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1.  Ileam, 3a7a4u U IVIAaHUPYeMble Pe3yJIbTATHI 00y4eHHs 110

AUCHUIIJIMHE
K OCHOBHBIM yensim OCBOEHUS TUCUUILIMHBI «MaTeMaTU4ecKuil aHalIu3» CIIEyeT OTHE-
CTH:
- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;
- IpUOOpETEHNE CTyIEHTaMU LIMPOKOI0 Kpyra MaTeEMaTUYECKUX 3HAaHUM, YMEHUI U HaBbl-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTUBHOMY M JEIYKTHBHOMY MBIILICHHIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON UHTYULINH;

- YMEHUE CTYJEHTAaMH pa3BUBaTh HABBIKM CAMOCTOSTEIBLHOIO U3Y4EHUsl yUeOHOM U Hayd-
HOH JINTEepaTyphbl, COAEPKALEH MATEMATUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOJTOTOBKY CTYJICHTOB K JEATEIHHOCTH B COOTBETCTBUU C KBAIN(UKAITMOHHON XapaKTe-
pPHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4Kcie (GOpMUPOBAHHE YMEHUHN UCIIOJIB30BATh OCBO-
€HHBIC MaTEMAaTUYECKHE METO/IbI B TPO(ECCHOHABHON A TEIbHOCTH.

- MOATOTOBKY BHICOKOKBAJIM(UIIMPOBAHHBIX KaIpOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
POBOM TypOYJIEHTHOCTH M BBICOKMX TEXHOJIOTMUYECKHUX PUCKOB COBPEMEHHOH LIMPPOBOM 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUILINHBI «MaTeMaTH4eCKUil aHaIu3» ClIeyeT OTHe-
CTH:

- OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MareMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO ISl YCIIEIIHOTO PELICHHS MPUKIAAHBIX 3a/1a4;

- (hopmupoBaHHe y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIMM, COOTBETCTBYIOLIUX €T0
HAIPAaBIECHUIO MOJTOTOBKU U 00ECIIEUHBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OOGyueHue 1o nucuUILInHe «MaTemMaTHYeCKUid aHaInu3) HalpaBiIeHo Ha (OpMHUpPOBaHKE Y 00y4a-
IOIKXCsA caenyromux komnereHuud B cootBercTtBun ¢ GI'OC 22.03.01 «MatepuanioBenenue u

TEXHOJIOTUM MaTEepUAIOBY», YTBEPKIAEHHBIM MprKkazoM MunoOpHayku Poccun ot 02.06.2020 N
701:

Koa u HanmMeHoBaHue KOMIIeTEeH M

HH}II/IKaTopr JOCTHKCHUSA KOMIIC-
TCHIHUHU

OIIK-1. CnocoOeH npuMeHATh (hyH1aMeH-
TaJIbHbIE 3HAHUS, TOJyYEHHbIE B 00JIaCTH Ma-
TEMaTHUYECKHUX U (UJIM) ECTECTBEHHBIX HAYK,
U MCII0JIb30BaTh UX B MPOQEeCCHOHATIBHOM Jie-
ATEIbHOCTU

NOIIK-1.1 Ucnonp3yeT METO/IbI MaTeMaTuye-
CKOT'0 aHaJMn3a U MOJICIUPOBAHMS Ul pellie-
HUSI IPUKIIATHBIX 33/1a4 B TPOPECCHOHATIEHON
chepe

HOITIK-1.2 YMmeeT ucnosiib30BaTh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JTUCLUIUINH B
npo¢eCCuOHANTBHON IeATETLHOCTH, IPUME-
HATHh METOJIbl MATEMATHUYECKOT0 aHAJIN3a U
MOJICIMPOBAHUS TEOPETHUECKUX U IKCTIEPH-
MEHTAJIbHBIX HCCIIEOBAaHUN

2. MecTO TMCUMILIHHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

I[I/ICI_II/IHJII/IHa OTHOCHUTCS K 00s13aTenbHOM yacTu 00ka b1: MOIIYJ'IL «MaTemMaTH4eCcKHe U eCcTe-

CTBCHHO-HAY4YHBIC TUCHHUILJIUHBD).

E€ nzydenue obecneunBaeT U3y4eHUe TUCIUILIINH:
- muddepeHnanbHbIe YpaBHEHNS U KOMIUIEKCHBIN aHau3;

- OCHOBBI MCXaHUKH,

- OCHOBBI MAaTCPHATIOBECACHUS U COIIPOTUBJICHUS MAaTCPHAJIOB,



- YpaBHEHHSI MaTEeMaTU4ECKOH (PU3HKH,
- METOJl KOHEYHBIX JJIEMEHTOB.

3. CTpyKTypa U cofep:KaHue QU CHUIINHBI

OO0m1ast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHBIC eAMHUIIBI -144 yaca.

3.1. Buabl yueOHoii padoThl U TPYA0EMKOCTH

n/n Bup yuedHoii padoTbl Koauecrso Cemectp 2
4acoB
AYIUTOpPHBbIE 3aHATHS 72 72
B ToMm gncie:
Jlexkuun 18 18
CeMuHapCKue/MPaKTUIESCKUE 3aHATHS o4 o4
JlabopaTopHble 3aHITHS - -
CamocrosiTesibHas padora 72 72
IIpoMe:kyTOUHasI aTTECTALMSA
HK3aMEeH €) €]
Hroro 144 144

3.2. TemaTnuyeckuii NJjaH U3y4eHHUs TUCHHNITHBI

Pasmemnién B mpuinoxenuu 1 k pabodeit mporpamme.

3.3.  Conep:xaHue pa3aejoB AUCHUILINHBI

BBeaenue

HpenMeT, 3ala4i U COACPKaHNUEC TUCIUITIIINHBI. OCHOBHBIE 3TaITbI PasBUTHUA AUCHUIIIINHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B IIOATOTOBKE 6aKaJ1aBpa, CBA3b C AIPYIrUMHU JUCHUILIIMHAMU.

Paszpen 1. ludppepenuuaibHoe ucuuciaeHne GyHKuuii 01HOM nepeMeHHOH

Tema 1. UucnoBas nocnenoBarebHOCTh. [Ipeaen yncnoBoi mociaeaoBaTEIbHOCTH U €r0
coiicTBa. @ynkuus. [locrpoenue rpadpukoB pynkuuit. [Ipenen pynkuun. OCHOBHBIE TEOPEMBI O
npenenax Gynkuuu. [lepselii 1 BTopoii 3aMedarenpHble npeaesbl. CpaBHEHHE 0ECKOHEYHO MajlbIX
1 0ECKOHEYHO OOJIBLINX BETMYMH. DKBUBAJIEHTHbIE OECKOHEYHO MaJIble BEINYMHBI.

Tema 2. HenpepbrIBHOCTh QYHKIMI B TOUKE U HA MPOMEXKYTKE, TOUKH pa3pbiBa (PyHKINH,
uX Kjaccupukanus. ACUMNOTOTH rpaduka QyHKIMH, UX KIACCUPUKALHSL.

Tema 3. IIpousBoanas pynkiuu. ['eomerpuueckuit u Gpu3nyecKrii CMbICT TPOU3BOIHOM.
[TpaBuna quddepennnpoBanus u GOpMYIIbl BEIYUCICHHUS TPOU3BOAHBIX. TabmuIia mpou3BOHBIX
OCHOBHBIX 3JIEMEHTAapHBIX (YHKIMI. Bbruncienne npous3BoaHbIX (DYHKIMMA, 3aJaHHBIX pa3/Iny-
HBIM 00pa3oM.

Huddepennunan. IIponsBoansie n AuddepeHnnansl BEICHUX MOpsAaKoB. [IpubamxenHble
BBIYHCIICHHSI C TIOMOIIIBIO U PepeHIranos.

Tema 4. IIpaBuno Jlonuransa. @opmyna Teinopa. PackpbiTie HEONPEAENEHHOCTEN pa3-
JUYHOTO TUMA. Pa3ioxeHne OCHOBHBIX dJeMeHTapHBIX GyHKIUH 110 hopmyne Teitnopa. [Ipubnu-
YKEHHbIE BBIUMCIIEHUS ¢ TOMOIIBIO (hopmyssl Teitnopa.



Tema 5. OcHoBHbIE TeopeMbl U (HEepeHIINATBHOTO UCUUCIEHUSI. MOHOTOHHOCTD (PyHK-
1M, SKCTpeMyMbl HeoOXoumble 1 10CTaTOUHBIE YCIOBHS MOHOTOHHOCTH, JIOKAJIBHOTO 3KCTpe-
myMa. MccnenoBanue BiykiiocTy rpaduka Gpynkmun. Touku nepernda rpadguxa GpyHKIuH.

OOmas cxema mcciieoBaHusl QYHKIMU M TOCTpoeHUs ee rpaduka. CBOWCTBAa QYHKIHH,
HETpepbIBHBIX Ha oTpe3ke. Hanbomnbiee 1 HauMeHblee 3Ha4eHUs1 QYHKIUU Ha OTPE3KE.

Paznen 2. ludgdepenunanbHoe HcHUCIeHNe (PyHKIMH HECKOJIBKHUX NepeMeHHbIX

Tema 1. OyHKIIMU HECKOJBKUX MEPEeMEHHbIX. JIMHUM U MOBEPXHOCTH YPOBHs. YacTHbIE
npousBoausie. [Tomusiit quddepenman. I[IpousBoanbie cnoxKHON QYHKIIMH HECKOIBKUX MEpe-
MEHHbIX. YacTHbIe IPOM3BOHBIE U JU(PepeHImanbl BrICIINX nopsaakos. Teopema IlIBapna.

Tema 2. [IpousBosnHas no Hanpasnenuto. I'paanent. KacarenbHast k kpuoid. Kacarenbnas
IUIOCKOCTh M HOpMaJib K noBepxHocTH. Dopmyna Teiiopa. DkcTpeMyM (YHKLIHUU HECKOJIBKHX
nepeMeHHbIX. HeoOX0IuMble U JOCTaTOYHBIE YCIOBUS SKCTpEMyMa.

Pa3znen 3. UHTEerpajibHOE HCHHCIEHHE

Tema 1. [lepBooOpa3Has. Teopema cyiecTBOBaHUSI HEOIpeNEICHHOro MHTerpana. He-
OIpe/IeIeHHBbI MHTErpall U ero cBoMcTBa. Tabiuia MHTErpajsoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢yHK1Mi. MeTo1 HenocpeICTBEHHOTO UHTETPUPOBAHMSL.

