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1. esu, 32a1a4M U IVIAHUPYEMbIe
pe3yJbTaThbl 00y4eHus 1o
AUCHUILINHE

K OCHOBHBIM ye/isim OCBOCHHSI UCIUILIMHBI «MaTeMaTH4eCKuil aHaIi3» ClIeTyeT OTHECTH:

- BOCIIUTaHHUE y CTYJEHTOB OOLIE MaTeMaTUYECKON KyJIbTYpbI;

- MPUOOpPETEHUE CTYICHTAMH IITHPOKOTO KPyra MaTeMaTHUSCKUX 3HAHU M, YMEHUH U HAaBBIKOB;

- pa3BUTHC CHOCO6HOCTI/I CTYACHTOB K UHAYKTUBHOMY U ACAYKTHUBHOMY MBIIIJICHHUIO HAPAOAY
C pa3BUTHEM MATEMATUYECKOW HHTYHUIIHH;

- YMEHHE CTYJCHTAaMH Pa3BUBATh HABBIKUA CAMOCTOSTEILHOTO U3YYEeHHUS yUeOHOM U HAyIHOH
JIMTEPATYPBI, COAEPIKAIICH MATEMATHIECKUE CBEICHHS U PE3YIIbTaThI;

- INOATrOTOBKY CTYACHTOB K HACATCIIBHOCTH B COOTBCTCTBUU C KBaJ’IH(l)HKaL[HOHHOfI
XapaKTEePUCTHKOM HH)KEHepa M0 HAMPABJICHHUIO, B TOM Yuciie GOPMHUPOBAHKE YMEHHI HCIOIb30BaTh
OCBOCHHbBIC MAaTEMAaTUYCCKUC METOAbI B HpO(l)eCCI/IOHaJIBHOI\/JI ACATCIIBHOCTH.

- MOATOTOBKY BHICOKOKBATU(PHUITUPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBHUSIX IIUPPOBOI
TypOYJIEHTHOCTH 1 BBICOKMX TE€XHOJOTHYECKUX PUCKOB COBPEMEHHON II(PPOBO IKOHOMHUKH.

K 0CHOBHBIM 3ad0auam OCBOCHUSI TUCIUTUTHHBI « MaTeMaTHUECKHU aHATU3 CIIeAyeT OTHECTH:

- OCBOGHHE CTyJEHTAMHU OCHOBHBIX IOHATHUH, METOJIOB, (HOPMUPYIOMIMX OOIIYIO
MaTeMaTHYECKYIO MOATOTOBKY, HEOOXOIMMYFO ISl YCIICITHOTO PEIICHUsI MPUKIIaHBIX 3a/1a4;

- ¢opMupoBaHHE y CTyJeHTa TpeOyeMoro Habopa KOMIIETECHIIHH, COOTBETCTBYIOIIMX €ro
HAINpaBJICHUIO MOATOTOBKU M 00SCIICUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/Ia.

OOyuenne mno pgucuuiiuHe «MaTtemMaTuyeckuii aHaiau3» HaMpaBleHO Ha (OpMUPOBAHUE
y 00y4aronmxcsi Cieayrmux kommereHuid B coorBerctBur ¢ ®I'OC 23.05.01mo0 HampaBiieHHIO
noaroroBku 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJOTMYECKHE CPEICTBA, YTBEPKIAEHHBIM
npukazomM MunoOpHayku Poccun ot 11.08.2020 Ne 935 (¢ m3MeHEHHMSAM M JIOMOJHEHUSIMH OT 26
HOs10pst 2020 1., 19 uronsa 2022 r., 27 dhespans 2023 r).:

Ko u HaumeHnoBanue NuaukaTopsl 10CTHKEHUS
KOMIIeTeH Ui KOMIIeTeHIIUH
NOIIK-1.1 Hcnons3yer METOBI
MaTeMaTH4eCKOIro aHamM3a u

MOJICIIMPOBAHUS JIJIsI PEUICHUsT MPUKIIATHBIX
3a/1a4 B podeccuoHaIbHOU chepe
OIK-1. CrocoGeH CTaBuTh M  peuarb HNOIIK-1.2 YMmeeT UCIOI630BaTh OCHOBHEIE

UHKCHEPHBIE W HAYYHO-TEXHHYECKHe 3ajayy | 3AKOHBI CCTCCTBCHHOHAYHYHBIX TUCHHILIMH B

B cdepe  cBOell  IPODECCHOHATBHOI npodeccroHabHOM JeSITeIbHOCTH,
NESITeTbHOCTH - HOBBEIX | MPMMEHATH ~ METOABl  MAaTeMaTH4eCcKOro
MEKIMCUMIUIMHADHBIX  HANpaBieHuii ¢ | AHAIH33 M MOJEIMPOBAHHS TEOPETHYCCKHX
UCIIOJIb30BaHUEM €CTECTBEHHOHAYUHbIX, | ¥ YKCTIEPUMEHTATLHBIX HCCIIEI0BAHMMI
MaTEMaTHYECKHUX u texnomnormuecknx | MOIIK-1.3 Hcnonesyer B mpodeccroHanbHOMR
Mozeneit NESITeIPHOCTH  3HAaHWSIT O  MaTepualiax,
NPUMEHSIEMBIX JUTSl U3TOTOBJICHHS JETallei 1
CcOOpPOYHBIX €IMHUIL] aBTOMOOUJIEH,
aHaJIM3UpPyeT TEOPETUYCCKHE u

OKCIICPUMCHTAJIbHBIC HAYYHBIC UCCIICAOBAHUA
0 TMOUCKY W MPOBEPKEC HOBBIX uaeu




COBEPIIICHCTBOBAHUS Ha3eMHBIX
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH, HUX
TEXHOJIOTHYECKOTO 000y IOBaHHUS.

2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumimHa OTHOCUTCS K oOs3arenbHOi dactu Onoka bl: Monyne «Matematnueckue
€CTECTBEHHO-HAYYHbIE JUCHUILIMHBD).
JucuuruinHa 6a3upyeTcs Ha clelyrolei, MpoiIeHHON AUCITUTITNHE:
- INHEWHas anredpa.
Jucuunimnza «MareMaTH4ecKui aHau3» JIOTHYECKH CBA3aHA C IMOCIEAYOIUMUI JUCHUILIMHAMU:
B obazamenvron vacmu:
- MaTeMaTHUYeCKUN aHaIIN3;
- CIIEUAJIbHBIC pa3Aesibl MATEMATUKHU;
- OCHOBBI BApMALIMOHHOT'O UCYUCIIEHNUS;
- ¢usuka;
- CONPOTUBJIEHUE MATEPUAIIOB;
- OCHOBBI MEXaHHKH;
- OCHOBBI 9KOHOMHKH;
- OCHOBBI CTPOEHHMS TBEPJIOTO TEJIA;
- CTpOUTENIbHAS MEXaHUKA MaIlUH;
- PUKJIaJTHAsE TEOPHs KOJIeOaHMUIA;
- METOJl KOHEYHBIX JIEMEHTOB;
- OCHOBBI (PM3HMKHU TPOYHOCTH M MEXAHUKHU Pa3pyIICHNUS,
- MEXaHHUKa KOMITO3ULIMOHHBIX MAaTE€pPUAJIOB;
- TMHAMHKa MaIIINH,
- OCHOBBI a3POTUAPOYIIPYTOCTH.
B uwacmu, gpopmupyemoii yuacmuuxamu 06pazosamenbHulX OMHOUEHULL:
- TEOpHUSI YIIPYTOCTH;
- TEOpHUSI TUTACTUYHOCTH;
- TEOPHUSI TIOJI3YUECTH;
- YCTOMYHUBOCTh MEXaHHUYECKHUX CUCTEM;
- ONITUMAJIbHOE NIPOEKTUPOBAHUE.
B uacmu snekmuenvix oucyunium:
- YHCJICHHBIC METO/IbI;
- 9JIEMEHTBI MATEMATUIECKOTO MOACIIUPOBAHUS (PH3NIECKUX TTPOIIECCOB;
- MATEMATUYECKOE MOJIEIIMPOBAHUE TPAHCIIOPTHO — TEXHOJIOTHYECKUX CPEICTB.

3. CTpykTypa u cogepkaHue JUCHMILIMHBI

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTABISET 4 3a4eTHBIE eNUHUIBI - 144 yaca.

3.1. Buabl y4eOHOI padoThl M TPYA0EMKOCTH

KoanuectBO

n/n Buja yueonoi padotnl
ay p yacoB

Cemectp 2

AyIUTOpPHBbIE 3aHATHS 72 72




B ToM uucie:

Jlexuuu 18 18
1.
CemuHapcKue/MpakTHIECKUE 3aHATHS 54 54
2.
JlaboparopHbie 3aHATHS - -
CamocrosiTesibHas padoTa 72 72
IIpoMe:kyTOUHAsI aTTECTALUSA
3K3aMEH D C)
Hroro 144 144

3.2. TemaTrn4yeckuii NIJIaH U3yYeHU s JUCUUNINHBI

TpyroemkocTs, yac

AyauTopHasi padora

Ne Camo
B Pasjnenni/Tembl
o/ B Cemunap | JTaGop | ITpakr | €TOHT
I AUCHHUIIMHBI ¢ Jle ckue/ | aTopH |muecka | €1PHA
cro KII |[paKkTUY | bI€ a ﬂﬁ
0% eckue | 3amsaTu | moaror | PA00T
3aHATHUS s OBKa a
Pasznen 1. {uddepenunanbHoe
1 | ucuucaenue GPyHKIU OHOM 62 8 22 0 0 32
nepeMeHHOM.
Uwucnosast mociaea0BaTeIbHOCTb.
[Ipenen yncnoBou
MIOCJIEI0BATEIILHOCTH U €r0 CBOMCTBA.
[IpaBuina npenenbHOro nepexoma.
L1 Oynxkuus. [Ipenen pyHkmy. 8 2 2 0 0 4
Teopemsr 0 ipenenax GyHKIHH.
Brinaua 3aganuii PI'P Ne 1 no
MaTeMaTHYE€CKOMY aHaJu3y.
[TepBsIil 1 BTOPOI 3aMedaTebHbIE
npezaessl. beckoHeuHo mMalbie U
0EeCKOHEYHO OOJIbIINE BETUUUHBI.
1.2 8 0 4 0 0 4
DKBUBAJICHTHbIE OECKOHEUYHO Mallble
BeJIMYUHBI. PackpeiTue
HEONPENeIEHHOCTEN pa3HOro TUIA.
HenpepbBHOCTH QPyHKITHI B TOUKE U
1.3 8 2 2 0 0 4

Ha npoMexxyTke. OTHOCTOPOHHUE
npeaenbl. Touku pa3pbiBa GYHKIIHH,




uX Kiaccuukanus.

1.4

[TpousBoiHast GyHKIUH.
['eomeTpuueckuii 1 MEXaHUYECKHUI
CMBICII ITpou3BoAHOM. [IpaBuia
muddepeHupoBaHus 1 HopMyITbl
BBIUMCIICHUS TPOU3BOAHBIX. Tabmuia
IIPOU3BOHBIX OCHOBHBIX
arieMeHTapHbIX QyHKIMA. Texauka
maddepeHnrpoBaHUsS

L5

Huddepenunan. [IpousBoansie n
mddepeHranpl BRICIIAX MOPSIKOB.
[TpuGnmKeHHBIC BEIYUCIICHUS C
MTOMOIIBI0 AU PEPEeHIINATIOB.

1.6

[TpaBuno Jlonurana. ®opmyna
Telnopa. Pa3noxeHus OCHOBHBIX
AJIEMEHTAPHBIX (QYHKIHNA 10 hopmyIe
Teinopa. [IpubnuxeHHbIC
BBIUYHCIICHHS C TOMOLIBIO (POPMYJIbI
Teitnopa.

1.7

OcHOBHBIE TEOPEMBI

Qg depeHInanbHOr0 UCYUCICHHUS.
MOHOTOHHOCTbH (DYHKIIHH,
skcTpemyMbl. HeoOxomumeie u
JOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH,
JIOKaJIbHOTO 3KCTpeMyMa.
HccnenoBanue BBITYKIOCTH rpaduka
¢ynkuuun. Toukn neperuba.

