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1 ]_Ie.HI/I, 3alaYi 1 IUVIAHUPYEMBIC PE3YJIbTAaThl Oﬁy‘leHI/IH o AMCIMUIIJIMHE

Henu aucrumiauHbl: obecneyuTs y Oyaymiero crenuaniucra (GOopMHpPOBAHUE TOCTATOYHO
byHIaMEHTaIbHONH MAaTeMaTU4eCKOW MOATOTOBKA M BOOPYKUTh €r0 KOHKPETHBIMH 3HaHUSMU,
YMEHUSMH W HaBbIKaAMHM, IO3BOJIIOLUIMMH COTJIAcCOBaTh (DyHIAMEHTAIbHOCTh MaTEMaTHYECKOTO
Kypca C MPUKJIAJHOW HAINpaBJICHHOCTBIO; Pa3BUTHE JIOTMYECKOT0, KOHCTPYKTHUBHOI'O, HArIJIsAIHO-
00pa3HOro U aJIrOpUTMUYECKOIO MBILUIEHHS; BBIpA0OTKAa YMEHHUS CAMOCTOATEIBHO PACIUIUPSTH U
yrayOiasTh MaTeMaTHYeCKHe 3HAHUS; OCBOEHME HEoOXOJUMOro MaTeMaTHYeCKOro ammapara,
MIOMOTAIOIIETO aHAJIU3UPOBaTh, MOACIUPOBATh M PEIIaTh MPUKIAIHBIC 33/1a4H; (HOPMUPOBAHHE Y
CTYJIEHTa HAYaJIbHOI'O YPOBHS MaTeMaTH4YE€CKON KyJbTYpbl, JOCTATOYHOIO JUIsl IPOJOJIKECHHUS
o0pa3oBaHus, HAyYHOH paOOThI UM MPAKTUYECKOHN 1EATEIbHOCTH.

3amaul AUCUUIUIMHBL: BBIPa0OTKa SICHOTO MOHUMAHUS HEOOXOJUMOCTH MaTeMaTH4YEeCKOIo
00pa30BaHMs B [TOATOTOBKE CHELMAINCTA, OaKanaBpa U MPEACTABICHHS O POJIM U MECTE MaTEMaTUKU
B COBPEMEHHOW CHCTEME 3HAaHUM; O3HAKOMIICHHE C CHUCTEMOM IOHATHHA, HMCHOJIb3YEMbIX IS
OIMCaHUs BAXKHEUIINX MATEMAaTUYECKUX MOJIEIIEH U MATEMAaTUYECKUX METOJOB, U UX B3aUMOCBS3BIO;
dbopMUpOBaHHE KOHKPETHBIX MPAKTHUYECKUX IPHUEMOB U HAaBBIKOB TMOCTAHOBKM M DPELICHUS
MaT€MaTHYECKUX 3a7a4, OPUCHTHUPOBAHHBIX HA IIPAKTUYECKOE IIPUMEHEHHE IIpU H3YyYCHUH
JUCIUILIMH TPO(EeCCHOHAIBHOTO 1MKIIA; BHIPA0OTKA Y CTY/I€HTOB YMEHHS Ha OCHOBE CHCTEMHOIO
IIOIXO0/A CTPOUTH U UCIIOJIB30BATh MOJCIIH JUIsl ONMCAHUS U IIPOTHO3UPOBAHUS PA3JIMYHBIX SIBICHUH,
OCYILECTBIISATh UX KAYECTBEHHBIN U KOJIMYECTBEHHBIN aHAIN3; U3y4YEHHE OCHOBHBIX MATEMATHYECKUX
METOAOB  MNPUMEHUTENIFHO K  PEIICHHI0  HAYYHO-TEXHHMYECKUX  3aj4a4;  oOecreueHue
MEXIUCHUIUIMHAPHOIO MOAX0/a, B TOM YUCJIE BHYTPU CAMOM MaTEMAaTHKH.

OOyuenue no mucuuiUinHe «MaTeMaTH4eCKUl aHaju3) HalpaBlIeHO Ha (OPMHPOBAHUE
y 00y4arouxcs CIeIyONMNX KOMIETSHIIUN:

Koa v HaumeHoBaHue
KOMIIeTeHIN i

I/IH}II/IKaTopr JOCTHIKCHUSA
KOMIICTCHIIUN

HaunmMmenoBanue noxkasarejs
OLICHUBAHUSA

OIIK-1. Crocoben
HCIIOIB30BaTh ITOJIOKEHHUS,
3aKOHBI 1 METOJIBI
€CTCCTBCHHBIX HaYK nu
MaTE€MAaTUKU JJIs1 PEIICHUS
3a/1a4 HH)XEHEPHOI
JIeSITENLHOCTH;

HNOIIK-1.1 [Torumaer
(byHIaMEeHTaIbHBIE 3aKOHBI
MIPUPO/IbI; OCHOBHBIE
dbuznveckue u
MaTeMaTH4YECKHUE METO/IbI
HaAKOTUICHHS, TIepeIavdn U
00paboTku HHpOpMaLuy;
NOIIK-1.2 ITpumensier
¢du3nvecKkue 3aKOHbI 1
MaTeMaTUIEeCKAE METOJIBI JUIsI
peleHus 3a1au
TEOPETUIECKOTO U
MPUKIIAJHOTO XapaKTepa;
HOIIK-1.3 Ucnonb3yet
3HaHUS €CTECTBEHHBIX HAYK U
MaTeMAaTUKH TIPH PEIICHUH
MPAKTUYECKHX 3a/1a4.

3HaTh: OCHOBBI

b depeHIMaTBEHOTO U
UHTErPaJIbHOTO UCYUCIICHUS
GYHKIUN OHON U
HECKOJIbKUX NePEMEHHBIX,
BEKTOPHOTO U
rapMOHUYECKOT0 aHAJIN3a,
TEOPHUH OOBIKHOBEHHBIX
TuQdepeHIraIbHbIX
ypaBHEHUH B 00bEME,
JOCTAaTOYHOM [T U3yUEHHS
€CTEeCTBEHHOHAYUYHBIX
JUCLUIUIMH Ha COBPEMEHHOM
Hay4YHOM YpPOBHE.

Ymern: Mcnonb3oBarh
MaTeMaTHYECKUN anmapar npu
W3YYCHHUH
€CTECTBEHHOHAYYHBIX
JTUCIUIUINH; CTPOUTD
MaTeMaTHYeCKHe MOICTN
(bU3UYECKUX SIBJICHUH,
XUMHUYECKHUX U TEXHUYIECKHIX
IPOLIECCOB; aHAJTN3UPOBAThH




pe3yJbTaThl peleHus
KOHKPETHBIX 3371a4 C LIEJbI0
MOCTpOEHUs OoJiee
COBEPLIECHHBIX MOJENEN;
AQHAJIM3UPOBATh PE3YJIbTATHI
HKCIIEPUMEHTA; IPUMEHSTh
METO/bl aHAIN3a U
MOJICJIMPOBAHUS MIPU PEIICHUU
npodecCHoHaNBHBIX 3a7au.

Bianers: HaBBIKAMU
NPUMEHEHHS METOOB
nuddepeHIMpPOBaHUS U
UHTErpUPOBaHUS (PYyHKIIUH,
OCHOBHBIX aHATUTHYECKUX U
YHCJICHHBIX METO/IOB PEIICHUS
anreOpanyecKux u
TuQdepeHIraIbHbIX
YpaBHEHHI U UX CHCTEM.

2 MecTO IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

Jucuumiuuza ortHocurcs K Monymo  "Maremarnyeckue UM €CTECTBEHHO-HAy4HBIE
JUCHUIUIMHBL"  oOs3atenpHOM yactu Onoka bl «/uctumiuuel  (Momynu)». JucuuruinHa
HEINOCPEACTBEHHO CBSI3aHa CO CIEAYIOIMMH JUCHUILUINHAMU U TpakTukamu OOIT:

Jluneiinas anreOpa

Pagnodusuka

CreuunanbHble TJIaBbl MAaTEMaTHKU

Teopus aBTOMaTH4ECKOTO yIpaBIEHUS

dusuka

DU3NYECKUE OCHOBBI DIIEKTPOHUKHI

DNeKTpOJMHAMHKA U paCIPOCTPaHEHUE PaJUOBOIH

DneKTpOTEXHUKA

3 CTpykTypa u coep:kaHue TUCUUIIIHHBI

OO6m1as TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3adeTHhIe eAMHUITHI 144 yaca.



3.1 Buasbl yueOHOii padoThl M TPYA0EMKOCTh

3.1.1 Ouynas ¢popma oOydeHus

Ne B G0l DaB KoauuectBo | CemecTpbl
w/n U/ y4eOHoi padoThI qACOB >
1 | AyanTopHble 3aHATHS 72 72
B ToM uucie:
1.1 | Jekuuu 18 18
1.2 | CemMuHapcKkue/MpakTHICCKHUE 3aHATHS 94 o4
1.3 | JIabopaTopHble 3aHATHS 0 0
2 | CamocTosiTeJIbHAs1 padoTa 72 72
B ToM uucie:
21 | PI'P 27 27
2.2 | IlonroToBka K ceMUHAPY 27 27
2.3 | [loaroroBka K 9K3aMeHy 18 18
3 | lIpoMe:kyTOUHAsA aTTeCTALMA
3adet/nud.3a4eT/7K3aMeH - DK3aMeH
Hroro 144 144
3.1.2 3aounas ¢popma oOyueHus
iﬁl Buj yueOHoii padoThl KO’]‘I:::E?BO CeMeZCTpH
1 | AyauTopHble 3aHSTHSI 72 72
B tom unce:
1.1 | Jlexuun 18 18
1.2 | CemuHapckue/npakTHYeCKUe 3aHATHS 54 54
1.3 | JlabopaTopHbIe 3aHATHS 0 0
2 | CamocTosiTesqibHasi paboTa 72 72
B ToM uucre:
2.1 | PI'P 27 27
2.2 | IlonroToBka K ceMUHAPY 27 27
2.3 | IlogroroBka K ’K3aMeHy 18 18
3 | [IpoMexxyTOoUHasi aTTeCTAIUS
3auet/aud.3aueT/sK3aMeH - DK3aMeH
Hroro 144 144




3.2 TemaTnueckuii NJI1aH U3yYeHUS TUCIUININHBI

(mo dopmam oOyueHus)

3.2.1 Ouynas popma o0ydeHus

n/n

Pa3gennl/TeMbl
JUCIUILINHBI

TpyaoeMKocTb, 4ac

Bcero

AyautopHas padorta

Jlexknuum

CemunHapckue/
MPAKTUYCCKHE
3aHITHS
JlaGopaTopHbie
3aHSITHS

[IpakTrueckas

IoAroToBKa

CaMocrogaTeLHAA
pabora

Paznen 1. Auddepenuuanbuoe
HCYHUCIeHHe (PYHKIUH OHOM
nepeMeHHOI.
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YucnoBas mocie10BaTeIbHOCTb.
[Ipenen yncnoBou

IIOCIC0OBATCIIBHOCTH U €I'0 CBOICTBA.

IIpaBuina npenenbHOro nepexoma.
Oyukuust. [Ipenen pyHkiuu.
Teopemsl 0 mpenenax QyHKIHH.
Brimaua 3amanuii PI'P Ne 1 o
MaTeMaTUYECKOMY aHAJIU3Y.

1.2

I1epBblil 1 BTOPOM 3aMeUdaTEIbHbIE
npenensl. beckoHeuHo Mallble U
0ECKOHEUHO OOJIBIINE BETUUNHBI.
OKBHUBaJIEHTHbIE OECKOHEUYHO MaJlble
BeIUYUHBI. PackpbiTie
HEONPENEICHHOCTEN Pa3HOr0 TUIIA.

1.3

HenpepriBHOCTH (QYHKINI B TOUKE U
Ha npomexyTke. OTHOCTOpOHHUE
npenensl. Touku pa3pbiBa QyHKINH,
uX Kiaccudukanus.

1.4

[IpousBoaHas GyHKIUY.
['eomeTpuueckuii 1 MEXaHUYECKHUI
CMBbICI Tpou3BOAHOM. [IpaBuna
muddepeHupoBaHus 1 GOpMyIIBI
BBIYUCJICHUS TIPOU3BOIHBIX. Tadnuia
MPOU3BOJAHBIX OCHOBHBIX
aJeMeHTapHbIX QyHKIMHA. TexHuka
muddepeHnpoBaHus

1.5

Huddepennunan. [IpousBoansie u
mudQepeHIranbl BBICIIUX TOPSIKOB.
[TpuOnrKeHHbIE BBIYNUCICHHS C
nomMoIkio auddepennnanos.

1.6

IIpaBuio Jlonuransa. ®opmyiia
Telnopa. PaznoxeHus OCHOBHBIX




AIIEMEHTApHBIX (PYHKIHIA 10 popMmyIie
Teiinopa. [pubnmwxenHbe
BBIUUCIICHUS C TOMOILBIO (POPMYJIBI
Tewnopa.

1.7

OcHOBHBIE TEOPEMBI
mudGepeHIMaATIBHOTO HCUNCTICHUS.
MOHOTOHHOCTD (DYHKIIHH,
sKcTpeMyMbl. HeoOxonumbie u
JOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH,
JIOKAJIbHOTO KCTpEMyMa.
HccnenoBanue BBITYKIOCTH rpaduka
¢ynkuuu. Touku neperuda.

1.8

OO61mas cxema uccie1oBaHus PyHKIHU
U noctpoenus ee rpaduka. CBoiicTBa
(byHKIMHA, HETTPEPBIBHBIX HAa OTPE3Ke.
Haubosnbliee u HauMeHblIee 3HAYCHUS
(GyHKIMK Ha OTpE3Ke.
CamocrosTensHas padora Nel Ha
ceMHHape 1o QYHKIMSAM OTHOU
MepEMEHHOMN

Pasnen 2. ®yHkuus HeCKOJIbKHX
nepeMeHHbIX.

24

12

2.1

[Ipenen u vHenpepsIBHOCTH. OCHOBHBIE
CBOWCTBA HEMPEPBIBHBIX (PYHKLIUH.
Yactable npousBoanHbie. [TomHbIN
nuddepeHman.

Brimaua 3amanuii PI'P Ne 2 o
(GYHKITUSM HECKOJIBKHX EPEMEHHBIX

2.2

[Tpoun3BoHBIE CITOKHON (DYHKITUH
HECKOJIBKUX NEPEMEHHBIX. YacTHbIE
MIPOU3BOJIHBIE U TU(PEepeHITHATIbI
BbICIINX NOpsAAKoB. Teopema IlIBapna.
[Ipon3BoHas 110 HAIIPABJICHUIO.
I'pannenrt.

