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B1.0.06 MatemaTtnyeckun aHanus
1. lndp n HanmeHoBaHUe HanpaBneHUs NOAroTOBKMU:
01.05.01 ®dyHaameHTanbHble MaTeMaTMka N MexaHuka
2. NMpocdunb noarotoBkn: CoBpeMEHHbIE METOAbI TEOPUN DYHKLIMIA B MaTeEMaTUKE U
MeXxaHuKe;
Teopus yHKUMA N NPUITOXKEHNUSA
3. KBanudmkaumsa (cteneHb) BeinyckHuka: Matematuk. MexaHuk. lNpenogasatens

4. dopma obyyeHua: OyHas

5. Kadbeapa, otBevarowas 3a peanusaumio aucuunnuubl: Kadegpa matematnye-
CKOro aHanusa

6. CocTaBMTEeNnu nporpamMmmbi:
MneTtHeBa Onbra KOHCTAHTUHOBHA, K.N.H., AOLEHT

7. PekomeHpoBaHa: HaydyHo-meToamndecknm CoBeToM MaTeMaTU4ecKoro pakynbteTa,
npotokon ot 28.03.2024 Ne0500-03

8. YuebGHbIn roa: 2024/2025
2025/2026 CemecTp(-bl): 1, 2, 3, 4



9. Uenu n 3agaum y4eb6HOM QUCLUNIIUHDBI:

Llenu u3y4yeHusi ducyuniuHbl:

- obyyeHne ocHOBaM MaTeMaTM4yeckoro aHanmsa ans opMMpOBaHNA Y CTyAEeH-
TOB NpeacTaBneHnsa 0 MaTemaTuke Kak ocobom mMeToae No3HaHMs NPUPOAbl, OCO3HaHUS
0BLHOCTM MaTeMATUYECKMNX NOHATUI N MOAENen, NpnobpeTeHns HaBbIKOB NIOMMYECKOro
MbILLIEHMST 1 ONEPUPOBAHNSA abCTPaKTHBIMU MaTeMaTUYECKUMIN OBbEKTaMMU;

- BOCNUTaHMEe BbICOKOM MaTeEMaTUYECKOWN KyrbTypbl;

- 3aKnagka oyHgaMeHTa MatemaTuydeckoro obpasoBaHus.

3adayu oucyunnuHbl:

- pasBUTb YMEHME CaMOCTOATESNbHON paboThbl C y4eOHbIMM NOCOBUAMM U OPYron
Hay4YHOW U MaTeMaTU4eCKOWN NiMTepaTypon;

- O3HAKOMWUTb CTYAEHTOB C OCHOBHbIMW MaTeMaTUYECKMMU MOHATUAMM U METO-
Aamn anddepeHumanbHOro U MHTErpanbHOro UcYNCNeHnsa (OyHKUMM OQHOM MU MHOTMUX
nepemMeHHbIX, (hOpMynMpoBKamMM 1 goKasaTenbCTBaMn Hanbonee BaXHbIX Kak ¢ Teope-
TUYECKOW, TaK N C NPaKTUYECKOM TOYKU 3peHUs TeopeM LaHHOIo Kypca;

- MPVBUTb HaBbIKM PELUEHNS1 OCHOBHbIX TUMOB 3a4ad Mo pasgenam AUCUMNINHDI;
BblpaboTaTb Yy CTYAEHTOB HaBblkM MPUMEHEHUSI MOMNYYEHHbIX TEOPETUYECKUX 3HaAHWUN
AN peLleHns NpuknagHbixX 3agav;

- NPUBUTb TOYHOCTb M OBCTOATENBbHOCTbL aprymMeHTauum B MaTeMaTUYecKux wu
APYIrMX HAYYHbIX PACCYy>XAEHUSAX;

- chopmmpoBaTb BbLICOKMA YPOBEHb MaTeMaTU4eCKOW KynbTypbl, AOCTATOYHbLIN
ANS1 NOHUMAaHUSA N YCBOEHUSA NOCHEOYOLLNX KYPCOB;

- cnocobcTBOBaTh: NOArOTOBKE K BEAEHUIO UCCnefoBaTeNlbCkon AeAaTerIbHOCTU B
obnacTsx, MCNONb3yLWMX MaTeMaTUYECKNE METObI; CO34aHMI0 U UCNOMb30BaHUIO Ma-
TeMaTU4eCKUX Mogenen npoueccoB M ob6bLeKToB; pa3paboTke adhpdeKkTUBHbIX MaTemMa-
TUYECKNX METOLOB peLleHnst 3a4a4 eCTECTBO3HAHUSA, TEXHUKN, SKOHOMUKN U ynpaBne-
HUS.

10. MecTo y4ye6HOM AncuUNunHbI B cTpykType OMOIT:

OucunnnuHa «MaTtemaTuyeckmn aHanm3» OTHOCUTCS K obsizaTenbHOM 4acTu
Bnoka 1 ocHoBHOW npodyeccuoHanbHOM obpasoBaTenibHOM MpPorpamMmbl HanpaBreHUs
nogrotoekn 01.05.01 — CoBpeMeHHbIe MeTOAbl TeopUn OYHKUMIA B MaTeMaTmke U Me-
XxaHuke — Cneuymanucr.

OucumnnuHa «MatemaTtmyecknii aHanuad» 6asnpyeTca Ha 3HaHUNAX, NOMyYEeHHbIX
B paMKax LWKOMbHOro Kypca «MaTtemaTtuka» unm COOTBETCTBYHOLLMX MaTeMaTUYECKNX
ANCUMNIIMH cpeaHero npodeccnoHanbHoro obpas3oBaHus, UCMOMb3YHLWKUX COOTBET-
CTBYIOLLME KONMYecTBeHHble MeToabl. [punobpeTeHHble B pe3ynbTaTe 0byyeHusi 3Ha-
HUS, YMEHUS U HaBblKM MCMOMb3YOTCA BO BCEX Ge3 UCKMYEeHUS mMaTeMaTUyecKnx u
€CTeCTBEHHOHAY4YHbIX UCUUNIIMHAX, MOAYMSX U NpakTukax.

11. MnaHunpyemble pe3ynbTaTbl O0y4YeHMA MO AucuunuMHe/mMoAaynio (3HaHuUA,
YMEeHUs, HaBblKU), COOTHECEHHble C NMaHUPyeMbiMU pe3yNbTaTaMu OCBOEHUS
obpa3oBaTesibHOM NporpamMmmbl (KOMNEeTeHUUAMU BbINYCKHUKOB):

Koa HasBaHue Kog(bt) NHankaTop(bl) [MnaHnpyemble pesynbTaThl

KOMMNeTeHunmn obyyeHns

Orl1K-1 | CnocobeH OlK-1.1 | O6bnapaet 6a30-| 3HaTb:
HaxoauTb, BbIMW 3HAHUSIMW, | - aKTyalnbHble W 3HaYMMble
dopmMynmpo- nonyyeHHbIMM B | Nnpobnembl oyHaAaMeHTanbHoOM
BaTb U peLaTtb obnactn maTte- | MaTEMATUKN N MEXAHUKWN.
aKkTyarnbHbIe U MaTUYECKNX U
3Ha4YuMble (nnn) ectecTBeH-| YMeETB:




npobnemsol

dyHOamMeH-
TanbHOM Ma-

HbIX HayK.

TeEMATUKN U
MEXaHUKN

OlK-1.2

YmeeT ncnonb-
3oBaTb 6a30BbIe
3HaHus, nony-
YyeHHble B obna-
CTKU maTtemaTu-
YeCKux n (1Mnwu)
€CTECTBEHHbIX
HayK, B npodec-
cCUoHanbHon ae-
ATENbHOCTW.

OlK-1.3

MimeeT HaBbIkn
BblbOpa MeToa0B
pelleHns 3agav
npodeccuo-
HanbHOW Oes-
TENbHOCTU Ha
OCHOBE Teope-
TUYECKUX 3HAHUI

- ncnonb3oBaTb 0a3oBble 3Ha-
HWK, nonyyeHHole B obnacTtu
MatemaTuyeckmx n (unm) ecte-
CTBEHHbIX HayK, B npogeccuno-
HanbHOW OeATEenbHOCTN.

Bnagetb:

- HaBblkamn BblbOpa MeTOAOB
pelleHna 3agad npodyeccuo-
HarbHOW OeATesfIbHOCTU Ha OcC-
HOBE TEOPEeTUYECKNUX 3HaHUI

12. O6bem AucUMNIIUHBbI B 3a4eTHbIX eAuHMUax/yacax B COOTBETCTBUU C y4eb-

HbIM NnaHom — 24/864.

CDopma npome)KyTquoﬁ aTTecTauun 3a4eTbl, 3K3aMeHbl.

13. TpyaoemkocTb No BUAaM y4ebHomn paboTbl:

TpyaoeMKocCTb (Yachl)

Bua yuebHon paboThl Mo cemecTpam
Bcero
1 cem. | 2 cem. 3 cem. 4 cem.
KoHTakTHas pabota 436 100 100 100 136
B TOM 4ucne: nekumm 218 50 50 50 68
npakTn4eckue 218 50 50 50 68
nabopaTtopHble
KypcoBasi pabota
CamocTtosaTensHas paboTta 284 62 62 80 80
[MpomexyToyHasa atTecrtaums 144 36 36 36 36
WNtoro: 864 198 198 216 252




13.1. CopgepxaHne AUCLMUNIIUHDLI:

Ne Peanunsa-
n/n umsa pasge-
HanmeHoBaHue pas- nl_lanﬂ:cbll"'g
aena CopoepxxaHue pasgena oUcUmMnivHbl NOMOLLBHO
OUCLMUNINHbI 8
OHNawnk-
Kypca,
QYMK
1. Nlekuymn
1.1 | BeegeHue. OnemeH- | BbickasbiBaHUS, NoOrMyeckne onepawmu, https://edu.
Thbl FIOTMKN N TEOPUU Tabnuubl LICTUHHOCTU. [MOHATUE MHOXe- vsu.ru/cour
MHO>eCTB CTBa, Oonepauun Hag MHOXeCTBaMu, paBeH- | se/view.php
CTBO MHOECTB. ?21d=4853
1.2 | BewecTBeHHble unc- | MHoxecTBo R*. Akcvombl nons. Ceoictso | https:/edu.
na HEenpepbIBHOCTN BELLECTBEHHOW MNPSIMOW. | VSu.ru/cour
Akcnombl Apxnmena, Kantopa. Teopema o | se/view.php
BNOXEHHbIX oTpe3kax. OKPeCTHOCTb TOYkM. | ?2id=4853
MpeoenbHass Toyka MHOXecCTBa, €€ CBOW-
ctBo. Teopema bonbuaHo. MolHOCTb
MHoOXecTBa. CYETHble MHOXEeCTBa, KOHTU-
HyarnbHble MHOXeCTBa, Ux cBoncTBa. CYéT-
HOCTb MHOXEeCTBa pauUMOHarnbHbIX 4YKUCEN.
KoHTuHyanbHocTb MHOXxecTBa [0,1]. Orpa-
HWYEHHOCTb MHOXecTBa. BepxHue n Hux-
HWEe rpaHnLbl MHOXECTBA. TOYHbIE BEPXHUE
N HWXKHUE rpaHuubl, X cBOMCTBa. Teopema
O CyLLECTBOBAHUN U €OUHCTBEHHOCTM TOY-
HbIX rPaHULL, MHOXECTBaA.
1.3 | OtobpaxeHus, https://edu.
DYHKLMM OTobpaxeHus, dyHkumn. Knaccudukaums | vsu.ru/cour
dyHKum. MNocnegoBaTeNibHOCTN. se/view.php
?2i1d=4853
1.4 | MNpepen nocnepgosa- | [lpegen nocnegosatenbHocTU. Teopemsbl O | https://edu.
TenbHOCTU npegenax: o eaMHCTBEHHOCTW npedena; o | vsu.ru/cour
npegene noCTOSIHHOW; O nepexode K npe- | selview.php
aeny B paBeHcTBax, 06 orpaHuyeHHocTw | ?id=4853
cxogsawenca nocnegosartenbHocTu. [oa-
nocnegoBaTenbHOCTb. [NpnHUMN BonbuaHo-
BenepwTpacca. HactuyHbin npegen. Bepx-
HUM WU HWKHUIA Npefenbl nocnenoBaTerbHO-
cTn, nx csounctea. Ycnosue Kowwn. Kpute-
pun Kowwm cyuwiectBoBaHus npegena no-
cnepoBaTenbHocTu. [lpegen MOHOTOHHOWN
nocnegoBaTenbHOCTH.
1.5 | Teopus npenenos Mpepen dyHkuun. [Mpegen dyHKkumMM no | https://edu.

