[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
OWO: Makcnmos Anekceit bopMuaBICTEPCTBO HAVKHU U BBICIIEIO OBPA3OBAHM S POCCUMCKOM GEJEPALIUA

LlomkHOCTb: MDY EO RSl AR TR B O RS PRBCRRTERISE T BH® MHOE OBPA30OBATEIBHOE YUPEX/EHUE BBICIIEO OBPA3OBAHMS
[ata nognucanus: 22.05.2024 18:13:02 . .
Vst morpai ks «MOCKOBCKHI MOJMTEXHUYECKHMIA YHUBEPCUTET>

8db180d1a3f02ac9e60521a5672742735¢18b1d6 (MOCKOBCKI/Iﬁ HOJII/ITEX)

daxkynbrer « THDOpMAITMOHHBIE TEXHOIOTUI)

YT_ IR
Ckai akymsTe

3m¢g§l§§}lioljﬁﬂﬁ TEXHOJIOTHI»
1i535! QRLARTE E22

r / JI.I". Jemunos /
« fS»ngs?mi-}ﬁMr.
PABOYAS ITPOI'PAMMA JTUCIHIAII/IMHBI

«MareMaTHYECKHN aHAJIN3)»

Harmpasnenue nmoaroroBku
09.03.03 IIpukaagHas uHpopmaTuka

Hanpasiaennocts (mpogusb)
«MHdopManMOHHbIE TEXHOJOTHU YIIPABJICHUA OM3HECOM»

Keanudukamms
O0akanaBp

®opmbl 00ydeHUs
O4YHasi

Mocksa, 2024 r.



PaspaGorunk:

et
Kann. ¢wus.-mar. Hayk, nouent W% /E.A. Koran/
S

W.o. 3aB. xadenpoii «Maremarukay,

KaHJl. (H3.-Mar. Hayk «ZOL@(/(M% /H.B. Bacunbesa/

CorJacoBaHo:

3aBenyromuii kadenpoit « THPOKOTHUTHBHBIE TEXHOJIOTUNY,

St —

JIOLIEHT, K.T.H. /E.A.IlyxoBa/



Conep:xanme

1. Lenn, 3a7a9M 1 IIIAHUPYEMBIE PE3yJIbTATHl OOYYEHUS MO AUCIIHIUTHHE. . ... .v'eenevnenn.. 4
2. MecTo TUCHUTUIMHBI B CTPYKTYPE 00pa30BaATEIEHOM MPOTPAMMBI. ... ...ueneeneeneeenennnn. 5
3. CTpyKTypa U COACPKAHUE TUCIIHTIITIHBL. . ... uetttenteneetenteneeneete it eneeneenenneneenennen 5
3.1. Buabl yueOHOU PAOOTHI M TPYIOCMEKOCTD. . ... uuetttentenneeneenneaneeneanneaneenneanns 5
3.2. TemaTWyecKui TUIAH U3YICHUS JUCTIAILTHHBL. .. ... uvtetenteteeneenseaneennenneeneenns 6
CRC I 0100 (51072 :0507 (S112 (61113 11317 131 S PO 6
3.4. Temarnka CeMHHAPCKHUX/IPAKTUICCKUX U JTA0OPATOPHBIX 3AHITHH. .....e'veeeenn... 7
4. Y4eObHO-MEeTOANYECKOe U HHPOPMAIIMOHHOE OOCCTICUCHHE. . ... nveeeeneeeeeneeneeanennnns 8
4.1, OCHOBHAS JTHTCPATYPA. .. e nvereentanreaneenseaneeneenneeneenserneensenseniienneeneennseens O
4.2. JIOTOTHUTEIBHAS JIATEPATY DA -+ e eeeneenneeneenteeneeneeteenteteaneetenneaneenneaneanns 9
4.3. DIEKTPOHHBIC 00PAZOBATCIBHBIC PECYPCBI. .. v turtenrtneentenneentenreaneaneanseaneennns 9
4.4. JluueH3uoHHOE U CBOOOJHO pacpoCTpaHIeMOe MPOorpaMMHOe 00ecrieueHue. ... .. . 10
4.5. CoBpemeHHbIe TpodeccroHaNbHbIe 0a3bl JAHHBIX U UHPOPMALIMOHHBIE CIIPABOY-
1208 (6 (o UL 15 10
5. MartepuanbHO-TEXHUUECKOE OOCCTICHCHME. . ... uveneteneeenneenneeenneenneennneenneenneenanns 11
6. METOANYECKHE PEKOMEHIAIIMHI . . ... eue ettt et ene ettt et et eteete e et et eaeteneeneeneeenane 11
6.1. Meroandyeckne peKOMEHIAIMH TS IPENogaBaTess 1o opraHu3anuy ooydenns... 11
6.2. Meroandeckue ykazaHus Ui 00y4aromuXcs 0 OCBOCHHUIO TUCHUIUIMHBL. . . .. ...... 12
TR 200) 91 €0} (9): (01 1 1 Qo) 101 (o 1 - ST 13
ITpunoxxenne 1. TemaTnuecknii INIaH CONEPIKAHNUS JUCIIMILIMHBL. ... .euuenrenneeneennenneennenn. 14
[Tpunoxxenne 2. @OH OLEHOUHBIX CPEMCTB. ... nuttnteennteanteennte et enee et ateenneeennenees 19
1. Mero/bl KOHTPOJIS U OLIEHUBAHUS PE3YIBTATOB OOYUCHHU. .. e veneeneeneneneeneenennenns 19
2. lllkama ¥ KpUTEPUU OLIECHUBAHUS PE3YITBTATOB OOYUCHHS. .. .\ 'veensanneennanneannannnns 19
ST €)1 (53 (012 15038 (S0 o1 (65 - R PP 20
10 Y 1S 97111707 8 00) 4 01011 S PR 21
3.2, TIPOMEIKYTOUHAS ATTECTALIMS . « .« v eneeneeeeneenteneetet et eneeeeteeeneeaeneeneenenns 29



1. Hean, 321241 ¥ IUIAHMPYeMble Pe3yJIbTAThI 00y4YeHHs 10

JTUCHHUILINHE
K OCHOBHBIM yensim OCBOEHUS TUCUUIUIMHBI «MaTeMaTHYeCKUil aHaJIu3) CIEAYEeT OTHE-
CTH:
- BOCIIUTaHHE y CTYACHTOB OOl MaTeMaTH4YeCKON KyJIbTYphI;
- IpUOOpETEHHNE CTYIEHTAMH LIUPOKOT0 Kpyra MaTeEMaTUYECKHUX 3HAHUN, YMEHUHN U HaBbI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJCHTOB K HMHIYKTUBHOMY M JCIyKTHBHOMY MBIIUICHHIO
Hapsily C pa3BUTUEM MaTEMATHYECKON HHTYULIVH;

- YMEHHE CTYJCHTaMH Pa3BUBATh HABBIKUA CAMOCTOSATEILHOTO U3YYECHHUsI yUeOHOH 1 Hayy-
HOW JIMTEpaTyphl, CONEPIKALICH MATEMaTUYECKUE CBEICHUS U PE3yJIbTaThI;

- IOATOTOBKY CTYJICHTOB K JIEATEIbHOCTH B COOTBETCTBUH C KBAIN(UKAITMOHHON XapaKTe-
PHUCTUKOI OakasaBpa 10 HallpaBJIEHHIO, B TOM 4yKciie JOPMUPOBAHNE YMEHUI UCII0JIb30BaTh OCBO-
€HHbBIE MaTEMAaTUYECKHE METO/BI B MPO(ECCHOHALHON AEATEIbHOCTH.

- IOJITOTOBKY BBICOKOKBAJM(HUIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBUAX LUQ-
POBOIl TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTHUECKUX PHCKOB COBPEMEHHOM LU(PPOBOW IKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0cBOEHUS JUCHUILINHBI «MaTeMaTu4ecK1il aHanu3» ClIeyeT OTHE-
CTH:

- OCBOCHHUE CTYJICHTAMU OCHOBHBIX MOHSATHH, METOIOB, (OPMHUPYIOIIUX OOIIYI0O MaTeMa-
TUYECKYI0 MIOATOTOBKY, HEOOXOIMMYIO Ul YCIEIIHOTO PEICHHs IPUKIIAJAHbIX 3aa4;

- ¢hopMHpOBaHUE y CTyJeHTa TpeOyeMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOIIUX €T0
HAIpPaBJICHUIO OJMOTOBKU U 00ECIIEUHBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OO0yueHnue 1o qucuuiuinHe «MareMaTHUecKuil aHaIn3» HallpaBieHo Ha (opMUpOBaHUE Y 00yya-
foruxcd caeayrommx komnereHui B coorBeTctBrr ¢ ®I'OC 09.03.03 «[Ipuknannas nadopma-
TUKa», YTBEPKICHHBIN Npuka3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepannu
otr 19.09.2017 Ne 922.:

Koa v HaumeHoBanue KoOMIeTEHIIMIA

NHaukaTopbl 10CTHKEHUS KOMITe-
TEeHIMH

YK-1. CniocobeH ocymecTBIsITh TOUCK, KPH-
TUYECKUHN aHAJIN3 U CUHTE3 HH(POPMAIIHH,
MPUMEHSTHh CUCTEMHBIN TTOIXOT JIJIS PEIICHUS
MMOCTaBJIEHHBIX 3a1a4

NVYK-1.1. Aranu3upyer 3anady, BbLIEIAS €€
6a30Bble COCTABJISIOIINE

NYK-1.2. OcyuiecTBiIsIET MOUCK, KPUTUUECKHU
olleHUBaeT, 0000IIaeT, CUCTEMATU3UPYEeT H
pamwxupyer uHpopMaluio, Tpedyemyro s
peleHus OCTaBICHHOM 3a1a4n

NVYK-1.3. PaccmaTpuBaeT u npejaraer pa-
LMOHAJIbHBIE BApUAHTHI PEILIEHUS TIOCTaBJICH-
HOM 3a/1a4u, UCIIOJIb3YSI CUCTEMHBINA MOJIXO/,
KPUTHYECKH OLICHUBAET UX JIOCTOMHCTBA U
HE0CTaTKU

OIIK-1. CnocoGeH mpUMEeHSTh €CTECTBEHHO-
Hay4HbIE U OOIIENH)KEHEPHbIE 3HAHUS, Me-
TOJ/Ibl MATEMAaTUYECKOTO aHaIN3a U MOJEIH-
POBaHMsI, TEOPETUUECKOIO U IKCIIEPUMEH-
TaJIbHOT'O UCCIIEZIOBAHUS B PO EeCCHOHAIb-
HOU JEeATEIbHOCTH

HMOIIK-1.1. 3HaeT OCHOBHI BEHICIIEH MaTeMa-
THUKH, METO/Ibl U MOJIEJIN, IPUMEHSIEMbBIE B pa3-
JIMYHBIX 00JIaCTAX; OCHOBLI MATEMATHYECKOTO
MOJICIIUPOBAHUS, IPUHIUIIBI TTIOCTPOCHUST Ma-
TEMaTUYECKUX MOJICTICH, aJITOPUTMBI PEIICHUS
3a7a4 OITHMHU3ALIMK;




NOIIK-1.2. YMeeT npuUMeHATh METOABI JTUC-
KPETHOM MAaTeMaTHK{, CUCTEMHOTO aHajau3a,
MaTE€MaTUYECKOTr0 MOJEIUPOBaHUs IJsl HC-
CJIEZIOBaHUS M pa3paboTKU MpodeccHoHalb-
HBIX 33/]1a4 U MPOIECCOB; MPUMEHSITh MaTeMa-
THYECKOe oOecIieueHne Mpu MOACIUPOBAHUN
MPUKIATHBIX U HTHPOPMAIIMOHHBIX TIPOLIECCOB.
NOIIK-1.3. Bnageetr MeTo1aMmu TeopeTHye-
CKOT'0 ¥ SKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS
00BEKTOB MPOhECCUOHATIBHON eI TeIbHOCTH,
COCTaBJICHUSI MaTEMAaTUYECKUX MOJEIIEH U pe-
IICHUS 3a]a4 JIMHEHHOTO M HEIMHEHHOTO
IpOrpaMMHUpPOBAaHUS, a TAKKE 3a]1a4 ONTUMHU-
3a1uu pabOThl ¢ METOAAMU JUCKPETHOM MaTe-
MaTHKH, UCTIOJIb3YEMBIMHU TIPH MPOEKTUPOBA-
HUU U pa3paboTke HHPOPMALMOHHBIX CH-
CTEM.

2.