2.3

DKkcTpeMyM (PyHKIIMH HECKOIBKUX
nepemMeHHbIX. HeoOxoaumebie u
JIOCTaTOYHBIE YCIIOBUS DKCTPEMYyMa.
CamocrosTenpHas padora Ne2 Ha
CeMHUHape Mo (PYHKIUSIM HECKOJIbKUX
MIePEeMEHHBIX

Pa3zpnen 3. UnTerpanbHoe
HCYHUCJIEHnE

58

24

28

3.1

[TepBooOpasnas. HeonpeneneHHbIi
WHTETPaN U ero cBoiicTa. Tabmuma
WHTErPAJIOB OT OCHOBHBIX
3JIEMEHTapHBIX QYHKIMHA. MeTox
HEIMOCPENCTBEHHOI0 MHTETPUPOBAHUSL.




Brimaua 3amaguii PI'P Ne 3 o
HNHTCI paJII:HOMy NCUYUCIICHUIO

3.2

HHuTerpupoBaHue ¢ MOMOIIBIO 3aMECHBI
HepeMeHHOﬁ, IMOABCACHUEM I10/J1 3HAK
muddepennmrana. Meron
I/IHTGI’pI/IpOBaHI/ISI 110 9aCTsIM

3.3

WHTerpupoBaHue palnoHaIbHbIX
npobeil NHTErpupOBaHNE HEKOTOPBIX
BUJIOB UPPALIMOHAJIBHBIX U
TPUTOHOMETPUUECKUX (YHKIIHI.

3.4

3anaum, NIPUBOIAIINE K TIOHSATHUIO
orpezaesieHHoro uaTerpaita. CBoiicTaa
ornpezeneHHoro uuterpaita. @opmyna
Hrerorona-Jleiionuna. 3amena
MEPEeMEHHON ¥ UHTETPUPOBAHUE TIO
JacTsIM B ONIPEJICIICHHOM HHTETpaJie

3.5

[Ipuiio>xeHus onpeneIeHHOro
MHTErpaja B FreOMETPUH U MEXaHHUKE
(BBIYMCIICHHUE TUIOLIA/IeH IIOCKUX
¢buryp, JNIMHBI KPUBOH, 00BEMOB,
II0UIA/IeH IOBEPXHOCTH).

3.6

HecoOcTBeHHbIE HHTETrpabl IEPBOTO U
BTOPOI'0 pOJA, UX CBOMCTBA.

3.7

3agauu, NIPUBOASILINE K KPAaTHBIM
MHTErpajaM. /[BOMHON U TPOWHOU
MHTErpaJibl, UX CBOMCTBA.
Brrunciienue JBOMHBIX UHTETPATIOB
CBEJICHUEM K IIOBTOPHBIM.
I'eomerpuueckue u puznIecKue
MIPUJIOKEHHUS KPATHBIX HHTETPAJIOB.
KoHTposibHOE TecTUpOBaHUE

10

Hroro

144

18

54 0

72

3.2.2 3aounas ¢popma oOydeHus

n/n

Pa3gennl/TeMbI
TACIHUIINHBI

TpynoemMKoCTb, Yac

Bcero

AyautopHas paboTa

Jlexknuu

CemunHapckue/
MPAKTUYCCKHE
3aHSITHS
JlaGopaTopHbie
3aHSTHS

[IpakTnueckas

ooAroToBKa

CaMocrogaTeLHAA
pa6ora

Paznen 1. AudpepenunanibHoe
HCYHUCIeHHe (PYHKIUH OHOM
nepeMeHHOM.

[on
(o3}

11

YucnoBas noCiIe10BaTEIbHOCTD.
[Ipenen yncnoBou
IIOCJIEZI0BATEIBLHOCTH U €T0 CBOMCTBA.
[IpaBuia npeneapHOro nepexoa.
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Oynknus. [Ipengen GyHkimm.
Teopemsl 0 penenax QyHKIHH.
Brimaua 3amanuii PI'P Ne 1 o
MaTEMaTHYECKOMY aHAJIU3Y.

1.2

[IepBeIii U BTOPOM 3aMeydaTesIbHbIE
npeaenbl. beCKOHEYHO Masble U
OECKOHEYHO OOJBIINE BETUYHHEI.
DKBUBAJICHTHBIE OECKOHEYHO MaJIbIC
BeIUYUHBI. PackpeiTre
HEONPEIEICHHOCTEN pa3HOro TUIA.

1.3

HenpepbsiBHOCTh PYHKITNI B TOUKE U
Ha npoMexyTke. OTHOCTOPOHHUE
npenesbl. Touku paspbiBa GyHKIUH,
WX KJIaccu(UKaIms.

1.4

[TpousBosHas GyHKUIUU.
['eomerpuueckuii 1 MEXaHUYECKUI
CMBICII ITpou3BoAHOMN. [IpaBuia
middepeHrpoBaHus 1 HOPMYJIIbI
BBIUHCIICHUS TPOU3BOAHBIX. Tabnuma
IIPOU3BOIHBIX OCHOBHBIX
a7eMeHTapHBIX QyHKIMHA. TexHukKa
muddepeHnpoBaHus

1.5

Huddepennman. [IpousBoansie u
¢ depeHINAITBI BRICIIIUX TTOPSIIKOB.
[TpuGnmKeHHbIC BEIYNCIICHUS C
MTOMOITBIO AU(HEPESHITNATIOB.

1.6

IIpasuio Jlonurans. dopmyiia
Telnopa. Pa3noxeHus OCHOBHBIX
AJIEMEHTApHBIX QYHKIHHA 10 hopmyIe
Tewtnopa. [IpubnuxeHHbIC
BBIUYHCIICHHS C TOMOIIBIO (POPMYJIIbI
Tetinopa.

1.7

OCHOBHBIE TEOPEMBI

(G QepeHINaTbHOTO UCYUCTICHHUS.
MOHOTOHHOCTbH (DYHKIIHH,
skcTpeMyMbl. HeoOxomumeble u
JOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH,
JIOKaJIbHOTO KCTPEMyMa.
HccnenoBanue BBITYyKIOCTH rpaduka
¢bysknun. Touku neperuoda.

1.8

OOmas cxema uccieoBaHus QyHKIUU
U mocTpoeHus ee rpaduka. CBoHCTBa
(GyHKIMH, HEMIPEPBIBHBIX HA OTPE3KE.
Haubonbiiee n HanMeHbIIee 3HAYCHHS
(GYHKIMU Ha OTpE3Ke.
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CamocrositenpHas padota Nel Ha
ceMHHape 1o QYHKIMIM OTHOU
MepEMEHHOMN

Pazngen 2. @yHKIUA HECKOJIBKHX
nepeMeHHbIX.

24

20

2.1

[Ipenen u nHenpepsIBHOCTH. OCHOBHBIE
CBOWCTBA HEMPEPBIBHBIX (PYHKLUH.
Yactuble npousBoaHbie. [TomHbIN
nuddepeHuan.

Brigaua 3amanmii PIT'P Ne 2 o
(GYHKIUSM HECKOJIBKHX EPEMEHHBIX

2.2

[Tpoun3BoHBIEC CIIOKHON (DYHKITUH
HECKOJIbKUX IIepeMeHHbIX. YacTHbIe
IIPOU3BOJIHBIC U TU(HEpEHIIHAIIbI
BhICIIKX NOpsiakoB. Teopema IIBapua.
[Ipou3BoHas 110 HAIIPABJICHUIO.
I'panuenrt.

2.3

DkcTpeMyM (PYHKIIMH HECKOJIBKUX
nepemeHHbIX. HeoOxoaumebie u
JIOCTaTOYHBIE YCIIOBUS DKCTPEMYMa.
CamocrosTenpHas padota Ne2 Ha
ceMuHape 1o (pyHKIHUSIM HECKOIBKUX
MIePEeMEHHBIX

Pa3znea 3. UnTerpajbHoe
HCUYHCJICHHE

58

48

3.1

[TepBooOpasnas. HeonpeneneHHbIit
WHTETpaN U ero cBoiicTa. Tabmuma
HWHTETPAJIOB OT OCHOBHBIX
aJIEMEHTapHBIX QYHKIMHA. MeTon
HEMOCPEICTBEHHOTO HHTETPUPOBAHUS.
Brigaua 3amauuii PIT'P Ne 3 o
WHTETPaJIbHOMY UCUHUCIICHUIO

3.2

WHTerpupoBaHue ¢ TOMOIIBIO 3aMEHbI
NEpEMEHHOM, MTOJIBECHNUEM T10/T 3HAK
middepennmana. Meron
WHTETPUPOBAHUS 110 YACTSIM

3.3

WHTerpupoBaHne palnoHaIbHbIX
npobeil HHTEerpupoOBaHre HEKOTOPBIX
BUJIOB UPPALIMOHAIBHBIX U
TPUTOHOMETPUUECKUX (YHKITHI.

3.4

3amaum, MPUBOIAIINE K TIOHSATHUIO
omnpeaeneHHoro nurerpana. Cpoiictea
onpenenaeHHoro uHrterpaia. dopmyna
Herorona-JleiiOnuma. 3amena
IIEPEMEHHON U UHTETPUPOBAHUE 110
4acTsIM B OIIPEJICTICHHOM HHTErpajie

3.5

[TpunoxeHus onpeneneHHoro
MHTETpasa B TEOMETPUH U MEXaHUKE
(BpIUMCIIEHUE TUIOMAEH TUIOCKUX
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¢buryp, JJIMHBI KPUBOH, OO BEMOB,
II0U1a/1el IOBEPXHOCTH).
HecoOcTBeHHbIE HHTETrpabl IEPBOTO U
BTOPOT'0 pOJA, UX CBOMCTBA.
3aznauu, NPUBOIALIME K KPATHBIM
HWHTErpajaM. /[BOMHOI 1 TpOWHOU
UHTETpaJibl, UX CBOMCTBA.
Brruucnenue n1BOMHBIX MHTETPAJIOB
CBEJICHUEM K IIOBTOPHBIM.
I'eomerpuueckue u pusnyeckue
IIPWJIOKEHUS KPATHBIX MHTErPAJIOB.
KoHTpoisibHOE TeCTHpOBaHUE

3.6

3.7 10 0 1 0 0 9

Hroro | 144 8 12 0 0 124

3.3 ConepxaHue TUCHUNTHHBI

Paznea 1. ludgdepennnanbHoe ucuucjaeHne GyHKOuil 0JHOM epeMeHHOi

Tema 1. Yucnosas nocnenoBarenbHOCTh. lIpenen uncioBoil mocnenoBaTeabHOCTH U €r0
cBoiictBa. dynkuus. [loctpoenue rpapukoB ¢pynkuuid. [Ipenen ¢pynknun. OCHOBHbIE TEOPEMBI O
npeznenax ¢pyHkuuu. [lepBoiii 1 BTOpoii 3amMeuarenbHble npeessl. CpaBHeHHE OECKOHEYHO MaJIbIX U
0eCKOHEYHO OOJIBIINX BEIMUNH. DKBUBAJIEHTHBIE OECKOHEUHO MaJIble BETUUHHBI.

Tema 2. HenpepbIBHOCTh PyHKIIMIT B TOUKE U HA IPOMEXKYTKe, TOUKH pa3pbiBa GYHKINHU, UX
Kjaccuukanus. ACUMNOTOTHI rpadrka QyHKIHMU, UX KJIacCUPUKALIUS.

Tema 3. IIpousBoanas ¢yHkiuu. I'eomerpudeckuii 1 QU3NUECKUN CMBICT MPOU3BOJHOM.
[IpaBuna auddepennupoBanus U HOPMYJIbI BEIUUCICHUS MPOU3BOIHBIX. TabiHIa mMpou3BOIHBIX
OCHOBHBIX JIEMEHTapHBIX (PyHKIMI. Beruncnenre npou3BogHbIX GYHKINH, 3aJaHHBIX Pa3IHYHbIM
obpazom. uddepenunan. [IpousBogusie n quddepeHnransl BEICINX MOpaakoB. [IpubnnxeHHbIe
BBIUHCIICHHSI C TOMOIIBIO AU(PEpEeHIINATOB.

Tema 4. IlpaBwio Jlonurans. Popmyna Tennmopa. PackpeiTue HeomnmpeaereHHOCTEN
pasnuyHOro Ttumna. Pa3jokeHune OCHOBHBIX 3JIeMEHTapHbIX (GyHKIMA 1o ¢opmyne Teinopa.
[TpuG>keHHbIE BEIYUCICHUS ¢ TOMOIIIBIO (hopmyitel Teitnopa.

Tema 5. OcHoBHbIe TeOpeMbl U HepeHITHATEHOI0 HCUHCTIeHNs.. MOHOTOHHOCTD (DYHKLIUH,
sKkcTpeMyMbl HeoOxoaumble M 1OCTaTOYHBIE YCIOBUST MOHOTOHHOCTH, JIOKQJIbHOI'O 3KCTpEMyMa.
HccnenoBanue BhIMyKIOCTH rpaduka ¢pyHkuuu. Toukn nepernda rpaduka ¢pynkuuu. OOmas cxema
uccienoBaHus GyHKINUU U TOCTpoeHus ee rpaduka. CBoiicTBa QyHKINMN, HEIPEPHIBHBIX Ha OTPE3KE.
Haubounbiiee u HauMeHbIee 3HaueHUs QyHKIIUHM HA OTPE3Ke.

Paznea 2. ludgdepenunanbHoe ucuucjaeHne PyHKIMA HECKOJIBKUX NepeMEeHHbIX

Tema 1. OyHKIMU HECKOJIBKUX NEPEMEHHBIX. JINHUM M MOBEPXHOCTH YpOBHA. YacTHbIe
npousBoaHbie. [lomubpiii  auddepenima. [Ipon3BogHBIE CINOKHOW (YHKIIMH HECKOJIBKUX
nepeMeHHbIX. YacTHble IPOU3BOIHBIE U JU(depeHIHabl BRICIINUX nopsaakoB. Teopema IlIBapua.

Tema 2. [IpousBonHas no HampasieHuto. ['paauent. KacatenbHasa k kpuBoi. KacarenpHas
IUIOCKOCTh U HOpMajb K noBepxHocTtu. ®opmyna Teinopa. DkcTpeMyM (YHKIHMH HECKOIBKHX
nepeMeHHbIX. Heo0Xoaumble U 10CTaTOUHbIE YCIOBUS SKCTPEMYMa.

