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1. Lenn, 3a1a4u 1 IVIAaHKMPYeMble pe3yJIbTAaThbl 00y4eHH 110
AUCHMILIMHE
K OCHOBHBIM LieJIsIM OCBOCHHS JUCLMILIMHBI «MaTeMaTH4ecKuil aHaau3» ClelyeT OTHe-
CTH:
- BOCIIUTaHME y CTYJEHTOB O0OLIE MaTeMaTH4ECKON KYJIbTYpbI;
- IpUOOpETEeHNE CTYJCHTaMH LIMPOKOI0 Kpyra MaTeMaTHUeCKUX 3HaHUH, yMEHUI 1 HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTU CTYJIEHTOB K WMHAYKTUBHOMY U JE€IyKTUBHOMY MBbIIIJICHUIO
Hapsily ¢ pa3sBUTUEM MATEMaTUUYECKONH MHTYUIINH;

- YMEHHUE CTYJEHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEILHOTO U3yUeHUsl yueOHOM U Hayu-
HOM JIUTEpaTyphl, COJEPKALIEH MAaTEMaTUUECKUE CBEICHUS U PE3YJbTAThI;

- IOJITOTOBKY CTYJIEHTOB K JICATEIHHOCTH B COOTBETCTBUU C KBAIM(UKAIIMOHHOM XapaKTe-
PUCTHKOI OakaaBpa 1o HalpaBJICHUIO, B TOM Yuciie (POPMUPOBAHUE YMEHUN NCTIOIB30BATH OCBO-
€HHbIE MaTeMaTUYECKHEe METOIbI B TPO(ecCHOHABHOM 1eATeIbHOCTH.

- MOATOTOBKY BHICOKOKBAJIM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUSAX HU(]-
POBOM TypOYJIEHTHOCTH M BBICOKHMX TEXHOJOTHYECKHX PHCKOB COBPEMEHHON HU(MPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a/1auaM OCBOEHHUSI JUCHHUILIMHBI «MaTeMaTHYeCKUil aHaIu3» CIeAyeT OTHE-
CTH:

- OCBOEHHE CTYJEHTAMH OCHOBHBIX MOHSITHI, METOA0B, (POPMHUPYIOMIUX OOIIYI0 MaTeMa-
TUYECKYIO [TOATOTOBKY, HEOOXOAUMYIO JJIsl YCIIEIIHOTO PEelIeHNs IPUKIIaJHbIX 3a/1a4;

- (hopmupoBaHue y cTyieHTa TpeOyeMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOIINX €ro
HaIPaBJICHUIO OJTOTOBKU M 00ECIIEUYNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/AA.

OOyuenue o qucnuruHe «MaTeMaTHYecKuil aHaIu3) HallpaBieHo Ha (hopMupoBaHue y oOyda-
foluxcs cneayoumx kommnereHui B cootBeTcTBuu ¢ I'OC 21.05.04 (ypoBeHb crieniainTeTa)
1o HanpasieHuto nmoarotoBku 21.05.04 'opHoe aeno, yTBEepKAEHHBIM NpUKa3oM MuHOOpHaYKH
Poccun ot 12.08.2020 Ne 987 (c u3MeHEHHUSMH U JOTIOTHEHUAMHU OT: 26 HOs10ps 2020 1.):

Koa n HaumMeHOBaHHe KOMIETEH M NHauKaTopbl 10CTHKEHUS KOMITe-
TeHINH
OIIK-3. Cnioco6en npumeHsaTh cootBeTcTBY- | MOIIK-3.1. [Ipumensier maTeMaTHueCcKuii an-
IoLUH GU3NKO-MaTeMaTUYECKUH anmnapar, napar uccieoBaHus QYHKIUH, TMHEHHON
METO/IbI I€0JIOrO-TIPOMBIIIJICHHOHN OLIeHKH anreOpsbl, U PepeHINaTbLHOr0 U HHTETPajb-

MECTOPOKJICHHUI TBEPIBIX MOJIE3HBIX MICKOMA- | HOTO MCUYHCIICHHS, PAI0B, tuddepeHnnans-
€MBbIX, a TAK)K€ HaBBIKU MPU CTPOUTENIBCTBE U | HBIX YpaBHEHHH, TEOPUH GYHKLUI KOMIUIEKC-
HKCILTyaTaIuH MMOI3€MHBIX 00BEKTOB HOTO IEPEMEHHOT 0, YHCIICHHBIX METO/IOB;
NOIIK-3.2. TIpumeHseT MaTeMaTH4ecKHii
ammapar Teopur GyHKIIUK HECKOJIBKHX Tepe-
MEHHBIX, TEOPUU (PYHKIUH KOMIUIEKCHOTO
MIEPEMEHHOT0, TEOPUH PAJIOB, Teopuu nudde-
PEHILIMANBHBIX YPaBHEHUH;

NOIIK-3.3. [IpumeHsieT MaTeMaTHYeCKHi ar-
napaT TEOpUH BEpOATHOCTEH U MaTeMaTHye-
CKOM CTaTHUCTHUKHU;

NOIIK-3.4. [TpumeHsieT MaTeMaTUYECKH ar-
napaT YUCIICHHBIX METOIOB;

NOIIK-3.5. JleMoHCTpUpYeT MOHUMaHUE (pu-
3UYECKHX SIBIICHUH M yMeeT IPUMEHATh (pU3u-
YeCKHE 3aKOHBI MEXaHUKH, MOJICKYJISIPHON




(bu3HUKY, TEPMOJMHAMUKH, SJICKTPUUECTBA U
MarHeTu3Ma Jijisi peleHus TUIOBBIX 33]1ay;
NOIIK-3.6. JleMOHCTpUPYET 3HAHUE TEXHO-
JIOTUM SKCIUTyaTallMOHHOM pa3BeAKHU U J0-
OBbIYM TOJIE3HBIX UCKOMIAEMBIX, CTPOUTENILCTBA
Y OKCIUTyaTalluy MOJ3EMHBIX OOBEKTOB B pa3-
HBIX TOPHO-TE€0JIOTHYECKUX YCIOBHUSIX.

2. MecTo THCHMIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuumiamHa OTHOCUTCS K 00s13aTenbHol yacTu 610ka b1: Moaynes «MaremaTudeckue u ecte-
CTBEHHO-HAYYHBIE TUCIMUILIUHBIY.
Juctunnuna 6a3upyeTcst Ha CICAYIONIeH, MPONACHHON TUCITUTUINHE:

- TMHEeWHas anreopa.
Jucuumnnuna «MaTeMaTHUeCKUii aHaTTU3) JIOTHYECKHU CBsI3aHa C MOCIEAYIOUTUMU JUCIUTUTMHAMHU:
B obsazamenvrou wacmu.

- pusuka;

- METO/Ibl MH)KEHEPHBIX PACUETOB TOPHO-TEXHUYECKUX COOPYKEHUI U MEXaHU3MOB;

- TUAPOMEXaHHUKa,

- TeruIo(hU3MKa B TOPHOM ITPOU3BOJICTBE;

- TeoIe3H;

-TeOMCXaHUKa;

- pm3HUKa TOPHBIX TIOPO/I.

3. CTpyKTypa M cojiep:KaHHe TUCHUILIMHBI
OO61as Tpy10eMKOCTh TUCIUTUIMHBI COCTABISAET 4 3aueTHbIe eAUHUILIBI -144 yaca.
3.1.  Buabl yueOHOii padoThI M TPYA0eMKOCTh

Ne
. JIH4eCTBO
n Buj yueOHoit padoThI 4aCOB emMecTp 2
1 | AyauTopHble 3aHATUS 20 20
B Tom uncie:
1.1 | Jlexknun 8 8
1.2 Hapckue/TipakKTHYECKHE 3aHATUS 12 12
1.3 | JlaBopaTopHbIe 3aHATHS - -
2 | CamocTosiTe]bHasi padoTa 124 124
3 | IIpomexkyToUYHAasi aTTeCTAIUSI
JK3aMEH D C)
Hroro 144 144
3.2. TemaTn4yecKkuii MVIaH M3y4YeHUs TUCHUILIHHBI

Pazmemén B npunoskenuu 1 k paboueit mporpamme.
3.3. Conep:xaHue pa3iejioB JUCIUTLIHHBI
BBenenue
[Ipenmer, 3ana4n U cofiepkaHue TUCIUILTHHBL. OCHOBHBIE ATAbl PA3BUTHS AUCIUILTHHBIL.
CTpyKkTypa Kypca, ero MecTo M poJib B TIOJITOTOBKE OaKaiaBpa, CBSI3b C IPYTUMU JIUCITUTLTAHAMH.
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Pa3nen 1. InddepennuanbHoe ncuncienue GQyHKUud 01HON nepemMeHHOI

Tema 1. Hucnoas nocnegoBatesbHOCTh. [Ipenen uncioBoil mocaeaoBaTeIbHOCTH U €0
coricTBa. @ynkuus. [loctpoenune rpaduxos ¢pynkuuid. [Ipenen Gpynxmun. OCHOBHBIE TEOPEMBI O
npenenax pyukuuu. [lepBolil u BTopoit 3ameuaTenbHble mpeiesbl. CpaBHeHHE 0ECKOHEUHO MajbIX
1 OECKOHEYHO OOJBIINX BEIMYMH. DKBUBAJICHTHBIE OECKOHEYHO MAJIbIC BEIMYUHBI.

Tema 2. HenpepbIBHOCTh (DYHKITHI B TOUKE M HAa IPOMEKYTKE, TOUYKH pa3pbiBa PyHKIIUH,
ux Knaccudukanus. ACUMNOTOTH Tpaduka QyHKINH, UX KIacCU(PUKAIHSL.

Tema 3. [IpousBogHas ¢pyHkiuu. ['eomeTpudeckuii 1 GU3NUECKUI CMBICI TIPOU3BOIHOM.
[TpaBwia muddepermupoBanus U GOPMYIIBI BEIYUCICHHS MTPOU3BOAHBIX. TabIuIla MTPOU3BOTHBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMI. Beruucienue nmpous3BoIHBIX (GYHKIUH, 3aJaHHBIX pa3iny-
HBIM 00pa3oM.