1.8

OOG1wast cxema HcclieI0BaHus (pyHKIUH
U ocTpoeHus ee rpaduka. CBoicTBa
(byHKUUI, HEPEPBIBHBIX Ha OTPE3KE.
HawuGospiiee 1 HaMEHbIIee 3HAYCHHS
(GYHKINY Ha OTpE3Ke.

CamocrosrenbHas padora Nel Ha
ceMHHape 1o (QYHKIHUAM OTHON
MepEMEHHOMN

Pa3zjnen 2. OyHKUHUSA HECKOJIbKHX
nepeMeHHbIX.

24

12

2.1

[Ipenen u HenpepbIBHOCTH. OCHOBHBIE
CBOWCTBA HEMIPEPBIBHBIX (PYHKIIUH.
YactHble npousBoanbie. [lonHbIi

g depeHIman.

Brimaua 3amanuii PI'P Ne 2 o
(GYHKIHSIM HECKOIBKUX TIEPEMEHHBIX




2.2

[Tpou3BoiHBIE CIIOKHON (HYHKIIUN
HECKOJIbKUX [IEPEMEHHBIX. YacTHbIE
MIPOU3BOJIHBIC U TU(PEepeHITHATIBI
BbICIINX NOpsAAKOB. Teopema IlIBapna.
[Ipou3BoHas 110 HAIIPABJICHUIO.
I'panuenrT.

23

OKkeTpeMyM (PyHKIIMHM HECKOJIBKUX
nepemeHHbIX. HeoOxoaumbie u
JOCTaTOYHBIE YCIIOBUS IKCTPEMYyMa.

CamocrostenpHast padorta Ne2 Ha
ceMuHape 1o (PyHKIUSIM HECKOIBKUX
MIEpPEMEHHBIX

Paznen 3. UnTerpasibHoe
HCYHUCJIeHne

58

24

28

3.1

[TepBooOpasnas. HeonpeeneHnHusiii
UHTETpal u ero cpoiicrea. Tabmauma
UHTETPaJIOB OT OCHOBHBIX
aJIeMEHTapHbIX PyHKUMHA. Metox
HEINOCPEACTBEHHOI'O UHTETPUPOBAHUS.

Brimaua 3amaguii PITP Ne 3 o
WHTErPAIbHOMY UCUYHCIICHUIO

3.2

WHTerpupoBaHue ¢ TOMOIIBIO 3aMEHbI
NepeMEeHHOH, TOJIBEICHUEM I10]] 3HAK
muddepennmana. Meron
MHTETPUPOBAHMS MO YACTIM

3.3

HuTerpupoBanne paninoOHAIBHBIX
Apo0eil MHTErPUPOBAHUE HEKOTOPBIX
BHJIOB UPPALMOHAIBHBIX U
TPUTOHOMETPUUYECKUX (PYHKIIUH.

34

3anauu, MIPUBOIAIINE K TIOHSATHUIO
orpeaesieHHOro uHTerpaita. CBolicTaa
orpeaeneHHoro uuterpana. @opmyna
Herorona-JleiiOnuma. 3amena
MIEPEeMEHHON 1 UHTETPUPOBAHUE TIO
qacTsiaM B Ol'IpeI[eJ'ICHHOM HHTeraJ'IC

3.5

[TpunoxeHus onpeneaeHHoro
WHTETpasia B TEOMETPUH U MEXAHUKE
(BpIUMCIIEHUE TUIOMIAEH TUIOCKUX
¢buryp, IIMHBI KPUBO, 00BEMOB,
TJI0IAIeH TTOBEPXHOCTH).

3.6

HecoOcTBeHHBIE HHTETpaNbl IEPBOTO U
BTOPOT'O POJA, UX CBOMCTBA.

3.7

3agauu, TPUBOAIIME K KPATHBIM
uHTerpajgam. JIBoHHOU U TpoitHOM

10




MHTErpaJIbl, UX CBOMCTBA.
Brruucnenue 1BOMHBIX HHTETPAJIOB
CBEJICHUEM K MIOBTOPHBIM.
I'eomerpuueckue u pusnyeckne
MIPUJIOKEHUS KPATHBIX UHTETPAJIOB.
KonTposbHOE TecTUpOBaHUE

Hroro | 144 18 54 0 0 72

3.3. Coaepxanue pa3aejaoB JUCHUILIMHBI

BBenenune

[Ipeamer, 3amaun u comepkaHue TUCHUTIIUHBL. OCHOBHBIC ATalbl PA3BUTUS AUCITUTUTHHBI.
CrpykTypa Kypca, ero MecTo M poJib B TIOJITOTOBKE OakagaBpa, CBSA3b C IPYTUMHU JUCIUTITHHAMMU.

Paznen 1. Iu¢depenunanbHoe ucuuciaeHne GyHKuuii 01HON nepeMeHHOM

Tema 1. Yucnosas mocnenoBaTenbHOCTh. lIpenen 4mcinoBoi mocinenoBaTeabHOCTH U €r0
coiictBa. @ynknus. [Tocrpoenue rpaduxos pynkuii. [Ipenen Gpynkuun. OCHOBHBIE TEOPEMBI O
npenenax ¢yHkuuu. [lepBslit 1 BTopoii 3ameuaTenibHble npeaesbl. CpaBHEHHE OECKOHEUHO MallbIX
¥ OECKOHEYHO OOJIBIINX BETUYNH. DKBUBAICHTHBIE OECKOHEYHO MaJIble BETMYHUHBIL.

Tema 2. HenpepbIBHOCTh PyHKIIMI B TOUKE U Ha IPOMEKyTKe, ToUkH pa3pbiBa GyHKIIMU, UX
KJIaccupukanus. ACUMITOTH rpaduka GyHKIMH, UX KITaCCUPUKAIIHSL.

Tema 3. IIpousBonHas ¢yHkuuu. ['eomerpudecknii U (GpU3NUECKHI CMBICI MPOU3BOTHOM.
[IpaBuna muddepenimpoBanns U GOpMyIIbl BEIUMCICHUS TMPOU3BOAHBIX. Tabimia mponu3BOAHBIX
OCHOBHBIX 3JIEMEHTapHbIX (PyHKIUI. Beruncnenre npou3BoHbIX GYHKINN, 3aJaHHBIX Pa3IMYHbIM
o0Opazom.

Huddepennman. IlponsBoanpie u nuddepeHuansl BoICIMX TOpsakoB. [IpubnmkeHHbIS
BBIYUCIICHHSI C TIOMOIIBIO T (HEPEeHITHATIOB.

Tema 4. IlpaBuno Jlonurtans. @Popmyna Teinopa. PackpblTue HeomnpeaeneHHOCTEN
pasznuyHOoro Ttuma. PasnoeHWe OCHOBHBIX 3JeMEHTapHbIX (yHKuuil mo ¢opmyne Teitnopa.
[TpuGnuxeHHble BEIUMCIIEHUS ¢ TOMOILBIO (opMyIsl Telnopa.

Tema 5. OcHOBHBIC TeOpeMbl TU(HEPSHIIMATHEHOTO UCUUCTICHHSI. MOHOTOHHOCTD (DYHKITHH,
sKkcTpeMyMbl HeoOxoaumble M J0CTaTOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKAJIBHOTO 3KCTPEMYyMA.
HUccnenoBanue BeimykiaocT rpaduka ¢pynknun. Touku neperuda rpaduka GyHKIHH.

OOmas cxema uccienoBaHus (QyHKIMM M mocTpoeHus ee rpaduxa. ColicTBa (yHKUHUH,
HeTIpEpPHIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHbIIee 3HaYeHUsT PYHKIIMU Ha OTPE3KE.

Paznea 2. IludgdepennuanbHoe ncunciaeHue GyHKIMA HECKOJIbBKUX NepeMeHHbIX

Tema 1. OyHKIIMU HECKOJIBKUX MTEPEMEHHBIX. JINHUM 1 TOBEPXHOCTH ypOBHs. YacTHbIE
npousBoaubie. [lomusiit auddepenunan. IlpousBoaHbie Cl0XHON PYHKIIMH HECKOIBKUX MEPEMEH-

HbIX. YacTHbIe npou3BoaHble U auddepennnansl Beiciux nopsakos. Teopema IlIBapra.

Tema 2. [IpousBoanas no HampasieHuto. ['paguent. Kacarenbnas k kpuBoi. KacarenbHas
IUIOCKOCTh UM HOpMaib K moBepxHoctu. ®Dopmyna Teinopa. DkcTpeMyM (QYHKIUU HECKOIBKUX
nepeMeHHbIX. HeoOXoquMble U JOCTATOUHBIE YCIOBUS KCTPEMyMa.

Pa3nen 3. UnTerpasbHoe HCHUCIEHHE

Tema 1. IlepBooOpas3nas. Teopema CyliecTBOBaHHS HEOIPEACICHHOTO WHTErpana.
Heomnpenenennslii uHTErpan u ero cBOMCTBa. Tabiuia MHTErpajsoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHkuui. Meroa HenocpeACTBEHHOIO0 HHTETPUPOBAHUSI.



Meroasl UMHTErpUpOBaHUs C IIOMOIIBIO 3aMEHBl I[IEPEMEHHOW, IIOABEACHMEM IOJ 3HAK
muddepernnana. Meros HHTETpUPOBAHUS 110 YACTSM.

WuTerpupoBanue palmoHaNbHbBIX IpoOel, MHTErpUpOBaHUE HEKOTOPBIX BUIOB UPPALIMOHANBHBIX U
TPUTOHOMETPUUECKUX (PYHKIIHI.

Tema 2. 3agaun, NpuUBOAAIIME K IOHATHIO ONpEAEIEHHOro MHTerpana. OnpenencHHbIN
HWHTETpaJI, €ro CBOWCTBAa. YCIOBHS MHTETPUPYEMOCTH. MHTErpam ¢ NEpeMEHHBIM NpPEneIoM
unterpupoBanus. ®Popmyna Heriorona — JleiiOHuma. 3ameHa NepeMEHHOH B OIpEIEIEHHOM
WHTETpaje.

[TpunoxeHus onpereIeHHOro HHTErpajga B FTeOMETPUN U MEXaHUKe (BBIYMCIICHUE IUIomaiei
IJIOCKUX (QUTYp, JUIMHBI KPUBOH, 0OHEMOB.

Tema 3. HecoOcTBeHHBIE HMHTErpaibl MEPBOrO M BTOPOro poaa (Mo OECKOHEUHOMY
MIPOMEXYTKY, OT HEOTPAHUYEHHBIX (QYHKIMI Ha KOHEUHOM IPOMEKYTKE), UX CBOWUCTBA.

Tema 4. 3agaun, npuBoAsIINE K KpaTHBIM UHTETpasiaM. J[BONHOM U TPONHOM MHTErpabl, NX
cBorcTBa. [IpaBuia BEIYKMCIIEHHS IBOWHBIX HHTETPAJIOB.

3.4. TemaTuka npakTHYeCKHX 3aHATHI 110 IUCHUILINHE
«MaTeMaTHYeCKHH aHAJIN3)»

Ne Tema 3auaTus
/o
1 Pazned 1. DjieMeHTBI MATEMATHYECKOI'0 AHAJIN3A.

YucnoBast nocnenoBarenbHOCTh. IIpenen 4YHMCIOBOM TMOCIENOBAaTENIBHOCTH U €O
cBoiictBa. [IpaBuna npenensHoro nepexona. ®yukuusd. Ilpegen ynkuunu. Teopemsl o
npenenax GyHkiuy. IlepBelii U BTOpoil 3aMeyaTesabHbIe PeIebl.

2 CpaBHEeHHE OECKOHEYHO MabIX W OECKOHEUHO OOJIBIINX BEIWYUH. DKBHBAJICHTHBIC
0ECKOHEUHO MaJIble BEJTMYUHBI.

PackpbITHe HEONpeIeIEHHOCTEN pa3IMYHOr0 THUIIA

4 HenpepbiBHOCTH QyHKIIMI B TOUKE U Ha MPOMEXyTKe. OJHOCTOPOHHHE Mpeaesbl. Touku
paspbiBa pyHKIuK. [TpuMepsl pemenus 3a1a4

5 [TpousBonnas ¢ynkuun. IlpaBuna muddepenuupoBanust U (GOpPMyIJIbIl BBIUUCICHUS
Ipou3BOHBIX. TexHuka auddepeHunpoBaHusl

6 HuddepennupoBanne  oOpaTHBIX  (QYHKUMH, (QYHKUMH, 3aJaHHBIX  HESBHO,
napaMeTpu4ecKH, Jorapupmuueckoe 1udppepeHpoBaHne

7 Huddepennman. [eomerpuueckuit  cmbicn  nuddepennuana. IlpousBogHble U
muddepeHnnansl  BhICIIUX MOPAAKOB. [IpuOnMKeHHbIE BBIYMCIEHUS C IOMOIIBIO
i GepeHIraos.