MeTobl UHTETPUPOBAHUS C TOMOILIBIO 3aMEHbI IEPEMEHHOM, TIOJIBEIEHUEM 1101 3HaK JuddepeH-
nuana. Metog MHTErpUpOBAHUS 110 YACTSIM.

WHTerpupoBaHue paltoHaIbHBIX Ap00ei, HHTErpUPOBaHUE HEKOTOPHIX BUAOB UPPALMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIUH.

Tema 2. 3ajaun, npUBOSIIME K MOHATUIO ONPEAETICHHOT0 MHTerpana. OnpeaeaeHHbIH
MHTETpaJl, €ro CBOMCTBA. Y CJIOBHS UHTErpUpyeMocTU. IHTerpail ¢ nepeMeHHbIM IIPeIeioM UHTE-
rpupoBanus. @opmyna Hetorona — JleiiOHua. 3aMmeHa nepeMeHHO B OIIpeIeIeHHOM HHTerpale.

[IpuiioxxeHus onpeesIeHHOro UHTErpaja B TeOMETPUU U MEXaHUKE (BBIYMCIIEHUE TUIOIIA-
nel miockux Guryp, AIMHBI KpUBOH, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPANIBI IEPBOTO M BTOPOTO po/ia (1o 6ECKOHEYHOMY ITpOMe-
KYTKY, OT HEOIrpaHUUEHHBIX (DYHKIIMI Ha KOHEYHOM ITPOMEXYTKE), UX CBOUCTBA.

Tema 4. 3agaun, NpUBOAIINE K KPAaTHBIM UHTErpajiaM. J|BOMHHON U TPOWHOM UHTErpasbl,
ux cBolicTBa. [IpaBuia BeIYMCIEHUS ABOWHBIX HHTETPAIOB.

3.4. TemaTnka npakTHYeCKUX 3aHATHH MO IMCHUIIHHE
«MaTteMaTHYeCKNHA aHAJIN3»

Ne Tema 3ausarTus

1 Paznea 1. DieMeHTBI MATEMATHYECKOT'0 AHAJIN3A.

Hucnosas mocnenoBareabHOCTh. [Ipenen 4nciioBod mociaeaoBaTeIbHOCTH U €ro CBOM-
ctBa. [IpaBumna npeaensHoro nepexona. dyukmus. [Ipegen ¢pynkuu. Teopems! o mpene-
nax ¢pynkuuu. IlepBolil 1 BTOpo# 3aMedaTeabHble IPeJIebl.

2 CpaBHeHne O€CKOHEYHO MaJIbIX U OECKOHEUHO OOJBIIMX BETUYMH. DKBUBAICHTHBIE Oec-
KOHEYHO MaJIble BEJIMYHMHBI.

PackpeiTHe HEoNpeaeIeHHOCTEN PA3IMYHOrO TUIIA

4 HenpepriBHOCTS (hyHKIIUI B TOUKE U Ha npoMexkyTke. OTHOCTOpOHHUE Ipeaenbl. Touku
paspbiBa pyHkiun. [Tpumeps! permenus 3a1au

5 [IpousBonnas ¢pynkuuu. [lpaBuna nuddepenunpoBanrs u GopMysbl BEIUUCICHHS MIPO-
n3BoAHbIX. TexHuka quddepeHurpoBanus

6 HuddepenunpoBanre o0paTHeIX GyHKIUHN, GYHKINHI, 3aJaHHBIX HEABHO, TapaMeTpuye-
CKH, JlorapupmMudeckoe 1udpepeHupoBaHme

w




Huddepennman. ['eomerpuaeckuii cmbich auddepeninuana. [IponsBonnsie u nuddepen-
I[MAJTBI BBICIINX TOPsAKOB. [IprOamkeHHbIe BRIYUCICHUS ¢ TOMOIIBI0 nuddepeHmaios.

8 [IpaBuno Jlonurtana. @opmyna Teisopa. PackpbiTue HEONPEnEeNIEHHOCTEN pa3IumyHOTO
tuna. Pa3iokeHuss OCHOBHBIX AJIEMEHTapHbIX (pyHKIMi o Gpopmyne MakiopeHa.

9 [TpubnmxeHHbIe BBIYMCIECHUS ¢ TOMOIIBIO Gpopmyisl Teitnopa.

10 | HomHoe nccnenoBanue GyHKUUH U mocTpoeHue rpadpukos. [Ipumepsl

11 | [MonHoe uccnenoBanue GyHKIUNA U TOcTpoeHue rpadukos. [Ipumeps! (Tpo1omKeHHE)
CamocrosarenbHas pabora Nel Ha ceMuHape 1o GyHKIUSM OIHOHN IepeMeHHON

12 | Pa3nen 2. @®yHKIUM HECKOJIbKHUX NepeMeHHbIX. JINHUM 1 TOBepXHOCTH ypoBHs. YacT-
HBIE IPOU3BOJIHBIC U JU(epeHIIra MepBoro NopsIKa.

13 | Honuwii quddepenuman. I[IpousBoansie crnoxuoi ¢pynkuuu. IIponsBogHas GpyHKIUH,
3a/laHHOM HesiBHO. YacTHbIe Mpou3BoIHbIe U AU depeHInanbl BRICIINX TopsakoB. Teo-
pema [IBapua.

14 | IlpousBoanas o HanpasjieHuto. [ pagueHr.

15 | DkcrpemyM QYHKIMH HECKOJIBKUX TIepeMeHHBIX. Heo0X0uMBbIe 1 JOCTATOYHBIC YCIOBUS
SKCTpeMyMa.

16 | CamocrosiTeibHast padoTa Ne 2 Ha cemMuHape Mo GYHKIIMSAM HECKOJbKHX MepeMeH-
HBIX

17 | Pa3gen 3. UuTerpajibHoOe HCUHCTIEHHE
[TepBooOpasnas. HeonpeneneHHbI HHTErpall U €ro CBOMCTBA. MeTO HENOCPEICTBECH-
HOT'O MHTEPUPOBAHMSL.

18 | HnTerpupoBaHue C MOMOIIBIO 3aMEHbI IEPEMEHHOM, MoIBeIeHneM o1 3HaK nuddepen-
nuana. MeToJ MUHTErpupoBaHHUsI 110 YACTSIM

19 | UnTerpupoBaHue palMoHaIbHBIX APOOEi, MHTErPUPOBAHKUE HEKOTOPBIX BUAOB UPPALIUO-
HAJIBHBIX (YHKIUH

20 | MHTerpripoBaHrEe TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BeluncieHue onpeaesieHHbIX HHTerpaioB o ¢gopmyne Hetorona-Jleitbnuia. 3amena me-
PEMEHHON U MHTETPUPOBAHME I10 YACTSIM B ONPEAEICHHOM UHTErpae.

22 | IlpunoxeHus ONpeIelIEeHHOro HHTErpaia B TeOMETPUM U MEXaHHUKe (BBIYMCIICHHE MJI0MIa-
Jeil mnockux Guryp, JIMHBI KPUBOM).

23 | IIpunoxeHust ONpesielIeHHOro UHTErpaia B TeOMETPUHM U MEXaHUKe (BbIUUCIIEHHE 00be-
MOB, IUIOIIA/ICH MOBEPXHOCTH).

24 | HecoOGCTBEHHbIE MHTETPAJIbI IEPBOTO U BTOPOT'O POJIa, UX BHIYUCIICHHUE.

25 | 3ajaum, MPUBOJAIINE K KPAaTHBIM MHTErpasiaM. Berancienue JBOWHBIX WHTETPAIOB CBE-
JICHWEM K MOBTOPHBIM. 3a/1a4 Ha U3MEHEHHE MOpsIKa HHTETPUPOBAaHUS B ABOMHOM HH-
Terpaie

26 | 'eomerpuueckue u puznyecKre NPUIOKEHNUS KPATHBIX HHTEIPaJIOB, IPUMEPHI BBIYHCIIE-
HUSL.

27 | KoHTposibHOE TECTHPOBAHUE IO KYPCY.

4. Y4eOHO-MeTOAMYECKOE U MHPOPMALMOHHOE 00ecIeYeHne
4.1. OcHoBHas JuTepaTtypa
1. Wnbun, B. A. Maremarnueckuii ananu3 B 2 4. Yacts 1 B 2 kH. Knura 1 : yueOHUK JUIs BY30B

/ B. A. Unbun, B. A. CagoBanunii, b. X. CennoB. — 4-e uzn., nepepad. u gon. — Mockaa :
UznarensctBo Opaiit, 2023. — 324 ¢. — (Beicmiee ob6pazoBanue). — ISBN 978-5-534-
07067-5.

URL: https://urait.ru/bcode/513351



https://urait.ru/bcode/513351

2. Wnbun, B. A. Maremarnyeckuii ananu3s B 2 4. Yacts 1 B 2 ka. Knura 2 : yueOHUK 11 By30B
/ B. A. Unbun, B. A. CagoBanunii, b. X. CennoB. — 4-¢ uzn., nepepad. u gomn. — Mocksa :
WznatensctBo FOpaiir, 2023. — 315 c. — (Bricmee o6pazoBanne). — ISBN 978-5-534-
07069-9.

URL: https://urait.ru/bcode/513352

4.2. JlonmoJHUTeJbHAs JUTepaTypa

3. KsitmanoB, A. M. Maremarndeckuii aHanu3: yaeOHoe nmocobue st 6akanaspos / A. M. Koi-
T™MaHOB. — MockBa: U3marensctBo IOpaiit, 2019. — 607 ¢. — (bakanaBp. AxageMUYeCKHMA
Kypc). — ISBN 978-5-9916-2785-6.

URL: https://urait.ru/bcode/425244

4.3. DJeKTpoHHbIe 00pa30BaTe/bHbIE PeCypPChl

[TpoBenenue 3aHATHIA U aTTECTAIIM BO3MOXKHO B IMCTAHLIMOHHOM (pOpMaTe C MPUMEHEHUEM CH-
CTeMbl JUCTAaHLMOHHOTO 00ydeHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MaremaTHKa» IIEKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:.

