaiieHue u tuddepeHiuan coBnaiaoT
10 BEJINYHUHE.

3aoanue 4.

Haiitu ¢dynkuuio o (B ¢opmyne i npupaiieHus (QyHKIMH), eciau (QYHKIUS HMEET BHJ
y=2x"+4x+7.

3aoanue 5.

Haiitu 3Hauenue pynkuuu o (B popmyne s npupaiieHus QyHKINUN), eciau QYHKIUS UMEET B

1
Yy =—, HadaJIbHas TO4YKa X, :E , KOHCYHAaA TO4YKa XZE .
X

3aoanue 6.
[TpuGnu3uTh KpUBYIO y =/nX KacaTelIbHOH B Touke x,=1. Bbrunciauts npubmmwkenso Inl,2 u

In0,84.

Hnoueuodyanvnoe 3aoanue
Bapuanm 1

[TpuOan3uTh QyHKIMIO Jx B TouKe x, =1 nuHelHOH! QyHKIUEH.
Brruuciauts npubankeHHo \/ 1,23, \/ 1,34, \/ 0,78 .

THopsiioK BHINOJIHEHUS:
1. BeimonaauTh 3amanus 1-6 BMecCTe ¢ IpenoaBaTesieM.
2. BBINOTHUTH HHAUBUYAIBHOE 3aJaHUE B TETPAJIH.

dopma 0TYETHOCTH: BBIMOTHUTE 3a1aHue B TETPAAM U CIaTh HA MIPOBEPKY MPENOgaBaTENIo.

3aauus Ui cCaMOCTOSITEILHON PA0OTEL:

1. bepman I'.H. COopHuk 3amad mo xkypcy maremaruueckoro anammza. NeNe 889-893, 1096-
1102.

PexomeHiaImu 1o BEIOJIHEHUIO 33/IaHUH M IOJITOTOBKE K TPAKTHYECKOMY 3aHITHIO:
1. IloBTOpUTH TEOpETHUECKUI MaTepuai (pa3aen 2, gexkuus 2.3).
2. Tlpu HaxoxaeHnn auddepeHnaroB CTapIIuX MOPSIAKOB PEKOMEHIYETCs YIpOINaTh IpO-
MEXYTOYHBIE TIPOU3BOIHEIE.

PexoMmenayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuutensHas auteparypa -Ne 3, 4, 8, 11.

KoHTposbHbIe BONPOCH! AJIs CAMOTIPOBEPKHU:

1. Tlpupaiienue QyHKIHH.
Juddepennran He3aBUCUMON TEPEMEHHOM.
Omnpenenenue muddepennnana GyHKIIuu.
®opmyna Juist Beluucienus quddepennmana GyHKINH.
Huddepenunan GpyHKIUU BTOPOro (TPETHEro U T.[.) MOPsIIKa.
CpoiicTBO MHBapuaHTHOCTU (opMbl tuddepeniuana.

SRR
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IMpakTuyeckoe 3ansaTue Ne 8. Uccienopanue pyHKumii 1 mocrpoenune rpapukoB

[lenb paGoOThHI: HAYYUTHCSI MPOBOJUTH UCCIENOBaHHUE MOBEACHUS QYHKIMU MeTodamu nuddepen-
LUATbHOTO UCYUCIIEHUS U CTPOUTH I'paduku PyHKIUH.

3ajaHue:
3aoanue 1. HaliTu npoMeXyTKM MOHOTOHHOCTH U TOYKU SKCTpeMyMa (PyHKIIUH:
P _2x+4
1) y=x"-12x+9 2)y:% 3) y:(2x+7)-eX
x f—

4) y:ln(x2—3x) 5)y=2x-3(4-x)’
3aoanue 2. HaliTu npoMeXXyTKH BBIITYKIOCTH, BOTHYTOCTH M TOUKH neperuda rpaduka QpyHKIuu:

2
X

1) y=x>+3x> —6x+5 2)y= 2x 3)y:e
x°+1 X
2
4)y=% 5)y=3x-(x-6)
3aoanue 3.
Haiitu acumnroTs! rpaduka QyHKIuu:
3x 4x* +1 2x° x+2
Dy= 2)y= Ny=—F—— dy=in 5) y=(x+1)-e™
yy=——p Dy=—— Dy=o—— Hhy=h— Hy=lx+])
3aoanue 4.
[IpoBectu noJiHOE HUccaenoBaHue GYHKIUU U TOCTPOUTD I'paduK:
3
X x+1
) y=—— )y=——- 3) y=(7-x)-e"*
) y=—= R ) y=(7-x)
4) y:2ln(x2—x) 5) yz%/(x+1)2 —{/(x+2)2
Hnoueuodyanvnoe 3aoanue
Bapuanm 1
[IpoBectu noJiHOE HUccaenoBaHue GYHKIUU U TOCTPOUTD I'paduk:
x+2Y e x+1
1) y= 2) y= 3)y=In
)y (x—l] ) V=06 ) =i

THopsiiOK BHINOJIHEHUS:
1. BeimonHuTh 3a7aHus 1-4 BMECTE C IIPENo/1aBaTesieM.
2. BBINOTHUTH HHANBUYAIBHOE 3aJaHUE B TETPAJIHU.

dopma oT4eTHOCTH: BHIMOTHUTE 3a/1aHKe B TETPAAM U CIATh HA MPOBEPKY MPEIOaBaTEIIO.

3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
1. bepman, I'"H. CoopHuk 3a1a4 no Kypcy Maremarudeckoro anamusa. NeNe 1152-1159, 1165-
1176, 1287-1300, 1398-1413.
2. Kysnenos JI.A. CoopHUK 3a7aHMil 110 BeIcIIel MateMaruke. Tunosble pacueTsl. ['paduxu.
3amaun 1, 2, 5-9.

PexoMeH a1y 110 BBINOJIHEHUIO 33/1aHUN U IOJTOTOBKE K MPAKTUYECKOMY 3aHATHUIO:
1. TloBTOpUTH TEOpETHUECKHI MaTepHal (pa3aen 2, Jeknus 2.5).
2. 3assTHE NPOBOIUTCS B POpMeE 00CYKIEHUS CUTYallUi MOBEACHUS (PYHKIUH.
3. B 3anmanusix 1-4 noctpouth 3CKU3bI TpauKOB.

PexoMmeHnayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuurtensHas auteparypa -Ne 3,4, 7, 8, 11.

29



KoHTposbHbIe BONPOCH! AJIs CAMOTIPOBEPKHU:

1. Omnpenenenue Bo3pacrtaronieit (yobiBaromiei) ¢yHKIIHH.
JlocraTtouHoe ycioBue Bo3pacTtanus (yObIBaHUs) (PyHKIUH.
Onpenenenre TOUKM MUHUMYyMa (MakcuMyma) (pyHKLIHH.
Heobxonumoe ycnoBue TOUkd MUHUMYMa (MakcuMyMma) QyHKIUH.
JloctaTouHO€ yclI0BUE TOUYKM MUHUMYMa (MakcuMyMma) QyHKIUH.
CranmnoHapHas TOYKa.

KpuTtnueckue Touku nepBoro pojaa.

Onpenenenre BbITYKIION (BOrHYTOM) (QyHKIIHH.

9. JlocTaro4yHoe yciOBHE BBITYKIOCTH (BOTHYTOCTH) (PYHKLIUH.

10. Onpenenenue Touku nepernda rpapuka GyHKIHUH.

11. HeoGxoaumoe ycinoBue TOUKH neperuda rpaduka QyHKIUY.

12. JlocTaTtouHoe yciaoBHe TOUKH neperuda rpapuka QyHKIUH.

13. Kputnueckue TOYKd BTOPOTO poJa.

14. Acumnrora rpaguka QyHKIIH.

15. Buapl acuMnToT.

16. YcnoBusi cylecTBOBaHUS M HAXO0XJIEHHWE BEPTUKAIBHOW (TOPU30HTAIbHOW, HAKJIOHHOM)
aCUMITOTBI.

e

HpaKTH‘IeCKOC 3ansaTue Ne 9. HamMenblnee 1 Hau0oJIblIee 3HAUYEHHE (l)yHKlIl/ll/l

[{enb paboOTHI: HAYYUTHCS HAXOJWUTh HAMMEHBIIEE U HanOoJblee 3HaYCHUE (DYHKIIMU B 3aJIaHHOMN
00J1acTH, pemaTh NPUKIATHBIC 3aJa9H.

3aganue:
3aoanue 1.
Haiitn HanMeHbIIee 1 HanOOJIbIIee 3HAYeHNE ()YHKIIMH HA JAHHOM MIPOMEXKYTKE:

2
1) yzxz—”, [-2,5] 2)y:x+L, [1,3] 3) y=32x>-(x-5), [-1,7]
x +4 x+3

3aoanue 2.
Hatitn HanMeHbIIee 1 HanOOJIbIIICe 3HAUYCHNE, a TaK Ke TpaHd (PYHKITUU Ha TAHHOM IPOMEKYTKE:

2
1) y=x*+2x>, (-oo;+0)  2)p :x—5’ [04+e0) 3) y=x-e, (~oo]
r_

3aoanue 3.

Hununaap BoucaH B map paauyca 2 cM. Hailtu BbICOTy HMIMHApA, TP KOTOPOH 00beM LMIMHJpPA
OyneT HanOOJIBIIINM.

3aoanue 4.

TpeOyercst U3roToBUTH SIIUK 00beMOM 120 KyO. cM., 4TOObI CTOPOHBI OCHOBAHMSI OTHOCHIIUCH KaK
1:3. Haifti pa3mepbl BceX CTOPOH SIIMKA, YTOOBI €r0 MOJHAs MOBEPXHOCTh ObllIa MUHUMAJTLHOM.
3aoanue 5.

Yucno 85 pa3nokuTh Ha JBa cllaraéMblX, YTOObI CyMMa UX KyOOB ObLia HauOosblIeH (ciaaraemble
SIBJIIOTCSI HATYPAJIbHBIMU YHCIIAMU).

Hnoueuodyanvnoe 3a0anue

Bapuanm 1
Haiitn HanMeHbIIIee M HanOOJIbIIICe 3HAYCHUE, a TaK e TpaHu (PYHKIIUU Ha JJAHHOM IPOMEKYTKE:
2x+3 Inx
1) y="-—, (0;+) 2) y= , [14o0)
x° =4 x+3

THopsiiOK BRINOJIHEHUS:
1. BemmonHuTh 3agaHuda 1-5 BMecTe ¢ mpemnoaaBaTesieM.
2. BBINOTHUTH HHANBUYAIBHOE 3aJaHUE B TETPAJIHU.
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dopma 0TYeTHOCTH: BBIMOTHUTE 3a1aHue B TETPAAM U CIIaTh HA MIPOBEPKY MPENOgaBaTENIo.

3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
1. bepman I'.H. CoopHuk 3a1au o kypcy Marematuueckoro aHaiuza. NeNe 1185-1197, 1208-
1259.
2. Kysnenos JI.A. CoopHUK 3aJaHMil 10 BbIcIIeN MareMaruke. Tunosble pacueTsl. ['paduxu.
3amauu 3, 4.

PekoMeHIaIny 110 BBIOJTHCHHIO 33/IaHUN U TIOJITOTOBKE K IMPAKTUYCCKOMY 3aHSATHIO:
1. TloBTOpUTH TEOpETHUECKUI MaTepual (pa3aen 2, aexuus 2.5).
2. B3amanusax 1-2 mocTpouTs 3CKU3 rpaduka.

PexoMmeHnayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JomnonuurensHas auteparypa -Ne 3,4, 7, 8, 11.

KoHTposbHbIe BONPOCH! AJIs CAMOTIPOBEPKHU:
1. Onpenenenue TOYKU MUHUMYMa (MakcuMyma) QyHKIUU.
2. IlonaTre NOKaIBHOTO U TII00ATEHOTO AKCTPEMYyMA.
3. HwxHss 1 BepXHssa rpaHu QyHKIIMM HAa MHOXKECTBE.
4. TouHble HUKHSS U BEPXHSIsl TPaHU (PYHKIIMU HA MHOXECTBE.

IMpakTuyeckoe 3ansaTue Ne 10. BorunciieHue HeonpeaeJeHHbIX HHTEIPaJIoOB
[{enb pabOTHI: HAYYUTHCSA BBIUMCISATH HEOTIPEICICHHBIEC HHTETPAJIBL.

3aganue:
3aoanue 1.
BeIauciuTh HeonpeaeIeHHbIC HHTETPAITBL:

D[x'de 2)[xidx 3)jx2-x;dx 4|
X

1
dx 5)|sintdt 6) |107d
o )| ) [107d y

9)J-x3+x2+2 3+x)(1+4x)

dx

1 2
7) J.(2x+3c0sx)dx 8) j(x+;j dx dx IO)I

J_J_

11) J.(1+2sinx)(3—c0sx)dx 12) j

3aoanue 2.
BerauciuTh HeonpeaeIeHHbIC HHTETPAITBL:

D [sin2xdx  2) [(1+5x) dx 3)lei_4xdx 4) [1g(2—x)dx 5)j5x‘i‘10

dx 4 + cos® 5x
8 9) | sin2x-cos2xdx 10) | ————dx
) J‘sz'n7x ) J. ) J. sin® 5x

6) je; dx

3aoanue 3.
BeIrauciuTh HeonpeaeIeHHbIC HHTETPAITBL:

\/5 3lnx 3) J.23_7tg4x' dx

D [(+5x7) - xdx  2) j;d 4) [x*-sin(3-7x")dx

cos? 4x
5) I cos 5x A 6) J' szn 3x

7 J'de 8) J'de
sin® 5x Vcos® 3x+36 V16 —25* V16 —25*
4x*dx 4x° dx dx sintg4x
9 [ T 10) [ | . 12)[ g ~ds
-16 x —16 (1+4x7)-arctg2x cos’
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. 84 4 .
dx 14)J‘Sll’l X + S5cos de 15) J'1+X+(1VCSZI’I2de

sin’ 4x V1= 4x2

S5+x

13) j

Hnoueuodyanvnoe 3aoanue
Bapuanm 1
BrrunciauTs HeonpeeeHHbIE HHTETPATBL:

1) J. 2+5x * dx 2) J. x" +4x) x’dx 3) Imdx 4) J.xzo -c0s(2+3x2' )dx
, . 4 15 -
5) [3 4 sindxdx  6) [ —’; 6:36’“ a7 | 10 51":4‘;; CIg2X 1y

THopsiiOK BHINOJIHEHUS:
1. BeimonaauTh 3a7aHus 1-3 BMECTE ¢ IPEnoaBaTesieM.
2. BBINOTHUTH HHAWBUYAIBHOE 3aJaHUE B TETPAJIH.

dopma 0TYeTHOCTH: BBIMOTHUTE 3a/1aHKe B TETPAAH U CIaTh HA IIPOBEPKY MPEMOgaBaTENIO.

3ajiaHus Ui CaMOCTOATEIbHON PaOOThI:
1. bepman I''H. COopHuk 3a1a4 no kypcy Mmaremarudeckoro ananuza. NeNe 1676-1780.

PexoMeH1a1ny 10 BBINOJIHEHUIO 3a/1aHUN U IOJTOTOBKE K MPAKTUYECKOMY 3aHATHUIO:
1. TloBTOpUTH TEOpEeTHUECKHI MaTepual (pa3zaen 3, nekmus 3.1).
2. 3anATtve mMpoBOAUTCSA B (OpME TPEHHHTA C IENbI0 YSICHEHHUS OCHOBHBIX (OPMYJT U MpPO-
CTEMILINX MPaBUI UHTETPUPOBAHMUSL.
3. B 3aganuu 3 npoBepuTh pe3yabTaT MHTETPUPOBAHUS C MOMOIIBIO JU(PPEpEeHIUPOBAHUS
epBoOOpa3HOM.
4. CnpaBo4HbIN MaTepua:

CBoiicTBA HeonpeeJeHHOr0 HHTErpaaa
» Uurterpai or CyMMbI (YHKIIUI: J. (fi(x)£f,(x))dx= J. fi(x)dx J. 1> (x)dx
» TIOCTOSHHBIIM MHOKHTEb MOKHO BBIHECTH 33 3HAK MHTErpaa: J. k-f(x)dx=k- J. f(x)dx
Ta6auua HeonpeaeJeHHbIX HHTEIPAIOB
1 J'dx:x+C 11 jtgxdx:—hl|cosx|+C
2
2 jxdx =2 4C 12 jctgxdx = h1|sinx|+C
2
n+1 1
3 jx”dx:x +C, n#z-1 13 I ——dx = —ctgx+C
n+1 sin” x
4 J'ldx L icn=l 14| [ dx = tgx +C
=— 7 1( X = tgx
X" (I-n)x"" cos’ x s
1
5 J‘—dx_2\/;+C 15 | [——dx=Inltg>|+C
sin X 2
1 X T
6 —dx =Injx|+C 16 dx = Injtg(—+—)+C
I X | | J. COSX g(2 4)

32



1 1
7 jexdx:ex+C 17 I—dx:—arctg§+C

x*+a’ a a
8 ja*dx:iw 18 j%@:im"_a +C
Ina X" —a 2a |x+a
9 J'sinxdx:—cosx+C 19 J‘%dx:mx+\/x2ia2 +C
X" *a
10 jcosxdx:sinx+C 20 J‘;dx:arcsini+C

PexoMmeHayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuurtensHas auteparypa -Ne 3, 4, 8, 11.

KoHTpoIbHBIE BOIIPOCHI JUISI CAMOIIPOBEPKH:
1. IlepBooOpa3znas GpyHKIIHUH.
Heonpenenennslii uaTErpas.
CBOWCTBO JIMHEWHOCTH WHTErpaa.
Merto1 3aMeHbI IEPEMEHHON B HEONIPEICIICHHOM HHTErpaJie.
Tabnuia OCHOBHBIX HHTETPAJIOB.

Nk

IMpakTuyeckoe 3ansaTue Ne 11. UHTerpupoBanue mo 4acTsiM B HeollpeleJJeHHOM HHTerpaJe

uCJ'[B [2a6OTBII HAaY4YUTHCA BbIYUCIIATH HCOIMMPEACICHHBIC HHTCIPAJIbI.

3aganue:
BBI‘-H/ICJ'H/ITB HCOHpC}IGJ’IeHHBIG I/IHTeraHI)I METOIOM I/IHTCFpI/IPOBaHI/ISI 10 9aCTiIM.

l)J.x- cosxdx 2)J.(3x+5)ez" dx 3)J.(x2 +4x+3)-lnxdx 4)J.log4xdx
S)J.arcsinxdx 6) J.(2x2 +4)sin3xdx 7) J.e" ~cosdxd x 8) J.42”+3 -cosS5xd x

Hnoueuodyanvnoe 3aoanue
Bapuanm 1
BrruucnauTe HeonpeeneHHbIe HHTETPAIbl METO0M MHTETPUPOBAHUS 110 YACTSIM:

1) J.(7+2x)-sin3xdx 2) J.(x3 +4x)-lnxdx 3) J.log4(2—x2)dx
4) [(2x*=5)-9%ax )3 -cos Sxa
[Topsa10K BEINOJIHEHUS:

1. BeimonaauTh 3amaHus 1-8 BMecCTe ¢ IpemnoaBaTesieM.
2. BBINOTHUTH HHANBUYAIBHOE 3aJaHUE B TETPAJIHU.

dopma 0TYETHOCTH: BBIMOTHUTE 3a1aHue B TETPAAM U CIIaTh HA MIPOBEPKY MPENOJaBaTENIo.

3ajiaHus Ui CaMOCTOATEIbHON PaOOThI:
1. bepman I''H. COopHuk 3a1a4 no kypcy mareMarudeckoro ananuza. NeNe 1832-1868.
2. Kysnenos JI.A. COopHUK 3a7aHMil 110 BbIcIIel MaTemaruke. TumoBble pacuersl. MHTErpa-
abl. 3anayva 1.

PCKOMCHHaHI/II/I 0 BBEITTOJHEHUIO 3aJaHUNA U IIOATOTOBKE K MPAKTHYCCKOMY 3aHATUIO:
1. TloBTOpUTH TEOpEeTHUECKU MaTepual (pazaen 3, nexkuus 3.2).
2. 3assTHe NpPOBOIUTCS B (popMe TPEHHHTra C LENbI0 YSICHEHHUS] OCHOBHBIX (POpMYN U MeToJa
HHTCTPpHUPOBAHUA 110 YaCTAM.
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PexoMmeHngyemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JomnonuurtensHas auteparypa -Ne 3,4, 7, 8, 11.

KoHTposbHbIe BONPOCH! AJIsi CAMOTIPOBEPKHU:
1. IlepBooOpa3znas GpyHKIIHH.
2. HeonpeneneHHslii HHTErpall.
3. Meroj 3aMeHbl HHTETPUPOBAHUS IO YACTSIM B HEOIPEACIEHHOM UHTErpale.
4. OcHOBHBIE CIy4au MPUMEHEHHS GOPMYIIbl UHTEIPUPOBAHUS 110 YACTSIM.

IIpakTHyeckoe 3anaTHe Ne 12. UHTerpupoBanue paluOHAJIbHBIX Apo0ei

uCJ'[B [2a6OTBII HAaY4YUTBHCA BbIYUCIIATH HCOIMMPEACICHHBIC HHTCIPAJIbI.

3ajaHue:
3aoanue 1. BoruucnuTh HEOIpeIeIeHHbIE HHTETPaJibl OT MPOCTEUIINX PALIMOHAIBHBIX IPOOECH:
2 5 3 2

1 dx 2 dx )| ——=dx 4)| ———dx

)jx+3 )j4x—7 )J.(x—3)5 )jx2+4x+4
5| L ax 6) [ 3% pdx ) j—dx 8) jidx

x> +16 x* + x* +6x+12 x> +4x+9
9) j dx 10) j dx 11 j d X

—14x+30 x +4 x +2x+5
3aoanue 2. BeruucnuTh HEOIIPEIEICHHbIE UHTETPAJIbl OT PallMOHAIBHBIX IpO0eil, BBIACTUB LEITYI0

4acTh ApoOu:
2x -6 x* +10x 4x® —5x
1 dx ——dx dx 4) | 5———
)jx+2 )Ix2+10x+5 )Ix +10x + 34 Ix2+2x+7
3aoanue 3. BoruucnuTh HEOIpeIeICHHbIE UHTETPAJIbl OT PallMOHANBHBIX IpO0ei, MPUMEHUB pa3-
JIO’)KEHUE Ha npOCTeﬁIm/Ie npobu:

dx

) s 2>de" Ul
4)[%“ S)I dx 6)I(x2—4x+6ix2—4x+5)dx
7)fx—1)(x2x+2x+1)dx )Ixﬂtti)(zxﬁ) ° jmdx
e er D T T

3aoanue 4. Boruncnuth Heonpez[eneHHHe HHTerpam,I OT palMOHAIbHBIX IpOoOeil:

x° 5x% —70x x* x+5
D[—% gx 2> 4 3 d
)Ix2+1ox+15 * )Ix2—14x—10 * )Ix4—16 * )j(“zj

Hnoueuodyanvnoe 3a0anue
Bapuanm 1
BrruuciauTs HeonpeneneHHbIe HHTETPAIBI OT PAallMOHATBHBIX APOOECH:

3x+2 3x+5
1 dx 2 3) | —dx 4
I ot 9

dx )J.
x*+2x—15 (x+2)(x* +6x+9) (x? +10x+36)x+1)

X
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THopsiioK BBINOJIHEHUS:
1. BrimonauTh 3amaHus 1-4 BMeECTE ¢ IIPENo/1aBaTesieM.
2. BpINOTHUTh HHANBUIYAIBHOE 3aJJaHUE B TETPAJIH.

dopma 0TYETHOCTH: BBIMOTHUTE 3a1aHue B TETPAAM U CIIaTh HA IMIPOBEPKY MPENOgaBaTENIO.