Hudbdepennnan. [IpousBoaubie u auddepeHimanbl BEICIIHX TOpakoB. [IpubamkenHbie
BBIYHCIICHUS C TOMOIIBI0 AU(PEpEeHIINATIOB.

Tema 4. IIpaBuio Jlonurana. ®opmyna Teinopa. PackpsiTue HeonpeaenreHHOCTeN pa3-
JUYHOTO THITA. Pa3nokeHne OCHOBHBIX JIeMEeHTapHbBIX (GyHKIMH 1o hopmyite Teitmopa. [Tpnudim-
YKCHHBIE BBIYUCIICHUS C IOMOIIbIO popmynsl Teitnopa.

Tema 5. OcHOBHBIC TeopeMbl MU (HEPCHINATEHOTO HCYUCIICHUsS. MOHOTOHHOCTh (DYHK-
11U, SKCTpeMyMbl Heo0X0ouMble U TOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO KCTpe-
myMma. MccnenoBanue BeITyKIIOCTH Tpaduka GpyHkiun. Touku nepernda rpaguka QyHKIUH.

Obmas cxema uccieqoBaHus GyHKIMHU U TocTpoeHus ee rpaduka. CBoiicTBa QyHKIMIA,
HETPEepBIBHBIX HAa OTpe3ke. HanbomnpIee 1 HauMeHbliee 3Ha4eHNs1 (YHKIIMU HAa OTPE3KE.

Paspnen 2. InddepennuaibHoe ucunciaenne PyHKIUI HECKOJbKUX NepeMeHHbIX Tema

1. ®yHKIMU HECKONBKHUX MEepeMEHHbIX. JIMHUU U OBEPXHOCTH YpOBHs. YacTHble
npousBoansie. [lonneni nuddepennnan. IIponsBoaHbIe CIOXHON (HYHKIIMA HECKOIBKHX TIepe-
MeHHbIX. YacTHbIE MPOU3BOIHBIE U TU(depeHIaIbl BRICIINX MopaakoB. Teopema IIBapra.

Tema 2. [IpousBoaHas no HanpasieHuto. ['paguent. KacarenbHast k kpuBoil. KacarenbHas
IUIOCKOCTh M HOpMailb K nmoBepxHocTH. dopmyna Teitnopa. DkcTpeMyM (QYyHKIIMM HECKOJIbKUX
nepeMeHHbIX. HeoOxoaumbie U 10CTaTOYHbIE YCIOBHSI SKCTPEMYMA.

Pa3nen 3. UHTerpaiibHoe HCUMCIIEHHE

Tema 1. IlepBooOpa3nas. Teopema cyliecTBOBaHUSI HEONpeAeIeHHOro nHTerpaia. He-
olpesieNIeHHbI MHTETpajl U €ro cBoicTBa. Tabivlla MHTErpajJoB OT OCHOBHBIX 3JIEMEHTApHBIX
¢byHkuMi. MeTo HermocpeICTBEHHOTO MHTETPUPOBAHUS.
MeTo/1bl MHTETPUPOBAHUS TTOMOIIBIO 3aMEHBI IEPEMEHHOM, MOABEACHUEM 1101 3HaK AUPepeH-
nuana. MeTox MHTErpupOBaHus 110 4acTsM.
WHuTerpupoBanne pallMoOHAIbHBIX Ip0o0ei, MHTErpupOBaHUE HEKOTOPHIX BUJIOB HPPAIlOHATIbHBIX
U TPUTOHOMETPUYECKUX (DYHKIIMH.

Tema 2. 3agaun, NTpUBOASIINE K OHATHIO ONPEIEIEHHOr0 HHTerpana. OnpeaeeHHbIi
UHTErpall, €ro CBOMCTBA. Y CJI0BUSA UHTETpUPYyEMOCTU. IHTErpan ¢ nepeMeHHBIM MIPEACIIOM UHTE-
rpupoBanust. Dopmyna Hetorona — JleliOHua. 3aMeHa nepeMeHHOM B ONpeieIEHHOM HHTETpale.

[TpunoxeHus onpeeNeHHOro HHTErpaila B TeOMETPUM U MEXaHUKe (BBIYMCICHHE TUIOIIA-
nel miaockux Guryp, JJIMHBI KPUBOH, 0O0BEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPAJIBI TIEPBOTO U BTOPOTO pojia (10 OECKOHEUHOMY ITPOMe-
KYTKY, OT HEOIPaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM IPOMEKYTKE), UX CBOWCTBA.

Tema 4. 3anaun, npuBoAAIIME K KpaTHBIM UHTETpaiaM. /[BOIHON 1 TpOIHON MHTETpaIbI,
nx cBoMcCTBA. [IpaBuia BeIUMCIEHUS JBOMHBIX HHTETPAJIOB.

3.4. TemaTuka NpakTHYECKUX 3aHATHI MO TUCHHUILJIMHE
«MaTeMaTH4YeCKUH aHAJIU3)
No Tema 3aHATHA
/o




Pasznea 1. DineMeHTHI MATEMATHYECKOI'0 AHAJIH3A.
3amaun Ha BBIYHMCICHHUE TIPEAEIIOB YHCIOBBIX MOCIEAOBATEIBHOCTEH U (DYHKIIHIA.

Pemenue 3a1au Ha TexHUKY qTuddepeHITMpoBaHUs U TIPUMEHEHUE TTOHSTUS TIPOU3-
BOJIHOH K MCCJIEIOBAaHUIO (YHKIUI U TOCTPOCHUIO TpaUKOB (hyHKIIHIA.

Pa3nes 2. ®yHKIMH HECKOJIbKHUX NlepeMeHHbIX. 334U Ha BIYUCICHUE YaCTHBIX
MPOU3BOAHBIX, IPOU3BOJHOM 10 HAITPABIICHHIO, TPAAUEHTA U HA UCCIICTOBAHUE IKC-
TPEeMyMOB (DYHKIIHIA HECKOJIBKUX TIEPEMEHHBIX.

Pa3znesn 3. UHTerpajibHOe McUMcaeHue. MeTo1bl BEIUMCIICHUS] HEONIPEEICHHBIX
UHTETPAJIOB OT Pa3INyHbIX (PYHKIUIA.

Breraucnenne OIPCACIICHHBIX U HECOOCTBEHHBIX HHTCTPAJIOB.

Brrancnenue KpaTHbIX UHTCIPaJIoB.

4. Y4yeOHO-MeTOAUYECKOE H HH(POPMALIMOHHOE 00ecIieYeHne

4.1. HopmatuBHblie 1o0kyMeHTbI H [OCTHbI
@I'OC 21.05.04 I'opuoe neno. YTBepxkacH npukazom Munobpuaayku Poccun ot 12.08.2020
Ne 987.
AxanemMuyeckuii yaeOHbIH 1u1aH 1o HanpasieHuto noarotroku: 21.05.04 IN'oproe aemno. I1po-
¢unb: 1llaxTHOE M MOA3EMHOE cTpouTenbCTBO. Dopma 00ydueHus — 3aounas. 2025.
O6pazoBarenbHas nporpamma. Hanpasnenue noarorosku 21.05.04 T'opuoe aeno. [Ipoduib:
[[TaxTHOE ¥ MOA3EMHOE CTPOUTENHCTBO. 2025.
Vka3 I[Ipe3unenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «CrpaTerun HayqYHO-TEX-
HoJIoru4eckoro passutus Poccuniickoit denepanum».
[Tpuxa3 MunucrepctBa oO6pa3zoBanus u Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O06 yrBepxknenuu [lopsiika TPUMEHEHUS OPTaHU3AMMUSIME, OCYIIECTBISIONMMU 00pa3oBa-
TEJbHYIO I€ATEIbHOCTD, SJIEKTPOHHOTO O0YyUeHUsl, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTUH TIPU peain3aliii 00pa30BaTeIbHBIX TPOTPaMM».

4.2. OcHoBHas JquTepaTypa:
®uxteHronsi] .M. OcHOBBI MAaTEMaTHYECKOTO aHaIu3a: YYeOHUK IS BYy30B, 15-¢ usn.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.
®duxterronsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHATN3a: YUYEOHUK s BYy30B, 14-¢ u3.,
crep. CIIO, Jlanb. 2023. Yacts 2. 464 c.
Kynpsasues JI.JI. Kpatkuii kypc maremarudeckoro ananusa. T.1. {uddepenumansHoe u uH-
TerpajibHoe UCUUCIIeHUs QYHKIMH 0THON mepeMeHHON. Psnpl: YueOHUK [DIeKTpOHHBIN pe-
cypc]: yue0. - DnekTpoH. naH. - MockBa: ®usmatiut, 2015. - 444 c. [Pexum goctyna: URL:
https://e.lanbook.com/book/71994 - 3ar. ¢ skpana.]

4.3. JlomosHUTeJILHAS JIUTepaTypa:

[Tuckynos H. C. [IuddepennmanbHoe 1 UHTErpaJibHOE UCUHUCICHHUS Ui BTy30B. B 2-X To-
Mmax. M.: Muterpan - [Ipecc, 2009 — 416, 544 c. 180 »xk3.

3y6koB B.I'., JIsxosckuii B.A., Maptsinenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMaTUKHU JJIs1 TEXHUYECKUX BBICIIMX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MT'I1Y, 2012. 400
IK3.