DJIeMEHTBl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIu3a
HuTerpaibHOE HCYHCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMH OJTHON EpEeMEHHOM
Huddepennmansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe QYHKIMI HECKOJIBKUX ITe-
PEMCHHBIX

JlononHuTenbHbBIC T1aBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHU4YECKOIro aHajiun3a

Pa3pabGorannbie DOP BKIIOUaIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeeHus: paboT B AUCTAaHIIMOHHOM (hOpMaTe yCTaHABIUBAETCS OTJIEIbHBIMU pacio-
PSDKEHUSIMH ITPOPEKTOPa Mo y4eOHON paboTe U/MITH LIEHTPOM y4eOHO-METOIN4YeCKOil paboThI.

Kamnmﬁ CTYACHT O6CCHC‘ICH HHAUBUAYAJIbHBIM HCEOTPAHUYCHHBIM IOOCTYIIOM K 3J'IeKTp0HHOI71

OHMOIMOTEKE MOCKOBCKOT'O MOIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

I/IHTepHeT-pecprH BKJIFOUAKOT y‘~I€6HO-MeTOI[I/I‘~IeCKI/IC MaTepI/IaJ'II)I B BJ'ICKTpOHHOM BHUJC, npez[-

CTaBJIEHHELIE Ha calTe mospolytech.ru B pa3aciic: «L[eHTp MaTEeMAaTHUYCCKOIO 06pa3OBaHI/I}I»

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822).

[Tone3nbie yueOHO-MeTOAMYECKHE U MH(DOPMAITMOHHBIE MaTepUaIbl IPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH «ITHTepHET» 11 OCBOSHUS

JTUCIATUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.



https://urait.ru/bcode/513352
https://urait.ru/bcode/425244
https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

4.4, JInueH3NOHHOE M CBOOOTHO PACIPOCTPaHsieMOe MPOrPaMMHOe

o0ecrieyeHue
Neo| HammenoBanue | Pazpabotuuk [10 | JloctymHocts (u- | Ccbiika Ha Equnbiii peectp
(npaBoobiaa- LIEH3UOHHOE, CBO- | POCCHUUCKUX MPOTpaMM JIjIst
TEJb) 00/1HO pacmpo- OBM u B/l (ipn Hamuuun)
CTpaHIEMOE)
1 | Astra Linux [ OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOT " 75

4.5. CoBpemeHHbIe MPo(eccHoHATbHbIE 0a3bl TaHHBIX U HH(OPMAIIHOHHbBIE CIIPa-
BOYHbIE CHCTEMBI

Ilepeuenn pecypcoB cetu UHTepHeT, 1O0CTYNHBIX 1JIs1 OCBOEHUS I CUUIJIMHbBI:

HaunmenoBanue

Ccblika Ha pecypce JloCTynmHOCTh

HNudopmanuoHHoO-cipaBoOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

m/

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
1305071

WNudopmannonnsie pecypcesl Cetu
KoncynsrantlIntoc

http:// www.consultant.ru | JoctymHo

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTaH-
JApTOB BBICLIET0 00pa30BaHUS

http://www.fgosvo.ru.

JocrynHo

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

.ru/

Jlanp https://e.lanbook.com/ HoctynHa B cetn MH-
TEepHeT 0e3 orpaHuye-
1305071

IPR Books https://www.iprbookshop | Joctynua B cetn MH-

TepHeT 0e3 orpaHuye-
HUM

IIpodeccuonanbHbie 6a3b1 JAHHBIX



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

basa qaHHBIX HAYYHOM AJIEKTPOH- http://www.elibrary.ru JoctymHo
HOW 6uONIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
noJuTeMaTuIecKas pedepaTHBHO-
oubnuorpaduueckas u
HayKoMeTpu4ieckas (OndmmomeTpu-
yeckas) 0a3za JaHHBIX

5. MaTepuajJibHO-TEXHUYECKOe o0ecnevyeHne U CIUTIIHHbI

MarepuanbHO — TeXHUYecKas 0a3a yHUBEpCUTeTa o0ecleyrBaeT IPOBEIEHUE BCEX BHJIOB
3aHATHUH, IPELYCMOTPEHHBIX YYEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
IPOTUBOIOXKAPHBIM IPAaBUJIaM M HOPMaM.

Kadenpa «MaremaTrkay He pacronaraeT COOCTBEHHBIM ayJIUTOPHBIM (DOHIOM U UCTIONb-
3yeT yuyeOHble ayTUTOPUU U3 0011ero GoHIa YHUBEPCUTETA.

ITpu HEOOXOAMMOCTH ISl IPOBEACHNUS UHTEPAKTUBHBIX IPAKTUUECKUX 3aHATHI HCIIONb3Y-
IOTCS] KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeTozmqecxne PEKOMEHIAIUNA

6.1. MeToanuyeckue peKOMEHIAIUM JIS MPeNnoaaBaTeIs
10 OPraHu3anuy 00yYeHus

[Ipexne Beero, cienyer oOpaTuTh BHUMAHUE CTYIEHTOB Ha TO, UTO MPAKTUYECKU BECH U3Y-
YaeMbIil UMHU MaTepuai He TpedyeT Kakoh-1100 CrenranbHON (OTOTHUTEIHHON) TOATOTOBKY U
BIIOJIHE MOJKET OBITh YCIEIIHO U3y4Y€H, €CIIU CTYACHTbHI OyAyT IOCEIIATh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JOMAIIIHUE 33/1aHUS U MTOJIb30BaThCs (U HE0OXO0AUMOCTH ) CUCTEMOH IITAHOBBIX KOH-
CyJIbTAllM B TEYEHUE KAXKIOT0O ceMecTpa. Bomlenmme B Kypc MaTaHaIM3a pa3Jieibl SBISIOTCA
KJIACCUYECKHMH, B TO 7K€ BPEMS OHU NTPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT LIMPOKOE pac-
IIPOCTPaHEHNUE Ui pelIeHNs Pa3HOTo poja 3a/1a4 BHYTPU caMOW MaTeMaTHKU U MPUKIAIHBIX 3a-
nad. FIX ocBOEHHE IOMOKET CTYIEHTaM JIOTMYECKH BEPHO, apTyMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MUCBMEHHYIO PeYb, YCIEUTHO MPUMEHITh HAKOIJIEHHbIE 3HAHUSI B PO ECCHOHATbHON
JESATEIIBHOCTH.

HeoOxonuMmo ¢ camoro Havasa 3aHATUNH pEKOMEHJ0BATh CTY/A€HTaM OCHOBHYIO M JOIOJI-
HUTEJIBHYIO JIUTEPATYpPy, a B KOHIE CEMECTPA JaTh CIIMCOK BOIIPOCOB JJIs TIOATOTOBKH K dK3aMEHY.

Ha nepBomM 3aHATHHN 110 JUCHUILIMHE CleAYyeT 0053aTeabHO MPOUH(OPMHUPOBATH CTYIE€H-
TOB 0 BHJIE M (hopMax TEKyIIeH U MPOMEXYTOUYHON aTTecTaluii Mo AUCHUILIMHE, CPOKaX UX Mpo-
BEJICHUSI, YCIIOBUSX JIOMYCKA K MPOMEKYTOUHOM aTTeCTalluy, IPUMEHSIEMBIX BUAAX TIPOMEXKY-
TOYHOTO KOHTPOJIS.

N3noxenne TeoOpeTHYECKOro MaTepHualia JOJKHO CONMPOBOXKAATHCSA WIUTFOCTPATUBHBIMHU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPENojaBaTeIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIQ/IKH [IPH PEIICHUH 331a4U HE OTBJIEKAIU OT IJIaBHOTO: OCMBICIICHUSI UEH U CYTH NIPUMEHS-
eMbIX MeToZ10B. ClielyeT Bcerza yka3blBaTh IPUMEPHI IPAKTUUECKOTO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHUSIX ypaBHEHUH U GOpMYII.

[IpakTryeckue 3aHATHS JOJDKHBI ObITh OPraHU30BaHBI IpEnoaBaTeaeM TaKuM 00pas3oM,
YTOOBI OCTABAJIOCH BPEMsI Ha MEPHOJUUYECKOE BBIMOJHEHHE CTYIEHTaMH HEOONbIION caMOoCTOs-
TEJIbHOM pabOoThI B @y JTUTOPUHU JJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaa.


http://www.elibrary.ru/
http://webofscience.com/

[IpenonaBaTens, BeAYIINUN IPAKTHUECKUE 3aHATHS, TOJDKEH COTTIaCOBBIBATh y4eOHO-TeMa-
TAYECKHH TJIaH 3aHATHHI C JIEKTOPOM, UCIIOIB30BaTh €IMHYIO CUCTEMY 0003HAUYCHUM.

[IpenonaBaTemnto ciexyeT T0OMBATHCSI CUCTEMATHUECKOW HEMPEPhIBHON pabOThI CTY/ACH-
TOB B TEYCHHE CEMECTPA, HEOOXOAMMO BBISBIISTH CHIIBHBIX CTY/ICHTOB U IIPUBJIEKATh UX K HAYYHON
paboTe, K y4acTHIO B pa3HOT'0 pojia OJIMMIINAJax U KOHKypcax.

CTylIeHT J0JKEH OLylaTh 3aMHTEPECOBAHHOCTH MPENOaBaTesd B JOCTHKEHUHN KOHEY-
HOTO pe3ysibTaTa: B MPUOOPETEHUH OOYYAIONIMMUCS MPOYHBIX 3HAHWM, YMEHHHA W BIIAJICHUS
HAKOIUICHHOM UH(OpMalei Ui pelieHus 3a1a4 B podeccnoHalbHO 1eTeIbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

[IpoBesenune 3aHATUH U aTTECTAMH BO3MOXKHO B JMCTAHIIMOHHOM (opMare ¢ IpUMEHe-
HUEM CHCTEMbI TUCTAHIIMOHHOTO 00y4yeHus yHuBepcutera (CAO-LMS) Ha ocHOBe pa3paboTaH-
HBIX Kadenpoit «MaTemaTrkay IIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pase-
JaM mporpammsl (cwm. 1. 4.4).

[opsimok npoBeieHus: paboT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTICIbHBIMU
pacropsHKESHUSIMU MTPOPEKTOpa M0 y4eOHOW paboTe W/MIIKM IEHTPOM Yy4eOHO-METOINYECKOMN pa-
OOTEHI.