3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
1. bepman I''H. COopHuk 3a1a4 no kypcy Mmaremarudeckoro ananuza. NeNe 2012-2055.
2. Kysnenos JI.A. COopHUK 3a7aHMii 110 BbICIIeN MaTeMmatuke. TunoBele pacuersl. MHTErpa-
JIBl. 3amauu 5, 6, 7.

PexoMeH1a1uy 10 BBINOJIHEHUIO 3a/1aHUN U IOJTOTOBKE K MPAKTUYECKOMY 3aHATHUIO:
1. TloBTOpUTH TEOpEeTHUECKHI MaTepual (pa3zaen 3, nekmus 3.3).
2. 3assTHE MPOBOIUTCS B (JOpME TPEHHMHIA C LIEJbI0 YSICHEHHUS OCHOBHBIX (POPMYJ U Pa3HBIX
CIIOCOOOB MHTErPUPOBAHUS PALIMOHAIBHBIX JPO0Oei, OCHOBAHHBIX HA UX IPEOOpa30BaHUU.

PexoMmeHayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JomnonuurtensHas auteparypa -Ne 3,4, 7, 8, 11.

KoHTposbHbIe BONPOCH! AJIs CAMOTIPOBEPKHU:
1. Pammonanbnast 1poOb.
[IpaBunbHas U HENpaBUIIbHAS PAllMOHAIbHbIE APOOH.
[Ipocreiimas 1poOk 1-ro Buga, €e UHTErPUPOBAHUE.
[Ipocreiimas 1poOb 2-ro Bua, €€ UHTErPUPOBAHUE.
[Ipocreiimas 1poOp 3-ro Bua, €€ UHTErPUPOBAHUE.
[Ipocreiimas 1poOk 4-ro Buja, €€ UHTErPUPOBAHUE.
[IpaBuio pasnoxkeHus MpaBUIbHON pallMOHAIBHOM IpoOH Ha MpocTelIIne JpooHu.

Nowunbkwd

IIpakTHyeckoe 3anaTHe Ne 13. UHTerpupoBaHue TPUTOHOMETPUYECKHUX BbIPAKEHUH
[{enb paboOThI: HAYYUTHCS BHIYUCISATH HEOIIPEIEICHHbIE UHTETPAJIbI.

3aganue:
3aoanue 1. BerauciuTh HEOIIPeIeIICHHBIC HHTETPAJIBI, TPEOOPa30BaB TPUTOHOMETPHYSCKOE BhIpa-
JKEHUE:

1) J.sin7x-c0s4xdx 2) J.sin4x-sin2xdx 3) J.sin2 2xdx  4) J. 2+5c0s7x)2 dx

5) J.sin5x-(2sin4x+5c0s3x)dx 6) J.sin3xdx 7) J.tg xdx 8) I—de
sinx- cos”x
9)I ZCOS4X dx 10) J.Sln X dx ll)J.COS 3xdx 12) J.sin25x-c0s25xdx
sin” 2x-cos2x cos’x sin” 3x

cosx
13) | sin* 5xdx  14) dx  15)|sindx-Vcos’ 4xdx  16)|sin’3x-cos’ 3xdx

tg2x sin6x cos” Tx 3 10
17) dx 18) dx 19 X 20) |tg’4x-cos  3xdx
J.cos 2x J.cos 6x )J.szn]°7x )J.g

3aoanue 2. BeruucnuTh HEOIpeIeI€HHbIE HHTETPaJIbl, IPUMEHUB YHUBEPCAIbHYIO TPUTOHOMETPH-
YECKYIO II0JICTAHOBKY:

dx cos X
D|——dx 2) | ——— 4)
)Isinx+2 * )I3+500sx )J.4sinx+7cosx+2 J.szn X
4 cosx dx cos” x dx dx
5) 6 7) d. 8 9
J‘1+sznx J‘sinzx-(S—Zcosx) J.sznx ’ )Iszn x )Icos7x
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IO)I cos xdx ll)j d)z

12) | te*xdx 13
sin® x+3sin* x cos’ x )J.g )I

3+cos® x

Hnoueuodyanvnoe 3a0anue
Bapuanm 1
BrruncnanTs HeonpeeneHHbIe HHTETPAJIB OT TPUTOHOMETPUYCCKUX BBIPAKECHUM:

1) J.sinIOx-sin7xdx 2) J.(1+2sin4x)2dx 3) J.c0s10x-sin2 3xdx

4) J.«/cos4x-sin34xdx !

5 dx 6
)I2+500sx )ISSinx+cosx+2

dx

THopsiioK BBINOJIHEHUS:
1. BrimonaHuTh 3a7aHUs 1-2 BMECTE C MIPENo/1aBaTesieM.
2. BBINOTHUTH HHAUBUYAIBHOE 3aJaHUE B TETPAJIH.

dopma 0TYETHOCTH: BBIMOTHUTE 3a1aHKe B TETPAAM U CIIaTh HA IIPOBEPKY MPENOgaBaTENIo.

3ajiaHus Ui CaMOCTOSATEIbHON PaOOThI:
1. bepman I''H. COopHuk 3a1a4 no kypcy Mmaremarudeckoro ananuza. NeNe 2090-2122.

PexomeHaImu 1o BHIOJIHEHUIO 33/IaHUH M MIOJITOTOBKE K IPAKTHYECKOMY 3aHITHIO:

1. TloBTOpUTH TEOpEeTHUECKU MaTepual (pa3aen 3, nekuus 3.4).

2. 3aHsATHE MPOBOAUTCS B (OpPME TPEHUHTA C LEIBI0 YSICHEHUS OCHOBHBIX (DOPMYI M pa3HBIX
CIoco0OB MHTETPUPOBAHUS TPUTOHOMETPUUYECKUX BBIPKEHHI, OCHOBAaHHBIX Ha MX IPEO0-
pa30BaHMU M HA 3aMEHE IEPEMEHHOM.

3. CmpaBouHbIi MaTepHal:

Tpuronomerpuueckue Gpopmyibi:

sin*a+cos*b=1

sina cosa
tga = ctga = — tga-ctga =1
cosa sina
1
2 2
l+ig'a=—7— l+ctga=—
cos” a sin”a

2sina-cosa =sin2a

cos” a—sin’ a = cos2a
1
cos’ a=5(1+c052a)
sin’ a =§(1—6052a)
. . 1
sina-sinb ZE(COS(LZ —-b)—cos(a +b))

cosa-cosb :l(cos(a—b)+cos(a+b))

\S)

sina-cosb :%(sin(a—b)+sin(a+b))

PexoMmeHayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuutensHas auteparypa -Ne 3, 4, 8, 11.
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KoHTposbHbIe BONPOCH! AJIsi CAMOTIPOBEPKHU:
1. 3anumute GopMysbl HHTErPaIoB OT TPUTOHOMETPUUECKUX (PYHKIIMH.
2. Kakue npeoOpa3zoBaHus NpOBOAAT HaJ TPUTOHOMETPUUECKUMHU BBIPAKEHUSMU IIPU UHTET-
pupoBaHuun?
3. Jlns uHTErpupoBaHus KaKUX BhIPAXEHUI NPUMEHSETCS YHUBEpCaIbHas TPUTOHOMETpUYE-
CKasl I0JICTaHOBKa?
4. 3anumure GOopMyJbl YHUBEPCATIHLHOM TpHFOHOMeTqueCKOI?I MOICTAHOBKH.

znxd?

5. Kakumu cmoco6amy MOKHO BBIYUCIIUTH HHTETPAT J.
cos’x

IIpakTnueckoe 3ansitue Ne 14. UnTerpupoBanue HppPalliOHATbHBIX BbIpaKeHUMH

Qem, [2a6OTBII HAaY4YUTBHCA BbIYUCIIATH HCOIMMPEACICHHBIC HHTCTPAJIbI.

3aganue:
3aoanue 1. Beraucintb HGOHpeI[eJ'IeHHI)Ie UHTETPAITBI OT MPOCTCUIITNX UPPAITUOHAITLHOCTEH:

X 3x+
1 — _dx 2 dx 3) [ x*-45+7xdx
) J.«/x+2 ) J’«/3x+2+2 )J.

4) ! v 5) | = | S S
Yx-2) +4-Yx-2+4 Y2 +4x° (1+4\/§)3-\/§
3adanue 2. BeraucauTh HEONpeIeICHHBIE HHTETPAIIBI, MCTIOJIb3YS BBIICJICHUE TIOJTHOTO KBaIpaTa:
1) J.;dx 2) J.;dx [ 2xt7
Vx? +2x+10 N21—4x—x’

Nxt+6x+4
Sx 9x—-15
4) | ———dx
J.\/xz—12x—9 ".\/29+12x x?

3aoanue 3. BeruucnuTh HEOIpeIeIeHHbIE UHTETPaJIbl, IPUMEHUB 0OPAaTHYIO 3aMEHY:

1 1 1
1) dx 2 dx 3)
'[x-\/7x2+2x+1 j(x+2)- 30x% —12x+1 j(x—l)z-\/25x2+8x+4

3aoanue 4. BeruucnuTh HEOIpeieIeHHbIE UHTETPaJIbl, IPUMEHUB TPUTOHOMETPHUYECKHE M0ICTa-

HOBKH:
[ 2 [.2

1) J.ﬂdx 2) jx-\/25+x2dx x43—9dx
X X

dx

dx
Kbl
5) [Va? +6x+34dx  6) [V65-2x-x'dx ) I—de

X

Hnoueuodyanvnoe 3a0anue
Bapuanm 1
BreruncianTs HeonpeeneHHbIe HHTETPAIBI OT UPPATMOHAIBHBIX BBIPAYKESHUM:

Tx—25 10 1
D | ——==4 2 d 3 d
)J.\/xz—IS * )J.\/xz—8x+114 * )I x-V75x* =12x+5 *
2+3-4x+9 1 7 -2
4 j—m_s dx  5) j—mdx 6)j7x+5

Ilops oK BLIIOJIHEHUS:
1. BeimonauTh 3ama0us 1-4 BMeECTE ¢ IIPENo/aBaTesieM.
2. BpINOTHUTh HHANBUIYAIBHOE 3aJJaHUE B TETPAJIH.

dopma 0TYETHOCTH: BBIMOTHUTE 3a1aHue B TETPAAM U CIIaTh HA IMIPOBEPKY MPENOgaBaTENIO.
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3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
1. bepman I'.H. Coopnuk 3amau no Kypcy Marematudeckoro aHanusa. NeNe 2068-2073, 2151-
2160.

PGKOMCHHaHI/H/I 0 BBEITTOJHEHUIO 3aIaHUNA 1 IHOATOTOBKE K MPAKTHYCCKOMY 3aHATHUIO:
1. TloBTOpUTH TEOpEeTHUECKMI MaTepual (pa3aen 3, nekmus 3.5).
2. 3assTHE MPOBOIUTCS B (JOpME TPEHHMHIA C LIEJbIO YSICHEHHUS OCHOBHBIX (JOPMYJ U Pa3HBIX
CHOCOOOB MHTErpUPOBAaHUS UPPALMOHATIBHBIX BBIPAKEHUN, OCHOBAHHBIX Ha UX MpeoOpas3o-
BaHWU U HAa 3aMEHE NIEPEMEHHOM.

PexoMmeHayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuutensHas auteparypa -Ne 3, 4, 8, 11.

KoHTposbHbIe BONPOCH! AJIs CAMOTIPOBEPKHU:
1. 3anumure GOopMysbl UHTErPAJIOB OT UPPALMOHAIBHBIX (QYHKIIHI.

2. Kakoe BbIpaskeHHE Ha3bIBAIOT MPOCTENIEH HPPAlIMOHATBHOCTHIO?
3. Kakas 3ameHa npuMeHsieTcs A1 IpOCTeNINX UPPALUOHAIBHOCTEHN?
4. Jlyig MHTErpupoOBaHUS KAKUX BBIPAKEHUHN MpUMeEHseTCsl oOpaTHas 3aMeHa’?
5. s Kakoro uppanuoHaIBHOTO BRIPAKEHUS PUMEHSETCS TIOJICTAHOBKA X = a- sint ?
X=atgt? x= ?
cost

X
6. Kakumu cmoco6amy MOKHO BBIYUCIIUTH HHTETPAIT J' % ?
25—-x

IMpakTuyeckoe 3ansaTue Ne 15. Borunciienue onpeaesieHHbIX HHTErPaJioB

uCJ'[B [2a6OTBII HAaY4YUTBHCA BbIYUCIIATH HCOIMMPEACICHHBIC HHTCTPAJIbI.

3aganue:
BBI‘-H/ICJ'H/ITB OHpCI[GJ'IeHHI)Ie I/IHTel"paJ'II)II

2 2 3 dx ] ] 1
1) _j]x%zx 2) !(3x2—2x+1)dx 3)!236_1 4)~£1+x6 dx ) {md"

4 2 3 2 6 g
- 2
6)Ix +3dx 7)[%& 8)IL 9) j+dx
s X—2 X —4x L 1++4/3x-2 v Sinx +2cos x

10) Jz.(3x2 —2x+1)dx ll)j).x-eS"dx 12)jr.(x2 +3)-sin2xdx
1 -1 0

Hnoueuodyanvnoe 3a0anue
Bapuanm 1
BrruuciauTs onpeneneHabie HHTETPaIbl:

2
T

4

2 2
l)J]. oo 2) Ix-ctgxzdx 3) J(7—2x)-4xdx

4) _J-Z dx
x-410-2x - x?

Tx-9
2 J.x +2x°

38



THopsiioK BBINOJIHEHUS:
1. Bemmonnutk 3aganud 1-12 BMecTe ¢ mpenoaaBaTeneM.
2. BBINOTHUTH HHAUBUYAIBHOE 3aJaHUE B TETPAJIH.

dopma oT4eTHOCTH: BHIMOTHUTE 3a/1aHKe B TETPAAH U CIATh HAa MPOBEPKY MPEIOaBaATEIIIO.

3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
1. bepman I'.H. CoopHuk 3a1au o Kypcy Marematudeckoro aHanusa. NeNe 2231-2268, 2275-
2293.
2. Kysnenos JI.A. COopHUK 3a7aHMii 110 BbIcIIel mMaTemaruke. TumoBble pacuersl. MHTErpa-
Jel. 3amauu 2, 4, 8, 10, 12.

PexomMeHaIiu 1o BEIOJIHEHUIO 33/IaHUH M IOJITOTOBKE K IPAKTHIECKOMY 3aHITHIO:
1. IloBTOpUTH TeopeTuueckuilt MmaTepuan (paszaen 3, nekuus 3.6), a Tak ke CrocoObl BbIYKCIIE-
HUS HEOTIPEACTICHHBIX HHTETPAJIOB.
2. Pe3ynbpTarT BBIYUCICHHS WHTETpaja JOJDKEH OBITH MOJydeH B BUAE YHCIIA WM YUCIOBOTO
BbIpakeHUs (0e3 MpUOIMKEHHOTO BEIYUCIICHHUS).

PexoMmeHngyemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuurtensHas auteparypa -Ne 3,4, 7, 8, 11.

KoHTpoibHBIE BOMIPOCHI IS CAMOTIPOBEPKH:
1. UYto Ha3bIBaeTCs onpenaeieHHbIM naTerpaioM (Pumana)?
2. B xakowm BuE 3alMChIBA€TCS PE3YNIbTAT BRIUUCICHUS HEOMpeaeIeHHOTO nHTerpana? Ompe-
JICJICHHOTO MHTerpasia?
3. ®opmyna Herorona-Jleitbauna.
4. Merton 3aMeHBI IEPEMEHHON B OTIPEICTICHHOM HHTETpaJe.
5. Meroa MHTErpUpOBAHUS 10 YACTSAM B ONPEICICHHOM HHTETPAJIE.

IIpakTHyeckoe 3anaTHe Ne 16. Boruuciaenue miomanu Gurypsl
[{enb pabOThI: HAYYUTHCA HAXOUTh IJIOIIAb (PUTYPHI C IOMOILBIO OIIPEICIIEHHOTO UHTErpaa.

3ajaHue:
3aoanue 1. Haiitu nnomaab GUrypsl, orpaHu4eHHol tuHusmy, B JJCK:

Dy=-x"+2x+3, y=0

2)y:§, x+y=4
x

Ny=-1, y=2, y—x=1, y* =2x
4)y=x’, y:(x—2)3, x+y=2, y=-1
Syx=1-4—-y, x+3y-1=0, 5x+y+9=0

3adanue 2. Haiitu nomanas GUrypsl, orpaHUYeHHON TUHUAMH. VICTIOIB30BaTh MapaMeTpUIeCcKoe
3a/IaHi€ KPUBBIX.

xX= S(t —sin t)

3 :
) y:4(l—cost) 4
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3aoanue 3. Haiitu mnowmaab GUrypsl, orpaHu4eHHol tuHusmy, B [ICK:

1) p=
2) p=

25in 3¢
8cosp, p=4 (eme p:4)

3) p=l+sineg, p=—sine (06u;aﬂ qacmb)

Hnoueuodyanvnoe 3aoanue

Bapuanm 1

Haiitu muomaas ¢urypbl, OrpaHU4eHHON JTUHUSIMU:

1) y=

2

_x-3

2
2x,y:;, ,XZO

2

2)x—+%=1, x=2 (x<2)

16
3)p=

2sin2¢

THopsiioK BHINOJIHEHUS:

I.
2.

Breimonnuts 3ananus 1-3 BMecTe ¢ npernogaBaTeieMm.
Brinomauth UHAUBHUAYAJIBHOC 3aJaHUC B TCTpadH.

dopma 0TYeTHOCTH: BBIMOTHUTE 3a1aHKe B TETPAAH U CIIaTh HA MIPOBEPKY MPEMOJaBaTENIO.

3aauus U1 cCaMOCTOSITEIILHON PA0OTEL:

I.

2.

bepman I'.H. C6opHuk 3aaau no kypcy maremaruyeckoro anaiauza. NeNe 2455-2467, 2490-
2501.

Kyszuenon JI.A. COopHuK 3amaHuil o Bbiciield MaTtemaTuke. Tunosbie pacueTsl. MHTerpa-
Jel. 3agauu 14, 15, 16.

PexoMeHaIMK 110 BRINOJHEHUIO 3aJaHUH M MMOATOTOBKE K ITPAKTHYSCKOMY 3aHITHIO:

I.
2.

[ToBTOpHUTH TEOpETHUECKU MaTepuran (pazaen 3, nexuus 3.7).

3ansTie mpoBOAUTCS B GopMe OOCYKIEHUS CUTYyalHii, BOSHUKAIOMMNX MPH HAXOXKICHUH
iomaau GUrypsl: NocTpoeHue GpUrypsl, ee 0COOEHHOCTH, COCTaBICHUE UHTErpaja, BbIYUC-
JIeHUE UHTEerpaJa.

UYeprex B 3a1ayax oOs3areneH. UepTex J0JKEH ObITh BBIIOJHEH aKKypaTHO, C yKa3aHHEM
XapaKTCPHBIX TOYCK U ITOAIIHNCAMU JIMHUH.

PCSy.]'IBTaT BBIYHMCIICHUA ILIOIIAaIN (i)I/IprI)I JOJIDKCH OLITH IMOJIY4€H B BUAC TOYHOI'O 4YHCJIa
HJIX YUCJIOBOT'O BBIPAXKCHUA C HpI/I6J'II/DKeHHI>IM BBIYHCJICHHUECM.

PexoMenayemas qureparypa:

OcHoBHas nuteparypa- Ne 1, 2.
JomnonuurtensHas auteparypa -Ne 3,4, 7, 8, 11.

KoHTpOoJaBHEIC BOIIPOCHI Ul CAMOIIPOBEPKH:

I.

SAINANE el

KpuBosmHelinas tpanenus.

[Inomanb KpUBOJIMHEWHON Tpaneyu.
['eoMeTpruuecKkuii CMBICI ONIPEAEIEHHOTO HHTErpaJl.
[Tnomane npousBoasHo# durypst B JICK.
[Inomane KpUBOJIMHEWHOTO CEKTOPA.

[Tnomane npousBoasHO# Gurypst B IICK.

IIpakTHyeckoe 3anaTHe Ne 17. Beruuciaenune odbema Tesia BpaleHus

[lenb paGoOThI: HAYYUTHCS HAXOAUTh O0BEM Tella BpallleHUs (UIyphl C MOMOIIBIO ONPEAETIEHHOTO
UHTerpasa.
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3ajaHue:
3aoanue 1. Haiitn 06beM Tena BpamieHus Gurypsl Bokpyr ocu OX. durypa orpaHuyeHa JuHUs-
MHU:

Dy=+x, x=4, y=0

Dy=x" y=x+4x+4, y=0

y=2", y=x-1, x=0, x=2, y=0

3aoanue 2. Haiitn 06beM Tena BpamieHus Gurypsl Bokpyr ocu OY. @urypa orpaHuyeHa JUHUSIMHU:
Dy=inx, x=e¢, y=0

Dy=x"+4, y=-x, x=-2, x=0

x=y"+2, y=x-4

3aoanue 3. Haiitu 06beMbl Ten BpaieHus purypsl Bokpyr oceit OX u OY. @urypa orpanuyeHa
JTMHHASMU:

i
2
Dy=2 x=y>=2y+1, x=0

Hy=2x, y=3-x, y=

3)y=x"—4dx+4, y=4-x

Hnoueuodyanvnoe 3a0anue
Bapuanm 1
Haiitu o6bemsl Ten Bpaienus ¢purypsl Bokpyr oceit OX u OY. @urypa orpaHuueHa JMHUSIMU:

y=243", y=1, x=0, x=2

THopsiiOK BHINOJIHEHUS:
1. BeimonaauTh 3a7aHus 1-3 BMeECTE ¢ IIpEnoaBaTesieM.
2. BBINOTHUTH HHANBUYAIBHOE 3aJaHUE B TETPAJIH.

dopma oT4eTHOCTH: BHIMOTHUTE 3a/1aHKe B TETPAAM U CAATh HA MMPOBEPKY MPEIOaBATEIIIO.

3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
1. bepman I''H. COopHuk 3a1a4 no Kypcy Mmaremarudeckoro ananuza. NeNe 2556-2565.
2. Kysnenos JI.A. COopHUK 3a7aHMii 110 BbIcIIel MaTematuke. TumnoBble pacuersl. MHTErpa-
nbl. 3anava 21.

PexomeHIaImu 1o BINOJIHEHUIO 33/IaHUI M IOJITOTOBKE K TPAKTHYECKOMY 3aHITHIO:

1. TloBTOpuTH TEOpEeTHUECKU MaTepual (pa3aen 3, nexuus 3.7).

2. 3aHsTHE NPOBOJAUTCSA B (opMe OOCYKIEHHs] CUTyallud, BOSHUKAIOIIMX MPH HAXO0XKJIEHUU
obbeMa Tena BpalleHHs: TIOCTpoeHUEe (GUTYpPHI U Tela BpAIICHHs, OCOOCHHOCTH Tena, CO-
CTaBJICHHE WHTETpaja, BEIYMUCIICHHE HHTETpaja.

3. Ueprtex B 3agauax oOsi3aTeneH. YepTex NOKEH ObITh BBINOJHEH aKKypaTHO, C YKa3aHHUEM
XapaKTePHBIX TOYEK U TOIIMHUCIMU JINHUM.