Kpatkuit xypc BbICIIEl MaTeMaTHKH [DJIEKTPOHHBIH pecypc]: y4ed. - DIEeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  pocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]

Byrpos A.C., Hukonbsckuit C.M. Briciias maremaTnka: y4eOHHUK 715 By30B B 3-X ToMax. M.:
Hpoda, 2009.


https://e.lanbook.com/book/93522

8

5. HuterpanpHoe ucuucienue GyHKIUNA OJHONW U HECKOJIIBKUX NMEpEeMEHHbIX. Teopus mos: me-
TOAMYECKUE YKa3aHUs M BapUaHThI pacueTHO-Tpaduueckux padot // bogynoB M.A., bopo-
nuna C.J., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. MaremaTudeckuii ananu3. Teopust npenenoB u AudepeHnnarTbHOe UCUUCTIEHNE: OCHOBHBIC
MOJIOKEHUSI TEOPUH, METOJMYECKUE YKa3aHUs U BaPHAHTHI pacueTHO-Tpadudeckux padbot //
bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMW»,
2009.

4.4. DaexkTpoHHBbIE 00pa3oBaTebHbIE PeCypChl
[IpoBenenue 3aHATHIA U aTTECTAIM BO3MOXKHO B IUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTeMbI AUCTaHIMOHHOTO oOy4eHus yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTtemaTHKay 3JICKTPOHHBIX oOpa3oBarenbHBIX pecypcoB (DOP) mo BceM pazaenam
IPOrPaMMBI:
DNeMEeHThl MATEMAaTUYECKOTO
aHaJn3a
HHTerpaibHOE ncCUUCICHUE
GbyHKIUI OAHON epeMEHHOM
Huddepenunanpaoe ncymcie-
HUe QYHKINI HECKOJIBKHX TIe-
PEMEHHBIX

https://online.mospolytech.ru/local/crw/course.php?id=313

https://online.mospolytech.ru/local/crw/course.php?id=3781

https://online.mospolytech.ru/local/crw/course.php?id=3362

Pazpaborannsie DOP BKIIIOYAIOT TPEHUPOBOUYHBIC U UTOTOBBIC TECTHI.
[opsimok mpoBeneHust padboT B JUCTAaHIIMOHHOM (pOopMaTe YCTAHABIMBACTCS OTJCIBHBIMHU PACIIO-
PSDKSHHUSMU ITPOPEKTOPA MO Y4eOHOM paboTe /MM LIEHTPOM Y4eOHO-METOANYECKON PabOTHI.

Ka)K,[[BIfI CTYACHT oOecrieueH HHAUBUAYAJIbHBIM HCOI'PAHUYCHHLBIM JOCTYIIOM K BHCKTpOHHOﬁ

OMOIMOTEKEe MOCKOBCKOTO ITOJIUTEXA

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

WHuTepHeT-pecypchbl BKIOYAIOT Y4e0HO-METOAMYECKNE MaTepUallbl B 3JIEKTPOHHOM BUJE, IIPEl-

CTaBJICHHbIE Ha caiiTe mospolytech.ru B paznene: «LleHTp MaremaTuyeckoro ooGpa3oBaHUs»

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

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

[Tone3nbie yueOHO-METOAMUECKUE U HHPOPMAIIMOHHBIE MaTepUAJIbI TPEACTABICHBI HA CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm. -

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTr «THTepHeT» 1J11 OCBOCHHS

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

4.5. JIulieH3M0HHOE U CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoOe odecrievyeHne

Ne| HaumenoBanme | PazpabGotuukI1O | Hoctynmuocts (jiu- | Ccbuika Ha Enunslii peectp
(mpaBoobnaa- LIEH3UOHHOE, CBO- | POCCHICKMX MpOrpamm s
TEJIb) 601HO pactpo- OBM u B/] (npu Hanmu4um)
CTpaHsieMoe)
1 | Astra Linux | OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36



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.matematikalegko.ru/
http://www.i-exam.ru/
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

2 | MoitOduc OO0OO "HOBBIE JIneH3noOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 1)

4.6. COBpeMeHHbIe HpO(l)eCCI/IOHa.]ILHBIe 0a3bl JaAaHHbIX U HH(bOpMaIII/IOHHbIe ClIpaBOYHbLIC
CHUCTEMBbI

Ilepeyenn pecypcoB cetu UHTepHET, J0CTYNHBIX /IJIS1 OCBOEHHUS TUCHUILIMHBI:

HaumenoBanue Ccblika Ha pecype HJocTtynHocTn

NudopmannonHo-cipaBoYHbIe CHCTEMBbI

Hocrtynna B cetu Un-
TepHeT 0e3 orpaHuye-
HUHN

https://stackoverflow.co

Stack Over flow
m/

WNudopmannonnsie pecypcebl Cetn

KowcymrantlTmoc http:// www.consultant.ru | ocrymso

[Topran ®enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTeNbHbIX cTan- | http://www.fgosvo.ru. HocrtymHo
JApTOB BBICLIETO 00pa30BaHUS

JIEKTPOHHO-0U0JIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ HocrtynHa B cetu WH-
TEepHET 0e3 orpaHuye-

HUHI
IPR Books https://www.iprbookshop | docrynua B cetu WH-
ru/ TepHeT 0e3 orpaHuye-

HUHI

IIpogdeccnonanbHbie 0a3b1 JAHHBIX

ba3a naHHBIX HAYYHOM 3JIEKTPOH- http://www.elibrary.ru HoctynHo
HOM 6uOIHOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JdocrymHo
MoJIUTEeMaTHYecKas peepaTUBHO-
oubaunorpaduueckas u
HayKoMmeTpHuueckas (bubimomerpu-
yeckas) 6aza JaHHBIX

5. MarepuajbHO-TeXHUYeCKOe o0ecrnevyeHne TUCHUTIMHbI
MarepuanbHO — TeXHUYeCKas 0a3a yHUBEpCUTETa 00ECTICUNBAET MPOBEJCHIE BCEX BHJIOB
3aHATHUH, IPElyCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CaHUTAPHBIM U
MIPOTHBOMOYKAPHBIM IIPABUIIaM U HOpMaM.
Kadenpa «MaTtemaruka» He pacronaraeT COOCTBEHHBIM ayIUTOPHBIM (POHIOM M UCIIOJb-
3yeT yueOHble ayTuTOPHU U3 0011Iero oHa YHUBEPCUTETA.


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/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/
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[Tpu HEOOXOIUMOCTH I TIPOBEICHHUSI NHTEPAKTUBHBIX MPAKTUYECKUX 3aHATUH HUCIIOJb-
3YIOTCSI KOMIIBIOTEPHBIE KIIACChl YHUBEPCUTETA.

6. MeToauveckue peKOMeH AN
6.1. MeToauueckue peKOMeHIAIUH s MPenoaBaTeis
10 OPraHu3anun 00y4eHust

[Ipexne Bcero, ciaenyeT oOpaTUTh BHUMaHHUE CTYACHTOB Ha TO, YTO IPAKTUYECKH BECh U3Y-
JaeMblii UMU MaTepuai He TpeOyeT KaKoi-Tu00 CIeHalbHON (IOTOTHUTEIBHOM) MOATOTOBKY U
BIIOJIHE MO>KET OBITh YCIIEIIHO U3YYEH, €CIIU CTYACHTHI OyAyT CBOEBPEMEHHO BBIMOJIHATH JOMAIII-
HUE 33/IaHKs ¥ TI0JIb30BaThCs (IIPU HEOOXOJMMOCTH ) CUCTEMOM TIAHOBBIX KOHCYJbTALUN B TeUe-
HUE KaXJ0ro ceMectpa. Boulenmmue B Kypc Mar.aHajin3a pasJieibl SBISIOTCS KIACCUYECKUMU, B
TO 7K€ BPEMSI OHU MMPAKTUYECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT LIIUPOKOE PACIIPOCTPAHEHUE IS
pelieHust pa3Horo poja 3a/ad BHYTPU caMOM MaTeMaTHUKH U MPUKIAIHBIX 3aaad. X ocBoeHHE
IMOMOYET CTYIEHTaM JIOTUYECKH BEPHO, API'YMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U MMUCHbMEH -
HYIO pedb, YCIEIIHO MPUMEHATh HAKOIJICHHbIEC 3HAHUS B TPO(ECCUOHATILHOM IEATEIILHOCTH.

HeoOxonuMo ¢ camoro Havamna 3aHSITHI PEeKOMEHIO0BATh CTYAEHTaM OCHOBHYIO U JIOTIOJ-
HUTEJIbHYIO JTUTEPATYPY, a B KOHIIE CEMECTPA 1aTh CIUCOK BOIIPOCOB JJIsI HOJATOTOBKH K 9K3aMEHY.

Ha nmepBoM 3aHATHY IO JUCHHILIAHE CIEAYET 00513aTeIbHO TPOUH(POPMHUPOBATH CTY/ICH-
TOB O Bue U hopMax TEKyIIel U IPOMEKYTOYHOM aTTeCTallui 0 AUCIUILIMHE, CPOKAX UX MPO-
BEJICHUSI, YCIOBHSIX JIOMYCKa K MPOMEXKYTOUHON aTTECTAIlMU, TPUMEHSIEMBIX BUAAX TPOMEXKY-
TOYHOT'O KOHTPOJISL.

N3noxeHne TEOpEeTHUUECKOro MaTepuala JIOHKHO CONMPOBOXKAATHCA WILIKOCTPATUBHBIMU
puUMepamMu, TIIATEIbHO OTOOPaHHBIMU IIpernoJaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIQJIKH MPU PEIICHUH 3aa41 HE OTBJIEKAJINA OT TJIABHOTO: OCMBICIICHUS UAEU U CYTH PUMEHS-
eMbIX MeToZ10B. ClenyeT Bcerja yka3blBaTh MPUMEPHI IPAKTUYECKOTO IPUMEHEHHUS paCCMOTpPEH-
HBIX Ha 3aHATHUSAX YpaBHEHUU U popmyiL.

[IpakTrueckue 3aHATHS JOJKHBI ObITh OPTaHU30BaHBI MPETOaBaTEIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCH BpEMsI Ha NIEPHOINYECKOE BHITIOJIHEHHE CTYJEHTAaMH HEOOJIBIION CaMOCTOSI-
TENbHON PabOTHI B ayAUTOPHH ISl IPOBEPKH YCBOCHUS U3II0KEHHOTO MaTepHuaa.