6.2. MeTtoauueckue yKazaHus AJIsl 00y4aOUIUXCS 10 0CBOEHUIO
JAUCHUTLTHHBI

Paznen 1: nuddepenunanbHoe ucuucjienne GyHKuuii 01HOH nepeMeHHO

ITpu u3yuyenuun quddepeHaabHOro ucunucienus GyHKIUui oaHol nepeMeHHoi oOpaTuTe
BHUMAaHHE Ha MOHATHUE Ipe/ena GyHKINU B TOUYKE M METObI ero BbraucieHus. [Ipenen — oxHo u3
OCHOBHBIX MOHATHH MaTemMaTuyeckoro aHanusa. Ilpu BbluMcieHUU npenesoB (GyHKIMHM HAJO,

0
TIpeae BCEro, BBIACHHTH XapaKTep HeompeneneHHoctd | —, —, 0-00,00—00,17 |. UTo6sl
00
OBJIa/IETh TEXHUKOM pelIeHus 3a/1a4 Ha BBIYMUCIICHUE MIPEIEeNIOB, HAJI0 3HATh JIBA 3aMEYaTEeIbHbIX
npezena, TabJIuIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, IpaBmIIo JlomuTans, pa3inaHbIe IPUEMbI
PaCKpBITUSI HEOTIPEIEIIEHHOCTEH B 3aBUCUMOCTH OT BUJA (YHKLIMU U PELIUTh 10CTATOYHO OO0JIb-
I10€ KOJIMYECTBO 3a/a4.

IIpu u3ydyeHuu TeM, MOCBSIIEHHBIX MPOMU3BOAHON M AuddepeHunany (GyHKIUH, HATO
OCMBICIIMTH UX TE€OMETPUIECCKHIA CMBICIT, TOHUMATh pa3indre MeXIy HUMU (auddepermnunar - 3To
IJIaBHAs JUHENHHas 4acTh npupaiieHus GyHkuun). TBepao 3HaTh (Kak TabauIly yMHOXKEHUs) (op-
MyJibl JuddepeHIIMpOBaHUS OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIMH U npaBuia nuddepeHnmpona-
HUS (BCe, KOHEUYHO, HO 0COOEHHO MpaBUiIo AU dHepeHIupOBaHMS CI0KHON QyHKIIMN).

OOpaTtuTe BHUMaHHUE TaKXe Ha 0coOeHHOCTU AU depeHnpoBaHms GyHKIINH, 3aJaHHbBIX
B HESIBHOM (popMe, TapaMeTpHUEeCKH, Ha MpUeM Jorapugmuueckoro auddepeHunpopanus.

Cremyer 4eTKo 3HaTh U YMETh MMPUMEHSTh AJITOPUTM HCCIIE0BaHUS QYHKIIUN U TOCTPOE-
HUS rpaUKOB: ONpeieTieHrne TOUeK pa3pbiBa (M UX Kiaccu(UKAIUIO), aCUMIITOT rpaduka (BepTh-
KaJbHOH, HAKJIOHHOW, TOPU30HTAJIHLHON ), HEOOXOIUMBIE M IOCTATOYHBIE YCIOBUSI MOHOTOHHOCTH
(yHKLNH, CYyIIECTBOBAHUS JIOKAIILHOTO AKCTPEMyMa, MIPOMEKYTKOB BBITYKIOCTH U BOTHYTOCTH
(GYHKIIMHM U TOYEK reperuoa.

Paznen 2: nuddepennnanbHoe ncuucieHue GyHKIU HECKOJIbKHX MepeMeHHbIX

HpI/I HU3YUCHUH NAHHOTO pas3Jciia O6paTI/ITC BHUMAaHHUEC HA TO, YTO (bYHKLII/IH ABYX IICPEMCH-
HBIX UMECT HaFHZJIHBIﬁ FeOMeTpI/I‘—IeCKI/Iﬁ CMBICJT — 3TO TOBEPXHOCTD B TPEXMCPHOM IIPOCTPAHCTBE
Ha,Z[O OCMBICJINTD MOHATHUSA YaCTHBIX IIPOU3BOJHBIX U ITIOJIHOTO ,Z[I/I(I)(I)CPCHI_II/IaHa 1 0COOEH-
HOCTBh HUX BBIYHCIICHHA, OBJIAACTh TEXHUKOHN BBIUHMCIICHUS IMPONU3BOAHBIX OT CIIOJKHOM q)yHKHI/II/I
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HECKOJIBKUX IepeMeHHBbIX. CieyeT oOpaTuTh BHUMaHUE Ha TO, 4TO Ui GpyHKunu Z = Z(X, y)

CMCHIAHHBIC YaCTHBIC IIPOU3BOJHBIC BTOPOI'O IMOpAAKa paBHBI MEXIY co0oii:

pema IlIBapiia), To ecTh MOpsIOK AU PEPEHIIMPOBAHUS HE UMEET 3HAUCHUSI.

Jliist pyHKIIMY HECKOJILKUX MEPEMEHHBIX CKOPOCTh H3MEHEHUS (DYHKIMH B TIPOU3BOJIHLHOM
HATPABIICHUHU XapaKTePU3yeTCs MPOU3BOIHON 0 HANPABIECHUIO, & HAUOOJbIIIAsE CKOPOCTh H3Me-
HeHHs QYHKIMK Oy/IeT B HAIPaBJICHUH BEKTOPA IPaIUEHTA.

Craenyer oOpatuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOJMMOE M JOCTATOYHOE YCIOBHS CY-
HIECTBOBAHUS KCTpeMyMa (PYHKIIUH HECKOJIIbKUX ITEPEMEHHBIX.

Pa3nen 3: uHTerpajbHoe HCUHCIEHHE

B uHTerpanpbHOM HMCYHCICHUHW pemiaeTcs 3aaada, oOpaTHOM TOM, KOTopasi paccMaTpHBa-
nack B 1u(hepeHIHaTbHOM HCUHCICHUN, HeOOXOMMMO HAWTH [ist naHHOM dyHkimn (X) TaKylo

(GyHKLMIO, IPOU3BOAHAS OT KOTOPOH Oblia Obl paBHA 3a7jaHHON. VIHTerpupoBanue GpyHKIuil — 10-
CTAaTOYHO CJIOKHBIN pa3/ie]l MaTEMATUKH, OBJIAJIETh KOTOPBIM MOKHO TOJIBKO, €CJIA CTYJEHT «BO3b-
MET» JI0CTaTOYHO OO0JIBLIOE KOJUYECTBO UHTErPAIOB PAa3HOr0 TUIIA.

Hano TBepao 3HaTh TabiMIly HHTErPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH, OCHOB-
HbI€ METO/Ibl MHTEIPUPOBAaHUS (3aMEHa [TIepEMEHHOM, T0JIBEAICHUE 0] 3HAK Ju(depeHimana, -
TErpUPOBAHUE T10 YaCTSM, IPUEMbI BBIYMCIECHUS HHTErPAIOB OT pallMOHAIBHBIX Ipo0eH, OT pas-
HOTO THIIa TPUTOHOMETPUYECKUX QYHKIIHIT).

Hano ocMbICIuTh €1MHCTBO ITOAXO0AA K TOCTPOCHHUIO ONPEAEICHHBIX, KPATHBIX, KPUBOJIU-
HENHBIX, IOBEPXHOCTHBIX MHTETPAJIOB — IOCTPOEHUE HEKOTOPOM MHTETPAJIbHOM CYMMBI M IIpe-
JIETIbHBIN MEPEXO/.

3HaTh Fr€OMETPUYECKHUI CMBICII 1 OCHOBHYIO ()OPMYILY BBIYMCIICHUS ONPEAEICHHbBIX UHTE-
rpanoB — Gpopmyny Hetorona — JleiitbHuma, reomerpudeckie U pU3nuecKue MpUIoKeHUs OIpee-
JICHHBIX U KPAaTHBIX MHTErPaJioB, YMETh HAXOJUTh IUIOIIAb MIOCKON (UTYpHI, JJIMHY KPUBOM,
00BEM M IJIOLIAAb IOBEPXHOCTH TEJ BPAIICHHUS.

7. ®OH/1 OLIEHOYHBIX CPEACTB

@DOH/T OLICHOYHBIX CPeACTB MpeacTaBieH B [Ipunoxkenuun 2 k paboyeil mporpaMme U BKIIOYAET
pa3aens:

1. MeTop! KOHTPOJIS U OLIEHUBAHUS PE3YJIbTATOB O0yUESHHS.
2. llIxana ¥ KpUTEPUH OIICHUBAHUS PE3yIbTATOB O0YUCHUSI.
3. OueHouHBIE CPELCTBA.

3.1. Texymiuii KOHTPOJIb.

3.2. [IpomexyTouHas aTTeCTalus.
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Ilpunoycenue 1
K pabodeii mporpamMme «MaTteMaTHIeCKUil aHATN3)

TemaTuuyecKkuil JIAH JUCUMILIMHBI «MaTeMaTHYeCKU AaHAJIU3» 110 HATIPABJICHHUIO OATOTOBKH
01.03.02 «Ilpukgagnasi MaTeMaTHKA U HHPOPMATHKAY
(pbakamaBp)

Buabl yueOHoi padorhl,

Buabl camocTosiTeJIbHOM pa- ®opmBbI
BKJIIOYAsl CAMOCTOSITEIbHYI0 GOThI
o = paboTy CTyI€eHTOB, arrecra-
Ne 5 = £ CtyneHToB IHH
Pazjen S 2 2 M TPYA0EMKOCTh B Yacax
n/n = G-
o &) Pe-
J | II/C | JIag | CPC | KCP | K.P. | K.IL. | PTP | dpe- | K/p | D 3
par
TOPOH cemecTp
Paznen 1. InddepenunanbHoe uc-
yuciaeHue GyHKUMi 0IHOI nepemMeH-
HOM. YncnoBas mocienoBaTeabHOCTb.
[Ipenen ynciaoBoi MoOCIEA0BATEILHOCTH
L1 1 4 ero croiictsa. IIpaBuia nmpenenbHOro 2 2 2 4 *
nepexoaa. Oyukmus. [Ipenen hyHkmm.
Teopemsl 0 mpenenax GpyHKIUH.
Bobiiaua 3aganmii PI'P Ne 1 mo mare-
MATHYECKOMY AHAJIHU3Y.
IIepBblil 1 BTOpOM 3aMedaTelIbHBIE TIpe-
nensl. beckoHeuHo Malibie 1 OECKOHEUHO
12 | Gonpumme Bennummbl. DxeuanentHsle | 2 4 4
0ECKOHEUHO MaJjible BeTMYUHBI. PacKpbl-
THE HEOIPENEICHHOCTEN Pa3HOTo THIIA.
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1.3

HenpepsiBHOCTh ()yHKIIHMI B TOUKE U Ha
npoMexyTke. OJTHOCTOPOHHUE IIPEEIbI.
Touku pa3peiBa QyHKIIMH, UX KITacCUu-
Kanus.