8 IIpaBuno Jlonurans. @opmyna Teinopa. PackpbiTue HEONPENEIECHHOCTEH Pa3In4YHOIO
tuna. Pa3nokeHusi OCHOBHBIX 3I€MEHTapHbIX PYHKIMIH 110 Gpopmysie MakiiopeHa.

9 [TpuGsnkeHHbIe BEIYUCIIEHHI ¢ ToMolIbIo opmydsl Teinopa.

10 | IToxHoe uccaenoBanre MyHKIUN 1 TocTpoeHre rpadukoB. [Ipumepsl

11 | [NomHoe uccienoBanue QPyHKIHA U TocTpoeHue rpadukoB. [Ipumeps! (IpogomKeHne)
CamocTosiTenpHas padora Nel Ha cemuHape 1o (hYHKITUSIM OJTHOU ITepeMEHHON

12 | Pa3nesq 2. PyHKIHUM HECKOJBKHX IepeMeHHbIX. JIUHUM 1 NOBEPXHOCTH YpPOBHS.
YacTHble pou3BoAHbIe U AU depeHLnan nepBoro nopsaKa.

13 | Tlonnsni quddepennman. IlpousBogusie crnoxuoi ynkiuu. [IponsBognas QyHKImH,
3aJJaHHOM HesBHO. YacTHble MpPOU3BOAHBIE U JU((epeHIanbl BbICIIMX MOPSIKOB.
Teopema IlIBapiia.

14 | ITpousBojHas o HaNpaBJIeHUIO. ' pasneHT.

15 | OkcrpemyMm (QyHKIIMU HECKOIBKUX IIepeMeHHbIX. HeoOXxo1uMble U JOCTaTOUHBIE YCIOBHS
JKCTpEMyMa.

16 | CamocTosiTesqibHAasi padora Ne 2 Ha ceMuHape mno (PYHKIHSAM HECKOJIbKHX

[98)
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nepeMeHHbIX

17 | Pa3gea 3. UnTEerpajibHOE HCUMCIEHHE
[TepBooOpasnas.  HeompeneneHHblii  WHTErpall ©W  €ro  cBoiictBa.  Meton
HEIMOCPEICTBEHHOIO MUHTETPUPOBAHUSL.

18 | MaTerpupoBaHue C TOMOMIBIO 3aMEHbl TEPEMEHHOM, TOJIBEICHUEM TI0J] 3HaK
muddepennnana. MeTo HUHTETPUPOBAHUS IO YaCTIM

19 | UHTETpHpOBaHKE pAlMOHANBHBIX JApOOEH, WHTETpUpPOBaHUE HEKOTOPHIX BHIOB
UPPaLMOHATIFHBIX (DYHKITHIA

20 | MaTerpupoBaHue TPUTOHOMETPUUECKHUX (DYHKITHI.

21 | Beluncnenue omnpeneiaeHHbIX HHTerpanoB mo ¢opmyne Hpiorona-JleitOnuma. 3ameHa
MepeMEHHON ¥ HHTETPUPOBAHHE TI0 YACTSIM B OIIPEICIIEHHOM HHTETpaJe.

22 | IlpunoskeHus ONpPEAEIEHHOIO WHTErpaja B TEOMETPUM U MEXaHUKE (BBIYMCIICHUE
IJIOMIAACH IIIOCKHUX (DUTYp, JUIMHBI KPUBOK).

23 | IlpunokeHus: OMpENETICeHHOT0 HMHTErpaja B TEOMETPUM M MEXaHUKE (BBIYUCICHUE
00BEMOB, TIJIONIAICH TOBEPXHOCTH).

24 | HecoOcTBEeHHBIC MHTETPAJIBI IEPBOTO M BTOPOTO POJIA, MX BHIUYUCIICHHUE.

25 | 3agaum, NpUBOJSALIME K KpPAaTHbIM HMHTErpajaMm. BpluucieHune ABOMHBIX HHTErpajoB
CBEJICHMEM K MOBTOPHBIM. 3a/1a4yu Ha U3MEHEHHUE MOPs/IKa UHTETPUPOBAHUS B JIBOMHOM
WHTErpaje

26 | 'eomerpuueckne u (U3HYECKHE TPUIOKCHHUS KPATHBIX WHTETPAIOB, TPUMEPHI
BBIYUCIICHHUSL.

27 | KoHTpOJbHOE TEeCTUPOBAHUE 10 KYPCY.

4. Y4eO6HO-MeTOAUYeCcKOEe 1 HHPOPMALIMOHHOE o0ecieueHne

4.1. Hopmarusubie 10KyMeHThI H 'OCToI

®I'OC 23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTUYECKUE CPEACTBA. Y TBEPXKAEH MPUKA30M
Muno6pHayku Poccun ot 11.08.2020 Ne 935.

AkageMuveckuid ydeOHBIM IIaH 1o HampaBieHuto moarotoBku: 23.05.01 Hazemubie
TPaHCIOPTHO-TEXHOJIOTHYECKHe cpenctBa. llpoduns: KommnbroTepHbIi WHXUHUPUHT B
aBToMoOmectpoernu. dopma oOydenust — ounas. 2026.

Vka3 Ilpesunenra Poccuiickoit ®enepaunn ot 01.12.2016 Ne 642 «Crparerun Hay4dHO-
TexXHoJIornueckoro pa3sutusa Poccuiickoit denepanum.

[Ipuka3 MunucrepctBa odbpazoBanus u Hayku Poccuiickoit ®denepaunn ot 23.08.2017 Ne 816
«O6  ytBepxkaenun  [lopsinka  mpuUMEHEHUS  OpraHM3alMsIMH,  OCYIIECTBISIOIIMMHU
00pa30BaTeNbHYIO0 ACSITEILHOCTD, SJICKTPOHHOTO 00YUYEHHUS, TUCTAHITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI MPU peanu3aii 00pa3oBaTeIbHBIX MPOTPaAMM).

4.2. OcHoBHasl IUTEPATypa

@uxtenronbll, ['. M. OcHOBBI MaTeMaTudeckoro ananusa. Yacte 1 : yueOHHK A7 By30B / . M.
duxtenronsbil. — 18-e uzn., crep. — Canxkr-Iletepoypr : Jlans, 2026. — 448 ¢. — ISBN 978-5-
507-55976-3. — Texkcr : anekTpoHHbIH // JIaHb : 3neKTpoHHO-OMONInoTeyHas cuctema. — URL:
https://e.lanbook.com/book/512293. — Pexxum noctyma: st aBTOpU3. MOTB30BATEIEH.

@uxtenronbll, ['. M. OcHOBBI MaTeMaTHdeckoro ananusa. Yacte 2 : yueOHHK A7 By30B / [. M.
duxteHronbll. — 17-e uzn., crep. — Cankr-Iletepoypr : Jlans, 2026. — 480 ¢c. — ISBN 978-5-
507-55098-2. — Texkcr : anekTpoHHbIH // JIaHb : 3neKTpoHHO-0ubInoTeyHas cuctema. — URL:
https://e.lanbook.com/book/517028. — Pexxum noctyma: uisl aBTOPH3. IOIH30BATEIICH.

Kynpssues, JI. JI. Kpatkuit kypc matematudeckoro aHaiuza : yaeonuk / JI. JI. KyapsBues. — 3-
e m3n., mepepad. — MockBa : ®USMATIIUT, [6. r.]. — Tom 1 : Juddepennumanpaoe u
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MHTErpajbHOe MCUMCIeHUs (PyHKIUMI ogHoil nmepemenHo. Paasr — 2008. — 400 c. — ISBN
978-5-9221-0184-4. — TexcT : aneKTpoHHBIN // JIaHb : 37IeKTPOHHO-OMOIMOTEYHAsI CUCTeMa. —
URL: https://e.lanbook.com/book/2224. — Pexum gocTyna: Juist aBTOPHU3. IOJIb30BaTeNEH.

4.3. JlomosHuTe/ bHAas JIUTEPATypa

1. Munocues, B. b. Kypc maremaTuku /1 TEXHUUECKUX BBICHIMX Y4E€OHBIX 3aBeJCHUMN: yueOHOe
nocobue / B. b. Munocnes, B. A. JIsxoBckuii, A. 1. MapTeiHeHKO. — 2-€ u31., ucnp. — CaHKT-

[TerepOypr: Jlanp, 2022 — Yacth 2: DYHKIMH HECKOJBKHX MepeMeHHbIX. MHTerpaibHoe
ucunuciaenue. Teopus nonss — 2022. — 432 c¢. — ISBN 978-5-8114-1559-5. — Tekcr:
AJICKTPOHHBIN I Jlanb: ANEKTPOHHO-OMOINMOTEUHAS cucreMa. — URL:

https://e.lanbook.com/book/211355.

2. Munocnes, B. b. Kypc matremaTuku Juisi TEXHUYECKHUX BBICIIMX yYE€OHBIX 3aBEIACHUI: yuyeOHOe
nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3yokoB. — 2-e u3a., ucnp. — Cankr-IletepOypr:
Jlanw, 2022 — Yacts 3: luddepennmanbapie ypaBHEHH. Y paBHEHUS MaTEMaTHYECKON (PU3HKH.
Teopus ontumuzanuu — 2022. — 528 ¢. — ISBN 978-5-8114-1560-1. — TekcT: 31€KTPOHHBIH
// Jlanb: anexTpoHHO-OMOMMoTeyHas cuctema. — URL: https://e.lanbook.com/book/211358.

4.4. DiaekTpoHHBIEe 00pa3oBaTeJbHbIE PeCypChl

[IpoBeneHue 3aHATUIl W aTTecTalMii BO3MOXHO B JAMCTAaHIMOHHOM (opMaTe C NPUMEHEHHEM
CHCTEeMBI JUCTaHIMOHHOTO oOyueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kageapoit «MaremaTuka» JIEKTPOHHBIX 00pa3zoBaTelbHbIX pecypcoB (DOP) mo Bcem pasnenam
IIPOrpaMMBL..

DJIEeMEHTH MATEMAaTUYIECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJm3a

WuTerpanbHOe NCUUCTICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(OYHKIIUH OJHOM ITepeMeHHOM

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

UCYHUCIICHUE QPYHKIUH

HECKOJIBKMX ITEPEMEHHBIX
JlomoIHUTEIbHBIC TaBbI https://online.mospolytech.ru/course/view.php?id=3592
MaTeMaTHYECKOr0 aHaJln3a

Pa3paborannbsie DOP BKII0OYAaIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[lopsimox mnpoBeneHust pabOT B JAUCTAHLIMOHHOM (hopMaTe YCTAHABIMBACTCS OTICJIbHBIMU
pacropspKeHUSIMU TTPOPEKTOpa Mo y4eOHOM paboTe u/WiTu IIEHTPOM y4eOHO-METOIUYECKONU pabOTHI.