Pasnen 3. UnTerpajbHoe HCHUCIeHHE

Tema 1. IlepBooOpa3nas. Teopema cCylIecTBOBaHMSI HEOIPEACICHHOTO WHTErpana.
HeomnpenenenHslii nHTErpaia U ero cBoiicTBa. Tabiauiia MHTErpasoB OT OCHOBHBIX 3JE€MEHTapHBIX
¢yHkuil. Metoa HENOCPEeACTBEHHOTO0 MHTErPUPOBaHMS. MeTo/ibl MHTETPUPOBAHUS C IOMOIIbIO
3aMeHBbI IEPEMEHHOM, MTOIBEJICHUEM 101 3HAK JuddepeHnmana. MeTo HHTErpUPOBaHUS MO YACTSIM.
WuTerpupoBanue panyoHaibHbIX Ap0oOei, HHTErPUPOBAHUE HEKOTOPHIX BUJOB UPPALMOHATIBHBIX U
TPUTOHOMETPUUYECKUX (PYHKLUH.
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Tema 2. 3agauu, NpUBOASIIME K MOHATHUIO ONpEAEeTIeHHOro HHTerpana. OmnpeneneHHbIN
UHTErpajll, €ro CBOWCTBA. YCIOBUS HHTEIrPUPYEMOCTH. MHTErpan ¢ NEpeMEHHBIM IPEAEIOM
unrerpupoBanus. dopmyna Hpiorona — JleiiOHuma. 3aMeHa TMEPEMEHHOW B OINPEACICHHOM
uHTerpase. lIpunoxeHus ONpeNeNeHHOro HMHTErpaja B I'€OMETPUM U MEXaHUKE (BBIUMCIICHHE
TJIOMIAEH TUIOCKUX (DUTYD, UTMHBI KPUBOU, 00HEMOB.

Tema 3. HecoOcTBeHHBICE HHTETrpajbl MEPBOIO M BTOPOro poja (Mo OECKOHEUHOMY
MPOMEXKYTKY, OT HEOTPaHUYCHHBIX (PYHKIIMI Ha KOHEUHOM IPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3agauu, npuBoAsIINE K KpaTHBIM UHTErpasiaM. J[BONHHOM U TPOHHOM MHTErpaibl, UX
cBoricTBa. [IpaBuia BeIYKMCIIEHNS] IBOWHBIX HHTETPAJIOB.

3.4 TeMmaTHKa CEMUHAPCKUX/TPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 CemuHapcKue/IpaKTUYECKUE 3aHATUS
3.4.1.1 Ounas popma oOyueHHs

[IpakTuueckoe 3anarue 1. Ynucnosas nocienosarenbHocTh. 1Ipenen unciosoit
MOCJIE0BATEIBHOCTH U €ro cBoiicTBa. [IpaBuna npeaensHoro nepexoaa. ®yunkuus. [Ipeaen
¢yukuuu. Teopemsl o npeaenax ¢pyHkuuu. [lepBblit 1 BTOpoii 3aMedaTesIbHbIe IPEebl.

[IpakTrueckoe 3ansTue 2. CpaBHEHHE OECKOHEYHO MAJIBIX U OECKOHEYHO OOJIBIINX
BEJIMYMH. DKBUBAJICHTHbIE OECKOHEUHO MaJble BETMYUHBI.

[IpakTuueckoe 3anarue 3. PackppiTrie HeonpeaeaIeHHOCTEN Pa3INyHOrO TUIIA

[IpaxTuyeckoe 3ansaTue 4. HenpepbIBHOCTD (DYyHKIIHMI B TOUKE U HA IPOMEXKYTKE.
Opnnocroponnue npenaensl. Touku paspbeiBa pyHkiuu. [Ipumeps! penienus 3anay

[Ipaxtuyeckoe 3anstue 5. IlpousBoanas Gpynkiuu. [lpaBuna quddepenunpoBanus u
(dbopMyIIbl BBIYMCIIEHUS IPOU3BOAHBIX. TexHuKa nudpepeHupoBaHus

[Ipaktuyeckoe 3ausatue 6. nddepenuupoBanre oOpaTHeIX QyHKIUH, GYyHKIMHA, 3a1aHHBIX
HEsIBHO, TapaMeTpuiecku, Jorapudmuueckoe nuddepeHnupoBanme

[Ipaktuyeckoe 3ansatue 7. Auddepennunan. 'eomerpuueckuit cmpicn auddepennnana.
[TpousBoaHbie U AU PepeHnanb BRICIUX NOpAaKoB. [IpubnmkeHHbIe BBIYUCICHHS C TOMOIIBIO
nuddepeHranos.

[Ipaktuueckoe 3austue 8. [Ipasuio Jlonurtans. ®opmyna Teinopa. Packpeitue
HEOIPEeIEHHOCTEH Pa3InYHOro Tuna. Pa3nokeHus OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLUH 110
dbopmyiie MakiopeHa.

[Tpaktrueckoe 3anstue 9. [IpubnmkeHHBIC BRIYUCICHHS ¢ TOMOIIBI0 hopmyitel Teitnopa.

[Mpaktuueckoe 3ansarue 10. [ToaHOe uccienoBanre GyHKINUN U TOCTPOCHUE TPAPUKOB.
[Tpumepsi

[Mpaktuueckoe 3ansarue 11. [ToaHoe uccienoBanre GyHKINN U TOCTPOSHUE TPAPUKOB.
[Tpumeps (Tpo10IKEHNE)

[IpakTuueckoe 3anarue 12. JIuHuM 1 MoBEpXHOCTH ypOBHs. HYacTHBIE MPOU3BOIHBIE U
nuddepeHra mepBoro mopsiika.

[paxtuyeckoe 3anstue 13. [Homueiit nuddepennnan. [IponsBoaHbIe CI0KHON QYHKITUH.
[TpousBoHas QpyHKLMH, 3aJaHHOHN HessBHO. YacTHbIE POU3BOIHBIE U U (depeHIInabl BEICIINX
nopsakoB. Teopema lBapiia.

IIpakTuueckoe 3anstue 14. [IpousBoaHas mo HampaBiaeHUto. [ paiueHT.

[IpakTuueckoe 3anarue 15. DxcTpeMyM QyHKIMU HECKOJIBKHUX NepeMeHHbIX. HeoOxoanmble
Y I0CTaTOYHBIE YCIIOBHS dKCTpEMyMaA.

[Ipaktuueckoe 3anarue 16. CemuHap 1o pyHKIMSIM HECKOJIBKUX MEPEMEHHBIX

[Ipaktuueckoe 3anarue 17. [lepBooOpa3nas. HeonpeneneHHbIN HHTETpal U €T0 CBOMCTBA.
MeTto1 HEMOCPEACTBEHHOTO HHTETPUPOBAHMSI.
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[IpakTrueckoe 3anstue 18. MHTErpripoBaHue ¢ MOMOIIBIO 3aMEHBI IEPEMEHHOM,
MoJIBeJICHUEM 1071 3HaK Auddepeninana. MeToq HHTETPUPOBAHHSI 10 YaCTIM

[Ipaktrueckoe 3anstue 19. MnTerpupoBanue parmoHaIBHBIX APOOEH, HHTETPUPOBAHKE
HEKOTOPBIX BUIOB UPPAIMOHATBHBIX (YHKITHIA

[Ipaktrueckoe 3anstue 20. MHTErprpoBaHUe TPUTOHOMETPHUIECCKUX (PYHKITUH.

[IpakTudeckoe 3anarue 21. Beraucienue onpeaeieHHbIX HHTETPAIOB M0 (GopMyJie
HrroTona-JleliOauma. 3aMeHa nepeMeHHON U MHTETPUPOBAHHUE TI0 YACTSAM B ONPEACIICHHOM
HHTErpa’e.

[Ipaktuueckoe 3anarue 22. [IpunoxeHus onpeneIeHHOro HHTerpajia B FTeOMETpUU U
MEXaHHKE (BBIYHCIICHUE IUIOMAACH MIIOCKUX (UTYD, UTHHBI KPHBOM).

[Ipaktuueckoe 3anarue 23. [IpunoxeHus onpeneIeHHOro HHTerpajia B FreOMETpUU U
MEXaHHKE (BBIYHCIICHHE 00bEMOB, TUIOIIAIEH ITOBEPXHOCTH).

[IpakTuueckoe 3anarue 24. HecoOcTBeHHbIE HHTETPAJIBI IEPBOTO U BTOPOTO poja, UX
BBIYHCIICHUE.

[IpakTrueckoe 3ansatue 25. 3a1auu, MPUBOIAIINE K KPATHBIM UHTErpaiam. Borunucinenue
JIBOMHBIX UHTETPAJIOB CBEJICHUEM K TTOBTOPHBIM. 3aJ]a4il HAa U3MEHEHUE MOPSIAKA HUHTETPUPOBAHUS B
JIBOITHOM MHTeTrpajie

[Ipaktuueckoe 3anarue 26. ['eomerpudeckue u Gu3nuecKue MPUIOKEHUs KPATHBIX
WHTETPaJIOB, IPUMEPHI BEIYUCIICHUS.

[Ipaktuueckoe 3ansTue 27. KOHTpOJIbHOE TECTUPOBAHUE 110 KYPCY.

3.4.1.2 3aounas popma o0ydeHus

[Ipaktuueckoe 3anarue 1. 3amaun Ha BEIYUCIICHHUE MIPEIETIOB YHUCIOBBIX
MOCJIeA0BATENbHOCTEN U (PYHKIIMH.

[Ipaktuueckoe 3anarue 2. Pemenne 3a1a4 Ha TeXHUKY TUdHEepeHIIMPOBAHUS U IPUMEHEHHE
MOHSTHUS TTPOU3BOIHOM K MCCIIEIOBAHUIO (YHKIIUNA U TTOCTPOSHHUIO TpaduKOB (PyHKITHH.

[IpakTuueckoe 3anarue 3. OYHKIMH HECKOIBKUX MEPEMEHHBIX. 3a/1a4l HAa BEIYUCIICHHUE
YaCTHBIX [TPOU3BOJIHBIX, MPOU3BOAHOM MO HANPABJIEHUIO, TPAJIUEHTA U HA UCCIIeI0BaHUE
IKCTPEMYMOB (PYHKIIHI HECKOIbKUX MMEPEMEHHBIX.

[Ipaktrueckoe 3anstue 4. UHTErpaibHOE HCUUCICHUE. METO bl BRIYHCIICHUS
HEOTpeIeNIEHHBIX HHTETPATIOB OT Pa3NUYHBIX (DYHKIIUH.

[IpakTuueckoe 3anatue 5. BoruncineHne onpeeneHHbIX 1 HECOOCTBEHHBIX MHTEIPaJIOB.

[IpakTuueckoe 3anatue 6. Berancnenne KpaTHbIX HHTETPAIOB.

3.4.2 JlaGopaTopHbIe 3aHATUS
He npenycmotrpensr

3.5 TemaTnka KypcoBbIX MPOEKTOB (KYPCOBBIX padoT)
He npenycmoTtpensl
4 Y4yeOHO-MeTOAUYECKOEe U UHPOPMALIMOHHOE o0ecieueHne
4.1 HopmatuBHbie 10KyMeHTbI 1 OCThbI

He npenycmoTtpensl
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4.2 OcHOBHasi iMTEpaTypa

1. ®uxrenromnsl, I'. M. OcHoBBEI MaTeMaTHueckoro ananusa. Yacte 1 /I'. M. OUXTEHTOMIBII.
— 15-e u3n., crep. — Cankr-IletepOypr : Jlans, 2023. — 444 c. — ISBN 978-5-507-45877-6. —
Texct : anexTpoHHbI // JlaHb : 31eKTpoHHO-OnbaunoTeunas cucrema. — URL:
https://e.lanbook.com/book/289001.

2. ®uxrtenroiusll, I'. M. OcHoBBI MaTeMaTHueckoro ananusa. Jactes 2 / I'. M. ®UXTEHT0AbLI.
— 14-e u3n., crep. — Cankr-IletepOypr : Jlans, 2023. — 464 ¢. — ISBN 978-5-507-46113-4. —
Texct : anexTpoHHbI // JlaHb : 3neKTpoHHO-OnbaunoTeunas cucrema. — URL:
https://e.lanbook.com/book/297692.

3. Kynpssues, JI. JI. Kpatkuii kypc Marematudeckoro aHanusa : yueonuk / JI. /1.
Kynpsasues. — 4-e uzn., nepepad. — Mocksa : ®PUSMATIINUT, 2021 — Tom 1 :
JuddepenunanbHoe U UHTErpaIbHOE UCUUCICHUS GYHKIMN OJJHOM nepeMeHHon. Psaapr — 2021.
— 444 c. — ISBN 978-5-9221-1585-8. — TekcT : aneKkTpoHHbIH // JIaHb : 371eKTpOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/185644.

4.3 lonoJHUTEIbHAS JIUTEPATypPa

1. Munocues, B. b. Kypc maTemaTuku 1715t TEXHUYECKUX BBICIIUX YUSOHBIX 3aBEACHUM :
yueOHoe mocobue / B. b. Munocues, B. I'. 3y0koB, B. A. JIsxoBckuii. — 2-e u3f., uctp. — CaHKT-
[TeTepOypr : Jlanb, 2022 — Yacte 1 : AHanutuueckas reomerpust. [Ipenenst u pspl. @yHKIUT U
npousBoHbIe. JIuHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. —
Tekcr : anexTponHbii // Jlaub : 3eKTpOoHHO-OMOMMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc mareMaTHKy U1 TEXHUYECKHX BBICIIUX YUEOHBIX 3aBEICHUH :
yueOHoe mocobue / B. b. Munocues, B. A. JIsxoBckuii, A. . MapTeiHEeHKO. — 2-€ U3/., UCTIp. —
Cankr-IlerepOypr : Jlanp, 2022 — Yacts 2 : DyHKIMN HECKOJIBKHUX NIepeMEHHBIX. MIHTEerpanpHoe
ucuncnenue. Teopus nonss — 2022. — 432 c. — ISBN 978-5-8114-1559-5. — TexkcrT :
AJIEKTPOHHBIN // JlaHb : anekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. MuHocues, B. b. Kypc maTeMaTiku st TEXHUYECKHUX BBICIINX YUI€OHBIX 3aBEICHUH :
yuebHoe nocobue / B. b. Munocnes, H. A. bepkos, B. I'. 3yokoB. — 2-e uzn., ucnp. — CaHKT-
[TeTepOypr : Jlans, 2022 — Yacte 3 : JuddepeHunansHple ypaBHEHUs. Y paBHEHUS
maTtematuueckoit puzuku. Teopus ontummzanun — 2022. — 528 ¢. — ISBN 978-5-8114-1560-

1. — Texkcr : anexTponHbIH // JIanb : anekTpoHHO-OUOIMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/211358.

4. Ilymxkaps, E. A. Kypc MaTemMaTHKu 17151 TEXHUYECKUX BBICIIUX YUEOHBIX 3aBE/ICHUH :
yuebHoe nocobue / E. A. Ilymkaps, H. A. bepkos, A. 1. MapTeiHeHKO. — 2-€ U3]1., UCTIP. —
Canxr-IletepOypr : Jlans, 2022 — Yacts 4 : Teopust BEpOITHOCTEH U MaTeMaTUUECKasi CTATUCTHKA
— 2022. — 304 c. — ISBN 978-5-8114-1561-8. — TekcT : anekTpoHHbIH // JIaHb : 31eKTpOHHO-
oubnmmoreunas cucrema. — URL.: https://e.lanbook.com/book/211382.