MecTo TUCUMILIMHBI B CTPYKTYpPe 00pa30BaTeibHOH MPOrpaMMbl

JucuumuinHa OTHOCUTCS K 00s13aTenbHOM yactu 61oka b1: Moayns «Martemarudeckue u ecre-
CTBEHHO-HAy4YHbIC JUCLUIUIMHBDY.

JucuumuinHa 6azupyeTcs Ha cleayromeH, MpoiAeHHOW AUCIUIUINHE:

- TUHeHas anredpa.

Jucuurnnuza « MaTteMaTHYecKuii aHaau3» JOTMYECKU CBA3aHa C MOCIEAY UMY JUCHUTIIINHAMU:
B ocHOBHOI "acTH:

. Maremaruueckas JIOTUKa U JUCKPETHAs MaTEMaTHKA;
. OcaoBrl UKT.
B uactu, popmupyemoii yuacTHUKaMu 00pa30BaTeNbHBIX OTHOIICHUH:
. OCHOBBI IPOTPAMMHUPOBAHHS;
. AJITOPUTMBI U CTPYKTYPbI JaHHBIX.
3. CTpykTypa U coep:KaHue IUCUUIIINHBI

O6H_[aﬂ TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 4 3aueTHbBIC CAWHUIIBI -144 ygaca.

3.1. Buabl yueOHoii padoThl U TPYA0EMKOCTh

. KosanuectBo
n/n Bua yueOHoii padboTnl 4ACOB Cemectp 2
AyIMTOpPHBIE 3AHATHS 72 72
B ToM yucne:
Jlekuun 18 18
1.
CemuHapcKue/mpakTHYeCKUe 3aHATHS 54 54
2.




JlaGopaTopHbIe 3aHATH - -
CamocrosiTejibHasi padoTa 72 72
IIpomeskyTOoOUHAS aTTEeCTALMSA
HK3aMeH E) €]
Hroro 144 144

3.2. TemaTnyeckuii nJjaH u3y4eHUs JTUCUUNINHBI

Pazmemnién B npmiioxkenuu 1 k pabodei mporpamme.

3.3. Conep:kanue pa3iejoB JUCHUNINHBI

BBeaenue

[Ipenmer, 3agaun U copepxanue TMCUUILUIMHBL. OCHOBHBIC TAIlbl PA3BUTHUS AUCITUTUIMHBIL.
CrpykTypa Kypca, ero MecTo U poJjib B IIOJIFOTOBKE OakanaBpa, CBsA3b C IPYTUMH TUCHUTLTMHAMH.

Paznen 1. luddepenunanbHoe ucHucaeHne PyHKIUI 0JHOI epeMeHHOoM

Tema 1. HucrnoBas nmocnenoBaTebHOCTD. [Ipenen uncioBoit mocaeaoBaTeIbHOCTH U €T0
coiictBa. @ynkuus. [loctpoenue rpadukoB ¢pyukuuit. [Ipenen pynximuu. OCHOBHBIE TEOPEMBI O
npenenax @ynkuuu. [lepBeiii 1 BTopoil 3aMeuaTenbHble npesesibl. CpaBHEHHE OECKOHEYHO MaJIbIX
U 0ECKOHEYHO OOJIBIIMX BETMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJlble BEJIMYHMHBI.

Tema 2. HenpepbsiBHOCTH (QYHKIIUI B TOUKE U HA IPOMEXYTKe, TOUKHM pa3pbiBa PyHKIHH,
uX Kjaccupukanus. ACUMNOTOTH rpaduka QyHKIMH, UX KIacCU(PUKALMSL.

Tema 3. [IpousBonnas @pynkuuu. ['eomerprueckuil 1 GU3NYECKUN CMBICT TPOU3BOIHOM.
[TpaBuna quddepeHipoBanus U GOPMYIIbl BBIYHCICHUS MPOU3BOIHBIX. Tabnuia npon3BOAHbBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMI. Brruncienne npon3BoaHbIX GYHKIUH, 3aaHHBIX pa3ind-
HBIM 00pazom.

Huddepenunan. [IponsBoausie u auddepeHnnansl BRICHNX NopsakoB. [IpubnmkenHble
BBIUHCIICHHSI C TOMOIIBIO AU(PEpEeHIINATOB.

Tema 4. [IpaBuno Jlonurans. @opmyna Teinopa. PackpbiTie HEONpEAEIEHHOCTEN pas-
JUYHOTO THIA. Pa3nokeHne OCHOBHBIX 3JIeMEHTapHbIX GpyHKIui 1o popmyie Teitnopa. [Tpubnu-
JKEHHBIE BBIYUCIICHUS C TTIOMOIIBIO (hopmysl Teiimopa.

Tema 5. OcHoBHbIE TeopeMbl AU HepeHInaTbHOTO UCUNCIeHUsI. MOHOTOHHOCTD (PyHK-
UM, SKCTpeMyMbl Heo0Xoaumble U TIOCTaTOUYHbBIE YCIOBUSI MOHOTOHHOCTH, JIOKAJIbHOTO KCTpe-
myMma. McceaenoBanue BeIMTYKJIOCTH Tpaduka GpyHKiu. Touku neperuda rpapuka QyHKIUH.

O6mas cxema uccienoBaHus QYHKIMH U TocTpoeHus ee rpaduka. CBoilcTBa QpyHKIMIA,
HeNpepbIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblee 3Ha4eHus1 GYHKIUU Ha OTpe3Ke.

Paszpnen 2. IuppepenuunaibHoe ucunciaeHue GyHKuUil HECKOIbKUX MepeMEeHHbIX

Tema 1. @yHKIIMN HECKOJIBKMX NEPEMEHHBIX. JINHUN M MOBEPXHOCTH YpOBHs. YacTHbIe
npousBojHble. [TonHblil quddepenunan. I[IponsBoaHble cn0KHON (QYHKIMM HECKOIBKHUX MEpe-
MeHHBIX. YacTHbIe IPOU3BOIHBIE U JU(epeHIraIbl BBICIINX MopsakoB. Teopema IlIBapra.

Tema 2. [IpousBoanas no HanpasieHuto. [ panuent. KacarenbHas k kpuBoid. KacatenbHas
TUTOCKOCTh M HOpMallb K moBepxHOcTH. Dopmyna Teinopa. DkcTpeMyM (QYHKIIMHA HECKOIBKHX
nepeMeHHbIX. HeoOXoquMble U JOCTaTOUHBIE YCIOBUS SKCTPEMyMa.



Pasnen 3. UHTerpasbHoe HCHUCIEHHE

Tema 1. [lepBooOpasnas. Teopema cyliecTBOBaHUSI HEOIpeaeIeHHOro uHTerpana. He-
OTpe/IeNIEHHBI MHTErpall U ero cBoicTBa. Tabinia MHTErpajJoB OT OCHOBHBIX 3JE€MEHTApHBIX
bynkmii. Metoa HEMOCPEACTBEHHOTO HHTETPUPOBAHUS.

MeTobl THTETPUPOBAHHS C TIOMOIIBIO 3aMEHBI IEPEMEHHOM, TIOJIBEICHUEM MO/ 3HaK U depeH-
nuana. MeTo MUHTErpupOBaHUs 110 YaACTSIM.

WuTerpupoBane paroHaIbHBIX Apo0eii, HHTErpUPOBaHUE HEKOTOPHIX BUAOB UPPALMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIIUH.

Tema 2. 3amaun, npuUBOISIIKE K MOHITUIO ONpPEACICHHOT0 MHTerpana. OnpeaeneHHbIi
WHTErpall, €ro CBOMCTBA. Y CIIOBUSI HHTETPUPYEMOCTH. MIHTEerpasi ¢ nepeMeHHbIM IpeieIoM UHTE-
rpupoBanus. @opmyna Hetorona — Jleitbnuma. 3ameHa nepeMeHHO# B ONpeIeIEHHOM HHTETpaje.

[IpunoxxeHus onpeaesieHHOro HHTErpajja B TeOMETPUU U MeXaHUKe (BBIUMCIICHHE TI0HIa-
Jiei TIOCKuX (Uryp, AIUHBI KPUBOM, 00BHEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO pojia (110 6ECKOHEYHOMY IPOMeE-
KYTKY, OT HEOTPAHHMUYEHHBIX (PYHKIIMI Ha KOHEYHOM TMPOMEKYTKE), UX CBOWCTBA.

Tema 4. 3agaun, npuUBOAIINE K KPAaTHBIM HHTETpanaM. JIBOWHON U TPOMHOW MHTETPAIIHI,
uX cBoKcTBA. [IpaBuiia BEIYMCIEHUS IBOMHBIX HHTETPAIIOB.

3.4. TemaTruka npakTHYeCKHX 3aHATHH 1O JUCHUTIIHHE
«MaTeMaTHYECKHNH aHAJIN3»

Ne Tema 3aHsaTHA

1 Pa3gen 1. DiieMeHTBbI MATEMATHYECKOI'0 AaHAJIN3A.

YucnoBas nocienoBareiabHOCTb. [Ipenen 4ncioBoi MocineaoBaTeIbHOCTH U €ro CBOM-
ctBa. [IpaBuna npenensHoro nepexona. Oynkmus. [Ipeaen ¢pynkiuu. TeopeMs! o ipese-
nax ¢yHkuuu. [lepBblii 1 BTOpoii 3aMedaTesbHble IPEebl.

2 CpaBHeHHe 0€CKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX BETHMUMH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJlble BEJIMUMHBI.

PackpsITHe HEONPENEIEHHOCTEN PA3IMYHOIO TUIIA

4 HenpepbiBHOCTh QyHKIIMI B TOUKE U Ha TpOMExyTKe. OHOCTOpOHHME Tpeiesnbl. Touku
paspsiBa pyHkuuu. [lpumMepsl pemenus 3agad

5 ITpousBonnas pynkuun. IpaBuna nuddepenunpoBanust U GOpMyIIbl BEIUUCIECHUS MPO-
u3BoJHbIX. TexHuka nuddepennmpoBanus

6 HuddepenurpoBanue oOpaTHbIX QYHKIMHA, (YyHKIMNA, 3aJaHHBIX HESIBHO, TapaMeTpHye-
ckH, Jorapupmudeckoe nudPepeHnrpoBanmne

7 Huddepennman. ['eomerpuueckuii cmbica quddepennuana. [Iponssoansie u auddepeH-
IIMaJIbl BEICHIMX MOPpAKOB. [IpubinkeHHble BBIYMCICHHS C TOMOIIBIO AU depeHnnanos.
8 [IpaBuno Jlonuransa. @opmyna Teistopa. PackpbiTe HEONPENETICHHOCTEN PAa3IUYHOTO
Tuna. Pa3nokeHusi OCHOBHBIX 3JIEMEHTApHbIX GYHKUUH o ¢popmysne MaknopeHa.

9 [TpubnmkeHHbIe BRIYHCIECHUS ¢ oMotk hopmyisl Teitnopa.

10 | lonHoe uccnenoBanue GyHKIMN U nocTpoeHue rpadukos. [Ipumeps

11 | [MonHoe uccnenoBanue GyHKIHN 1 mocTpoeHue rpadukos. [IpumMeps! (MpoaomKeHHe)
CamocrosrenbHas padora Nel Ha ceMuHape o GyHKUIUSAM OAHOM nepeMeHHOH

12 | Pa3znen 2. ®yHKIWH HECKOJIbKHX NepeMeHHbIX. JIMHUU U TOBEPXHOCTH YPOBHS. YacT-
HbIE TIPOU3BOHBIE U JU(depeHIral MepBOro NOpsIKa.

13 | [Honnseni muddepennman. I[IpousBognbie cioxHOW GyHKIMH. [Ipon3BoaHas GyHKINH,
3aJJaHHOI HesiBHO. YacTHbBIE POM3BOIHBIC U TU(PEpeHIHaIbl BHICIINX TOPSIKOB. Teo-
pema [IBapiia.

14 | [IpousBoHas 1o HAMpaBJICHHIO. [ pagreHT.

w




OkcTpeMyM (QYyHKIIUU HECKOJIBKUX IIepeMeHHbIX. Heo0Xo1MMble U TOCTaTOUHBIE YCIOBHS
JKCTpPEMyMa.

CamocrosiTesibHas padora Ne 2 Ha ceMruHape MO0 (PyHKIHMAM HECKOJIbKHX NEepeMeH-
HBIX

Pa3nen 3. UHTerpajibHOEe HCYHUCIEHHE
IlepBooOpasnas. HeomnpenenenHslii HHTErpai U ero cBOMCTBa. MeToJ] HEeMOCPEeICTBEH-
HOI'O MHTEIPUPOBAHHUS.