[IpenonaBatenb, BeayIUiA MPAaKTUUECKHUE 3aHATHS, IOJDKEH COTIaCOBBIBATh YU4EOHO-TEMa-
TUYECKHH TJIaH 3aHATUH C JIGKTOPOM, HUCTIOJIB30BaTh €IUHYIO0 CUCTEMY 0003HAUYCHUM.

[IpenogaBaTento cienyeT AOOMBATHCS CHCTEMAaTUYECKOW HEMpPEephIBHOW PabOTHI CTYCH-
TOB B T€UEHHUE CEMECTpa, HEOOXOIMMO BBISBIISITH CHJIBHBIX CTYICHTOB M NMPUBJICKATh UX K HAYYHOMN
paboTe, K y4acTHUIO B pa3HOTO pojia OJIMMITHAIaX U KOHKypCax.

CTyaeHT MOKEH ONIYyIIaTh 3aMHTEPECOBAHHOCTH MPETOaBaTeNsl B JOCTHKEHUHU KOHEY-
HOTO pe3ylbTaTa: B MPUOOpPETeHHH OOYYAIOIIUMUCS MPOYHBIX 3HAHUN, YMEHHH W BiaJIeHUS
HaKOIUIEHHOW MH(GOpMaIMEH I pereHus 3a1a4 B Ipo(eCCHOHATBHON AeITEIHHOCTH.

6.1.1. Oo0pa3oBaTejbHBbIE TEXHOJIOTHI

[IpoBeneHue 3aHATHII U aTTECTAIIUA BO3MOXKHO B JUCTAHITMOHHOM (popMaTe ¢ IprUMeEHe-
HUEM CHUCTEMBbI JUCTaHIIMOHHOTO 00y4yeHus yHuBepcuteta (CO-LMS) Ha ocHOBe pazpaboTaH-
HBIX Kadeapoi «MareMaThkay 3JIeKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem paszne-
JaM mporpammsl (cM. 1. 4.4).

[Topsnox npoBeneHus: paboT B AUCTAaHIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU
pacropsHKeHUAMHU MPOPEKTOopa Mo y4eOHOH paboTe W/MIM HEHTPOM yuyeOHO-METOIMYEcKoil pa-
OOTBI.

6.2. Meroauueckue yKazaHus JJIs1 00y4al0LIUXCS 110 OCBOEHUIO
AUACHMILIHHBI
Pa3nen 1: nuddepennuanbHoe ucunciaenne GyHkiuii 01HOI nepeMeHHOM
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[Tpu u3ydyennu quddepeHInaaIb-HOro HCYUCICHUs (PYHKINI 0THON TepeMeHHON oOpaTuTe
BHUMaHHE Ha TIOHATHE Ipesena GyHKIUN B TOYKE M METO/BI ero Beraucienus. [Ipenen — ogHo u3

OCHOBHBIX TOHATHI MaTeMaTH4eckoro ananusa. Ilpu BeYUQuestyiu npeenos QyHKMN Hazo,
IIPeXKIE BCEro, BBIACHUTH XapaKTep HEOIPECICHHOCTH . ,0-0,00—00,1* . YrobhI
LO o0

OBJIA/IETh TEXHUKOM PEIICHHUs 3a/1a4 Ha BBIYUCICHUE MIPEEIIOB, HA/I0 3HATH JIBA 3aMeUaTeIbHBIX
npezena, TabauIly SKBUBAJICHTHBIX OECKOHEYHO MallbIX, MpaBuiio Jlonuranis, pa3iuyHble TPUEeMbI
PaCKpBITHSI HEOTIPEICICHHOCTEH B 3aBHCUMOCTH OT BHJa (DYHKIIMM M PEIIUTh JOCTATOYHO OOJIb-
10€ KOJIMYECTBO 3a]1ay.

[Ipu m3ydeHun TeM, MOCBSIICHHBIX MPOU3BOAHOW W AuddepeHnnany (QpyHKIUHA, HATO0
OCMBICIIUTh UX T€OMETPUUYECKUI CMBICI, TOHUMATh pa3inyue Mexay HuMU (nuddepeniman - ato
rJIaBHAs JIMHEHHAas 4acTh npupamieHus Gynkuun). TBepao 3HaTh (Kak TabIUIly yMHOKEHUs) (hop-
MyIbl [udGepeHIIpoBaHUS OCHOBHBIX 3JIEMEHTApHBIX (QYHKIUI U mpaBuia AuddepeHnnpona-
HUs (BCe, KOHEYHO, HO OCOOCHHO NIPaBIWIIO MU HEepeHIIMPOBAHUS CIIOKHON (PYHKIINN).

OOpatuTe BHUMaHUE Takxke Ha ocobeHHOoCTH nuddepenupoBanus GyHKIUN, 3aJaHHBIX
B HESBHOU (popMe, mapaMeTpudecKu, Ha ipreM Jorapudmmudeckoro nuddepeHupoBanusl.

CrnenyeT 4eTKO 3HaTh U YMETh MPUMEHSTH AITOPUTM HCCe0BaHus QYHKIUN U TTOCTpOe-
HUS rpaMKOB: ONpPEACTICHHE TOUYEK Pa3phiBa (M MX KIACCH(PHUKAIHIO), ACUMITOT rpaduka (BepTu-
KaJIbHOW, HAKJIOHHOM, TOPU30HTAILHOM), HEOOXOAUMbIE U JOCTATOYHBIC YCIOBUS MOHOTOHHOCTH
(GyHKINH, CYIIECTBOBAHUS JIOKAIBHOTO YKCTPEMyMa, MPOMEXKYTKOB BBITYKIOCTH U BOTHYTOCTH
(GYHKIIUY ¥ TOYEK reperuoa.

Paznen 2: nudpdepenunaibuoe ucunciaenne GyHKIMiA HECKOJIbKHUX NepeMeHHbIX

[Ipu n3ydyeHuu JaHHOTO pa3fesia 00paTuTe BHUMAaHKUE Ha TO, YTO (DYHKIUS IBYX MEpeMEH-

HBIX IMEET HATJISTHBIA T€OMETPUIECKHIA CMBICIT — 3TO IOBEPXHOCTH B TPEXMEPHOM IPOCTPAHCTBE

Haxo ocMBICINTE OHATHS YaCTHBIX MMPOU3BOJAHBIX U ITOJIHOTO I[I/I(I)(i)epeHLII/IaJ'Ia 1 0COOCH-
HOCTb MX BBIYMUCJIICHUSA, OBJIaAACTb TEXHUKON BBIYHCICHUS MMPOU3BOJAHBIX OT CIIOKHOH q)yHKI_II/II/I

HECKOJIbKUX nepeMeHHbIX. Crenyer oOpaTuTh BHUMaHUE Ha TO, YTO JUIsl PYHKIMH Z = Z(X, y)
0%z 0%z
CMEILIaHHbIE YaCTHBIE IPOM3BO/IHBIE BTOPOTO MOPSIIKA PABHBI MEXKAY COOOI: = —— (1eo-

OXo0y  Oyox

pema [lIBapiia), To ecTh OpsAIOK MU PEpEeHIIPOBAHUS HE UMEET 3HAYCHHUSI.

JUnist yHKIIMU HECKOJIBKUX MTEPEMEHHBIX CKOPOCTh U3MEHEHUs (DYHKIIUU B IPOU3BOJIBHOM
HaIpaBJIEHUU XapaKTepU3yeTcsl MPOU3BOAHON 110 HANIPABIIEHHUIO, a HAUOOJIbIIAasi CKOPOCTh U3MeE-
HeHMsl pyHKIMM OyAeT B HalpaBJIEHUN BEKTOPA I'palueHTa.

Crnenyet oOpaTuTh B 3TOW TeM€ BHUMAaHHE Ha HEOOXOAUMOE U JJOCTaTOYHOE YCJIOBHUS CY-
IIECTBOBAHMUS SKCTPEMYMa (PYHKIIUU HECKOJIBKHUX MEPEMEHHBIX.

Pa3nen 3: uHTerpajibHOe HCUHMCIIEHHE
B uHTErpasibHOM MCUMCIICHUU peIIaeTcs 3ajava, 0OpaTHOW TOM, KOTopas paccMaTpuBa-

nack B IuQQepeHIHaNTbHOM HCUHCIIEHHH: Heo6X0auMo HaiiTu s nauuoit gyskmun T (X) Takyro

(GYHKIUIO, POU3BOIHAS OT KOTOPOU ObLTa OBl paBHA 3a1aHHON. HTerpupoBanue QyHKIHA — J10-
CTaTOYHO CJIOXHBIN pa3ziesl MaTEMaTHKH, OBJIAZETh KOTOPHIM MOKHO TOJIBKO, €CIIH CTY/ACHT «BO3b-
MET» JIOCTATOYHO OOJIBIIIOE KOJIMUYECTBO HHTETPATIOB Pa3HOTO THUIIA.

Hano tBepao 3HaTh TaOIMIly MHTETPATIOB OT OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH, OCHOB-
HBIE METOIbI MHTETPUPOBAHUS (3aMEHA ITEPEMEHHOM, IMOIBEICHNE 10T 3HaK nuddepeHiumana, uH-
TErpUPOBAHUE 10 YACTSAM, IPUEMBI BBIYMCICHUS HHTETPATIOB OT pallOHANTBHBIX Apobei, OT pas-
HOTO THIIA TPUTOHOMETPUUECKUX (PYHKITH).

Hano ocMbIcIuTh €IMHCTBO MOAX0/Aa K MOCTPOCHHUIO OMPEIEIEHHBIX, KPATHBIX, KPUBOJIH-
HEHHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MOCTPOEHUE HEKOTOPOW MHTErpaIbHON CyMMBI U TIpe-
JIEJIbHBIN MTEPEXO/.
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3HaTh TEOMETPUUYECKUI CMBICT M OCHOBHYIO (DOPMYITy BHIYHCIICHHUS OTIPEICIICHHBIX UHTE-
rpasioB — popmyny Herotona — JlelibHuna, reomerpruueckue u Gpu3n4ecKue NpuiIoKeHHs onpee-
JICHHBIX W KPAaTHBIX MHTErPAJIOB, YMETh HAXOIUThH IJIOMIAb TUIOCKOW (DUTYpHI, JUIMHY KPUBOM,
00bEM U IIOLIA/(b IOBEPXHOCTH TEJ BPAILICHHSL.