4.4JneKTpoHHBbIE 00pa3oBaTe/ibHbIE pecypchl

[IpoBenenue 3aHATHI U aTTECTALIMI BO3MOXKHO B TUCTAHITMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHUCTEeMBl JUcTaHIMOHHOro oOyueHust yHuepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemaTuka» 3JICKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo Bcem paszaenam
IIPOrPaMMBI:
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DIeMeHThl MaTeMaTHIECCKOTO
aHaJIn3a

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

HNuTerpanbHOe HCUUCIEHUE
GyHKIMHA OTHON epEeMEHHOM

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

HuddepennuanpHoe
UcYHCIIeHUE (PYHKIHUH
HECKOJIbKUX MEPEMEHHBIX

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

JlonoHUTEIbHBIC TJIaBbI
MaTEeMaTUYECKOT0 aHAJIN3a

https://online.mospolytech.ru/course/view.php?id=3592

Pazpaborannbsie DOP BKJII0UAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

4.5 JInnieH3NOHHOE U CBOGOHO PacCIpoCTPaHsieMoe MPOrpaMMHOe

o0ecmeuenmne

1. Microsoft-Office
2. Microsoft-Windows

4.6 CoBpemMeHHbIe TPO(ecCHOHATbHBbIE 0a3bl IaHHBIX M HH(OPMAIIHOHHbIE
CIPAaBOYHbIEC CHCTEMbI

HepequL PECypCOB CCTH HHTepHeT, JOCTYIHBIX I OCBOCHHUA JUCHUIIIINHBI:

Ne HaumenoBanue Ccbuika Ha pecypc JlocTynHOCTB

NudopmannoHHO-crIpaBOYHbIE CUCTEMBI

1 [Stack Overflow

JlocTynHa B ceTn
https://stackoverflow.com/ | UuTepHer Oe3
OTpaHUYCHUI

o | MapopmanronHsie pecyp
Koncynprantlnroc

cbl Cetn http:// www.consultant.ru | JloctymHo

o0pazoBaHUs

[Topran @enepanbHbIX rOCY 1apCTBEHHBIX
3 | o6pasoBaTenbHbIX cTaHAapTOB BhIcIero | http://www.fgosvo.ru. JlocTyIHO

DNEeKTPOHHO-OUOINOTEYHBIC CUCTEMBI

Jlanb https://e.lanbook.com/ JlocTymHa B ceTH
4 WutepHer 6e3
OTpaHUYCHUIN

IPR Books https://www.iprbookshop.ru/ | loctymnHa B cetu
5 Wutepuer 6e3

OTpaHUYCHUIN

ITpodeccuonanbHble 0a3bl JaHHBIX



https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/course/view.php?id=3592
http://www.consultant.ru/
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ba3a naHHBIX HAyYHOU AIEKTPOHHON http://www.elibrary.ru JlocTymHO
6 |6ubmmorexn
(eLIBRARY.RU)

Web of Science Core Collection — http://webofscience.com JlocTymHo
7 | mommremarnyeckas pedepaTuBHO-
Ooubnnorpaduueckas u HayKoMeTpruecKas
(OubmmomeTpuyeckas) 6aza JaHHBIX

5 MarepuaJbHO-TEXHHYECKOE o0ecneyeHue

AynuTtopus I JEKUIMOHHBIX, TMpakTHUYecKux 3aHsaTud. OOopynoBaHHE W ammaparypa:
ayJMTOpHAs JOCKA, BO3MOXXHOCTb UCIOJIb30BAHUS MYJIbTUMEIUMHOTIO KOMIUIEKCA.

6 MeToauyeckne peKOMeHIAIUT

6.1 MeToanueckue peKoMeHIAIUM JIsI IIPeNnoaaBaTeis M0 OpraHu3anuu
o0yueHus

[Ipexxne Bcero, ciemyeT oOpaTUTh BHHUMAaHHME CTYJEHTOB Ha TO, YTO IMPAKTUYECKH BEChH
W3y4aeMbIi HMH MaTepHal He TpeOyeT KaKoi-Tu00 CrennanbHOM (JIOMOTHUTEIBHON ) MOATOTOBKH U
BIIOJIHE MOXKET OBITh YCIEIIHO M3Y4Y€H, €CIM CTYACHTHI OyAyT MOCElIaTh 3aHATHS, CBOEBPEMEHHO
BBHITIOJHATH JIOMAIlIHUE 3aJaHUsl U TIOJIb30BAThCS (MPU HEOOXOJAMMOCTH) CHUCTEMOW IUIAHOBBIX
KOHCYJIbTallUil B TEUEHHUE KAXKJIOTr0 cemecTpa. Bomeamme B Kypc MaTaHaM3a pas3zeiibl SIBISIOTCS
KJIACCUYECKUMU, B TO K€ BpPEMsI OHHM IMPAKTUYECKU OPUEHTHPOBAHBI, TaK KaK MMEKT MIUPOKOE
pacnpocTpaHEHUe Jisl PELIEeHUs PAa3HOTO poja 3ajlady BHYTPU CAMOW MATEMAaTHUKH U MPUKIATHBIX
3a7a4. X OCBOEHME MOMOXKET CTYJAEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO U SCHO CTPOUTH
YCTHYIO ¥ MHCBMEHHYIO pedb, YCIENIHO MPUMEHSATh HAKOIUJICHHBbIE 3HAHUS B MPOo(eCcCHOHATBHOM
JIESATEIbHOCTH.

HeobxomuMo ¢ camMoro Hayana 3aHSATHH pPEKOMEHIOBAaTh CTYJIEHTaM OCHOBHYIO H
JIOTIOJTHUTEBHYIO JIUTEPATypPy, @ B KOHIIE CEMECTpa JaTh CIHMCOK BOIPOCOB IS MOATOTOBKU K
SK3aMEHY.

Ha nepBom 3aHsTHE IO AUCIUILINHE CIIeTyeT 00s3aTebHO TPOUH(OPMUPOBATH CTYICHTOB O
BUJIE U (popMax TeKyIel U MPOMEKYTOYHON aTTeCTalMil O AUCHHUIUIMHE, CPOKaX MX MPOBEACHHUS,
YCIOBUSIX JIOMYyCKa K IPOMEKYTOYHOM aTTeCTalvy, NPUMEHSIEMBbIX BHIAX MNPOMEXYTOYHOIO
KOHTPOJIS.

N3noxeHue TEeOpeTHYECKOro MaTepualia JIOJHKHO COMPOBOKIATHCS MIUIHOCTPATHBHBIMU
pUMepamMu, TIIATENbHO OTOOpaHHBIMU MpEnoAaBaTeNieM TakK, YTOObl TEXHUYECKHE TPYIHOCTU U
BBIKJIIQJIKA TPU PEIICHUHM 3aJa4d HE OTBJIEKAJM OT TJIABHOIO: OCMBICIEHUS HJEU U CYTH
npuMeHsieMblX MeToJ0B. Cremyer Bcerda yKa3blBaTh IPUMEPBl MPAKTUYECKOIO MPUMEHEHUs
PaCcCMOTPEHHBIX HA 3aHATHUSX YpaBHEHUH U hopmyI.

[IpakTuueckue 3aHATHSA JOJDKHBI OBITH OPraHU30BaHBI MPENojAaBaTeNieM TaKUM 00pa3oM,
yTOOBl ~ OCTaBajoCh BpeMs Ha TNEPUOJUYECKOE BBINOJIHEHHE CTyJACHTaMH  HEOOJIbIIOMN
CaMOCTOSITENILHOM paOboOThI B ayAUTOPUHU I IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaia.

[IpenomaBaTenb, BeAymMHA MPAKTUUECKUE 3aHATHUS, JIOJDKEH COTJIACOBBIBATH Y4YeOHO-
TEMaTUYECKH IJ1aH 3aHATHH C JIEKTOPOM, UCTIOTIB30BaTh €AUHYIO CUCTEMY 0003HAUYCHHU.

[IpenomaBaTento ciemyeT 10OMBATHCS CUCTEMATHYECKON HEMPEPHIBHOW pabOTHI CTYIEHTOB B
TEYCHHE CeMecTpa, HEOOXOAMMO BBISBIISATH CUIILHBIX CTYJIEHTOB U MPHUBJIEKATh UX K HAYyYHOU paboTe,
K YYaCTHIO B Pa3HOTO POJA OJUMIHNALAX U KOHKYpCax.


http://www.elibrary.ru/
http://webofscience.com/
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CTyAeHT JOMKEH OIIYIIAaTh 3aMHTEPECOBAHHOCTD MPEINoiaBaTeisl B JOCTH)KEHUH KOHEYHOTO
pe3yJsibTaTta: B MpUOOPETeHUN 00y4JalONUMUCS MPOYHBIX 3HAHUH, YMEHUHN U BIaICHUS HAKOTUICHHOM
uHbopMalmen s peneHus 3a1a4 B IpodecCUOHaIbHON AeSITENbHOCTH.

[IpoBeneHue 3aHATUI U aTTECTAllMil BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ NpUMEHEHHUEM
CHUCTEMBbI JUCTaHIMOHHOTO 00yueHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTtemaTuka» 3JICKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo BceM pasznenam
nporpammsl (cM. 11. 4.4).

[opsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe YyCTaHABIMBAETCS OTACIbHBIMHU
pacnopsHKeHUSIMH ITPOPEKTOpa Mo yueOHOM padoTe U/UiIu LIEHTPOM y4eOHO-METOINYECKON paboThlI.

6.2 MeTO[lI/l‘{eCKI/Ie YKazaHus 1Jis oﬁyqaloumxca 0 OCBOCHHUIO TMCIUIIJINHBI

[Ipn wu3yuenun nuddepeHIUANIBHOIO MCUHCIACHUS (QYHKIMA OJHONH MepeMeHHOU
HE0O0X0UMO OOpaTUTh BHUMAaHWE Ha MOHATHE INpeaena (YHKIMM B TOYKE M METOABI €ro
BeruuciieHus. [Ipenern — 0JHO U3 OCHOBHBIX MOHATHI MaTEeMaTHYECKOTO aHaim3a. [Ipu BeIYHCICHUN
npenenoB  (QYHKUMM  Haxo, TMpPEXAEe BCEro, BBIACHUTb  XapakTep  HEONpeAeIeHHOCTU

0 «
6, —,0-00, 00—00, 1 |. Yto6bi oBALETH TEXHUKOH pelIeHus 3a1a4 Ha BEIYUCIIEHUE TIPEIEIIOB,
o0
HAJI0 3HATh JBa 3aMevaTesbHbIX Mpesesna, TaOJuIly SKBUBAICHTHBIX OECKOHEYHO MaJjbIX, IPAaBUIO
JlomuTans, pa3TUYHbIC IPHEMbI PACKPBITHS HEOMPEIeIEHHOCTEH B 3aBUCUMOCTH OT BHJAa (YHKIIUU
U PEIINTh JOCTaTOYHO OO0JIBIIOE KOJMYECTBO 3ajay.

[Ipu wm3ydeHUM TeM, IOCBSIIEHHBIX MPOU3BOAHOW W auddepeHnmany QyHKIUH, HATO
OCMBICIIUTh UX F€OMETPUYECKUN CMBICI, IOHUMATh paziuuue MeXay HUMHU (IuddepeHuan - 3To
[JIaBHAs JIMHEWHas 4YacTh npupaiieHus ¢GyHKuuu). TBepao 3HaTh (Kak TaOIUIly YMHOXKEHHS)
dopmynsl  auddepeHIUpPOBaHUS ~ OCHOBHBIX  3JEMEHTapHbIX  (QYHKIMA M TpaBHia
muddepeHrpoBaHus (Bce, KOHEYHO, HO OCOOEHHO mpaBwio IuddepeHIMpPOBaHUS CIOKHOM
¢ynkuun). Heobxonumo oOpaTUTh BHUMaHME Takke Ha OCOOEHHOCTH AuddepeHIrpoBaHUS
GbyHKIUH, 3aJaHHBIX B HEABHOM (opMe, NapaMeTpHUuecKd, Ha NpHUeM Jorapupmuueckoro
nuddepeHITpoBaHHMS.

Crenmyer 4eTKo 3HaTh U YMETh IPUMEHSATH allTOPUTM HCCIIEI0BaHUS (DYHKIIUN U TOCTPOCHUS
rpaduKoB: OMpeleieHue TOYEeK paspbiBa (M WX KiIacCH(UKAIMIO), aCHMNOTOT Trpaduka
(BepTHKaIbHOW, HAKIOHHOW, TOPWU30HTAIbHOH), HEOOXOJUMBIE W JIOCTaTOYHBIE YCIOBUS
MOHOTOHHOCTH ()YHKIIMH, CYIIECTBOBAHUS JIOKAJIBHOIO 3KCTPEMYMa, MPOMEXKYTKOB BBITYKJIOCTH U
BOTHYTOCTH (PYHKIIMU M TOUEK Tepernoa.

[Ipu u3yueHnn 1aHHOTO pa3zena HeoOX0AMMO OOpaTUTh BHUMAHHUE HA TO, YTO (PYHKLIUS IBYX
NEPEeMEHHBIX MMEET HArJIATHBIA T€OMETPUYECKH CMBICI — 3TO TOBEPXHOCTh B TPEXMEPHOM
npoctpaHcTBe. Hajio OCMBICIUTh MOHATHS YAaCTHBIX NMPOU3BOAHBIX U MOJHOro auddepeHunana u
0COOEHHOCTh WX BBIYHCICHHS, OBJIAJCTh TEXHUKOH BBIUYMCIEHUS MPOM3BOJIHBIX OT CIIOXKHON
(GYHKIIMH HECKOJbKUX MNepeMeHHbIX. Cienyer oOpaTuTh BHUMaHME Ha TO, YTO Ul (DYHKLIUHU

Z= Z(X, y) CMEIIIaHHBIE YaCTHBIE MPOU3BOJHBIE BTOPOTO TMOPSAKA PaBHBI MEXAY COOOM:
0’z 0%z
OXoy  OyoX

Jis GyHKIIMM HECKOJIBKHX MEePEMEHHBIX CKOPOCTh M3MEHEHHUs (PYHKIMHU B MPOU3BOIHLHOM
HANpaBJICHUU XapaKTepU3yeTcsl NPOM3BOAHOW 10 HAMpaBJIEHUIO, a HauOoJblIas CKOPOCTh
u3MeHeHus (QyHKIuu OyleT B HampaBlIeHUH BeKTopa rpaguenrta. Cienyer oOpaTUTh B 3TOH TeMe
BHUMaHUE Ha HEOOXOAMMOE U JOCTATOYHOE YCJIOBMS CYIIECTBOBAaHUS SKCTpeMyMa (DyHKUIUU
HCCKOJIbBKHMX NICPCMCHHBIX.