dYHKUMM

MHOXecTBy. OOHOCTOpPOHHME  npenensl.
Mpepen no lenHe. CBA3b Mexay cylie-
CTBOBaHMEM npegena (QyHKUMM u cyuie-
CTBOBaHMEM rnpefena rno MHOXeCTBaMm; Mo
enHe, OOHOCTOPOHHMX Npeaenos. becko-
HEeYHO Manble Wn 06eckoHeyHo OGonblune
dyHKUMN, UX CBOWCTBA. Teopema O npegn-
CTaBneHnn YHKUUKN, NMeoLLEen KOHEYHbIN
npegen. Teopembl O npedenax: O eOuH-
CTBEHHOCTU Npedena; O nokanbHOW orpa-

vsu.ru/cour

selview.php
2id=4853
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HUYEHHOCTU PYHKLMU, UMEOLLEN KOHEYHbIV
npegen n. O ceBoncTBax Npegenos, CBA3aH-
HbIX C HepaBeHCTBamu; 06 apudpmeTnye-
CKMX CBOWCTBax npefenos; O npegene
NPOMEXYTOYHON PyHKUMW. Ycrosue Kowwuw.
Kputepun Kowm cyuiectBoBaHuA npegena
dyHkumn. O npegenax MOHOTOHHOW (PYHK-
umm [epBbin M BTOpPOM 3amMeyaTerbHble
npegensl. BbluucneHne npegenoeB ¢ uc-
NONb30BaHNEM KOMMNbIOTEPHbLIX TEXHOMOIMMMN.

1.6

HenpepbIBHOCTb
dyHKUMM

HenpepbIBHOCTL  (PyHKUMM B TOYKe, Ha
MHOXeCTBe, OOHOCTOPOHHAS HenpepbIB-
HOCTb. TOYKM paspbiBa, UX Knaccugukaums.
PaBHOMepHaa HenpepbiBHOCTL. Apudme-
TUYECKMEe CBOWCTBA HenpepbIBHbIX YHK-
unn. HenpepbIBHOCTb CMOXHOM  (PYHKUUMN.
CsonctBa (QyHKUMIW, HENpepbIBHbLIX Ha OT-
peske: Teopema Bewneplwtpacca. Teopema
KaHTopa. Teopema Kowwmn O npomexyTou-
HbIX 3Ha4YeHunax dyHkumn. Cnegctems. O6-
paTHble (PYHKUUKN, NX CyLLLeCTBOBAHUE N He-
npepbIBHOCTb. HenpepbIBHOCTb OCHOBHbIX
afieMeHTapHbIX PYHKUMA U 3neMeHTapHbIX
dyHKUMNA. 3amevaTernbHble npegernoi.
CpaBHeHue doyHKUMNA.

https://edu.
vsu.ru/cour

selview.php
2id=4853

1.7

MponsBogHas u
anddepeHuman

MpounssogHas. HenpepbIBHOCTbL (PyHKUMN,
nMmerLLen nNpousBoHyo. 'eomeTpunyeckumn
N PU3NYECKMA  CMbICIT  NPOU3BOLHOMN.
ApudmeTnyeckne cBonCTBa MPOU3BOAHON.
MponsBogHas obpaTHon dyHKumK. [Mpons-
BogHaA CnoxHown dyHkumn. lNponsBogHble
rmnepbonnyecknx yHkumn. Tabnuua npo-
n3BoaHbIX. Jlorapudpmuyeckas npomsBoa-
Has. [NponsBogHasa pyHKUMK, 3aaHHOM na-
pameTpuyeckn. [OuddepeHumnan. CsaAsb
Mexay cywectBoBaHvem guddepeHumnana
N npoussBogHon. ApudmeTndeckue CBOWM-
cTBa guddepeHumana. Tabnuua gudde-
peHunanoB. 'eomeTpnyecknun cmbicn gud-
depeHumana. [OudpdepeHunan CroxHomn
dyHKUMn. UHBapmaHTHOCTL dopMbl  1-ro
anddepeHumana. [lNponsBogHble BbICLLNX
nopsiakoB. NMponssogHble BbICLLEro nopsaaka
OT CYMMbl N Npou3dBefeHnss OBYX PYHKLMNA.
OnddepeHunansl BbICLLEro nopsigka
CNOXHOW (pyHKUUKN. NHBapuaHTHOCTL dop-
Mbl AndpdepeHumanoB BbICLLEro Mopsiaka.
Teopembl 0 gudepeHUMpyeMbIX PYHKLN-
ax (1T1. ®epma, Ponns, Jlarpanxa, Kowum).
[MpaBuno Jlonutansa packpbiTua Heonpeae-
néHHocten. ®opmyna Teunopa. Wccnepo-
BaHWe OYHKLMIA C MOMOLLbIO NPOU3BOAHbIX:
Ha MOHOTOHHOCTb, Ha 3KcTpemMyMm. Wccne-
AoBaHve OYHKUMA Ha BbIMYKNOCTb. Haxox-
AeHne Toyek nepernba rpaduka yHKUUN.
HaxoxgeHne acmmnTtoT doyHKumn. Obuwias
cxema mnccriegoBaHna yHKUUKA U NoCcTpoe-
HWe 3cKun3a rpadouka dyHKUUN.

https://edu.
vsu.ru/cour

selview.php
2id=4853
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1.8

HeonpegeneHHbIn
nHTerpan

MepBoobpa3Haa M HeonpeAenéHHbI UHTe-
rpan. CBoncrtBa HeonpenenéHHoro WuHTe-
rpana. Tabnuua uHTerpanoB. 3ameHa ne-
peMeHHoWn. WHTerpmpoBaHme Mo 4acTam.
NHTerpnpoBaHne paunoHanbHbIX (OYHKLWUA.
NHTerpnpoBaHune npocTtbix gpoben. Metopq
HeonpeaenéHHblx KoadduumeHtos. Metopq
OcTtporpaackoro. WHTerpuposaHue wuppa-
UnoHanbHbIX QyHKUMA. [NogcTaHoBkM -
nepa. WHterpupoBaHue gudpdepeHumarnbs-
Horo 6uHoma. WHTerpupoBaHWe TPUroHO-
mMeTpudecknx dyHkuun. Hebepylumeca uk-
Terpansbl.

BblumMcneHne nHTerpanoB ¢ NOMOLLbIO KOM-
NbIOTEPHbIX TEXHOSTOMUMN.

https://edu.
vsu.ru/cour

se/view.php
?id=4853

1.9

OnpepeneHHbin NH-
Terpan PumaHna

OnpepeneHve onpegenéHHoro uHTerpana.
Mpymepbl BbldUcNeHUs. OrpaHUYeHHOCTb
NHTEerpupyemMon yHkumMn. BepxHue n HUx-
Hue cymmbl [JapOy, nx csoncTBa. YCrnoBus
CYLLIECTBOBaHUSA ONpeaenéHHOro WHTerpa-
na. Knacc nHterpupyembix dyHKUmMn. CBou-
cTBa onpepenéHHoro mHterpana. Onpege-
NEHHbIN NHTEerpasn ¢ NnepemMeHHbIM BEPXHUM
npegenom. Ero ceoncrea. ®opmyna Heto-
TOHa-JlenbHuua. 3ameHa nepemMeHHon wn
WHTErpMpoBaHue Mno YactaMm B onpenenéx-
HOM uHTerpane. lNpunoxeHna onpenenéex-
HOro mHTerpana. Mepa nnoOCKUX MHOXECTB.
CeoncTtBa Mepbl. BbluncneHne nnowagen
nrockux curyp. OnuHa gyrn. HaxoxaeHwe
ANVHBbI Oy KpUBOW. BbluncneHne obbéma
Tena BpalwleHud, nnowagn noBepXHOCTH
BpaweHunsa. Pabota cunbl. HaxoxaeHune pa-
60Tbl cunbl. BeluncneHne maccobl oyrm Kpu-
Bon. CtaTn4yeckne MomeHTbl. HaxoxpeHue
KoopaMHAaT LEeHTpa TSHKeCTU Ayrn KpPUBOM.
MpubnmxeHHoe BblYUCIEHME ONpeaenéeH-
HOro mHTerpana. ®opmynbl NPAMOYTroSfibHU-
KoB, Tpaneuun, CUMNCoHa.

https://edu.
vsu.ru/cour

se/view.php
?2id=4853

1.10

HecobcTBEeHHbIe UH-
Terpansbl

HecobCTBEHHbIN MHTErpan oOT HeorpaHu-
YeHHOM yHKUMKU. HecobCTBEHHbLIN WHTe-
rpan no 6eckoHeYHOMY NpoMEXyTKy. Wc-
Nnonb3oBaHWEe KOMMbKOTEPA ANs BblYUCHE-
HNS HECOBCTBEHHbIX MHTErpasnos.