4. Pe3ynbTaT BBIUMCICHUS OO0BEMa Tela BpalleHHs JOJDKEH OBITh MOJYYEeH B BHJIEC TOYHOTO
YHCIIa WM YUCIIOBOTO BBIPAKEHHUSI C TIPUOIMKEHHBIM BBIYUCIICHHEM.

PexoMmeHayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JomnonuurtensHas auteparypa -Ne 3,4, 7, 8, 11.

KoHTposabHbIe BONPOCH! AJIs CAMOTIPOBEPKHU:
1. ®opmyna oObema Tena BpallleHUs] KpUBOJIUHEHHON Tpanenuu Bokpyr ocu OX.
2. ®opmyna o0Obema Tesa BpallleHUs! KpUBOJUMHEHHON Tpareunu Bokpyr ocu OVY.
3. @®opmyna o6beMa Teaa BpalleHHs IPOU3BOJIbHON purypsel Bokpyr ocu OX.
4. ®opmyna odbeMa Tena BpalieHus: Ipou3BOILHOM purypsr Bokpyr ocu OVY.

41



IIpakTHyeckoe 3anaTHe Ne 18. Boruucienue JVIMHBI YT KPUBO
[{enb paOOThI: HAYYUTHCSA HAXOJUTh JJIMHY AYTH KPUBOM C IOMOILBIO OMPEIETICHHOTO HHTErpaa.

3ajaHue:
3aoanue 1. Haiitn nuny nyru kpusoit B JICK:

y=+4-x2, 1<x<2
2

2)y:x§, 1<x<8

3adanue 2. Haiitu niuHy Ayry KPUBOM, 3a/IaHHON TTapaMeTPUIECKU:

42
x=t 1

1) y:tG_t ] 0<1<—

=2t —sint

27 (0= sin ),EStsz—n
y=2(1-cost) 2 3
x:cost+lntg£ T 3n

3) 2, —<t<—
y = sint 2
x =2t

y—2(t+lt3]
4) 3 ) 0<t<q3

z:2(t—lt3]
3

3aoanue 3. Haiitu nnuny nyru kpusoit B [ICK:

1) p=2sing, OS(pSE

2) p=2°, os@sg

Hnoueuodyanvnoe 3a0anue
Bapuanm 1
Haiitn mnmuny nyru KpuBoii:

1) y =2+Incosx OSxS%

x =3(2cost —cos2t)
) ; ] ,0<t<2n
y =3(2sint - sin2t)
T 3n
) p=T¢, —<p<—
) =70, <0<

THopsiiOK BHINOJIHEHUS:
1. BeimonaauTh 3a7aHus 1-3 BMeECTE ¢ IIpEnoaBaTesieM.
2. BBINOTHUTH HHANBUYAIBHOE 3aJaHUE B TETPAJIH.

dopma 0TYETHOCTH: BBIMOTHUTE 3a/1aHKe B TETPAAH U CIaTh HA IPOBEPKY MPEMOgaBaTENIO.

3ajiaHus Ui CaMOCTOATEIbHON PaOOThI:
1. bepman I''H. COopHuk 3a1a4 no kypcy MmareMarudyeckoro ananuza. NeNe 2519-2547.




2. Kysnenos JI.A. COopHUK 3a7aHMil 110 BbIclIed MaTemaruke. TumoBble pacuersl. MHTerpa-
Jel. 3agaum 17, 18, 19.

PexomeHaImu 1o BHIOJIHEHUIO 33/IaHUH M MIOJITOTOBKE K TPAKTHYECKOMY 3aHITHIO:

1. TloBTOpuTH TEOpEeTHUECKU MaTepual (pa3aen 3, nexuus 3.7).

2. 3aHsTHE NPOBOJAUTCSA B (QopMe OOCYKIEHHs] CUTYyallud, BOSHUKAIOIIMX MPH HAXO0KJIEHUU
JUTMH JIyT TUIOCKMX M MPOCTPAHCTBEHHBIX KPUBBIX: COCTABIICHUE HMHTETpalia, BHIYHCICHUE
UHTerpaa.

Yeprex B 3aauax He o0s3aTeneH
4. Pe3ynbTaT BRIYMCICHUS UIMHBI TyT'M KPUBOW JOJDKEH OBITH MOJYYEH B BHJIE€ TOYHOTO YHUCIIA
WJIA YMCIIOBOTO BBIPAKCHUS C TIPUOIIKEHHBIM BHIYHACIICHUEM.

(98]

PexoMmeHnayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JomnonuurensHas auteparypa -Ne 3,4, 7, 8, 11.

KoHTpoJIbHBIE BOIIPOCHI LIS CAMOIIPOBEPKH:
1. ®opmyna mauHbl 1yru miockoit kpusoit B JICK.
2. ®opmyna anuHbl 1yru miockoi kpusoii B [ICK.
3. ®opmyna JUIMHBI YT IJIOCKOM KPUBOH, 3a/1aHHOI MapaMeTpUYecKu.
4. ®opmyna AIMHBI Iy TPOCTPAHCTBEHHOW KPUBOM, 3aJaHHON MTapaMeTPUICCKH.

IIpakTuyeckoe 3ansaTHe Ne 19. Boiuucienune HecOOCTBEHHbIX HHTEIPAJIOB

[{enp paOOTHI: HAYYUTHCS BBIUMCIATH HECOOCTBEHHBIC MHTETPAbl MM YCTAHABIMBATH UX PacXo-
IIMMOCTb.

3ajaHue:
3aoanue 1. Onpenenuts TUI UHTErpajia: ONpeaAeaeHHbIH nHTerpan Pumana (coOCTBeHHBIH), He-
coOCTBEHHBIN 1-TO pojia, HECOOCTBEHHBIH 2-TO poja:

+oo1 +00 1 T 2 1
dc 4)|—dx 5 dx 06)|texdx 7) |——dx
)Jl.x )_Ix2+1 )!g )_J;x2—9

0

I)szdx 2)J3.xizdx 3)}%
1 1 0 -

3aoanue 2. BpraucauTh HECOOCTBEHHbIE MHTEIPAIbl MM YCTaHABIMBATH UX PACXOIUMOCTb.

+00 +00 1 5 1 2 1 +o0 1
D [6x"+4x)dx  2)|——dx 3) dx 4) |—=dx 5) | ————dx
l( ) [(2x+7)4 !x—s [%/2)(—4 £x2+4x+15
0 52 0 1 i 1
6) |e " dx | ———dx ) | —dx 9) | ctg3xdx 10) |log, xdx
_‘[0 ‘[X2—25 _1(x2+2x+1)5 }[ }[ ’
1 4 40 2 +00 2 4
X = dx X 1
I |———dx 12) |3*-— 13) |————dx 14) |——dx
)!).sinzx5 ) J]. x? ) _[04x3+7 )J1.2x—8
3aoanue 3.
1) Haiitn mnomans Gurypsl, orpaHu4eHHOMN JIMHUAMU: ) = ! ~, y=0

I+x
. . . 1
2) Haiitu mnomans GUrypsl, orpaHi4eHHON JIMHUSAMU: ) = o x=1, y=0

3) Haiitu o6bem Tena Bpamienus Gurypsl Bokpyr ocu OX. durypa orpanuyeHa JUHUSIMU:

1
y=—, x=1, y=0
X

Hnoueuodyanvnoe 3aoanue
Bapuanm 1
BrruncianTts HecoOCTBEHHBIE HHTETPANIBI MJTH YCTAHABIUBATH UX PACXOIUMOCTD.
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5 x3
I)I dx

N
3 X—3 xS —8x+12

THopsiiOK BHINOJIHEHUS:
1. BeimonauTh 3amanus 1-3 BMecCTe ¢ IpernoiaBaTelieM.
2. BBINOIHUTH HHAUBUYAIBHOE 3aJaHUE B TETPAJIH.

dopma 0TYeTHOCTH: BBIMOTHUTE 3a/1aHKe B TETPAAH U CIaTh HA IMIPOBEPKY MPENOgaBaTENIo.

3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
1. bepman I'.H. CoopHuk 3a1au o Kypcy Marematuueckoro aHanusa. NeNe 2366-2378, 2394-
2409.

PCKOMGHHaHI/II/I 10 BBEITTOJHEHUIO 3aIaHUNA U IIOATOTOBKE K MPAKTHYCCKOMY 3aHATHUIO:
1. TloBTOpuUTH TEOpeTHUECKM MaTepual (pazaen 3, nexuus 3.8).
2. 3assTve npoBOAUTCS B (JOpMe TPEHUHTa C LEIbI0 YCBOCHHS MPABU BHIYUCICHUS HECOOCT-
BCHHBIX MHTCI'PAJIOB, a TAK KC IMIPUEMOB MHTCTPHUPOBAHUSA B LICJIOM.
3. Ilpu BbIUMCIECHUN HECOOCTBEHHBIX MHTETPAJIOB CIEAYyeT oOpaiiaTh BHUIMAaHHUE HA aKKypar-
HOCTb Y TIOJIHOTY 3aITUCEH.

PexoMmeHnayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuurtensHas auteparypa -Ne 3, 4, 8, 11.

KOHTDOJ'IBHBIG BOITPOCHI IJIsI CAMOIIPOBCPKU:

1. Ompenenenue onpeneaeHHOTo HHTErpaia Pumana (CoOCTBEHHOT0) HHTETpaa.
Kakue QpyHkumu sBisioTCSI MHTErpUpyeMbIMU 110 Prumany?
Omnpenenenne HECOOCTBEHHOTO MHTETpaia 1-ro poxa.
Omnpenenenne HECOOCTBEHHOTO MHTETPaa 2-T0 poja.
Ompenenenue cXoasIIerocss HeCOOCTBEHHOTo HHTerpana 1-ro (2-ro) pona.
WuTerpupyemMocTs GyHKIIMU HA TPOMEKYTKE B HECOOCTBEHHOM CMBICIIE.
['eomeTpuueckuii cMbICII HECOOCTBEHHOTO HHTErpaa.

Nowunbkwd

HpaKTH‘IeCKOC 3ansaTHe Ne 20. UcciaenoBanue CXOAMMOCTH MOJIOKUTEIbHBIX pPAAOB

ueJ’IB [!a6OTBII HAaY4YUTBCA UCCIICA0BATh CXOAUMOCTD IMOJIOKUTCIBbHBIX YHCIOBBIX PAI0B.

3aganue:
3aoanue 1 UccnenoBath CX0IUMOCTE psma C TIOMOIIBIO MPU3HAKOB CPABHCHHS:

sin’n = 1 > 3n >+7n
)210 2" ZJT )Z 4);W 5);n2+4 )25 " +10

n=l1

> (143 © 1 © 1 © 1 = n’+3
7 8 n— 9 to— 10 2" . arcsin — 11 In

n=l1

3aoanue 2. ViccnenoBaTh CXOJMMOCTD Psijia ¢ IOMOIIIbIO KOPHEBOTO Ipr3Haka Komu:

1 1 1 1 (4 (7 (10Y
)— —+—+—+.. D)=+ = +| | =
16 64 256 3 |5 7 9

2 (3) (4Y (5)° I I I I
)=+ | | —=| +—=| +.. 4) ——+——+—F—+-—-+
3 \4 19 27 In°2 In>3 In"4 In°5
3adanue 3. HUccnenoBath CXOI[I/IMOCTL psAna ¢ moMoIisko nmpuszHaka Jlamamobepa:
1 1 1 8 11 14
) —+—+—+—+... ) =t —+——
16 64 256 5 25 125 625
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3)1+2+6+24+... 4)£+2+E+2+
s5r70 9! 1l

3aoanue 4. ViccnenoBaTbh CXOIUMOCTD psijia C MOMOIIBIO HHTETPAJIbHOTO MPU3HAKA:

1

1 1 1 1 =1 = nt 1 1 1
D) —+—+—+—+... 2 3 4
)3 8 13 18 );n2+4 );n“’—s )

Hnoueuodyanvnoe 3aoanue
Bapuanm 1
HccnenoBaTh CXOAUMOCTH pAJa:

= 10n* +3n* +12
Y

C TIOMOIIBIO MPU3HAKA CPaBHEHUS
~ o’ 50" +10

(oY (17Y (25)°
2) —+|—| +|—| +|—| +... cmomoImbI0 KOpHEBOTO Mpu3HaKka Komm
3 19 15 21

3) 10 + 100 + 1000 + 10000 + ... ¢ moMoIbi pu3Haka Jlamambepa
4 14 24 34

4) L + L + L + S + ... C IOMOILbIO UHTETPATLHOTO MPU3HAKA
12 15 18 21

THopsiiOK BHINOJIHEHUS:
1. BeimonauTh 3ama0us 1-4 BMeECTE ¢ IIPENo/aBaTesieM.
2. BBINOTHUTH HHAWUBUYAIBHOE 3aJaHUE B TETPAJIH.

+ + + +...
2in2 3In3 4in4 5inS

dopma 0TYeTHOCTH: BBIMOTHUTE 3a1aHKe B TETPAAH U CIIaTh HA IMIPOBEPKY MPENOgaBaTENIo.

3aauus U1 cCaMOCTOSITEILHON PA0OTEL:

1. bepman I'.H. CoopHuk 3a1au o Kypcy Marematuueckoro aHanusa. NeNe 2737-2745, 2754-

2784.

2. Kysnenos JL.A. CoopHUK 3a7aHuii 110 BbIcHIed MaTemaTuke. TunoBble pacueTsl. Paabl. 3a-

maun 3-7.

PexoMeHaIMK 110 BEINOJHESHUIO 3aJaHUH M MMOATOTOBKE K ITPAKTHYSCKOMY 3aHITHIO:

1. TloBTOpuTH TEOpEeTHUECKM MaTepual (pazaen 4, nexuus 4.2).

2. 3aHATHe TPOBOIUTCSA B (popmMe OOCYXKICHUSI CUTYyallUid, BOZHUKAIOUIUX TIPH UCCIICIOBAHUHI
PSAI0B: cocTaBiieHHue o0Lel popMyIibl, BEIOOP MPU3HAKA CXOAUMOCTH, BBIYUCIICHUS.

PexoMmenayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JomnonuurtensHas auteparypa -Ne 3,5, 7,9, 11.

KoHTpoJIbHBIE BOIIPOCHI JUISI CAMOIIPOBEPKH:

1. T'apMOHHYECKHI pAJl, €T0 CXOIUMOCTb.
['eomeTpuueckuil psz, €ro CX0AUMOCTb U CyMMa.
OcHOBHOM IpU3HAK CPABHEHHUS.

[Ipu3Hak cpaBHEHUS B MpeeNbHON Gopme.
[Ipu3Hak cpaBHEHUS B SKBUBAJIECHTHOH (opMe.
Kopresoii npuznak Komu.

[Tpuznak [amambepa.

NHuterpansusbiii npuzHak Maknopena-Komu.

e

IMpakTuyeckoe 3ansaTue Ne 21. UcciienoBanue cX0AUMOCTH 3HAKONEPEMEHHBIX PSAIOB

QCJ'IB [2a6OTBII HAY4YUTBCA UCCIICA0BATh CXOAUMOCTDE 3HAKOIIECPEMEHHBIX YN CIIOBBIX PA0B.
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3ajanue:
3aoanue 1. VccnenoBaTh CXOOMMOCTH 3HAKOUEPEAYIOMIETOCS Psiia C MOMOIIBIO TTpr3Haka JIeio-
HHUIIA:

)__L L_L 2)1_L+L_L+
16 64 256 V2 i3 4a
3)1—§+§—1+ 4)1—%+i—i+
2 4 6 7 13 9

3adanue 2. ViccnenoBaTth CXOJIMMOCTH 3HAKOIIEPEMEHHOTO psifia ¢ MOMOIIBIO TEOpEeMbI 00 abco-
JIFOTHOM CXOJAMMOCTH:
1 1 1 1 1 7 9 11

HDl+—————+—+—-... 2)1—§+§+———+—+
2 4 8 16 32
1 1 1 1 1

S R R
3aodanue 3. YCTaHOBHTH IS 3HAKOIIEPEMEHHBIX PSAIOB a0COIOTHYIO WIIH YCIOBHYIO CXOIMMOCTD
HJIN paCXOJUMOCTD:

A B S )@_m_3+m_4+m_5_m 3)2( n ]
1-2 23 3-4 4.5 3 4 =\ n"+n’ +1
4) i(i 4-"“3") 5) i(—l)” — 6)2(—1)" -arctg% 7)2(—1)” —
= - 10n° +25 - n - 10" +n
3aoanue 4. Haiitu npuOIMmKEHHO CyMMY pf{z[a, OIICHUTH MOTPEITHOCTh Pe3yIbTaTa:
1 1 1 1 n+]
R R ACIIE DY L A

Hnoueuodyanvnoe 3aoanue

Bapuanm 1
YcTaHOBUTH 7151 3HAKOTIEPEMEHHBIX PSIIOB a0COJIIOTHYIO UITH YCIIOBHYIO CXOJMMOCTH HIIA PacXo-
TUMOCTh. B ciydae cxoauMocTi HalTH IpUOTHKEHHO CYMMY psJia U OLEHUTH MOTPEITHOCTh pe-

3yJbTaTa.
pls,0 B,
15 27 39
n’ +2
2
) ;( 2n’ +n’ +1]

THopsiiOK BHINOJIHEHUS:
1. BeimonauTh 3ama0us 1-4 BMeECTE ¢ IIPENo/aBaTesieM.
2. BBINOTHUTH HHAWUBUYAIBHOE 3aJaHUE B TETPAJIH.

dopma 0TYeTHOCTH: BBIMOTHUTE 3a1aHKe B TETPAAM U CIaTh HA IIPOBEPKY MPENOgaBaTENIO.

3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
1. bepman I'"'H. COopHuk 3a1a4 no kypcy MmaremMarudeckoro ananuza. NeNe 2790-2799.
2. Kysnenos JILA. CoopHUK 3a7aHuii 10 BbicHIed MaTemaTke. TumnoBble pacueTsl. Psaabl. 3a-
mauu 8, 9.

PekoMeHIaIny 110 BBIMOJTHCHHIO 33/IaHUN U TIOJI'OTOBKE K IMPAKTUYCCKOMY 3aHSATHIO:
1. TloBTOpuTH TEOpeTHUECKM MaTepual (pazaen 4, nexuus 4.3).
2. Ilpu BBINOJHEHUH HHIUBUIYATBHOTO 33JlaHUS OOYYArOIIHECS CaMOCTOSTEIIBHO BBIOMPAIOT
YCIIOBHE JUISI IPOBEPKU CXOJAUMOCTH PSaA.
3. Ilpu HaxOXIACHHH CYMMBI psijia OOYyYarOIIHeCs CaMOCTOSATEIHHO BBIOMPAIOT KOJIHYECTBO
YJICHOB Psi/ia, HO HE MEHEe JBYX WICHOB U MOTPEIIHOCTh J0JDKHA ObITh He Ooee 0,1.
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PexoMmeHayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JomnonuurtensHas auteparypa -Ne 3,5, 7,9, 11.

KoHTposbHbIe BONPOCH! AJIsi CAMOTIPOBEPKHU:

1. 3HaxkomepeMeHHbIN psi.
3HaKOYEPENYIOUTUNACS PS/I.
Kaxoit 3HaKomepeMeHHBIN PsiJi Ha3bIBA€TCA a0COTIOTHO CXOISIIIUMCS?
Kakoii 3HaKonepeMeHHbIN Psi/i Ha3bIBAETCS YCIIOBHO CXOASIIUMCS?
[Tpuznak Jleitbuuua.
Teopema 00 aGCOTOTHON CXOIMMOCTH.

A il

+1

CKOJIBKO NEpBBIX WIEHOB psila i(— 1)"

n=l1

OnuKeHHasi cymMMa psjia UMelia norpemHocts e 6oxee 0,017

5 ClIeyeT B3ATh, YTOOBI HailJieHHas MpH-
n

IIpakTHyeckoe 3anaTHE Ne 22. O0/1aCTh CXOAUMOCTH (PYHKIIHOHAJIBLHBIX PSAI0B

QCJ'[B [!a6OTBII HAay4YUTbHCA HAXOJUTH 001acTh CXOJUMOCTHU (1)YHKIII/IOH2L]'H)HBIX pPAOOB.

3ajaHue:
3aoanue 1. 1IpoBepHTh, CXOIUTCS UM PACXOANTCA (QYHKIMOHAIBHBIN Pl B TOUKE X,
(x- 2 < 3n +2
Z]“ ntn o z (n+3)"(x+ 3) ’

3adanue 2. Haiitu 00651aCTh CXOAUMOCTH q)yHKIII/IOHaIII)HOFO psma'

1) e* +e* +e* +... D Inx+In*x+In’x+.. 3
) ) )z4n+3

)z n+5 5) i(_l)".ﬂ

2
2n+9 x+1) el n +3n+5
3a0anue 3. Haiitu paguyc 1 HHTEpBAJ CXOJIMMOCTH CTEIIEHHOIO psijia:

1)22"-(”3)” 2)27"+1 (x—35)" 3)2 XJ;7+9)

Hnoueuodyanvnoe 3aoanue
Bapuanm 1

0
. n+3
Haiitu o0Gnacth cxoaumocTy (yHKIIMOHAIBHOTO psaa z T -(x + 2)" .

n=l1

THopsiiOK BHINOJIHEHUS:
1. BeimonauTh 3ama0us 1-3 BMeECTe ¢ IpEnoaBaTesieM.
2. BpINOTHUTh HHANBUIYAIBHOE 3aJJaHUE B TETPAJIH.

dopma 0TYeTHOCTH: BBIMOTHUTE 3a1aHKe B TETPAAH U CIIaTh HA IIPOBEPKY MPENOgaBaTENIo.

3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
1. bepman I'.H. Coopnuk 3a1au o Kypcy Marematuueckoro aHanusa. NeNe 2802-2816, 2878-
2885.
2. Kysnenos JILA. CoopHUK 3a7aHuii 110 BbICIIed MaTemaTuke. TunoBble pacueTsl. Paabl. 3a-
nada 14.

47



PekoMeHIaIny 110 BBITOTHCHHIO 33/IaHUK U TIOJITOTOBKE K IMPAKTUYCCKOMY 3aHSATHIO:
1. TloBTOpuUTH TEOpEeTHUECKMA MaTepual (pazaen 4, nexuus 4.4).
2. 3anATHe mpOBOIUTCA B PopMe 0OCYKICHUS CUTYAlIUi: 00YJarOIINEeCs: CaMOCTOSTEILHO BbI-
OuparoT cnoco0 Hax0XkJAE€HHs 00JACTH CXOJAMMOCTH psja: Kak JUisl (YHKIIMOHAJIBLHOTO WU
Kak Juisi cTernienHoro. [IpoBepka cxoauMocT (PyHKIIMOHAIBHOTO psijia Ha TPaHUIaxX 00JIacTH
obsi3arenpHa. OOyyaromuecss MOTYT MCIIOJIb30BaTh JIIOOOHW MOIXOAIINN B TaHHOM Cllydae
MIPU3HAK IS YUCIIOBBIX PSIOB.

PexoMmeHayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JomnonuurtensHas auteparypa -Ne 3,5, 7,9, 11.

KOHTpOJBHBIC BOIIPOCHI JIJISI CAMOIIPOBEPKU:
1. ®OyHKUMOHAJIBHBIN PSA.
2. CxomuMocCTh (DYHKIIMOHAIBHOTO PsiJia B TOUKE.
3. O6nacth cx0auMOCTH (YHKIIMOHAIBLHOTO Psija.
4. Kakwue ycIOBHS IJisi YMCIOBBIX PSAI0B MUCIOJIB3YIOT MPU HAXOXKIEHUU 00JIACTH CXOJTUMOCTH
(G YHKIIMOHATIBHBIX PSAJIOB?
CrerneHHOM psI.
Pannyc cxomqumMocTu cTeneHHoro psijaa.
7. Kaxoit Bum nMeet 06J1acTh CXOAUMOCTH CTETIEHHOTO psifa?