WHTerpupoBaHue ¢ MOMOIIBIO 3aMEHbI IEPEMEHHOM, MOIBEJICHUEM 10 3HaK U hepeH-
nuana. MeToJ MHTErpupOBaHusl 110 4acTsAM

WNuTerpupoBanne paMoOHAIBHBIX Ap0o0eid, MHTETPUPOBAHUE HEKOTOPHIX BHIOB UPPAIHO-
HaJbHBIX (DyHKITHI

WHTerpupoBanre TPUTOHOMETPUUYECKUX (PYHKIIMH.

Brruucnenue onpezeneHHbIX HHTErpaioB o popmyine HetoTona-JleiiOnuna. 3amena me-
pEMEHHOU U MHTETPUPOBAHME I10 YACTSIM B ONPEAEICHHOM UHTETpaJIe.

[TpunoxeHus onpeeeHHOro HHTErpaja B FeOMETPUHU U MEXaHUKE (BBIUMCIIEHHUE TUIOIIA-
neil mnockux Guryp, JIMHbI KPUBOH).

[Tpunoxenus onpeaeneHHOro UHTETrpaja B TEOMETPUN U MEeXaHHKe (BBIYHCICHHE 00be-
MOB, IUIOLIA/IeH TOBEPXHOCTH).

HecoOcTBeHHBIE HHTETPaJIbl IEPBOIO U BTOPOr'O POJIA, UX BBIUUCIICHHUE.

3anaum, IpUBOJSAIIME K KPAaTHBIM HHTErpanaM. BeluncieHne ABOWHBIX UHTETPAJIOB CBE-
JICHUEM K MOBTOPHBIM. 3aJ]a4il HA U3MEHEHHUE MOPsIKa HHTETPUPOBAHUS B IBOMHOM WH-
Terpasue

I'eomeTrpuueckue u pu3nyecKkue NPUIOKEHHsI KPAaTHBIX HHTETPasiOB, IPUMEPHI BBIYUCIIE-
HUS.

KonTposbHOE TeCTUpOBaHUE MO KYpCy.

4, YuyeOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00eceYeHue

4.1. HopmatuBHble 10kyMeHTBI 1 'OCTHI

®denepanbHbIit 3ak0H OT 29 aexadps 2012 roma Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoii
®enepanum» (C USMEHEHUSIMU U JIOTIOJIHEHUSIMU );

®denepanbHbIM rocy1apcTBEHHBIN 00pa3oBaTeIbHbII cTaHapT BhICIIEro oOpa3oBaHus - Oa-
KanaBpuar o HampasieHuto noarotoBku 09.03.03 «lIpuknagnas undopmarukay, yreep-
KJIEHHBIN puKa3zoM MuHKcTepcTBa 00pazoBanus U Hayku Poccuiickoit deneparyn ot
19.09.2017 Ne 922

[Tpuka3 MunucrepctBa oopazoBanus u Hayku PD ot 05 anpens 2017 r. Ne 301 «O6 yTBep-
xaeHuu [lopsaaka opraHu3auy U OCyIIECTBICHUS 00pa30BaTeNIbHOM J1eATeIbHOCTH 10 00pa-
30BaTeNbHBIM IPOTrpaMMaM BBICIIET0 00pa30BaHUs — IporpaMmam OakanaBpHara, porpam-
MaM CHelHaTuTeTa, IporpaMMaM MarucTparypbl;

[Topsiok mpoBeieH:sI rOCy1apCTBEHHON UTOTOBOM aTTeCTalllu M0 00pa3oBaTeIbHBIM IPO-
rpaMMaM BbICIIEro 00pa3oBaHUs — IporpaMMaM OakanaBpuaTa, IporpaMMaM ClieluaIuTera
U IIporpaMMaM MarucTparypsl, yTBEPKACHHBINH pruka3oM MunoOpHayku Poccun ot 29
nroHg 2015 1. Ne 636;

[TonoxeHue o MPaKTUYECKOH MOATOTOBKE 00YYaIOIIUXCS, YTBEPKAEHHOE pUKa3oM MuHU-
CTepCTBa HAYKHU U BhICIIETO oOpa3zoBanus Poccuiickoit denepanuu 1 MUHHUCTEPCTBA MIPO-
ceemmenus Poccuiickoit deneparmu ot 5 aBrycra 2020 r. Ne 885/390;

YcTaB U T0OKanbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO TOJIUTEXA




Obnactu npodeccrnoHaTbHON ESTENFHOCTH U Chephl MPO(eCCHOHATFHON AEATEIBHOCTH, B
KOTOPBIX BBIITYCKHUKH, OCBOMBIIINE IPOrpaMMy OakanaBpHara (Jlajnee - BbIITyCKHUKH ), MOTYT
OCYIIECTBIISATH MPO(PECCHOHATBHYIO 1A TEILHOCTE!

06 CBs13b, MHPOPMALIMOHHBIE 1 KOMMYHHKALIMOHHBIE TEXHOJIOTHH (B cpepe MPoeKTUpoBa-
HUS, pPa3paOO0TKH, BHEJPEHUS U HKCIUTyaTallil CPEJICTB BHIYUCIUTEIBHON TEXHUKN U HHDOP-
MAaIMOHHBIX CUCTEM, YIIPABICHUS UX KU3HEHHBIM LIUKIIOM)

AkaeMu4eckuil yaeOHbIH miaH o HanpasieHuto noaroroBku: 09.03.03 IpukianHas wH-
dopmaruka. [Ipoduns: MHdopmarmonHbie TEXHOIOIUU yripaBieHus 6uznecom. @opma o0y-
yeHus — oyHas. 2024.

Marpuia pacrpeieneHus: KOMIeTeHInH

4.2.  OcHoBHasi 1uTepaTypa

®uxterronsi] .M. OcHOBBI MaTEMaTHYECKOTO aHAIN3a: YIYCOHHK JJIg BY30B, 15-¢ u3f.,
crep. CII6, Jlans. 2023. Yacts 1. 444 c.

®uxrtenronsl] .M. OCHOBBI MATEMaTUYECKOTO aHAIM3a: Y4eOHUK /Jis BY30B, 14-€ u3j.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.J. Kpatkuii kypc marematuueckoro ananusa. T.1. uddepennuansnoe u uH-
TEerpaJIbHOE UCYUCIICHHS (PYHKITUN OJTHOM MepeMeHHOU. Psaapl: YueOHuK [DIeKTpOHHBIN pe-
cypc]: yueb. - DnektpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.] (gara obpamienus: 18.09.2023)

4.3. JlomoJHUTeJbHAs JUTEPaTypa

[Tuckynos H. C. luddepennumanbHoe u MHTErpajibHOE UCUUCICHUS AJs BTy30B. B 2-X To-
max. M.: Murerpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

3y6koB B.I'.,, JIsxoBckuii B.A., Maptsinenko A.U., Munocnes B.b., [Tymkaps E.A. Kypc ma-
TEMaTHUKH JJIs1 TEXHUYECKUX BBICIINX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

Kpatkuii Kypc BbICIIeH MaTeMaTUKu [DIeKTpoHHBIH pecypc]: yueb. - DIeKTpoH. JAaH. -
Mockpa: Jamkoe u K, 2017. - 510 c. [Pexxum  moctyma:  URL:
https://e.lanbook.com/book/93522. - 3armn. ¢ skpana.] (mara oopamenus: 18.09.2023)
byrpos f1.C., Hukonbckuii C.M. Briciias maTemaruka: yueOHUK 1715 By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanbHoe ucurcnenue GyHKIUN OJHON U HECKOIBKUX MePEMEHHBIX. Teopus moss: me-
TOJMYECKUE yKa3aHHUs M BapHaHThl pacueTHo-Tpaduueckux padot / bonxynoB M.A., bopo-
muHa C.U., [TokaseeB B.B., Teym B.JI., Tkauenko O.W.. M.: MI'TY «MAMW», 2009.
MaremaTtuueckuit aHaiuz. Teopus mpenenoB U quddepeHIaIbHOe HCUUCICHNE: OCHOBHBIE
MOJIO’KEHHUSI TEOPUHU, METOAMYECKHE YKa3aHUs U BapUAHThl pacueTHO-Tpapuueckux padot //
bonynos M.A., bopoguna C.U., KoporkoBa H.H., Tkauenko O.11. M.: MI'TY «MAMI»,
2009.

4.4. JaexkTpoHHBIE 00pa3oBaTebHbIE PeCypPChl

[TpoBeneHune 3aHATUHN U aTTECTallMi BO3MOXHO B IUCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHUEM CH-
CTeMBbI TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaTtemaTnka» 3IEKTPOHHBIX 00Opa3oBarenbHBIX pecypcoB (DOP) mo BceM pazaenam

IIPOrPaMMBlI:

DneMeHThl MaTeMaTHYEeCKOTO
daHaJIn3a

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

HHTerpanbHOE UCYUCIICHHE
(GyHKIMI 0JTHOM epeMEeHHOU

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



https://e.lanbook.com/book/71994
https://e.lanbook.com/book/93522
https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781

JudpdepennmansHoe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
Hue QYHKINI HECKOJIBKUX T1e-
PEMEHHBIX

JlomonHuTENbHBIE TaBel MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTHYCCKOI'0O aHaJIn3a

Pa3zpaboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIC M UTOTOBBIC TECTHI.
[Topsimok mpoBeeHNs padoT B AUCTAHIIMOHHOM (DOpMAaTe YCTAaHABIMBACTCS OTACIBHBIMU PACIIO-
PSYKEHUSMH ITPOPEKTOPA MO YueOHOM paboTe U/WIIK IEHTPOM YUeOHO-METOANYECKOM pabOTHI.

Ka)KI[LIfI CTYOACHT 06ecnequ WHIAWBUAYAJIbHBIM HCOIPaHUYCHHBIM OJOCTYIIOM K 3H€KTpOHHOI71

OUOJINOTEKE MOCKOBCKOIO IOJIUTEXA

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

I/IHTepHeT-pecprH BKIJIFOUAKOT yLIe6H0-MeTOILI/I‘leCKI/Ie MaTepuajbl B 3JICKTPOHHOM BUJC, IIPCI-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «llenTp MaremaTi4aeckoro oOpa3zoBaHUs»

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

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

ITone3nnie y‘le6HO-MeTOZ[I/IquKI/Ie )5 I/IH(I)OpMaLII/IOHHI:IC MaTepuajibl NPCACTABICHBI Ha calrax;
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL peCcypcoB I/IH(bOpMaI_II/IOHHO-TCHCKOMMYHHKaHHOHHOﬁ CECTHU <(I/IHTepHeT)) JJIA OCBOCHUA

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

4.5. JInnieH3HOHHOE U CBOOOTHO PACIIPOCTPAHAEMOE POrPaMMHOe
o0ecrieueHue

Ne| Hammenomanme | PaszpaGorumk [10 | JJoctymuocts (jiu- | Ccbuika Ha EquabIi peectp
(mpaBoobiana- [IEH3MOHHOE, CBO- | POCCHUUCKHUX MPOTpaMM Jist
TEJIb) 00THO pacmpo- OBM u b/l (npu Hamu4wm)
CTpaHsieMoe)
1 | Astra Linux | OOO JInnen3noHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIMIeH3UOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase 1d=9433
TEXHOJIOT " 75

4.6. CoBpeMeHHbIe MpodeccHOHAIBHBIE 0a3bI JAHHBIX U HH(pOPMaLINOH-
HbIE CTIPABOYHbIE CHCTEMBI

Ilepeuens pecypcoB cetu UHTepHET, 1OCTYNHBIX JJISI OCBOCHUS] AUCHUIIMHBI:

HaumeHoBaHue Ccblika Ha pecypc JloCTynmHOCTh

NHdpopManlHOHHO-CIIPABOYHBIE CHCTEMBbI
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https://online.mospolytech.ru/local/crw/course.php?id=3362
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/
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

HocrtynHa B cetu UH-
TepHeT 0e3 orpaHuye-
HUU

https://stackoverflow.co
m/

Stack Overflow

Nudopmanmonnsie pecypesl Cetn

Koncybrantiloc http://www.consultant.ru | JocTymHo

[Topran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa3oBaTeabHbIX cTaH- | http://www.fgosvo.ru. JlocTymHO
JApTOB BBICLLIETO 0OPA30BAHUS

JIeKTPOHHO-0HOJINOTEYHbIE CHCTEMBI

Jlanp https://e.lanbook.com/ HoctymnHa B cetu UH-
TepHeT 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | Joctymnua B cetu UH-
.ru/ TepHET 0e3 orpaHmuye-

HUM

IIpodeccuonanbHbie 0a3bl JTaHHBIX

baza naHHBIX HAyYHOU DJICKTPOH- http://www.elibrary.ru JoctymnHo
HOM OMOINOTEeKU
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
noJIuTeMaTHueckas peepaTuBHO-
o6ubnunorpaduueckas u
HayKoMmeTpuieckas (Oubiuomerpu-
yeckast) 6asza TaHHBIX

5. MartepuajibHO-TeXHUYECKOe o0ecnevyeHne Q1 CIUITHHbI

MarepuanbHo — TeXHUYecKast 0a3a yHUBEpCUTETa 00ECIeUnBaeT MPOBEJCHNUE BCEX BUIIOB
SaHSITI/II\/'I, IpeaAyCMOTPCHHBIX y‘—Ie6HBIM IIJIaHOM, U COOTBETCTBYECT ﬂeﬁCTBYIOHIHM CaHUTAapHBIM U
POTUBOIOXAPHBIM IPAaBUIIaM U HOPMaM.