https://edu.
vsu.ru/cour

sel/view.php
?id=4853

1.11

DYHKUMSA MHOMNX ne-
pPEeMEHHbIX

MpocTtpaHcTBo R". MeTpuka. Hopma ane-
meHTa. OkpecTHOCTb TouYku. [locneposa-
TenbHOCTb. [lpeden nocnegoBaTenbHOCTW.
OKBMBaNeHTHOCTb CXOAMMOCTW nocnenoBa-
TENbHOCTU MOKOOPANHATHON CXOLAMMOCTMW.
CBoKicTBa cxogdwmxcsa nocnegoBaTenibHO-
cten. [lognocnenoBaTenbHOCTb. |_|1pl/IHL|,l/II'I
BonbuaHo-BeiiepwTpacca. f:R"—R*. lpe-
pen. [lNpegen no MHoxecTtBy. CBowncTBa
npegenos. [MoBTOpHbIE npedensl, YCroBUS
nx paseHctBa. [lpegen no lNenHe. Henpe-
pbiBHOCTL f:R"—R!. CgolicTBa HenpepbiB-
HbIX (PYHKUMA. HenpepbIBHOCTL Cynepnosun-
UMM HenpepbiBHbIX dYHKUMK. Henpepbis-

https://edu.
vsu.ru/cour

selview.php
?id=4798
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HOCTb 3rieMeHTapHbIX QPYHKLUNA HECKOSTbKNX
nepemeHHblx. PaBHOMepHas HenpepbiB-
HOCTb. Teopembl BewnepwTpacca, Kowwu
KaHTopa. OuddepeHumpyemMocTb fR" R
(no ®pewe). T[lpoussogHas (dpelue).
CeownctBa guddepeHumnanos u npou3sog-
HbiX. YacTHble npoussogHble f:R"—R™.
Ceasb  Mexagy auddepeHUnpyemMocTbto
YHKUUN 1 CYLLLECTBOBAHMEM YaCTHbIX NPO-
n3BoaHbIX. Bug npowussogHom n guddpe-
peHumana (®pewe). [MpoussogHas no
HanpasneHuto. pagveHT. OuddepeHuymnan
[[aTo, npousBogHas [ato. CBaA3b mMexay
andpdepeHumpyemocTtbio no dpewe mn no
MaTto. OuddepeHunan CrnoXXHOM yHKUNN.
NHBapunaHTHOCTb ¢hopmbl nepBoro gudde-
peHumana. AunddepeHumansl BbiCLEro no-
psgka. YacTHble NpOM3BOAHbIE BbICLUENO
nopsigka. YcrnoBusi paBeHCTBa CMeELUaHHbIX
npon3BogHbIX. Popmynbl ANS BblYMCNEHNS
AndodoepeHumanoB N NPon3BOAHbIX BbiCLIe-
ro nopsiaka oT CroXHou oyHKumMn. HenHea-
pUaHTHOCTb oopMbl 2-ro audpdepeHunana.
dopmyna Tennopa ana f:R"—R". JkcTpe-
MYM (PYHKUMM HECKOSTbKUX MEePEMEHHbIX.
Oto6paxerue f: R"—R™. Mpenen. Henpe-
pbIBHOCTb. [AnddepeHuman n nponssoaHas
(Ppewe). Nx ceomnctea. OuddepeHumnan u
npoussogHas (ato). Nx ceowncTtea. Hess-
Hble dyHKuMn. CyllecTBOBaHWE HESABHbIX
otobpaxeHuit f:R*>R!. CyuwectBoBaHue
HesiBHbIX oToBpaxenuit f:R">R?, f:R"->R™.
CBonctBa HenpepbiBHbIX  OTOBpakeHui
f:.R"—>R™. Csoinctea matpuy Akobu n sko-
buaHoB oTobpaxeHun. OTobpaxeHue ¢ He
paBHbIM HyIo sskobnaHom. CyliecTBoBaHue
obpaTtHoro oTobpaxkeHusi. YCIOBHbIN 3KC-
TPEMYM.

1.12

Pagbl, pyHKUmo-
HanbHbIe Nocneno-
BaTtenbHoOCcTU. becko-
HeYHble npounseeae-
HUA

Uncnosble psigbl. CBoWCTBa CXxoasLmMXcs
psgoB. Heobxoanmbii NprU3HaK CXoaMMOCTU
paga. Kputepun Kowwn. [lNpusHakm cxogu-
MOCTWN 3HAKOMOSOXUTENbHbIX pagoB. Abco-
NIOTHO cxogswmecs psabl. CBoncTtea abco-
NIOTHO cxoasawmxcs psgoB. HeabcontoTHo
cxopgdawmeca psagbl.  Teopema PumaHa.
MpusHakn LOupuxne, Abensa. YMHOXeHue
pagoB. PyHKUMOHaNbHbIE MOCnegoBaTenNb-
HocTU. CXOAMMOCTb MNOTOYEeYHasl, paBHO-
MepHas. [lpu3HakM paBHOMEpHOM CXoau-
MOCTU. HenpepbIBHOCTb, UHTETPUPYEMOCTb,
AndpdepeHUMpyemMoCcTb npeaesibHoN (PyHK-
unn. OyHKUMoHanbHble pagbl. CxoaMMoCTb
noToyeyHasi, paBHoMepHasi. [NpnsHaku pas-
HOMEpPHOW CXoOMMOCTU. HenpepbiBHOCTb,
NHTErpupyemMocTb, avpdepeHUnpyemMocTb
CyMMbl yHKUMOHanNbHoro psiga. Ctenew-
Hbole pagbl. Teopema Abens. HaxoxaeHue
paguyca CXOOMMOCTM CTENEeHHOro psaga.

https://edu.
vsu.ru/cour

sel/view.php
?id=4798
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AnddepeHumpyemocTs U uMHTErpupye-
MOCTb CyMbl psiga. AHanutuyeckne qyHK-
umn. Pag Tennopa. PasnoxeHne dyHKUNN
B pag Teunopa. ®opmynbl Qunepa. becko-

HeyHble npou3BegeHnda. Heobxogmmbli
npuaHak cxogmmocTtn. Ceasb ¢ pagamu. Ab-
conTHas cxoaumocTtb. Kcnonb3oBaHue
KOMMblOTEpPa ANA pasnoXeHnsa qyHKuuMn B
psaa.

1.13 | Pagbl ®ypbe u npe- Pagbl ®ypbe. OpTOHOpMUpPOBaHHbIE cu- | https://edu.
o6pasoBaHue Gypbe | CTEMbI B INbOEPTOBOM NpocTpaHcTae. Pap | vsu.ru/cour

dypbe No anemeHTam OPTOHOPMUPOBAHHOM | se/view.php
cuctembl. HepaBeHcTBO Beccens. 3amkHy- | ?id=4798
Tble M MOSfHble OPTOHOPMUPOBAHHbIE CU-

ctembl. PaBeHcTBO [lapceBand. TpuroHo-
meTpuyecknin psag Pypoe. CTpemneHve Ko-
apdpuumneHtoB dypbe K Hymw. WHTerpan

Oupwnxne. [MpuHumn nokanusaumn. [loTo-

YyeyHas cxogumocTtb paga dPypbe. Teopema
BenepuwTpacca. Teopema HOvpwnxne.
[MoyneHHoe guddepeHunpoBaHue U MNHTe-
roupoBaHue psga Pypbe. YacTHble BuAbl

pagos ®dypbe. KomnnekcHasa 3anucb psaga

®ypbe. [lpeobpasoBaHne Pypbe. ObpaT-

Hoe npeobpasoBaHne Pypobe.

1.14 | WHTerpansbl, 3aBuca- | CobCcTBeHHble WHTerpanbl, 3aBucswme ot | https://edu.

WMe OoT napameTpa napaveTpa. HenpepbIBHOCTb, MHTErpupye- | vsu.ru/cour
MOCTb, AuddepeHumpyemoctb. Hecob- | se/view.php
CTBEHHblE WHTErpanbl, 3aBucsawme oT na- | 2id=4798
pameTpa. PaBHOMepHas cxoAUMOCTb, €€
npusHakn. HenpepbiBHOCTb, WHTErpupye-
MOCTb,  AudpepeHunpyemMocts  Hecob-
CTBEHHOro WHTerpana, 3aBucsLlero oT na-
pameTpa. WHTerpanbl dwunepa, unx CcBOW-
cTBa. BbluncneHve nHterpanos ¢ NOMOLLbIO
WMHTEerpanos, 3aB1CALLUMX OT NapameTpa.

1.15 | HTerpupoBaHue [iBonHOM uHTerpan. Ycnosus cylwectsoBa- | https://edu.
YHKLMN HECKOMbKMX | HYSI. CBongTBa ABOWHOro mHTerpana. Cee- | vsu.ru/cour
nepeMeHHbIX AEeHWe [BOWHOrO MHTEerpana kK noBTOpHoMYy. | se/view.php

3ameHa nepemMeHHbIX B BOWHOM WHTerpa- | ?id=4798

ne. NeomeTpuyeckne n MexaHu4eckue npu-
NOXEHUS OBOMHbIX WHTerpanos. TpouHOWn
NHTerpan. Ycnosus cyuiectsoBaHus. Ceomn-
ctBa. CBegeHne K NOBTOPHOMY MHTerpany.
3ameHa nepemMeHHbIX B TPOWHOM WHTerpa-
ne. NeomeTpunyeckne n MexaHu4eckue npu-
NOXEHUs1 TPOMHOIro WMHTerparna. N-KkpaTHbIN
nHterpan. Ceoncrea. CeegeHne ero kK no-
BTOpPHOMY. 3ameHa nepeMeHHbIX. Hecob-
CTBEHHble KpaTHble WHTerpanbl. Cnocobbl
3alaHNA KpPUBbIX Ha MMOCKOCTU U B MpPO-
cTpaHcTBe. KacatenbHas u Hopmanb. Kpu-
BOSIMHENHLIN uHTerpan 1-ro poga. Cesasb C
PUMaHOBCKMUM UHTerpanom. CBoncTBa Kpu-
BONMMHENHOro uHTerpana 1-ro poga. [pwu-
noxeHusi. KpuBonuHenHble nHTerpanbl 2-ro
poga. CBdA3b C KPUBOSIMHENHBIM WHTErpa-
nom 1-ro poga, ¢ pUMaHOBCKMM WHTErpa-
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nom. ®opmyna [pyuHa. Ycnosus He3aBUCU-
MOCTU KPUBOJSIMHEMHOIO WHTErpana 2-ro
poga OT nyTu uHTerpupoBaHusa. Cnydau
Hanuums ocobbix Touvek. MpunoxeHnsa kpu-
BOJIMHEMHOro uWHTerpana 2-ro popga. [lo-
BEPXHOCTb B TPEXMEPHOM MNPOCTPaHCTBE.
KacaTenbHas nnockoctb, HopMasnb K Mo-
BEpPXHOCTU. [1OBEPXHOCTHLIN MHTerpan 1-ro
poaa. CeBegeHne ero K pMMaHOBCKOMY WH-
Terpany. CBoncTBa 1 NPUNoOXeHNa noBepx-
HOCTHOro uHTerpana 1-ro poga. OpueHTa-
unsa nosepxHoctn. OQHOCTOPOHHME U OBYX-
CTOPOHHME MNOBEPXHOCTU. [lOBEPXHOCTHbIE
nHTerpanel 2-ro poga. CeAsb uUX C puma-
HOBCKMMU uHTerpanamu. Corictea. dPop-
myna OcTtporpagckoro-laycca. ®opmynbl
Ctokca un Octporpagckoro-laycca B Bek-
TopHOoM chopme. Popmyna Crtokca. OcHOB-
Hble onepauuu Teopumn nong. ConeHongHoe
none. MNMoteHumanbHoe none.

2. [NpaKkTnyeckme 3aHATUSA

1.1 | BeeaeHue. https://edu.
MeTon maTtematmyeckon uHaykumm. CBOn- | vsu.ru/cour
cTBa Moayns se/view.php

?2id=4853
1.2 | BewecTBeHHble unc- | MHoxectBo R'. MowHocTb MHOXecTBa. | https://edu.
na C4yéTHble  MHOXeCTBa, KOHTWHYyasnbHble | VSu.ru/cour
MHOXecTBa. BepxHue u HwxHMe rpaHuubl | selview.php
MHOXeCTBa. TOYHble BepxHMe WU HWkKHue | 2id=4853

rpaHuLbl, UX CBOMCTBA.

1.3 | OTtobpaxeHus, httgs:/;edu.