SN

IMpakTuyeckoe 3ansaTue Ne 23. Paabl Teilsiopa u Makiopena

[{enb paGoThI: HAYYUThCA MPUMEHATDH pasyiokeHue GyHkuuil B psa Teinopa u Makiiopena amis pe-
LIEHUS PUKIIAJAHbIX 3a/1a4.

3ajaHue:
3adanue 1. Paznoxuts pynkuuio B psag Teistopa, HaWTH 00J1aCTh CXOAUMOCTH psija:
1) fx)=3%x,=1 2) f(x)=sinx, x,=n 3) f(x)=m(2x+1), x, =2
3aoanue 2. BprauciauTh HEONPEIEIEHHbBIE MHTETPAIbl, HCIIOIb3Yys CTAHAAPTHBIE PA3I0KEHUS B PSLI
MaknopeHna:

x? 10 1 3 2 \10
1) Ie dx 2) J.x - cos 2xdx 3)J.1 —dx 4)j (1+2x ) dx

+x

3aoanue 3. BprauciauTh ONpe/ielIeHHbIE HHTErPaJibl, UCIOJIb3Ysl CTaHJAPTHBIE PA3I0KEHUS B PSLI
MakiopeHa, OLeHUTh IOTPEUIHOCTh Pe3yibTara:

1) Oj.4wdx 2) j3\/1+x3dx 3) dex 4) J].(sz'nx2 —x-sinx)dx
o X o 0 X °

3aoanue 4. Haiitn npubivmkeHHOE 3HaUEHHUE BBIPAXKEHUS, UCIIONb3Yys CTaHAAPTHBIE Pa3JI0KEHUS B
psx MakiiopeHa, OIIEHUTH TOTPEITHOCTh Pe3y/bTara:

1) e”? 2) V29 3) 5sin22°  4) In038
3adanue 5. Haiitu cymMmMy 4UCIIOBOTO Psijia, UCIIONIB3YsI CTAHIAPTHBIE Pa3JI0KeHUs B psiji Makiio-
peHa:

2 4 6
1)1+2+i+§+... 2) 1- LA L ——
o2t 31 4-2! 16-4! 64-6!
3 5 7
3)7-7—+7——7—... 4)L— 21 + 31 - 41 +
31 57! 16 167°-2 16°-3 16" -4

Hnoueuodyanvnoe 3a0anue
Bapuanm 1

T . .
1) Paznoxuts GyHKIHIO f (x) =cos2x, x,= Y B psin Teitnopa, HalTH 001aCTh CXOAMMOCTH
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1
2) BbruncnuTh onpeaeneHHbI HHTErpal I

3) Haiitu cymMy unciaoBoro psga — —

psna.
3x—sm3x

x3

dx , UCTIONIb3YSl CTAaHAAPTHBIE pa3iioxKe-
0
HUs B psiag MakiopeHa, OL€HUTh IOIPEHIHOCTh PE3yIbTaTa.

3? N 3 3 N
7 7*.2 7°.3 7%.4

..., ACIIOJIb3YS CTaHJIapTHBIE pa3-

JIOKEHHUs B psal MakiopeHa.

THopsiioK BBINOJIHEHUS:

I.
2.

BrinmonauTe 3aganus 1-5 BMecTe ¢ mpenoaaBaTeneM.
Brinomauth WHAWBHUAYAJIBHOC 3aJaHUC B TCTpadH.

dopma oT4eTHOCTH: BHIMOTHUTE 3a/1aHKe B TETPAAM M CIATh HAa MMPOBEPKY MPEIOaBATEIIIO.

3aauus U1 cCaMOCTOSITEIILHON PA0OTEL:

I.

2.

bepman I'.H. COopnuK 33124 110 Kypcy MareMmarnueckoro ananuza. NeNe 2894-2914, 2920-
2933.

Ky3zuenoB JI.A. CoopHuK 3a1aHuil no BeIcliel MareMatuke. Tunosbie pacuersl. Paael. 3a-
magu 19, 20.

PexoMeHaIMK 110 BEINOJHEHUIO 3aJaHUI M MMIOATOTOBKE K ITPAKTHYSCKOMY 3aHITHIO:

I.
2.

[ToBTOpHUTH TEOpETHUECKUI MaTepuan (paznen 4, nexuus 4.5).

3aHsTHe IPOBOAUTCA B (hopme 0OCYX ACHUSI CUTYallUl, PU KOTOPHIX MOXHO HCIOJIb30BaTh
psaasl Telinopa u MakiopeHa: NpUOIMKEHHbIE BBIYHUCICHUS, UHTETPUpPOBaHHE (YHKIIUMH,
HAax0’KJICHHE CYMMBbI YHCIIOBOTO Psija.

[Ipu BbIYMCIIEHUM UHTETPAJIOB CeAyeT OOpaTUTh BHHUMaHUE Ha TUIl UHTErpaja U UHTErpH-
pyeMocCTh GYHKIMH B PA3IUYHBIX CMBICIIAX.

PexoMenayemas nureparypa:

OcHoBHnas nuteparypa- Ne 1, 2.
JononuurtensHas auteparypa -Ne 3,5, 7,9, 11.

KoHTpOoJaBHEIC BOIIPOCHI Ul CAMOIIPOBEPKH:

1.

© NN kW

®opmyna psga Tennopa.

Cymma psima Teitnopa.

®opmyia psga Makinopena.

Paznoxenue pynkiuu sinx B psa MakiopeHa, 00J1acTh CXOAUMOCTH pAJa.
Paznoxxenne pynkumm cosx B psim MakiiopeHa, 00J1acTb CXOAMMOCTH PAJIA.
Paznoxenne pynkuuu e B psaa MakiopeHa, 001acTh CXOAUMOCTH Psizia.
Paznoxenne pynkiuun In(1+x) B psan Maxnopena, 001acTb CX0IMMOCTH psija.

Paznoxxenue Gpynkmmm (1 + x)m B psan Maxkiopena, 00J1acTh CXOUMOCTH psija.

IpakTuyeckoe 3ansaTue Ne 24. Paabl dypbe

[{enb paOOThI: HAYYUTHCS BBIMIOJIHATE pa3niokeHne QyHKIuil B psig Dypbe.

3aganue:
3aoanue 1.

Paznoxurs pynkuuto B psg @ypre. Haiitu cymmy psana. Iloctpouts rpaduku GyHKIUY U CYyMMBI

pana.
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-2, xe (— 1;0)

1 f(X)Z{;’ xe(;jz), r-3 ) f)=1{o x=0 . T=2
- xe(24) 2, xe(0:1)

3) f(x)=x, xe[-2,2) T=4 4) f(x)=2x+5 xe[-4/4) T=8

5) f(x)=|x, xe(-mm), T=2n

3aoanue 2.
Paznoxurs ¢pyHknuio f (x) = g xXe (— rc;rc], T =2n B pan @ypee. Haiitu cymmy psga. [loctpo-

UTh rpa@uKu QYHKIUU U cyMMbI psijia. [lob3yach MoJydeHHBIM Pa3iioKEeHHUEM, HAUTH CyMMBbI YH-
CJIOBBIX PSIJIOB:

. 2m . 3m 4n
sin2 sin3 sind n 5 s 5 s 5
1) sinl— + — +... 2) sin—— + — +...
2 3 4 5 2 3 4
Hnoueuodyanvnoe 3aoanue
Bapuanm 1

Paznoxutes dpynkiuio B psa @ypwe. Haiitu cymmy psana. [loctpouts rpaduku QyHKIUE U CyM-
MBI psJia. YKa3aTb CyMMy psifia B TOUkax x=-3, x=1, x=2.

f(x): {5, X e (— 3;1) T_6

-2, xe (1;3)’

THopsiiOK BHINOJIHEHUS:
1. BemmonHuTh 3aaHud 1-2 BMecCTe ¢ mpernoaaBaTeieM.
2. BBINOTHUTH HHANBUYAIBHOE 3aJaHUE B TETPAJIH.

dopma oT4eTHOCTH: BHIMOTHUTE 3a/1aHKe B TETPAAM M CAATh HA MPOBEPKY MPEIIOIaBATEIIO.

3aaHys Ul CaMOCTOATENbHON paboThI:
1. Paznoxute pynkuuro B psg Oypee. Haittu cymmy psaa. [locrpouts rpaduku GyHKIUUA U CyM-
MBI psiia. YKa3aTb cymMmMy psiga B Toukax x=0, x=1, X=2; COCTaBUTh COOTBETCTBYIOIINE YHUCIOBBIE
3;011 58

f(x): {3)(—5, X e (— 2,1)’ T_4

0, xe(1,2)

2. Paznoxute @ynkuuto B psg @ypse. Haittu cymmy psaa. [loctpouts rpaduku GyHKIMHA U CyM-
MBI psiia. YKa3aTb CyMMY psjia B TouKax X=-1t, X=0, X=1; COCTaBUTh COOTBETCTBYIOIINE YHCIOBBIE
pANBIL. f(x) =x>+5, xe (— n;n), I'=2m
3. bepman I'.H. CoopnuK 3a7a4 1o Kypcy Maremaruueckoro aHanuza. NeNe 4372, 4376(a), 4379.

PexoMeH a1y 10 BBINOJIHEHUIO 33/1aHUN U IOJTOTOBKE K MPAKTUYECKOMY 3aHATHUIO:
1. TloBTOpuUTH TEOpEeTHUECKM MaTepual (pazaen 4, nexuus 4.6).
2. 3assTHE MPOBOIUTCS B opMe OOCYXKAECHUS CUTYyallUil: MpoBepKa YeTHOCTU WM (PYHKIIHH,
Hax0XJAeHUE KOAPPUIIUEHTOB Psijia, TOCTPOECHUE IpapuKOB, MEPUOINIECKOE TPOJOTIKEHNE
rpaduKoB, onpeesieHue CyMMBI psiJia, CpPaBHEHUE (PYHKIIMU U CYMMBI psijia.

PexoMmeHngyemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuutensHas auteparypa -Ne 3, 5,9, 11.

KoHTposabHbIe BONPOCH! AJIs CAMOTIPOBEPKHU:
1. Ilepuoauueckast yHKUHUSA, IEPUO] PYHKIIUU.
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JList Kakoi yHKIIMU MOKHO COCTaBUTH psig Dypbe?
Bun psina @ypee.

@opmyinsl U HaX0XkKIeHH KOdQOHULNEHTOB a,,a, b, .
Bun psina @ypbe 115 4eTHON PyHKIUU.

Bun psina @ypre i HedeTHOU (QyHKIIUH.

Cxomumocts psaga Dypre.

Cymma psina @ypee.

RN

IIpakTHyeckoe 3anaTHEe Ne 25. DYHKIMH ABYX U TPeX MepeMeHHbIX
[{eab paOoOThI: HAYUYUTHCSA ONPEIENATh NPOCTENIINE CBOMCTBA (DYHKIIMM IBYX U TPEX MEPEMEHHBIX.

3aganue:
3aoanue 1. Haiitu 3Ha4ueHNE (PYHKIIUU B 33IaHHON TOYKE:

>y M(O,gj Hu=x2+y> -z, M(4-18)

1) z=2x"+3xy, M(2,—3) 2) z=

siny
3aoanue 2. HaiiTu 1 oCTPOUTH 00JIACTh ONPEAETICHUS PYHKLINHU:

) z=+y-2x 2)z= ’“3+_yy 3) z=4/x*+y7 =9 4)z:4/y_§x 5) z=In(x* —y-3)

X y+3x
1 xXyz
6) u= Nu=+25-x" -y -z ) u=
) 2x+3y+z-6 ) \/ 4 ) z—x" -y’

Hnoueuodyanvnoe 3a0anue
Bapuanm 1
Haiitu 1 mocTpouth 001acTh onpeaesieHust PyHKIUU:

X 3x+y+4 X+vy+z
x“+y -4 4x—-y-5 2x+4z-8

THopsiiOK BHINOJIHEHUS:
1. BrmonaHuUTh 3a7aHUs 1-2 BMECTE C MPENo/aBaTesieM.
2. BBINOTHUTH HHANBUYAIBHOE 3aJaHUE B TETPAJIH.

dopma 0TYeTHOCTH: BBIMOTHUTE 3a1aHue B TETPAAM U CIIaTh HA MIPOBEPKY MPENOgaBaTENIo.

3aauus U1 cCaMOCTOSITEILHON PA0OTEL:

1. bepman I'.H. CoopHuk 3a1au o Kypcy Marematuueckoro aHanusa. NeNe 2953-2957, 2983-
3002.

PekoMeHIaIny 110 BBIMOJTHCHHIO 33/IaHUH U TIOJITOTOBKE K IPAKTUYCCKOMY 3aHSATHIO:
1. TloBTOpUTH TEOpETHUECKU MaTepual (pazaen 5, nexuus 5.1).
2. 3anATHe TPOBOIUTCA B opMe OOCYKIACHHS CUTYyallUid: aHaau3 (QYHKIUH, YCIOBUE CYIIECT-
BOBaHMS 3HaUYCHUN (DYHKIIMH, TTOCTPOCHHUS.
3. Hns yHKIMHM IBYX IEPEMEHHBIX 00JIaCTh OMPEACIICHUS CTPOUTCS B CHCTEME JBYX KOOP/IH-
HaT, U1 QyHKIMH TPEeX MEPEMEHHBIX — B CHCTEME TPEX KOOPJAWHAT (IOMYCKAeTCS B BUIC
ACKHU30B MOBEPXHOCTEH C YKa3aHUEM XapaKTEPHBIX TOYEK).

PexoMmeHngyemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuutensHas auteparypa -Ne 3,4, 8, 11.

KoHTposbHbIe BONPOCH! AJIs CAMOTIPOBEPKHU:
1. Ilonstue @pyHkuuuU ABYX (TpeX U OoJee) NepeMEHHBbIX.
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2. Ob6nacte onpeneneHus (QHII.
3. MHoecTBO 3HaUeHUH (DHII.
4. T'paduk QyHKIHU ABYX IEPEMEHHBIX.

IMpakTuyeckoe 3ansaTHe Ne 26. BoruncijieHre 4YaCTHBIX POU3BOAHBIX

uCJ'IB [2a6OTBII HAaY4YUTHCA BbIYUCIIATH YaCTHBIC ITPONU3BOJHEBIC q)HH MEPBOro U CTapmnx MOpPAAKOB.

3ajaHue:
3aoanue 1. HaiiTn yacTHbIE IPOU3BOJAHBIE MEPBOT0 MOPSAKA PYHKIIMU:
1) z=2x>+y"+3xy 2)z=y-J2x-3+2" 3) z=(2x+siny)-x’ 4) 7=
gy
3x'—4y’ 2y
5)22% 6)z:ln(1+xy2) 7) z=y-3V""*" B TouKe M(3, 1)
X+

4z

yu=x"+y" -4z’ —xp+z+2 9) u=y arcinz- X 10) u=y’z-In(xz - yz)

3aoanue 2. HaiiTn yacTHbIE IPOU3BOJHBIE CTAPIIUX MOPAAKOB PYHKLIHHU:
1) z=x’ +4xy’ +3x—2y. Haiitu Bce IIpoM3BO/HbIE BTOPOTO MOPSIKA

0’z 0’ z
2) z =In|2 x+ y’ ). Haiitu u .
) ( y ) ax2 ayZ
3 3
3) z=x’-siny+y’ -sinx. Haiitu 622 " 0 3Z .
ox” oy oy
3 3
4) z= yS.HaI‘/'ITI/IafH 62.
(x + y) ox OyOx0Oy
5
5) z=¢" . Haiitu 62—23.
ox” oy
6) u = z-tgx- 3x” yz . HaiiTu Bce IpOM3BOIHBIE BTOPOTO MOPSIKA.
2 2 3 3
7)u:ﬂ.HaﬁTna—?H Ou
4z —x 0z Ox0yoz

3adanue 3. CocTaBUTh ypaBHEHHE KacaTeIbHOM IJIOCKOCTH K TOBEPXHOCTH B Touke My. [locTpo-
UTh KacaTeJIbHYIO IIOCKOCTb.

1) z=4x> +5y7, Mo(l; 2) 2)z= St b Mo(_3; 4)

o 1+ \/; ’
3) x> 43y —4z> =1, M1, =2)  4) x*+xp*+ 2 —2x=0, M,(-3; 1)
3aoanue 4. Haiitu muddepenunanst GyHKIUU:
1) z =[xy . Haiitu dz B Touxe M(1; 4).

2) z= arcsin®- . Haittn dz u d’z.

X
5

3)u:x-cos2y—z—2. Haiitu du w d’u.

Hnousuoyanvnoe 3aoanue 1

Bapuanm 1
. 0’z 0’z
1) z=x arctg(xy). Haiitun u .
0x0y 0yox
2 3 3
2) z= Y Haiitn 0 22 u 622 .
x+3y 0x0y 0y~ ox
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0’z 0’z

"
Ox0yox  Oyox’

3) z=y’-log, (x2 —y). Haiitu

Hnoueuodyanvnoe 3a0anue 2
Bapuanm 1
1. HaiiTi yacTHBIE MPOU3BOJHBIE NEPBOIO MOPAIKA (QYHKIIUH:

1) z= C'l‘gi3 2) z = ln(x3 _2xy) 3) 7= ex~siny
y

. .2
2. HaiiTi BCce IPOM3BOJIHBIE BTOPOTO Mopsiika GpyHKuuu z = sin—; . Ilokasarb, 410
X

0’z B 0’z
dxdy Oyox
3
3. Haiitu npousBoIHYyI0 ———— B TouKe M(2; 0) pynkuuu z = %
ox’ oy y - —4x

4. CocTaBUTb ypaBHEHHE KAacaTelbHOI IIOCKOCTH K MOBEpXHOCTH Z =3Xxy° +2x+4y B
touke My(-1; 2). IlocTpouTh KacaTelbHYIO IIOCKOCTb.

ITopsi1OoK BEINIOJIHEHUS
1. BemmonHuTh 3aaHuda 1-2 BMecTe ¢ mpemnoaaBaTeieM.
2. BpINOTHUTH HHAUBUYAIbHOE 3alaHue | B T€Tpaau — BBINIOJHIETCA B IIapax.
3. BrmonauTh 3a7aHus 3-4 BMECTE C MPENOIaBaTeIIeM.
4. BpINOTHUTH UHAUBUYATHLHOE 3a/IaHUE 2 B TETPAJIU.

dopma 0TYETHOCTH: BBIMOTHUTE 3a/1aHKe B TETPAAH U CIaTh HA IMIPOBEPKY MPENOgaBaTENIO.

3aauus U1 CaMOCTOSITEIILHON PA0OTEL:

1. bepman I'.H. CoopnuK 3ama4 o Kypcy mareMarndeckoro ananusa. NeNe 3036-3090, 3094-
3099, 3181-3201, 3219-3226.

PexomeHnamu no BeIMOTHEHUIO 33/IaHUH M IOJTOTOBKE K MPAKTHYECKOMY 3aHATHIO:
1. TloBTOpUTH TEOpETHUECKU MaTepual (pa3aein 5, nexuus 5.2).
2. YacTp 3aHATHS NMPOBOAMTCS Kak paboTa B mapax (MHIMBHAyalbHOE 3aaanue 1): mBa 00y-
YAIOUIUXCSl BRIYUCIIAIOT CMEIIAaHHBIE YAaCTHBIC MPOU3BOIHBIE Pa3HBIMH CIIOCOOAMU M JIOJDK-
HbI IPUUATH K OJHOMY PE3YyJbTaTYy.

PexoMmenayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuutensHas auteparypa -Ne 3,4, 8, 11.

KoHTposabHbIe BONPOCH! AJIs CAMOTIPOBEPKHU:

1. YacrtHoe npupaiieHne QyHKIUU 0 EPEMEHHOH X.

2. YacrtHoe npupanieHue GyHKLUNU [0 EPEMEHHON Y.

3. Omnpenenenne 4aCTHON MTPOU3BOIHOM 1O TTEPEMEHHOM X.

4. Omnpenenenye 4aCTHONW MPOU3BOTHON MO MIEPEMEHHOM Y.

5. Omnpenenenre 4aCTHBIX IPOU3BOIHBIX CTAPLUIUX MOPSAIKOB.
6. CMmemiaHHbIe TPOU3BOIHBIE.
7
8
9.
1

TeopeMa 0 cMelIaHHBIX TPOU3BOIHBIX.
Yactuble nuddepenmanbl GyHKINH.
[Tonneiit nuddepennman GyHKIUN.

0. Auddepenmman BTOporo nopsiika.
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IIpakTnueckoe 3ansiTue Ne 27. IkcTpeMyM (PyHKIMH HECKOJIbKUX NepeMEeHHBIX
[{enb pabOThI: HAYYUTHCA HCCIEN0BATh Ha SKCTPEMYM (DYHKIUU JBYX U TPEX NEPEMEHHBIX.

3ajaHue:
3aoanue 1. ViccnenoBaTh QYHKINIO HA SKCTPEMYM, IOCTPOUTH ICKU3 rpaduka QyHKINU:

D) z=x"+y"=2y+1 2)z=3x"+4y"—4x+12y+15 3)z=-x"—4y’+4x-8y+10
3aoanue 2. ViccienoBaTb PyHKIUIO HA IKCTPEMYM:
Dz=xyy—x"—p+6x+3 2)z=x"—xp+y"+9x-6y+20 3)z=x+xy +6xy

4) z:31n%+21ny+ln(12—x—y) 5) z=2x"+y*+6x 6)z=x'+y*-x*—y*-2xy

Nu=10-x"-y"-z"-2x-4y+6z 8 u=x"+3y"+4z°-256x+12y+4z
Nu=x’+y’+z°+12xy+2z

Hnoueuodyanvnoe 3a0anue
Bapuanm 1

1. HWccnenosaTs GyHKIMIO z = x° + y° — 6 X+ 2 y+ 14 Ha 5KCTpeMyM, IOCTPOUTH ICKHU3 Tpadu-
Ka QyHKIUY.
2. Hccnenosath GyHKIMIO z =2x°—Xx y°+5x>+ y° Ha IKCTPEMYM.

THopsiioK BHINOJIHEHUS:
1. BpmmonHuTh 3agaHud 1-2 BMecTe ¢ mpernoaaBaTeieM.
2. BBINOTHUTH HHAUBUYAIBHOE 3aJaHUE B TETPAJIH.

dopma oT4eTHOCTH: BHIMOTHUTE 3a1aHKe B TETPAAH U CAATh HA MMPOBEPKY MPEIOaBaATEIIO.

3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
1. bepman I'.H. CoopHuk 3aau o Kypcy Marematuueckoro aHanusa. NeNe 3259-3267, 3271-
3278.

PexomeHaImu 1o BHIOJIHEHUIO 33/IaHUH M IOJITOTOBKE K TPAKTHYECKOMY 3aHITHIO:
1. TloBTOpUTH TEOpETHUECKU MaTepual (pa3aen 5, nexkuus 5.3).
2. 3assTHE NPOBOAUTCSA B opMe OOCYXKIEHHUS CUTyalul moucka skctpemyMma ¢um. Ilpu uc-
cieoBaHUM (YHKIIMU JIBYX NEPEMEHHBIX B CHOPHBIX CIy4asX cieayeT HMPUMEHSATh J10CTa-
TOYHOE YCJIOBHE dKCTpeMyMa (QYHKIIMH N €PEMEHHBIX.

PexoMmeHayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuutensHas auteparypa -Ne 3,4, 8, 11.

KoHTposabHbIe BONPOCH! AJIs CAMOTIPOBEPKHU:
1. Touka MHUHHMYyMa (MakcuMyMma) pyHKIUU.
Heobxonumoe ycinoBue skcTpemyma QHI.
CrannoHapHas TOYKa.
JloctaTouHO€ yCIIOBUE IKCTpEMYMa (PYHKIIUU JBYX NEPEMEHHBIX.
JlocTaTo4HO€E yCI0BHE IKCTpEMyMa (DHII.

Nk

IMpakTuyeckoe 3anaTue Ne 28. I'pagreHT CKAJSAPHOrO MOJIsi M NMPOU3BOJAHAS 11O
HaNpaBJICHUIO BEKTOPa

[lenb pabOThI: HAYYUTHCS HCCIENOBATh CKAISIPHOE I0JI€, HAXOAUTh MPOU3BOJHYIO (DYHKIMHU IO
HaIpaBJIECHUIO BEKTOPA.
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3ajaHue:
3aoanue 1. IlocTpouTh TMHUM YPOBHS (DYHKIIUH:

)z=2x-y 2)z=x"+y’-2x+4y+14 3z=x"—y+4 4)z= y=2
X
3adanue 2. Haiitu rpalu€HT CKAJIIPHOTO TOJIS U B TOUKe My:
3
-4
Du=x+3y"—xy+y+5 M,(12)  2u=""""2 M,(-13)
Xty

Hu=x—2y +xz2 —xyz+2xy+5, M,(1,0,4)

3aoanue 3. Haiitu npon3BoqHy0 QyHKIIUM B TOUYKE My MO HampaBlIeHUIO BEKTOpa a , ClIeJaTh BbI-
BOJI O XapaKTepe U3MEHEHUs (PYHKIIUU BJOJIb BEKTOPA:

Dz=x'y" +1°=5y+2, M,(:-1), a=3i+4;
2) z=4/x> =7, M0(3;1), ;:22—5}

Hu=—+Z, M,(1,-28), a=i—2j+2k

Yz x

Hnoueuodyanvnoe 3aoanue
Bapuanm 1

Jana Gyskims z =x"+ y°—10x+4 y+6 .

1) Haiigure rpaguent @ynkuuu B Touke M(1; 2). Ykaxute cKopocTh HauOOJIbILIEr0 BO3pacTaHus U
yObIBaHUS (QYHKIIUU

2) BoisicHuTe, Bo3pacTtaeT uiu yobiBaeT ¢GyHKIus B Touke M(1; 2) mo HampaBieHHIO BEKTOpa
a=4i- 3] . YKaXXuTe CKOpOCTh U3MEHEHUS (PYHKIIUU

3) Iloctpoiite nuHUM ypOBHS (YHKIMKU U MOSICHUTE PE3yIbTaThl B MyHKTax 1 u 2.

THopsiiOK BHINOJIHEHUS:
1. BeimonauTh 3amaHus 1-3 BMeECTe ¢ IPEnoaBaTesieM.
2. BBINOTHUTh HHANBUIYAIBHOE 3aJJaHUE B TETPAJIH.

dopma 0TYeTHOCTH: BBIMOTHUTE 3a1aHKe B TETPAAH U CIIaTh HA IMIPOBEPKY MPENOgaBaTENIo.

3alaHus I CaMOCTOSATEIBLHON paboThI:
1. bepman I'.H. COopnuK 3a7a4 o Kypcy MareMarndeckoro anainusa. NeNe 3439-3444, 345]-
3456.

PexoMeH1a1uy 10 BBINOJIHEHUIO 33/IaHUN U MOJTOTOBKE K MPAKTUYECKOMY 3aHATHUIO:
1. TloBTOpUTH TEOpETHUECKU MaTepual (pa3aein 5, nexkuus 5.4).
2. 3ansTHE NPOBOIUTCS B (popMe OOCYXKJEHUS CUTyaUUd HM3MEHEHHS CKAJSIPHOTO MOJS U
(GyHKIMH.
3. Ilpu mocTpoeHuu JNUHUNA YPOBHS YKa3blBaTh 3HAUEHUE YPOBHS M HAIPaBJIEHWE W3MEHEHUS
ypOBHS (3HaYeHUH QyHKIUN).

PexoMmeHngyemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuutensHas auteparypa -Ne 3,4, 8, 11.

KoHTpoJIbHBIE BOIIPOCHI ISl CAMOTIPOBEPKH:
1. CxkansipHoe moJe.
2. Jluauu ypoBHS QYHKIUH.
3. I'paaueHT CKaJsipHOTO MOJIs.
4. Cwmblca rpajivieHTa.
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5. IlpousBojHas GyHKLIMHU 10 HAPABIECHUIO BEKTOPA.
6. CMBICII TPOU3BOTHOM 110 HATIPABJIECHUIO BEKTOPA?

IIpakTHyeckoe 3anaTHe Ne 29. Beruucienue 1BOHHOr0 HHTErpaJia
[{enb paOOThI: HAYYUTHCS BBIYMCIATH ABOMHOM MHTETpAal.

3aganue:
3adanue 1. BerauciauTh ABOWHOM UHTETPAT:

1) nyzdxdy, D orpanudeHa muHMAMH: y=x, y=0, x=1, x=2.
D
X
2) ” (x - 4y)dxdy, D orpaHuyeHa JUHUSAMH: ) = > y=2, x=0.
D

2
1
3) ”%dxdy, D orpanuyeHa JIUHHUSIMU: ) 2;, y=x, x=2.
D

4) U (2x -y+ l)dxdy, D orpaHuyeHa JUHUSMU: Y =X, y =2X, x=2.
D

3
3) ”%dxdy, D orpanwyena quHusMu: y=Xx, y=2, y=4, x=0.
p X tY
3aoanue 2. HaiiTu Maccy MI0CKOM MJIACTUHKY, 3aHUMaromiei o6aacts D, ¢ mepeMeHHOM MI0THO-
CTBIO p=p(X,Y).
1) p=x*y, D orpaunuena muausmu: y=x>, y=0, x=1, x=2.

2) p=x’+y?, D orpaHuueHa quHUAMH: y=x"—1, y=3.

Hnousuoyanvnoe 3aoanue 1
Bapuanm 1
BprunciuTe 1BOMHOW UHTETPAIIL:
“ (4x -y+ S)dxdy, D orpannyena quHusMH: Yy =2x—-1, y=-3, x=4.

D

Hnoueuodyanvnoe 3a0anue 2
Bapuanm 1
1. BpryuciauTh IBOMHON MHTErpa:

”(%xy+%x2y2]dxdy, D orpaHuyeHa JMHHMSAMH: Y =X, y=—/x, x=1.

2. HaiiTu maccy miIocKko# miIacTUHKY, 3aHUMaroniei 06aacts D, ¢ mepeMeHHOH MII0THOCThIO

1
p=7x+3y*, D orpanuyena nuHusmu: y> =8x, y=0, x 25.

D

ITopsi1OoK BEINOJHEHUS:
1. BeimonauTh 3amanne 1 BMeCTe ¢ IPero/1aBaTelieM.
2. BpINOTHUTE HHAUBUYAIBHOE 3alaHue | B TETpaau — BBINIOJHAETCA B IIapax.
3. BrImonHUTH 3aaHUE 2 BMECTE C MPENoJaBaTesIeM.
4. BbINOJHUTH UHIMBUYAIbHOE 3a/laHUE 2 B TETPALIHU.

dopma 0TYeTHOCTH: BBIMOTHUTE 3a1aHKe B TETPAAH U CIIaTh HA IMIPOBEPKY MPENOgaBaTENIo.

3ajiaHus Ui CaMOCTOATEIbHON PaOOThI:
1. bepman I'.H. COopnuK 3a7a4 o Kypcy MareMarndeckoro ananusa. NeNe 3477-3484, 3506-
3510.
2. Kysnenos JI.A. COopHuK 3a1aHuil 1o BbIicuiell Mmaremaruke. TunoBble pacuersl. KpaTHbie
WHTerpaybl. 3amaqn 2, 3, 6,8.
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PCKOMCHHaHI/II/I 0 BBEITTOJHEHUIO 3aIaHUNA 1 IHOATOTOBKE K MPAKTHYCCKOMY 3aHIATUIO:
1. TloBTOpUTH TEOpEeTHUECKM MaTepual (pazaen 6, nexuus 6.1).
2. WupuBupayanbHOe 3amaHue | BBINOJHSAETCS ABYMs OOydYalOLIMMUCS Pa3sHBIMH criocoO0amu,
OTBCTHI JOJIKHBI COBIIACTb.
3. UYeptex obs3aTeneH, 10JKHbI ObITh YKa3aHbl XapaKTepHbIE TOUKU U YPaBHEHUS JIMHUM.

PexoMmeHnayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuutensHas auteparypa -Ne 3,5,7,9, 11.

KOHTpOoJIbHBIE BOIIPOCHI JUISI CAMOIIPOBEPKH:

1. Omnpenenenue JBOMHOIO HHTErpaia.
[IoBTOpHBIE HHTETPAJIBI.
[IpaBuiIO paccTaHOBKM I'PaHHUILl B IOBTOPHOM MHTETpAJIE.
[IpaBuiia BEIYMCIIEHNS IOBTOPHOTO UHTErpaIa.
I'eomeTprueckuii CMBICIT ABOMHOTO UHTETpaa.
DU3NYECKUN CMBICT JBOMHOTO MHTErpasa.

SAINANE el

[MpakTuyeckoe 3anaTre Ne 30. BorunciieHue TPOiiHOr0 HHTErpaJia

[{enb pabOThI: HAYYUTHCS BBIYMCIATH TPOMHON MHTETpall.

3ajaHue:
3aoanue 1. BeruucnuTh TPOMHON UHTETpalL:

1) J‘J.J.(z—x)dxdydz, T:x=2 ,x=5 y=1 y=4, z=1, z=xy
T

2) [[[xdrd ydz, T:x=0 ,x=3 y=0, z2=0, y=4-z
T

3) J‘H(l—x)yzdxdydz, T:x=0, y=0, z=0, z=1-x-y
T

3aoanue 2. Haiitn 00beM Tena, OrpaHUUEHHOTO MOBEPXHOCTSIMHU:

) y=4, y=x>, z=4+x+y

D x=1 y=x, y=2x, z=x"+2y°, z=x"+y°

3) x=2y%, x+2y+z=4, y=0, z=0

3aoanue 3. Haiitu maccy Tena, 3aHuMaromieit oo6aacts T, ¢ mepeMeHHOM MI0THOCTBIO p=p(X,Y,Z).
1) p=xyz, T orpanunyeHa moBepxHocTiMu: y=3x, y=3, x=0, z=4-x, z=2.

2) p=2z, T orpaHudeHa moBepxHocTaIMH: y=x, y=0, x=1, z=xy°, z=0.

Hnousuoyanvnoe 3adanue 1
Bapuanm 1
Koopaunats! 11eHTpa TSHKECTH TeJla BEIYUCISIIOTCS TT0 hopMYyIiaMm:

Xzﬁjﬂx-pdxdydz yzﬁjﬂy-pdxdydz z:ﬁjﬂz-pdxdydz

Haiigure koopimHaThl HEHTpPa TSKECTU TeJa € INIOTHOCTBIO p = X+ 2 yz , OTPAaHUYEHHOTO MOBEPX-

HOoCcTsIMH X =5, y=1, y=4x, z=0, z=4.

Hnoueuoyanvnoe 3a0anue 2
Bapuanm 1
1. BpluncauTh TPOWHOW MHTErpAIL:
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J‘J.J.(3x+4y)dxdydz, T:x=1 y=x, y=0, z=0, z=5x>+5)"
T

2. Haiitu 00beM Tena, OrpaHUYEHHOTO TOBEPXHOCTIMU
x=2-5y% x=-3, z=3x"+y° +1, z=3x"+y* -5

ITopsoK BEINOJHEHUS
1. BeimonaauTh 3a7aHus 1-3 BMeECTE ¢ IIPEnoaBaTesieM.
2. BpINOTHUTH HHAUBUYAIbHOE 3aaHue | B TETpaay — BBIMOJHAETCS B MAJIbIX TPYIIax.
3. BHINOMHUTE HHANBUAYATBHOE 33/IJaHUE 2 B TETPAIH.

dopma 0TYeTHOCTH: BBIMOTHUTE 3a1aHKe B TETPAAH U CIIaTh HA IMIPOBEPKY MPENOgaBaTENIo.

3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
1. bepman I'.H. COopnuK 3a7a4 o Kypcy MareMarndeckoro ananusa. NeNe 3517-3524, 3559-
3565.
2. Kysnenos JI.LA. COopHuK 3amaHuil 1o Bbicuiell Mmaremaruke. TunoBble pacuersl. KpaTHbie
uHTerpayel. 3amaun 4, 5, 10-12.

PexoMeH1a1uy 10 BBINOJIHEHUIO 33/1aHUN U IOJTOTOBKE K MPAKTUYECKOMY 3aHATHUIO:
1. TloBTOpUTH TEOpEeTHUECKU MaTepual (pazaen 6, nexkuus 6.1).
2. WupuBuayanbHOe 3a1aHue | BBINOJNHAETCS YETHIPbMS OOYYaIOUIMMUCS: NEPBBIA HAXOIUT
Maccy Tejia, BTOPOH — KOOPAUHATY X, TPETUH — KOOPAUHATY Y, YETBEPThIA — KOOPJUHATY Z.
JlJ1s KOHTPOJISl — HEHTP TSKECTU BBIIYKJIOTO TeJla MPUHAJICKUT TEIy.
3. Ueprex BBINOJHSIETCA B CUCTEME TPEX U JBYX KOOPAMHAT, TOJDKHBI OBITh yKa3aHbl Xapak-
TEpHBIE TOUYKH U YPABHEHUS JTUHUN U TIOBEPXHOCTEH.

PexoMmeHayemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuutensHas auteparypa -Ne 3,5,7,9, 11.

KoHTpoJIbHBIE BOIIPOCHI LIS CAMOIIPOBEPKH:
1. Ompenenennie TpPOWHOTO WHTErpaa.
[ToBTOPHBII HHTETpa B Cay4ae TPEXMEPHOU 00IaCTH.
[IpaBuio paccTaHOBKM I'paHUI] B IOBTOPHOM HHTErPajie B Cllydyae TPEXMEPHOM 00iacTu.
[IpaBuiia BEIYMCIIEHNS IOBTOPHOTO UHTErpaJIa.
I'eomeTpryecKkuil CMBICII TPOWHOTO HHTETpaJIA.
Pu3NYEeCKU CMBICII TPOWHOIO UHTETpaJIA.

SRR

IIpakTnueckoe 3ansiTue Ne 31. 3ameHa nepeMeHHBIX B IBOMHBIX M TPOHHBIX HHTErpajax
[{enb paOOThI: HAYYUTHCS BBIYHUCIATH TPOMHON MHTErPaJl C MOMOILBIO 3aMEHbI IEPEMEHHOM.

3ajaHue:
3aoanue 1. BeruucnuTh 1BOMHOM UHTErpasl, BHIIOIHUB MEPEX0/] K HOJSPHBIM KOOPAUHATAM:

1) ” dxdy , D orpanuyena nuHusMu: y=+1-x>, y=0.
x4+ y’

2) IJ. Sin \){?

9
3) “ydxdy, D orpanudena muHuaMu: x” +y> +2x=0, y=0 (y>0)
D

n’
dxdy, D orpanudeHa muHMAMH: X'+’ =—, x'+y° =7’

3aoanue 2. BpraucnuTh TPOMHON UHTErPal, BHIIIOJIHUB MIEPEXO0/1 K IMIMHAPUIECKUM KOOPAUHA-
Tam:
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1) ”'[zdxdydz, T:z=2 z'=x"+y°
T

2) Inyzdxdydz, T:x=0, y=0, z=0, x’+y° +z" =1 (I OKmaHm)
T

3) m ZNAVAZ dydz, Tox=1, x=3, z=0, x* 4> =9 (z20)
I+x°+y°

3a0anue 3
1) HaiiTu miomans Gurypsl, orpaHu4eHHON JIMHUSAMU:

X2+y2:2y, x2+y2:6y’ V=X, y:i
V3

2) Haiitu 00bem Tena, OrpaHU4€HHOTO TOBEPXHOCTSIMU

z=4-x" -y, 2z=2+x"+)’
3) Haiitu maccy tena, 3anumaronieit 06aactsb T, ¢ mepeMeHHOH MII0THOCThIO
p= (x2 +y? )z, T orpaHuyeHa IOBEPXHOCTAMU: Z =5, z=2+x"+y’.

Hnoueuodyanvnoe 3a0anue
Bapuanm 1
Sy—x

—’
x*+y?

1. Haiinure Maccy IUIACTUHKY € INIOTHOCTBIO p = OTPaHWYEHHOM JINHUSIMU

x*+y* =4, x> +y* =36, (x<0,y>0).
2. Haiitu 00beM Tena, OrpaHUYEHHOTO TOBEPXHOCTAMU
z=2—x* —yz, z=-7

THopsiioK BHINOJIHEHUS:
1. BeimonaauTh 3a7aHus 1-3 BMecCTe ¢ IIPEmno/iaBaTelieM.
2. BBINOTHUTH HHAUBUYAIBHOE 3aJaHUE B TETPAJIH.

dopma 0TYETHOCTH: BBIMOTHUTE 3a1aHKe B TETPAAM U CIIaTh HA IIPOBEPKY MPENOgaBaTENIo.

3aauus Ui cCaMOCTOSITEILHON PA0OTEL:

1. bepman I''H. COopHuk 3a1a4 no kypcy MmaremMarudeckoro ananuza. NeNe 3587-3591.

2. Kysnenos JI.LA. COopHuK 3amaHuil 1o Bbicuiell Mmaremaruke. TunoBble pacuersl. KpaTHbie

uHTerpansl. 3amaun 7, 8, 11, 13, 14, 16.

PCKOMCHHaHI/II/I 0 BBEITTOJHEHUIO 3aJaHUNA U IIOATOTOBKE K MPAKTHYCCKOMY 3aHATUIO:
1. TloBTOpUTH TEOpEeTHUECKU MaTepual (pazaen 6, nexuus 6.2).

2. 3assTHE NMPOBOIUTCS B OpME OOCYXKAECHUS CUTYaLUN: MOCTPOCHUE 00JACTH, BBIIIOJIHEHUE

3aMCHBbI HGpCMGHHOﬁ, COCTAaBJICHHUEC IIOBTOPHOT'O MHTErpajid, BBIYUCIICHUE NHTETrpajia.

3. UepTex BBIIOJHSAETCS B CUCTEME TPEX M JIBYX KOOPJAMHAT, JOJDKHBI ObITh YKa3aHbl Xapak-

TEpPHBIE TOUYKH U YPABHEHUS JTUHUN U TIOBEPXHOCTEM.

PexoMmeHngyemas aureparypa.
OcHoBHas nuteparypa- Ne 1, 2.
JononuurtensHas auteparypa -Ne 3, 5,7, 9, 11.

KoHTpoIbHBIE BOIIPOCHI LIS CAMOIIPOBEPKH:
1. IlonspHble KOOPAWHATHI.
2. IunuHapudeckue KOOPAWHATHIL.
3. Tlepexon k MOJSIPHBIM KOOpPAMHATAM B JBOMHOM HHTErpaJe.
4. Tlepexon K HWIMHIPUYECKUM KOOpJIUHATAM B TPOMHOM HHTETpalie.

59



[MpakTuyeckoe 3ansaTre Ne 32, Borunc/jieHue KpUBOJIUHEIHOT0 MHTErPaJjia mepBoro poaa
[{enb paOOThI: HAYYUTHCS BBIYMCIATH KPUBOJUHEHHbBIE UHTETPAJIbI IEPBOTO POJaA.

3ajaHue:
3aoanue 1. BeraucnuTh MHTETpat:

I)J' dl
s /x2+y2

2) I x°dl, AB - nyra xpuBoii y = [nx,cOeIUHSIONER TOUKH A(l;O) u B(2, 1n2)

AB

, AB —0Tpe30K ImpsMOM,COENNHAIONIEN TOYKU A(O;—2) u B(4;0)

2 2

Xy
3) | xydl, C —sanunc —+—=1.
)iy 9 4

3

3

2 2

4) j(4-i/;—3-ﬁ)dl,€—aCTponna x—3+y—2:1
C 22 93

5) jxyzdl,AB—nyra BUHTOBOW JIMHUM X = cost, y =sint, z=3t, 0<t<2x

AB
3adanue 2. Haiitu maccy nyru kpuBoi C ¢ mepeMeHHO# TIIOTHOCTBIO p=p(X,Y):

1) p= y2 , C — BEepxHsis MOJOBUHA OKPYKHOCTH x*+ y2 =4

2) p=xy, C —nyra mapabonsl y =x°, 1< x<2

2
3) pzw}Ty,C—nyraKpHBoﬁ x=12t, y=6t", z=4t,0<t<1

3adanue 3. Haiitu moma s 4acTH BEPTHKAIBLHOM TTOBEPXHOCTH, MMOCTPOCHHOM Ha nyre C u orpa-
HUYCHHOW CBEPXY MOBEPXHOCTHIO z = f (x, y):
1) C — npaBas MoJI0BUHA OKPYKHOCTH X~ + y° =25, z=x" + y° +4xy
2) C — nomanas ABK, A(1;0), B(2;5), K(3;-2), z=x" -4y
Hnoueuodyanvnoe 3a0anue
Bapuanm 1
1. Bpryuciauth UHTErpal j (2x +xy— x? )dl , C — nomanas ABK, A(-1;2), B(2;0), K(5;1).

C
2. Haiitu maccy nyru kpuoit C ¢ nepeMeHHOM MI0THOCThIO p = 3x — ), C — 4acTh OKPYKHO-

ctu x* +y* =9 IV uerBepTH.

THopsiiOK BHINOJIHEHUS:
1. BeimonaHuTh 3a7aHus 1-3 BMeECTE ¢ IPEno1aBaTesieM.
2. BBINOTHUTH HHAWUBUYAIBHOE 3aJaHUE B TETPAJIH.

dopma 0TYeTHOCTH: BBIMOTHUTE 3a/1aHKe B TETPAJAM U CIaTh HA IIPOBEPKY MPENOgaBaTENIO.

3alaHus I CaMOCTOSATEIBLHON paboThI:
1. bepman I'.H. COopnuK 3a7a4 o Kypcy MareMarudeckoro ananusa. NeNe 3770-3775, 3781-
3782, 3784-3788.

PCKOMCHHaHI/II/I 0 BBEITTOJHEHUIO 3aJaHUNA U IIOATOTOBKE K MPAKTHYCCKOMY 3aHIATHUIO:
1. TloBTOpUTH TEOpEeTHUECKU MaTepual (pazaen 6, nexkuus 6.3).
2. Ecnm xpuBas SBISICTCS OKPYKHOCTBIO, 3JUTHIICOM, aCTPOUION, TO CIeIyeT MepeiTH K mapa-
METPUIECKOMY 3a/IaHUIO.

Pexomennyemas aureparypa:
OcHoBHas nuteparypa- Ne 1, 2.
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JononuutensHas auteparypa -Ne 3,5, 9, 11.