Kaxapiii cTymeHT obOecriedyeH HHIWBUAYalbHBIM HEOTPAHHYEHHBIM JOCTYIOM K 3JIEKTPOHHON

OMOIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

HHTepHeT-pecypchl  BKIIOYAIOT y4eOHO-METOJUYECKHE MaTepHalibl B 3JCKTPOHHOM  BHJE,

npejcTaBiICHHbIC Ha caiiTe mospolytech.ru B pasaene: «L{eHTp MaTeMaTH4eCcKOro 0Opa3oBaHMs

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

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

[Tosie3Hple y4eOHO-METOAMYECKHE U MH(POPMAIMOHHBIC MaTepHAalIbl MPEACTABICHBI Ha CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTH «VHTepHeT» JUIsi OCBOCHHS

TUCIUIUTMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.
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4.5. JInueH3nOHHOE M CBOOOIHO PACITPOCTPAaHsIeMOe MPOTrPaMMHOe

odecneuyeHue
Ne| HammenoBanme | PazpaGoruuk [1O JoctynHocTb Ccpuika Ha Equneblii peectp
(mpaBooOnanatensd | (JUIEH3UOHHOE, POCCHICKHUX TTPOrpaMM AJist
) CBOOOJTHO OBM u b/l (mpu Hamu4wm)
pacmpocTpaHsieMoe
)
1 | Astra Linux | OO0 Jlunen3nonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase 1d=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE Jlunensnonnoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpemeHHbIe NMPO(ecCHOHAIbHBIE 0a3bl TaHHBIX U MH(POPMALMOHHbIE

CIIpaBOYHBLIC CUCTEMBI

HepequL PECYpPCOB CE€TH I/IHTepHeT, AOCTYIHBIX IJIA OCBOCHUSA NUCHUIIJIUHBI:

HaumeHnoBanue

Cchl1ka Ha pecypc

HoctynHocTh

HNudopMannoHHO-CIIPABOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

JocTynHa B ceTn
Hurtepuer 6e3

00pa30BaTeNIbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMs

m/ 9
OTpaHUYEHUI
Nudopmanmonnsie pecypcsl Cetn
http:// www.consultant.ru | Jloctymao
Koncynprantllntoc
[Topran ®enepanbHbIX
TOCYAAPCTBEHHbIX http://www.fgosvo.ru. JHoctymHo

DJIeKTPOHHO-0MOIHOTEYHbIE CHCTEMbI

Jlann https://e.lanbook.com/ JlocTymHa B ceTu
HHutepuer 6e3
OTpaHUYCHUI

IPR Books https://www.iprbookshop | loctymHa B cetn
.ru/ HHuTtepHer 6e3
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OrpaHUYECHUN

IIpogeccnonanbubie 0a3bI JAHHBIX

ba3za naHHBIX Hay4HOM http://www.elibrary.ru JloctynHo
AJIEKTPOHHON OHOTHOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | loctymnHo
MoJIMTeMaTHIeCKast peepaTuBHO-
oubnorpadudeckas u
HAyKOMETpHYECKast
(bubmmomeTpuueckas) 0a3a TaHHBIX

5. MaTepl/IaJIBHO-TeXHI/I‘IeCKOe o0ecrneueHyue TUCHUILINHBI

MarepunanpHo — TexHHYecKas 0a3a yHHBEpCHUTETa O0OECIICUMBAET MPOBEACHHE BCEX BHUJIOB
3aHATHUH, TPEIYCMOTPEHHBIX YY€OHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOUIMM CaHUTAPHBIM U
IPOTUBOIIOKAPHBIM IIPABUJIAM U HOPMaM.

Kadenpa «MaremaTtuka» He pacronaraet COOCTBEHHBIM ayIUTOPHBIM (DOHJIOM U UCTIOIb3YET
y4eOHbIe ayTUTOPUH U3 0011ero PoHIa yHUBEPCUTETA.

[Tpu HeoOX0AUMOCTH AJIS MPOBEICHHUS] MHTEPAKTUBHBIX MPAKTUUECKUX 3aHATUN UCITIOIB3YIOTCS
KOMITBIOTEPHBIE KJIaCChl YHUBEPCUTETA.

6. MeToanueckue peKOMEeHAAMHU

6.1. Meroanyeckne peKOMeHAalUH /ISl PENoAaBaTe s
110 OPraHM3anuM 00y4YeHus

[Ipexne Bcero, ciemayer oOpaTUTh BHHMAaHHE CTYAEHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMbIii MU MaTepHall He TpeOyeT Kakoh-In00 CreruaibHONU (JOMOJTHUTENHHOM) MOATOTOBKH
U BIIOJIHE MOXKET OBITh YCIIEIIHO M3Y4YeH, €CIIM CTYJIEHTHI OyAyT MOCEIaTh 3aHATHsI, CBOEBPEMEHHO
BBIMOJIHATH JIOMAIllHUE 3aJaHHUsl W TOJB30BaThCS (MPU HEOOXOAMMOCTH) CHUCTEMOW IUIaHOBBIX
KOHCYJIbTAllMil B TEUEHHE KaXJ0ro cemecTpa. Bolenmmue B Kypc MaTaHaau3a pas3ieibl SBISIOTCS
KJIACCUYECKUMHM, B TO K€ BpPEMS OHHM MPAKTUUYECKH OPUEHTHPOBAHBI, TaK KaK HMMEIOT IIHPOKOE
pacnpocTpaHeHUe Ul PELIEHUs pa3HOro poja 3aJady BHYTPU CaMOl MaTEMaTHKU U NPUKIAJHbBIX
3agad. IX ocBOE€HHE MOMOXKET CTYJIEHTaM JIOTHYECKH BEPHO, apTyMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO ¥ MUCBMEHHYIO pPeub, YCIIEIIHO NMPUMEHSATh HAKOIJICHHBIE 3HAHHUA B MPO(ECCHOHATBLHOU
JESITEIbHOCTH.

HeoGxomumMo ¢ camMoro Hauyana 3aHATUH pPEKOMEHIOBATh CTyJEHTaM OCHOBHYIO U
JIOTIOIHUTENBHYIO JINTEPATypy, @ B KOHIIE CEMEeCTpa JaTh CIHCOK BOIPOCOB Ui MOATOTOBKHU K
9K3aMEHY.

Ha nepBoM 3aHATHHN 1O JUCHMILTUHE ClEAyeT 00s3aTeabHO MPOUH(OPMHUPOBATH CTYIEHTOB
0 Buzie U popMax TEeKyIIeld U MPOMEXYTOYHOM aTTecTaluil o TUCIMILIMHE, CPOKAX MX
IIPOBEJCHMUS, YCIOBUSAX JIOMYCKa K MPOMEKYTOYHOM aTTeCTalluu, IPUMEHSEMBIX BUAAX
IIPOMEXYTOYHOT'O KOHTPOJIS.

W3noxkeHne TEOPEeTUYECKOTO MaTepHalia JIOJKHO COMPOBOKIATHCS WIUIFOCTPATUBHBIMU
pUMEpaMu, THIATEIbHO OTOOPAaHHBIMHU MpENoJaBaTeleM TaK, YTOOBl TEXHHUUECKUE TPYJHOCTH U
BBIKJIQJIKM TpPU PEIICHUU 3aJaud HE OTBJICKAIM OT TJABHOTO: OCMBICICHUS HIEU U CYTHU
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IpUMEHsAEeMbIX MeToJoB. ClieyeT Bcerja yKasblBaTb IPUMEPBl IPAKTUYECKOIO IPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHUH U Gopmyt.

[IpakTudeckue 3aHATHSA JOJDKHBI OBITH OPraHM30BaHbBI IPENojaBaTesieM TakuM 00pas3oM,
YTOOBl  OCTaBAJIOCH BpeMsl Ha TEPUOJUYECKOE BBIOJHEHHWE CTyJE€HTaMH HeOOJIbIION
CaMOCTOSITENIbHON PabOThI B ayJUTOPUU JIJIsl IPOBEPKH YCBOEHUS M3JI0KEHHOTO MaTepHasa.

[IpenogaBaTenb, BeAyUIMil NpaKTUYECKUE 3aHATHUS, JOJDKEH COIVIAaCOBBIBaTH Y4eOHO-
TEMAaTUYECKHU TUIaH 3aHATUH C JIEKTOPOM, UCIIOIb30BaTh €AMHYIO CUCTEMY 0003HAaYECHHUH.

[IpenogaBaTento cneayeT JOOMBATHCS CUCTEMATUYECKON HEMpepbIBHOM pabOoThI CTYJEHTOB
B TEUEHHE CeMecTpa, HEOOXOAWMO BBISBIATH CHIIBHBIX CTYJEHTOB U NPUBJIEKATh UX K HAay4yHOU
paboTe, K y4acTHIO B pa3HOTO poja OJIMMITHAZaX U KOHKypcax.

CrTyZneHT JOKEH OIyIIaTh 3aMHTEPECOBAHHOCTD MPENOIaBaTEN] B JOCTHKEHUH KOHEYHOIO
pe3ynbTara: B mpuoOpeTeHnH 00y4JaroMMUCs MPOYHbIX 3HaHUH, YMEHU U BiIa/IeHUs1 HAaKOTJIEHHOM
uHpOpManuei Ui peleHus 3a1a4d B IpopecCuoHaIbHOM eI TeTbHOCTH.

2.1.1. Oopa3oBare/ibHbIE TEXHOJIOTHHI

[IpoBeneHue 3aHATUI U aTTeCTALM BO3MOKHO B AMUCTAaHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM
CHUCTEMBI TUCTAaHIIMOHHOTO 00yueHus: yHuBepcuteta (C1O-LMS) Ha ocHOBe pa3pabOTaHHBIX
kageapoit «MaremaTuka» 3JIEKTPOHHBIX 00pa3zoBaTeibHbIX pecypcoB (DOP) mo Bcem pasnenam
nporpaMmel (cM. 1. 4.4).
ITopsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMHU
pacropsHKeHUSMHU TIPOPEKTOpa 1Mo y4eOHOH paboTe W/Min HEHTPOM Y4eOHO-METOAMYECKON pabOTHI.
6.2. MeToanyeckue yKazaHus JJis1 00y4arOIUXCH 10 OCBOCHUIO

AUCHUIIIIMHBI

Pasznen 1: nudpdepenunanbHoe HCHHUCTeHHE PYHKIMI OHOI ITepeMeHHOM

[Ipu m3yuenun nuddepeHmanbHOro UCYUCICHUsT GYHKIMM OJTHON MepeMeHHON oOpaTuTe
BHUMAHHC HA MOHATUC MTPCACiia (byHKI_II/II/I B TOUKC U METOAbI €0 BBIYUCIICHUS. Hpez[en — OAHO U3
OCHOBHBIX TOHATHH MaTeMaTWYecKOro aHanms3a. [lpu BeIYUCIECHHH TpEnesiioB (QYHKIUH HAJO,

B ¥ o)
c—, —, 0%, ¥-¥, 1"z
MMpEeKAC BCCTO, BBIACHHUTL XapaKTCp HCEOMPCACIICHHOCTH e ¥ Q_ Yto0bI

OBJIQ/IETh TEXHHWKOHN pEIIeHUs 33aJad Ha BBIYUCICHHE NPEAETOB, HAaI0 3HATh JBa 3aMedaTeIbHbBIX
npesena, TabNuily SKBUBAJIIEHTHBIX OSCKOHEYHO MalbIX, MpaBuio Jlomurans, pa3nudyHble MPUEMbl
PaCKpBITHS HEOTIPEIEIIEHHOCTEH B 3aBUCHMOCTH OT BHJA (P)YHKIIUU M PEIIUTH JOCTATOUYHO OOJIBIIOE
KOJIMYECTBO 3a/1a4.

[Ipu wm3ydeHWHM TeM, IMOCBSIIEHHBIX MPOU3BOAHOW W auddepeHnmany QyHKIUH, HATO
OCMBICJIUTh UX T€OMETPUYECKHI CMBICI, TOHUMATh pa3nuyue Mexay HuMu (auddepeniuman - 3To
IJIaBHas JIMHEWHas 4YacTh OpupaiieHus ¢QyHkuuu). TBepao 3HaTh (Kak TaOMUIy YMHOXEHMS)
dbopmynbl  nuddepeHIIMPOBAaHUS ~ OCHOBHBIX  JJIEMEHTapHBIX  (QyHKUMH W [paBUIia
muddepeHnupoBanus (Bce, KOHEYHO, HO OCOOEHHO TpaBmwiIo TUGHEPCHIMPOBAHUS CIOKHOM
GbyHKIUN).

OO0paruTe BHUMaHHUE TaKke Ha 0COOCHHOCTH nubdepeHpoBanns GyHKINH, 3aJaHHBIX B
HEsIBHOI popme, mapamMeTpuiecku, Ha mpueM jJorapudmuueckoro auddepeHnpoBanus.

Cremyer 4eTKo 3HaTh U YMETh IPUMEHSATH allTOPUTM HCCIIEI0BaHUS (YHKIUN U IOCTPOCHUS
rpauKoB: OMpeeiIcHUE TOYEK paspbiBa (M HMX KiIacCH(UKAIMIO), aCHUMNOTOT rpaduka
(BepTHKaNbHOM, HAKIOHHOW, TOPU3OHTAIIbHOM), HEOOXOAMMBIE U JIOCTATOYHBIE YCIOBUSA
MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHUS JIOKAJILHOTO AKCTPEMYMa, MPOMEKYTKOB BBITYKJIOCTH U
BOTHYTOCTH (PYHKIIMU M TOUYEK Tepernoda.