7. ®OH] OLIEHOYHBIX CPEJICTB
@DOoH/1 OLIEHOYHBIX CPEJCTB MpecTaBiieH B [Ipuoskenuu 2 k pabodeid mporpaMMe U BKIIOYACT
pa3aenb:
1. MeTobl KOHTPOJIS ¥ OIICHUBAHKS PE3YJIbTaTOB O0YYCHUSI.
2. [llkana u KpUTEpUHU OLICHUBAHUS PE3YIHTATOB O0yUCHHUSI.
3. O1ieHOYHBIE CPE/ICTBA.
3.1. Texymmii KOHTPOJIb.
3.2. [IpomexxyToUHast aTTeCTaIHsL.
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TemaTnyeckuii IJIaH AIMCHUILINHBI «MaTeMaTH4YecKUii aHAJIHU3»

10 HANIPABJIEHUIO NOATOTOBKH
21.05.04 T'opHoe nejio
[poduns
IIaxTHOe U MOJA3eMHO€E CTPOUTEIbCTBO.
Kpanuduxarms
I'opHbIil MHKEHEP-CIENNATIUCT
®opma o0ydenusn : 3a0uHas
I'on naGopa: 2025/2026

Ilpunoscenue 1

Buabl yueOHoii padoThl, .
Buabl camocTosiTeILHOM pa-
= BKJIKOYAsi CAMOCTOSITEJILHYIO pa- 50TBI ®opMmbI aT-
Ne ? E B 00Ty CTY/1eHTOB, CIVIEHTOR TecTalun
3 Paznen S| g8 U TPY10eMKOCTh B 4acax ya
= PY.
n/n 5| 2 =
SHETES Pe-
J| IVC | Jlag | CPC | KCP | K.P. | KIL. | PTP| ¢e- | K/p 9 3
par
Bropoii cemecTp
Pa3znen 1. JIludbdepennuansroe uc-
1.1 | yucnenue QyHKIMI OAHON TIEPEMEH- 2 1 2 16
HOM.
O030p 3amav epBoTo pasena
1.2 | Beinaua 3aganuii PT'P Ne 1 o mare- 2 2 4 16 +
MaTHYECKOMY aHAITH3Y.
13 Paznen 2. DYHKOMU HECKOJBKHUX 2 3 2 16
nepeMeHHbIX
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00630p 33124 110 PYHKIHSIM HECKOJIb-
KHX MePEMEHHBIX

14 N 4 2 16 +
Beigaua 3aganuit PI'P Ne 2 o ¢yHk-
IIUSAM HECKOJIBKMX TIEPEMEHHBIX
Paszgen 3. UnTerpajibHoe ucumcJie-
HHE
1.5 | Berinaua 3aganuiit PT'P Ne 3 o unte- 5 16 +
IPabHOMY HCUYHCIICHHIO
00630p 3a7a4 MO0 HEONMPEACICHHBIM,
1.6 | onpeneneHHBIM ¥ HECOOCTBEHHBIM 6 4 16
WHTErpaiam
17 O0630pHas neKuus M0 KpaTHbIM WHTE- 7 16
rpajxam
18 O0630p 3amau Mo KpaTHBIM HWHTErpa- 3 2 12
J1aM
19-
®opma aTTecTaumuu 21
Bcero yacoB mo AMCHUIIINH
cero 4acoB IO JUCHMILINHE 12 124 3

PI'P
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Ilpunoscenue 2
®OHJ ONEHOYHBIX CPEICTB
nO IMCIHUIIVINHE
«MaTemMaTHYeCKHH aHAIN3)
3aounas popma 00yyeHUs

Hamnpasnenue nmoaroroku: 21.05.04 I'opHoe aeno.
[Tpoduie: IllaxTHOE ¥ TOA3EMHOE CTPOUTEIHCTBO.
®opmbl 00yUeHUs: 3a04HAS.
Kadenpa: «Marematuka
1. MeToabl KOHTPOJIS M OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHusl

JIJ11 KOHTPOJISI YCIIEBAEMOCTH U Ka4eCTBa OCBOCHMSI TUCLUIUIMHBI HACTOSILEN IPOrpaMMOit
MIPEeyCMOTPEHBI CIIEYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCTIeBaeMOCTH (TEKYIIUHA KOHTPOJIb);
- IPOMEXYTOYHAs aTTecTalus (3K3aMeH).

2. lllkana 1 KpUTEPUH OLEHUBAHUS Pe3YJIbTATOB 00y4eHHs

dDopMa NPOMEKYTOYHOM aTTEeCTALUM: IK3aMeH

[TpomexyTouHas aTTecTanus o0yJaromuxcs B popme 3K3aMeHa MPOBOUTCS 10 pe3ybTaTaM
BBIIIOJTHEHUS BCEX BUJI0B yueOHOM pabOThI, IPELYCMOTPEHHBIX YU€OHBIM IJIAHOM 110 JJAHHOM HCLU-
IUIMHE, MPU ATOM YUUTBHIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TEUEHHUE Ce-
MecTpa. OLeHKa CTENEeHU JOCTUKEHUsI O0yJaroIUMUCS TUIAHUPYEMBIX PE3yJbTaTOB O0y4YEHHS IO
JUCHUILIMHE POBOIUTCS MpernoaBaTesieM, BeAYIIUM 3aHATUS 10 AUCIUIIMHE METOJIOM JKCIIEepT-
HOM onieHku. [1o uToram nmpoMexxyTo4yHoi aTrTecTaluy MO AUCLUUILIIMHE BbICTABISAETCS OLEHKA «OT-
JUYHOY, «XOPOILI0Y, «YAOBIECTBOPUTEIHHOY» UITN «HEYIOBIETBOPUTEIHLHOY.

HIkana oneHUBaHUA Onncanne

BeinonHeHsl Bce o0si3aTebHbIC YCJOBHSI NMOATOTOBKH CTY-
JAeHTa K HPOMEKYTOYHOH aTTecTallH, IPETyCMOTPEHHBIE
IpOrpaMMoi JucuUIUIMHbBL. CTylIEeHT NEMOHCTPHUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [TOKA3aTENSIM, IPUBEICHHBIM B
OTtmn4HO TabIMIaxX, ONepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHUIMH,
HaBbIKaMH, MPUMEHSET UX B CUTYallUsAX MOBBIIIEHHON CII0KHO-
ctu. IIpm >TOM MOryr OBITH JONYIIEHBl HE3HAUYUTENbHbIC
OLIMOKH, HETOUYHOCTH, 3aTPYAHEHUs IpPHU IMEpPEeHOCe 3HAHUM U
YMEHHI Ha HOBBIE, HECTAHJAPTHBIE 3a/1a4H.

BeinonHeHsl Bce 00si3aTelbHbIE YCJOBHSI NMOATOTOBKHU CTY-
AEGHTA K IPOMEKYTOYHON aTTecTauMu, IPETyCMOTPEHHBIE
porpaMMoi JucuuIuiHbl. CTyIE€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENSIM, IPUBEACHHBIM B
TabJIMIaX, ONEPUPYET NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMU. B To jxe BpeMs ITpu OTBETE JOIYCKAET HECYIIECTBEH-
HBIE IOTPEIIHOCTH, 3aJa4d PEIlaeT ¢ HEN0YETaMH, HE BIIHSIO-
LIMMH Ha OOLIUI X0/ peleHusl.

Xopomuio

BrinonHensl Bce o0si3aTe/ibHbIE YCJIOBHS MOATOTOBKHM CTY-
AEHTA K NPOMEXKYTOYHON AaTTecTalMu, NPEIyCMOTPEHHbIE
VY 10BNIETBOPUTENHHO nporpaMmMoi TucuuIuiiHbl. CTyJIeHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB MTOKA3aTeJIsIM, IPUBEICHHBIM B
TabIuIaxX, ONepupyeT NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH,
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HaBbIkaMd. Ho moka3bIBaeT HeriyOOKue 3HaHUS, IPU OTBETE HE
JIOITyCKaeT ITpyOBIX OMMOOK UM MPOTUBOPEUUH, OJJHAKO B (op-
MYJIMPOBAaHHU OTBETa OTCYTCTBYET JIOJDKHAsI CBS3b MEXKIy aHa-
JU30M, apryMeHTaluell U BBIBOJAMHM, B PEHICHUH 33]a4 MOTYT
coziepKaTbes rpyObie OMOKH. J{iis momy4eHus mpaBHILHOTO OT-
BeTa TpeOyIOTCSl yTOUHSIOUINE BOPOCHI.

HeynosnerBopurenbHo

He BbmonHeHsl 00si3aTeIbHbIC YCJIOBHSA IOATOTOBKH CTY-
JAEHTAa K IPOMEKYTOYHOH aTTeCTalliH, IIPEIyCMOTPEHHBIC
nporpammon nqucuuiuinHel, MM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBHE 3HAHUM, YMEHHM, HABBIKOB IIPUBEICHHBIM
B TaOJIMIIAX, TOITYCKAIOTCS 3HAYUTEIbHbIE OITNOKH, TIPOSIBIISETCS
OTCYTCTBHE 3HAHWI, YMECHMI, HAaBBIKOB IO POy IOKa3aTelew,
CTYJIEHT MCIBITBIBAECT 3HAYUTEIbHBIE 3aTPYIHEHHUS IIPU ONEPU-

POBaHUU 3HAHUSAMU U YMCHUSAMU.