B nHTErpasibHOM MCYUCIICHUH periaeTcs 3a1a4a, o0paTHOM TOH, KOTOpas pacCMaTprUBajiach B

i EpPEHITHATEHOM HCUNCICHHH. HEOOXOAMMO HalTh mis namHoi ¢ymxmmu T (X) Takyio

(reopema IlIBapria), To ecTh OPSAAOK MU HEPEHITMPOBAHUST HE UMEET 3HAUCHHMS.
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(GyHKIHIO, MPOU3BOJHASA OT KOTOpOoW Obwia Obl paBHa 3agaHHOW. WHTerpupoBanue (yHKIUH —
JIOCTAaTOYHO CJIOXHBIN pa3fen MaTeMaTUKH, OBJAJeTh KOTOPHIM MOXHO TOJIBKO, €CIHM CTYICHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIMYECTBO HHTETPAIOB Pa3HOTO TUIIA.

Hano tBepio 3HaTh TaOMUIy HHTETPATIOB OT OCHOBHBIX JIEMEHTAPHBIX (DYHKINI, OCHOBHBIE
METOABl WHTETPUPOBAHMS (3aMEHa IIEPEMEHHOW, TOABEACHUE Toa 3HakK auddepeHiumana,
UHTETPUPOBAHUE IO YaCTSAM, MPHEMbI BBIUMCIICHUS HMHTETPAJiOB OT PALMOHAIBHBIX JApPOOeH, oT
pPa3HOro THUIA TPUTOHOMETPUYECKUX (PYHKIINIA).

Hamo ocMBICIUTH €IMHCTBO TOJAXOAAa K IIOCTPOCHHUIO ONpEICNCHHBIX, KpaTHBIX,
KPUBOJIMHEHHBIX, IIOBEPXHOCTHBIX MHTErPajoB — MOCTPOCHUE HEKOTOPON MHTETPabHOM CyMMBI U
IIPEACIIbHBIN NIEPEXOL.

3HaTh TEOMETPUYECKUH CMBICT M OCHOBHYIO (DOpMyJly BBIYHCICHUS ONPEIEeNIEHHBIX
uHTerpanoB — ¢opmyny Heiorona — JleiiOHuma, reomerpuyeckue U (PU3NYECKHE MPUIOKECHHUS
OTIpe/IeNIEHHBIX U KPATHBIX HHTETPAJIOB, YMETh HAXOAUTH IJIOLIA/1b TNIOCKON GUTYPBI, AJTUHY KPUBOM,
00BEM U TIIOIIA/Ib TOBEPXHOCTH TEJ BpAIICHUS.

CamocrositenpbHass paboTa SBISETCS OJHUM M3 BHIOB yueOHbIX 3aHsaTHiA. Llens
CaMOCTOSITENIbHON pabOThl — MPAKTUYECKOE CaMOCTOSITENIbHOE MOJyuYeHUE CTYJCHTaMU HaBBIKOB
paloThI B MporpaMMe MaTeMaTHYECKOI0 MOJICIIMPOBAHUS, pACCMAaTPUBAEMBbIX B IPOLIECCEe U3YUECHUS
JUCIUIUINHBI.

AyIuTOpHas caMOCTOsATENIbHAS paboTa 10 JUCIMILIIMHE BBIMOIHACTCS Ha yUeOHbIX 3aHATHIX
10J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINS U IO €r0 3aJJaHUIO.

BueaynuTtopHass camocrosiTenbHas paboTa BBINOJHSETCS CTYJIEHTOM IO  3a/IaHUI0
npernoaaBaTesis, Ho 6€3 ero HermocpPeCTBEHHOTO y4acTusl.

3adauu camocmoamenbHoil padomul CHyoOeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIbHON YueOHON paboThI;

- OCBOECHHUE COJIEP’KaHUs JUCLMILIINHBL;

- yrayOseHue coiep KaHus U 0CO3HaHNWE OCHOBHBIX MOHATUN AUCIUIIIINHBL;

- ICTIOJIb30BaHKE MaTepraia, COOpaHHOTO ¥ MOJTYYEHHOTO B XOJI€ CAMOCTOSTENIbHBIX 3aHATHIHA
1St 3 (PEKTUBHON MOJATOTOBKU K SK3aMEHY.

Buowl éneayoumopnoii camocmosamenvnoii pabomul:

- BBINIOJTHEHHE pacuyeTHO-TpauuecKux pador;

- IOATOTOBKA K DK3aMEHY;

- IOITOTOBKA K CEMUHAPY;

JUi1s BBIOJTHEHUS JIF0OOO0T0 BHJIa CAMOCTOSITENbHOM paboThl HEOOXOIMMO IPOUTH CIIeTyIOINe
STarbl:

- OTIpeJIeJIeHUE 1IeJH CAaMOCTOATEIbHOM padoThI;

- KOHKpeTH3alus I03HaBaTebHOM 3a/1a4u;

- CaMOOIIeHKa TOTOBHOCTHU K CAMOCTOSITENILHOI paboTe;

- BBIOOD aJIeKBaTHOTO crioco0a JAeCTBYS, BEAYIIErO K PEIICHUIO 3a/1a4H;

- IJITAHUPOBaHUE PAOOTHI (CAMOCTOATENBHOM HITH C TOMOILBIO MTPETIOaBaTelNsl) HaJl 3a/1aHUEM;

- OCYIIECTBJIEHHE B TMPOIIECCE BBIMOJHEHUS CAMOCTOSITEIbHOW pabOThl CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO M KOHEUHOT0) Pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBIIOIHEHHS PadOThI;

- pednekcus;

- Ipe3eHTaIys paboThI.

7 @oHJ OLIEHOYHBIX CPEICTB

B mporecce oOydeHUsT MCTIONB3YIOTCS CICAYIONMIUE OIEHOYHBIE (OPMBI CaMOCTOSITEIIbHON
paboOTHI CTYACHTOB, OLICHOYHBIC CPEJICTBA TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH M MPOMEKYTOUHBIX
aTTECTaIlUuU:



WHIUBUTyATBHO JUISl KaXKJ0TO 00yYaroIerocs.

- pacueTHO-TpaduyecKkue padoThI,

- KOHTPOJIbHBIC pa6OTBI;

- TECTUPOBAHUE;
- DK3aMe€H.
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OHCHO‘IHH@ Cpe€acTBa TCKyIECTO KOHTPOJIA YCIICBACMOCTHU BKIIIOYAOT KOHTPOJIbHBIC 3aJaHUA

B pesynbrare ocBOeHUS AUCUUIUIMHBI (MOAYJS) GOPMHUPYIOTCS CIIEAYIONINE KOMIETSHIINU:

Koa xoMnereHuun

HaumeHoBaHMe KOMIIETEHIIUH BBIITYCKHHUKA

OIIK-1

Croco0eH UCHoIb30BaTh MOJ0KEHHS, 3aKOHBI H METO/IBI €CTECTBEHHBIX

HAayK 1 MaTCMAaTUKHU IJId pCHICHUA 3aaa4 I/IH)K@HGPHOﬁ JCATCIIBHOCTH

7.1 MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3YJIbTATOB 00yUYeHUsl

o/

Bun xoHTpons
pe3yJIbTaTOB
00yueHus

HaumenoBanue
KOHTPOJIS
pe3yJIbTaTOB
o0yueHus

KpaTkast xapakrepucTHKa KOHTPOJIS pe3yIbTaToB
o0ydeHus

PacuerHo-
rpaduueckas
pabota

Tekymmit

OO0yuarommiicst B TEUEHUE
CaMOCTOSITEJIbHO ~ BBINOJHAET Psii  PacyeTHO-
rpadpuueckux pabor mo Teme paszaena. llpu

IMMPOBEPKE MPCIogaBaTCiib OLUCHUBACT Ka4YCCTBO

CEMCCTpa

o OopMIICHHUS, TPABIIILHOCTH PACUETOB.

KonTponbhas
pabota

Tekymmit

Pemenne KOHTPOJIbHON paboTsI
HocJeHeM
KontponsHast pabota
MHIUBUAYaIbHO KaKIbIM

npenoaaBaTeiib

OCYILECTBIIIETCSI  Ha 3aHATHH
U3y4yaeMoro pasjena.
BBITOIHSIETCS
ctyaeHToM. llpm mposepke

OLICHUBACT MMPaBUJIIBHOCTDb IMPOU3BCACHHBIX

pacyeros.

Tect

Texymmin

TectupoBaHnue TPOBOAUTCA Ha  MOCIEAHEM
3aHATUM  H3y4yaeMol Tembl. TecTupoBaHue
OCYILECTBIISIETCS, 1m0 pu ITOMOUIH
KOMIIBIOTEPHON CHUCTEMbI TECTUPOBAHMsI, JTUOO C
HCIIOJIb30BAaHUEM BBIJAHHBIX TECT-33JJaHUNl Ha
OymMa)kHOM HocuTene. B pamkax TecTupoBaHUS
IPOBEPSIETCS] 3HAHUE TEOPETHUECKOH Oa3bl.

DK3aMeH

IIpomexxyTOuHBIN

[IpomexxyTouHass arrectanusi OOy4YalOLIUXCS B
¢dopmMe sK3aMeHa IPOBOAMUTCS IO pe3ysibTaTaM
BBITMIOJIHEHUSI BCEX BHJOB Yy4eOHOW paloTHI,
MPETYyCMOTPEHHBIX Y4eOHBIM TUIAHOM IO JAHHOM
TMCIUITIMHE, TIPH 3TOM YYHUTBIBAIOTCS PE3YIIbTaThI
TEKyIIEro KOHTPOJS YCIIEBa€MOCTH B TEUYCHHE
Onenka TOCTHKEHUS

CeMECTpa. CTCIICHHU
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uToram

IIPOMEKYTOUHOM

o0yyarolMMHUCs  IUIAHUPYEMBIX  pPe3yJIbTaTOB
o0yyeHHs 1O  JUCHMIUIMHE  HPOBOJHUTCSA
IIpernojaBaTesieM,  BEIyIIUM  3aHATHS IO

JUCLMUIUIMHE METOJAO0M 3JKCHepTHOW oueHku. [lo
aTTeCcTaluu o
IHUCHMIIMHE BBICTABIISICTCA OIICHKA «OTIUYHOY,

«XOPOIIOY, «YIOBJICTBOPUTEIILHOY WIIN
«HEYAOBIETBOPUTEIBHOY.
7.2 Ikajia 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00yYeHUsI
[Toka3zaTreneM OIEHMBAHUS KOMIIETEHIMI Ha PA3JIMYHBIX dTanax MX (OPMHUPOBAHUS

SABJISICTCS  JIOCTMDKCHHE OOYyYaloMMHUCS TUIAHUPYEMBIX PE3yIbTaTOB OOYyYEHHUsS IO

TUCITUILIAHE (MOIYJIIO).

HokazaTeis Kputepun oneHuBanus

2 3 4 5

3HATD: OO6yyaromuiics OO0yyaromuiics OOyuatoruiics OO0yyaromuiics
OCHOBBI JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
Z[I/I(l)(i)epeHHI/IaHI)HOI‘O IMOJIHOC OTCYTCTBUE HEIIOJIHOC YaCTUYHOC IIOJIHOEC
1 UHTETPAJILHOI'O MWW HEAOCTATOYHOC COOTBETCTBHUEC COOTBETCTBHEC COOTBETCTBHUEC

HCUUCIICHUS (PyHKIUH
OJTHOI M HECKOIBKHUX

COOTBETCTBHE
CIIEIYOITNX 3HAHHN:

CIIeYIOIINX 3HAHUML:
OCHOBBI

CIICIYIOINX 3HAHUN:
OCHOBBI

CIIEeYIOIINX 3HAHUML:
OCHOBBI

TepeMeHHBIX, OCHOBBI mudpdepeHnmanbHoro | muddepeHnuanbHoro | nudgepeHIuanTsHOT
BEKTOPHOTO U muddepeHIManbHOr0 | U MHTETPaIbHOTO 1 UHTETPAILHOTO 0 U MHTETPaIbHOTO
TapMOHHYIECKOTO 1 MHTETPAILHOTO WCUYHUCICHUS PYHKIUHN | UCYUCICHHUS QYHKIMHA | MCUUCICHHS
aHaIM3a, TEOPUU NCUYHUCICHUS QYHKIUN | OJHOM M HECKONBKUX OJTHOI M HECKONBKUX | (YHKIMH OJHOHU H
OOBIKHOBEHHBIX OJTHOM U HECKOJIBKHX MepeMEHHBIX, MePEMEHHBIX, HECKOJIbKUX
nuddepeHmanbHpIX MepEeMEHHBIX, BEKTOPHOTO H BEKTOPHOTO U MepEeMEHHBIX,
ypaBHEHHIi B 00beMe, | BEKTOPHOTO H rapMOHHUYECKOTO rapMOHHYECKOTO BEKTOPHOTO H
JOCTaTOYHOM JIJISt TrapMOHUYECKOTI0 aHaJM3a, TEOPUU aHaM3a, TEOPUU rapMOHUYECKOT0
N3y4YEeHUs aHaJM3a, TeOPHU 0OBIKHOBEHHBIX OOBIKHOBEHHBIX aHaJM3a, TeOPHU
€CTECTBEHHOHAYYHbBIX | OOBIKHOBEHHBIX muddepeHmanbHBIX i depeHnnanbHbIX 0OBIKHOBEHHBIX
JVCIUIIIMH Ha nmuddepeHanbHbIX YpaBHEHUI. YPaBHEHHH. muddepeHanbEHbIX
COBPEMEHHOM YpaBHEHHIA. Jomyckarorcs YpaBHEHHI.
HAyYHOM yPOBHE. HE3HAYMUTEILHEIE CBoOoaHO
OIIMOKH, HETOYHOCTH, | OHNEPHPYET
3aTpyIHEHUS MIPU MPUOOPETEHHBIMU
AQHAIMTHYECKUX 3HAHUSIMH.
orepalmsx.
yMeThb: OO0yyaromnuiics He OO6yuaromuiics OO6yuaromtuiics OO0yyaromuiics
HCIIONIH30BaTh yMeeT Wiu B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
MaTeMaTHUCCKUi HEJI0CTaTOYHOM HEIoJTHOe YaCTHYHOE TIOJTHOE
anmnapar mnpu CTETICHU YMEET: COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
H3yYeHHH UCIIONIb30BaTh CIIEAYIONINX YMEHUH: | CIEIYIONIMX YMEHHH: | CIEAyIOIINX
€CTECTBEHHOHAYYHBIX MaTEMaTUYCCKUU HCIIOJIB30BAaTh HCII0JIB30BaTh YMCHUMU:
JMCIHUIUTHH; CTPOMThL | AIApat [pu MaTeMaTH4eCKUH MaTeMaTH4YeCcKUH UCTIONIb30BaTh
MaTeMaTHYEeCKUue NU3YUYCHUN armapar nmpu arrapar npu MaTEMATHUYCCKHUU
MOJIENTH (PU3UUECKUX €CTECTBEHHOHAYUYHBIX | M3Y4YECHHH N3yYCHUU anmapar mnpu
SIBIICHHH, XHMUYECKNUX | AMCIUIUIMH; CTPOMTH €CTECTBEHHOHAYYHBIX | €CTCCTBEHHOHAYYHBIX | M3Y4EHHH
M TEXHUYECKHUX MaTeMaTH4ecKHe JUCLUIIIMH; CTPOUTh | AMCLMIUINH; CTPOUTH €CTECTBEHHOHAYYHBI
TIPOLIECCOB; MOJENH (PU3UUECKUX MaTeMaTH4ECKHe MaTeMaTH4ecKue X JUCLHIIINH;
aHAJIN3UPOBATH SIBIICHUH, XUMHYIECKUX | MOJENH (PU3UUECKUX Mozenu GU3nIecKux CTPOUTH
U TEXHUYECKHX SIBJICHUI, XHMUYECKUX | SIBJICHHH, XUMUYECKUX | MaTeMaTHYeCKHe