1.4

[IpousBonnas ¢ynkuuu. ['eomerpuue-
CKUH 1 MEXaHUYECKHUI CMBICI IIPOU3BOI-
Hoii. IlpaBuna mauddepenunpoBanus u
(OpMyIbl BBIYMCICHUS TPOU3BOJHBIX.
Tabnuua nmpou3BOAHBIX OCHOBHBIX Jie-
MeHTapHbIX ¢yHKuui. Texunuka mudde-
PEHIIMPOBAHUS

1.5

Huddepennman. [Iponssoansie u naug-
(depeHImanbl BICIIUX MOPsSAKOB. [Ipu-
OJIM)KEHHBIC BBIYMCICHUS C IOMOIIBIO
nuddepeHIranos.

1.6

[IpaBuno Jlonurana. @opmyia Tenopa.
PaznoxkeHuss OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuit mo ¢dopmyne Teinopa. [pu-
ONMVO)KEHHBIE BBIYMCICHUS C IMOMOILBIO
dopmynsl Teitnopa.

1.7

OcHoBHBIE TeopeMbl U epeHab-
HOTO  HCYHCICHHA.  MOHOTOHHOCTB
¢byHKMH, 3KcTpeMyMmbl. HeoOxonumele
¥ JIOCTaTOYHBIE YCIOBUSI MOHOTOHHOCTH,
JOKaJbHOro 3KcTpemyMa. HMccnenosa-
HUE BBINTYKJIOCTH TIpaduka (QyHKIUH.
Touku neperuoa.

1.8

O6mas cxema uccneoBaHus QyHKIUU U
noctpoeHuss ee rpaduka. CBoiicTBa
(GyHKUUH, HENpepbIBHBIX Ha OTpE3Ke.
Haubonbiiee u HanMmeHblliee 3HAYCHUS
(GYyHKLIMU Ha OTpE3Ke.
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CamocrosiTesibHass padora Nel Ha ce-
MHHape 1o (yHKUHMAM OJHOH mepe-
MEHHOM

1.9

Pa3znen 2. DyHKUMS HECKOJIbKHUX Tie-
pemeHHbIX. [Ipenen U HeNMpPepbIBHOCTD.
OcCHOBHBIE ~ CBOMCTBAa  HEMPEPBHIBHBIX
dbynakuumii. YacTabie mpousBoaHbIe. [1o-
HbIH 1uddepennunan.

Boigaua 3aganuii PI'P Ne 2 no dvHk-
UM HECKOJIbKHMX NepeMeHHbIX

1.10

[IpousBosHbIE CNOXHOW (YHKIIMH HE-
CKOJIbKMX Ie€peMeHHBbIX. YacTHble mpo-
U3BO/IHbIE W UG GEpeHINaIbl BBICIIUX
nopsinkoB. Teopema IllBapna. Ilpowms-
BOJ[HAs 110 HANPABIICHUIO. [ panneHt.

10

1.11

DKcTpeMyM (DYHKIIMHA HECKOIBKHUX TIepe-
MeHHbIX. HeoOXxoauMmele U 1ocTaTOuHbIE
YCIIOBHS SKCTPEMYMa.
CamocrosiTesbHasA padoTra Ne2 Ha ce-
MHHape MO0 (QYHKIUSIM HECKOJbKHUX
NepeMeHHBbIX

11

1.12

Pa3nen 3. UnTerpasbHoe ucUucjieHHe
[TepBoobOpaznas. HeompeneneHHblit uH-
Terpajl u ero cBovcrBa. Tabnuia uHTE-
rpaJloB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHknuil. MeTos HemnocpeaCTBEHHOTO
WHTETPUPOBAHUA.

Boinaua 3aganuii PI'P__Ne 3 no uHTe-
rPAJbLHOMY HCYHCICHHIQ

12

1.13

HuTerpupoBanie ¢ TOMOIIBIO 3aMEHBI
MEPEeMEHHOM, TOJABEIEHUEM IO/ 3HAK
nuddepennrana. Metoq MHTETpUpOBa-
HUS TI0 YacTAM

13
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1.14

WHTerpupoBanue panuoHAIBHBIX JPO-
Oeli MHTErpUpOBaHNE HEKOTOPBIX BUOB
UPPAUOHATIBHBIX W TPUTOHOMETpHYE-
CKUX (DYHKIIHH.

14

1.15

3anauu, TPUBOJIAIINE K MOHATHIO OIpe-
JeseHHoro uHrerpana. CBoicTBa ompe-
JeneHHoro uHrerpana. @opmyna Hero-
ToHa-JleiiOHnIa. 3aMeHa epeMeHHON U
UHTETPUPOBAHUE IO YACTSIM B Ompene-
JICHHOM HHTEeTrpaje

15

1.16

[IpunoxkeHuss ONpPENEIEHHOTO  HMHTE-
rpaja B TEOMETPUU U MEXaHUKE (BBIYHC-
JeHue Iulomaged Iiockux  uryp,
JUTUHBI KPUBOM, 00BEMOB, IIJIOIIA 1N T10-
BEPXHOCTH).

16

1.17

HecoOcTBeHHbIE MHTETpalbl EPBOTO U
BTOPOI'0 pOJa, UX CBOMCTBA.

17

1.18

3anauu, NPUBOASIIME K KPaTHbIM MHTE-
rpajaM. JIBOWHOM W TpPOHHOM HHTE-
rpaJibl, UX CBOMCTBa. Beruncienue aABom-
HBIX UHTErPaJIOB CBEACHUEM K IIOBTOP-
HbIM. ['eomeTpuueckue u Qunyeckue
IIPUJIOKEHUS KPATHBIX UHTETPAJIOB
KoHTpoJibHOE TecTHpOBAHHE

18

dopma aTTecTAalNHU

19-21

Bcero yacoB nmo jucuMIInge

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2
K paboueii mporpamme «MaTeMaTHUIECKUNA aHATN3Y

®OH/JI OHEHOYHbBIX CPEJICTB
O JUCLMILIMHE

«MateMaTHYEeCKUHA aHAJIN3»

Hanpasnenue noarorosku: «IIpukiagnas mareMaTiKa 1 HHGOPMATHKA»
[Tpodwis: «MHTEMIEKTYaIbHBIE CHCTEMBI YITPABICHHS TPAHCIIOPTOM

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISAA ¥ OlleHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JUJ1st KOHTPOJISI YCIIEBAEMOCTH M Ka4eCTBA OCBOCHUS AUCIUTUIMHBI HACTOSIIEH MTPOrpaMMOit
IPEIYCMOTPEHBI CIETYIOIINE BHIBI KOHTPOJIS:
- KOHTPOJIb TEKYILIEeH yCIeBaeMOCTH (TEKYILIH KOHTPOJIB);
- IPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2. lllkana U KPpUTEPUHU OLIEHUBAHUS Pe3yJILTATOB 00y4YeHHUs

dopMa NPOME:KYTOUHOI aTTeCTAllMN: IK3aMeH

HpOMe)KYTO‘IHaH aTTeCranusia o6yqa}01unxc5[ B (bopMe 9K3aMCHa NPOBOJUTCS 11O pE3yJibTaTaM
BBIINIOJIHCHHUA BCEX BUAOB y‘I€6HOI7I pa6OTBI, NpeaAyCMOTPCHHBIX y‘Ie6HBIM IIJIaHOM I10 HaHHOﬁ AUCIU-
IJIMHE, TIpU 3TOM YYUTBIBAKOTCA PE3YJIbTAThl TCKYILICTO KOHTPOJA YCIIEBACMOCTH B TCUCHUC CC-
MECTpa. OI.[CHKa CTCIICHU OOCTUXKCHUSA O6y‘{aIOH_II/IMI/IC$I IUIaHUPYEMBIX PE3YJIbTATOB 06yquH;1 o
AUCHUIIIIMHE ITPOBOAUTCA MPCTIOAABATCIIEM, BEAYIIUM 3aHATHA 110 JUCHUIITIMHE METOJA0OM IKCIICPT-
Hoi1 oneHku. Ilo uroram HpOMe)KYTOLIHOI\/JI aTTeCTallvuu 1o JUCHUIIIMHE BBICTABISACTCA OIICHKA «OT-
JIMYHO», «XO0POLI0», «YAOBJIICTBOPUTCIIEHO» WJIIN «HECYAOBJICTBOPUTCIIBHOY.

Ixana oueHUBaAHUA Onucanue

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTeCTAllMH, IPEIyCMOTPEHHBIE
IporpaMMoi JuciUIUIMHbEL. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [T0KA3aTENsIM, IPUBEJCHHBIM B
OTnuuHO TabIUIax, oepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HAaBbIKaMH, IPUMEHSET UX B CUTYalUSAX MOBBIILIEHHOW CIOXHO-
ctu. IIpm 3TOM MoOryr OBITH JOMYIIEHbl HE3HAYUTEIHHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs NpPU MEpPeHOCe 3HAHUHM U
YMEHHI Ha HOBBIE, HECTaHJAPTHBIE 3a/1a4H.
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Xoporo

BrimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMu, NPEIyCMOTPEHHBIE
nporpaMMoil quciuIuiiHbl. CTyIeHT JIeMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEJCHHBIM B
Ta0JIMIaxX, OMEePUPYET MPHUOOPETEHHBIMH 3HAHUSMU, YMCHHUSIMH,
HaBbIKamMH. B TO jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbI€ NIOTPELIHOCTH, 33JaYd pEIIaeT C HEAOYETaMH, HE BIIHAIO-
HIMMH Ha OOl XO/1 peleHusl.

y,[[OBJ'I@TBOpI/ITGJ'IBHO

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K NPOMEKYTOYHOH AaTTecTallud, NPELyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabIUIax, ONePUPYyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIkaMu. Ho mokaspiBaeT HernyOOKue 3HaHUS, IPU OTBETE HE
JIOITyCKAeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B POp-
MYJIMPOBAaHHUH OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]Y aHa-
JIU30M, apryMeHTalued U BBIBOAAMHM, B PELIECHUH 3a1a4 MOTYT
coJiepKaTbes rpyOble omuOKu. J{71s HoTy4eHus IPaBUIbHOIO OT-
BeTa TPEOYIOTCS YTOUYHSIOLIUE BOIIPOCHI.