Kadenpa «MatemaTrka» He pacronaraeT COOCTBEHHBIM ay TUTOPHBIM (DOHIOM U HCTIONb-
3yeT yueOHble ay IMTOPHU U3 00111ero poHa yHUBEPCUTETA.

HpI/I HCO6XO}II/IMOCTI/I AJIA IPOBEACHUA MHTCPAKTUBHBIX IMPAKTUYCCKUX 3aHATHI HCIIOJIB3Y-
IOTCS] KOMITBIOTEPHBIE KJIaCChl YHUBEPCHUTETA.

6. MeTonnueckue peKoMeHIaluu

6.1. MeToanueckue peKOMeHIAIUN IS IPenoaaBaTes
10 OPraHMu3anuu 00yYeHust

[Ipexne Bcero, caeayeT oOpaTUTh BHUMaHKE CTYACHTOB Ha TO, YTO IPAKTHUECKH BECh U3Y-
JaeMblii UMU MaTepual He TpeOyeT Kakon-Tr00 CIennanbHOM (JOMOHUTEIHHON) TOTOTOBKY U
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https://stackoverflow.com/
https://stackoverflow.com/
http://www.consultant.ru/
http://www.fgosvo.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.elibrary.ru/
http://webofscience.com/

BITOJTHE MOJKET OBITH YCIIEIIHO U3YY€H, €CIIH CTYJCHTHI OYIyT MOCEIATh 3aHITHS, CBOEBPEMEHHO
BBITIOJIHATH JOMAITHHUE 3aJaHHsI ¥ TTOJIb30BaThCsA (IMIPH HEOOXOAMMOCTH ) CUCTEMOH MIAHOBBIX KOH-
CyJIbTalluil B TEUEHUE KaXXJ0ro cemecTpa. Bomienamme B Kypc MaTaHalIM3a pa3lenbl SBISIOTCS
KJIACCUYECKUMHU, B TO 7K€ BPEMS OHU MPAKTUUYECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT LIUPOKOE pac-
IIPOCTPAaHEHUE I PEIICHUs Pa3HOT0 poja 3a/1a4 BHYTPU CaMOW MaTeMaTHKU U MPUKIJIAIHBIX 3a-
nad. X ocBOeHHE MOMOXKET CTYJIEHTaM JIOTUYECKHM BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO U MMUCbMEHHYIO PEUb, YCIEUIHO MPUMEHITh HAKOIJIEHHbIE 3HAHUS B PO ECCUOHATBHON
JESATEIBHOCTH.

Heobxonumo ¢ caMoro Havasa 3aHsITHI peKOMEHIO0BATh CTYJAEHTaM OCHOBHYIO U JIOTOJ-
HUTEJIbHYIO JIUTEPATYpPy, a B KOHLE CEMECTPA JaTh CIUCOK BOIIPOCOB JIJIs IOATOTOBKH K OK3aMEHY.

Ha nepBoM 3aHATHN IO JUCHUILIMHE ClIeAyeT 0053aTeIbHO MPOUH()OPMHUPOBATH CTYACH-
TOB O BHJIE U (hopMax TEKYIIeH U MPOMEXYTOYHON aTTeCTalui 0 TUCIUIIMHE, CPOKaX UX Ipo-
BEJICHUSI, YCIIOBUSAX JIOMyCKa K MPOMEKYTOYHON aTTeCTalluy, IPUMEHSEMBIX BUAAX TIPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxxeHne TeopeTHUecKoro Marepuana JOHKHO COMPOBOXKAATHCS WIUIFOCTPATUBHBIMU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MpENoaBaTeiaeM TaK, YTOObl TEXHUYECKUE TPYAHOCTU U
BBIKJIQ/IKH [IPH PEIICHUH 3a7jaul HE OTBJIEKAJIN OT TJIABHOT'O: OCMBICIICHUS UJIEU U CYTH ITPUMEHSI-
eMbIX MeToJ0B. ClieflyeT Bcerza yKas3blBaTh IPUMEPBI IPAKTUUECKOI0 IPUMEHEHUST PACCMOTPEH-
HBIX Ha 3aHATUSIX ypaBHEHUN U QOpMYJI.

[IpakTuyeckue 3aHATHS JOJDKHBI ObITh OPraHM30BaHbI MIPEIOIaBaTeNIEeM TaKUM 00pa3oM,
YTOOBI OCTaBAJIOCh BPEMsI HA MEPHUOJUUYECKOE BBHIMOJIHEHUE CTYJEHTaMU HEOOJbIION caMOoCTOsI-
TEJIbHOM pabOThI B ay TUTOPUHU AJISl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaia.

[IpenonaBaTenp, BeAymIMiA IPaKTUUECKUE 3aHATHS, JOJDKEH COTJIACOBBIBATh yueOHO-TeMa-
TUYECKUH TJIaH 3aHATUH C JEKTOPOM, UCIIOJIb30BATh €IMHYIO CUCTEMY 0003HAUYEHUI.

[IpenonaBaTento cineayeT 100MBAThCSI CUCTEMAaTHUYECKOW HENPEPBIBHON pabOThI CTYECH-
TOB B TEUCHHE CEMECTPA, HEOOXOMMO BBISIBIISATh CUIIBHBIX CTYACHTOB U IPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO poja OJIMMIIMAJaX U KOHKypCax.

CTyneHT I0omKeH OIlyIaTh 3aMHTEPECOBAHHOCTh MPENOJaBaTelsi B JOCTUKEHUH KOHEU-
HOTO pe3yJibTaTa: B NMPUOOPETEeHHH OOYyYarOLMMUCS MPOYHBIX 3HAHUM, YMEHUH U BiaJeHUs
HAKOIUICHHOM MH(OopMaIuei uist pelieHus 3a1a4 B NpodeccuoHaNbHOM 1eATeIbHOCTH.

6.1.1. O6pa3oBarejibHbIE TEXHOJIOTHHI

[IpoBenenue 3aHATHII U aTTecTallii BO3MOKHO B TUCTAaHIIMOHHOM (popmare ¢ mpuMeHe-
HHEM CHCTEMbI TUCTaHIIMOHHOTO 00yueHus yHuBepcutera (CJJO-LMS) Ha ocHOoBe pa3paboraH-
HBIX Kadeapoit «kMaTtemaTrkay» 3IeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo Bcem pasze-
JaM mporpammsl (cM. 1. 4.4).

[opsnox npoBenenus: paboT B IUCTAHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OTACIbHBIMU
pacToOpsHKSHHSIME TIPOPEKTOpa MO y4eOHOUM padoTe /WU HEHTPOM y4eOHO-METOIUIECKON pa-
0OTHI.

6.2. Meroauyeckue yKazaHus AJsl 00y4aIOUIUXCS 110 OCBOCHHUIO
AUCHHUIIHHBI

Paznea 1: nuddepenunanbHoe ucyucjieHne PyHKUMii 0JHOH MepeMeHHO

[Ipu nzyuennu nuddepeHnuanbHOro ncurcaeHus GyHKIui oJHON epeMeHHON 00paTHTe
BHUMAaHNE Ha MOHATHUE Ipejiena (YyHKINU B TOUKE U METO/IbI ero Bhraucienus. [Ipenen — onxo u3
OCHOBHBIX MOHATHHA MaTeMaTH4Yeckoro aHanusa. Ilpu BblYMcieHHM npenesnoB (QyHKIMHM HAJO,

0

o0
IpeXkIE BCEro, BBIACHUTH XapakTep HeompenenenHoctd | —, —, 0-00, 00 —00,1" |. Urobsl
00
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OBJIaJIETh TEXHUKOW pEIIeHUs 3a7ja4 Ha BBIYUCIICHUE MPEAETIOB, Ha/l0 3HATh JIBa 3aMevaTesIbHbIX
npezena, Tabauily SKBUBAJCHTHBIX OECKOHEUHO MaJbIX, paBuiio JlonuTans, pa3inyHble IpUeMbl
PaCKpBITHS HEOTIPEICICHHOCTEH B 3aBHCUMOCTH OT BHJIa (DYHKIIMH U PEIINTH JOCTATOYHO OO0JIb-
I10€ KOJIMYECTBO 3a/1a4.

[Ipu W3ydeHHW TeM, MOCBSIIEHHBIX MPOM3BOAHON W AuddepeHnmany (QyHKIUH, HATO0
OCMBICIIUTh UX T€OMETPUYECKHI CMBICII, TOHUMATh pa3iuyue Mexy HUMU (quddepeHumai - 3To
IJIaBHAs JIMHEWHAs 4acTh npupaieHus pynkuun). TBepao 3HaTh (Kak TaOIUIy YMHOXKEHHUs) Qop-
MyJibl udhepeHInpoBaHUsI OCHOBHBIX JIEMEHTAPHBIX (QYHKIMNA U MpaBuia JuddepeHpoBa-
HUsA (Bce, KOHEYHO, HO 0COOEHHO MpaBmiio AuddHepeHInpOBaHUS CI0KHON QYHKIIIH).

OOparuTe BHUMaHUE TaKkke Ha 0coOeHHOCTH U depeHpoBanus QyHKIHMA, 3aJaHHbIX
B HESIBHOU (popMe, mapaMeTpHIecKH, Ha prueM JorapupmMudeckoro nuddepeHmpoBanms.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHSATh aJITOPUTM HCCIe10BaHUs (YHKUUN U TOCTPOe-
HUS rpaUKOB: ONpeIeleHHe TOYEK pa3phiBa (M UX Kilaccu(UKALINIO), aCUMIITOT Ipaduka (BepTu-
KaJbHOH, HAKJIOHHOW, TOPU30HTAJIBHOI ), HEOOXOIUMBbIE U 1OCTATOYHBIC YCIOBUS MOHOTOHHOCTHU
(GYyHKIUH, CYIIECTBOBAHUS JIOKAJIbHOTO SKCTPEMYMa, IPOMEXKYTKOB BBIITYKJIOCTH U BOTHYTOCTH
(GyHKIMU ¥ TOYeK neperuoa.

Paznen 2: nuddepenunaibHoe ncyucaeHue pyHKIUUNH HECKOJIbKHX NepeMeHHbIX

[Ipu n3y4yeHnn JaHHOTO pasjieiia 0OpaTUTe BHUMaHUE HA TO, YTO (DYHKIHS ABYX IMEpEMEH-
HBIX UMEET HATJISIIHBIN T€OMETPUUYECKUN CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM MIPOCTPAHCTBE
Hamo ocMBICTHTh MOHATHS YaCTHBIX MPOU3BOIHBIX U TIOJHOTO AuddepeHiana u 0CoOeH-
HOCTb MX BBIYHCJICHHS, OBIAJETh TEXHUKOW BBIYUCIICHUS MPOU3BOAHBIX OT CIOXHON (DyHKIUU

HECKOIBKHX TiepeMeHHbIX. CiielyeT oGpaTiTh BHUMAHKE HA TO, uTo s ¢pynkmun 2 = Z(X, Y)

CMCIIAHHBIC YaCTHBIC IIPOMU3BOJHBIC BTOPOI'O IIOpsAAKA paBHBI MEXKIAY co0Ooi:

pema IlIBapia), To ecth mopsAoK AuddHepeHITMpOBaHUS HE UMEET 3HAUCHHUS.

s GyHKIMK HECKOMBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKITUH B TPOU3BOILHOM
HaIpaBJIECHUN XapaKTEePU3yeTCs MPOU3BOIHOM 10 HAMPABICHUIO, a HAUOOJIbINIAasi CKOPOCTh U3MeE-
HeHUsS QYHKIMH Oy/IeT B HAMpPaBICHUH BEKTOpa IPaJIUCHTA.

Crnenyet oOpaTuTh B 3TON TeMe BHUMAaHHE Ha HEOOXOJAUMOE U JOCTaTOUYHOE YCJIOBHS Cy-
[IECTBOBaHUS YKCTpeMyMa (QYHKITUN HECKOJIBKUX MEPEMEHHBIX.