KoHTpoJIbHBIE BOIIPOCHI JUISI CAMOIIPOBEPKH:
1. duddepenuunan JHIMHBI AYTH.
KpurBoJsmHEHHBIN HHTErpall IEPBOTO poja.
['eoMeTpuueckuii CMbICII KPUBOJIMHEWHOTO MHTErpasia IEPBOTO poja.
DU3NYECKUN CMBICIT KPUBOJIMHEWHOTO MHTErpaJia MepBoro poja.
[lepexo OT KpUBOJIMHEMHOTO MHTETPaa IIEPBOTO POJIA K ONPEIACICHHOMY UHTETpaly.

Nk

IMpakTuyeckoe 3ansaTue Ne 33. Borunc/jieHue KpUBOJIUHEITHOT0 MHTErpaJjia BTOPOro poaa

[{lenb paOOThI: HAYYUTHCS BBIYMCIATH KPUBOJUHEHHBIE HHTETPAIbI BTOPOTO POJa.

3ajaHue:

3aoanue 1. BoraucnuTh MHTErpall:

1) Jydx— xdy , AB — nyra napa6onsl y = x>, A(0; 0) u B(2; 4)
AB

2) Inydx+ x’dy , AB — orpesok npsimoii, A(0; 5) u B(1; -3)
AB

3) J‘(x2 +y)dx+ (y—x)dy, AB — myra xpusoit y = x>, A(-1;-1) mu B(1; 1)
AB

4
4) j(y+2)dx+xydy,AB: y=x>+3,0<x<1,BC: y=—,1<x

ABC X

IA

4

5) Iydx+ (x+y)dy, AB — nyra okpyxuoctu x> + y* =9 Bo Il uerneptu, A(0; 3) u B(-3; 0)
AB

3aoanue 2. BpraucnuTh KpUBOJIMHEHHBIN HHTETpal 10 3aMKHYTOMY KOHTYpPY, IPUMEHHUB (OPMYILY
I'puna:

1) §x4ydx-3y3dy,C: x+y=4, y=x, x=4
C+

2) §y2dx+4xydy,C: y=-x>, y=-1, x=-1
C+

3) §(x—y)dx+2dy,C: x=y>-3, y=x+1
C+

3adanue 3. Haiitu paboTy CHIIBI TIO TIEPEMEIIIEHUIO MaTepraIbHOM TOUkH BAOIL ayru C moj aei-
cTBUEM cliibl F=P-i+ Q- j:

1 C:y:4—x3, x, =1 x,=4, ﬁ:x-;'+2xy-;'
1 2

2 2
X

2) C: ) + yT =1, IV uerBepTh oT TOuku A(3; 0) no Touku B(0; -3), F= (3x - y)-2'+ X ;

—

. 2 jua X 7 2 .
3)C: y=x7, y=1, y=2, x=0 nonoxurenbHoe HarnpasieHue ooxona, F=—-i+x" .

Hnousuoyanvnoe 3aoanue 1
Bapuanm 1
BoruncnuTe uHTErpal o 3aMKHYTOMY KOHTYPY ABYMsI ciocobaMu: 006X01 KOHTYpa U (opmyra

I'puna: j;(Sxy —4y)dx+ (4y —2x)dy ,C=AB+BA, AB: y=x>-2,BA: y=7-x".

ct

Hnoueuodyanvnoe 3a0anue 2
Bapuanm 1
1. Haiitu paboTy CHIIBI TIO IEPEMEIICHUIO MAaTEPHAIIBHON TOYKH TIO]T ICHCTBUEM CHJITBI

F=x’-i+ (2x +y? ); BJIOJIb OTPE3Ka NPAMOH 0T Touku A(5; -4) no Touku B(0; 1).
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2. BpIUMCAUTH KPUBOJIMHEHHBIN HHTETPaJl IO 3aMKHYTOMY KOHTYPY, IPUMEHUB (POPMYITY
['puna §(3x2 —y)dx+ (y2 + 2x)dy ,C:x=yp>+5, x=9

ct

Ilopsa0oK BBIOJHEHUS:
1. BoimonauTh 3a7aHus 1-3 BMeECTE ¢ IIPEnoaBaTesieM.
2. BBIOTHUT HHAUBUYAIBHOE 3aaHue | B T€Tpaay — BBIOJIHAETCS B MAJIBIX TPyIIax.
3. BHIONHUTS HHAUBUAYATBHOE 33/JaHUE 2 B TETPAIH.

dopma 0TYeTHOCTH: BBIMOTHUTE 3a1aHue B TETPAAH U CIIaTh HA IIPOBEPKY MPENOgaBaTENIo.

3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
1. bepman I'.H. COopnuK 3ama4 o Kypcy MareMarndeckoro ananusa. NeNe 3806-3817, 3781-
3782, 3784-3788.
2. Kysnenos JI.A. CoopHUK 3a/laHU 110 BbICIIEN MaTeMaTuke. TUnoBblie pacueTsl. BeKTopHbIil
aHaius. 3agaya 10.

PexoMeH a1y 10 BBINOJIHEHUIO 33/1aHUN U IOJTOTOBKE K MPAKTUYECKOMY 3aHATHUIO:
1. TloBTOpUTH TEOpETHUECKU MaTepual (pazaein 6, nexkuus 6.4).
2. Ecnu xpuBas sBISETCS OKPY)KHOCTBIO, SJUIMIICOM, TO CIEAYET MEePEeUTH K mapaMeTpruecKo-
MY 33JJaHUIO.
3. WuauBuayanbHOE 3ajjaHue | BBINOJHSETCS B MajbIX IPYIIAax MO TPHU YEJIOBEKAa: MEPBBIM
00yuaroUuiicsl BBIUUCISET MHTETpall o KOHTYpY AB, BTOpoii — o kouTypy BA, Tperuii — ¢

nomo1eto popmyiel I'puna. KonTposs: j + j = § .
AB BA ct
Pexomennyemas nureparypa:
OcHoBHas nuteparypa- Ne 1, 2.
JononuutensHas auteparypa -Ne 3, 5,7, 9, 11.

KOHTpOoJIbHBIE BOIIPOCHI LIS CAMOIIPOBEPKH:
1. KpuBosmHENHBIN HHTErpaJl BTOPOrO poAa M0 KOOPAUHATE X.
KpurBosmHENHHBII HHTErpajl BTOPOro poja 10 KOOPAUHATE Y.
KprBoJsmHENHHBII HHTErpall BTOPOro poja.
['eoMeTpuueckuii CMbICII KPHBOJIMHEMHOTO MHTErPaJIa BTOPOTO pO/Ia.
DU3NYECKUN CMBICIT KPUBOJMHEWHOTO MHTErpajia BTOPOro poa.
[Iepexo OT KpUBOJIMHENHOTO MHTETPaIa BTOPOTO pOJIa K OIIPEACICHHOMY HHTETpaLy.
®opmyina ['puna.

Nownhkwbd

9.2. MeroanuyecKkue yKa3aHUs MO BbINOJHEHUIO KOHTPOJIbHOH padoThl

KonTposnbHas paboTta npencraBisieT co60i criocod MpoBepKH 3HAHHUM CTY/IEHTa, €ro YMEHUI
U MIpEeAINosaraeT caMoCTOSATEIbHOE BBIIIOJHEHUE IPAKTHUECKUX 3a1aHui. [loaroroBka Kk KOHTPOJIb-
HOM paboTe COCTOUT B OTBETCTBEHHOM BBIIIOJIHEHUHU BCEX JIOMAIIHMX 3aJaHUI 1O JUCUUIUIMHE U
CaMOCTOSITENIbHOIN MPOopabOTKe OCHOBHOM U JIOTIOJHUTENIBHOM JTUTEPATYPBHI.

[{enpr0 KOHTPOIBHOM PAOOTHI SBISETCS MPUOOPETECHUE HABBIKOB CAMOCTOSTEIIBHONW PabOTHI
C JIMTEpaTypoH, 3aKperuieHne yMEHUN pelaTh TUIIOBbIE 33/1a4, (OPMUPOBAHUE HABBIKOB OLEHKU
Pe3yJIbTaTOB COOCTBEHHOW JNESATEIILHOCTH.

BrinosiHeHue KOHTPOJIbHOM pabOThI BKJIIOYAET B ceOsl:

- aHaJIM3 NOCTABJIEHHBIX 3a7a4 U BbIOOP METOJIOB UX PELICHMUS;

- peanu3aluio peuieHus MOCTaBICHHbIX 3a/1a4;

- IPOBEPKY M aHAJIU3 MOJIyYEHHBIX PE3y/IbTaTOB;

- opopmieHue oTueTa.

OTt4er no KOHTPOJIBHOU paboTe 0opMIISETCS B pyKOIIMCHOM BH/JIE U JIOJIKEH COJIEPKaTh:

- TUTYJIbHBIN JIUCT;
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- GOpMYIIMPOBKY 3a/1aHHIA;
- ONMCAHUE UX PEIICHMII;
- MIOJIy4Y€HHBIE PE3yNbTaThI;

- BBIBOJIBI.
Otuer g0KeH OBbITh BHIMIOJIHEH aKKypaTHO, 0€3 IOMapoK U UCIIPaBJICHUH.

10. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT U, UCIIOJIb3YEMBIX ITPU
OCYUWECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLLECCA 11O JUCHUIIJIMHE

=

11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOM
JJISA OCYIECTBJIEHUSA OBPA3OBATEJIBHOI'O NTPOLECCA IO JMCIUIIVIMHE

OC Windows 7 Professional.
Microsoft Office 2007 Russian Academic OPEN No Level.

AnTHuBUpycHOE nporpammHoe odecnieuenue Kaspersky Security.
Adobe Reader.

Buo

Haumenosanue Hepeuens ocnosnozo
3aHAMUA Ne 113
ayoumopuu obopyoosanusn
1 2 3 4
JIk JlexuronHas aynuropus - -
113 JlexunonHas ayauropus - 1-33
Kp YuranpHelii 3a1 Nel O6opynosanue 10-IIK 15- -
2500/H67/4Gb (MmonuTOp
TFT19 Samsung);
npuntep HP LaserJet
P2055D
CP YuranpHeii 3a1 Nel O6opynosanue 10-IIK 15- -

2500/H67/4Gb (monuTOp
TFT19 Samsung);
npuntep HP LaserJet
P2055D
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IIpuiaoxenne 1

®OH/J OHEHOYHBIX CPEACTB AJI5s1 MPOBEJAEHUS
NPOMEXKYTOYHOU ATTECTALIUU OBYUYAIOLIUXCA IO JUCIUIITIMHE

1. Onucanue poHIa OLEHOYHBIX CPEACTB (ACIOPT)

Ne
JJleMeHT DOC
KOMIIe- Paszpnen Tema
Terunn KOMIIETEH I U
@ . . | 1-1. Huciossle mocnenoBarenb- | OK3aMCHALMOHHBIC
@ % E HOCTH. BOITPOCHI
§ g z 1.2. ®yHKIMSA, OCHOBHBIC TIOHS- | DK3aMEHAIIMOHHEIE
Q 3= | THA BOIPOCHI
==
M g ¥ 1.4. HenpepbiBHOCTD (pyHKIIMK. | DK3aMCHAIIMOHHBIC
o
BOIPOCHI
2 2.1. [IpousBoaHas GyHKIUU. OK3aMeHaIMOHHEIE
1 =
E 5o = BOITPOCHI
=5 EC
v o Xz
Q5 O F
-%-4 5509
2 = 5 3| 2.2. Ouddepenmupyemocts OK3aMeHalIOHHBIC
= O X 9y
) ) KIIHH. BOIIPOCHI
X g E S dyHKIL p
~ é =y
R 3.1. Heompenenennsli wHTE- | DK3aMEHAIIMOHHEIE
CnocobHoCTh K 2 2 £ 5 | rpan BOMPOCHI
OK.7 | caMooprammsamn | & 5 S =
u  camoobpasoBa- | & 5 5 £ 3.6. Onpenenennbiii WHTErpan | DK3aMeHAIMOHHbIE
Qo (]
HHIO. é = E = Pumana. BOIIPOCHI
(]
8 X =
@z &
< & B 4.1. YucnoBeie psiabl. Cxomm- | DK3aMEHAIMOHHBIC
A = | MocTb 4HCIOBOTO psza. BOIPOCHI
~ . 5.1. Tonstue QyHKIMU n nepe- | IK3aMEHALMOHHBIC
1
E = % % | MenHbIX. IIpesen U HempepsiB- | BOIPOCHI
=4 g E Z | nocth GyHKIMH N IEPEMEHHBIX.
@ X o
S 2 g = 5.2. YacTHBIC TPOU3BOIHEIE. DK3aMeHalHOHHEIE
' BOIIPOCHI
S 6.1. [IBoitHOU W TpOitHON WHTE- | DK3aMEHAIIMOHHEIE
o ’E) e TpabL. BOIPOCHI
%) v
£ = E = | 6.3. KpuBonunelinple MHTErpa- | DK3aMeHALMOHHbIE
S 2 £ 5| 11 nepsoro pona. BONPOCHI
o v
bé § E 6.4. KpuBonuHeiiHple WHTETpa- | DK3aMeHalOHHbBIE
JIBI BTOPOT'O POJIA. BOIPOCHI
2 2.1.I1pou3sBonHas GyHKIIHH. OK3aMeHaIMOHHEIE
1
CnocobHocTh  HC- S ES . BOIIPOCHI
- =
momb30Bath  bazo- | = 5 = 2| 2.5. lpunoxenue mddepen- DK3aMeHaIMOHHEIE
BBIC 3HAHMSA €CTC- g?) = % | LMATBHOTO MCUYMCIICHHUS K HC- BOIIPOCHI
CTBCHHBIX  HayK, | ‘= = E é CIIEIOBAHUIO (PYHKIIUH M TI0-
- | E
MaTeMaTHKH M MH- | = g £ & crpoennio rpaduka.
bopmatnku,  oc- | 4 2 B
OIIK-1 | HOBHBIE (daxThl, 3
KOHICHINH, IpHH- | . 3.6. OmnpeneneHHbIl HHTErpaN | DK3aMEHAIIMOHHEIE
LHUIIbI TEOPHH, CBS- g 2 £ g | Pumana. BOIIPOCHI
3aHHBIX ¢ mpH- (8 2 E o ’E
. 5
- |0
WMo MaTeMa- e g 2 >3 3 3.7. Teomerpuueckue n $usu- | DK3aMeHaLIOHHbIE
THKON 1 uHpoOpMa- & . Z A yeckMe NPHIIOKEHHS OIpee- | BOIPOCHI
THKOM. s T T C

JICHHOI'O MHTCrpaJia.
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4.5. Paner Teitnmopa 1 Maxkope- | DKk3aMeHAITMOHHBIC
. Ha. BOITPOCHI
[al
=
Sr-s 4.6. Pan Oypeoe. JK3aMeHaIMOHHBIC
BOITPOCHI
5.2. YacTHbIE IIPOU3BOIHEIE. DK3aMeHaI[MOHHEIE
*
= X B
g 2 BOMPOCHI
E 2 E p
L5
=
> 2 2 | 5.4. DieMeHTbI TEOPHH CKAISIP- | DK3aMEHAIMOHHBIC
S 9 2
A o,
v 2 O | HOro moss. BOITPOCHI
0 6.1. [IBoitHOU | TpOitHOW WHTE- | DK3aMEHAIIMOHHEIE
5 % rpajbl. BOITPOCHI
=)
X
(= 6.3. KpuBonuHeiiHble WHTETpa- | DK3aMeHallOHHbBIE
= £ JIBI TIEPBOTO POJIA. BOIIPOCHI
4 o
T 3
§,§ 6.4. KpuBonuHeiiHble uHTerpa- | OK3aMeHalMOHHbIE
2]
X o JIBI BTOPOI'O poja. BOIIPOCHI
=
1.1. YnucnoBele mocnenoBaTeb- | JDK3aMeHAIIMOHHBIE
S & 2 | Hocrh. BOIIPOCHI
= £ 5
L E S
=4 g = 1.3. Ilpenen pyHKIMY. OK3aMeHaIMOHHEIE
()
2 = BOIIPOCHI
<
— 53 1.4.HenpepbIBHOCTh (PYHKIIUU. OK3aMeHaIMOHHEIE
BOITPOCHI
, . 2.1. [IpousBoaHas GyHKIUH. OK3aMeHaIMOHHEIE
% 2 2 BOITPOCHI
’
= E) S5 2.2. InddepeHupyeMocThb OK3aMeHAaIlMOHHbBIC
5 S K £ (YHKITUH. BOITPOCHI
o,
o 5 3)
g 2 E 2 | 2.3. 1uddepenimansl GpyHKIUK. | DK3aMEHAIMOHHBIE
= g g “| ®opmyna Teitnopa. BOIPOCKI
A 2.4. OcuoBHBIE TeopeMbl Aud- | DK3aMeHAlIMOHHBIE
N =
CnocoGHocts  10- (hepeHIaIbHOr0 HCYMCICHUS. BOIIPOCHI
HHUMATb, COBCp- , 3.1. Heompenenennsli wHTE- | DK3aMEHAIIMOHHEIE
LIEHCTBOBATH 51 g
nK-2 =i rpai. BOITPOCHI
NPUMCHSITh COBpeE- )
MEHHBI ~ MaTema- g 3.2. HurerpupoBanme IO dYac- | DK3aMEHAIIMOHHEIE
. o
TUYICCKHUH almapat = TSIM B HEONPEAECICHHOM HHTE- | BOIPOCHI
= rpaie.
&
=3 3.3. HuterpupoBaHue paruo- | IK3aMeHAIMOHHEIE
=g HAJIBHBIX JPOOEH. BOIPOCHI
bl
= g
§ z 3.4. aTerpupoBaHue TPUTOHO- | DK3aMEHAIIMOHHEIE
S 2 METPHUYECKUX BBIPAYKCHHI. BOITPOCHI
=
f) 3.5. UuTerpupoBanue upparuo- | IK3aMeHaIOHHEBIE
g HaJIbHBIX BBIPAYKCHHI. BOITPOCHI
fea)
g 3.6. OmpeneneHHBIA HHTErpaN | DK3aMEHAIIMOHHEIE
= Pumana. BOIIPOCHI
S{ 3.8. HecobOcTBeHHbIC MHTErpalibl | JK3aMEHAIIMOHHBIC
e
TIEPBOT0 M BTOPOT'O poja. BOMPOCHI
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4.1. Yucnoseie psiabl. Cxomm- | DK3aMeHAIMOHHBIC
MOCTb YHCJIOBOT'O PAJa. BOMPOCHI
4.2. Panel ¢ HOTOXKUTEILHBIMA | DK3aMEHAIIMOHHBIE
YIEHAMHU. BOIPOCHI
3
= 4.3. 3HaKomnepeMeHHBIC PSIBI. OK3aMeHaIMOHHEIE
Ay BOIPOCHI
<
4.4. OYHKITMOHAIBHBIC PSIBI. DK3aMeHalHOHHEIE
BOIIPOCHI
4.5. Paner Teitnopa 1 Maxkope- | DKk3aMeHAIMOHHBIC
Ha. BOIPOCHI
~ . 5.2. YacTHBIC TPOU3BOIHEIE. DK3aMeHalHOHHEIE
S 1
g = % E BOIIPOCHI
) =
=
S - E 5.3. OkcrpeMyMm GyHKIMH N | DK3aMEHAIMOHHBIC
S 2 § = | nepeMeHHBIX. BOIPOCHI
v &
Do 6.1. [IBoitHOU W TpOitHONW WHTE- | DK3aMEHAIIMOHHEIE
)
2 & TpabL. BOIPOCHI
=5
& = 6.2. 3ameHa TEepEeMEHHBIX B | DK3aMEHAIMOHHEIC
E = - | KPaTHBIX MHTErpajax. BOIIPOCHI
- o v
= E S | 6.3. KpuBonuneiinple MHTerpa- | DK3aMeHAlHOHHbIE
g = JIBI TIEPBOT'O POJIA. BOIPOCHI
£ E 6.4. KpuBonuHeiiHple WHTETpa- | DK3aMeHalOHHbBIE
b JIBI BTOPOTO POA. BOMPOCHI
2. Jk3aMeHAIHOHHBbIE BONPOCHI
Komnerenuuu Ne u
Ne B 9K3AMEHALIMOHHBIE BOITPOCHI
HAUMEHOBaHME
n/n 1 cemecTp
Kon Onpenesienune pasnaena
1 2 3 4 5
1. YucnoBeie mocnenoBarenbHocTH, apudpme- | 1. Benenne B ma-
THYECKHUE MEUCTBUSA HAJ IMOCIENOBATEILHO- | TEMATUYECKUI
CTSMHU. aHanu3
2. [ousTHe GyHKINY.
3. HenpepbBHOCTh ()YHKIIMM B TOYKE W Ha
MHOJKECTBE (pa3NnuyHbIe ONPEEeIICHuUs).
4. TlpousBomHast GyHKIMH, reomerpudeckuii | 2. [nddepennn-
1 (HU3NYECKHI CMBICIT. aJbHOE HCYHCIIe-
Cnocobroets X ca- 5. ®opmyna s TpUpAIleHHs (QYHKIHU. | HUE GYHKLIUH O
1. OK-7 | Moopranuzamnum u| . pMYyJa - 1 pHpatil YHIIUH. oy N
Cesi3b Mexny nuddepeHIHpyeMOCThIO U He- | HOHM IepEMEHHON
camM000pa30BaHHMIO.
MPEPBIBHOCTHIO (DYHKIINH.
6. [lepBooOpa3Has u HeonpeaeneHHbI nuTe- | 3. MIHTerpaibpHoe
rpai. ['eomerpuueckuii CMBICT HEolIpeelieH- | UCUHCIeHHe QyHK-
HOI'0 MHTErpaa. LIUM OZTHOM mepe-
7. OmnpeneneHue ONpEACIEHHOr0 WHTErpaia | MEHHOM
Pumana.
8. UnTerpupyeMocth GyHKIIMY 110 PuMany.
Kraccbl nHTErpupyeMbIxX QYHKITHIA.
1. 3amaya 0 HaXOXK/AEHUU YpaBHEHHUA Kaca- 2. Tuddepenmu-
CrniocoGHOCTB uc- A . VH yp anI{IHO%?ICI:I I/ICIJI'Ie
nonbp30BaTh Oasopple | 1C/IPHON K KPHBOU.
OIIK- | 3Hanus  ecrectBen- | 2. 331a4a O BBIYMCICHUH CKOPOCTH JBIDKeHHs | HHC bynxuwn oa-
2. HOH NepeMEHHOI
1 HBIX HayK, Marema- | TOYKHU.

THKA ¥ WHPOpPMATH-
KH, OCHOBHBIC (DaKThI,

3. MOHOTOHHOCTh (PYHKIIHHU. Y CIIOBHE MOHO-
TOHHOCTH (PYHKIIHH.
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KOHIICTIIIUH, TTPUHITH-
IIBI TEOPHIA, CBSI3aH-
HBIX C IIPUKJIATHON
MaTeMaTHUKOM U UH-
(dhopMaTHKOM

4. Dkcrpemym ¢yHkiuu. Heobxomumoe yc-
JIOBHUE IKCTpEeMyMa (KPUTHICCKHE TOUKHU TIep-
BOT'O POJIA).

5. JocratodHoe ycnoBue 3KCTpeMyMa.

6. BeIITyKI10CTh ¥ BOTHYTOCTh (DYHKITUH, T€O-
METPUYECKUI CMBICH, CBSI3b C KACATEIbHOM.

7. VYcnoBus BBUIYKIOCTM W BOTHYTOCTH
byHKIHN.

8. Touku neperuba rpaduka GyHKIHH. Y-
JIOBHE TOYKH Tieperuoa.

9. Ilnomaas KPUBOIMHEWHON TPATICIIUH.

3. NuTerpanbHoe

K-2

CnocoOHOCTh  TOHH-
MaTh, COBEPILEHCT-
BOBaTh U IMPHUMEHSITH
COBpPEMEHHBIM MaTe-
MaTUYECKUN arnmapaT

WCYHCIICHHE
(GYHKIIUU OTHON
HIepeMEHHON

1. OrpanuuenHsle 1 HeorpaHudeHHele nociue- | 1. Beenenue B Ma-

JIOBaTEIbHOCTH. TeMaTH4eCKui

2. Ilpenen mocnenoBaTenbHOCTH (pa3IHyYHbIe | aHAIM3

CIIyJamn).