Pe3yIbTATHI PELICHAS
KOHKPETHBIX 3314 C
IEJIBIO0 IOCTPOCHUS

MPOIIECCOB;
aHAJIM3UPOBATh

U TCXHUYCCKUX
MPOLIECCOB;

" TCXHHUYCCKUX
MPOLIECCOB;

Moieu QU3NIECKUX
SIBJICHUH,
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0oJiee COBEPIICHHBIX

pEe3yNbTaThl PEIICHHS

AHAIN3HPOBATH

AHAJIM3UPOBATH

XUMHUYCCKHX U

MOJIEeTeH; KOHKPETHBIX 33/1a4 C pe3yNbTaThl PEIICHUS | PE3yJbTAThl PEIICHNS | TEXHUYECKUX
aHAIU3UPOBATH LENBIO TOCTPOCHUS KOHKPETHBIX 33/1a4 C KOHKPETHBIX 33134 C MIPOLIECCOB;
pE3yNbTaThI 6oJiee COBEPIICHHBIX LEIbIO TOCTPOCHUS LIEJIBIO TOCTPOEHHS aHAIM3MPOBATh
9KCIIEPUMEHTA; MoOJeTnei; 6osiee COBEPIIEHHBIX OoJiee COBEPUICHHBIX | PE3yJbTaThI
IIPUMEHATH METO/IbI aHaJIU3UPOBATH MOJEIICH; MOJEJIeH; penenus
aHAIN3a U PE3yIbTAThI aHaJIM3UPOBaTh aHAIM3UPOBATH KOHKPETHBIX 33/1a4 C
MOJCIUPOBAHUA IPHU OKCIICPUMEHTA, PE3YyJIbTAThI PE3YIbTAThI LEIbIO MTOCTPOCHUA
peneHnu MIPUMEHSATH METOJIBI 9KCIEPHMEHTa; 9KCIIEPHMEHTA; OoJtee coBEpUICHHBIX
podeCcCHOHATBHBIX aHaM3a u MIPUMEHSTH METOJIBI MIPUMEHSTH METO/IBI MoJIenei;
3ajad. MOJIETTUPOBAHHUS TIPH aHaIM3a u aHaIM3a U aHaJIM3UPOBaTh
peneHnu MOJIETTMPOBAHHUS TIPH MOJIETUPOBAHMS TIPH Ppe3yIbTaThl
IPOQeCCHOHATBHBIX perneHnn pemeHnu 9KCTIEPUMEHTA;
3azad. poQeCCHOHATBHBIX PO eCCHOHATBHBIX MIPUMEHSATH METOJIBI
3ajad. 3azad. aHaIu3a u
Homnyckarores YMeHUs1 OCBOEHBL, HO | MOJEIMPOBaHUS NpU
3HA4YNUTEIIbHBIC JOIYCKaroTCs peneHnn
OI_HI/I6KI/I, IIPOABIACTCA HC3HAYUTCIIBHBIC HpOd)eCCI/IOHaJ'H)HBIX
HEJI0CTaTOYHOCTh omMOKU, HETOYHOCTH, | 3a7ad.
YMEHUM, 110 pary 3aTpyAHEHHS IIPU CBoboaHO
MoKazaTeJieH, AQHAITUTHYECKUX orepupyer
oOyyaromuics oliepalysx, IepeHoce | MPHOOPETEeHHBIMU
UCTIBITBIBAET YMEHHUH Ha HOBBIE, YMEHUSIMH,
3HAYUTEIIbHBIE HecTaHJapTHbIE MIPUMEHSET UX B
3aTpyJHEHUS IPU CHUTYaIHH. CUTYaIUsIX
OTIEPUPOBAHUH MOBBIIIIEHHOH
YMEHHUSIMU NIPH X CJIO’KHOCTH.
MIEPEHOCE HAa HOBBIE
CUTYyallUU.
BJIAJIETH: OOyuaromuiics He | OOyuaromuiics B OOyuaromuiics OO0yuatomuiics B
HaBBIKAMHU BIIAZEET I B | HEJOCTATOYHOU YaCTUYHO BIIAJICET: HIOJIHOM 00BeMe
NPUMEHEHHS METOMIOB | oo craToqrOlM CTETICHHU BIIA/ICET: HaBbIKAMH BIIaJIeeT:
muddepeHumpoBanus CTeIICHH BIaeeT HaBBIKAMHU MIPUMEHEHHS] METOJIOB | HaBBIKAMHU
W UHTETPUPOBAHUS NPUMEHEHHSI METOAOB | AU PEPeHIPOBAHHS | TPUMEHEHHS
({yHKIMIA, OCHOBHBIX HaBbIKAMH muddepeHMpoBaHnsl | U HHTETPUPOBAHUSA METOJIOB
AQHATUTHYECKUX U TIPUMCHCHHA MCTONOB | )y rerpupoBamst (GYHKIHMHA, OCHOBHBIX muddepenmpoBann
g hepeHIMPOBAHNS

YHCIIEHHBIX METOJIOB
pemeHns
anreOpandecKux u
g epeHTraIbHbIX
YPaBHEHUH U UX
CHCTEM.

Y HHTETPUPOBAHUS
(GYHKIWH, OCHOBHBIX
aHAJIMTUYECKHUX U
YHCIIEHHBIX METOIOB
peteHus
anreOpanyecKux u
muddepeHmanbHbIX
YpaBHEHHI U UX
CHCTEM.

(yHKIIMIA, OCHOBHBIX
AHAJMTHYCCKHUX U
YHCIEHHBIX METOZOB
penieHust
anreOpanyecKux u
nuddepeHmanbHbpIX
YPaBHEHUH U UX
CHCTEM.
OO0yuaromuiics
UCTIBITHIBAET
3HAYUTEIbHBIC
3aTpyJHEHUS PU
MIPUMEHEHUHY HAaBBIKOB
B HOBBIX CHTYaI[HAX.

AQHATUTHYECKUX U
YHCIIEHHBIX METOIOB
pemeHns
anreOpandecKux u
mdepeHTraIbHbIX
YPaBHEHHUH U UX
CHCTEM.

HaBbIku ocBOeHBI, HO
JOIMYCKaroTCs
HE3HAUUTENIbHbIE
OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS MIPU
AQHATUTHYECKUX
oIeparmsix, mepeHoce
YMEHUH Ha HOBBIE,
HEeCcTaHapTHbIC
CHUTYaIUH.

sL 1 HHTETPUPOBAHMS
(hyHKIIMIA, OCHOBHBIX
AHATNTHYECKUX 1
YUCIICHHBIX METO/IOB
pemeHus
anre0pandeckux u
muddepeHmanbHbIX
YpaBHEHHH U UX
CHCTEM.

CBoboaHO
MIPUMEHSIET
MOJTy4EHHBIE HABBIKH
B CUTYaIHIX
MOBBILLIEHHON
CIIO)KHOCTH.
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HIkasa oueHMBAHUS IPOMEKYTOUHON ATTECTALMM: IK3aMeHa.

IIIxana oneHUBaHUA

Onucanue

OTiIM4HO

BrimonHeHsl Bce BuABl y4eOHOH pabOThHI, TPEeTyCMOTPEHHBIE
y4eOHbIM TUIaHOM. CTyJIEHT JE€MOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB IPUBEJCHHbIM B TaOJMLAX IOKa3aTeNsM,
OlepUpyeT NPHOOPETEHHBIMM 3HAHUSMM, YMEHUSIMH, HaBBIKaMH,
IIPUMEHSAET UX B CUTyalUsAX IIOBBIIICHHOW CJIOXHOCTH, HE
UCIBITBIBACT  3aTPyJHEHUN IPHU  AHAJIUTUYECKUX  OIEpaLUsiX,
[IEPEHOCE 3HAHUW U YMEHUI Ha HOBBIC, HECTAHAPTHBIC CUTYaLUH.

Xopomuio

BrmmonHensr Bce BuABl y4eOHOM pabOThI, MPEAYyCMOTPEHHBIC
y4eOHpIM  miaHoM.  CTyAeHT  JAEMOHCTPUPYET  YaCTUYHOE
COOTBETCTBUE 3HAHUMN, YMEHUI, HABBIKOB MIPUBEJICHHBIM B TaOIHIaX
MOKa3aTesiM, ONEpPUPYeT MPUOOPETEHHBIMU 3HAHUSIMH, YMEHHIMH,
HaBBIKAMH, IPUMEHSIET UX B CUTYalUsAX IOBBILICHHOW CIIOKHOCTH.
I[Ipu »TOM MOTryT OBITH [OMYILIECHHl HE3HAUYUTEIbHBIC OLIMOKH,
HETOYHOCTH, 3aTPYAHEHUS IPU AHATUTHYECKHUX ONEPALUSX, [IEPEHOCE
3HAaHWW U YMEHUW Ha HOBBIC, HECTAHAAPTHBIE CUTYallUH.

YIIOBJ'IGTBOPI/ITGHBHO

BrmmonHensr Bce BuAB y4eOHON palOThI, MPEAYyCMOTPEHHBIC
y4eOHbIM T1aHOM. CTYJICHT IEMOHCTPUPYET HEMOJIIHOE COOTBETCTBHE
3HaHUW, YMEHUH, HABBIKOB NMPUBEACHHBIM B TAOJIMILIAX MTOKA3aTENsIM,
JIOMYyCKAIOTCA 3HAUMUTEIbHbIE OMIMOKH, TMPOSBISETCS OTCYTCTBHE
3HaHUM, YMEHHWI, HaBBIKOB M0 POy [OKa3areiaed, CTyJIEeHT
WCIIBITHIBAET 3HAUUTEIBHBIE 3aTPYAHEHUS TMPU ONEPUPOBAHUU
SHAHUSAMU U YMCHUSAMU IPU UX MIEPCHOCEC HA HOBBIC CUTYAllUU.

HeynosnerBoputensHo

He BbimomHen oauH wium  Oojiee BHJIOB y4eOHOM  paboThI,
MPEIyCMOTPEHHBIX y4YeOHbIM TulaHOM. CTyAeHT JEeMOHCTPHPYET
MOJTHOE OTCYTCTBHE WJIM HEIOCTaTOYHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBHIKOB IPHUBEACHHBIM B TaOJHUIAX IIOKa3aTelsM,
JOMYCKAIOTCs 3HAYUTEIbHBIC OINMOKH, NPOSBISIETCS OTCYTCTBHUE
3HaHUH, yMEHUH, HABBIKOB TI0 PsIly MOKa3aTesei, CTyIeHT HE MOXKET
ONEpPUPOBATh 3HAHUSAMU W YMEHUSIMHM IIPH HUX NEPEHOCE HAa HOBBIC
CHUTYaIUH.

HIxaJjia oueHMBAHUS TEKYLIEr0 KOHTPOJIS.

HanmenoBanue KOHTpOs
IIIkasa oreHUBaHUSA OmnucaHue
pE3yJIbTaTOB O0YUYECHHUS
Otnmnuno - Pabora cnana B 3ananue Ha PI'P BeigaeTcs Ha
CPOK, pacyeTHas u IIEPBOM 3aHATUU
Pacuetno-rpaduueckas rpadudeckas 4acTu COOTBETCTBYIOIIIETO pa3jena
pabora BBITIOJTHEHBI BEPHO, JTHOO JUCIUTUIMHEL U CIaeTCs 10
HMEIOTCS HEOYETHI, HE OKOHYAHUU H3yUeHUS
COOTBETCTBYIOILIETO pa3zena
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BIIMSIIOIIME HA KOHEUHBIH
pe3yJbTar.

Xopo1Io - pacyeTHas 4acThb
BBITIOJIHEHA BEPHO, B
rpau9YecKoi 4acTH eCTh
3aMey4aHus

VY 10BIETBOPUTEIBHO - B
pacyeTHOM 4acTH eCTh
3aMeuyaHusi, METO
BBINOJIHEHHS rpaduuecKoi
YacTH BHIOpAH BEPHBII
HeynoBierBopuTensHoO - B
pacueTHo u rpadudecKoit
4acTsX eCTh IpyObie
3aMeyYaHusl.

mucnuiuingel. PI'P noimkHb!
OBITH BBIIIOIHEHBI U
0()OpPMIICHBI B COOTBETCTBUU C
TpeOOBAHUSIMHU METOANYECKUX
yKa3aHui Kaderpol.

KonTponbHas pabora

OtnuuHo - PaboTa BEICOKOTO
Ka4yecTBa, YPOBEHb
BBITIOJIHEHHS OTBEUAET BCEM
TpeOOBaHUAM, TEOPETUUECKOE
coJiep>KaHue Kypca OCBOEHO
MOJIHOCTHI0, 0€3 MPoOeIIoB,
HE0O0XO0JUMbIE TPAKTHUECKHE
HaBBIKU pabOTHI C OCBOCHHBIM
MaTepuagoM c(hOpMHUPOBAHBI,
BCE MPETyCMOTPEHHbBIE
porpaMmMoil o0ydeHus
y4eOHBIC 3aJaHuUs
BBITIOJIHEHBI, JITOO HEKOTOPHIE
U3 BBIITOJTHEHHBIX 3aJJaHUN
CoJIepKaT HE3HAUYNUTEIIbHBIC
OIINOKHU

Xopomio - YpoBeHb
BBITIOJTHEHHSI pa0OThI OTBEYAET
OOJIBITMHCTBY OCHOBHBIX
TpeOOBaHUM, TEOPETUUECKOE
coJiep>KaHue Kypca OCBOEHO
YaCTHUYHO, HO MPOOesbl HE
HOCSIT CYIIECTBEHHOTO
Xapaktepa, He00X0/IUMbIe
MPAKTHYECKHE HABBIKU
paboThI C OCBOCHHBIM
MaTepHaioOM B OCHOBHOM
c(hOpMHPOBAHBI, HEKOTOPHIC
BUJIBI 33/IaHUH BBITIOJTHEHBI C
OIIMOKaMHU.