Paznen 2: nudppepenuunanbuoe ucunciaenne GyHKIUil HECKOJIbKHX NMePeMeHHbIX
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[Tpu u3y4yeHnn JaHHOTO pasiena oOpaTUTe BHUMAHHUE Ha TO, YTO (DYHKIIMA IBYX IIEPEMEHHBIX
UMEET HaIJISIHbIM FreOMETPUUECKHI CMBICIT — 3TO MOBEPXHOCTh B TPEXMEPHOM IPOCTPAHCTBE

Hano ocMbICIUTH TOHSATHS YacTHBIX NPOM3BOAHBIX M MoJHOro auddepeHunana u
OCOOCHHOCTh WX BBIYMCIICHUS, OBJIAJETh TEXHUKOW BBIUMCICHHUS MPOU3BOIHBIX OT CIIOXKHON
(YHKIIMM HECKOJIbKUX NepeMeHHbIX. Cienyer oOpaTUTh BHHMAaHHE Ha TO, 4TO s (YHKIHUU

z =z(x y
(x,) CMEIIAHHBIE YACTHBIE MPOM3BOIHBIE BTOPOTO MOPSAKA PABHBI MEXIy COBOIA:
2 2

Tz 9=

" B (reopema IlIBapia), To ecTh MOPAIOK MU GEPEHIIMPOBAHNS HE UMEET 3HAYCHHUS.
JInst GYHKIMHM HECKOJBKHX MEPEMEHHBIX CKOPOCTh M3MEHEHHs (DYHKIUH B TPOU3BOJIEHOM
HANpaBJICHUU XapaKTePU3yeTCs MPOM3BOJHOW 110 HANpaBJICHUIO, a HauOOJbIIas CKOPOCTh
U3MeHEHHs (QYHKIUH Oy/eT B HAIpaBJICHUU BEKTOpa rPaIueHTa.
Crnenyer oOparuTh B STOH TeMe BHHUMAaHHE Ha HEOOXOJUMOE W JOCTATOYHOE YCIIOBHS
CYIIECTBOBAHHMS dKCTpeMyMa (PyHKIIMU HECKOJIBKUX ITEPEMEHHBIX.

Pa3jen 3: unTerpajibHoE MCUMCICHUE
B uHTErpasibHOM UCYHCIIEHHH pElIaeTcs 3ajada, oOpaTHOM TOM, KOTOpas paccMaTpuBaiach

B auddepeHInanbHOM HCYUCICHUH: HEOOXOAMMO HAWTH JAJs JaHHOW (YHKIIMU f(x) TaKyo
(byHKIMIO, TPOU3BOJIHAS OT KOTOpPOW ObLTa OBl paBHA 3amaHHON. MHTEerpupoBaHue (QyHKIIUNA —
JIOCTaTOYHO CJOXHBIM pa3fen MaTeMaTUKH, OBJAJeTh KOTOPBIM MOXHO TOJIBKO, €CIH CTYICHT
«BO3BMET» AOCTATOYHO OOJIBIIOE KOJIMYECTBO HHTETPAIIOB PA3HOIO TUIIA.

Hano tBepio 3HaTh TaOIUIy MHTETPATIOB OT OCHOBHBIX JIEMEHTAPHBIX (DYHKIHIA, OCHOBHBIE
METO/Jbl WHTETPUPOBAaHMs (3aMEHa TIIEPEMEHHOW, TMOABEACHUE Toa 3HakK auddepeHiumana,
MHTETPUPOBAHUE MO YaCTSAM, MPHUEMbI BBIYUCICHHS HWHTETPAJOB OT PALMOHANBHBIX JIpOoOei, OT
Pa3HOTO THUITA TPUTOHOMETPUIECKUX (QYHKIINMN).

Hanmo ocMBICIUTH €IMHCTBO TMOAXOAAa K TIOCTPOCHUIO ONPEICNCHHBIX, KpaTHBIX,
KPUBOJIMHEHHBIX, TOBEPXHOCTHBIX MHTErPajoB — MOCTPOECHUE HEKOTOPON MHTETPATbHOM CYyMMBI U
IIPEAEIIbHBIN IEPEXO/.

3HaTh TEOMETPUYECKH CMBICT M OCHOBHYIO (DOPMYJIy BBIYHUCICHHS OIpPEIEICHHbBIX
uHTerpajgoB — (opmyny Heiorona — JleiiOHuma, reomerpuyeckue U (U3NYECKHE MPUIOKECHUS
OTIpe/ieNIEHHBIX U KPATHBIX HHTETPAJIOB, yMETh HAXOAUTB IJIOLIAAb TNIOCKOM GUTYpBI, JJIMHY KPUBOH,
00BEM U IIOLIA/ (b TOBEPXHOCTH TEJ BpAILCHHS.

7. @@oH] OLEHOYHBIX CPEACTB

7.1.  MeToAbI KOHTPOJIS ¥ OLICHMBAHHUS Pe3yJIbTATOB 00y4eHHSA

Jlis KOHTpOJsL yCHEBAaeMOCTH M KadecTBa OCBOCHMS JUCIMIUIMHBI HACTOSILEH MporpamMMmoi
IIPEyCMOTPEHBI CIEAYIOINE BUABI KOHTPOJIS:

— KOHTPOJIb TEKYILEH yCIIEBAEMOCTH (TEKYIINI KOHTPOJIb);

— NIpPOMEXKYTOUYHAas aTTecTaius (3K3aMeH).
HaumenoBanue
Bun xouTpons
KOHTPOJISI KpaTkast xapakTepucTHKa KOHTPOJIS
Ne /it pe3yIbTaToB
pE3yJIbTaTOB pe3yabTaTOB O0Y4YECHUS
o0Oy4JeHus
oOyueHus
OOyyarormmiics B TE€UEHUE cemecTpa
Pacuetno- CaMOCTOSITENIbHO BBITIONHSAET PAJ PacCUeTHO-
1 rpadudeckas Texymuit rpadgudeckux pabor mo Teme paszaena. llpwm
pabora MIPOBEPKE MPEIoaBaTellb OIICHUBAECT KAYECTBO
odopMIIeHHUS, TPABIILHOCTh PACUYETOB.
i Pemienue KOHTPOJIbHOU a00ThI
2 KonrposbsHas Texywmii P P
OCYIIECTBIISIETCS. HA  TOCJIETHEM  3aHATHUU
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paborta

n3zygaemoro pasnena. KoHrpombHas pabota
BBITOJIHACTCS MH/IMBUYAIbHO KaXJIbIM
cryaeatoM. llpu mnpoBepke mnpenogaBareib
OLICHUBAET IPABUIBHOCTh  IPOU3BEIEHHBIX
pacyeTos.

3 Tect

Texymmit

TectupoBaHue NPOBOAUTCA HA IOCIEIHEM
3aHATUM H3ydaeMoM TeMmbl. TecTupoBaHue
OCYyILECTBIIsICTCS, MO0  TpU  TOMOIUIH
KOMIIBIOTEPHON CHUCTEMBbI TECTHUPOBAHUSA, JTHOO
C UCIIOJIb30BAaHUEM BBIJJaHHBIX TECT-3aJaHUI Ha
OyMa)kHOM HocHTele. B pamkax TecTHpoBaHUs
MIPOBEPSETCS 3HAHUE TEOPETUUECKOM Oa3bl.

4 OK3aMeH

[IpomexyToUHbIN

[TpomexxyTouHasi arrecTanus OOy4aromuxcs B
¢dopme dK3aMeHa TMPOBOAUTCS IO pe3ybTaTaM
BBITIOJTHEHHUSI BCEX BHUIOB Y4YeOHOW pabOTHI,
MIPEeyCMOTPEHHBIX YU€OHBIM IJIAHOM O JaHHOU
JUCLMIUIMHE, TpU  3TOM  YYHUTBHIBAIOTCSH
pe3yJIbTaThl TEKYIIErO0 KOHTPOJIS YCIEBAEMOCTH
B TeueHue cemecTtpa. OlleHKa CTeNneHu
JNOCTHKEHHUSI O0yYaloIMMUCS — TUIAHUPYEMBIX
pe3ynabTaToB  OOyueHHss 1O  JUCIHILUIMHE
MIPOBOAMTCS MpEIoaBaTeseM, BEAYIIIM 3aHATHS
M0 JHCUUIUIMHE METOJIOM 3KCHEPTHOM OLEHKH.
[Io wroram mnpOMEXYTOYHOW AaTTECTAUUU IO
JUCLMIUIMHE BBICTABIISIETCS OLIEHKA «OTIMYHOM,
«XOPOILIO», «yAOBIETBOPUTEIHHO W
«HEYAOBIETBOPUTEIHHO.

7.2. IlIkana ¥ KPUTEPHH OLICHUBAHMSA Pe3y1bTATOB 00y4eHHUsI

[Tokazarenem oleHMBaHUS KOMIIETEHIMH HA pPa3IMYHBIX 3Tanax UX (QOpPMHUPOBAHUS SBISIETCA
JTOCTIKEHHE 00yUYaroIIMMHUCS TUIAHUPYEMBIX PE3YIbTaTOB O0YyUEHHUSI 10 JUCIUTUIMHE (MOIYIIIO).