3. MOHOTOHHEIE ITOCIEIOBATEILHOCTH. Teo-
pemMa o Tmpenerne MOHOTOHHOW ITOCIIEeIOBa-
TCIBHOCTH.

4. JlemMa 0 BIIOKEHHBIX OTpe3Kax.

5. IloamocnenmoBatenbHOCTH. YacTUYHBIN

npeacii NoCjaeaoBaTCIbHOCTH.

6. [Ipenen ¢pyHKIMK (pa3IMUHBIC CIyYaHn).

7. CBoiicTBa npenena QyHKIHH.

8. [lepBrIii 3aMedaTeIbHBIN TPECT.

9. Bropoii 3amedaTenbHbIA Tpezes.

10. BeckoHeuHO MaJible U OECKOHEYHO OO0JIb-
mue QyHKIMH, UX CBOMCTBA.

11. CpaBHeHHe OECKOHEYHO MaNbIX U OECKO-
HEYHO OOJIBIINX (DYHKIIHIA.

12. DKBHUBaJIEHTHOCTh OECKOHEYHO MAJIBIX
¢ynkuui. Tabnuia SKBHBaJCHTHBIX OECKO-
HEYHO MaJIbIX (DYHKIIHH.

13. I'maBHas 4yacTh OeCKOHEYHO Manoi (Oec-
KOHEUHO OOJIBIION (YHKIIUH).

14. Touxu pa3pbiBa QyHKIIHH.

15. IlepBas u BTOpas Teopembl boibliaHo-
Kormm.

16. Teopema o HempepbIBHOCTH OOpaTHOM
GyHKIINH.

17. IlepBas u BTOpas TeopeMsl Beliepirpac-
ca.

18. IIpaBuia BEIYUCICHUS IPOU3BOIHOM.

19. OnHOCTOpOHHME TIPOU3BOIHEIE.

20. beckoHeYHBIE POU3BOTHBIE.

21. Oubdepennman (yHKINH, TeOMETpHYE-
CKHUH CMBICII.

22. MpousBoanbie u auddepeHnnans crap-
IIUX TTOPSAKOB.

23. ®opmymna Teitnopa.

24. Teopema depma.

25. Teopema Poms.

26. Teopema Jlarpamxa.

27. @opmMynia KOHEYHBIX MPUPALICHUH.

28. Teopema Kormm.

2. Iuddepennm-
aJIbHOE MCUHCIIe-
Hue QYHKINU Of1-
HOH NepeMEHHOI
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29. CpoiicTBa HeOIpeeIeHHOr0 HHTEerpaa.

30. Meton UHTErpupOBAHUS IO YaCTAM B He-
ONpeIeIeHHOM HHTErpae.

31. UuterpupoBanue npocTeimmx paimo-
HaJbHBIX JpOOeH.

32. NaTerpupoBanue paioHaIbHON JpoOH
IyTEeM pa3JIoKeH!s Ha IPOCTeHINe JpOOH.

33. HTerpupoBaHue TPUTOHOMETPHUIECKUX
BBIPKCHUM.

34. YHuBepcaigbHas TPUTOHOMETpUIecKas
MOCTAHOBKA.

35. uTterpupoBanue UppalioOHAIBHBIX BBI-
paKeHM, MPUMEPHI MOACTAHOBOK.

36. CBoiicTBa orpe/eieHHoro nuTerpana (oT-
PE30K HHTETPUPOBAHUS, OIICHKA MHTErpaa).

37. CBolicTBa ONPEIEICHHOT0 HHTErpaja
(TeopeMa o cpefiHEM 3HAUCHHU, HHTETPa C
TIepEeMEHHBIM IPEEIIOM).

38. ®dopmyna Herotona-JleiioHuma. 3ameHa
MIEPEMEHHOM B ONPEACICHHOM HHTErpase.

3. NuTerpanbHoe
WCUHNCIIeHHEe QyHK-
LIMM OTHOM mepe-
MEHHOU

No Kommerenumu 3K3AMEHALIMOHHBIE BOIMPOCHI Ne n
HaUMeHOBaHUe
n/n K 2 cemecTtp
on Onpenesienune pasneia
1 2 3 4 5
1.HucnoBele psAIbI, CXOMUMOCTD psifa, cymma | 4. Psibr
pana.
2. JleficTBUS HAl PSIIAMH.
3.IlousTrie QyHKIMH HECKONBKUX MepeMeH- | 5. @yHkuuu He-
HBIX. CKOJIBKHX TIepe-
4 Ilpenen M HeNpPepbIBHOCT (YHKIUH He- | MEHHBIX
CriocoBrocts K ca- | CKOIBKHX IEPEMEHHBIX.
1. OK-7 | Moopranmsammu u | 5-HactHbIe IPOU3BOAHBIC.
caM000pa30BaHHMIO. 6.0mpenenenre OBOMHOrO HMHTErpana, reo- | 6. Kpatasie u kpu-
METPUYCCKUM M (PU3HUSCKHIA CMBIC]I. BOJIMHEWHBIE UHTE-
7.0mpenenenue TPOMHOrO HMHTErpajga, reo- | Tpajbl
METPHYECKUHA U (PU3NUECKHIA CMBICIT.
8.OmpeneneHne KPUBOIMHEHHOI'0 WHTErpalia
MIEPBOT0 poja.
9.0mpenenenrue KpUBOJIMHEHHOrO HWHTETpaia
BTOPOTO poOJa.
1.ITnomane mIockoi GUTYpHI. 3. NurerpanbHoe
CnocobHOCTB HC- | 2.06beM Tena BpalLeHHs. ucHHCIeHue byHK-
MOJIb30BaTh 0a30BbIE 3. Jlmna yri KpuBoi LM OZTHOM Tiepe-
3HaHUsT  €CTECTBEH- | — ) MEHHOU
HBIX Hayk, Martema- | 4.QPH3MYECKHE IPUIOKEHHS ONPEICICHHOrO
OIIK.- | THKH H uHpopMaTH- | HHTErpaja.
2. 1 KH, OCHOBHBIE (aKThl, | 5 PasmoxeHne 3JIeMEHTapHBIX QYHKIMH B psia | 4. Psasl

KOHIICIIIINH, TTPHUHITH-
Bl TEOPH, CBSI3aH-
HBIX C MPUKIATHON
MaTeMaTUKOM W HH-
(dhopMaTHKOM

MakmnopeHa.

6.Psn @ypbe m1st Tpou3BOIBHON (QYHKIIHU.

7.CxomumocTh U cymma psina Oypre.

8.Psn dypbe a5 4eTHON U HEYSTHOM (PyHK-
1007048
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9.YpaBHeHUE KacaTeIbHOU IIIOCKOCTH.

10.I'pagrieHT CKaISApHOrO MO, CMBICH Tpa-
JYCHTA.

11.IIponzBomHas GyHKIMK T10 HAIPABICHUIO
BEKTODpA.

5. ®ynkuuu He-
CKOJIBKHX TIepe-
MEHHBIX

12.Beluncienye Mmiomaan MiIOCKoH (QUTYpHI
C IOMOIIBIO JBOMHOI0 MHTErpaJIa.

13.Beruyuciene Macchl INTIOCKON IUIACTHHKHA
C TICPEMEHHO TUIOTHOCTHIO C TIOMOIIIBIO
JIBOMHOI'0 MHTErpa’a.

14.Bbiuncienue  o0beMa  BEPTHUKAJIBHOTO
KPUBOJIIMHEHHOI0 IWIMHIPA C IOMOIIBIO
JIBOMHOI'0 MHTErpala.

15.Bbruncienue o0bemMa Ipor3BOJILHOIO
TPEXMEPHOTO TeNa C MOMOIIbIO TPOMHOT O NH-
Terpaja.

16.Berancienre Maccel TPEXMEPHOTO Tela ¢
[IEPEMEHHON IIJIOTHOCTBIO € ITIOMOILIBIO TPOK-
HOT'O UHTETpaa.

17.'eomeTpuyeckue v pU3NIECCKUE MPUIIO-
JKEHHSI KPUBOJIMHEHHBIX HHTETPAJIOB.

6. Kpatueie u
KpUBOJIMHEIHBIE
HHTErpaJIbl

K-2

CnocoOHOCTh  TOHH-
MaTh, COBEPILEHCT-
BOBaTh U INPUMEHSITH
COBpPEMEHHBIM MaTe-
MaTUYECKUN arnmnapaT

1.HecobOcTBeHHBIE MHTErpalbl IEPBOTO POJIA.

2.HecobOcTBeHHBIE MHTETPaIbI BTOPOTO POJIa.

3. NuTerpanbHoe
WCUHNCIIeHHEe QyHK-
MM OJTHOM Tepe-
MEHHOM

3.HeobxoaumMoe ycioBue CXOAUMOCTH psifa.

4.CXoauMOCTh apu(pMETHIECKOTO U TEOMET-
PUYECKOro psfa.

5.AnTerpanbHbli npu3sHak MakiiopeHa-
Komm.

6.CX0aIuMOCTbh TAPMOHHYECKOTO Psijia.

7.11Ipru3Haku CpaBHEHMUS.

8.Ilpusnak Jlanambepa.

9.Kopuesoii npuznak Kormu.

10.3nakonepemMeHHbIe psiabl. Teopema 00 ad-
COJIFOTHOM CXOJIMMOCTH.

11.3nakouepenyromuecs paasl. [IpusHak
JleiiOnuna.

12.®yHKIIMOHATIBHBIC PSJIBI, 00JIACTh CXOIHU-
MOCTH.

13.Crenennbie psaasl. CBOMCTBA CTEIICHHBIX
PAIOB.

14.Psanst Teitnopa u Makinopena.

4. Pagpr

15.YacTHBlE TPOU3BOIHBIE CTAPIIUX MOPSA-
KOB. TeopeMa 0 CMEIIaHHbIX TPOU3BOIHBIX.

16.Juddepentmansl  GpyHKIMKM HECKOIBKHX
MepEMEHHBIX.

17.9xcTpemyM (HYHKIIMH HECKOIBKUX Tepe-
MEHHBIX, HEOOXOIUMOE YCIOBHE IKCTPEMYMA.

18.JlocTatouHoe ycioBue dKcTpemMyma QyHK-
MU IBYX IMEPEMECHHBIX.

19.JlocTatouHoe ycioBue dKcTpeMyma QyHK-
MU HCCKOJIBKHNX TICPCMCHHBIX.

5. ®ynkuuu He-
CKOJIBKHX TIepe-
MEHHBIX.
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20.CBoiicTBa THHEHHOCTH W aJJIUTUBHOCTH
KpPaTHBIX HHTETPAJIOB.

21.Teopema 00 OIleHKE KpaTHBIX MHTEIPajOB
W TeopeMa O CpegHeM 3HauYeHHH (QYHKIUH
JIBYX U TPEX TMEePEeMEHHBIX B 00JIACTH.

22.BeruncieHne JBOMHOT0 HHTETpalia MyTeM
CBEJICHUS €ro K MTOBTOPHOMY.

23.Beruncienne TPOHHOTO HHTErpaja myTeM
CBEJICHUS €ro K MTOBTOPHOMY.

6. KpaTnsle u kpu-
BOJIMHEWHEIE NHTE-
rpabl

24.3ameHa epeMEeHHbIX B TBOWHOM MHTErpa-

JIe.

25.3ameHa IepeMEeHHBIX B TPOHHOM MHTErpa-

JIe.

26.Bprarcienre KpUBOIMHEHHOTO HHTErpaia
MIEPBOr0 pO/a IMMyTeM CBEIEHHS ero K ompe-
JefieHHOMY MHTerpaity Pumana.

27.Bpraucienre KpUBOIMHEHHOTO HHTErpaa
BTOPOT'0 poJia IIyTEM CBEIECHHS €ro K OIpese-
JICHHOMY uHTerpainy Pumana.

28.Bprancienre KpUBOIMHEHHOTO HHTETpaia
BTOPOTO PoJia MyTeM CBEAEHUS €ro K ABOM-
HOMY HHTETpaity.

3. Onucanue nokasarejeil M KpUTepueB OLleHUBAHUS KOMIIEeTEHIIUMH

IToka3aTenu

Onenka

Kpurepuu

3HaTtb

OK-7
- BHJIBI ¥ CHIEU(UKY UCTOYHU-
KOB JIOCTOBEpHOM MaTeMaThye-
ckoii uHpopManmu (yaeOHUKH,
y4eOHbIC TT0COOMS, KOHCIICKTHI
JIEKLUH, NHTEPHET, HAy4YHbIE
CTaTbH);

OIIK-1
- OCHOBBHI MAaTEMaTHKH, €CTECT-
BEHHBIX HAYK, HHPOPMATHKH JUTS
MOCTPOCHUSI METOJIOB PEIICHHS
pa3IMYHBIX MaTEeMaTHYECKHX 3a-
nad;

[K-2
- TIOHATHS M 0a30BBIC OIpEEIIe-
HUS, TPOOIEMBl MaTEMaTHIECKO-
ro aHaJIn3a.

Ymerb

OK-7

- WCIONB30BaTh Pa3iUYHbIC HC-
TOYHHKH HMH(OpMaIMu B CBOCH
pabore;

OIIK-1

- BEIOUPATH CIIOCOOBI peIICHHS
3a71a4 OPUKIaJHON MaTEMATHUKU;

OT1aIn4yHO

OOyuaromuiics JeMOHCTPUPYET IIOJHOE WU
C HEKOTOPBIMHU JIOITYCTUMBIMH HETOYHOCTSIMHU
3HaHWE OCHOBHOTO  y4eOHO-IIPOrpaMMHOrO
MaTtepuaia. 3HaeT pa3iudHble HCTOUHUKHU T10-
JMy4eHus UHPOPMAIMK U YMEET TPaMOTHO HX
UCTI0b30BaTh. CBOOOJHO U YBEPEHHO ONEpH-
pPyeT OCHOBHBIMH MaTE€MAaTHYECKHUMH TIOHS-
THUSMH U 0a30BBIMA MaTEMaTHYeCKOTO aHaJIU-
3a. 3HaeT BCE OCHOBHbBIE METOMBI pELIeHHUA,
MPEAYCMOTPEHHbIE  Y4eOHOW IMPOrpamMMoi,
3HAaeT TUNHYHBIC OIMMOKH W BO3MOXKHBIC
CIIOKHOCTH IIPY PELIEHUH TOW WJIM MHOU IIpo-
OnmeMbl U criocoOeH BbIOpaTh M 3(PPEKTUBHO
MIPUMEHUTH aJIeKBaTHBIN METOJ] pEeLIeHHUs KOH-
KpeTHOW TpoOieMbl WM y4deOHOH 3aaadm.
JleMOHCTpUpYeT Ha BBICOKOM YPOBHE HABBIKH
BBITIOJTHEHUS PACYETOB M BBIYMCICHHH.

Xopouo

OOyuJaronuiicss AeMOHCTPUPYET JOCTATOYHO
MOJIHOC  3HAaHHUE OCHOBHOT'O y4eOHO-
MPOrpaMMHOr0 MaTepuayia. 3HaeT pa3iuuHbIC
WCTOYHUKH TONyYeHUs] MHPOPMAIMH U YMEET
IrpaMOTHO HMX HCII0JIb30BaTh. B 60J'H)H_[I/IHCTBG
ClIydaeB CBOOOJHO M YBEPEHHO OIEPUPYET
OCHOBHBIMU MATEMATUYCCKUMU ITOHATHUIAMU U
6330BBIMI/I ONpEACIICHUAMU MAaTCMAaTUYCCKOI'O
aHanuza. JlomyckaeT €IUHUYHBIC OIIMOKH,
HCTBITHIBAET 3aTPYAHEHHS B PEAKO BCTpE-
YaOUIAXCS WIN CIHOXHBIX CIydasx perie-
HUA yueOHOU 3amauu. JleMOHCTpHpyeT Ha
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[K-2 JIOCTaTOYHOM YpPOBHE HAaBBIKM BBIITOJIHEHUS

- IPUMCHATH allrapar MmaTeMa- pacucToB U BBIUMCIIEHHUH.
THYECKOro aHanu3a s opma- JIeMOHCTpUpPYeT Ha HU3KOM YPOBHE CIIOCOO-
JIM3allui U pCIICHHUA 3aJa4. HOCTb HNPUMECHATH TCOPETHYCCKHUE 3HAHUA K

KOHKPETHOMY  (DaKTHUYECKOMY  MaTepHaly.
Yacro 3arpyaHsieTcd B TMOUCKE HYXHOM HMH-

Ynosierso- ¢dopmanmu. B oTmenbHBIX ciydasx criocoOeH
Baanern PUTEJIBHO NPaBUJIBHO pEIIaTh TOJBKO THUITUYHBIC, HaU-
OK-7 0oJsiee 4acTO BCTpeUarolrecs MpPoOJieMbl, 3a-
- HaBBIKaMHU 00pa0OTKH UH(pOpMa- Ja4y B KOHKpETHOU obOsacTu. JleMoHCTpHpyeT
UM C [EJTI0 OMTYYCHUS] HOBBIX HAa HU3KOM YPOBHE HABBIKU BBITIOJHEHHS pac-
3HAHH; YETOB M BBIYUCIICHUIA.
OIK-1 He criocoOeH OCyIecTBIsATh MOUCK HEO00XO-
- HaBbIKAMH PCIICHHA 3al1ad € HC- IMMON uH(popManuy, o0pabaThiBaTh HH(OP-
TIOIb30BAHMCM ITOHATHH MaTCMa- Heynos.ierso- MAIHIO, HE 3HACT METO/0B PELICHHS IPOoOIIeM,
Tg;&izlcoro anajnsa, PHTEIBHO 3aa4, He MOXKET PelIaTh HPOOJIEMb, 3a1adHy.

He Bnangeer TEXHUKON BLIYUCICHUI.
- HaBbIKaMU U epeHITUPOBAHNUS

W MHTErPUPOBaHUS (PYHKIHH.

4. MeToanueckue MaTepuaJibl, ONpEeaACIAIOIIME MMPpoUCAYPbl OCHUBAHUA 3Hal—lﬂﬁ,
yMeHHﬁ, HABBbIKOB H ONIBITA J1€ATC/IBHOCTH

JucuunnmHa MaremaTUdecKuil aHaJI3 HaIlpaBJICHA Ha O3HAKOMJIEHUE C 3a/ladaMH U Ipo-
onemamu AU QepeHnanbHOro U UHTErpalbHOr0 MCYUCIECHUN (YHKIMM; HA MOJIYyYeHHE TEOPETU-
YeCKUX 3HAHMM U MPAKTUUYECKUX HABBIKOB MPUMEHEHUS METOJIOB PELIEHUS pa3IMYHbIX MaTeMaTH-
YeCKHUX 3a/1a4 JUIsl UX JAajJbHEHIIEero UCIoIb30BaHMsl B IPAKTUYECKOM e TEIbHOCTH.

N3ydyenne qucuuimHbl MareMaTH4ecKuil aHaiau3 IpeayCMaTpUBaAET:

— JIeKUUU;

— MpPaKTUYECKHUE 3aHATHS;

— KOHTPOJBHYIO PaboTYy;

— CaMOCTOATEIbHYIO paboTy CTyAE€HTa B 00bEMax 4YacoB, COOTBETCTBYIOIIMX Yy4eOHOMY
IUIaHY HampaBiIeHUs.

Jiia pukcupoBaHUs YCHEIIHOCTH 00y4YeHHsI peAyCMaTpUBAeTCs SK3aMEH.

B xoxe ocBoeHus pasznena 1 «BBeneHne B MaTeMaTUYECKUW aHAIW3)» CTYIEHTHI JIOJKHBI
YSCHUTh Takue (pyHIaMEeHTaJIbHbIE MOHATHS, KaK MpPeesl YUCIOBOM MOCIEI0BATENIbHOCTH U (DYHK-
LM U HETPEPHIBHOCTh (DYHKIMH, OCBOUTH CIIOCOOBI BBIUMCICHUS IPEJEIOB M UCCIECIOBAaHUS He-
MPEPHIBHOCTU (DYHKIUH.

B xone ocBoenus paznena 2 «duddepenunanbHoe ucuucienne GyHKIMN OTHON TIEpeMeH-
HOI» CTYJIEHThl OCBAUBAIOT MIOHATHE NMPOU3BOIHON (PYHKIIMU OJHOM MEpEeMEHHOM, paBuiIa BbIYUC-
JICHUS IPOU3BOAHBIX U UG (EePEeHIINATIOB U MIPUIIOKEHUS IPOU3BOIHBIX K PELICHUIO 3a/1au.

B xonme ocBoenust pazaena 3 «MHTerpanpHOoe McUncIeHUE QYHKIIUUA OJHOW TEPEMEHHOI
CTYJCHTBI OCBAaWBaIOT MMOHSATUE HEOIPENIETICHHOTO U ONPEEIIEHHOT0 MHTErpalla, pa3jIuuHble CIIOCO-
Obl BBIYMCIICHUS MHTETPAJIOB, MPHJIOKEHUS MHTETPAJIOB K PEIICHUI0 T€OMETPUYECKUX U (pusnue-
CKHUX 3a/1a4.

B xone ocBoenus paznena 4 «Psaabpl» CTyIEHThl OCBAaUBAIOT MOHSATHE YUCIOBOTO U (yHK-
LIMOHAJILHOTO PSII0B, CIIOCOOBI UCCIIEAOBAHUS CXOAUMOCTHU PAIOB, MPUIOKEHUS PSII0B K PEILICHUIO
MaTeMaTHYECKUX 3ajay.

B xone ocBoenus paznena 5 «OyHKIMM HECKOJBKUX NMEPEMEHHBIX» CTYJIEHTHI OCBaUBAIOT
MoHATHE (PYHKIMU ABYX M 00Jiee NEPEMEHHBIX, BBIUUCICHHE YACTHBIX MMPOU3BOJHBIX U UX IPUJIIO-
KEHUS K PELICHUIO 3aa4.

B xozne ocBoenus pasaena 6 «KpaTtHble U KpUBOJIMHEMHbBIE HHTETPAJIbD CTYACHTHI OCBanBa-
10T MOHATHUS IBOMHBIX U TPOWHBIX UHTErPAJIOB, MPaBUiIa BHIYMCICHUS U NMPHIOKEHHS KPaTHBIX MH-
TErpajoB K PEHICHUIO T€OMETPUUYECKUX U (PU3UUYECKUX 3a/1ay.

CryneHtaM HEOOXOJMMO OBJIAJIETh HAaBBIKAMM W YMEHUSMU HIPUMEHEHUS H3YYEHHBIX
METO/I0B JUIsl pa3pabOTKU U peanu3aluu Mpo(eccnoHalbHO OPUEHTUPOBAHHBIX IPOEKTOB B MOCIIE-
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yIOIIeH y4eOHOU NeITeTbHOCTH.

B nporuecce n3ydyeHust JUCHMILIMHBL PEKOMEHIyeTCs Ha MEPBOM AdTare oOpaTUuTh BHUMaHUE
Ha CHEeNU(pUKY MAaTEMaTHYECKIX TEKCTOB U YMEHHE BbIOUPATh METO bl PEIICHUS Pa3IMUHbIX 3a/1au.