HeynosnersopurensHo

He BbmosiHeHbl 00si3aTe/ibHbIE YCJOBHMS IOATOTOBKHM CTY-
AEHTAa K NPOMEXKYTOYHOH AaTTeCTAllUM, MPETyCMOTPEHHBIE
nporpammont aucuuiuivasl, UJIW cTtyneHT neMoHCTpUpyeT He-
MIOJIHOE COOTBETCTBUE 3HAHMI, YMEHUI, HABBIKOB MPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENbHbIE OINOKH, TPOSIBIIAETCS
OTCYTCTBHUE 3HAHUM, YMEHHM, HABBIKOB II0 PAAY IOKa3aTelew,
CTYAECHT UCIBITBIBACT 3HAUYUTENBHBIE 3aTPYIHEHUS IIPU OIEPHU-
POBAHUM 3HAHUSAMH U YMEHUSIMU.

3. OueHo4YHbBIE CPeICTBA

n/a

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

[IpencraBnenue one-
HOYHOTO CPEZCTBA B
DOC

KpaTkas xapakTepucTuKa OLEHOYHOTO
CpeacTBa

Konrponbnas (ca-
MOCTOSITEJIbHAs)
paborta

(KP)

CpencTBo NpoBEpKH YMEHUHN NPUMEHSTH
MOJTyYeHHbIE 3HAHUS JJIs pellleHus 3a/1a4
OIPEACIEHHOrO0 THMA IO TEME WU pas3-
neny

KOHTpOJILHLIC 3aaa-
HUA
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2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo NpoOBEPKH YMEHMM NPUMEHATH
IIOJIyYEHHBIEC 3HAHUS 110 3apaHee olpee-
JIEHHOM METOJIMKE Ul DPEIICHMs 3a1ad
WY 33JaHAA 110 MOAYJII0 WU JUCLHU-
IIJIMHE B LEIOM.

KoMmmnekr 3amanwmii
JUIS1 BBITIOJTHEHUS pac-
YeTHO-TpapUIECKOM

paboThl

VYcrHblii onpoc co-

Cpe,[[CTBO KOHTPOJIA, OPpraHMu30BaHHOC KaK
CricnuajibHas 6CCCZ[3. neaarorn4ycCKkoro pa-
OOTHHKA C O6y‘laIOI_HI/IMCH Ha TCMbI, CBA-

Bompocsl o

CKUX 3aJIaHUM.

3 OecenoBaHue, 3aHHBIC C U3y4aeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjesaM Juc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beMa 3HAHUN LUIUIMHBI
0o0yJaromierocsi 1Mo OmpeAcIieHHOMY pas3-
Jieny, TeMe, TpooIeMe | T.11.
CucreMa CTaHIapTU3NPOBAHHBIX 3a/IaHUH,
Tect MO3BOJISIONIAS ABTOMAaTHU3UPO-
4 Bapuanr tecra
(T) BaTh INPOLIENYPY U3MEPECHUS YPOBHS 3HA-
HUH ¥ yMEHUI 00y4Jaromerocs.
5 | Dk3amenanonnble | CpeicTBO TPOBEPKM 3HAHUN, YMEHHMH, | DK3aMeHaIMOHHbIE
OMJICTHI HaBBIKOB. MOJKET BKIIFOYATh KOMIUIEKC T€O- | OMIIETHI
(9B) PETUYECKHUX BOIIPOCOB, 3ajJiay, MpaKTHYE-

OHGHO‘-IHI)IG CpeAcCTBA TCKYLIETO KOHTPOJIA YCIIEBACMOCTH BKIIIOYAIOT KOHTPOJIBHBIC BOITPOCHI

3.1. Tekymuii KOHTPOJIb

" 3a7laHus B (bopMe 0JIaHKOBOT'O TECTUPOBAHUA IJIs1 KOHTPOJIA OCBOCHUA O6yanOHIHMHC$I pa3aciioB

JUACUUIUINHBL, ipueM PI'P.

Conep:xanue pacueTHo-rpadpuueckux pagor.

PacuerHo-rpaduueckas padora Nel no auddepenunanbHoMy HcuncIeHUI0 GyHKIMIT OxHOMI

nepeMeHHOH

KpaTkoe copepxaHue 1 3Tarnbl pacdeTHO-Tpapuieckoi paboThI:
ITpenen unciioBoi MOCIEIO0BATENBHOCTH, Npeen (PYHKIHH.
HccnenoBanue pyHKIINN HA HEIPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX (GYHKIUH.

UccnenoBanue GyHKIIUH, TOCTPOCHUE TPAPUKOB.

PacuerHo-rpadguyeckast padora Ne 2 mo pyHKIMAM HECKOJIBLKHUX IIePpEeMEHHbIX.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:
OYHKINHI HECKOIBKUX MEePEeMEHHBIX. YacTHBIC TPOU3BOIHbIE. [IpOM3BOIHBIC OT CIOXKHBIX (PYHK-
. [Ipon3BoiHas 1o HAMPABICHUIO U TPAJUEHT. DKCTPEMYM (PYHKIIMH JBYX NEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 10 HHTErpajJbHOMY HCYHCICHHIO.

KpaTkoe copep:kaHue 1 3Tarnbl pacdeTHO-Tpapudeckoi paboThI:

Ilepguiti sman:

MGTOHLI HHTCTPHUPOBAHUSA. Brranciaenue HCOIIPCACICHHBIX MHTETPAJIOB.

Bmopou sman:
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[TpunoxeHus onpeneneHHbIX HHTErpaioB. MccnenoBannue cXxoauMocT HeCOOCTBEHHBIX HHTETPa-
JI0B.

KoMmiekr 3amannid
JJIsl BBINIOJTHEHNUs pacyeTHO-rpaguyeckux pador (PI'P)
1o aucumIuinee « MareMaTu4ecKuil aHAJIM3»

Teopust npenenos u auddepeHurpoBanue (PyHKIUUH OJHOM NepeMeHHOM
1. Haiftu npenensi:
(2-n)° —(1+n)’ Iim\/n+2—\‘°’/8n3+3

27

"~ (14n)° —(2-n) 2 Yn+5+n

2 n’
Iim(2n +3] ) Iimn(\/n2+1—n), “m(n—loj3n+1

2
n—oo n—oo
2n° +1 - e
. 2x2+11x+15 . 4x?
im ———— —. lim ——.
x—>-3 X+3 x-0 §in “ 3X
2mt gt sin3x otg7x

lim———— lim lim (1-3x)™

n—w 3”*2 +5" x>01 _ exz x—+0
0, x<—-rx

2. UccnenoBarh Ha HEMPEPHIBHOCTD M BHIIOJIHHUTE YEPTEK: Y =<SINX, —7 <X <0
T, X220

3. Haiitu npounsBoanyio GyHKIUU:

3 2
y:2(3x +4x ‘X_Z). y = Inarcsin1—e*.
15y1+x

tgx—ctgx X_3t2+1
u_ 3te

2 .
=sin| —+t |.
y=s 5

Cos6x 2 1 .
y=—— y =arctg’ ———=+sinIn2x
3sin(12x+1) 1-2x2

y:arcthInF\/;2 y:(\/;)

y = arctg

3
sin(x—2y)+x—=7x x=e"'cost, y=¢e'cost
y

4. CocTaBUTh ypaBHEHMs KacaTeIbHOM M HOPMAJIM K JAHHOW KPHBOM B TOYKe ¢ aOcmuccoil X, :
y=x2+8Jx-32, x,=4.

1
5. TIpoBeCTH MONHOE UCCNeA0BaHKe U MocTpouTs rpaduk f (X)=x* +=
X
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DYHKIMH HECKOJIbKHUX MepeMeHHbIX
x* +3y?
1. HaiiTu 4acTHbIE MPOU3BO/HBIC BTOPOTO MOPAKA, YOCIUTHCS, UTO Zy =27 | Z=——"
Xy
2

2. Haiitu rpaguent ¢yakiun z = f(X,y) BTouke M,(X,,Y,): 2= yT , M,(4,6).
X

3. ccnenoBaTh Ha 3KCTpeMyM GYHKIHIO Z=X> —X+Y° +2Y .

HNurerpupoBanue
Boruucaurnb HEONIPEACJICHHbIC HHTEI'PaJIbl
dx —x X X
[———, [x-277dx, (x+l)e dx, [xcos3xdx, [e*cosxdx,
2(x+ Jx
dx dx x+18 dx X+1 sin® x
,[ 2 ’ J‘ 2 ’ ’ IZ—dX ’ J. 2 dX )
x* —6x+18 X* +6X+5 (x=6)(x+2) x> +3 cos’ X
Beruucaurhb OINPEaCJCHHBIC HHTEI'PAJIbI