HKLUUN - vsu.ru/cour
pyHKL, MocTpoeHme 3CkN30B rpachnkoB YHKLMA. | e = s
?2id=4853
1.4 | MNpepen nocnepgosa- | [lpegen nocneposatenbHOCTU. PasnuuHble | https://edu.
TenbHOCTU npuemsl BbluMcreHns npegenos. [loano- | vsu.ru/cour
cnefoBaTenbHOCTb. YacTuyHbIM  Npefen. | selview.php
BepxHun n HwxHUMA npepgenel nocnepoBa- | ?2id=4853
TenbHocTn. Kputepun Kowwm cyuwecTtBoBa-
HUS Npegena nocrnegoBaTenbHOCTH.
1.5 | Teopus npegenos Mpegen gyHKumn. BeluncneHne npegenos. | https://edu.
DYHKLMM OpHocTopoHHME npepenbl.  BeckoHe4vHo vsu.ru/cour
Manble n 6eckoHe4yHo Gonblmne yHKUMK, | selview.php
nx ceonuctea. [lpeactaeneHve QyHKUMKM, | 2id=4853
nMmewulen koHeuvHoln npegen. CBoncTBa
npegenioB, CBs3aHHble C HepaBeHCTBaMU;
apumMeTndeckme CBOWMCTBA Npeaenos.
[MepBbIN M BTOPOW 3amMevaTternbHble npege-
nbl. BeluncneHve npegenoB ¢ UCMNONb30Ba-
HMEM KOMMNbIOTEPHbBIX TEXHONOMNM.
1.6 | HenpepbIBHOCTb HenpepblBHOCTL  (pyHKUMM B Touke, Ha | https://edu.
DYHKLMM MHOXeCTBE, OLHOCTOPOHHSAS  HenpepbiB- | Vsu.ru/cour
HOCTb. TOYKKM paspbiBa, UX Knaccudukaums. | selview.php
PaBHOMepHas HenpepbIBHOCTb. 3ameua- | ?2id=4853
TenbHble npeaensl. CpaBHeHWE YHKLMNA.
1.7 | MpownsBoaHas u MpoussoaHas. FeomeTpudeckuin n duande- | https://edu.

andpdepeHuman

CKMM CMbICn npou3sogHon. ApudpmeTtnye-

vsu.ru/cour
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CKue cBoncTBa npomnssogHou. [NponssogHas
obpatHon yHKuuKn. [lNpousBogHas CNOX-
HOWM pyHKUMK. [pounsBogHble rMnepbonuye-
CKMX (PyHKUuKW. Jlorapudpmuyeckass npous-
BoAHas. [NpoussogHaa pyHKUMMK, 3a0aHHOMN
napametpuyeckn. [OudpdepeHuman. [Oud-
doepeHuman croxHon gyHkumn. NMpounssoa-
Hble BbICLUMX NopaakoB. OuddepeHumnansi
BbICLLEro nopsagka CIIOXHOW  (PyHKUMMK.
dopmyna Tennopa. WccnegosaHne yHkK-
UMA C NMOMOLLBIO MPOM3BOOHbLIX: HA MOHO-
TOHHOCTb, Ha 3KCTpeMyM. WccrnegoBaHue
dyHKUMIM Ha BbINYKIOCTb. HaxoxaeHue To-
yek nepermba rpaduka dyHKUMN. Haxox-
AeHne acumnToT pyHKummn. Oblwasa cxema
nccnegoBaHna OYHKUMA U NOCTPOEHUE 3C-
Knsa rpadomka yHKLMK.

selview.php
?2id=4853

1.8

HeonpegeneHHbIN
NHTEerpan

MepBoobpasHas n HeonpeaenéHHbI MHTEe-
rpan. Tabnuua uHTerpanoB. 3ameHa nepe-
MeHHoW. WHTerpnpoBaHue no 4vactam. UH-
TerpypoBaHve paumoHasibHbIX  YHKLUUNA.
NHTerpnpoBaHune npocTtbix gpoben. Metopg
HeonpeaenéHHblx KoaduumeHtos. Metoa
OcTtporpaackoro. WHTerpuposaHue wuppa-
UnoHanbHbIX QyHKUMKA. [NogcTtaHoBkM -
nepa. WHTerpupoBaHue audpdepeHumans-
Horo 6uHoma. WHTerpupoBaHWe TPUrOHO-
METPUYECKNX DYHKLUNA.

BbluncneHne nHTerpanoB ¢ NOMOLbLIO KOM-
NbIOTEPHbIX TEXHOSTOMUMN.

https://edu.
vsu.ru/cour

selview.php
2id=4853

1.9

OnpegeneHHbln UH-
Terpan PumaHa

BbluncneHne onpenenéHHOro uHTerpana.
dopmyna HeloToHa-JlenbHuua. 3ameHa ne-
PEMEHHON U UHTErpupoBaHMe No 4acTam B
onpegenéHHoM wuHTerpane. BbluucneHne
nrowanen nnockux duryp. HaxoxgeHue
ANMHBIL Oy KpuBOW. BbluncneHne obbéma
Tena BpalwleHud, nnowagn noBepXHOCTH
BpaweHusa. HaxoxgeHue paboTbl cunbl.
BbluncneHne maccol ayrm kpmeown. Cratu-
yeckMe MOMeHTbl. HaxoxgeHue koopauHaT
LeHTpa TsKecTu ayrn Kpneon. Mpnbnuxen-
HOe BblYMCNEHNE ONpeaenéHHOro nHTerpa-
na. ®opmynbl NPSAMOYroSIbHUKOB, TpaneLuun,
CumncoHa.

https://edu.
vsu.ru/cour

selview.php
2id=4853

1.10

HecobcTBEeHHbIe UH-
Terpansbl

HecobCTBEHHbIN MHTErpan oOT HeorpaHu-
YeHHOW yHKUMKU. HecobCTBEHHbIN WHTe-
rpan no 6eckoHe4yHoOMy npoMexyTky. WUc-
nofib3oBaHWe KoMMbOTEPA ANS BblYUCHE-
HUS HECOBCTBEHHbIX MHTErPasnos.

https://edu.
vsu.ru/cour

selview.php
?2id=4853

1.11

®YHKUMSA MHOTUX Me-
PEMEHHbIX

MpoctpaHctBo R". [pemen nocnenosa-
TenbHocTu. :R">RY. Mpeaen. Mpegen no
MHOXecTBy. CBowcTtBa npegenos. NoBTop-
Hble npepdensbl. HenpepbiBHocTb f:R"—R!.
CovicTBa HenpepbIBHbIX PyHKUNn. PaBHO-
MepHas HenpepbIBHOCTb. YacTHble npous-
BogHble f:R"—>RY.  TMpousBogHast no
HanpasneHuto. [pagueHT. OuddepeHunan
CNoXHOM  doyHKumMn.  [dndpdpepeHumansl

https://edu.
vsu.ru/cour

selview.php
2id=4798
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BbICLIEro nopsgka. YactHole NpousBOaHbIE
BbiCcLLero nopsaka. ®opmynbl AnNa BblYUC-
nexvs gudpepeHunanos M nNpPousBOLHbIX
BbICLLEro nopsgka OT CIIOXHOW (PYyHKUUMK.
- .pn 1
dopmyna Tewnnopa gnsa f.R"—R". JkcTpe-
MYM (PYHKUMM HECKOSTbKUX MEePEMEHHbIX.
YCNOBHbIN 9KCTPEMYM.

1.12 | Pagpl, pyHKUMO- Yucnosble psagbl. Heobxogumbln npusHak | https://edu.
HanbHble nocneno- cxXogunMmocCTn psaaa. I'Ip|/|3HaK|/| CXOAMMOCTW | Vsu.ru/cour
BaTENbHOCTU. Becko- | 3HAKOMONOXWUTENbHBIX psiaoB. AGCOMOTHO | se/view.php
HeuHble Nponasese- cxogawmeca psagbl. lNMpusHakn Oupuxne, | ?id=4798
s Abens. PyHKUMOHAmNbHbIE nocrnepoBaTerib-

HOCTW. [pu3Haknm paBHOMEPHOM CXOAUMO-
cTn. OyHKuMOHanbHble paabl. CTeneHHble
paabl. HaxoxgeHve paguyca cxoguMocTwu
cTeneHHoro psga. PasnoxeHve yHKumi B
pag Tewnnopa. ®opmynel Sunepa. Ncnonb-
30BaHWe KOMMbKOTEpa ANA pasfoXeHus
doyHKUNKM B psaa.

1.13 | Panei Oypbe u npe- Panbl ®ypbe. HacTHble BUabl pagos Pypbe. https://edu. s./;edu.
obpasosaHue Pypbe | KomnnekcHas sanuck pspa dypbe. Mpeot- | LHTWCOUr

se/view.php
pa3oBaHue dypbe. ~id=4798

1.14 | WHTerpansl, 3aBuca- | CobCcTBEHHblE WHTerpansbl, 3aBucsAwue ot | https://edu.
mMe oT napameTpa napameTpa. HecobCTBeHHble WHTerpansl, | vsu.ru/cour

3aBucsawme oT napametpa. PaBHomepHas | se/view.php
CXOOMMOCTb, €€ npuaHaku. NHterpanbl On- | ?id=4798
nepa, ux cBomMcTBa. BbluncneHue uHterpa-

NOB C MNOMOLLBI MHTErpanos, 3aBUCALLNX

OT napamerTpa.

1.15 | MHTerpupoBaHue [BonHon wuHTerpan. CsBeaeHwe [ABOWHOrO | https://edu.
beHKLI.VIVI HecKonbkux | HTErpana K ItI’OBTOpHOMy. 3ameHa nepe- VSU..rU/COUY
NepeMeHHbIX MEHHbIX B [BOMHOM uHTerpane. ['eomeTpu- | se/view.php

yeckMe U  MexaHuyeckne npunoxeHus | ?2id=4798

ABOMWHbIX UHTerpanos. CBegeHne K NoBTop-
HOMY WHTerpany. 3ameHa nepemMeHHbIX B
TPOMHOM WuHTerpane. [eomeTpuyeckne wn
MeXaHU4yecKkne MNpPUNOXeHUss TPOWHOIO WH-
Terpana. HecobcTBeHHble KpaTHble WHTe-
rpanbl. KpuBonvHenHbln nHterpan 1-ro po-
Aa. CBdA3b C PUMAHOBCKUM WHTErpanom.
CBoWncTBa KPMBOMMHENHOrO MHTEerpana 1-ro
poga. MNpunoxeHna. KpBonuHeENHbIE UHTE-
rpanbl 2-ro poga. CBs3b C KPUBOSIMHENHbBIM
WHTerpanom 1-ro poga, ¢ pUMaHOBCKUM UH-
Terpanom. ®opmyna [puHa. [Npunoxenuns
KPUBONUHENHOro uHterpana 2-ro poga. llo-
BEPXHOCTHbIN MHTerpan 1-ro poga. Ceege-
HWe ero K puMaHoOBCKOMY UHTerpany. Ceomn-
CTBa U NPUITOXXEHNA NMOBEPXHOCTHOIO UHTe-
rpana 1-ro poga. NoBepxHOCTHbIE MHTErpa-
nbl 2-ro poga. Ces3b UX C PUMaAHOBCKMMM
nHTerpanamu. dopmyna OcTporpaackoro-
Maycca. ®opmyna Ctokca. OCHOBHblE one-
pauuu Teopun nons.
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https://edu.vsu.ru/course/view.php?id=4798
https://edu.vsu.ru/course/view.php?id=4798
https://edu.vsu.ru/course/view.php?id=4798