Pasznen 3: HHTErpajJbHO€ UCYUC/ICHUE

B uHTerpasbHOM HMCYHMCIIEHUHU pelaeTcs 3ajada, oOpaTHOM TOM, KOTOpas paccMaTpuBa-
nack B uddepeHIHaTbHOM HCUHCICHAN: He0OX0 MO Haitti urst nanuoi ¢pyukimu T (X) Takyro

GyHKIUIO, TPOU3BO/IHAS OT KOTOPOH Oblia Obl paBHa 3a1aHHON. HTerprpoBanue GpyHkuuii — 10-
CTaTOYHO CJIOKHBIN pa3/iel MaTEMAaTUKH, OBJIaI€Th KOTOPBIM MOYHO TOJIBKO, €CIIU CTYZEHT «BO3b-
MET» JOCTaTOYHO OOJIbIIIOE KOJIMYECTBO UHTErPajioB pa3HOro THUIIA.

Hano TBepa0 3HaTh TaONMIly HMHTErPAJIOB OT OCHOBHBIX JI€MEHTApHBIX (PYHKIUH, OCHOB-
HbIE METO/Ibl MHTETPUPOBaHUS (3aMeHa IIepeMEeHHOMN, MoBeAeHNE 0] 3HaK nuddepenimana, M-
TErpUPOBAHUE IO YACTSIM, TPUEMBI BBIYUCICHUS HHTETPAJIOB OT PAllMOHANBHBIX Apo0eH, OT pas-
HOTO THUTIA TPUTOHOMETPUUYECKHUX (DYHKITHIN).

Hano ocMbIcaUTh €1IMHCTBO MOAX0AA K IOCTPOEHUIO ONPEAEIEHHBIX, KPaTHBIX, KPUBOJIH-
HENHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — IIOCTPOEHUE HEKOTOPON MHTErpajbHOM CyMMBI U IIpe-
JIeNIbHBIN TIEpeXOI.

3HaTh F€OMETPUUECKUN CMBICT U OCHOBHYIO (POPMYJTy BHIYMCIIEHUS ONPEAEICHHBIX UHTE-
rpanoB — Gpopmyny Hetorona — JleiitbHuna, reomeTprueckue u Gu3nuecKue MpuioKeHus ornpee-
JICHHBIX ¥ KPAaTHBIX MHTETPAJIIOB, YMETh HAXOJHUTh IJIOMIAIh TUIOCKOW (DUTYDBI, [UTMHY KPHUBOA,
00BEM U IJIOIIA/Ib HOBEPXHOCTH TEJ BpAIIEHUS.
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7. ®OHJ OLIEHOYHBIX CPEACTB

@DoH/ OLICHOUHBIX CpeAcTB NpezacTaBieH B [Ipunoxenun 2 k paboueil mporpamMme U BKIIOYAET
paszensl:

1. MeTop! KOHTPOJISL U OLIEHUBAHUS PE3YIHTaTOB O0yUCHHUS.
2. lllkana ¥ KpUTEpPHUH OLICHUBAHUS PE3yIbTaTOB O0yUYCHUSI.
3. OueHouHbIE CPECTBA.

3.1. Tekyuuii KOHTPOJIb.

3.2. IlpoMexxyToUuHast aTTeCTaIH.
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Ilpunoscenue 1

TemaTuyecKkuil JIAH JUCUMIUIMHBI «MaTeMaTHYeCKU aHAJIU3)» 10 HATIPABJICHHUIO OATO0TOBKH

09.03.03 «Ilpukgagnas nuHpopMaTHKA»

podniab «HPpOpMALMOHHBIE TEXHOJOTUM YIIPABJIEHNSI OM3HECOM))

(0akasiaBp)

®opma 00y4eHHUA - OUHAA
T'ox nadoopa 2024/2025

Buasbl yueOHoit padorsl,

Buasbi camocTosiTeibHOM pa- ®opmBI
BKJIIOYAS CAMOCTOSITEILHYIO 60TEI
< padoTy CTYyIeHTOB arrecra-
=% ’
Ne P 5 = ? CrtyaenrTos nun
o aszjena < % 2 U TPYI0€eMKOCTh B Yacax
5]
= %y
Q &) Pe-
J | I/C | JIag | CPC | KCP | K.P. | K.IL | PTP | ¢e- | K/p | D 3
par
Bropoii cemecTp
Pazgen 1. Auddepenuunanbnoe uc-
yuciaeHue GyHKuMil 01HOM nepeMeH-
HOi1. YnciioBas mociea0BaTEIbHOCTb.
[Ipenen uynciaoBoii MociaeA0BaTEILHOCTH
1.1 2 1 2 2 4 +

u ero cBorictsa. [IpaBuiia npenenbHOro
nepexona. Oynkuus. [Ipenen Gpynkuun.
Teopemsl 0 npenenax GyHKLIUU.
Bouinaua 3agannii PI'P Ne 1 mo mate-
MATHYECKOMY aHAJM3Y.
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1.2

[IepBeIil 1 BTOPOM 3aMedaTesbHbIE IIpe-
nenbl. beckoHeuHo Mainble 1 OECKOHEYHO
OosblIMEe BEIMYMHBI. JKBHBAJICHTHBIC
0ECKOHEUHO Majible BeJIMYUHbI. Packpbl-
THE HEONPEIEIECHHOCTEN pa3HOro TUIIA.

1.3

HenpepsiBHOCTh (DyHKIHMI B TOUKE U Ha
poMexyTke. OTHOCTOPOHHUE IIPEIEIbI.
Touku pa3peiBa GyHKINH, UX KITaCCUPH-
Kalysl.

1.4

[IpousBonnas ¢ynkuuu. I'eomerpuue-
CKUN U MEXaHUYECKHUI1 CMBICT TPOU3BO/I-
Hou. IlpaBuna auddepeHuupoBaHus u
(hopMyJbl  BBIYUCIICHUS MPOU3BOIHBIX.
Tabnuia Mpou3BOIHBIX OCHOBHBIX dJie-
MeHTapHbIX (QyHKIui. Texauka qudde-
PEHIIUPOBAHUS

1.5

Huddepennman. [IpousBoansie u aud-
(dbepeHImansl BRICIINX MOpsIkoB. [Ipu-
ONMKEHHBIE BBIYUCIICHUS C TOMOIIBIO
nuddepeHnnanos.

1.6

[TpaBuno Jlonutansa. @opmyina Teinopa.
PasmosxkeHnsT OCHOBHBIX OJIEMCHTAPHBIX
¢bynkuuit o dopmyne Teitnopa. Ilpu-
OJIMKEHHbIE BBIYUCIICHUS C TOMOILBIO
dhopmyner Teitmopa.

1.7

OcHoBHBIE TeOpeMbl U(QepeHITHaTb-
HOTO  HMCYHCICHHA. MOHOTOHHOCTb
¢byHKIMH, KCTpeMyMbl. HeoOxoanmere
Y TOCTAaTOYHBIE YCIOBUS MOHOTOHHOCTH,

15



JIOKAJILHOTO 3KCTpeMyMma. HMccemnosa-
HHE BBIMYKIOCTH Tpaduka (QyHKIUH.
Touku neperuoda.

1.8

O0m1as cxema ucciieoBaHus QyHKIMU 1
noctpoeHuss ee rpaduka. CBolicTBa
(GyHKIMHA, HENPEepBHIBHBIX Ha OTpE3Ke.
Haubonbiiee u HauMeHbllee 3HAYCHUS
(GyHKIIMK Ha OTpE3Ke.
CamocrosiTesibHass pabora Nel Ha ce-
MHHape MO0 (PYHKUMSM OJHOI mepe-
MEHHOM

1.9

Pazgen 2. @yHKUMSA HECKOJIbKHUX Ie-
pemeHHbIX. [Ipenen u HenpepbIBHOCTD.
OcHOBHBIE  CBOWMCTBA  HENPEPBHIBHBIX
¢byuknuii. YacTHeie mpousBoaHbIe. [Tom-
HBII U depennunan.

Boiiaua 3apanmnii PI'P Ne 2 no ¢ynk-
MM HECKOJIbKHX IepeMEeHHbIX

1.10

[IpousBoHbIE CHOXKHOW (YHKIIUU HE-
CKOJIBKMX TepeMeHHBIX. YacTHble mpo-
U3BO/IHbIE U UG depeHanbl BICIINX
nopsiakoB. Teopema IlBapua. IIpowms-
BOJIHAs 110 HAIpaBJIeHUIO. ['pasneHt.

10

1.11

DkcTpeMyM (QyHKIHMN HECKOJIBKUX Iepe-
MCHHBIX. HGOGXOI[I/IMBIG 1 JOCTAaTOYHbIC
YCIIOBUS IKCTPEMYyMa.
CamocrosiTesibHas pabdora Ne2 Ha ce-
MHHape MO0 (YHKUUSIM HECKOJbKHUX
nepeMeHHbIX

11

1.12

Pa3nen 3. UHTErpajibHOE HCYHUCIEHHE

12
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[TepBooOpasnas. HeompeneneHuplii uH-
Terpai u ero cBoiicrBa. Tabnuiia uHTe-
rpajJioB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢yHkuuid. MeToa HemnocpeacTBEHHOrO
WHTETPUPOBAHUSL.

Boinaua 3apanuid PI'P Ne 3 no unre-
IPAJbHOMY MCUYHMCJIEHUIO

1.13

WHTterprpoBanie ¢ TMOMOIIBIO 3aMCHBI
MEPEeMEHHOM, IMOJBEICHUEM IMOJ 3HAK
muddepennmana. MeToq UHTErpUpOBa-
HHS 110 YacTsIM

13

1.14

WNHuTerpupoBanne panuoHAIBHBIX JIPO-
Oell MIHTErpUPOBAHUE HEKOTOPBIX BUIIOB
WPpAlMOHAILHBIX M TPUTOHOMETpHUYC-
CKHMX (DYHKITHI.

14

1.15

3agaun, MPUBOASAIINE K TTOHITHIO OTpe-
neneHHoro uHrerpaia. CBoWcTBa ompe-
neneHHoro uHrerpana. @opmyna Hero-
ToHa-JIeiiOHuIIa. 3amMeHa TIepeMEeHHON U
WHTETPUPOBAHUE TI0 YACTAM B OMpeje-
JICHHOM MHTETpaje

15

1.16

[IpunoxeHus ONpENEIEHHOTO HHTe-
rpajia B TEOMETPUH U MEXaHUKE (BBIYHC-
JeHWe TUIoImaned Tuiockux  (uryp,
JUTMHBI KPUBO#, 00HEMOB, TUIOIIAICH TT0-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTETpajbl MEPBOTO U
BTOpOTIO poja, UX CBOMCTBA.

17

1.18

3agayu, TPUBOJAIINE K KPATHBIM HHTE-
rpajaM. JIBOMHOW U TPOHHOM HHTE-
rpaJibl, UX CBOMCTBA. Beruncienue qBou-

18

17



HBIX HHTETPAIOB CBCACHHUEM K IIOBTOP-
HBIM. FGOMeTpI/I‘ICCKI/Ie u (I)I/ISI/I‘IGCKI/IG
MIPHUIIOKCHUSA KPATHBIX UHTETPAIOB
KOHTpOJ’leOC TECTUPOBAHHUE

®opMa aTTecTaluu

19-21

Bcero yacoB o pucuuiJinae

18

54

72

PI'P

cam.
pao.
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Ilpunosncenue 2

®OH/I OHNEHOYHbLIX CPE/CTB
O AMCIUIIVIMHE

«MaTeMaTHYeCKHUN aHAJINU3)»

Hamnpasnenue noarotosku: 09.03.03 «IIpukinagnas napopmatukar
[Tpoduns: «MHGOpMAIMOHHBIC TEXHOJIOTHH YIIPABICHUS OM3HECOM)»
dopma o0yueHHs — OUHAasI.

Kadenpa: «Maremarukay

1. MeToabl KOHTPOJISAA M OLlEHMBAHUS Pe3yJIbTATOB 00y4eHU s

JIJ11 KOHTpPOJISL yCIIEBa€MOCTH U Ka4eCTBa OCBOCHUSI JUCIUILIMHBI HACTOSIILEN IPOrpaMMOit
IIPEyCMOTPEHBI CIEAYIONINE BUAbI KOHTPOJIS:
- KOHTPOJIb TeKyLIeH ycreBaeMoCTH (TeKYIU KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalusl (IK3aMeH).