Kputepuu oneHHBaHHS
IToxa3zarTenn
Hey/10BJIeTBOPUTE/ILHO | ¥Y10B/I1€TBOPHTEILHO Xopomuo OTJINYHO
3HATh: OO0yuarommiicst OO0yuarommiicst O6yuarommii | OOyyaronu
JIEMOHCTPHUPYET TOJHOE | JeMOHCTPUPYET cst ficst
TEOpeTHYECKHE
OTCYTCTBHE WU HETOJTHOE JIEMOHCTPHPY | JIEMOHCTPH
OCHOBBI HEI0CTATOYHOE COOTBETCTBHE €T YaCTUYHOE | pyeT
MaTEeMaTHIECKO o
COOTBETCTBHUE CJIeTYIOIIHNX 3HAHUI: | COOTBETCTBH | HOJHOE
0 aHaI3a. CIIe/IyIONIUX 3HAHUIA: e COOTBETCTB
TEOpEeTHYECKHE cleIyiomHX | me
TEOPETHYECKHE OCHOBbI | OCHOBBI SHAHMIL: cHeyon
MaTEeMaTH4IEeCKOTO MaTEMaTH4IeCKOTO X SHAHMI:
aHaJM3a. aHaJIM3a. TEOpETHYECK
ue TeopeTHiec
MareMaTuiec | Kue OCHOBBI
KOTO MaTeMaTHd
aHaJIM3a. €CKOTO
aHaJIM3a.
Homyckarore
P’ CBo0OomHO
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HE3HAYUTENb | OTIEpUPYET
HBIC OIUOKHU, | IPHOOpETEH
HETOYHOCTH, | HBIMH
3aTpyJHEHUS | 3HAHHUSIMH.
npu
aQHATUTUYIECK
ux
orepanusx.
yMeThb: OOyuarommiicst He ymeeT | OOydarommiics O6yuarommii | OOyuaronu
WU B HEAOCTATOYHOU JIEMOHCTPUPYET cA (0
peLIaTh 3ala91 | creneny ymeer: HETOJTHOE JIEMOHCTPHPY | IEMOHCTPH
A COOTBETCTBUE €T YaCTUYHOE | pyeT
MCTOJIb3YA petiath 3afadn 1 CJIEYIOIUX YMEHHI: | COOTBETCTBH | HOJHOE
OCHOBHEIE YOPaKHEHUS HCTIONB3Y ST e COOTBETCTR
METO/IBI, OCHOBHBIE METO/IbI, peliaTth 3a1a4u U CleylomEX | He
U3YyYEHHBIC B U3YyYEHHBIE B Kypce YOpaXHEHUS yMEHHIt: Crey o
Kypce MaTEeMaTHIeCKOTO UCIIOJIBb3YSI OCHOBHBIC X YMeHHii:
MaTEeMaTHYECKO | aHaJIH3a. METO/Ibl, U3YYCHHBIE B | peliaTh
ro aHaJIM3a Kypce 3a/lauu U pemiaTth
MaTeMaTHIeCKOTO VOPOKHEHUS | 3a/1a49U
aHamn3a. UCTIOJNB3YS YOpaXHCHH
Jomyckatores OCHOBHBIE s
3HAYUTENbHbIE METO/IbI, UCTIONB3YS
OITUOKH, MPOSIBIISICTCS | M3yYEHHBIC B | OCHOBHBIC
HEJ0CTAaTOYHOCTh Kypce METO/IBI,
YMEHHH, 10 pATY MaTeMaTH4ec | U3y4eHHbIS
MoKa3aTenei, KOTO B Kypce
oOyyJaroruiics aHaM3a. MaTreMaTu4
UCTIBITBIBACT Ymenus €CKOT0
3HAYUTENbHbIC OCBOEHBI, HO | aHaIH3a.
3aTpyIHEHUS MpU nomyckatorcs | CBoOoaHO
OIIePUPOBAHUHT HE3HAYUTEIb | OTIEpUPYET
YMEHUSIMU NPU UX HbIe OIMOKH, | mproOpeTeH
MEPEHOCE Ha HOBBIC HETOYHOCTH, | HBIMH
CUTYalUH. 3aTpyJHEHUS | YMEHUIMH,
pH MIPUMCHSICT
AQHAJIUTUYECK | UX B
ux CUTYaIUAX
oreparusx, MOBBILIEHH
MepeHoce oi
YMEHHUH Ha CII0KHOCTH.
HOBBIE,
HECTaH/IapTH
bIC
CUTYaIl1H.
BJANETh: OO6yuarommiicst He | OOyuarommiics B O6yuarommii | OOyuaronu
BJIAJEET 1581051 B | HEAOCTATOYHOMN Cs YaCTUYHO | McA B
HaBbIKaMH HEJIOCTATOYHON CTEMEHHU | CTEIICHH BJIaIeeT: BJIAJICET: MOJTHOM
HPUMCHCHUA BIazceT o6beMe
MaTeMaTHYeCKO HaBbIKAMU HaBbIKAMU BIIANECT
ro aHaJlu3a K HaBbIKAMU MPUMEHEHUS | MPUMEHEHUS MIPUMEHEHUS
€CTECTBEHHOHA | JTMHEWUHOM MaTEMaTUIECKOTO MaTeMaTU4deC | HAaBBIKAMU
YYHBIM MaTEeMaTHYeCKOTO aHalm3a K KOTO aHAJIM3a | MPUMEHEHH
(pu3nyeckum u | aHaIM3a K €CTECTBEHHOHAYYHBIM | K s
TEXHUYECKUM) | €CTeCTBEHHOHAYYHBIM (puznyeckum u €CTECTBEHHO | MaTeMaTH4
3a/1a4am. (pusnyeckum u TEXHUUYECKHUM) Hay4YHBIM €CKOro
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TEXHUUYECKHM) 3a7jauaM. | 3aJadyaM. (pusnyeckum | aHanusa K
OObyyarommmiics " €CTECTBEHH
UCTIBITHIBACT TEXHUYECKHM | OHAYYHBIM
3HAYUTEIbHBIC ) 3aa4am. (pusnueckun
3aTpyIHEHUS TIPU M H
HpI/II)hZeHeHHH HEBLIKOB Hasblxu TEXHUYECKU
B HOBBIX cuTyarusax. | OCBOCHBL HO 1y 5anauam,
JIOMYCKATCA | Cpo60oaHO
HE3HAUHTENb | oyyvienger
HBIE OIMOKH, MOy eHHBT
HETOYHOCTH, | o HaABBIKH B
SATPYAHEHHS | (prrvarsix
Tipu MOBBIIIICHH
AHAJUTAYECK | o
ux CII0’KHOCTH.
oTieparusx,
nepeHoce
YMEHUH Ha
HOBBIC,
HECTaH/IapTH
bIC
CHUTYaIINH.
Illkana oneHNBaHUS TEKYIIEro KOHTPOJIS.
HaumeHnoBanue KOHTpOIIs 11
Kajia OIICHUBaHUS Onucanue

pe3yJabTaToOB 00yUYEHUs

Pacuerno-rpaduueckas padora

OtnuuHo - PaboTa ciaHa B
CpPOK, pacueTHas U
rpaduveckas 4acTu
BBITIOJTHEHBI BEPHO, JINOO
UMEIOTCSI HEJIOUEThI, HE
BIIMSIFOIIIME Ha KOHCUHBIN
pe3yJbTar.

Xopouio - pacyeTHasi 4acTh
BBIIIOJIHEHA BEPHO, B
rpauuecKoil yacTu ecTb
3aMeuyaHus

Y 10BIETBOPUTEINIBHO - B
pacuyeTHOM YacTH €CTh
3aMeYaHusl, METO]l
BBINOJIHEHUS rpaduIecKoit
YaCTH BBIOpaH BEPHBIH

HeynosnetBoputensHo - B
pacyeTHOM U rpaduIecKoit
4acTsX €CTb IpyObie
3aMeyaHusl.

3aganue Ha PI'P BhigaeTcs Ha
MEPBOM 3aHSITHU
COOTBETCTBYIOIIETO pa3aena
IUCHUILINHLI U CIA€TCS 110
OKOHYAHHUH U3yYECHUS
COOTBETCTBYIOIIETO pa3jena
mucuuiinael. PI'P 1oimkHE
OBITH BBIIIOJIHEHEI 1
0()OpMIICHBI B COOTBETCTBUU C
TpeOOBAHUAMHU METOMUCCKUX
yKa3aHuU Kadeapsl.

KonTponbnas padbora

OtnuyHo - PaGoTa BEICOKOTO
KauecTBa, YPOBEHb
BBITIOJIHCHHS OTBEYAET BCEM
TpeOOBAHUAM, TCOPETUIECKOC

3amnmra TeMBI BKIFOYAET
pelieHue 3aa4 B ayIUTOPUH B
TEYEHUE OJTHOM Taphl U
MPOXOJIUT TOCIIC U3YYCHUS

19




coJiepKaHne Kypca OCBOSHO
MOJIHOCTHIO, 0€3 MPOOEIIoB,
HEOOXOMMBIE TIPAKTHIECKUE
HaBBIKK pabOTHI C OCBOCHHBIM
MaTepraioM c(hOPMHUPOBAHEI,
BCE MPETyCMOTPEHHBIE
nporpaMmoit o0yueHus
y4eOHbIE 3a/IaHNS BHITIOTHEHBHI,
100 HEKOTOPBIE U3
BBITTOJTHEHHBIX 33aHUM
coziepKaT He3HAYUTEIIbHbBIC
OLINOKHU

Xopomio - YpoBeHb
BBITIOJTHEHUS paOOTHI OTBEYALT
OOJIBITMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHUUECKOE
coJiepKaHue Kypca OCBOEHO
YaCTUYHO, HO MTPOOETIBI He
HOCSAT CYIIECTBEHHOTO
XapakTepa, Heo0X0AUMBbIe
IIPAKTUYECKHE HaBBIKU PAOOTHI
C OCBOCHHBIM MaTepHajoM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOpbIE BUbI 3a1aHUI
BBINOJIHEHBI C OIINOKaMH.

VY 10BIE€TBOPUTEIIHHO -
Teopetuueckoe copepraHue
Kypca OCBOCHO YaCTUYHO,
HEO0OXOTUMBIE TPAKTHUECKHE
HaBBIKH pa0OTHI HE
chopMHUpPOBaHBI, OOJTBITUHCTBO
MpeAYCMOTPEHHBIX
IIpOrpaMMoOMN 3aJJaHul He
BBITIOJTHEHO; TIPH
JOTIOJTHUTETbHON
CaMOCTOSITENILHOM paboTe Hall
MaTepHUaIoM Kypca BO3MOKHO
MOBBILLICHUE KaueCTBa
BBITIOJTHEHUSI YICOHBIX
3aJaHuH.

HeynosnerBopurensHo -
Teopernueckoe copepkaHue
Kypca He OCBOEHO,
HEO0XOIUMBIC TIPAKTUIECKHE
HaBBIKH PaOOTHI HE
c(OpMHPOBAHBI,
IPEyCMOTPEHHBIE
MPOrpaMMOM 3a/1aHUs HE
BBITTOJIHEHBI

COOTBETCTBYIOLIETO pa3zena.
bunersl cocToAT U3 BOIPOCOB,
MO3BOJISIONINX OLICHUTD
c(hOopMUPOBAHHOCTH
KomnereHuii. Ha oTBeTHI
oTtBoauTcs 1,5 Jaca.

TecTtupoBaHue 110 NPONIECHHON
TeEME

Tect conepxut 20 3amanui,
IIPaBWIbHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET 1
Oaity. Bpems TecTupoBanus -
30 munyT. CTyaeHTy

TectupoBanue
OCYILECTBIISICTCS, JTMOO IpU
MIOMOIIM KOMITBIOTEPHOI
CHCTEMBI TECTUPOBaHUs, 1100
C MCIIOJIb30BAaHUEM BbIJAHHBIX
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MIPEIOCTABIISICTCS JBE TMOMBITKH | TECT-3aJaHUN HA OyMakKHOM
TUISL IPOXOXKICHHMSI TeCTa. Hocurene. Bpems
MaxkcuManbHas olleHKa 3a TecT | TecTupoBaHus 30 MuH. 3aTem
- 20 6amnos. Tect cunurtaercs OCYIIIECTBIISECTCS TPOBEPKA
YCHEIIHO MPOWICHHBIM, ECITH TecTa HK3aMEHATOPOM U
cTyleHT nan ne menee 60% BBICTABJISICTCS OLICHKA
MPaBWJIBHBIX OTBETOB (Habpan | COTrJacHO METOJUKE

He MeHee 12 6auioB). BBICTaBJIEHUS OLEHKH.

Ikana oueHUBaHUS NIPOMEKYTOYHOM ATTECTAIMMU: IK3aMeEH.

IIxama oneHUBaHUA

Omnucanue

OTIIMYHO

BrimonHeHs! Bce BBl y4eOHOU paboThI, MPEIyCMOTPEHHBIE yUeOHBIM
mw1aHoM. CTyJEHT AEMOHCTPUPYET COOTBETCTBHE 3HAaHUU, YMEHMI,
HaBBIKOB TPUBEAECHHBIM B TaOJMIax MOKa3aTelsiM, OIEepUpyeT
MPUOOPETEHHBIMH 3HAHUSIMHU, YMEHHUSIMH, HaBbIKaMH, IPUMEHSET UX B
CUTyallUsX IOBBIIIEHHON CIOXHOCTH, HE UCHBITHIBAET 3aTPyAHEHUN
IIpY AHAJTUTUYECKHUX OIepalusaX, NEPEeHOCE 3HAaHUM M yMEHUH Ha
HOBBIE, HECTAHIAPTHBIC CUTYyalLUH.

Xoporo

BrinonneHs! Bce Bubl ydeOHOU paboThl, MPEIyCMOTPEHHBIE YUeOHbIM
m1aHoM. CTyJEHT I€MOHCTPUPYET YaCTUYHOE COOTBETCTBHUE 3HAHMIA,
YMEHUH, HAaBBIKOB IPUBEIEHHBIM B TAa0IHIIaX OKA3aTEISIM, ONIEPUPYET
NpUOOPETEeHHBIMU 3HAHUSMH, YMEHHUSIMHU, HAaBBIKAMHU, IPUMEHSIET UX B
CUTyallUsX TIOBBIIIEHHON CIOXHOCTU. Ilpu »ToM MOryT OBITH
JIOTIYIIEHbl He3HAYUTENIbHbIE OIUOKY, HETOUHOCTH, 3aTPYJHEHHS MIPU
AQHAINTUYECKUX ONepalusiX, MepeHoce 3HAHUN M YMEHHUIl Ha HOBBIE,
HECTaH/apTHBIE CUTYaLUH.

Y 10BII€TBOPUTEIIHHO

BrimonHeHs! Bce BUIbI y4eOHOU paboThI, MPEIyCMOTPEHHBIE yUeOHBIM
mw1aHoM. CTyAE€HT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHMIA,
YMEHUH, HaBBIKOB TPUBEAECHHBIM B TaOMuIAX IOKa3aTelsM,
JOTIYCKAlOTCA 3HAUUTENbHbIE OIIMOKU, MPOSBISETCS OTCYTCTBHE
3HaHUH, yMEHUH, HaBBIKOB 110 PsiAy MOKAa3aTeseH, CTyIeHT UCIIBITHIBAET
3HAQUUTEIIBHBIE 3aTPYJHEHUs IIPU OIECPUPOBAHUU 3HAHUAMHU U
YMEHMSMHU IIPU UX NEPEHOCE HA HOBBIE CUTYALINN.