3amura TeMbl BKJIIOYAET
peuieHue 3a1a4 B ay IMTOPUU B
TE€YEHUE OJTHOM Iapsl U
MPOXOAUT MOCIE U3YUCHUS
COOTBETCTBYIOIIETO

paszaena. bunersl cOCTOAT U3
BOIIPOCOB, MTO3BOJISIOIINX
OLIEHUTH C(HOPMUPOBAHHOCTH
koMmeTeHnuii. Ha oTBeTEI
orBoaured 1,5 yaca.
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VY 10BIETBOPUTEINIBHO -
Teopernueckoe coaepkaHue
Kypca OCBOEHO YaCTUYHO,
HE0OXO0JUMbIE TPAKTHUECKUE
HaBBbIKU pabOThI HE
c(hopMuUpOBaHbI,
OOJIBIIMHCTBO
IIPEyCMOTPEHHBIX
[IPOrpaMMoOi 3aJaHui He
BBITIOJIHEHO; IIPU
JIOTIOJIHUTEIIbHOU
CaMOCTOSITEJILHOM paboTe Haj
MaTepUajoM Kypca BO3MOXHO
MOBBILICHHE KaueCTBa
BBINOJIHEHUS] yYEOHbIX
3aJaHUN.
HeynoBneTBOpUTENBHO -
TeopeTnueckoe coaepxaHue
Kypca He OCBOEHO,
HE00XO0JUMbIE IPAKTUUECKUE
HaBBbIKU pabOThI HE
c(hopMUPOBaHBI,
IpeyCMOTPEHHBIE
porpamMMoil 3alaHus He
BBITIOJTHEHBI

TectupoBanue o
PO ICHHOU TEME

Tect conepxut 20 3anaHui,
IIPaBWJIbHBIN OTBET Ha |
3a/laHue COOTBETCTBYET 1
Oammy. Bpems TectupoBanms -
30 munyT. CTyneHTy
MPEIOCTABIISETCS IBE
MOTIBITKU JJIS1 TPOXOXKACHHUS
Tecta. MakcuManbHasi OlIeHKa
3a Tect - 20 6amnoB. Tect
CUHTAETCS YCIIEIIHO
NPOIIEHHBIM, €CITH CTYACHT
nan He Me"ee 60%
MpaBUJILHBIX OTBETOB (HaOpam
He MeHee 12 6asuioB).

TectupoBanue
OCYILIECTBIISIETCS, INOO MPH
IIOMOIIM KOMIIBIOTEPHOM
CUCTEMBI TECTUPOBaHMUSI, TUOO
C UCIIOJIb30BAaHUEM BBIJAHHBIX
TeCT-3a/1aHui Ha OyMaKHOM
Hocurene. Bpems
tectupoBaHus 30 MUH. 3aTemM
OCYLIECTBIISIETCS IPOBEPKA
TecTa 3K3aMEHATOPOM U
BBICTaBIISIETCS OLIEHKA
COTJIACHO METOAMKHU
BBICTABJICHUS OIICHKHU.
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7.301eHOYHbIE CPEACTBA
7.3.1 Texymuii KOHTPOJIb
Komnnexm 3a0anuit onsa evinoinenusn pacuemuo-zpaguueckux paoom (PI'P)
Teopus npenesios u (uddepenuupoBanue GyHKIUU OTHOHN NepeMeHHOH
1. Haiitn npenensr:

m(2—n)2—(1+n)2 lim Jn+2-38n°+3

li
" (L) —(2-n)’ e n+54n
2 n?
Iim(2n +3j , Iimn(\/n2+1—n), Iim(n_lo)m.

n—o 2n2 +1 n—w el n4l
. 2x* +11x+15 e
lim———, lim — .
x—>-3 X+3 x=0 §in° 3X
2"t gt . sin3x . 7
Yy a— lim > lim (1—3X)Ctg g
n—o 3 +5 x—0 1—e* Xx—>+0

0, XxX<-rx
2. UccnenoBaTh Ha HEMPEPHIBHOCTD U BBIIIOJHHUTD 4ePTEX: Y =<SINX, — 7 <X <0
7, x>0

3. Haiitu npou3BoHy10 (hyHKITHH:

3 2
y:2(3x +4x ‘X‘Z). y = Inarcsiny1-e**.
15V1+x

tgx—cigx |x=+1
y = arctg—2 2 9%, 3’
ﬁ t3
=sin| —+t |.
y:_COS—GX y = arctg? +sinln2x
3sin(12x+1) 1-2x?

y:arctg?’lnF\/;2 y:(\/;)

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

4. CocTaBUTh ypaBHEHUs KacaTelbHOW M HOpMAalU K JaHHOH KpHUBOHM B Touke ¢ abcuuccoil X :
2
y=X+8Jx-32, x,=4.

1
5. TIpoBecTy MONHOE Uccnen0Banue u noctpouts rpaduk f (x)=x*+—=
X
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(I)YHKHI/II/I HECKOJBbKHUX MEPEMEHHbIX

x* +3y?
1. Haiiti yacTHbBIC MPOU3BOHBIE BTOPOTO MOPSIKA, YOCIUTBCS, UTO Zy =7y 1 Z=———
Xy

2

2. Haiitn rpaguent Gynkuun z= f(x,y) BTouke M,(X,,Y,): Z :yT , M,(46).
X

3. Vccne0Bath Ha SKCTPeMyM (GYHKIHIO Z=X> —X+Y° +2Y .

HNurerpupoBanue
Bpraucaursb HeOHpeIleJIeHHBIe HHTeraHbI
dx - X
—, x-27dX, X+1)e*dx, [xcos3xdx, [e*cosxdx,
ol [(x+2)erdx, | j
dx dx x+18 x+1 sin® x
- - o= dx, Xtlax, M Xy,
x> —6x+18 X* +6X+5 (x—6)(x+2) x*+3 cos’ X
Beruncaursb onpeneJICHHbIC HHTEI'PaJibl
76 1 dx 1 e dx
3sin® xcosxdx, — (x —1)e*dx, S
g (I)\/l+3x £ {x 7+Inx
5 dx 2 14 x? -4 dx 1x2 42X
[ —— X, [ =3 [ ———dx,
114+/3x “p arctgx 1(3x+5) o X“+1

\/§ 3 2 7.6
| — X [V4-x2dx, .[3Sin2 X cosxdx ,
0 \/1+x 0 0

1 e dX
x—1)e*dx, _ .
'([( ) Jl.x\/7+lnx

Heco0cTBeHHBbIE HHTETPAJIBI

J‘\/1+3

1. YkaxuTe, Kakoil U3 HECOOCTBEHHBIX HHTETPAIIOB SBISIETCS CXOISITIMCS

[Vxdx, [xPdx,  [v/xdx.
1 1 1

2. Berancnurte HUHTErpall, YCTAaHOBUTH €TI0 CXOAUMOCTb WJIN PACXOIUMOCTDH _[ 1
o1+ X3

0
3. Beruncnute HHTCTpall, YCTAHOBUTD €0 CXOANUMOCTb HJIN PACXOJUMOCTD “n xdx
1

a dx
4. BI)I‘-II/ICJ'II/ITI) HCCO6CTBCHHBII/I I/IHTel"paJ'I IT N yCTaHOBI/ITL €ro CXoanuMocCTh UjiIin paCXOJII/IMOCTB.
0

dx
5. BLI‘-II/IC.III/ITL HCCO6CTBCHHBII71 I/IHTCFpaJ'I I—z , YCTaHOBI/ITB €ro CXoanuMocCThb Njin paCXO,Z[I/IMOCTB.
-1

0

6. Berunciauts HHTErpaj, YCTAaHOBUTH €TI0 CXOAUMOCTb WUJIN PACXOIUMOCTDb J-

—00

7. BBIYUCIUTH UHTETPAN, YCTAHOBUTB €r0 CXOJAUMOCTb UJIU PACXOAUMOCTD Iln xdx
1



28

1
. X
8. BerancinTs HECOOCTBEHHBIN HUHTCrpal J-_Z , YCTAHOBUTB €0 CXOAUMOCTb UJIN PACXOANMOCTb.
-1
KpaTHbie nHTErpajinl

1. I3MeHUTH MOPpAAOK UHTCTPUPOBAHHUA B ﬂBOﬁHOM HHTCrpajc
6-x 2-y

a. Idxif(x y)dy, b. Idy}f(x y)dx.

2. Beraucantsb ”(10— x% — y?)dxdy, D ={(x, y)| 1<x<2, 0<y<2}.
(D)
3. Boerunciauth

J..[ 12x2y +16x°y )dxdy;

D: x=1y=x% y=—\/§.
4. BelyuciauTe

[[(x* + y)dxdy, D — MHOXeCTBO TOUYeK MIOCKOCTH, OTPAHHYEHHOE TNHUAMH
(D)

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

5. Haiitu miomans Gurypel, OrpaHH4eHHON JAHHBIMU JIUHUAMH Y = 3/ X, y=4e*,y=3 y=4.
6. Haiitn momans GUrypsl, OrpaHHUEHHOMN THHHSIME Y = X°, Y =—X+ 2

8. Haiiti 00bem Tena, momydeHHoro BpameHneM BokpyT ocu OY  ¢urypsl, orpaHu4eHHON
mamMr Y=X°, y=1 x=0.

9. Haiitu 00beM Tena, moiay4eHHoro BpamienueM Bokpyr oc OX ¢urypsl, orpaHuueHHOI

JIMHUSAMHU Y = X2, y2 =X.
Konmponvuwvie pabomot (npumepot)

Bapuaunrt
1. IlocTpouts rpaduk: Yy =3C0S2X

2. Haiitu npenensr:

5-n) +(5+n)° . 1- X —x*—Xx—
1) jim ¢ )2 ( )2 2) lim 12608 2X 3) lim XX —X=2
">*(5-n) —(5+n) =0 e ] x>2 X° —2x% + X —2
1
2, Z
4) Iimx—Xl 5) Iim(mj 6) Iim(x—\/xz—x+1)
2 In(x—-1) x>0\ 1+ XCOS X X
-X, Xx<0

3. HccnenoBaTh Ha HENPEPHIBHOCTD U BBIOIHHUTB 4epTex: Y =4 X°, 0< X < 2
3, Xx>2

Bapuanrt
1. HaiiTu npou3BoaHyIo Y, :
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X
a) y:arctgslni 6) y:(\/;)
X+2
X3
B) Sin(x—2y)+—=7x r) x=e"cost, y=e'cost
y
2. Haiitu lim 11
x>=| X arctgx
, 1
3. TIpoBecTH IOJTHOE HCCIeI0BaHNE U MOCTPOUTH rpaduk f (X)=Xx*+—=.
X
Bapmuanr.
ou
Nel. BbIUMCIUTB MPOU3BOIHYIO TI0 HAIIPABJICHHUIO 8_ Y HalTU MOJIYJIb BEKTOpA rPaMeHTa JIJIsI
S

X
bynkuu U = 2xy + T +7° B TOYKE A(6;9; 1) B HaIIpaBJICHUHU, COCTABIIAIOLIEM C OCIMHU

3 T
KoopauHat yribsl COSor = ?, COSﬁ = ?, Y < E .

Ne2. Vcenenoath Ha skctpemym bynkumio 2 = Xy(L—4x% —4y) =5,

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

Bapuaunrt

Brrauciaute:
16 dx 2

1. . 2. | (2x+1)-Inxdx .
L/E ) ! (2x+1)

3x* -4 sin’ 3x 2x—1

3. dx. 4, dx. 5 | ———dx.

jx2+4x ICOSZSx J-1/4_2x_x2

1. BbMHUCIUTD UHTETPAJIBL:
+00

2 Todx
J;xe dx . ‘!m

N300pa3uth o0nacTb MHTErPUPOBAHMSI M W3MEHUTH IOPSJIOK HWHTEIPUPOBAaHHS B IHOBTOPHOM
HHTCTPAJIC
0 a5
Jdx [ rCey)dy.
0

-4
Boruncnute miomaabs GUrypbl, OrpaHUYEHHON JHHHUSIMH
2
y=2—-x", y=2x.

Bapuanm 3a0anuit mpenupoeounozo mecma.

3agaun
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3
1 gacTp 1. y=sinilnx, y,y"-? 2. yzm, dy—-? 3.
X

y =3x* +xe*,%,=2,ax=0,1, ay—?
4. HaiiT 1pou3BOJHYIO Y, !

a) y=5 SinAX—_B 6) y:Xarctg7x

\ X
B) ¥ + Y — cos3x r) X=cost+sint, y=sint—tcost
X

5. Uccnenosats Ha skerpemyM f (X)=(x— 3)2 (x—5).

2%
6. Haiitu nHTEpBaJIbl MOHOTOHHOCTH Y = — .
X

3
7. Haiitn HanGonbiuee, HauMeHbliee sHadenue Gyukimn f (x)= 3 —16x Ha otpeske [-5;1].

8. ITocTpouTh KacatenbHy0 K Tpaduky Gpyaxmuu f (X) = 3arccos x* B Touke X = % .

2 yacTh 9. Haiitu nnpenensl:
_ (3+n)*=(2+nY’ . X2 2x— .
1 tim G ) 1926 g iy XEE2X3 te5
n%(2+n) —(1—n) x>0 e -1 x>-3 X +5X" + 6X H%thX
3 yacTh
0, x<-7&
10. UccnenoBath Ha HEMPEPHIBHOCTD M BBIMIOJIHUTD YePTEX: Y =<SINX, —7<X<0.
7, x>0
X3
11. TIpoBecTH TMONHOE HCCIeNoBaHke i TocTpouTh rpaduk f (X) = I
Konmponwvuvie pabomot (npumeput)
Bapuant
1. ITocTpouts rpaduk: y =3C0S2X
2. Haiitn npenensl:
2 2
. (5-n) +(5+n . 1-cos2x X=X —x=2
1) Ilm( )2 ( )2 2) lim———— 3) lim— 5
"= (5-n)"—(5+n) 20 g2 1 2 X% —2X% + X —2
> 1
. AXT=x-1 . (14 XC0S2X ) .\ .
4) lim———= 5) Ilm(—] 6) |Im(X—\/X2—X+1)
2 In(x-1) x-0{ 1+ XCOS X X0
X, X<0

3. HccnenosaTh Ha HEMPEPHIBHOCTH U BBIMOMHUTH depTexk: Y =1 X°, 0< X <2
3, x>2

Bapuant
1. Haiitu nmpou3sBoaHyto Y, :
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X
a) y:arctgslni 6) y:(\/;)
X+2
X3
B) Sin(x—2y)+—=7x r) x=e"cost, y=e'cost
y
2. Haiitu lim 11
x>=| X arctgx
, 1
3. TIpoBecTH IOJTHOE HCCIeI0BaHNE U MOCTPOUTH rpaduk f (X)=Xx*+—=.
X
Bapmuanr.
ou
Nel. BbIUMCIUTB MPOU3BOIHYIO TI0 HAIIPABJICHHUIO 8_ Y HalTU MOJIYJIb BEKTOpA rPaMeHTa JIJIsI
S

X
bynkuu U = 2xy + T +7° B TOYKE A(6;9; 1) B HaIIpaBJICHUHU, COCTABIIAIOLIEM C OCIMHU

3 T
KoopauHat yribsl COSor = ?, COSﬁ = ?, Y < E .

Ne2. Vcenenoath Ha skctpemym bynkumio 2 = Xy(L—4x% —4y) 5.