2. lllkana U KPUTEPHHU OLIEHUBAHUSA Pe3yJILTATOB 00y4eHUs

(I)opMa HpOMe)RyTO'lHOﬁ aTTeCTAlluM: IK3aMCECH

[IpomexyTounas aTrectanus 00y4yaronuxcs B hopMe K3aMeHa MPOBOUTCS MO pe3yIbTaTaM
BBITNIOJTHEHUSI BCEX BUJIOB yUeOHOM paboThI, IPeyCMOTPEHHBIX Y4EOHBIM IIJIAHOM 10 TJAHHOM AUCIIU-
IUTMHE, TP 3TOM YUYHUTBHIBAIOTCS PE3YyJIbTAThl TEKYIIEro KOHTPOJS yCIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OleHKa CTENeHN JOCTIKEHUs 00YyJaroIUMHUCS MIAHUPYEMBIX PEe3yJIbTaTOB OOYUYEHHS 1O
JUCLUIIIMHE TPOBOAUTCS MpEnojaBaTeyeM, BEAYIUM 3aHATHS 110 IUCHMUILUIMHE METOJO0M IKCIIEepT-
HOI oneHkH. [1o uToram nMpomeKyTOUHOW aTTECTAlMU MO JAUCLMIUIMHE BBICTABJISETCS OLIEHKA «OT-
JUYHOY, «XOPOIIO», KYJOBIETBOPUTEIHHO» UITU «HEYIOBIETBOPUTEIHHO.

IIxana oueHNBaHuA Onucanue

BreimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOW AaTTecTallMu, MPEeTyCMOTPEHHBIE
nporpaMMoil quctumiInHel. CTyIeHT 1eMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTEeNsIM, IPUBEICHHBIM B
OTnuyHO TabJIMIaX, ONEepUPyEeT MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HABBIKAMU, IPUMEHSIET UX B CHUTYAIUSAX MOBBIIIEHHOW CIO0XHO-
ctu. Ilpm sToM MoOryTr OBITH [OMYIIECHBl HE3HAYUTEIHHBIC
OIIMOKY, HETOYHOCTH, 3aTPyJHEHHs MpH MEepeHOoce 3HAHWHM U
YMEHUI Ha HOBbIE, HECTAH/IAPTHBIC 3aJa4H.

19



Xoporio

BrimonHensl Bce oOsi3aTeibHbIE YCJIOBHSI MOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOW aTTecTallMH, MPETyCMOTPEHHBIE
nporpaMMoil quctuminHel. CTyIeHT 1eMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
TabJIMLAaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBbIKaMU. B To e Bpems pu OTBETE JOMYyCKAET HECYIIECTBEH-
HbI€ TIOTPEIIHOCTH, 33/1a4d pelIaeT C HeJOoYeTaMH, HEe BIIUAIO-
[IMMH Ha OO X0 peleHusl.

yI[OBJ'IeTBOpI/ITeJ'ILHO

BrimonHensl Bce 00s13aTesIbHbIE YCJIOBHMSA TNOATOTOBKH CTY-
JAeHTa K NPOMEXXYTOYHOIl aTTecTauMM, IpPEIyCMOTPEHHBIE
nporpaMMmoil aucuuIuiHel. CTYAEHT I€MOHCTPUPYET COOTBET-
CTBHE 3HaHUI, yMEHUH, HABBIKOB [T0KA3aTesM, IPUBEICHHBIM B
TabIMIaxX, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH,
HaBblkaMu. Ho mokasbiBaeT HerlyOOKue 3HaHUs, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MIPOTUBOPEUNH, OHAKO B Qop-
MYJHUPOBAHUN OTBETa OTCYTCTBYET IOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMeHTaluell U BBIBOJAAMHU, B PEIICHUH 337a4 MOTYT
coziepxKarbes rpyObie ommOKu. J{ist HoTy4eHus MpaBUIBLHOTO OT-
BeTa TPeOYIOTCS YTOUHSIONINE BOTIPOCHI.

HeynosnerBopurensHO

He BbimonHeHbl o0si3aTe/ibHBbIE YCJOBHSI NOATOTOBKH CTY-
JEHTa K INPOMEKYTOYHOHM aTTeCTalluM, IPEIyCMOTPEHHBIE
nporpammoit aucuurueel, UM cTyeHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHMM, YMEHHI, HABBIKOB MPHUBEICHHBIM
B TaOJIMIIaX, JOMYCKAIOTCS 3HAYUTENbHbIE OLIMOKH, TPOSBIIAETCS
OTCYTCTBHE 3HAaHWW, YMEHUH, HAaBBIKOB II0 POy IOKa3aTeseH,
CTYJIEHT UCHBITBIBAET 3HAYMTEIIbHBIE 3aTPYAHEHUS INIPU OIEpH-
POBAHMH 3HAHUSAMHU U YMEHHUSMH.

3. OueHo4YHbIE CPeACTBA

/11

HaumenoBanue
OIICHOYHOTO CPE/I-
CTBa

[IpencraBnenue ore-
HOYHOT'O CpPEJICTBA B
dOC

KpaTKafI XApaKTECPUCTHKA OICHOYHOT'O
CpeacTBa

KonTponbHas (ca-
MOCTOSITEIbHAS)
paborta

(KP)

CpencTBo NMpoBEpKH YMEHUHN MPUMEHSThH
MOJIyYEHHBIE 3HAHUA JUIS PEIICHMS 3a]1ad
ONPEJIETIEHHOr0 THIA 10 TEME WU pas-
ey

KoHtposbHble 3a51a-
HUWsA
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2 | Pacuerno-rpadu-
yeckasi paboTta

(PTP)

CpencTBo MpPOBEPKU YMEHHUH MNPUMEHSTH
MOJTyYeHHBIC 3HAHUA TI0 3apaHee oIpeje-
JICHHOW METOJUKEe A pelieHus 3aaad
WIM 33laHdid TI0 MOAYIIO WU JHUCIIH-
TUTMHE B LEJIOM.

Komiuiekr 3amanuii
JUTSL BBITIOJTHEHUS pac-
4eTHO-TpaduiecKon
paboThI

VYcrHblii onpoc co-

CpencTBO KOHTPOJISI, OPraHN30BaHHOE KaK
crienanbHas 6ece/a meJarornueckoro pa-
0OTHHMKA C OOydYarOIIMMCSl HAa TEMbI, CBS-

Bomnpoce! o

3 OecenoBaHue, 3aHHBIC C M3y4aeMOU IUCIUILTUHOM, U pac- | TeMam/pas3zenaM Juc-
(YO) CUMTAHHOE Ha BBIACHEHHE 00beMa 3HaHWMI LMILIAHBI
o0yyaromerocsi mo ONpeAeIeHHOMY pas3-
Jieny, TeMe, IpolemMe | T.11.
Cucrema cTaHAaPTU3UPOBAHHBIX 33/IaHUH,
Tecr MO3BOJISIOIIAS aBTOMATHU3UPO-
4 Bapuanr Tecra
() BaTh MpOLENYypy U3MEPEHHUs YPOBHS 3Ha-

HUM ¥ yMeHU# 00y4aromerocs.

5 | Ok3amenanonHble | CpeicTBO NPOBEPKM 3HAHUM, YMEHMH, | DK3aMeHallMOHHbIE
OueTsl HaBbIKOB. MOKET BKJIFOYATh KOMIUIEKC T€O- | OUJIETHI
(9B) peTHUYECKHX BOMPOCOB, 3aJady, IpaKTH4e-

CKHX 3aJIaHUU.

3.1. Tekymmii KOHTPOJIb

OneHouHbIe CpeACTBA TEKYILLETO KOHTPOJISI yCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3a7laHus B popme OJTaHKOBOTO TECTUPOBAHHUS JUISI KOHTPOJISE OCBOCHUSI 00YUaIOIIMMUCS Pa3/ieioB
JUCLUIIINHEIL, TpueM PI'P.

Coaep:xanue pacueTHoO-Tpaduyeckux pador.

PacuerHo-rpaduyeckas padora Nel mo nuddepeHnuanbHOMy MCUMCIEHNI0 QYHKIUI OQHOMI
nepeMeHHOM

Kpatkoe copeprkanue 1 3Tarbl pacyeTHO-rpaduieckoil paboThl:
[Ipenen yncnoBoil mocne0BaTeNIbHOCTH, TIpeien (PYHKINH.
HccnenoBanue (pyHKIMK Ha HEMPEPHIBHOCTb.

Brruncnenue npou3BoAHbIX QYHKIUH.

HccnenoBanue GyHKIMH, TOCTPOCHUE TPaPUKOB.

PacyerHo-rpadguyeckas padora Ne 2 no pyHKIMAM HECKOJIBKHX NePEeMEHHbIX.

Kpartkoe copeprkanue pacueTHO-rpaduyeckoit paboThI:
OYHKINY HECKOJIBKUX MepeMeHHbIX. YacTHbIe POon3BOoAHbIE. [IpON3BOHBIE OT CIOKHBIX PYHK-
muif. [Ipon3BoiHAs 110 HANIPABICHUIO U TPAUEHT. DKCTPEMYM (PYHKIIH JBYX IEPEMEHHBIX.

PacuyerHo-rpadguyeckas padora Ne 3 10 HHTErpaJIbHOMY HCUYHMCICHHIO.

Kpatkoe copepkanue 1 3Tarbl pacdeTHO-rpaduieckoil paboThl:
Ilepeviti sman:

MeTto1bl HHTErpUpPOBaHUs. BbIunciaeHe HEONPEAEIEHHBIX HHTETPAJIOB.
Bmopoii sman:
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HpI/IJ'IO)KeHI/ISI OMPCACIICHHBIX HHTCTPAJIOB. I/ICCJ'ICI[OBaHI/Ie CXOOUMOCTHU HECOOCTBEHHBIX HHTCIrpa-
JIOB.

KommiekT 3agannii
JJI1 BBINIOJIHEHHS pacueTHO-Tpadguyeckux padort (PI'P)
o nucuuminae «MareMaTu4ecKui aHaJIn3»

Teopus npenesios u (uddepenuupoBanue GyHKIUN OTHOMN NepeMeHHOH

1. Haiitu npenensr:

lim (2—n)2 -(1+ n)2
= (14 n)2 -(2- n)2

|

. 2x% +11x+15
lim ———MM—,
X+3

’

lim

n—oo

2n2+3)
2n? +1

x——3

2n+l _5n—1
lim

N—so0 3n+2 +5n

lim Jn+2-38n®+3

e Yn+54n

lim n(\/n2+1—n), _(n-10)"""
N0 lim
noe\ n+l

. Ax?

lim ——.

x-0 §in “ 3X

. sin3x . ctg7x

lim . lim (1-3x)

xaol_ex Xx—>+0

0, xX<-7w

2. UccnenoBath Ha HEMPEPBIBHOCTD U BBIMOIHKUTH YepTeK: Y =4SINX, —7 < X<0

T, X=0

3. Haiiti mpou3BoHy10 QYHKITHH:

2(3x3 +4x2 - x—2)

y = Inarcsin/1-e**.

TN e
tg X —Ctg X 3l
y:arctgu. 3

N

_ C0osbx
Y= 3sin(12x+1)

N

y = arctg® In
X

+2

3

: X
sin(Xx—-2y)+—
(x-2y)+~

X

t3
=sin| —+t |.

y =arctg® ;2+sin In2x

x=e"'cost, y=¢e'cost

4. CocTaBUTbh ypaBHEHMs KacaTeJIbHOM M HOPMAaJM K JAHHOW KpPUBOM B TOUYKe ¢ abCHUCCOH X, :

y=x2+8Jx—-32, x,=4.

5. IlpoBecTu noaHOE UCCIEI0BaHUE U TOCTPOUTH rpaduk f (x) =x°

+

XZ
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(I)yHKIIHH HECKOJBKHX MMEPEMECHHBIX

" .

1. HaiiTi yacTHbIC IPOM3BOAHBIC BTOPOTO NOPSIAKA, YOSAUTCA, UTO Z7 = ZJ,
Xy

2

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

3. HccmenoBath Ha SKCTpeMyM GyHKIHI0 Z = X> — X+ Y +2Y .

HNHurerpupoBanue
Boruncianrn HeOﬂpe}:[e.]IeHHble HHTerpaHLI
dX —X X X
[————, [x-27dX, (x+1)e dx, [xcos3xdx, [e*cosxdx,
2(X+ Jx
dx dx x+18 X+1 sin® x
I - | dx, [ XFLge, A Xgy
x> —6x+18 ~x*+6x+5 (X—6)(x+2) x*+3 cos” X
Beruucaursb onpeaeJIicHHbIC HHTEIPaJibl
Tasin?xcosxde, |2, [(x-De'dx, j—
sin? x cos xdx, ) x —1)e*dx,
0 0 v1+3X 0 1 x«/7+ln X
& dx 2 14 x2 -4 dx 1x? 42X
= d, [, [y
114++/3x-2 "2 arctgx 1(3x+5) o X°+1
J3 X3 2 7.6 ) 1 dX
[ ———dx, [vV4-x2dx, IBSlnzxcosxdx, J.—
0 +/1+ X2 0 5 o V1+3x
1 e®
(x—1)e*dx,
;{ ! XNT+Inx
Heco0GcTBeHHBIE HHTETPAJIbI
1. yKa)KI/ITC, KaKou u3 HCCO6CTBCHHBIX HHTCTPAJIOB SABJIACTCA CXOMAIINUMCSH
[Vxdx, [xPdx, [vx®dx.
1 1 1
2 Breruuciaute HUHTErpall, YCTAaHOBUTH €TI0 CXOAUMOCTH WUJIN PACXOIUMOCTDH j 1
e l+ X2

3. Beraucnuth HUHTErpall, YCTAaHOBUTH €TI0 CXOAUMOCTH WUJIN PACXOIUMOCTDH _“n Xax
1

a dx
4. BeryncnuTh HECOOCTBEHHBIN MHTETpAl j—, YCTaAHOBUTH €T0 CXOIAUMOCTh WU
04X

pacxoauMoOCTb.