IlepeyeHb O1IEHOYHBIX CPEICTB IO AUCHUILINHE

3. OneHOYHbBIE CpeaCTBA

«MaTeMaTHYeCKUH aHAJIN3)

HanmenoBanue IIpencrasnenue oue-
Ne KpaTkas xapakTepucTHKa OLIEHOYHOIO
W | OUeHOUHOrO cpen- cpencTsa HOYHOI'O CPEJCTBA B
CTBa DOC
1 KonTponbhas (ca- CpenctBo npoBepkd yMeHU NpuMeHSATh | KoMIIEeKT KOHTpOb-
MOCTOSITEIIbHAS ) MIOJIyYCHHBIEC 3HAHUA U1 PELICHHS 3a1a4 | HbIX 3aJaHUH 110 Ba-
pabora ONPENEIECHHOTO THIIA M0 TEME WM pa3- | pUaHTam
(KP) JeIry

2 | PacuerHo-rpadu-
yeckas pabora
(PT'P)

CpencTBo MpoBEpKH YMEHUN NPUMEHSTH
MIOJIyYEHHBIE 3HAHUS 110 3apaHee OIpese-
JIEHHOM METOJMKE JUI pEeIIEHUs 3a1ad
WM 3aJaHuld 10 MOAYJIK WU JUCLU-
IUIMHE B LEJIOM.

Kommnexkr  3amanuit
U1 BBITTOJIHEHUS pac-
4eTHO-TpaduIecKoit
paboThI

YcTHBIM Onpoc Co-

CpeI[CTBO KOHTPOJIA, OpIraHU30BAHHOC KaK
crienuyajibHas 66CC}13 neaarorn4eCcKoro pa-
OOTHHKA C O6y‘laIOIJ_II/IMCH Ha TCMBI, CBA-

Bompocs o

3 OecenoBaHue, 3aHHBIC C M3y9aeMO IUCIIUILUTNHON, U pac- | TeMaM/pa3zienaMm JTuc-
YO) CUMTAHHOE Ha BBLISICHEHHE 00beMa 3HAHUI LUTUIAHBI
oOyuJarolerocsi Mo OnpeaeIeHHOMY pa3-
Neny, TeMe, mpooyieMe U T.11.
CucremMa CTaHIapTU3UPOBAHHBIX 3a/IaHUH,
4 Tecr TTO3BOJISIONIAS aBTOMaTH3UPO- @DOHT TECTOBBIX
(T) BaTh MPOLEAYPY U3MEPEHUsI YPOBHS 3HA- 3alaHui
HUN 1 yMEeHHI 00yyaromerocs.
5 | Ox3ameHanmonHble | CpescTBO TPOBEPKH 3HAHWA, yMEHHH, | DK3aMeHAIMOHHBIE
OUIeTHI HaBBIKOB. MOKET BKJIFOYAaTh KOMILJIEKC T€O- | OUIIETHI.
(Ob) peTHYECKUX BOIPOCOB, 3aaad, mpaktuue- | lllkama oneHuBaHus u

CKHUX 3aJIaHUH.

npoucaypa MNpHUMCEHEC-
HUsL.

[IpomexxyTouHas aTte-
crauus (ITA)

Dk3amen (D)

1) ycrro (Y)
2) mucbMenHo (1)
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3.1. Tekyuuii KOHTPOJIb

OneHouHble CpeACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a7aHus B popMe OJaHKOBOTO TECTUPOBAHMSA JUISI KOHTPOJISI OCBOCHUST 00YJarOIIUMHUCS Pa3/IesioB
JTUCHUIUTMHBEL, ipreM PI'P.
Conep:kanue pacyeTHO-Tpauueckux pador.
PacuerHo-rpadguyeckas padora Nel no nuddepenunanbHoMy ucuucIeHNI0 GyHKIUIA 0XHOM
nepeMeHHOoI
Kpatkoe coneprkanue u 3Tansl pacueTHO-TpapuuecKoi paboThI:
IIpenen uncnoBo# Mocae10BaTEIbHOCTH, IPEET GYHKLUH.
HccnenoBanue (yHKIIMM HA HEIPEPHIBHOCTb.
Beruuciienue npon3BoAHbBIX QYHKLNU.
HccnenoBanue GyHKIUHU, HOCTPOCHUE IPaUKOB.
PacueTHo-rpaduyeckas padora Ne 2 1o pyHKIMAM HECKOJIBKHUX NepeMeHHbIX.
Kparkoe conepkanue pacyeTHo-rpadu4eckoil paboTh:
DyHKIUY HECKOJIBKUX NepeMeHHbIX. YacTHbIe Tpon3BoAHbIe. [[por3BOIHBIE OT CIIOKHBIX (PYHK-
uuit. [lpon3BoaHas 1o HaNpaBICHUIO U FPAJUEHT. DKCTPEMYM (PYHKIIMU JBYX EPEMEHHBIX.
PacuerHo-rpadguyeckas pa6ora Ne 3 Mo MHTErpaJIbLHOMY HCUYHCIEHUIO.
Kpartkoe copeprkanue u 3Tanbl pacueTHO-TpapuuecKoil paboThI:
Ilepsviii sman:
MeTtob1 UHTETpUpPOBaHUS. BbluniciieHue HEONPEIeIeHHbIX HHTErPAJIOB.
Bmopoii sman:
[IpunoxxeHus onpeaeneHHbIX HHTErpaioB. McecnenoBanrue cXoAMMOCTH HECOOCTBEHHBIX UHTETPa-
JIOB.

KomiuiekT 3aganuii 111 BHITOJIHECHUS
pacuetHo-rpadpuyeckux pador (PI'P)

o qucruinimae MaTteMaTHyecKuii aHAJIn3
(HaI/IMeHOBaHI/Ie III/ICI_H/II'UH/IHBI)

Teopus npeaesioB u nudpdepeHunpoBanne PyHKIUUH OAHON NepeMeHHOI
1. Haiitu m TIPENIEIIBL:

(2 n) (1+n) Iimm_m
rH°°(1+n) ~(2-n)y"’ e Yn+5+n

NI

2 r° ]

Iim(zn +3W , I|mn( —n), (n—=10 31
| 2MFT) - lim| n+1 |

n—>ook )

2
lim 2X2 +11x +15. lim 4x .
x—>-3 X+3 -0 8in  3X
2n+1 _ 5n—1 Sin 3X ctg7x
lim lim lim (1-3x)
n+2 n
o 3 +5 =01 _ X Xo>+0
(0, x<—m

2. UccnenoBath Ha HENIPEPBIBHOCTD M BBITOJIHUTE YEPTEK: Y =4SiNX, —T <X<0

[TE, x>0
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3. Haiiti mpousBoHy0 pyHKIINH:
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— i _ a2x
2(3X3+4X2_X_2) y =Inarcsin 1-e.

y 15T+ x ' N}

[ 3241
tg X —ctg x X~
y=arctg— —>",
J2
s
y =sin| +t)
(I
COS6X 1 .
= PP = arctg? +sinln 2x
y 3sin(12x+1) g ’ 1-2x¢
y = arctg® In - y:(&)
X+2
3
sin(x—2y)+X =7x x =etcost, y=e'cost

4. CocTaBUTh YpaBHEHMsI KacaTelIbHOW M HOPMalM K JaHHOM KPUBOW B TOUKE C aOCIIMCCOM Xo :
y=x2+8/x =32, x,=4.

1
_ y2
5. HpOBeCTI/I ITOJIHOC HUCCIICA0BAHUC U IIOCTPOUTDH rpa(I)I/IK f (X) =X+ —
X

q)yHKIII/II/I HECKOJBbKHUX IEPEMEHHDLIX

1. HaiiTi 4acTHBIC IPOU3BOIHBIC BTOPOTO MOPSIKA, YOSTUTHCS, UTO Z' = ,z= X? +3y?
v I
2. Haiiti rpagrieHT QYHKIHU Z = BTouke M (X ,y ): z= Y, , M (4,6).
f(x,y) 0 0 0 ﬁ 0

3. ccnenoBaTh Ha SKCTpeMyM GYHKIHIO Z = X2 — X+ Y2 +2V .

HNurerpuposBanue
BoryucauTe HeonpeaeJeHHbIe HHTerpaJibl

dx
1 X- 2_de y X X
IZ(X x ] J(X +1)e dXx, [xcos3xdx, [e*cosxdx,

dx dx '[&dx Xx+1 sin® x

) , dx, dx,
X% —6x+18 jx2+6x+5 J /

(x—6)(x+2) X2 +3 cos? X

Boruncanrthb onpeacjJeHHbIC HHTEIrpaJjbl

nj635in2 X COS Xdx } dx }(X —1)e”dx TL
] ' oNIF3X 0 ’ 1XN7+InX
6 dx 2 1+ % 4 dx L X% +2X
| E— | dx, | , | dx,
11+ /3x -2 aretgx (3x+5)" X+l



ﬁ
!

X3

V1+ x?

I(x —1)e*dx,

dx ,
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-2 1 0
2 .6 ! dX
[ JA=x%dx, _[3sin2 X cosxdx , f :
0 0 01+ 3x
ej dx
1 XN 7+1Inx

Heco6cTBeHHBIC HHTETPAJIbI
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1. YkaxuTe, Kakoil u3 HECOOCTBEHHBIX MHTETPAJIOB SIBJISCTCS CXOAALIMMCS
ojo \/xdx, ofx—3dx, ojo \/gédx .
1 1 1

2. Beranciauts uHTET paJl, YCTAHOBUTH €ro CXOAUMOCTb WJIN paCXO0AUMOCTb

dx

1+ X8

0

3. BbIUKCIKMTH HHTErPAI, yCTAHOBUTH €0 CXOAMMOCTh HJIH PacxoquMocThb [ In xdx
1

a dx
4. BBI‘II/IC.HI/ITL HCCO6CTBCHHBII/I I/IHTera.H j—, yCTaHOBI/ITL €ro CXOANUMOCTh WIN
0

Ldx

5. BEIUHCIUTE HECOOCTBEHHBIH HHTCTIpal I X2 , YCTAHOBUTD €I'0 CXOANMOCTh WJIN
-1

PacxoMMOCTb.

pPacxoIuMOCTb.
KparHble HHTerpajbl

1. U3MeHuTH MOPAAOK MHTCTPHUPOBAHUS B IIBOﬁHOM HHTCTpaIC
2 6-x 1 2-y

a. b[dx_[f(x, y)dy, b. J'dy} f(x, y)dx.