13.2. Tembl (pa3genbl) AUCUMNIIUHBI U BUAbI 3aHATUN:

Buabl 3aHaTMIA (4acoB)
Ne HavmeHoBaHve pasgena avc- Na6o- |CamocTo-
Jlek- | MNpakTn-
n/n LUUNNHBI paTop- [ATenbHasa | Bcero
Lunn yeckue
Hble | paboTa
01 BeseneHne. SnemeHTbl Norukm u 4 4 10 18
TEOpUM MHOXECTB
02 BewecTBeHHbIE Yncna 8 6 10 24
03 | OtobpaxeHus, QyHKUNN 4 8 10 22
04 [Mpenen nocnegoBaTenbHOCTH 14 14 16 44
05 | Teopua npegenoB OyHKLNN 12 12 10 34
06 | HenpepblBHOCTb OYHKLUMMK 12 10 10 32
07 ZEOMSBOHH% n onpdepeHymn- 20 20 20 60
08 HeonpegeneHHbIn nHTerpan 12 20 20 52
09 | OnpeaeneHHbIn nHTerpan Pu- 20 20 30 20
MaHa
10 HecobCcTBEHHbIE MHTErpansl 6 10 18 34
11 | PyHKLMA MHOTMX MEPEMEHHbBIX 24 20 26 70
12 Pagbl, yHKUMOHAsbHBIE NO-
cnepoBaTenbHOCTU. BeckoHey- 20 20 20 60
Hble Npou3BeneHust
13 | Pagbl dypbe n npeobpasosa- 18 12 20 50
Hne Pypbe
14 WHTerpansl, 3aBucsLLme oT na- 14 16 20 50
pameTtpa
15 | NHTerpupoBaHne oyHKUMN He- 30 26 44 100
CKOJbKUX NepeMeHHbIX
WNtoro 218 218 284 720

14. MeToanyeckme ykasaHus onsi ody4arolmxcsa no 0CBOEHUIO AUCLUNTIUHbI:
Memoduueckue yka3aHusi K 1eKUUOHHbIM 3aHAMUSM

B xo4e NekuMOHHbIX 3aHATU HEO6XO0OUMO BECTM KOHCNEKTUPOBaHNE y4ebHoro maTte-
puana. Obpawate BHUMaHNE Ha KaTeropuun, opMyrMpoBKM, pacKkpbliBatoLLne coaep-
XaHue TexX UNn NHbIX SIBIIEHMI 1 NPOLECCOB, HayYHble BbIBOAbI U MPaKTUYEeCKne peko-
MeHaauuun. XKenaTenbHO oCcTaBuUTb B paboymx KOHCNEeKTax nons, Ha KoTopbIx genaTb
NOMETKN U3 peKoOMeHAOBaHHOW NuTepaTypbl, AONOMHSWME MaTepman npocnyLaHHOn
nekuuu, a Takke nogvepkmBatoLLme ocobyto BaXXHOCTb TEX UMW UHBIX TEOPETUYECKUX
nonoxeHun. 3agasaTb NpenogaBaTento yTOYHSOWME BONPOCHI C LENb YACHEHUSA
TEOPETUYECKNX MOMOXKEHUIN, paspeLLEHNS CNIOPHbIX CUTYaLUNA.

Memoduyeckue pekomeHOayuu cmyoeHmam K rnpakmu4yeCcKuM 3aHImusm

BaxxHom cocTaBHOM YacTbio y4eBHOro npolecca B By3e SABNAKTCS NpakTUYecKne 3aHs-
Tna. MNpakTnyeckne 3aHaTusa TpebyT NOMMMO 3HaHMI TEOpPEeTUYECKOro MaTtepmana
eLle 1 HaBblKOB peLleHns NpakTU4Yecknx 3agad, 1 NOMoratoT CTyAeHTam rinyoxe ycBo-
UTb y4ebHbIN MaTepuarn, NpruobpecTn NpakTUYeCKne HaBbIKN N HABbIKM TBOPYECKON pa-
60Tbl Hag y4ebHOM 1 Hay4YHOW NIMTEpPaTypPOMn.

B Hayane npakTU4eckoro 3aHATUSA NpoMcxoauT obCcyxaeHne 3agad, peLleHHbIX CTyAeH-
TaMun CaMOCTOSATENbHO AOMa. 3TO BO3MOXHOCTb 4S9 CTYAEHTOB eLe pa3 obpaTtntb
BHMMaHWE Ha HE HEMOHATHbIE 4O CUX NMOP MOMEHTbI U OKOHYaTENbHO pa3obpatb ux.




MpenogaBaTenb MOXET (BbIGOPOYHO) NPOBEPUTL 3aMUCKU C CaAMOCTOATENBHO peLUeH-
HbIMUW 3agavamu.

3ateM HauymHaeTcsa onpoc No Teme, 0603HAYEHHOWN AN1A 4aHHOMO NPaKTUYECKOro 3aHs-
Tns. B npouecce aToro onpoca CTyAeHTbl N0 PYKOBOACTBOM npenogasartens 6onee
rnyboKO OCMbICNIMBAOT TEOPETMUYECKNE MOSNOXKEHNSA MO TEME 3aHATUA.

Ha npakTuyeckomM 3aHATUM KaXabl ero y4aCTHUK A0SMKEH OblTb rOTOBLIM K OTBETAM Ha
BCe TeopeTUYecKne BOMPOChl, NOCTABIMEHHbIE B NNaHe, NpPosBIsaTb MakCUMarbHYO ak-
TUBHOCTb MpK uUX paccmoTpeHun. OTBETbI 4OMKHbI CTPOUTbCA cBOBOAHO, YoeamTensHo
n aprymeHTnpoBaHo. NpenogaeaTens cnegut, YTobbl OTBETHI ObIIN TOYHBIMU, NTOMMYHO
NMOCTPOEHHbIM M HE CBOAMIIOCHb K YTEHUIO KOHCNekTa. Heobxogmmo, 4Tobbl BhICTynato-
WM NposiBnAn rinybokoe NoHMMaHWe TOro, O YeM OH FOBOPUT, COMOCTaBNAN TeopeTu-
Yyeckue 3HaHuA (onpeaenieHnin, TeEopeM, YTBEPXKAEHUA N T.4.) C UX NPaKTUYECKUM Npu-
MEHEHNEM ONA pelleHust 3agad, Obin cnocobeH NPMBECTU KOHKPETHbLIE NMPUMEpPbLI TEX
MaTeMaTUYECKUX OOBEKTOB M MOMNOXEHWI, O KOTOPbIX pacCyXgaeT TeOPEeTUYECKMN.

B xone obcyxaeHns TeopeTU4ecKoro Matepumna MoryT pa3ropeTbCsi Cnopbl, AUCKYCCUM,
K y4acTu1IO B KOTOPbIX AOJKEH CTPEMUTLCA Kaxabln. [Mpenogasatento Heobxoammo
BHUMATENbHO N KPUTUYECKN crywaTh, nogMeyaTb 0COBEeHHOe B CY>KAEHUAX CTY4EHTOB,
ynaBnuBaTb HEQOCTATKN U OLUMOKKN, KOPPEKTUPOBATb UX 3HAHUS, U, ECIIN HY>KHO, BbICTY-
NTb B ponun pedepu. lNpn aTtom 06paTtnTh BHUMAHUE HA TO, YTO eLle He OblNo ckasaHo,
UNn nogaepXxatb U pasBUTb MHTEPECHYHO MbICHb, BbICKAa3aHHYIO BbICTYNaLWNM CTyOEH-
TOM.

B 3aknouyeHne onpoca npenogaBaterb, €LLE pa3 KpaTko pe3toMmpyeT TEOPETUYECKUIA
MaTtepuna, HeobxoauMMbIN 4N peleHna 3agad. Takke npenogasatenb MoXeT (Bblbo-
POYHO) NPOBEPUTL KOHCMEKTbI CTYAEHTOB U, €cnun notpebyeTcsi, BHECTU B HUX UCMNpaB-
NEeHns N OONONHEHUs,

3aTtemM NpMCTynaroT K pELLEHMIO MPAKTUYECKMX 3a4ad, MCNONb3ys N3YyYEeHHbIE TEOPETU-
YecKune NnonoXeHus:.

lMnaHbl NpakTUYECKUX 3aHATUI, X TEMATUKA, peKoMeHayemasa nutepatypa, uenb 1 3a-
Aayvn ee nsyyeHus coobLlalroTcs npenogasaTesieM Ha BBOOHbIX 3aHATUSIX UM B METO-
ANYECKUX YKa3aHUAX NO AAHHOW OUCLMMINHE.

Memoduuyeckue pekomeHOauuu cmydeHmam K caMoCmosimeibHbIM 3aHIMUsIM
CamocTosaTenbHasn yyebHasa aesaTenbHOCTb CTYAEHTOB MO ANCUMNNWHE npeanonaraeT
cnegywoulee:

- CaMOCTOSTENBbHOE N3y4eHNE y4eOHbIX MaTeEPManNoB C UCNOSTIb30BAaHMEM OCHOBHOM 1
AOMNOSTHUTENBHOW NUTEpaTypbl, NHPOPMALIMOHHO-CNPABOYHbLIX U MOUCKOBbLIX CUCTEM;

- NOArOTOBKY K TEKYLLMM aTTecTaumnsam: BbiNoSIHEHNE NabopaTopHbIX 3a4aHuin, camo-
CTOSATENBHOE OCBOEHME MOHATUMHOIO annapara rno Kaxaon Teme.

KauecTBeHHOE BbLINOSTHEHME KOHTPOSbHbBIX PaboT 1 JOMAaLLHMX 3a4aHWUNA, NOSTHOLLEHHOE
N3yyeHne U MakcMmarbHoe 3a4eCTBOBaHWE BCeX NpeaoCcTaBfeHHbIX obyvatoLwmmes
MHPOPMALMOHHO-KOMMYHUKALMOHHBIX pecypcoB. [puoputeTHoM aBndaeTcsa paboTta ¢
00LLe0CTYNHBIMM COBPEMEHHBIMWU NakeTamMu NporpamMm.

Bce BbINOMNHsEMbIE CTyAeHTaMM CaMOCTOATENBHO 3a4aHus (BbINOSTHEHNE KOHTPOMbHbIX
n nabopaTopHbIX paboT) nognexart nocrneayrLen nposepke npenogasarenem. Pe-
3ynbTaTbhl TEKYLLMX aTTECTAUUM YYUTBLIBAKOTCS Npenogasartesiem npy npoBeaeHnm npo-
MEXYTOYHOWN aTTecTauuu.



15. NepeyeHb OCHOBHOM U AONONHUTENbHOW NUTEpPaTypbl, PECYPCOB UHTEPHET,
HeobXoAUMbIX AN OCBOEHUS AUCLUMNIIVNHDI:
(cnucok numepamypel oghopmrssemcsi 8 coomeemcmeuu ¢ mpebosaHusmu FOCT u

ucriosfib3yemcs obwasi ckeosHasi Hymepauyus 0r151 ecex sudos numepamypbl)

a) OCHOBHasi nuTepaTtypa:

Ne
n/n

NcTo4uHUK

Kyopsisues, J1.[1. KpaTkun kypc matematmndeckoro aHanusa. T.1. AuddepeHun-
anbHOe N UHTerpasibHoe UCYUCIIEHNS (PYHKUUIN OAHOWN nepeMeHHoN. Pagbl:
Y4eObHuK [OneKTpoHHbIN pecypc] : y4eb. — OnekTpoH. gaH. — Mocksa : duamart-
nnt, 2015. — 444 c. — Pexxum goctyna: https://e.lanbook.com/book/71994.