X2 +3y?
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1
dx
5. BI)I‘II/ICJ'II/ITB HCCO6CTBCHHBII/I I/IHTCFpaJ'I _2 . YCTaHOBI/ITB €ro CXoaAnuMoCTh UJiIn
-1
paCXOI[I/IMOCTB.

o0

6. Beraucnuth HHTEIrpall, YCTAaHOBUTH €TI0 CXOJUMOCTD WJIM paCXOJUMOCTDb I

1+ x2

—o0
)

7. Beraucinurhb HHTEIrpall, YCTAaHOBUTH €TI0 CXOJUMOCTD WM paCXOJUMOCTDb J.In xdx
1

1
8. BEIUKCIUTE HECOOCTBEHHBIH HUHTErpan J.d—)z( , YCTAaHOBHUTB €I'0 CXOAUMOCTDb UJIA
-1
pPacxoguMoOCThb.
KpaTHble HHTErpaJjabl

1. I3MeHnTh MOpsII0K MHTETPUPOBAHKS B BOMTHOM MHTETpAJIe

6-Xx 2-y

a. Jz.dx J. f(x,y)dy, b. _l[dy j f(x, y)dx.
0 2x o Jy

2. Beumcuts ﬂ(lO— x* — y?)dxdy, D={(x,y)|1<x<2 0<y<2}.
(D)

3. Beraucnuth
H(lezy2 +16x3y3)dxdy;
D
D: x=1 y=x% y=—x.
4. Bpraucnurhb
[[(x* + y)dxdy, D — MHOMeCTBO TOUEK IIIOCKOCTH, OrPAHUIEHHOE JTHHUAMH

®)
y=x/2, y=2x, y=2/x (x>0).

5. Haittu nnomaap GuUrypsl, orpaHU4€HHON TaHHBIMU JTUHHUSIMH
y=3/x, y=4e*, y=3,y=4.
6. Haiftn mnomanp GUrypsl, OrpaHHYCHHON IMHISIME Y = X°, Y =—X+ 2

8. Haiiti 006beM Terna, momy4eHHoro BpamieHrueM Bokpyr ocd OY (urypsl, orpaHH4eHHON JTHHH-
3
amu Yy=X", y=1 x=0.

9. Haiiti 00beM Tena, Moay4eHHOro BpanieHrneM Bokpyr ocu OX ¢urypsl, orpaHHYeHHO# JTHHH-
SIMA y=x2, y2 =X.

KonTpoJsbHbie paboTsl (IpUMeEpHI)

BapuaHTt

1. Noctpoutsb rpadmk: Yy = 3C0S 2X
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2. Hantn npegens:

(5-n)" +(5+n)’ 2)”ml—COSZX X=X —x—2
" (5-n) ~(5+n) | -2 x> = 2X* + X =2

2 _x— i
4) “mx—xl 5) Iim(mj 6) Iim(x—\/xz—x+1)

X—2 In(x—l) x>0\ 1+ XCOS X

-X, X<0

3. UccnenoBaTh Ha HEMPepPbIBHOCTb U BLIMOMHUTL YepTex: Y =< X*, 0<x <2

3, x>2
BapuaHTt
1. HaiT Npou3BoAHYO Y,
a) y:arctgslnﬂ 6) y:(\/;)
X+2
. X3 —t t
B) Sin(Xx—2y)+—="7x r) x=e"'cost, y=e'cost
y

Looe (1 1
2. Haittu lim| =—
x>= X arctgx
2

3. NpoBecT NosHOe UccaeaoBaHne U NocTpouTtb rpaduk | (X) =X"+—.

X

Bapmuanr.

ou

Nel. Beruncnuth MMPOU3BOJHYIO I1IO0 HAITPABJICHHUIO —— U HaWTH MOAYJIb BEKTOpaA I'rpaIuCHTa JIA

0S

X
dynkmun U = 2XY + T +2° B Touxe A(6;9;1) B HampaBneHNH, COCTABIAIONIEM C OCIMH KOOP-

y CoOSa=—, COSfB=—=, y<—
UHAT yTJIbI : : .
i 7 Y >

No2. Uccnenosats Ha skctpemyM byrxmmio Z = Xy (1— 4% — 4y)-5.
. dz
Ne3. z=In(y—x*), Xx=-/sint, y=cost. Haiitu T

Bapuant

Boiryucnanumoe:
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16 dx 2
1.}[ . 2. !2x+1 lnxdx.

3x* -4 sin’ 3x 2x—1
3. | ——dx. 4, | ———dx. 5. | ——dx.
J’xz +4x -[cosz3x I,/4_2x_x2

1.  BrlunMcIHUTH HHTETPAIIBL:
+00 ,
_[ xe ™ dx . J.
1 x-+/Inx

MN306pa3nTb 061aCTb UHTErPUPOBAHWNA U USMEHUTb NOPALOK MHTErPUPOBAHMA B MOBTOPHOM UHTErpane

e
j dx j F (s p)dy.

Bolumcantb naowanb ¢urypbl, OrpaHUYEHHON JANHUAMMK

2
y=2-Xx", y=Xx.
BapuaHT 3aAaaHuii TPEHUPOBOYHOrO TecTa.

3apgaum

3
arcctg/x dy—?

luactb 1. y=sinlnx, y,y"—? 2. y= 3. y=3x*+xe*,%,=2/1x=0,1, ]y —?

4. HanTn npon3BoAHYtO y; :

a) y —5 SinA X—3 6) y= Xarctg7x
\j X

y
X

8) ¥ + = =cos3x r) X=cost+sint, y=sint—tcost

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

2x
o e
6. HaTn nHTepBa bl MOHOTOHHOCTU Y = —.
X

X3

7. Haittv Hanbonbluee, HanMeHbluee 3HadeHne pyHkumm | (X) = ?—16X Ha oTpeske [—5;1] .

1
8. MocTpouTb KacaTesbHyto K rpaduky dpyHkumm | (X) =3arccos x° B Touke X = E

2 yactb 9. Hailtu npegensl:

2 2
Y lim (3+ n)z—(2+n)2
"= (2+n) —(1-n) 0 e

tg2X X’ +2x-3 . tg5x
3) lim ———— 4) lim—
x>-3 x> +5X* + 6X x> tg3x
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3 yacTtb

0, Xx<-rxw

10. UccnenosaTb Ha HENPEPbIBHOCTb M BbINOHWTL YepTex: Y =<SINX, —7 < X<0.

7w, X=20
3
11. MposecTn nonHoe uccaeaoBaHue u NocTpouTb rpaduk | (X) =— 2
X J—
KonTpoJsbHbie padoTsl (IpUMeEpHI)
BapuaHTt
1. NoctpouTb rpadmk: Yy = 3C0S 2X
2. Halttn npegens:
2 2
. (5-n)" +(5+n) . 1-C0s2x X=X —X—2
1) lim > 5 ) lim———— 3) lim— >
"= (5-n)"—(5+n) 0 2 1 -2 X7 = 2% +X—2

1

2 _x— z
4) Iimx—Xl 5) Iim(mj 6) Iim(x—\/xz—x+1)

2 In(x-1) x>0\ 14 X COS X x—>

—X, X<0

3. UccnepoBaTb Ha HENPEPLIBHOCTb U BbINONHUTL YepTex: Y = X, 0<x<2

3, Xx>2
BapwuaHT
1. Haintn npousBogHyto y;:
a) y:arctg3ln£ 6) y=(\/§)
X+2
. X3 —t t
8) sin(X—2y)+—="7x r) x=e'cost, y=e'cost
y
o (1 1 j
2. Havitn lim| ——
x>=( X arctgx
, 1

3. MpoBecTn nosHoe uccnegoBaHme u noctpouts rpaduk f (X)=x*+—=.
X

Bapmuanr.
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ou

Nel. Beruncnuth MMPONU3BOJAHYIO IO HAIIPABJIICHUIKO —— U HalTH MOAYJIb BEKTOpA I'paJuCHTa JJIA

0S

X
dynximn U = 2Xy + T +7° B Touke A(6;9;1) B HampaBneHUH, COCTABIAIONIEM C OCAMH KOOP-

i\ CoOSa=—, COSfB=—, y<—
UHAT yTJIbI : .
Y 7 7 4 2

Ne2. Uccnenosars Ha skcTpemyM pynkmmo Z = Xy (1— 4x°* - 4y) -5,

Ne3. z=In(y—x*), x=-+/sint, y=cost. Haiim %

Bapuant

Bboiryucaumoe:

16 dx 2
1.‘([\/;_2. 2. !2x+1 lnxdx.
3x? -4 sin” 3x 2x—1
3. dx. q, dx. 5. | ————dlx.
jx2+4x ’ J-cos23x ’ j,/4_2x_x2 ’

1. BeruCINTD UHTETPATIBL:

_l[ xe ™ dx . I \/m

N306pa3nTb 061aCTb UHTErPUPOBAHUA U USMEHUTL NOPALOK UHTErPUPOBAHMA B MOBTOPHOM MHTErpasne

0 V25-x?
[ s yydy.
-4 0

BblumcanTb niowans oGuUrypbl, OrpaHUYEHHOM JIMHUAMMU

y=2-x", y=x.
BapuaHT 3aAaHuii TPEHMPOBOYHOrO TecTa.

3apaum

luactb 1. y=sinlnx, y,y"-? 2. y= 3. y=3x*+xe*,%x,=2/1x=0,1, [Jy—?

arcctgd/x g
X 1

4. HaliTn nponssosHyto Y, :

a) y —5 Sin4x__3 6) y= Xarctg7x
u X
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B) eXV+X=c053x r) X=cost+sint, y =sint —tcost

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

2x
6. HanTtun MHTepBa/ibl MOHOTOHHOCTHU y =—.
X

3
X
7. HaiiTn Hanbonbluee, HanmeHbliee 3HaveHne GpyHkuun f (X) = E—lGX Ha oTpeskKe [—5;1] )

1
8. MoCcTpoUTbL KacaTenbHyto K rpaduky dyHKumm | (X) =3arccos x* s Touke X = E .

2 yactb 9. HanTtu npegensl:

1) lim (3+n) —(2+n) 2)lim
> (2+n)° —(1-n)’ X0

2 —
t292X 3) lim 2( +22< 3 4 Iimthx
e -1 x>-3 X +5X° 4+ 6X . tg3x

3 yacTtb

0, X<—-7m
10. UccnenosaTb Ha HENPEPbIBHOCTb M BbINOMHWTL YepTex: Y =<SINX, —7 <X <0.
T, x>0

11. MposecTn NoAHoe uccaeaoBaHMe u NocTpouTb rpaduk | (X) =

Kpurepun onenkn:

- OLICHKA «3aUTEHO» BBICTABIIAETCS CTYACHTY, €CJIU OH PETYJIIPHO B TEUEHUE CEMECTPA MPEICTABIISAI
pe€mCHusA 3ada4, BBIITOJIHWII ITOJHOCTBIO BCE 3aJaHNA U UX 3alIUTHUII, OTBETUB HA BOIIPOCHI IIpEIoaa-
BaTels;

- OLIEHKA «HE 3a4TE€HO» BBICTABJISIETCS CTYJIEHTY, €CJIM OH HEPETyJIIpHO B TEUCHHE CEMECTpa Mpel-
CTaBJISUT PELICHHUs 3a/1a4, BHIOTHII 3a/IaHHs HE MOJTHOCTBHIO WIIM BOOOIIE HE MPECTaBIsUT paboThI
Ha IPOBCPKY, AOITYCKACT CYHICCTBCHHLIC HCTOYHOCTH B OTBETAX HA BOIIPOCHI IPCIIOAaBaATCIIA.