2. BeuuciauThb H(lO— x% — y2)dxdy, D={(xy)|1<x<2, 0<y<2}.
)
3. Berunciaurte _”(12X2 y* +16x°y° )dxdy;
D

D:x=1,y=x%, y=—x.
4. BerunciuTh
[[(x? + y)dxdy, D —MHOXECTBO TOYEK IIIOCKOCTH, OTPAHNYEHHOE THHUAMH
(D)

y=x/2, y=2x, y=2/x (x>0).

5. Haiitu rutoraas GUIypsl, OrpaHUYEHHON JaHHBIMA JTMHHSIMH
y=3/x,y=4¢e", y=3, y=4.

6. Haiitu momanp GUTYpsI, OTpAHHUEHHON MMHUAMH Y = X2, Yy = —X+ 2

8. Haiitu o0bem Tena, noaydeHHOro BpameHneMm Bokpyr ocu OY ¢urypel, orpaHH4eHHON JIMHH-
s y=x%, y=1, x=0.

9. Haiitu 00beM Terna, moy4eHHOTo BpanieHueM BoKpyr ocu OX ¢urypsl, orpaHu4eHHO# JTHHH-
amn Y=X%, y?=X.
KonTpoJsbHbIe padoThl (IpuMepbI)

Bapuant
1. IToctpouts Tpaduk: y = 3c0S 2X

2. Haiitu npenensr:

1) lim (5—n)§+(5+n)22 2) lim 1-£ps 2x 3) lim >g3—x22—x—2
2 (5-n) —(5+n) -0 g -1 -2 X —2X +X—2

—



4) lim @ —x-1

o2 In(x-1)

22

x>0\ 1+xcosx J x00
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—X, X<0
y=4x?, 0<x<?2
3. HccnenoBath Ha HEMIPEPHIBHOCTD M BBIMIOJIHUTH YEPTEK: 3 x> 2
, X >
Bapuanrt
1. Haiiti npousBoguyto Y,:
X
a) y:arctg~°’ln"JL 6) y:(«/;)
X+2
X - t
B) SiN(X—-2y)+__=7x r) x=e ‘cost, y=e cost
y
2. .
Hatitu IIm(:L 1 )
X—o! Y al:clgx

\ )

_\2
3. [IpOBECTH MONHOE MCCITEIOBARME 1 IOCTPOUTH Tpaduk | (X)=x T
X

Bapuant

ou

Nel. Beruucinutb IIPOU3BOJHYIO 110 HAIIPABICHUIO —— 1 HAUTH MOZYJIb BEKTOpa I'paJueHTa s

0S

X
dynkim U=2Xy + —— + 23 prouke  A(6;9;1) B HanpaBieHnH, COCTABISIONIEM ¢ OCSMH KOOP-

y
3 6 n
coso. =", cosPB=",7<

7 7 2

AUHAT YTJIbL

Ne2. UcenenoBats Ha sxcrpemym Gyakumo Z = XY(1—4X? — 4y) d— 5.
VA

4
Ne3. z=In(y—-x), X=+/sint, Yy=co0st. Haitru .
dt
Bapuaunr
Beiuucnurts:
2. )
1. !:\3& _1[(2x+1) In xdx .

-2
X2 — 4 sin® 3x 2x —1

dx dx dx.

3'~|.x2+4x ' 4'I00523x ' 5"[\/4—2x—x2

1. BBIUHUCTUTH UHTETPAJIBL:
+00

I xe ™ dx.

T dx
1 e X-A/INnX

N3006pa3uth 0071aCTh MHTETPUPOBAHUS U U3MEHUTH TOPSIIOK MHTETPUPOBAHUS B IOBTOPHOM HHTE-

rpane
0 I dx
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l f (x; y)dy.

Bbruncnuts miomans (Urypsl, OrpaHUYEHHONW JTMHUSIMU

y=2-x°, y=X
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BapuaHT 3agaHuii TPEHUPOBOYHOIO TECTA
3agaun

3
2. yzm, dy-? 3.
X

1 gacThb 1. y=sininx, y,y'-?

y =3x2 +xe*, X,=2,Ux=0,1, Uy -?
4. HaiiTu mpou3BoHyt0 V',

i _3 arctg7 x
a) yzsfsm“—xx 6) y =X

B) eXV+)L= €0s 3x r) X=cost+sint, y=sint—tcost
X

5. Mccnemosars Ha akcrpemyM f(X)=(x— 3)2 (x=5).
2X

6. Haiitn mHTEpBaIBl MOHOTOHHOCTH Y = — .
X
3

X )
7. HaiiTu HauGosbllee, HaUMEHbIee 3HadeHue QYHKIUN f(x) =__-16x na otpe3ske [_5’1] '

8. [Toctpouts KacatenbHyto K rpapuxy Gynkiun f (X) =3arccos X* B Touke X = 3 :

2 4acThb 9. Haiitu npenensi:

1) 1im G+)5=(+n).  2)lim tg2x  3) lim X +2x-3  4) lim tg5

N> (2 n n) _ (1_ n) -0 —1 x>-3 X +5X +6X Hﬂz tg3x
3 yacTb
(0, x<—m

10. HccnenoBaTh Ha HENPEPHIBHOCTD U BBIOIHUTD YEPTEXK: Y = J sinx, —m <x<0.

tn, x>0

3
X

XX —4°

11. TIpoBecTH MOTHOE UCCIEOBAHUE U OCTPOUTH rpaduk  f (X) =

Kpurtepun ouenku:

- OLICHKA «3a4YTCHO» BBICTABIIICTCA CTYACHTY, €CJIM OH PCTYJISAPHO B TCUCHUC CEMECTpPA MPCACTABIIAI
peICHUA 3aaa4, BBIITOJHHI ITOJTHOCTBIO BCC 3aJlaHUA U UX 3alllUTUJI, OTBECTUB Ha BOIIPOCHI IMperoaa-
BaTCJIA,

- OIICHKA «HEC 3a4YTCHO» BBICTABJISACTCA CTYACHTY, €CJIM OH HEPETYIAPHO B TCUCHUEC CEMECTpa Mpea-
CTABJIAJI PCIICHUA 3a/1a4, BBIMIOJIHUWII 3aJaHUA HC IMMOJIHOCTBIO HUJIN BOO6I_I_IC HC IPpCACTABJIIAI pa6OTLI
Ha IMPOBEPKY, AOITYCKACT CYIICCTBCHHBIC HCTOYHOCTH B OTBETAX Ha BOIIPOCHI IPCTIOJaBaATCIIA.

Jlnist ipoBeieH sl TEKYILEro KOHTPOJIs 3HAaHUN CTYAEHTOB B TUCTAHIIMOHHOM (hopMmate B pas-
paboTaHHBIX Kadenpoi «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOuHbIe (MPOOHBIE) Te-
CTBL.

3.2. IIpomMe:kyTOUHAs aTTeCTAIUS
KoMmmuiekT Bonnpocos
TN ®PEPEHIIUAJIBHOE UCYUCJIEHUE ®YHKIIUN OJHOW NEPEMEHHOM
1. TlonsTHE IEpEMEHHON BEIMYUHBI U 00IACTH €€ H3MEHEHHSI.
2. mnoHsATHE GYHKINOHAIBHOMN 3aBUCUMOCTH, Kiaccupukanus QyHKIui.



26
3. OmpeneneHue v TUITH YUCIOBOM MOCIEIOBATEIEHOCTH.
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14.
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16.
17.
18.
19.
20.
21.
22.

23.
24,

25.
26.
27.
28.
29.
30.
31.
32.
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[Ipenen uncioBoi MOCIEIOBATENBHOCTU. ApHU(pMETHIECKHE OTIEPALIUU HAJ| TOCIIEI0BaTEIbHO-
CTSIMH.

YcioBus CyliecTBOBaHUSI KOHEYHOTO Tpe/ieia YUCIOBOI oce10BaTeIbHOCTH (Teopembl Koiu
u Beiiepurpacca).

Bropoii 3ameuaTenbHbIi Ipeaed.

[Tpenen ¢pynkuuu. Onpenenenus. [ eomerpuyueckas MHTEpIpETaHs MOHATHSA MTpeieia () yHKIHH.
CBolicTBa peIeIioB.

BbeckoneuHo maibie, 06CKOHEYHO OOJbIINE (QYHKIIHH.

[TepBrlii 3aMeyaTeNbHbIN MPEE.

beckoHeyHO Masble BEIMUMHBL. DKBUBAJIEHTHBIE OECKOHEUYHO MaJIble U UX UCII0JIb30BAHUE IIPU
BBIUMCJICHUH MpeesioB. Tabnuia 3KBUBaICHTHBIX 0ECKOHEYHO MaIbIX.

HenpepsiBHOCTH QYHKITNH B TOUKE U HAa IpoMexyTke. OqHocTopoHHue npeaensl. Kinaccuduka-
1Sl TOYEK pa3pbiBa rpaduka.

CaolicTBa QyHKIIMIA, HENPEPBIBHBIX Ha O0Tpe3ke (TeopeMsbl Beitepiirpacca, boasiano — Komm).
[IpousBoanas. ['eomerpuueckuii u GU3NIECKU CMBICI ITPpou3BoAHOM. KacaTenbHas u HOpMalb
K TUIOCKOH KPUBOA.

TaGnuiia MpON3BOIHBIX OCHOBHBIX AJIIEMEHTAPHBIX (DYHKITHA.