®uxteHronsy, .M. OcHOBLI MaTeMaTnyeckoro aHanumaa. B 2-x 11. Tom 1 [Onek-
TPOHHbIN pecypc] : y4eb. — AnekTpoH. aaH. — CaHkT-MNeTepbypr : JlaHb, 2015.
— 448 c. — Pexum goctyna: https://e.lanbook.com/book/65055.

Ademunposuy, B.1. CO0pHUK 3a4a4 1 ynpaxKHeHU No maTteMaTU4YeCcKOMy aHanumay
[OnekTpoHHbIN pecypc] : y4eb. nocobue — AnekTpoH. AaH. — CaHkT-lNeTepbypr
: JlaHb, 2017. — 624 c. — Pexxum goctyna: https://e.lanbook.com/book/92629.

0) gononHUTENbHAA nuTeparypa:

Ne
n/n

NcToYHMK

1.

UnbuH B.A. Mamemamuyeckul aHanus / B.A.UnbuH, B.A.CadosHu4ul,
6.U.CeHdo8. — M.: N30-60 MI'Y, 2004. — Hacmb 1. — 616 c.

2.

UnbuH B.A. Mamemamuyeckul aHanus / B.A.UnbuH, B.A.CadosHuyul,
E.U.CeHdo8. — M.: N30-60 MI'Y, 2004. — Hacmb 2. — 357 c.

Bbydaee, Bukmop Amumpuesuy. Mamemamuyeckul aHanus : : y4ebHuk / B. /.
bydaes, M. 5. AkybeoH ; B. [. bydaes, M. 5. SkybcoH .— Mocksa : JlaHb, 2012
— 544 c. :un. ; 22 cm. — [onyweHo YuyebHo-memodu4yeckum 06e0UHEHUEM
1o HanpaseHusimM nedazoeuy4ecko2o obpasosaHuro MuHucmepcmea obpa3sosa-
Hus u Hayku P® e kadyecmee y4yebHuka 0519 cmydeHmo8 8biCUUX y4ebHbIX 3a8e-
OeHudl, obyyatrowuxcs rno HarpasneHuro 060200 — « Pu3uko-MamemMamuyeckKoe
obpa3osaHue». — [Npedm. ykaa.: ¢. 532-536 .— MmeH. ykas.: c. 537 .— bub-
siuoep.: c. 531 .— ISBN 978-5-8114-1186-3 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=3173>.

Kapmawee, Anekceu lMasnosud. Mamemamu4deckul aHanus :/ A. . Kapma-
wes, b. J1. PoxdecmeeHckuli .— Mocksa : JlaHb, 2007 .— 447 c. :un. ; 21 cm .—
([Tlyqwue knaccudeckue y4ebHuku. Mamemamuka) (Knaccuyeckas y4ebHasi nu-
mepamypa rno mamemamuke) (YdyebHuku 0ns sy3o8. CrieyuanbHas numepamy-
pa) .— .— ISBN 978-5-8114-0700-2 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=178>.

lpakmuyeckoe pykosoOCmeo K peweHuto 3aday no ebicuel Mamemamuke. Jlu-
HelHas anzebpa, sekmopHas anzebpa, aHanumu4yeckasi 2eoMempusi, 66e0eHuUe
8 MameMamu4decKul aHarnus, rnpou3eodHas u ee npunoxeHusi : / U. A. Cornosb-
es, B. B. lllesenes, A. B. Yepssikos, A. KO. PenuH .— Mocksa : JlaHb, 2009 .—
319 c. :un.; 21 cm .— (Y4yebHuku 0ns 8y3oe. CrieyuanbHas numepamypa) .—
.— bubnuoep.: c. 316. — ISBN 978-5-8114-0751-4 .—
<URL.:http://e.lanbook.com/books/element.php?pll cid=25&pll id=374>.

Hukonbckuti C.M. Kypc mamemamu4yeckoeo aHanuia /C.M.Hukonbckul. — M.:
Hayka,1990. — T.1. — 528 c.

Hukonbckuti C.M. Kypc mamemamu4yeckoeo aHanuia /C.M.Hukonbckut. — M.:
Hayka,1990. — T.2. — 543 c.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=15674&TERM=%D0%91%D1%83%D0%B4%D0%B0%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3173
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=15674&TERM=%D0%9A%D0%B0%D1%80%D1%82%D0%B0%D1%88%D0%B5%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=178
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=374

Mamemamuyeckut aHanu3s-1. Memod mamemamudeckol UHOyKyuu. To4Hble
epaHuUbl HUC08bIX MHOXecma: y4ebHo-memodu4yeckoe rnocobue 0ns 8y308 /
Boporex. eoc. yH-m; com. C.[1.3ybosa, O.K. [lnemHesa, E.B. Paeukas — Bopo-
Hex: UTML BI'Y, 2007. — 18 c.

Mamemamuyeckut aHanu3s-2. [locmpoeHue 2pagukos hyHKUUU: y4ebHO-
9. Mmemodu4deckoe rnocobue 01151 8y3o8 / BopoHex. eoc. yH-m; com. C.[1.3ybosea,
O.K. lNnemHesa, E.B. Paeukasi — Boporex: UL BI'Y, 2009. — 26 c.

B) MHGOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHbIe PECYPChI:

Ne
NcToYHMK
n/n
1 AnekmpoHHbIU Kamaroa HayuyHou 6ubnuomeku BopoHexckoeo eocydapcmeeH-
" | Ho2o yHusepcumema. — (http // www.lib.vsu.ru/)
5 http://www.math.vsu.ru — ogpuyuansHeIl catim Mamemamu4yeckoao ¢hakyribme-
" ImaBly
Google, Yandex, Rambler
4 OEC «YHusepcumemckasi 6ubriuomeka oHnalH»: obpa3ogameribHbIl pecypc:

<URL:http://www.biblioclub.ru> .

16. MNMepeyeHb y4eOHO-MeTOQUYECKOro obecnevyeHUs AN CamMoOCTOATENbLHOWN pa-
0OTbI:

Ne

McToYHUK
n/n

Wunoe K. Mamemamuyeckul aHanu3 (¢pyHKyuU 0OHO20 nepeMeHHO20)

L1 Jr K tiunos. — M.:Hayxa, 1969. - 528 c.

Cobores B.U. Kpamkul Kypc Mmamemamu4deckoz2o aHanusa / B.U. Cobories,
2. | B.B.lNokopHbit, B.11.AHocos. — BopoHex: N30-eo0 BI'Y,1984. — Yacmb 1. — 392
Cc

Cobornes B.UN. Kpamkul Kypc mamemamuyeckoz2o aHanusa / B.U. Cobores,
B.B.lNokopHbit, B.1.AHocos. — BopoHex: N30-e0 BI'Y,1984. — Yacmb 2. — 346 c.

Kyopsisues J1.[. C60opHUK 3aday 1o Mmamemamu4yeckomy aHanu3sy / Kyopsisues
4. | J1.4., Kymacos A.L., Yexnoe B.W., LLlabyHuH M.U. — M.: ®usamamnum, 2003. —
T.2. — 504c.

Kypc aucumnnmHbl NOCTPOEH TakMM ob6pa3om, YToObl NO3BONUTL CTyAEeHTaM Mak-
CYMarnbHO NPOSABUTL CNOCOBHOCTL K camocTosTensHon paboTte. [na ycnewHon camo-
cToaTenbHOM paboTbl NpegnonaraeTcs TeCHbIN KOHTaKT C npenogaBaTenem.

N3yyeHne gucumnnnHbl cnegyeT HadmHatb ¢ NpopaboTkn HacTosLwen pabdoyen
nporpammbl, ocoboe BHUMaHWe, yaenss uensam n 3agadam, CTPyKType 1 coaepxaHuto
Kypca.

CtyoeHTam pekomeHayeTcs nonyumTtb B Gubnuoteke yuebHyto nutepaTypy no
ANCUMNIMHE, Heobxoammyto Ans apdekTmBHOM paboThl HA BCeX BUAAX ayauTOPHbIX
3aHATUN, a TaKKe ANA CaMOCTOATENbHOW paboThbl NO U3yHEHUIO ANCUUMNIINHDI.

CBOeBpeMEHHOe N Ka4eCTBEHHOE BbINOSIHEHNE CaMOCTOATENbHON paboTbl 6a3n-
pyeTcsa Ha cobnogeHNn HaCTOALWMX PEKOMEHOAUNN U 3YyYEHUN PEKOMEHOOBAHHON Nn-
Tepatypbl. CTygeHT MOXeT AOMNOMHUTL CMUCOK UCMONb30BaHHOM NUTEpaTypbl COBpe-
MEHHbIMW UCTOYHNKaMW, He NpeacTaBneHHbIMU B CIMCKE PEKOMEHO0BAHHOW nuTepary-
pbl, ¥ B fanbHeNwWem Ncnosnb3oBaTb COOGCTBEHHbIE NOArOTOBIEHHbIE Y4eOHbIE MaTepu-
anbl NPY HaNMCaHWN KypCOoBbIX 1 ANMSIOMHbIX paboT.

YcnelwHoe 0CBOEHME Kypca npeanonaraeT akTMBHOE, TBOPYECKOE yYacTume CTy-
AEHTa NyTeM NyiaHOMEPHOWN, NOBCEAHEBHOWN paboThI.



http://www.lib.vsu.ru/%29

17. UHcpopMaLMOHHbIE TeXHONOrMu, Ucnonb3yemMmble AnNs peanusauum y4yebHom
OUCLUMNIUHBI, BKIOYas nporpamMmHoe obGecneyeHne U MHGPOPMaALMOHHO-
cnpaBoOYHble CUCTEMbI (MNP HEO6XOANUMOCTH)

Mpn peanusaumm ANCUMNIMHBLI UCNONBL3YIOTCA crneaylowmne obpasoBaTefbHble TEXHO-
nornn: normyeckoe NoCTpoeHne ANCLMUMNINHBI, YCTaHOBIIEHNE MEXNPeaMETHbIX CBA3EMN,
0003HavYeHe TeOPEeTUYECKOrO U NPaKTUYECKOro KOMMOHEHTOB B y4ebHOM maTtepuane,
aKTyanusaums JIM4YHOro 1 y4ebHo-npodeccrmoHanbHOro onbita obyvarowmxcs, BKoYe-
HWe 3NIEMEHTOB AMCTaHUMOHHbLIX 0Opa3oBaTeNnbHbIX TEXHOMOMMN.

B npaktnyeckon 4yacTtu Kypca Mcnosib3yeTca cTaHgapTHOEe COBPEeMEHHOE MporpammMmHoe
obecneyeHne NnepcoHanbHOro KoMnbTEpPa.

B yactn ocBoeHna matepuana NekUnoHHbIX U NabopaTopHbIX 3aHATUN, CaMOCTOATESb-
HOM paboTbl NO OTAENbHbLIM pasgenamMm AUCUUNIINHBI, MPOXOXAEHNA TeKyLlen 1 npome-
XKYTOYHOM aTTecTauumn MOXeT NMPUMEHSTLCSA ANIEKTPOHHOE 00yYeHne 1 AUCTaHUMOHHbIE
obpasoBaTenbHble TEXHOMOrMK.