7.6 i 1 d)( 1 e dX

[ 3sin? xcos xdx, ———,  [(x-De*dx, AR

0 0v1+3X 0 {x\/7+lnx

6 dx 2 14 x? -4 dx 1x% 42X

[——F—, dx, [—— [———dx,

11+/3x-2 “2arctgx 1(3x+5) 0o X“+1

NEREIVE 2 > =8 . 9 l dx

[ ——dXx, [V4—x"dx, IBsm X COS Xdx _[—

0 1+ X2 0 0 0 V1+3x

1 ed
dx
(x—=1)e*dx, T
'([ Jl. XA/ 7 +1In X
Heco0cTBeHHbIE MHTETrPaJIbl

1. YKa)KI/ITe, KaKoH u3 HCCO6CTBCHHBIX HUHTCETPpaJIOB SABJISACTCA CXOLAIIUMCSH
[/xdx, [x7Pdx, [vx°dx.

1 1 1

2. BeryucianTe MHTET pall, YCTaHOBUTD €ro CXOANUMOCTb UJIN paCXOAUMOCTb I 1 2

“ol4X

0
3. BeraucnuTh HUHTCrpajl, YCTAHOBUTH €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb “n xdx
1

a dx
4. BeraucnuTh HeCOOCTBEHHBIN HHTETPAI jT , YCTAaHOBUTH €r0 CXOAUMOCTbH UJIA
0+ X

pacxoauMoOCTb.
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© dx

5. Beraucnuth HeCOOCTBEHHBINM UHTETPpall | — , YCTAHOBUTH €TI0 CXOAUMOCTh HIIH
-1
pacxoauMOCTb.
T odx
6. Brrancnuts HUHTCrpajl, YCTAHOBUTH €TI0 CXOAUMOCTD HUJIM PACXOAUMOCTDb J-]- 2
+ X
—00

o0
7. BBIYHCIUTD UHTETPAJ, yCTAHOBUTH €TO CXOAUMOCTD MIIA PACXOAUMOCTD J In xdx
1

1
8. Berunciantbh HeCOOCTBEHHBIN HHTETPaj Id—z( , YCTAaHOBUTD €r0 CXOAUMOCTh WU
I X
pPacxoauMOCTb.
Kparnble uHTErpaibl

1. U3MeHUTh NOPSA0OK UHTETPUPOBAHUSI B IBOMHOM HHTErpae

2 6—-Xx 1 2—-y
a. jdxjf(x, y)dy b. jdyjf(x, y)dx.
0 2x 0 Jy

2. Boramcnts [[(10—x* —y*)dxdy, ~ D={(x,y)|1<x<2, 0<y<2}.
(D)

3. Berancnuth
H(lezyz +16x°y* ) dxdy;
D
D: x=1 y=x? y=-x.
4. Beraucnuth
[[(x* + y)dxdy, D — MHOXeCTBO TOUYeK MIOCKOCTH, OTPAHHYEHHOE THHUAMH

®)
y=x/2, y=2x, y=2/x (x>0).

5. Haiitu nnomans GUrypsl, OrpaHU4E€HHON TaHHBIMU JIUHUSMU
y=3/x,y=4¢e*, y=3, y=4.
6. Haiiti 1uiomaas GUrypsl, OrpaHHUeHHON THHISIME Y = X, Y = —X + 2

8. Haiitu 00bem Tena, moxydeHHoro BpamienneM Bokpyr ocu OY ¢urypsl, orpaHu4eHHON  JTMHU-

s Y=Xx°, y=1, x=0.

9. Haiitu o0bem Terna, moiay4eHHOro BpamieHneM Bokpyr ocu OX ¢urypsl, orpaHuueHHOH JTHHU-
s Y=X%, Yy =X.

KonTpoJibHbIe padoThl (IpUMeEpbI)

BapuaHTt

1. Noctpoutsb rpaduk: Yy = 3C0S 2X
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2. Hantn npegensl:

(5-n)" +(5+n)° . 1-c0S2X D S G
> 5 2) lim——— : >
—(5+n) x>0 @2 _q X202 X7 —2X° 4+ X—2

1) lim
= (5-n)

2_y_ 2
) lim X 5 tim 5427 ) i x- =1
-2 In(x-1) x>0\ 1+ X COS X

-X, X<0

3. WccnesoBaTh Ha HENPEPBIBHOCTL M BLIMOAHUTL YepTex: Y =< X*, 0< X < 2

3, x>2
BapuaHTt
1. HaiT1 nponsBogHyto y;:
X
a) y:arctg3ln£ 6) y:(\/;)
X+2
W
B) Sin(x—2y)+—=7x r) x=e"'cost, y=e'cost
. . (1 1
2. Haitu lim| = —
x>o| X arctgx
, 1
3. MposecTn nosHoe nccnefoBanme 1 noctpouts rpaduk f (X) = x* +—=.
X
Bapuanr.
ou
Nel. BbIYHCIUTD TPOU3BOIHYIO IO HAIIPABICHHIO 8_ U HallTW MOJYJb BEKTOpA rpaJueHTa JIIst
S
X 3
dynxmuu U =2XY +——=+2° sTouke A(6;9;1) B HanpaBnenuu, cOCTaBIAIOMEM C OCAMHI KOOP-
Jy
3 6 V4
nuHat yrisl COS & :?, COS,BZ?, 7/<E.

Ne2. Vcenenosats Ha sxetpemym dyrxunio Z = Xy(L—4x% —4y) —5.

N3, z=1In(y—x*), X=4/sint, y=cost. Haiu %

Bapuant

Boiyucaumoe:
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2
2. I2x+1 -In xdx .
1

3x* -4 sin’ 3x 2x -1
3. | =——dx. 4. | ——dx. 5. |————=dx.
-[x +4x -[cosz3x ‘[«/4—2x—x2

1. Breraucnute I/IHTeraJ'II)I:
+00 e
_[ xe ™ Ox . J.
1 ~A/In x

MN306pa3nTb 061aCTb MHTErPUPOBAHMA U U3MEHUTbL NOPALOK MHTETPUPOBAHUA B MOBTOPHOM UHTErpane
0 V25-x2

If (x; y)dy.

0

-4

BbluMcanMTe naowagb ¢uUrypbl, OrpaHUYEHHOW JSIMHUAMM

y=2-x>, y=x.

BapuaHT 3a4aHuii TPEHUPOBOYHOrO TecTa.

3apaum
luactb 1. y=sininx, y',y"-? 2. y:@, dy—? 3. y=3x*+xe*,%,=2/1x=0,1, y—"?
4. Haitn npon3BoaHyto Y, :
a)y=s sin X=3 6) y = x"9"
X
B) eXV+X=0053x r) Xx=cost+sint, y =sint —tcost

5. Uccneposathb Ha akcTpemym | (X) = (X —3)2 (X—5) .

2x
o e
6. Hantn nHTepBanbl MOHOTOHHOCTN Y = —.
X

X3

7. Haittu Hanbonbluee, HaumeHbluee 3HaYeHne GpyHKummn | (X) =?—16X Ha oTpeske [—5;1].

1
8. MNocTpounTb KacaTenbHyto K rpaduKky GyHKLMU f (X) =3arccos x* B Touke X = E .

2 yactb 9. HaliTu npeaensi:

2 —(2+n)2

2

2 —
2im 92X g fjm X H2XT3 iy 105X

1) lim
x>0 @2 —1 X 3x +5x° +6X — tg3x

nN—oo

2

) (@)

~—~ |
N | O
+ |+
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3 yacTtb

0, x<—-7
10. UccnenoBaTb Ha HEMPEPbLIBHOCTb M BbINOMHUTL YepTex: Y =<SINX, — 7 <Xx<0.
7, X220
3
11. NposecTn nonHoe nccneaosaHue u noctpouts rpaduk | (X) == 4
X j—

Kpurepum ouenku:

- OIICHKA «3aYTEHO» BBICTABIISIETCS CTYACHTY, €CJIU OH PETYJSPHO B TEUEHUE CEMeCTpa MPeACTaBIIsI
peliCHus 3a4a4, BBIITOJHUII IIOJHOCTBIO BCC 3a/laHUA U UX 3alIUTUII, OTBCTUB HA BOIIPOCHI ITpCHIoaa-
BaTeIs;

- OIICHKA «HE 3aYTEHO)» BBICTABJISIETCS CTYJICHTY, €CJIM OH HEPEryJIpHO B TEYCHUE CeMecTpa Mpe.i-
CTaBJISUT PEUICHUS 3a]a4, BBIMOJIHUI 33/1aHUs HE TOJHOCTHIO MJIM BOOOIIE HE MPEeICTaBIsul paboTh
Ha NPOBCPKY, JOMYCKACT CYIICCTBCHHBIC HECTOUYHOCTH B OTBETAX HA BOIIPOCHI IIPCTIOAABATCIIA.

HJ’IH MMPOBCACHUA TCKYIICTO KOHTPOJIA 3HAHHI CTYACHTOB B IMCTAHIIUOHHOM Q)opMaTe B pas-

paboTanHbIX Kadenpoit «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEKYTOUHbIE (MTPOOHBIE) Te-
CTBI.

3.2. [IpomeskyTOUHasi aTTECTALMSA

[TpomexxyTouHas arrectanus - (3K3aMeH) IPOBOIUTCS MO OMIIETaM B yCTHOU (opme.
Bpems 111 HOAroTOBKM OTBETA HA BONPOCH! He OoJiee 45 MUH.

buner BxiIro4aeT TeOpeTUUECKUN BOIIPOC U 3a/1a4H.

KommiiekThl 5K3aMeHalMOHHBIX OUJIETOB XpaHATcs Ha Kadenpe «MaTemMaTukay.
Tunosbie BApUAHTHI ONJIETOB NPHUJIATAIOTCS.

NS

©o

10.

KoMmmuiekT Bonnpocos

o pucuumimae «MareMaTHYecKu aHaJIn3»

JAuddepenunanbroe ucunciaeHue GyHKuuii 0HON NepeMeHHO

[ToHsiTHEe IepeMEHHOMN BEIMUYMHBI U 00J1aCTH €€ U3MEHEHHUSI.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KJlaccu(ukanus GyHKINH.

Omnpezenenne 1 TUIIBI YACIOBOW MOCIEI0BATEIBHOCTH.

[Ipenen unciaoBoOi MmociaenoBaTeIbHOCTH. ApudMeTHUecKue onepauy Haj Mociie0BaTeNbHO-
CTSIMH.

VYcnoBus cyiecTBOBaHU KOHEYHOTO MPeJieNa YNCIOBON MOCIe10BaTeIbHOCTH (TeopeMbl Ko
u BeiiepmTpacca).

Bropoii 3amedaTesbHbIN Ipeaeil.

[Ipenen pyukuuu. Onpenenenus. ['eomerpuueckas HHTepIpeTalys MOHATHUS Mpeena ¢ yHKIUH.
CBolicTBa IpeEoB.

beckoneuno mainblie, 0eckOHEUHO O0bIINE QYHKIUH.