CBsi3b MEX/1y CYIIECTBOBAHUEM MTPOU3BOHON (DYHKIIMU B TOYKE U HEPEPHIBHOCTHIO (DYHKIIMH
B TOM 7K€ TOYKE.

[Ipou3BoHast cyMMBbI, IPOU3BEACHHUS, YacTHOTO. [Ipon3BogHas cl0KHOM 1 00paTHOU (HYHKIUHA.
[Ipon3BoHas mapaMeTpUUYECKH 3a1aHHON (PYHKIUH.

[IpousBonHas GyHKIHMH, 3aJaHHON HESBHO.

HuddeperurpoBanue ClI0KHON MTOKAa3aTEIbHON (QYHKIHH.

Huddepenuupyemocts. Auddepennnan. ['eomerpuyeckuit cmbicn auddepeHmmana.
[TpousBoanbie 1 qudepeHnransl BRICIIUX TOPSIKOB.

OcHoBHBIE TeopeMbl AudpepeHnmranbHoro ucurciaenus (teopema depma, reopema Pous, Teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuio Jlonurans.

Muorounen Teinopa u ero cBoiictBa. @opmyina Teitnopa. OctaTounsiit wieH hopmyssl Teinopa
B ¢opme Jlarpanxka u Ileano.

AcuMnToThl rpaguka GyHKINH.

OkerpemyM. Heobxoumoe yciioBue sKCTpeMyma.

JlocTaTOuHBIE YCIOBHSI SKCTPEMYMA.

JlocTatouHoe ycioBue Bo3pacTtaHus (yObIBaHUS ) (DYHKIIUH.

HaubGonbiiee u HaumeHblee 3HadeHus: QyHKIIMU Ha OTPE3KE.

BhImyKki10cTh, BOTHYTOCTB, TOUKa Neperuoda. JlocraTouHoe ycnoBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xomumoe ycnoBue Touku neperuda. Jloctatounoe yciaoBue neperuoa.

OOm1ast cxema MoCTpOeHUs M UccliefoBaHus rpaduka GyHKIHH.

OYHKIMHN HECKOJIBKUX TIEPEMEHHbIX

Omnpenenenne ¥ reOMETPUYECKU CMBICT (PYHKIIUU ABYX MEPEMEHHBIX.

JIuauy ypoBHS QYHKIIMH JBYX MEPEMEHHBIX.

YacTHble IPOU3BOIHBIE (PYHKIIMN HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUECKU CMBICI
@OYHKINH HECKOJIBKUX NEPEMEHHBIX, OHATHE MOIHOTO U depeHuana.
JuddepenurpoBanue ClI0KHBIX QYHKINI HECKOIBKUX MEPEMEHHBIX.

[Tpon3BoHBIE BBICIIUX MOPAIKOB PYHKIIMH HECKOJIBKUX IepeMeHHbIX. CMelIaHHbIe TPOU3BO/I-
Heie. Teopema IlIBapua.

[TpounsBoaHas PYHKIIMH HECKOJIBKUX MEPEMEHHBIX IO HANPaBJICHUIO.

ITpon3BoHas 1O HANIPABICHUIO U TPAJUEHT CKAJISIPHOIO HOJIS.

OKcTpeMyM (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.
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Heo6xoanmoe 1 1ocTaTOYHOE YCIOBHS AKCTpEMyMa (PYHKIIUH IBYX ITEPEMEHHBIX.

HUHTEI'PAJIBHOE NCUUCJIEHUE
[TepBooOpasHasi, HeonpeaeIeHHBINH HHTETpall. Tabrila OCHOBHBIX HHTETPAJIOB.
3ameHa MepeMEeHHON U UHTErPUPOBAHUE IO YACTSIM B HEONPEIETICHHOM UHTETpalie.
HuTerpupoBanue ¢ IOMOMIbIO MOJABEACHUS MTOJ1 3HAK JuddepeHiuana.
HuTerpupoBaHue paroHaIbHBIX IpOoOeH.
HuTerpupoBanue 1o 4acTsM 1 3aMeHa IepeMEHHOM B OIIPEICTICHHOM HHTErpale.
WuTerpupoBanre TPUTOHOMETPHYECKHUX (PYHKIIHIA, OCHOBHBIC TIPUEMBI.
HuTerpupoBanue UppanoHaNbHBIX (QYHKIIUH.
YHuBepcanbHas TPUTOHOMETPUYECKAsl ITOICTAaHOBKA.
OrnpeneneHHpI HHTETpal U ero cBoiicTBa. @opmyna HetoTona — JleliOHuIA.
[TpunoskeHus onpeaeIeHHOT0 HHTETpaia K PeIICHUI0 TeOMETPUIECKIX U PU3NISCKUX 3a1ad.
Brrancnenue mionianei ¢ moMoIso OnpeeIeHHOr0 HHTerpana.

Beruucnenue miomaayn KpUBOIMHEHHOTO CEKTOPA B MOJIAPHBIX KOOPIUHATAX.

Boruncnenue miomazei B npsAMOyroibHbIX U MOJIIPHBIX KOOPAMHATAX C TOMOIIbIO ONpeIeIIeH-
HOT'O MHTErpaa.

Boluncnenue JUIMHBI 1yTH € IOMOILBIO OIPEIEICHHOI0 UHTErpaa.

Beruucnenue AnuHbI 1yTd KpUBOM, 3a1aHHON TapaMeTPUUECKH.

Brraucnenue o0beMa Tela BpallleHus ¢ IOMOLIBIO ONPEIEIIEHHOIO UHTErpaa.

Beruucnenue miomaay NoBepXHOCTH Tejla BpaLleHuUs.

HecoOcTBeHHbIE HHTETpaIIbI IEPBOTO U BTOPOTo TUMa. [IOHATHSA CXOAMMOCTH U PACXOIUMOCTH
HECOOCTBEHHOI'O MHTErpaa.

HecoOcTBeHHbIE HHTETpabI OT pa3pbIBHBIX (QYHKLUH.

3K3aMeHaIII/IOHHbIe Om1eThI

Haznauenue: Ucnonb3yrotes 1uist poBeaeHus mpoMexxyrouHoi atrectaunu (ITA) no aucuummze
«MatemaTrueckuii aHamus".
PernameHT sk3ameHa: - Bpemsi Ha MOATrOTOBKY T€3UCOB OTBETOB - J10 45 MUH.

- Cnoco0 KOHTPOJISI: YCTHBIE OTBETHI.

KoMI1ekThl 2K3aMEeHalMOHHBIX OMJIETOB JOJKHBI coqiepkaTh ounetoB Ha 25-30% GomnbIne yrcna
CTYZICHTOB B Ipymie (XpaHsarcs Ha kadeape «MaremaTHKay).
TunoBbie BApMAHTHI OMJIETOB MPUJIATAKOTCH.
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MUWHUCTEPCTBO OBPA30BAHMS 1 HAYKH POCCUVICKON ®EJIEPAITNN
®EJIEPAJILHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VYPEXX/IEHUE BBICIIET'O OBPA3OBAHMS
«MOCKOBCKHI MOJUTEXHUYECKW YHUBEPCUTET»
(MOCKOBCKMI1 MOJIUTEX)

@akynbTeT 0a30BBIX KOMIETCHIIUH, Kadenpa «Matematuka
Hucounianaa «MaTteMaTHYeCKUM aHalIn3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

[TepBooOpasnas, HeonpeaeIeHHBIH HHTErpaj. Tabauiia OCHOBHBIX HHTEIPAJIOB.
dx

Y5-Xx ++/5—x

3. Haiitu rpaauent GyHKIMH 7 = y\/@ B Touke Mo(1,4) .

Brruncnuts HeonpeaeIeHHbIN HHTETPAIl J‘

4. VYkaxwure, KaKOH U3 HECOOCTBEHHBIX MHTEIPAJIOB SIBIISICTCS CXOASAIINMCS
I \/;dx, IX_3dX, I\/ X2 dx.
1 1 1

5. HaiiguTe sKCTpeMyMbI ¥ TOYKH niepernba pyukmuu Y = (X —1)e™ .

YTBepxkaeHo Ha 3acenanuu kadeapsl maremMaTuku «30» 04. 2025 r., mpotokomn Ne 7
3aB. kadeapoit O.M. bapanosa _/ /

MUHUCTEPCTBO HAYKMU 1 BBICILIET'O OBPA3OBAHNS POCCUNCKOUN ®EJEPALIUN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUYPEXXIEHUE BBICHIET'O OBPASOBAHUS
«MOCKOBCKHUM MNOJJUTEXHUYECKWU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®daxynpTeT 0a30BBIX KOMITETEHITHIH, kadenpa «MaTemaTuka»
HuciunianHa «MaTteMaTHYecKui aHalinu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBI BUJIET
1. HecoOcTBeHHbIE HHTETPANIBI MEPBOTO M BTOPOTO THMA. [IOHATHSA CXOAMMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO WHTErpaJa.
t 2t?

2. Haiitu npon3BOIHYIO QYHKINH, 3aJAHHOW MApaMETPUIECKH X = R y=—17H.
+1 1+t

3. MccnemoBath Ha SKCTpeMyM QYHKIMIO Z = X2 — X+ Y2 +2y.
.6

4. BbluucauTh OnpeeseHHbINH HHTEerpall !; 3sin? x cos xdx..
5. Haiiti 00beM Tela, Moay4YeHHOro BpanieHueM BOKpyr ocu OX (urypsl, orpaHu4eHHO# JTHHH-

s y=x3, y=1, x=0.

YTBepkaeHo Ha 3acenannu kadeapbl MmareMaTuku «30» 04. 2025 r., mpoTokoin Ne 7
3aB. kadeapoii O.M. bapanosa _/ /

J1s mpoBeIeHUs IPOMEKYTOUHOTO KOHTPOJIsl 3HAHUH CTYI€HTOB B IUCTAHLIMOHHOM (popmare
B pa3paboTaHHbIX Kadeapon «MareMaTHKay OHJIAMH-KypcaX UMEIOTCSI HTOTOBBIE TECTHI.