OcyuiecTBnsaeTcss MHTEpaKTUBHAs CBA3b C MnpenogaBaTenem 4yepes ceTb WHTEPHET,
NPOBOAATCH MHAMBUAYASbHbIE OHIIANH KOHCYbTauun.

[loknaabl OCyLeCcTBNAITCA C UCMONb30BaHNEM NPe3eHTauNOHHOro 06opyaoBaHuS.

18. MaTepmanbHO-TeXHU4YECKoe obecneyeHme AUNCUUNSIUHDI:

[na npoBeaeHUs NEKUMNOHHBLIX U MPAKTUYECKUX 3aHATUA UCMNOSNb3YKTCA ayauTopumn, Co-
OTBETCTBYIOLUME OENCTBYHOLUM CAHUTAPHO-TEXHUYECKMM HOPMaM 1 NPOTMBOMNOXKaPHbIM
npasunam.

[Ana camocTtoaTenbHOM paboTbl MCNOMB3YTCA KacCbl C KOMMbIOTEPHOMW TEXHUKOW,
OCHalLeHHble HeOBXOANMBIM NporpamMMHbIM obecneyeHmnem, aNeKTPOHHbIMU y4EBHbIMM
nocobusiMm M 3akoOHOOATENbHO - MPaBOBOM M HOPMATMBHOW MOWUCKOBOW CUCTEMOW,
NMEIOLLNIA BbIXo B rrnobarnbHyto ceTb.

Ubuntu (6ecnnatHoe n/vnn cBoboaHoe Mno, nuueHsns:
https://ubuntu.com/download/desktop)

VisualStudioCommunity  (6ecnnatHoe nvnn  ceobogHoe Mo, nnueH3uns
https://visualstudio.microsoft.com/ru/vs/community/ ); MATLABClassroom (cybnuueH-
3MOHHbIN KoHTpakT 3010-07/01-19 ot 09.01.19);

LibreOffice (GNU Lesser General Public License (LGPL), 6ecnnatHoe w/vnn ceoboa-
Hoe IO, nuueHaus: https://ru.libreoffice.org/about- us/license/ )

Lazarus (GNULesserGeneralPublicLicense (LGPL), 6ecnnatHoe u/vnn ceobogHoe MO,
nuuenaunsa: https://www.lazarus-ide.org/index.php)

FreePascal (GNUGeneralPublicLicense (GPL), 6ecnnatHoe n/unu ceobogHoe MO, nu-
ueHsus: https://www.freepascal.org/fag.html );

Maxima (GNUGeneralPublicLicense (GPL), 6ecnnatHoe u/vnn ceobogHoe MO, nuueH-
3usa http://maxima.sourceforge.net/fag.html )

B camocTtosTensHon pabote oby4varomecss MCNonb3yrT pecypcbl 30HaNbHOW Hay4YHOWM
6ubnuotekun BI'Y (anekTpoHHbIn kaTanor: http://www.lib.vsu.ru)



https://ubuntu.com/download/desktop
https://visualstudio.microsoft.com/ru/vs/community/
https://ru.libreoffice.org/about-%20us/license/
https://www.lazarus-ide.org/index.php
https://www.freepascal.org/faq.html
http://maxima.sourceforge.net/faq.html

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHNA TEeKYLLEeNn N NPOMEXYTOYHON aTTecTa-

11717k

MopAnoK OLEHKN 0CBOEHMS 0BydatoLwmnMmcs y4ebHoro matepuana onpenenseTcs co-
AepXXaHvem crieqyoLlmx pasaenos AUCLUMNMIHLI:

NHanka-
HanmeHoBaHwne Komne-
No pasgena gucum- TeH- Top(bl) AO- OueHou4Hble cpeacTBa
n/n NAvHbl (Moaynst) Luns(n) CTVXEHN
KoMneTeHumm
BeeneHue. One-
1. | MEHTbI JIOTUKU N OrllK-1 OrkK-1.1 YCTHbIN onpoc
TEOPUM MHOXECTB
BellecTBeHHblE .
2. GMCHa OrllK-1 OrkK-1.1 YCTHbIN onpoc
OTobpaxeHus, OrliK-1.1
3. | yHKuMM OrK-1 OrllK-1.2 YCTHbIN onpoc
OrliK-1.3
Mpegen nocneno- OlK-1.1
4. | BaTenbHOCTU OrK-1 OrlK-1.2 KoHTponbHas pabota Ne1.1
OrnK-1.3
Teopusa npegenos OrnkK-1.1
5. | dyHKUMn OrK-1 OrlK-1.2 KoHTponbHas pabota Ne1.1
OrnK-1.3
HenpepbIBHOCTb OrliK-1.1
6. | yHKUMN OrK-1 OrlK-1.2 KoHTponbHas pabota Ne1.1
OrliK-1.3
MpounsBogHas n OrliK-1.1
7. | andphepeHuman OrlK-1 OrllK-1.2 KoHTponbHas pabota Nel.2
OrnK-1.3
MpomexyTouHas aTTectaums KoHTponbHble paboTbl
dhopMa KOHTPONSA — 3a4eT, 9K3aMeH KWUMBbI Kk ak3ameny
Nuonka-
HanmeHoBaHue Komne-
N pasaena aucLm- TeH- Top(bl) fO- OLEHOYHbIE CpeacTBa
n/n NnvHbl (Moayns) umns(n) CTVDKEHWA
KoMneTeHummn
HeonpeaeneHHbIn OlK-1.1
1. | vHTerpan OrK-1 OrllK-1.2 KoHTponbHas pabota Ne2.1
OrnK-1.3
OnpeaeneHHbln NH- OrkK-1.1
2. | Terpan Pumana OrK-1 OrK-1.2 KoHTponbHas pabota Ne2.2
OrllK-1.3
HecobcTBeHHbIE OrnkK-1.1
3. | uHTerpansol OrK-1 OrllK-1.2 KoHTponbHas pabota Ne2.2
OriK-1.3
PyHKUMA MHOTUX OrK-1.1
4. | nepeMeHHbIX Orik-1 OriK-1.2 NHouBuayanbHble 3agaHns
OrK-1.3




NHauka-

HavnmeHoBaHve Komne-
Ne 'l hasnena aucuy- TeH- TOp(bi) AO- OLIEHOYHbIE CpeacTBa
nin NNUHLI (MOAYIA) Lumnsa(mn) CTVKEHIS
KOMNeTeHunn
[MpomexyTodHasa aTTectauns KoHTponbHble paboTbl
doopma KOHTPOSIS - 3a4eT KWMeI Kk ak3ameHy
No HaumeHoBaHue Komne- Tg';@ll")'(ga_ o
pasgena gucum- TeH- LleHOYHble cpeacTBa
nin NNWHLI (MOAYIA) umnsa(mn) CTVKEHIS
KOMNeTeHunn
PYHKUNA MHOTUX OlK-1.1
1. | nepeMeHHbIX OrK-1 OrllK-1.2 KoHTponbHas pabota Ne3.1
OrK-1.3
Pagbl, dyHKUMO-
HanbHble nocrneao- OrnkK-1.1
2. | BaTenbHocTu. bec- OrK-1 OrlK-1.2 KoHTponbHas pabota Ne3.2
KOHEeYHble nponsse- OrliK-1.3
AeHns
Pagbl dypbe n npe- OriK-1.1
3. | obpasoBaHue OrK-1 OrlK-1.2 KoHTponbHas pabota Ne3.2
dypbe OrliK-1.3
[MpomexyTodHasa aTTectaunsd KoHTponbHble paboTbl
doopma KOHTPOSIS - 3a4eT KWMeI Kk ak3ameHy
Ne HanmeHoBaHue Komne- T?;@IIA)KE(-)- o
pasgena gucuu- TeH- LEeHO4YHble cpeacTBa
n/n NNUHLI (MOAyns) una(mn) CTVKEHIS
KOMNeTeHunn
WHTerpansl, 3aBu- OlkK-1.1
1. | cawume ot napamet- | OlK-1 OrlK-1.2 KoHTponbHas pabota Ne4.1
pa OrlK-1.3
WHTerpnpoBaHune OriK-1.1
2. | YHKUMN HECKOSb- OrK-1 OrllK-1.2 KoHTponbHas pabota Ne4.2
KMX NepeMeEHHbIX OrliK-1.3

M pomMeXyTo4YHad aTtTecrtauma

doopma KOHTpon4 - 3a4eT

KoHTponbHble paboTbl
KMMbI K aKk3ameHy
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OCOoONOOOADWN-

15.
16.
17.
18.
19.
20.

HO
21
WH

22.
23.
24.
25.
26.
27.
28.
29.

.1 TeKywmMn KOHTPONb ycneBaemMocTun

MpuMepHble TeMbl KypCOBbIX paboT

. N'mnepbonunyeckne n obpaTHble rMNepdonuyeckne yHKLMM

. BekTopHble hyHKUMM AENCTBUTENBHOMO NEPEMEHHOIO

. OCHOBHble TeopeMbl O HeNPEpPbIBHbIX PYHKLNAX

. OcHoBHbIe TeopeMbl 0 anddepeHunpyembiX PYHKLNAX

. Teopus akcTpemymMma pyHKUNN OABYX NEepeMeEHHbIX

. MpounsBoaHble n anddepeHumansl BbICLLUMX NOPSAKOB (PYHKUMM ABYX NEPEMEHHbIX
. BepxHue n HWXHWe Npeaensl nocnegoBaTensHOCTH

. BepxHue n HWxHWe npeaensl yHKUMM B TOUKE

. ®opmyna KapgaHo

. Mpun3Hakn cxogMMOCTN YNCIOBbLIX PAOO0B

. CpaBHeHMe 6eCKOHEYHO MarnbIX

. ®opmyrna Teunnopa B pasHbIX dpopmax

. MaTemaTtunyeckaa mogens TPAHCMOPTHOW 3a4a4n

. CeTeBble MeTOAbI B NSTaHNPOBaHUMN

PelueHne onTMmMmMsaunoHHOW 3aaqn IMHEMHOIO NporpaMmMupoBaHns
MaTemaTtnyeckne metoabl B OpraHnsauum TpaHCNopTHOro npoLecca
Bbluncnexne nuterpana doyHkumm f(x) metogom CumncoHa
KoppensaunoHHO-perpeccuBHbIN aHanma

Annpokcnmaumns OyHKLMn

MpnbnmxeHHoe BblUMCIIEHE ONpeaerieHHOro uHTerpana npu NoMoLmM KeagpaTyp-
n dopmynbl Yebbiwesa

. UeHTpanbHasa npegenbHas TeopemMa n eé npunoxeHus. PelleHne onpegeneHHoro
Terpana metogom MoHTe-Kaprno

PeweHne TpaHCNOpTHOW 3a4aym MeETOLOM NOTEHLUManos
MaTtemaTnyeckoe MogennupoBaHve

MpnbnmxeHHble MeToabl BbIYMCNEHNSA ONpeaenieHHOro nHrerpana
HecobcTBeHHbIE UHTErpansbl

MpunoxeHns onpeaeneHHoro HTerpana

3agada notpebuTtenbckoro Beibopa

Mpon3BoacTBEHHbIE DYHKLMM

ONacTUYHOCTb (PYHKLMI OAHON N HECKOSNBbKMUX NEPEMEHHbIX


https://referatbank.ru/referat/preview/49557/kursovaya-setevye-metody-planirovanii.html
https://referatbank.ru/referat/preview/49399/kursovaya-vychislenie-integrala-funkcii-metodom-simpsona.html