N3. Zz=In(y—x*), X=+/sint, y=cost. Haiiu %

Bapuant
Beranciants:
16 dx 2
1. . 2. (2x+l)~1nxdx .
! Vx-2 I
3x* -4 sin’ 3x 2x—1
3. dx. 4, dx. 5. | ——dx.
Ix2+4x jcosz3x J‘1/4_2x_x2
1. BpruncinuTe MHTErpaibl:
+00 ) +00 dx
xe ™ dx . .
'[ '! x-+Inx

N306pa3uth o0nacTb MHTETPUPOBAHMS U W3MEHUTH MOPSIOK HMHTEIPUPOBAHHS B IMOBTOPHOM
HHTCTpAJIC
0 a5
Jx [f@yay.
0

-4

Boruncnute miomaabs GUrypbl, OTpaHUYEHHON JTHHHUSIMHU

y=2-x>, y=x.

Bapuanm 3a0anuit mpenuposounozo mecma.

3agaun
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3
1 gacTp 1. y=sinlnx, y',y"-? 2. y:m, dy—? 3.
X

y =3x* +xe*,%,=2,ax=0,1, ay—?

4. HaiiT 1pou3BOJHYIO Y, !

a) y —5 SinA X-3 6) y= Xarctg7x
\J X

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

5. Uccnenosats Ha skerpemyM f (X)=(x— 3)2 (x—5).

2%
6. Haiitu nHTEpBaJIbl MOHOTOHHOCTH Y = — .
X

3
o X
7. Haiitn HanGonbiuee, HauMeHbliee sHadenue Gyukimn f (x)= 3 —16x Ha otpeske [-5;1].

8. ITocTpouTh KacatenbHy0 K Tpaduky Gpyaxmuu f (X) = 3arccos x* B Touke X = % .

2 4acTthb 9. Haiitu npepenst:
_ (3+nY —(2+n)’ : X+ 2X— :
1 tim G ) 1926 g iy XEE2X3 te5
n%(2+n) —(1—n) x>0 e -1 x>-3 X +5X" + 6X 7 tg3x
3 gacTtb
0, x<-7&
10. Hccnenosath Ha HEMPEPHIBHOCTH M BBINOJIHHUTE YepTexk: Y ={SiNX, —7<Xx<0.
7, x>0
X3
11. TpoBecTr mONHOE HCcIeR0BaHNe i ocTpouts rpaduk f (X)=— R
X J—

7.3.2 TlpomexyTouyHasi aTTeCTaIUs

Bonpocut k rkzameny (2 cemecmp ounoii popmul 00yuenus, 2 cemecmp 3a04Hou Gopmol
00yuenus)

[TonsiTne nepeMeHHOM BETMYMHBI U 00JIACTH €€ U3MEHEHHSI. OIIK-1
MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kiaccupukanus GyHKIUH. OIIK-1
OnpenienieHre U TUIBI YUCJIOBOM MOCIIEI0BATEIBHOCTH. OIIK-1

[Ipenen uucnoBoit mocnenoBaTenbHOCTH. Apudmernueckue omeparuu Hajg | OIIK-1
MIOCJIEIOBATEIbHOCTSMH.
VYcnoBusi cyliecTBOBaHUSI KOHEUHOIO TMpejerna 4uciioBod mnocnenoBarensHocty | OITK-1
(Teopembr Ko u Betiepmrpacca).
BTopoli 3aMeuartesibHbli Npeael. OIIK-1
[Ipenen ¢yukuun. Omnpenenenus. ['eomerpuueckas unrtepnpetarus moustus | OINK-1
npenena pyHkuuu. CBOHCTBA MTPEIENIOB.
beckoHeuHo Maibie, 6eCKOHEUHO OoblINe (PYHKIUH. OIIK-1
IlepBrIil 3aMedaTenbHbBIN IpEae. OIIK-1
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beckoHeuyHO Manble BeNIWYMHBL. OKBHBaJIEHTHbIE OeckoHeyHo Maible M ux | OIIK-1
UCTOJNb30BAHUE TIPM  BBIYUCICHHM TpenesnioB. Tabiuma 5SKBUBAJICHTHBIX
0ECKOHEYHO MaJIbIX.

HenpepbIBHOCTh PyHKIIUMH B TOYKE M HA MpoMexyTke. OqHoctoponHue npeaenst. | OITK-1
Knaccudukanms Touek paspeiBa rpaduka.

CpoiicTBa (yHKUMH, HeENmpepbIBHBIX Ha oOTpe3ke (Teopembl Beitepurrpacca, | OIIK-1
bonbnano — Komm).

[IpousBognas. [I'eomerpuueckuii u  ¢usnyeckuit cmbica  npousBogHoi. | OINK-1
KacarenpHas 1 HOpMailb K IVIOCKON KPUBOM.

Tabau1a npou3BOIHBIX OCHOBHBIX 3JIEMEHTapHbIX (QYHKLUH. OIIK-1
CBs3p MEXAy CYIIECTBOBAaHHMEM TMPOW3BOAHOM ¢yHkumu B Touke u | OIIK-1
HENPEPHIBHOCTHIO (DYHKIIMU B TOU e TOUKE.

[IpousBognasi cymmbl, mnpousBeneHus, dactHoro. [IpomsBognas cioxnou u | OIIK-1
o0paTHO# QyHKIIHA.

[Tpon3BoHAs TapaMeTPHUECKH 3aJaHHOW (DYHKIINU. OIIK-1
[TpousBosiHas PyHKLUH, 3aJaHHON HESBHO. OIIK-1
JuddepennmpoBanre cI0)KHON MOKA3aTeIbHON (DYHKITHH. OIIK-1
JudbdepeHunpyemMocTs. Huddepenumar. I'eomerpuueckuii cmbicn | OINK-1
muddepennmana.

[TpousBosHbIe U UG PepeHanbl BEICIINX TOPSIKOB. OIIK-1
OcHoBHBIE TeopeMbl auddepeHuaIbHoro ucuyucieHus (teopema Depma, | OIIK-1
teopema Poiisi, Teopema Jlarpanka, Teopema Korn).

IIpaBuino Jlonuras. OIIK-1
Mpnuorounen Teiinopa u ero cpoiictBa. ®opmyna Teinopa. Octarounsiii uinen | OIIK-1
dhopmynsl Teiinopa B popme Jlarpanxa u [leano.

AcuMmnToTsl rpaguka GyHKIUH. OIIK-1
OkctpemyMm. HeoOxonumoe ycioBue 3KCTpeMyma. OIIK-1
JlocTaTo4yHbI€ YCIOBHS DKCTPEMYyMa. OIIK-1
JlocTarouHoe ycinoBue Bo3pacTanus (yObIBaHUs) QYHKIIHH. OIIK-1
Hawnbonpiiee u HanMeHblee 3HaYeHUS QYHKIIMH Ha OTPE3KeE. OIIK-1
Brinykiiocts, BOrHyTOCTB, TOUKa neperuda. [Jocrarounoe ycinoBue Boruyroctu | OITK-1
(BBIMYKJIOCTH).

HeoOxonumoe ycioBue Touku neperuda. JloctatoyHoe ycioBue neperuoa. OIIK-1
OO1u1ast cxeMa OCTPOEHHUS ¥ UCCIIeIOBaHuUs rpaduka QyHKIHH. OIIK-1
OnpeneneHye U TeOMeTpUUYEeCKUi CMbICH (QYHKIMHU ABYX MEpEMEHHBIX. OIIK-1
Jluanu ypoBHS QYHKIIUU IBYX MEPEMEHHBIX. OIIK-1
YacTHbIe TPON3BOHBIE PYHKIIMN HECKOJIBKHUX MTEPEMEHHBIX, X OIIK-1
r€OMETPUYECKUN CMBICIT

ODYHKIIMH HECKOJIBKUX MEPEMEHHbIX, TOHITHE MOJHOTO nuddepeniuana. OIIK-1
JuddepeHnmpoBanne CI0XKHBIX QYHKIMA HECKOIBKUX MEPEMEHHBIX. OIIK-1
ITpon3BoiHBIE BBICHIMX MOPSJIKOB (PYHKIIMU HECKOJIBKHUX MEPEMEHHBIX. OIIK-1
Cwmemannble npousBoanbie. Teopema [lIBapiia.

[Tpou3BoiHast PYHKIMU HECKOJIBKHUX MEPEMEHHBIX 110 HAIIPABICHHIO. OIIK-1
[Tpon3BoHAs MO HANPABJIEHUIO U TPATUEHT CKAISIPHOTO TOJISL. OIIK-1
OKcTpeMyM (PYHKIIMH HECKOJIBKUX NTEPEMEHHBIX. OIIK-1
HeobOxonuMoe 1 10CTaTOYHOE yCIIOBUS IKCTpeMyMa (GyHKITUH IBYX OIIK-1
NIEPEMEHHBIX.

[TepBooOpasnasi, HeonpeAeaeHHbI nHTerpai. TabauIa OCHOBHBIX MHTETPajioB. OIlK-1
3aMeHa NEpEMEHHOM U MHTErPUPOBAHUE 110 YACTAM B HEOIIPEAEICHHOM OIIK-1

UHTETpae.
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HHTerpupoBanne ¢ MoMOIIbIO OIBEACHHS MO 3HAK AuddepeHimana. OIIK-1
HHTerpupoBanue pairoHaIbHbIX Jpo0Oei. OIIK-1
WHTerpupoBaHue 1o 4acTsM U 3aMEHa IIepeMEeHHOM B onpeneneHHoM unrerpaie. | OINK-1
WHTerpupoBaHue TpPUrOHOMETPUYECKUX (DYHKLNN, OCHOBHBIE IPUEMBI. OIIK-1
HHTerpupoBanue HppaloHaJIbHBIX (PYHKIHI. OIIK-1
YHuBepcaabHas TPUTOHOMETPUYECKAsl OICTAaHOBKA. OIIK-1
OmnpenenenHplii HHTErpai u ero coiictea. ®opmyna Herotona — Jleiibnuma. OIIK-1
[Tpunoxenus onpeeIeHHOro HHTErpaia K peueHu0 TeOMETPUIECKUX U OIIK-1
¢bu3nUeCKuX 3a1a4.

Bpluncnenue miomazaeil ¢ noMOUIbI0 ONPEAEIEHHOIO HHTErpaa. OIIK-1
Brrunciienue miomaam v JJIMHbBI KPUBOM, 3aIaHHON YPaBHEHHUSIMU B OIIK-1
napaMeTpudeckoil popme.

Brruncnenue mionaay KpUBOJIMHEMHOIO CEKTOPA B MOJISIPHBIX KOOPAMHATAX. OIIK-1
Boluncnenne miuomaneil B NpsAMOYIOjibHBIX M HOJSApHBIX KoopauHatax c | OIIK-1
ITOMOUIBIO ONPEACIECHHOr0 HHTErpaa.

Boluncnenue 1IMHbl AYTH ¢ IOMOUIBIO ONPEAEIEHHOIO HHTErpaIa. OIIK-1
Brrunciienue JyiMHbl 1yryu KpUBOH, 3aJIaHHOM apaMeTPUUYECKHU. OIIK-1
Brruucnenue o6bemMa Tena BpaleHus ¢ IOMOIIbI0 ONPEeIEHHOI0 HHTErpaa. OIIK-1
Bpluncnenue miomaay NoBepXHOCTH TEIa BPALCHHUS. OIIK-1
HecoOcTBeHHbIE HHTErpaibl IEPBOrO U BTOPOro Tuma. [IoHATHS CXOAUMOCTH U OIIK-1
PacxoIMMOCTH HECOOCTBEHHOIO HHTErpaja.

HecoOcTBeHHbIE HHTErpasibl OT Pa3pbIBHBIX (QYHKIUH. OIIK-1
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TunoBble BapuaHThI OWJIETOB
o mucuumnae «MareMaTH4ecKui aHaJIu3»

MUHHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKON ®OEJIEPALIMU
®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIbHOE
YUYPEXXJIEHME BBICHIEI'O OFPA3OBAHUS
«MOCKOBCKHNH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

JucnurmnmHa «MaTeMaTUIeCKUi aHaInu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

[TepBo0OOpa3Hasi, HeompeAeIeHHbIN HHTETpal. Tabaua OCHOBHBIX HHTETPAJIOB.

I dx
Y5-x+/5-x
Haiitu rpaguent Gyakuun 2 = y\/x_y Btouke M;(14).

Brruncaute HCOHpe,Z[eJIeHHBII‘/’I HUHTCrpajl

yKa)KI/ITe, KaKOﬁ nu3 H€CO6CTB€HHI)IX I/IHTerpaJIOB ABIIACTCA CXOOAIIINMCS
o0 o0 o0
.[\/;dx, jx‘de, .[\/ x> dx.
1 1 1

Haiiute s5KCTpeMyMsl U TOUKH Tieperu6a ¢pynxiuu Y = (X —1)e™".
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MUHHUCTEPCTBO HAYKU U BBICILIET'O OBPAZOBAHU S POCCUIMCKON
®EJIEPALIUU
®EJEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPABOBATEJILHOE
VUYPEXJIEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUHU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

Kypc 1, cemectp 2
DK3aMeHaAHuOHHBIN OnJieT Ne 1

1. HecoOcTBeHHBIC HHTETPANIBI TIEPBOTO U BTOPOro THIA. [IOHATHSA CXOAUMOCTH B PACXOJUMOCTH
HeCO6CTBeHHOFO I/IHTerpaJIa.
2t?

2. Haiitu npon3BomHy0 QyHKINH, 33JaHHOW MAPAMETPUIECCKHA X = el y= el
+1 +1

3. HccenoBath Ha SKCTpeMyM GyHKIHIO Z = X° — X+ Y + 2.

7.6
4. BrplaucauTh OHpeHeHeHHBIﬁ HUHTCIrpaJl J.3S| n 2 XCO0S XdX .
0

5. Haiiti 00beM TeJa, MoJlyd4eHHOTo BpamieHrneM BoKpyr ocu OX  ¢urypsl, orpaHuueHHOI
3
maausiva Y =X, y=1 Xx=0.

Jis mpoBeieHUs IPOMEKYTOUHOTO KOHTPOJISl 3HAaHUH CTYA€HTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MareMaTHka» OHJIAlH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.