HeynosnerBopurensHo

He BeimomHen oauH wuiau  Oosee  BUAOB  yueOHOM  paboThl,
NPEAyCMOTPEHHBIX y4eOHBIM IIaHoOM. CTYyAEHT JeMOHCTPUPYET
MOJTHOE OTCYTCTBHE WJIM HEJOCTAaTOYHOE COOTBETCTBHE 3HAHMWHU,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOMUIAX IIOKa3aTelsiM,
JIOMYCKAIOTCS  3HAUMUTENbHbIE OIIMOKH, MpPOSBISIETCS OTCYTCTBUE
3HAHUM, YMEHUH, HABBIKOB MO PsAy MOKa3aTesei, CTyAEHT HE MOXKET
ONIEpPHPOBATh 3HAHMSAMHA W YMEHHSIMH TPU HX TEpEHOCE Ha HOBHIC
CUTYaIlUH.

7.3. OueHovHbIe cpeacTBa

7.3.1 Tekymmuii KOHTPOJIb

KoMmiekr 3amannii

JJIS BBITIOJIHEHH S pacyeTHO-Tpaduuyeckunx pador (PIT'P)

o gucuumuinae «MaTeMaTHYeCKU aHaAIn3»
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Teopus npenenos u 1uddepeHuuposanue GyHKUHMU OHON NepeMeHHO

1. Haiitu npenensr:

1irn(2'”)2'<l+”’)2 . n+2-3/8n° +3
lim

n®¥ (1+}’l)2' (2']’1)2 m i/n+5+n
. ﬁnz +3.0.". L3n+l
lim - . 3 C am-108
0 +1- 1 0
. 22X +11x+15 4yt
lim— ™M lim )
x®-3 x+3 . x®0 g1n 3x.
2/1+1 _ 5/1—1 ) sin3x
im——— lim . _ ctg7x
rlq%an;él 3"+2 +5” x®01_ e,\' ‘(l’li)rf-l() (1 3x)
10, x£-p
y =|lsinx, -p<x<0
{p, x30

2. UccnenoBaTh Ha HEMIPEPHIBHOCTD U BBIMOJIHUTD YEPTEXK:

3. Haiitu npou3BoHyI0 QyHKINU:

230" +427 - x- 2
7= 151+ x "y =Inarcsin/1- ™.
i 37+
X = 3
3t
a}
y=sm9?+t+
é 2

b

——

tgx- ctgx T
V2o f
cosb6x

1
= =arctg’ ——— +sinIn2
y 3Sln‘12x+l) y g 1_2x2 X
X

y =arctg’ lnx_'_2 y:(\/;)

y =arctg

3
. X
sm(x- 2y)+—:7x .
y x =e ‘cost Y =€ cost

4. CocTaBUTh ypaBHEHHs KacaTelIbHOW M HOpMalld K JAHHOH KpUBOHM B TOUKe C aOCIMCCOM
y =x>+8Jx- 32, x, =4.

1

S (x)=x+—

5. IlpoBecTu MONHOE UCCIIEOBAHUE U TIOCTPOUTD TpaduK x

(I)yHKIII/II/I HECKOJBbKHUX MMEPEMECHHBIX

XO:
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] _xz +3y2
¢ =24 xy

. z
1. HaiiTi yacTHbIE IPOU3BOHBIE BTOPOTO MOPsIIKA, YOSTUTHCS, UTO ~
2

_J
Z e —
2. Haitn rpamment dynkumn 2 =/ (%)) g touxe Mo(x.30). — x , M, (4.6)

.2 2
3. HccnenoBath Ha SKCTpeMyM (yHKImo -~ ~ % Y2y .
HNHuTerpuposanue

Boruncanrtno HEOIIPEAC/ICHHbIC HHTErpaJbl

odx
o—F— i A x ,
2(x+ Jx ox R 'dx dx + 1)8 dx oxcos3xdx  ¢¢' cosxdx

’

=3
. dx . dx c‘) x+18 X ‘X+1d S x
o, o) _ Oo——dx  o———dx
x’-6x+18  x’+6x+5, (x- 6)(x+2) , xP+3 cos’ x
BbruucanThb onpeaesieHHbIe HHTETPAJIbI
p.6 Udx ! ¢ dx
. =2 \ N X N
03sin” xcosxdx OF— Aox- De'dx O——
0 04/1+3x 0 1xA/7+1Inx
2
6 dx i‘)l+x dr 4 dx Lx? +2x
QR 0—2 x
11+4/3x-2 -2 arctgx 1(3x+5) 0 x> +1
3 x3 2 p.‘() . 2 l‘ dx
O—F—=dx 4 - x*dx Opsin” xcosxdx  OF——
01'1+x2 0 0 0—\11+3X
1 o3
R dx
gx- De'dx O—FT—
0 L xA/7+Inx
Heco0cTBeHHbIE HHTETPAJIBI
1. YkaxxuTte, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISICTCS CXOISAIIUMCS
¥ ¥ ¥
(‘)\/;dx, ox Ydx, o\/x—5 dx
1 1 1
¥odx
2
2. BBIYHCITUTE MHTETPaJl, YCTAHOBHUTD €r0 CXOAMMOCTh HIJIA PACXOIUMOCTD - ¥ 1+x
¥
oln xdx
3. BrurcnuTh HHTETPall, yCTAHOBHUTH €r0 CXOAMMOCTh WA PACXOIUMOCThH !
a dx

4. Borauciauth HecoOOCTBeHHBIN nHTErpai * VX | yCTaHOBHUTH €ro CXOHUMOCTh HITH

PacxoauMOCTb.



1‘ dx
(O3

5. Bpruncantb HeCOOCTBEHHBIN HHTErpai -1 , YCTAaHOBUTB €0 CXOAUMOCTb WUIU
pPacxoauMOCTb.

Kp ATHbIC HHTErpaJibl

1. I3MeHUTh NOPSAI0K MHTETPUPOBAHUS B TBOITHOM MHTETpasie

2-y

2 6- x 1
Ox Of (x, y)dy ol Of (x,y)dx
a. 0 b. ¢ ¥

5

(‘)60-)(2- y?)dxdy, D={(x,y)|1£x£2, 0L y£2}

2. Beiuucnurs P

3. Berauciants

12Xy +16x°)° )dxdy;
D

D:x=lLy=x’,y =-Jx.
4. BeIUuCINTH

N 2

06" +y)dxdy,

(D) D — MHO€CTBO TOYEK MIIOCKOCTH, OTPAHUYEHHOE JTUHUSIMHU
y=x/2, y=2x, y=2/x (x>0)

5. Haittu nnomaap GpUrypsl, orpaHU4€HHON TaHHBIMU JTUHUSIMH
y =3/x, y=de', y =3,y =4

—2 .
6. Haitti momans GUrypsl, OrpaHAYeHHOM muausavy ~ >, Y =% +2

8. Haifti 06eM Tena, momydensoro spamenueM Bokpyr ocu O durypsr, orpannaensoit

_.3 _ _
muEusmu Y X y=Lox _0.

9. Haiiti 06BeM Tena, momydenHoro spamenneM Bokpyr ocu OX purypsr, orpanmaennoit

_.2 2 _
muHpsMu Y X o V=X

KoHnTpoJbHbIe padoThl (IpHUMepbI)

BapuaHTt

1. TloctpouTs rpaduk: ¥ =3 €08 2X
2. Haittu npenensi:
M . X - x-x-2

(5=} +(5en)
lim > > li lim
1) n® ¥ (5- I’Z) - (5"‘]’1) 2),\»®0 ez,\»l -1 3) -"'®2x3 _ 2x2 +x- 2
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I il
LoNXT - x- . ad+xcos2x o’
lim limaA—mm8m8M — . o2
4) x® 2 ln'x-l' 5) x®0g1+xcosxé 6) {1®n;£1 X X x+1

i-x,x£0
v ::' x, 0£x<2
13, x>2
3. HccnenoBars Ha HEMPEPHIBHOCTH M BHIITOJIHUTH YEPTEK: '
Bapuant
1. HaiiTu npou3BoIHYIO vé :
i X
y =arctg” In :( x)
N s 6" Jx
3
sin(x- 2y)+x—:7x )
B) y r) X =e'cost Y =e cost
. a 1 O
lim o—- =
2. Haiitu gx arctgx g
1
S (x)=x+—
3. IlpoBecTr MOTHOE UCCIIEOBAHUE U IOCTPOUTH IpauK X

Bapuanr.
|7
Nel. Boruncautb Npou3BOIHYIO 110 HAIIPABIEHUIO 1.[5‘ U HAaliTU MOAYJIb BEKTOpa I'pPaJueHTa JJIs

X 3
u=2xy+—=+z
(1)}’HKI_[I/II/I \/; B TOUKEC A(6’9’ 1) B HaAITpaBJICHUH, COCTABJIAIOIIEM C OCAMHA
3 6
cosa =—, cosb =—, g< P
KOOPJIMHAT YTJIbI 7 7 2

— _ 2 _ _
No2. MccnenoBaTh Ha 3KCTpEMYM (BYHKIIHIO z=xy(l- 4x" - 4y)- 5 ,
dz
No3 Z =In(y - x4) X =A/sint, y =COS!  praw df
Bapuant
Boiuucanume:
I(E)dfx é‘{z +1)>tn xd
X xdx
1. ° \/;_ 2 . 2.1 )
J3x7 - 4dx .sin” 3x i s 2x-1 ~
3. [:x2 +4x 4. Ocos2 3x 5. N4-2x- x?
1. BpIUUCIUTH MHTETPAJIBL:
+¥ +Y
by e-xz - dx
PY dx . X X/In x

N300pa3uth 00nacTb MHTErpUPOBAHMSI M W3MEHUTH MOPSIOK HMHTEIPUPOBAHHUS B IOBTOPHOM
UHTErpaie
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0 2512
Oix Of (x;»)dy.
-4 0

Bbruncnute momanbs ¢GUrypel, OrpaHUYEHHOM JIMHUSAMU

y=2-x, y=x.
BapuaHT 3a1aHuii TPEeHUPOBOYHOIO TeCTAa.

3agaun
arcctgi/;
. 0 =, dy-"?
1 wactn 1. ¥ =sinlnx, y§ y¢- 2 2. x 3.
y =3x” +xe*,x,=2,Vx =0,1, Vy- ?
4. HaiiTi mpOU3BOJIHYIO vé :
.4 X = 3
y =3/sin __ arctg7x
a) V X 6) V=¥
eV + 2 =cos3x ) )
B) X r)x=c0s1+s1nt, y =sint- tcost
2
5. MccnenoBars Ha DKCTPEMYM J (x) —(x i 3) (x w3 )
2x
Y=
6. HaiiTu nHTEpBaibl MOHOTOHHOCTH X,
3
X
) f(x)=%- 16x [-5:1]
7. Haiitu HanbombIiee, HaMMeHbIlIee 3HaYeHne (pyHKIUU Ha OTpe3Ke N
1
— 2 x ==
8. IlocTpouts KacaTenbHyO K rpaduky GyHKINN S (x) =3arccosx B TOYKE 2,
2 yacthb 9. Haiitu npegensr:
(3+n)2-(2+n)2 2 tgSx
lim . tg2x . x +2x-3 lim g
¥ (24n) - (1= n) lim—= lim—=——=—— e2tg3x
1) 2)*®0e” -1 3) x®3x+5x7+6x 4) T3
3 yacTb
i0, x£-p
y ::’sinx, -p<x<0
Ip x30
10. UccnenoBaTh Ha HEMPEPHIBHOCTH U BBITTOJIHUTH YEPTEXK: e
3
X
fx) ==
11. IIpoBecTH noyiHOE UCCIEAOBAaHUE U IIOCTPOUTH Tpaduk x'- 4

Jlnist IpOBEICHUST TEKYIIETO KOHTPOJISI 3HAHWW CTYJIEHTOB B TUCTaHIIMOHHOM (opmare B
pa3spaboTaHHbIX Kadeapoi «MaremaTnka» OHJIAWH-Kypcax MMEIOTCS MPOMEXKYTOUYHBIC (MPOOHBIC)
TECTHI.