IlepBbIil 3aMeUaTeIbHBIN IPEIE.

beckoHeyHO Masble BeIMUMHBI. DKBUBAJIEHTHbIE OECKOHEYHO MaJlble M UX MCIOJb30BaHUE MPU
BBIUUCIICHUH TTpeesIoB. Talbuiia SKBUBATIEHTHBIX O€CKOHEYHO MaJIbIX.
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12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
217.
28.
29.
30.
31.
32.

oukrwdE

© oo

SoukrwdE

HenpepbIBHOCTh PYHKIIUM B TOUKE U Ha IpoMexyTke. OHocTopoHHue npenensl. Knaccuduka-
IS TOYEK pa3phiBa rpaduka.

CaoiicTBa G yHKIIHI, HEMIPEPHIBHBIX HA OTpe3Ke (TeopeMbl Beiepmrpacca, bonbsiiano — Kommn).
[TpousBognas. ['eomerpruueckuii U HU3MIECKUN CMBICT IPOM3BOAHON. KacaTenbHas 1 HOpMalb
K TUIOCKOM KPUBO.

Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (QYHKIUH.

CBs3b MEXKAY CYLIECTBOBAaHMEM MPOU3BOAHON (PYHKIIMH B TOUKE M HEMIPEPHIBHOCTHIO (PYHKIIUU
B TOM K€ TOUKE.

[Tpou3BoaHasi CcyMMBbI, IPOU3BEACHNUS, YaCTHOTO. [Ipon3BoIHAs CII0XKHOM U 00paTHOM (HyHKIIHIA.
[IpousBoHas napaMeTpUUeCcKy 3aJaHHON (PYHKIUU.

[TpousBoaHas GyHKIUH, 3aJaHHON HESBHO.

JuddepenunpoBanue CI0XKHON MOKa3aTeIbHON (QYHKIIHH.

Huddeperuupyemocts. Juddepenman. ['eomerpuueckuii cMpica nuddepenuana.
[IpousBoaubie U AuQdepeHnanbl BEICUINX MOPSIKOB.

OcHoBHBIE TeopeMbl AuddepeHnrambHoro ucunciaenus (teopema depma, Teopema Porst, Teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

MmuorouneHn Teiinopa u ero csoiicta. @opmyna Teitnopa. OcraTounslii wien popmynsl Telnopa
B (¢opme Jlarpanxa u Ileano.

AcuMnToThI rpadguka GyHKIUH.

OxctpemyM. Heobxoaumoe ycinoBue 3KcTpeMyma.

JlocTaTo4yHbI€ YCIOBHS SKCTPEMYyMA.

JlocTaTouHOE yclI0BUE BO3pacTaHus (yObIBaHUS) QYHKIIMH.

HauGonbiiee u HanMeHblee 3Ha4eHUs (PYHKIUN Ha OTpE3Ke.

BoinykiiocTh, BOTHYTOCTb, TOUKA Ieperuda. JlocTaTouHOE yCII0OBUE BOTHYTOCTH (BBIIYKJIOCTH).
HeoOxonumoe ycrnoBue Touku neperuda. Jloctatounoe yciaoBue mneperuoa.

OO01as cxema NOCTPOCHHUS U UCCIIEOBaHMSI rpapuKa QyHKIIUH.

(I)yHKIII/II/I HECKOJBbKHUX IEPEMECHHBIX

OmnpeneneHne U TeOMeTpUYECKUI CMbICH (DYHKLNHU ABYX MEPEMEHHBIX.

JIuHuU ypOBHS QYHKLUU JIBYX EPEMEHHBIX.

YacTHble TpoU3BOAHBIE PYHKIIMH HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPUUECKUN CMBICT
DYHKIIUN HECKOJIBKUX NEPEMEHHBIX, TOHATHE MoJHOoro Auddepennunana.
JuddepennrpoBanue CI0KHBIX QYHKIINI HECKOIBKUX ITEPEMEHHBIX.

[Tpon3BoIHBIE BBICHIMX MOPAIKOB (PYHKIIMH HECKOJIBKUX MepeMeHHbIX. CMelIaHHbIe TPOU3BO/I-
Hble. Teopema IlIBapra.

[Tpon3BoHas PYHKIIMU HECKOJIBKUX NEPEMEHHBIX 110 HAIIPABICHHUIO.

[Tpou3BogHas O HAPABIEHUIO U TPAJUEHT CKAJISPHOTO MOJIS.

OKcTpeMyM (PyHKIIMM HECKOJIBKUX MTEPEMEHHBIX.

. HeoOxoaumoe n goctaToyHOE yCaoBHs 3KCTpeMyMa (PYHKIIMU JBYX IEPEMEHHBIX.

HNHTerpajbHoe HCUMCICHUE

[TepBooOpazHasi, HeoTIpeAeIeHHbIN HHTErpas. TadauIa OCHOBHBIX HHTETPAJIOB.
3ameHa NepeMEeHHOM U UHTETPUPOBAHKE 110 YACTSIM B HEONPEIECIEHHOM UHTErpase.
HNHTerpupoBanue ¢ MOMOIIBIO TTOABEACHUS 01 3HAK AuddepeHnrana.
HuTerpupoBanue palliOHAIBHBIX APOOSH.

WNHTerpupoBaHue 1Mo 4acTsIM U 3aMeHa NMePEMEHHOM B ONPEIeIICHHOM HHTETpaJIe.
HuTerpupoBanue TpPUTOHOMETPUIECKUX (DYHKITUH, OCHOBHBIE TTPHEMBI.
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7. WnTerpupoBaHue UPpaMOHAIBHBIX (YHKITUI.

8. YHuBepcanbHas TPUTOHOMETpUYECKask MOJICTAHOBKA.

9. OmpeneneHHbIN HHTETpa U ero cBoiicTBa. Popmyna Hetotona — JleliOauma.

10. [Ipunoxenust OnpeeIeHHOT0 HHTETpajia K PeHICHUIO TeOMETPUYECKUX U (PU3MUECKUX 3a/1a4.

11. Beruncinenue miomaiei ¢ TOMOIIbIO ONMPEICICHHOT0 UHTETpaa.

12. Boluncnienue miomaay 1 JUIMHbI KPUBOM, 3aJaHHOW ypaBHEHUSIMU B TapaMeTpHUecKoi ¢opme.

13. BeruucnieHue miomnaai KpUuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAWHATAX.

14. Boluncnenue mionaieid B IpsIMOYTOJIbHBIX U MOJSIPHBIX KOOPAWHATaX C MOMOIIBIO ONpEeIesIeH-
HOT'0 MHTErpaJa.

15. BolunicrieHue AIUHBI JYTH C TOMOIIBIO ONPEeIEHHOTr0 HHTEerpaia.

16. Beruucnenue JUIMHBI AYTH KPUBOH, 3aIaHHON TTapaMeTPUUYECKH.

17. Boruncnenue oobeMa Tena BpalleHus ¢ TOMOIIbIO ONPEIeICHHOI0 HHTETpaa.

18. BeruuciieHue 1iomaaf MoBepXHOCTH Tella BPAIICHUSI.

19. HecoOcTBEeHHBIE MHTETPajIbl IEPBOTO U BTOPOTro TUMA. [IOHATHS CXOIUMOCTH M paCXOAUMOCTH
HECOOCTBEHHOTO MHTErpa’a.

20. HecobcTBeHHBIE HHTETPAIIBI OT Pa3pbIBHBIX (DYHKIIUH.

Tunosbie BApHAHTHI OUJIETOB
o pucuuminae «MareMaTHYecKUH aHaJIu3»

MHWHHCTEPCTBO OBPA30BAHMS U HAYKU POCCUIMCKON ®EJEPALIUNA
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJIbHOE
YUPEXJEHWE BbICIIEI'O OBPABOBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHN1 YHUBEPCUTET»
(MOCKOBCKHI NOJIUTEX)

®axynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «MaremaTuka»
Jucnunnuaa «MaTteMaTHYeCKUM aHaJIu3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeonpeaeneHHbIH HHTerpa. Tabauia OCHOBHBIX HHTETPAJIOB.
dx

V5—X ++/5—x
3. Haiitu rpaguent pyukuuu Z =Y,/Xy BTouke M,(L4).
4. Vkaxure, Kakoi U3 HECOOCTBEHHBIX HHTETPAIIOB SIBIISIETCS CXOISIIUMCSI

]Ox/;dx, Tx’3dx, T\/Fdx.
1 1 1

2. BBIUUCITUTH HEONPEIEIeHHBIA HHTErpall I

5. HaiiguTe sKcTpeMyMbl U TOUKH Tleperuda Gpynknuu Y = (X —1)e™.

YTBepkeHo Ha 3aceaannn kadeapsl MatemMaTuku « 03» 05 2023 r., mporokos Ne 10

W.o. 3aB. kadenpoit H.B. Bacunbesa / /

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUCKOM ®EIEPALINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIIIET'O ObPA3OBAHUMA
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«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)
®dakynbTeT 0a30BBIX KOMITCTCHIIHH, kadeapa «MaTemaTuka»
JucnunnuHa «MaTteMaTHYeCKU aHaJIu3y
Kypc 1, cemectp 2

DK3aMeHAIHOHHBI onteT Ne 1

1. HecoOcTBeHHBIE HHTErPAJIBI MEPBOTO U BTOpOro Tumna. [[IoHATHS CXOAMMOCTU U PACXOJUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
2t
1+t% Y= 1+t%

2. Haiitu npon3BoaHy0 QYHKIMH, 33JaHHON APAaMETPUIECKU X =
3. HccrenoBaTh Ha SKCTpeMyM QYHKIHIO Z = X° — X+ Yy + 2.

7.6
4. BbIYHCIHUTH ONPE/ICICHHBII HHTErpall I3Sin 2 xcos xdx.

0
5. Haiiti 00beM Tela, Moy4eHHOTo BpaileHreM BOKpyr oc OX ¢Gurypbl, orpaHHYCHHOM JINHH-

s Y=x°, y=1 x=0.
YTBepxkaeHo Ha 3acenannn Kadenpsl MareMaTuku « 03» 05 2023 r., mpotokoa Ne 10

HN.o. 3aB. xadenpoit H.B. BacuibeBa / /

Jy11 mpoBeieHNs POMEKYTOYHOTI'O KOHTPOJIS 3HAHUH CTY/IEHTOB B JUCTAHIIMOHHOM (popmaTe
B pa3paboTaHHBIX Kadenpoi «MaremaTHKay OHJIAMH-KypcaX UMEOTCS UTOIOBBIE TECTHI.
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