Jl1s mpoBeieHus! TEKYIIEro KOHTPOJIS 3HAHUM CTY/IEHTOB B IUCTAaHIIMOHHOM (opMaTe B pas-
paboTtanHbIX Kadeapoil «MaTtemaTuka» OHIAWH-Kypcax MUMEIOTCS MPOMEXYTOUHbIE (MIPOOHBIE) Te-
CTBIL.

3.2. IIpomeskyToUuHasi ATTECTALMS

[IpomexxyTouHast aTTecTanus - (3K3aMeH) MPOBOIUTCA 0 OMIETaM B yCTHOU (opme.
Bpewmst U1 moAroTOBKM OTBETa Ha BOMPOCH! He Ooiiee 45 MUH.

buner BkiIro4aeT TEOpETUUECKUM BONIPOC U 334a4H.

KommiiekThl 5K3aMeHallMOHHBIX OUIETOB XpaHATCs Ha Kadenpe «MaremaTukay.
TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.
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10.

11.

12.
13.

14.
15.

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

23.
24.

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

KoMmuiekT Bonmpocos

0 TUCIHUIUINHE «MaTeMaTHYeCKH aHAJINU3»

JAnddepennuanbruoe ucuuciaenue GyHKIU OTHOH NepeMeHHOM

[TonsTHE NEpEMEHHON BEIMUMHBI U 00JaCTH €€ U3MEHEHUSI.

noHsTHe (yHKIMOHATBLHOM 3aBUCUMOCTH, Kiaccudukamus pyHKIIUA.

OmnpeneneHye u TUIbI YUCIOBOM MOCIIEN0BATEIBHOCTH.

[Ipenen uncnoBoit mocneaoBaTeabHOCTU. ApudmMeTnyeckue onepanuy HaJl MocieA0BaTeIbHO-
CTSIMHU.

VYcnoBus CyecTBOBaHHSI KOHEYHOT'O Mpeielia YUCIOBOH Mocie1oBaTeNIbHOCTH (TeopeMbl Koiu
u Beliepmrpacca).

BTopoii 3aMeuartenbHbIi npeaei.

[penen gpynkmun. Onpenenenus. ['eomerpuyeckast MHTEPIPETALUS MOHATHS Mpesiena pyHKIUH.
CaoiicTBa NpeIeIioB.

Beckoneuno mainble, 6€CKOHEUHO OOIbIINE (PYHKITUH.

[TepBriil 3amMedaTenbHbIN TIpEaE.

BeckoHeuHo mainbie BETMUMHBI. DKBHUBAJICHTHbIE OECKOHEYHO Majible U UX UCIOJIb30BaHUE NPU
BBIUMCJICHUH TTpe/ieioB. Tabnuia 5KBUBaJICHTHBIX OECKOHEUHO MaJIbIX.

HenpepsiBHOCTh PyHKIIUH B TOUKE U HAa IpoMexyTke. OnHocroponnue npenensl. Knaccuduka-
Ul TOYEK pa3pbiBa rpaduka.

CaoiicTBa GyHKIUH, HETIPEPHIBHBIX Ha OTpe3Ke (TeopeMbl Beliepmpacca, bonbiiano — Kommn).
[IpouzBognas. ['eomeTpuueckuii U GU3NIECKUNA CMBICT ITpou3BOAHOM. KacaTenpHas u HOpMaib
K TUIOCKOM KPHUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

CBsI3b MEXKAY CYLIECTBOBAaHHEM ITPOU3BOJAHON (PYHKIMHU B TOUKE U HETIPEPHIBHOCTHIO (PYHKIIUU
B TOM 7K€ TOYKE.

[IpousBoHast CyMMBI, TPOU3BECHNUS, YaCTHOTO. [Ipor3BoIHAS CIOKHON U 00paTHOHN (PyHKITHIA.
[IpousBoHas mapaMeTprUuecKu 3alaHHON (PYHKIINU.

[IpousBonHast GyHKINH, 3aJaHHON HESBHO.

JuddepennnpoBanue CI0KHOM MOKa3aTeIbHONU QYHKIIUH.

Huddepenumpyemocts. Juddepentman. ['eomerpuueckuii cMbicn nuddepenuana.
[IpousBoaubie U AUQepeHIrnanbl BEICIIUX MOPSIKOB.

OcHoBHBIE TeOpeMbl quddepeHrampHoro ncuncieHus (teopema depma, Teopema Poms, Teo-
pema Jlarpanxa, Teopema Korm).

[IpaBuio Jlonurans.

Mpmuorounen Teitnopa u ero cBoiicta. @opmyina Tetnopa. Ocratounsiii uieH Gopmyisl Teitnopa
B ¢opme Jlarpanxa u Ileano.

AcumnToTh Tpaduka GyHKIIHH.

DxctpemyMm. Heobxoaumoe ycnoBue 3KcTpeMyma.

JlocTaTouHbIE YCIOBUS IKCTPEMYyMa.

JocTtarounoe ycnoBue Bo3pacTanus (yObIBaHUS) (yHKITHH.

Haubonbiiee n HauMeHbIlIee 3HaYeHHs] PYHKIIMHA Ha OTPE3KE.

BoInykinocTe, BOTHYTOCTb, TOUKa Nepernda. JlocraTrouHoe ycinoBre BOTHYTOCTH (BBITYKJIOCTH).
Heobxonumoe ycnoBue Touku neperuda. JloctaTouHoe ycloBue rneperuoa.

OOm1ast cxema OCTPOCHUS U HCCIIEIOBaHUS Tpaduka QyHKIUH.

@OYHKIMH HECKOJbKHUX MepeMeHHbIX

1. Onpenenenue U reOMETPUUIECKUNA CMBICI (DYHKIHUHU JIBYX NEPEMEHHBIX.
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JIuauM ypoBHS (PYHKLUU IBYX MIEPEMEHHBIX.

YacTHble MpOU3BOAHBIE PYHKIIMH HECKOIBKUX MEPEMEHHBIX, UX T€OMETPUUECKHI CMBICIT
OyHKIIMN HECKOJIBKUX MTEPEMEHHBIX, IOHATHE MoJHOTO auddepennnana.
JuddepennnrpoBanue CI0KHBIX GYHKIHI HECKOIBKUX MTEPEMEHHBIX.

[Tpon3BoiHBIEC BBICIINX MOPSIIKOB (PYHKIIMK HECKOIBKHX MTepeMEeHHBIX. CMEIIaHHbIe TPOU3BO/I-
Hble. Teopema llIBapua.

7. TlpousBoaHas QyHKUIHH HECKOJIBKMX EPEMEHHBIX IO HAIIPABIICHUIO.

8. IIpou3BojHas MO HANPABIECHUIO U I'PAJAUEHT CKAJSIPHOTO MOJIS.

9. DkcrpemyM (QYHKIIUU HECKOJIBKHX IMIEPEMEHHBIX.

10. Heo6xoumoe U 10CTaTOYHOE YCIIOBUS SKCTpeMyMa (DYHKIMU ABYX ITEPEMEHHBIX.

oM wN

HNHTerpajbHoe ncuncieHue

[lepBooOpa3nasi, HeonpeaeIeHHbIH nHTEerpaj. Tabuia OCHOBHBIX HHTETPAJIOB.

3aMeHa [IEpEeMEHHON ¥ HHTErPUPOBAHUE I10 YaCTSIM B HEOIIPEIEIICHHOM UHTErpalle.

WNuTerpupoBanre ¢ mOMOIIBIO MOABEACHUS 101 3HaK nuddepermana.

WuTerpupoBanue paryoHaIbHbIX JpOOEH.

WHTerpupoBanne 1o 4acTsM U 3aME€Ha IEPEMEHHOM B OIIPE/IETIEHHOM HUHTErpalle.

WHuTerpupoBanue TpPUroHOMETPUUECKUX (YHKIMHA, OCHOBHBIE IPUEMBI.

WuTerpupoBanue UppaoHaIbHBIX (PYHKIUIA.

YHuBepcaibHas TPUTOHOMETPUYECKAs IIOJCTaHOBKA.

OmnpeneneHHblil HHTETpaji u ero cBoiictBa. ®opmyna HetoTona — Jleiibnumna.

10 [IpunoxeHus onpeneneHHOro HHTErpaiga K pelieHUI0 FreOMeTPUIECKUX U (PU3NYECKUX 3a/1ad.

11. Beruucnenue miomajei ¢ IOMOIIbIO ONMPEACICHHOT0 HUHTETpaa.

12. Beruucnenue 1ioma iy U AJUHbI KPUBOH, 3aJaHHOM ypaBHEHHSIMU B TapaMeTpUIecKoi hopme.

13. Beruucienue miomnay KpuBOJIMHEHHOTO CEKTOpa B MOJIIPHBIX KOOPAWHATAX.

14. Beruucnenue miomaneil B NpsIMOYToJbHBIX U MOJIAPHBIX KOOPJMHATAX C MOMOIIBIO OIPEeNIeH-
HOT'0 MHTErpaJa.

15. Beruucnenue JUIMHBL yTH € IOMOLIbIO ONPEEICHHOI0 UHTEerpaa.

16. Beruucnienue JUIMHBI AyTH KPUBOH, 3a/IaHHON TTapaMeTPHUUECKH.

17. Beruucnenue oobemMa Tesa BpalleHus ¢ OMOLIbIO ONPEAEeICHHOTO UHTEerpaa.

18. Beruucienue 1mioma i MoBepXHOCTH Tella BpaIleHusl.

19. HecoGcTBEeHHBIE HHTETPAITBI IEPBOTO M BTOPOTO THMA. [IOHATHS CXOIMMOCTH U PaCXOJIUMOCTH
HECOOCTBEHHOT'0 MHTETpaJa.

20. HecoOGcTBeHHBIE HHTETPAITBI OT Pa3pBIBHBIX (DYHKITHIA.

CoNoOR~WNE

TunoBbie BApUAHTHI OUJIETOB
o qucrmmniae «MareMaTH4ecKUi aHaJIN3»

MMHHUCTEPCTBO OFPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJIEPAIIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OFPA3SOBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Martematuka»
JuctumnuHa «MaTeMaTHYeCKUil aHaJIn3)
Kypc 1, cemectp 2

3K3AMEHALIMOHHBIN BUJIET

1. TIlepBooOpa3Hasi, HeolpeaeaeHHbIN HHTerpail. Tabiuna OCHOBHBIX MHTETPAJIOB.
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dx
A5-x+~5-x
3. Haiit rpaguent QyHKmMn Z = y\/x—y B Touke M, (1,4).
4. VKaxure, KaKoil U3 HECOOCTBEHHBIX MHTETPAIIOB SBJISETCH CXOASIIUMCS

Tx/;dx, Tx’3dx, T\/?dx .
1 1 1

2. BpuaucauTh HeonpeaeIeHHBIN HHTETPa I

5. Haiiaure skcTpeMyMBbl U TOYKH nepernta Gpynkmun Y = (X —1)e™™.

YTBepxkaeHo Ha 3acemannu kadenpsl MaremMatuku «_03» 05 2024 r., mporokon Ne 10

W.o. 3aB. kadeapoii H.B. BacunbeBa / /

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUNMCKON ®EEPALINN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUYPEXJIEHWE BBICILIET'O OBPABOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

dakynbTeT 0230BBIX KOMIICTEHIIH, kadenpa «MaremaTukay
Oopazosarenphas nporpamma 09.03.03 «Ilpuknannas uaGopMaTHKa»
Kypc 1, cemectp 2

DK3aMeHAHOHHBIN onJteT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO U BTOPOro tuna. [IoHATHS CXOAUMOCTH U PaCXOIUMOCTH
HECOOCTBEHHOIO HHTETPaIa.
t 2
e T

2. Haiiti npon3BoAHy0 QyHKINY, 33JaHHON MapaMETPHUYECKH X =
3. HccenoBath Ha dKCTpeMyM (GyHKIHIO Z = X* — X+ Yy +2Y.

7.6
4. BBIYHCIHATH ONpEeIeHHBIA HHTErpall I3Sin ? x cos xdx .

0

5. Haiiti 00beM Tela, MoJTydeHHOTo BpalieHreM BOKpyr ocu OX  ¢Gurypsl, orpaHUueHHOM JINHK-
3
amu Y=X, y=1 x=0.

YTBepxkaeHo Ha 3acemannu kadenpsl MaremMatrku «_03» 05 2024 r., mpotokon Ne 10

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

JU1st mpoBeIeHUs IPOMEKYTOUHOTO KOHTPOJISI 3HAHUH CTYA€HTOB B IMCTAHLIMOHHOM (popmMate
B pa3paboTaHHBIX Kadenpoi «MareMaTHka» OHJIAlH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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