7.3.2. IlpomexyTOYHASI ATTECTALMA

KommniiekT Bonpocos
Bonpochbi K 3K3aMeHy (2 cemecmp o4yHoli popmMbi 06yyeHus)
JAudpdepenuuaibHoe ucuuciaeHue GyHKuUil 01HON epeMeHHOH

(1151 oeHKH KOMIIeTeHIIUil)
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JnddepennuanbHoe ncuucaeHne (PyYHKIUNA OHOM NepeMeHHON

KomneTteHuumn

[TonsiTve QYHKIIMOHATILHON 3aBUCUMOCTH, KiaccubuKaIus (yHKIIHMA.

OnpeaenaeHNe U THILI YUCIOBOH HOCISA0BATSALHOCTH

Hpenen YHCIJIOBOM MOCIIEJ0BATEIHLHOCTH.

ApubdMeTndeckne orepanuy HaJl OCISA0BATSILHOCTSIMHI

YcenoBust CyLIECTBOBAHUSA KOHEYHOTI'0 npeaena YUCIIOBOM
nocyenoBareabHOCTH (Teopembl Komm u Beitepmtpacca)

BTopoii 3aMeuaTenbHbIi Ipeaesn

IIpenen ¢ynkmuu. Omnpenenenus. ['eoMmerpuyeckas HHTEpIpETAIUS
noHATUsA npezesa Gyukimu. CBoHCTBA MPELCIIOB

beckoHeuHO Malble, 0eCKOHEYHO O0bIIne )yHKIIMI

[TepBblil 3aMeYaTENbHBIN TPEAEIT

BeckoHEeUHO Maible BETUUYUHBL. JKBUBAJIEHTHBIE OECKOHEUYHO MAJIBIE U UX
HCIIOJIB30BAaHHUC HpI/I BBIYHUCIICHUN HpeI[CJ'IOB. Ta6ﬂ1/1ua SKBUBAJICHTHBIX
OECKOHEYHO MaJIbIX

HemnpepsiBHOCTh PYHKITMU B TOUKE U HA MpoMexyTKe. OHOCTOPOHHHE
npenensl. Knaccudukaims Touek paspbiBa rpaduka

CaoiicTBa GyHKIMI, HENIPEPHIBHBIX HAa OTpe3Ke (TeopeMbl BeitepmTpacca,
bonbiano — Komm)

[TponsBognas. I'eomeTpuyeckuii 1 GU3NIESCKUNA CMBICIT IPOU3BOTHOM.

KacarenapHas 1 HOpMaJb K IJIOCKON KPUBOM

Tabnuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (YHKIIHHA

CBsI3b MKy CYIIECTBOBAHHUEM MPOU3BOAHON (YHKITUHU B TOUKE H
HEIMPEPHIBHOCTHIO DYHKIIMK B TOM K€ TOUKE

[IpousBogHas cyMMbI, MPOU3BEICHHUS, YACTHOTO. [[pon3BoaHAS CII0KHON 1
00paTHO# hyHKIMHA

[Ipon3BogHas MapaMeTPUIECKH 3aJaHHOW (PyHKIHH

[TpousBoHas GYHKIMH, 3aJaHHON HESIBHO

JnddepeHmmupoBanre clI0KHON MOKa3aTeIbHOU ()yHKIINMH

Juddepenumpyemocts. Juddepennuan. ['eomerprueckuii cMbIca
nuddepeHnmana

OcHoBHbIe TeopeMbl auddepeHmanpHoro ucunciaeHus (reopema depma,
teopema Pouisi, Teopema Jlarpanxka, Teopema Kon)

[TpaBuio Jlonurans

Mpnuorounen Teinopa n ero csoiictBa. @opmyina Telnopa. Octaro4Hblil
uyineH dhopmynsl Teinopa B popme Jlarpamka u [leano

AcuMmnToTh rpaduKa QYHKIHH

DxcrpemyM. HeoOxoauMoe ycioBue SIKCTpeMyMa

DkcrpemyM. HeoOXoauMoe yCIoBHE DKCTPEMyMa

JlocTaTouHbIe YCIOBUS DKCTpEMyMa

HocTatounoe ycnoBue Bo3pactanus (yObiBaHus) QyHKIIMU

HawubGoblliee ¥ HaMMEHbIIICE 3HAYCHUS (by'HKI_II/II/I Ha OTPEC3KEC

BrImykiiocTs, BOTHYTOCTB, TOUKA Tiepernda. JloctaTouHoe yCIoBHE
BOTHYTOCTH (BBIMTYKJIOCTH)

HeoOxoammoe yciioBue Touku mepernda. JloctaTouHoe yciaoBHe rneperunda

OO61rasi cxema IMOCTPOCHHMSI M HCCIIeIOBaHus rpaduka QyHKIMH

OIIK-1

DYHKIHMH HECKOJbKHUX MepeMeHHbIX

KomMneTteHuunmn

Omnpe/eneHre U TEOMETPUICCKUIN CMBICHT (PYHKIMU ABYX EPEMEHHBIX

JIuanu ypoBHs QYHKIIMU ABYX MMEPEMEHHBIX
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YacTHble MPOU3BOAHbIE (PYHKIIMH HECKOIBKUX MEPEMEHHBIX, UX
reOMETPUYECKHUM CMBICTT

DYHKIIMU HECKOJIbKHMX ITEPEMEHHBIX, IIOHITUE MOIHOT0 auddepeHnmana

JnddepennupoBanne cokHBIX GYHKIUA HECKOJbKUX IMEPEMEHHBIX

[Tpon3BoIHBIC BBICIINUX MOPSIAKOB (DYHKIIMHA HECKOJIBKUX MIEPEMEHHBIX. OIIK-1
Cwmemannbie npousBoanbie. Teopema [IBapiia

[Tpon3BoHast GYHKIMHM HECKOJIBKUX MIEPEMEHHBIX 110 HAMPABICHHUIO

HpOI/ISBO,Z[HaSI 11O HAIIPABJICHUIO U I'PAJMCHT CKaAJIAPHOT'O ITOJIA

OKCTpeMyM (PYHKITMH HECKOJBKHX MEPEMEHHBIX

Heo6xonumoe U 10cTaTOYHOE YCIOBUS SKCTpeMyMa (DYHKIHMH ABYX

MIEPEeMEHHBIX

HNHuTerpajibHoe ucuncjieHue KomneteHuum
[TepBooOpasnas, HeonpeaeneHHbIH nHTerpai. Tabauia OCHOBHBIX
WHTErPaJIOB

3amMeHa NepeMEHHON U UHTETPUPOBAHUE 110 YACTSM B HEONPEIECIEHHOM
HUHTErpaje

HMHTEerprpoBaHue ¢ MOMOIILIO HOABSACHUS N0 3HAK auddepeHimana

HNHTerpupoBanne parmoHaIbHBIX APOoOei

HMHTerpupoBaHue 110 4acTsIM U 3aMEHA IIEPEMEHHOH B OIPEIEICHHOM
UHTETpaJe

HMHTEerprupoBaHKe TPUTOHOMETPHUYCCKUX (DYHKIHMA, OCHOBHBIC IIPHUEMBI

HNHTerprpoBanne UppaIrmoOHAIbHBIX (QYHKITAN

YHI/IBepCB.J'II)HaSI TPUTOHOMETPHUYCCKAsA NOJACTAHOBKA

OnpeneneHHblil UHTErpai U ero ceoiicrea. @opmyina Herotona — OTIK-1
JleiibHuna

[IpunosxeHus onpeaeseHHOro HHTErpaia K pelIeHUuI0 FTEOMETPUUECKUX U
(bu3nyecKux 3amaqd

BrlunciaeHue miomaaei ¢ IOMOIIbI0 ONPEACIICHHOTO HHTErpajia

Brrunciienue nmiomanay v JJIMHBI KPUBOM, 3aIaHHON YpaBHEHUSIMU B
nmapaMeTpUIecKor Gopme

Brruncienue miomaan KpUuBOJMHEHHOTO CEKTOpa B OJISIPHBIX
KOOpJAMHATaX

Brruucnenue JiauHbI AYTH C IIOMOIIIBIO ONPCACICHHOI'O MHTCI'pajia

Brrunciienue JIMHbL 1yTy KPUBOM, 3aJJaHHOW MapaMETPUUYECKHU

Brruncnenue o0beMa Tena BpalieHus ¢ TOMOIIBIO ONPeIeIeHHOTO
HHTEerpaja

BrlunciaeHue miomanu TTOBCPXHOCTH TECJIa BpalllCHUA

HecoOcTBeHHbIe HHTETpabl IEPBOro U BTOporo tumna. [lonsatus
CXOJAMMOCTH M PAaCXOJAMMOCTH HECOOCTBEHHOTO MHTETpajia

HecoOcTBeHHBIE MHTETpasIbl OT Pa3phIBHBIX (DYHKIIUN

TunoBbie BapuaHThl OWJIETOB
o mucuuiniae «MarteMaTH4ecKui aHaJIn3»

MUHHCTEPCTBO OBPA3ROBAHNS U HAYKU POCCUMCKOI ®EJEPALINNA
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXXJIEHUE BBICIIIET'O OFPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)




@akynpreT 0a30BBIX KOMIIETCHIIUH, Kadenpa «Martematuka

Jucnuminaa  «MaTeMaTHYeCKuid aHaIn3y

OOpazoBatenpHast mporpamma 23.05.01 «HazeMHble TpaHCHIOPTHO-TEXHOJIOTHYECKUE
CpeacTBa»

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. TlepBooOpa3Has, HeONpEAEICHHbIN HHTErpa. TabIuIia OCHOBHBIX HHTETPAJIOB.
dx

04\/5- x+JS- X

2. Bpuucauts HEONpeAEICHHBIN UHTETPal

3. Haiitu rpaguenT QpyHkunu S ‘/E B TOUKE M,(1,4) _

4, YKa)KI/ITe, Kakol U3 HeCOOCTBEHHBIX HWHTETpaJIOB SABIACTCA CXOOAIIUMCAH
¥

ofxds, & 'dx, ol
1 1 .

1

5. HaiiguTe S5KCTpPEMyMbI U TOYKH Tleperu6a GpyHkuum -~ =(x-De

YTBepkaeHo Ha 3aceqanuu Kadenpsl MaTemMaTuku «_31» 03 2026 r., mpotokosa Ne 7

3aB. kadegpoi O.M. bapaHoga / /

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU S POCCUMCKON ®EJEPAITN
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJEHUE BBICHIETI'O OBPA3OBAHUA
«MOCKOBCKHNM NOJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHIA MOJIUTEX)

®daxynpTeT 0a30BBIX KOMIIETEHITHH, kadenpa «Marematuka»

JucuunnuHa «MaTreMaTHuecKuil aHaIu3y

Oo6pazoBatenpHass mporpamma 23.05.01 «HazeMHBIE TpPaHCTIOPTHO-TEXHOJIOTHYECKHE
Cpe/CTBay

Kypc 1, cemectp 2

DK3aMeHAIUOHHBIN onteT Ne 1

1. HecoOcTBeHHbIE HHTETPAJIBI MEPBOTO M BTOPOro Tuna. [TOHATHS CXOMUMOCTH U PaCXOAUMOCTH
HECOOCTBEHHOI'O MHTErpaa.
t 2t
. . Y= YET3
2. Haiitu npou3BoHYI0 QYHKIMH, 3aJaHHOW apaMeTPUUECKH 1+¢ L+
z=x"-x+y"+2y

3. HccnenoBath Ha SKCTPEMYM (QYHKIIHIO
p.6
Y : 2
opsin” xcos xdx

Bpruncnute onpeneneHHblil uaTerpan 0
5. Haiitu o6bem Tena MIOJIyYEHHOTO BPAIEHUEM BOKPYT OCH OX ¢burypsl, orpaHu4eHHON
x =0

nuHASMU Y =x’ ., y=l

YTBepkaeHo Ha 3aceqaHuu Kadenpsl MaTemMaTuku «_31» 03 2026 r., mpoTokosn Ne 7

3aB. kadenpoit O.M. bapanoga / /
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JUist mpoBeIeHUS IPOMEKYTOUHOTO KOHTPOJISl 3HAHUH CTYIE€HTOB B IMCTAHLIMOHHOM (popmate
B pa3paboTaHHBIX Kadenpoi «MareMaTHKa» OHJIAWH-KypcaxX UMEIOTCS UTOTOBBIE TECTHI.
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