OBnazneHue KIIOUYEBbIMU MOHITUSAMHU SIBJISIETCS OCHOBOM YCBOEHUSI yueOHOTO MaTepuana Io
JTUCLUILINHE.

[Ipu moaroroBke K 3K3aMeHy 0co00€ BHHUMaHHME HEOOXOAMMO YAEIUTh PEKOMEHAALUsIM U
3aMeuyaHusIM IpernoaaBareseil, BeIyluX ayAUTOPHbIE 3aHATUS [0 TUCIUIUINHE.

B nponecce npoBeneHus MpakTUUECKUX 3aHATUNA MPOUCXOAMUT 3aKperuieHue 3HaHWM, Qop-
MHUPOBaHHE YMEHHUI U HaBBIKOB IIPUMEHEHUS Pa3IMYHbIX METOJIOB PEIIEHUsI CTaHAAPTHBIX MaTeMa-
THUYECKUX CUTYaLH.

CamocrosaTenbHy0 pab0oTy HEOOX0IMMO HAYMHATh C YTCHHS JICKITUH 1 YICOHUKOB.

B nporecce koHCynpTanuu ¢ npenojaBaresnieM oOy4yarouIuiics BbISICHSIET HaJln4Ke Mpo0esoB
B 3HaHMSIX U crioco0ax pelieHus pa3HbIX CUTYaIil.

Pabora ¢ nuteparypoil sSBisSeTCS BaXKHEUIITUM 3JIEMEHTOM B NOJYYEHUH 3HAHUH O AUCLUI-
muHe. [Ipexne Bcero, HE0OX0IMMO BOCHOJIb30BaTHCS CIIMCKOM PEKOMEHAYEMOMW MO JTaHHOM JAMCLH-
IJIMHE JTUTepaTypoid. JIONOJIHUTENbHBIE CBEICHNS 110 U3y4aeMbIM TEMaM MO>KHO HalTH B VIHTepHe-
T€.

[IpenycMoTpeHO MpoBeieHNE ayIUTOPHBIX 3aHATUN B BUJAE TPEHUHIOB U CUTYyalluil oOrie-
HUS B COUYETAHUU C BHEAYAUTOPHOH pabOTOM.
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Ipuioxenune 2

AHHOTALIMSA

paﬁoqeﬁ NporpaMMbl JUCHHUILJIMHbBI
MaTtemMaTnyecKu aHaAJIN3

1. Ilean u 3agaum AMCHUIIIMHBI
[enpro M3ydeHUs: TUCHUIUIMHBI SBIISECTCA: 3HAKOMCTBO OOYYAIOUIUXCS C MECTOM M POJIBIO
MaTeMaTHKA B COBPEMEHHOM MHPE, MUPOBOH KyJIbType U HCTOpUH;, (GOPMHUPOBAHHE JIMIHOCTHU
00yJaronMxcsi, pa3BUTHE WX MHTEIUIEKTa U CHOCOOHOCTEH K JIOTHYECKOMY U aJITOPUTMUYECKOMY
MBIIILJICHHIO.

3anadeil u3y4eHus JUCLUIUIMHBI SBJISETCS: Ha IpUMepax MaTeMaTUYeCKUX IOHATUN U Me-
TOJOB IPOJAEMOHCTPUPOBATh 00ydYarOIIUMCs ACWCTBUE 3aKOHOB MaTEpUAIbHOIO MHpPA, CYLIHOCTh
Hay4yHOTO IMOJAX0J1a, crieln(rUKy MaTeMaTUKU U €€ poJib B HAyYHO-TEXHMUYECKOM IIpOrpecce; Co3-
nath (yHIaMEHT MaTeMaTU4eckoro oOpa3zoBaHus, HEOOXOUMBIN JIs1 pa3BUTHS OOILEKYIbTYPHBIX,
oOuienpoeccuoHaIbHbBIX U NMPOPECCUOHANBHBIX KOMIIETEHIIMN U Ul U3YYEeHHUs IOCIEIYIOINUX
JTUCLUIUINH.

2. CTpyKTypa IMCUMILTHHBI

2.1 Pacrnpenenenue TpyJI0€MKOCTH MO OT/AEIbHBIM BHUJAM y4eOHBIX 3aHSITHM, BKIHOYAs CaMOCTOS-
TenbHyto padoty: JIk.-70 vac., [13-87 vac., CP-86 uac.

OO6mast TpyA0€MKOCTh AUCIUIUIMHBI cOoCcTaBisieT 324 yaca, 9 3a4eTHBIX €IMHUIIL

2.2 OCHOBHBIC pa3/Ieibl TUCIUTIITUHBI:

1. BBeneHne B MaTeMaTHYECKUI aHAIM3.

2. IuddepenunanpHoe ncurcieHue GyHKIUUA OJHON EPEMEHHOM.
3. UnTerpanbHoe ucuuciaeHue GyHKIUU OTHOM epeMeHHOM.

4. Psinpl.

5. OyHKIUHM HECKOJIBKUX IEPEMEHHBIX.

6. KpaTHble U KpUBOJMHEHHBIE UHTETPAJIBI.

3. [lnanupyemble pe3yabTaThl 00y4eHUs (MepevyeHb KOMIeTeHIMii)
[Tpornecc u3ydeHusi AMCUMILUIMHBI HAIMIPaBjieH HAa (OPMHUPOBAHKE CIACAYIOMNX KOMITCTCHITHI:

OK-7 — CrocoGHOCTb K caMOOpraHM3aliy ¥ CaMoOOpa30BaHHMIO.

OIIK-1 — CrocoGHOCTh HCTIOTB30BaTh 0a30BbIe 3HAHKS CCTECTBEHHBIX HAYK, MATEMATHKH U MH(POPMATHKH,
OCHOBHBIC (DAKThI, KOHIICIIIIUH, TPUHIIAITBI TCOPHH, CBA3AHHBIX C MPHKIAJHON MATEMATHKOM U HH(OPMATH-
KOH.

[TIK-2 — CriocoGHOCTh MOHUMATh, COBEPILICHCTBOBATh M MPUMEHSTh COBPEMEHHBIM MaTeMaTHYCCKHUil arma-
par.

4. Bua npoMesKyTOYHOM aTTeCTAlMM: YK3aMEH.
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Ipuiaoxenne 3

Ilpomokon 0 0onoanenusax u u3MeHeHUAX 6 padoueii npozpamme
nHa 20 __ -20 yueonwlil 200

1. B paGouyto mporpaMMy Mo IUCHUIUIAHE BHOCATCS CISAYIOIINE TOMOTHEHHUS:

2. B pabouyro nmporpamMmy Mo AUCITUTUTHHE BHOCSTCS CJIEIYIONINE U3MEHEHUS:

[Iporokon 3acemanust kagenpnl Ne OT« __ » 20 r.,

(paspabomuux)

3aBeqyronuii kadenpoit

(noonucs) (®.1.0.)
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I[Ipunoxenune 4

®OHJA OHEHOYHBIX CPEACTB AJA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTH 11O AUCHUITIJIMHE

1. Onucanue poHIa OLEHOYHBIX CPEACTB (MACIOPT)

Ne
JJjleMeHT ®OC
KOMIIe- Paszpnen Tema
KOMIIETeHIIHH
TEHIHH
2 1.1. Yucnossle mocnenoBarenb- | MHIUBHAyanbHOE 3a-
1
g = HOCTH. HAaHue
= CobecenioBanue
0]
E % 2 1.2. ®yHKIMS, OCHOBHBIC TTOHSA- | MHIUBHIyaIbHOE 3a-
855 | s NaHue
o =
£ = 1.4. HeripepeiBHOCTD pyHKIMH. | MHAWBUAYanbHOE 3a-
=3 naHue
= KonTtponsHas pab6ora
0 2.1. [IpousBoaHas GyHKINU. Kontponbshas pabora
S
=S E8 CobecenoBanmue
=8 E3
v S Xz
Q5 O F
o T
&2 £ 3
= = 5 g | 2.2. JubdepenupyemMocTh CobecenoBaHue
= O X 9y
S E 9 KIIHH.
X € £ 2| dyma
~ é =)
TR 3.1. Heonpenenennsiit wunre- | CobecenoBanue
£ o 2| rpan
2 = E°C
CnocobHOCTB K| 35 oE
OK.7 | CaMOOpranmsanuu gé g g
¥ camoo0pasosa- | & Z E % 3.6. Ompenenennsiii uHTerpan | KonrponbHas pabota
HHIO. N = 3 E | PuMana.
o =
- 4.1. Yucnossie psabl. Cxomu- | KonTponbHas pabora
[al
= MOCTH YHCIIOBOTO PsIJIA.
Ay
-
e 5.1. Tonstue pynkiuu n nepe- | CodecenoBanue
= 5 E MeHHbIX. IIpenen u Henpepsis- | MHaAuBUAYanbHOE 3a-
g
= £ T | HOCTb (DyHKIMH N IEPEMEHHBIX. | JaHHUE
gEs
Q
v 2 § 5.2. YacTHbI€ IPOU3BOIHEIE. CobGecenoBanue
N 6.1. JIBoitHoli u TpoiiHoi mHTe- | CobecenoBaHue
3
E Ez rpaisl.
E 2 3 | 6.3. Kpusonuneiinsie unterpa- | Cobecenobanue
a,
S E 5 |/JIBlIEPBOIO posa.
& € £ | 6.4, Kpusonuneiinsie nnurerpa- | CobecenoBanue
SIS
© = JIbI BTOPOTO POJIa.
<
CrocoOHOCTh  HC- 2.1.I1pou3sBonHas GyHKIIHH. NunuBuayanpHOE 3a-
1 1
OIK-1 | Mo’b30BaTh 0aso- % o 2 JaHue
BBIC 3HAHMA ecTe- | = %% = KonTtponbshas pabora
CTBCHHBIX ~ HayK, | & 5 & & CobecenioBanme
MaTeMaTHKH M HH- | £ 5 g 5 | 2.5. punoxenue nudpepen- WHnuBuyanpHOE 3a-
o
dbopmatuku,  oc- g = i UAILHOTO HCYUCIICHUS K HC- JaHHe
HOBHEBIE (haKThI, g( é = CJICZIOBAHUIO (DYHKIIUM U T10- KonTponbsHas pabora
KOHLEINUMH, MNPHH- | o & CTpOEHHIO Ipaduka.
LUIBI TEOPHM, CBS-
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3.6. OmnpeneneHHbIl HHTETpa

WNHnuBunyansHOE 3a-

g 5
o g S Pumana. JIaHUe
SE o = KonTposbHas pabora
o,
5 § g & 3.7. I'eomerpudeckue u (usu- | HauBuayanbsHOE 3a-
(]
T2 E .| YCCKHE MPHIOKCHUS ONpee- | AaHHe
; = 2 E | JICHHOTO MHTErpaJa. KonTponbsHas pabora
e
4.5. Paner Teitmopa n Maxnope- | UHnuBuayanpHOE 3a-
. Ha. JaHue
[al
= Kontponbhas pabora
Sr-: 4.6. Psg ®dypoe. WuauBuayaibHoe 3a-
JaHue
CobecenoBanue
o 5.2. YacTHBIEC TPOU3BOIHEIE. NuauBunyanbHOE 3a-
> =
S5 3 JaHue
= X% I
% 2 =
£z C
g 2 3 | 5.4. DneMenTHl Teopuu ckansp- | MHIMBHIyaIbHOE 3a-
o,
- O
w, $ 2 | HOro mojis. JaHue
0 6.1. [IBoitHol u TpoitHOM mHTe- | UHIMBHAyaIbHOE 3a-
5 % rpajbl. JaHue
=)
=&
(= 6.3. Kpuponuneitnsie unTerpa- | MHIuBuayanpHOE 3a-
=z
o = JIBI TIEPBOT'O POJIA. JaHue
2 9
E 8
s ,% 6.4. KpuBonuneiineie mHTerpa- | MHanBuIyansHoE 3a-
X T JIBI BTOPOI'O poja. JlaHue
=
CnocoOHOCTh  110- 5 1.1. Yucnossle mocnenoBarensb- | MHIUBHIyanbHOE 3a-
IK-2 | Humarts, coBep- 2 HOCTH. JaHue
ILIEHCTBOBATh u =
MPUMEHSTh COBpe- § 2 1.3. Ipenen ¢pyHKINU. Kontponbhas pabora
MEHHBIM  MaTema- g 5 NuauBunyanbHOE 3a-
THYECKUH armapar m JlaHue
0 E
¥
§ 3 1.4.HenpepwiBHOCTh QyHKIMK. | KoHTponbHas pabora
Q NuauBunyanbHOE 3a-
as] JlaHue
e
2.1. [IpousBoaHas GyHKINU. KonTtponbshas pabora
é’ ’§ WHuBYyanbHOE 3a-
g = JaHue
f:%
§ g3 E 2.2. InddepeHupyeMocThb CobecenoBaHue
g E o KIIHH.
= £ 2 | dyuxn
252
g § 2.3. Iuddpepennmansl Gynkiuu. | UnauBuayanbHoe 3a-
= ®opmyna Telnopa. JlaHue
=
g
a5 2.4. OcHoBHbIe Teopembl nud- | CobecenoBanue
(dhepeHIaIbHOr0 HCYMCICHUS.
0 e 3.1. Heonpenenennsiii wuHTe- | UHIUBHAYyaIBHOE 32-
o)
£ o 2| rpan naHue
2 = E°C
38509 E
gé § % 3.2. HurerpupoBanue 1o uac- | UHIuBHIyanpbHOE 3a-
2 E % TAM B HEONPEACICHHOM HHTE- | JaHUC
SRS E rpasne.
- =
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3.3. HuterpupoBaHHe parmo-
HaJIbHBIX Jpo0eii.

WNHnuBunyansHOE 3a-
JlaHue

3.4. NnTerpupoBaHue TPUTOHO-
METPUYECKUX BBIPAXKEHUI.

WNHnuBunyansHOE 3a-
JlaHue

3.5. MHaTterpupoBanne Uppammo-
HaJIBHBIX BBIPAKEHUH.

WNHnuBunyansHOE 3a-
JlaHue

3.6. OmpeneneHHBIA HHTETpa
Pumana.

WNHnuBunyansHOE 3a-
JlaHue
KonTtponbeHas pabora

3.8. HecoOcTBeHHBIC MHTETPAITBI
HIEpPBOI'0 M BTOPOT'O POAa.

WNHnuBunyansHOE 3a-
JlaHue

4.1. Yucnoseie psnmbl. Cxomu-
MOCTH YHCIIOBOTO PSJIa.

WNHnuBunyansHOE 3a-
JlaHue
KonTtponbphas pabora

4.2. Panel ¢ HOIOKUTEIbHBIMUA
YJICHAMHU.

WNHnuBunyansHOE 3a-
JlaHue
KonTtponbhas pabora

a 4.3. 3HaKomnepeMeHHBIC PAIBI. NuauBunyanbHOE 3a-
gj JaHue
- KonTponbsHas pabora
4.4, OYHKITMOHAIBHBIC PAIBI. NuauBunyanbHOE 3a-
JlaHue
KonTtponbeHas pabora
4.5. Paner Teitmopa n Maxiope- | UanuBuayanpHOE 3a-
Ha. JlaHue
Kontponbsnas pabora
o o 5.2. YacTHBIC TPOU3BOIHEIE. NuauBunyanbHOE 3a-
= S E JTaHue
225
5\ g é 5.3. DkcrpemyMm ¢yHknun —n | MHauBuayansHOE 3a-
v 2 O | MCPEMEHHBIX. JlaHue

6.KpaTHbie U KpUBOIMHEWHbBIE

HHTErpajibl

6.1. JIBoitHO# M TpoOItHON MHTE-
TpabL.

WNHnuBunyansHOE 3a-
JlaHue

6.2. 3ameHa TIepEMEHHBIX B
KpaTHBIX HHTETpaax.

WNHnuBunyansHOE 3a-
JlaHue

6.3. KpuBonuneliHble WHTErpa-
JIBI TIEPBOTO POIA.

WNHnuBunyansHOE 3a-
JlaHue

6.4. KpuBonuneliHble WHTErpa-
JIBI BTOPOT'O poJa.

WNHnuBunyansHOE 3a-
JlaHue

2. Onucanne nokasareJieil 1 KpuTepueB OLlEHUBAHUS KOMIIeTeHIM I

IHoka3zarean Ouenka Kpurepuu

3unarthb OreHka «3a4TEHO» BBICTABIISICTCS, €CIIA 00Y-
OK-7 Yaromuncs:

- BHJIBI ¥ CHICIU(UKY UCTOYHU- - JIEMOHCTPUPYET IOJHOE UIU C HEKOTOPBIMU
KOB Z[OCTOBCpHOﬁ MaTeMaTuuc- 3auTeno AOMMYCTUMBIMHU HCTOYHOCTAMH 3HAHHUE OCHOB-
ckoii uHpopManmu (yaeOHUKH, HOT'0 Y4eOHO-IPOrPaMMHOI0 MaTepuaa;
y4eOHbIe TT0COOMS, KOHCIICKTHI - 3HaeT UCTOYHHUKHM MH(POPMAIMK U yMEET Ha
HeKHHﬁ, HWHTCPHCT, HAYYHBIC YAOBJICTBOPUTCIBHOM YPOBHC HMCIIOJIL30BATh
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CTaTbH);

OIIK-1

- OCHOBBHI MAaTEMaTHKH, €CTECT-
BEHHBIX HAYK, HHPOPMATHKH JUIS
MOCTPOCHUSI METOJIOB PEIICHHS
pa3IMYHBIX MaTEeMaTHYECKHX 3a-
nad;
[K-2

- TIOHATHS M 0a30BBIC OIpEEe-
HUS, TPOOIEMBbl MaTEMaTHIECKO-
T'O aHaJIH3a.

Ymerb

OK-7
- HUCIOJb30BaTh pPa3IMYHbIC HC-
TOYHHMKYM HH(OpPMAIUH B CBOEH
paborte;

OIIK-1
- BEIOUPATH CIIOCOOBI peIICHHS
3a71a4 OPUKIaJHON MaTEMaTHUKU;

I1K-2
- IPUMEHSTD arapaTt MaTemMa-
TUYECKOro aHanu3a s opma-
JU3AIMN | PEIICHUS 3a/1a4.

Baagers

OK-7

- HaBBIKaMHU 00pa0OTKH UH(pOpMa-
IIUY C IIENBIO MOTYYEHHUS HOBBIX
3HAHUMN;

OIIK-1

- HaBBIKAMH PEIICHUsT 3a/1a4 C hC-
MOJHb30BAaHUEM MOHATHI MaTeMa-
THYECKOT'0 aHalN3a,

IK-2

- HaBbIKaMU UG epeHITUPOBAHNUS
W MHTErpUPOBaHUS (PYHKIHH.

WX JUIS TIOJTyYeHUsT HOBBIX 3HAHUH;

- CBOOOJIHO U YBEPEHHO OIEPUPYET OCHOBHBI-
MU MaTeMaTHYECKUMH TIOHSATHSAMH U 0a30BbI-
MU OIpeelieHUsIMA MaTeMaTHIeCKOro aHalu-
3a;

- 3HAET BCE OCHOBHBIC METO/IBI PEIICHHS, Tpe-
JIYCMOTPEHHbIC Y4eOHOH ITPOrpaMmoi;

- crocobeH BhIOpaTh U PPEKTUBHO MPHMeE-
HUTHb aJICKBATHBIA METOJ| PEUICHUS KOHKpET-
HOU TIpOOJIEMBI HITH Y4eOHOM 3a/1a4u;

- JIEMOHCTPUPYET Y/IOBIICTBOPUTEIbHBIC Ha-
BBIKM PEIICHUS 3aj]ad, HalpaBlICHHBIX HAa UC-
MOJb30BAHUE METOJIOB MAaTEMAaTHYECKOTO aHa-
nu3a;

- JIEMOHCTPHPYET BEpHOE WIJIM C HECyIecT-
BEHHBIMH OIIMOKAMH BBITIOJHEHHE TpPaKTHUe-
CKMX 3aJIaHMil TI0 BCEM paszjienaM Y4eOHOM
JMCIUTUTAHBI;

- JIEMOHCTPHPYET Ha YJIOBIETBOPUTEIHLHOM
YpPOBHE HAaBBIKU BBITOJHEHHUS PACUETOB U BbI-
YUCIICHUH.

He 3auTeno

Ouenka «He 3a4reHo» BbICTaBisercs 00y-
YAOIIEMYCSL:

- y oOyudatomierocsi 0OHapy)KHBalOTCSl 3HAYU-
TCIIbHBIC HpOGeHLI B 3HAHHMM OCHOBHOI'O
y4eOHO-TIPOrpaMMHOT'0 MaTepHaa;

- 00yvaromMiicss He yMEeT HCIOIb30BaTh HMC-
TOYHHUKH HH(POPMAIIUH;

- oOydaromuiics He IEMOHCTPHPYET YIOBJIe-
TBOPUTCIIbHBIX HABBIKOB PCHICHHA 3aJa4d, Ha-
IIpaBJICHHBIX HAa 3HAHUC MOHSITHUA U HCIIOJIB30-
BaHHME METO/I0B MaTEMaTHYECKOI'0 aHAJIN3a;

- oOyuarommics Jomyckaer rpyobie OMHOKU
IIpHU BBINIOJIHCHUHN MPAKTUYCCKUX SaﬂaHI/Iﬁ 10
XOTsl OBl 1O OJHOMY W3 pa3lelioB  y4eOHOMH
JUCLUILIMHBI;

- 00yUaroIMiics HEe BIIAJCeT Ha YIAOBICTBOPH-
TCJIbHOM YPOBHE€ HAaBBIKaAMHU BBITIOJITHCHHU L
pacueToB U BBIUUCIICHUM.
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IIporpamma cocTaBi€Ha B COOTBETCTBUU C (elepalbHbIM T'OCYAapCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTAHJAPTOM BbICHIEro oOpa3oBaHMs MO HampasiieHuto noArotoBku 01.03.02 Ilpuknan-
Has MaTemaTHka 1 uHdopmaruka ot «12» mapta 2015r. Ne 228;

s Ha6opa 2015 roaa: u yuebnsM wianoM @I'BOY BO «bpl'Y» nist ounoit popmel 00yueHus oT
«13» uroms 20151, Ne 475;

s HaOopa 2016 roga: u yue6HsiM ianoM OI'BOY BO «bpl'Y» nns ounoit popmbl 00ydeHus
oT «06» utons 2016 r.Ne 429.

IIporpammy cocraBuI:

0O.C. Koumapckasi, crapiuiiii mpernoiaBaTeib

Pabouas nmporpamma paccMoTpeHa U yTBEpxKeHa Ha 3acenannu kadeapsr Mud

oT «21» Hos16ps 2018 1., mpoTokos Ne 3

W. o. 3aBenyromiero kadgeapoit Mud O.1. MenBenera
COI''TACOBAHO:

W. o. 3aBenyroliero BulycKaromen kadeapoit O.U. Mensenesa
Jupektop OubinoTexu T.®. CoTHuk

Pabouyas nmporpamma onobpena meroauueckoit komuccueir EH dakynprera

oT «20 » nekadps 2018 r., mpoTokon Ne 4

[Ipencenarens MeTOIMYECKON KOMUCCHH (PaKyJIbTETa M.A. Bapaansin
COI''TACOBAHO:

Hauvanbauk

y4€OHO-METOUIECKOTO YIPABICHUS I'.I1. Hexxesen

Peruncrpannonnsriii Ne