Tekywasn atTectaums npoBoauTcst B oopmMe KOHTPOSIbHbIX paborT:

O6pa3ubl KOHTPOSILHbLIX paboT
Cemectp Nel

KounrpouabHas padora Nel.l
Bapuanm 1
3apanue 1. [lonap3ysace onpeneneHueM npeaeia nocie10BaTeNbHOCTH, JOKa-
: 2n°
3aTh 4TO lima, =a (yka3ath N (g)), €ClIi g = Ca=2.
n—o0 n n n3 _
3anpanue 2. Ilonb3ysce kputepueM Ko, n10ka3aTh CXOAUMOCTh MOCIEN0-

2+n

BaTEJILHOCTH Xp = —n )

3aganue 3. BeIYMCIUTh TpEeaes MOCIeI0BATEbHOCTH

3-n)® n 3502 +4/9n® +1

lim lim
noseo (n+1)2 —(n+1)° ””‘“(n+\/ﬁ)\/7—n+n2
_ 3(n-1)(n+2)n _8"+(n-1)!
lim e lim ————
N—>o0 (n_s) oo nN°+nl
Bapuanm 2
3ananue 1. [lonb3ysichk onpeneneHneM mpeaena nociaea0BaTeIbHOCTH, T0Ka-
2
3aTh 4to lima, =a (ykasars N(¢)), ecm g = 2 3n2 1 a:—g.
n—o 4+5n 5
3ananue 2. Ilons3ysice kputepuem Korm, gokazath CXOAMMOCTh MOCIIETO-
3n

BaTENBHOCTH X, = ——.
1-n
3aganue 3. Beruncauth npeaen nociaeqoBaTeIbHOCTHU

lim (3-n) —(2-n)’ . nY3n+1++/81n* —n®+1
== (1-n)’ —(1+n) (n+\/_) 5-n+n?

2 2 . n n+1
i ¥30° —1—+/2n” 41 Iilm( 16" + 5
Nn—0 n+1 N—0 5n - 6n+




KonrpoabHast pabora Nel.2

Bapuanm 1
3amanue 1. CdopMmynupoBaTh C TIOMOIIBI0O HEPABEHCTB YTBEPKICHUE:

lim f(Xx)=+w.
x—a-0
3ananue 2. BeIUMCIUTD MPeIebl:

\/1+x+x -1 . 2XX+1
HO H’%/x(3x +1)

sin3x _ (X+5)X”

x—-1

lhm—— lim
H%1—2cosx X300

4
. X =
3ananue 3. Haiftu Touku paspbiBa GyHKIHH Y = - 7x U OMpENeNUTh UX
— X

poJI.
3ajanue 4. Mcrons3ys ompeaeieHne, 10Ka3arh, 4To QYHKIUI Y = X2 sBIIs-

€TCSI PABHOMEPHO HENIPEPBIBHOM HA ITPOMEKYTKE (0; 2).

Bapuanm 2

3amanue 1. CdopMmynupoBath C TOMOIIBI0O HEPABEHCTB YTBEPKICHUE:
lim f(x)=+a.
X—>—00

3ananue 2. BeIUucauTh mpeies nociieJ0BaTeIbHOCTH:

f 3 2
31+3X -1 ||mX +X° =3
o X2+ x° oo xlx* +1

. sin37x _5\*t
lim lim 2X =3
ol os T x>0\ 2X +1
2X
. 2x% +x -1
3ananue 3. Haiitu Touku pa3pbiBa QyHKIMH Y = W Y ONPEIIEIUTh X
X+

poz.

3ananue 4. Ucnonw3ys omnpenesieHue, A0KazaTh, YTO QyHKIUS Y =~/ X+1
ABJISIETCS PABHOMEPHO HETIPEPHIBHON HA MTPOMEKYTKE (3; 8).

Cemectp Ne2
KontpoabHas padora Ne2.1

Bapuanm 1 )
3ananue 1. Berunciurs: | (4—3x)e dx.

- dx
3ananue 2. BerauciauTh: « \/m

- xP+1
3ananue 3. Boruncauts: | ———dX.

X=X




3ananue 4. BoIanuciauTs:

3aganue 5. Beruuciurs:

3amanue 6. BeIanuciauTs:

Bapuanm 2

3amanue 1. Berauciaurs:

3aganue 2. Beranuciurs:

3amanue 3. BEIUHCIUTE:

3ananne 4. BelauciuThb:
3amanue 5. BRIUNCIUTE:

3ananue 6. Beruucaurs: |

=

_[X +6x +13x+9

(x+1)(x+2)°
[ x*(@-5x)"dx

Iarctg \V4x—1dx.

c1+Inx

X
33 +1

dx.
J x?-1
\3/1+\/_
J X\/7
x> +6x° +13x+8
X(x+2)°

2

dx.

[]

dx.

2—X

dx.

KonTpoabnasi pabora Ne2.2

Bapuanm 1

3anganue 1. Beruncnuts MHTErpabl: j

3amanue 2. BprucauTh 1iomans (Urypsl,

Xy=6, y=7-X

0

1+3x+1

lenxdx

OrpaHquHHOf/'I JIMHUSAMMU:

3ananue 3. Bprunciuth o0beM Tella, 0Opa30BAaHHOTO BPAIIEHUEM BOKPYT

ocu OX kpuBoii y =/xe™, x =

3,y=0.

3ananue 4. Beraucuts miomans GUIypsl, OrpaHMYEHHON INHUAMH, 3a/aH-
HBIMH B IIOJISpHBIX KoopauHartax: I = SiN3¢.

Bapuanm 2

1

4
1+\/§
x? d

3ananue 1. BeIyuciauTh MHTETpasbl: j

0
, jx-cosxdx.



3amanue 2. Bprumcauth 1wiomaaw  QUrypel, OTrpaHUYCHHOW JTUHUSMH:
x* =9y, x=3y-6.

3amanne 3. Beramciuth o0beM Tella, 00pa30BaHHOTO BpAIICHUEM BOKPYT
ocu OX kpuBoOii Y =3x?, y = 3‘X‘..

3ananue 4. Beraucianthb miomaas GUrypbl, OrpaHUdeHHON JTMHUSIMU, 33]IaH-
HBIMU B IOJIIPHBIX KOOPAMHATAX: I = COS 2.

CemecTtp Ne3
KounrpouabHasi padora Ne3.1
Bapuanum 1
oz 0z

3ananue 1. Haittn 5y u ay ccm a) z=2"" +sin(2xy).

0) z= tgi- sin.

X
2 2
3ananue 2. [lokaszatp, 4TO 0z = 0’z U1l QYHKIUN Z = In(X2 + y).
oX oy 0oy oX

3amanue 3. Mccnenosats Ha SKCTpeMyM QYHKIHIO Z = X* +Y* — 6X + 8y — 2.
3ananue 4. Haiitu nHauOonbllee M HaWMEHbIIEE 3HAYCHHS (PYHKIUU
Z =X’ +2XYy—Y* —4X B TpeyroipHUKE cO CTOpoHaMu Y=X+1, y=0, Xx=3.

Bapuanm 2

0oz 0z
3ananue 1. Haiitn 5, u 6_y ecnua) z=1In sin(x2 +y).

X
3ananue 2. [loka3ate, 4to oz = oz st QYHKIHHE Z = 2XY + Y .
OX 0y 0y OX
3ananue 3. MccnenoBaTh Ha SKCTpeMyM GYHKIHIO Z = 2X —2Y — X° —Yy* +6.

3anmanue 4. Haittu nHauOonblliee M HaWMEHbIlIee 3HAYCHUS (PYHKIUU
Z=Yy*—2xy—Xx*+4X -3 B TpeyromsHUKe co cTopoHamu Yy =X+1, x=0, y=2.

0)z=

Kontpoabnas padora Ne3.2
Bapuanum 1
3ananue 1. MccaenoBarh JaHHBIC PSIIbl HA CXOIMMOCTb:

= oam VW o= 1 e 1
( ) , Znsm—z,
n=1 n

2 2n+1 nz=‘1\/n5+3n+6'

—
n=1 2 n=1




3ananue 2. Ilonp3ysck npusHakoMm JleitOHUIIA, MCCIEq0BATh CXOAUMOCTD

n
> n
3HAKOYepEeTyIoIIerocs psaaa . (— 1)”+1( j :

n=1 2n + 1
2 n®—4n+5
3amanue 3. Haiiti o6nacts cxogumoct psiga ) ———— - (3x —1)".
i 3" (n+1)

1
3ananue 4. BbIYMCIUTD ONPEAETICHHbI HHTETpall J' cos¥/xdx ¢ TounHOCTBIO

0
10 0,001, pa3yioKuB MOJBIHTEIPATBHYIO (DYHKIUIO B PSIJI.

Bapuanm 2
3ananue 1. MccnenoBate JaHHBIE PSAIbl HA CXOAUMOCTB:

1

=n+3 &(3n+1\" & .5 ¢ n

> Z( j , Y.arcsin > :

1 3" naln-1 n-l Vn® nan’ +4n%+5

3aganue 2. Ilonb3ysick mpusHakom JleitOHUIA, UCCIENO0BATh CXOAUMOCTD
. (_ 1)n+1

3HAKOYEPE/LYIOLIErocs psija »

—4on+3°

3amanue 3. Haiitu o61acTh CXOOUMOCTH psija Z —_—.
n=1 2 ( X— 1)
1

2

3aganue 4. BoIUUCIUTH ONpENEIECHHBIA WHTETpai .[Xz sinx?dx ¢ To4HO-

0
cthto 10 0,001, pa3inoKuB NOABIHTETPATBHYIO (DYHKIIUIO B PSI.

Cemectp Ned

Kontpoabnas padora Ne4.1
Bapuanum 1
3apanue 1. Paznoxuts B psag @ypre ¢ nepuogom 2 77, 3aJJaHHYIO0 Ha OT-
peske [-7, 7], byuknuo f(x)=2x+1.

2X; 0<x<3,

6; 3<X<6;
3aJJaHHYIO0 Ha IOJIyIIepUoIe [O, I], psanom Dypbe 1o cunycaM. [loctpouts rpaduk
GbyHKUMU U Tpa@UK CyMMBI OTYy4YeHHOTO psina Dypbe.

3ananue 2. [IpencraButh nepuoanueckyro ¢pyakiuo f(X) :{

3amanue 3. Pa3ioxkuTh mepuogudeckyro GyHKIumo Y = arcsin(sin(3x)) B psif
dypre. M3006pa3uth rpaduk CyMMBbI psija.

Bapuanm 2
3aganue 1. Pa3znoxuts B psag @ypse ¢ nepuoaoM 2 7, 3aIaHHYI0 HA OT-
peske [-7, 7], byukuuio f(Xx)=xz-1.



2X; 0<x<3,

6; 3<X<6;
3anannyio Ha nomynepuoze |0, 1], pagom ®ypse mo xocunycam. Iloctpouts rpa-
¢uk QyHKIMU U TpadUK CyMMBI TOJTy4eHHOTO psina Dypre.

3ananue 2. [IpencraButh nepuoanueckyro ¢pyakiuo f(X) :{

: X
3amanue 3. Pa3noxuTh mepuoauuecKyro (PyHKIIHIO y:SIgn(SIn Ej B psl

®dypre. M300pa3uth rpaduk cymMmsl psija.

Konrpoabnasi padora Ne4.2
Bapuanum 1
2

oy X
3aganue 1. Bprunciauth JBOWHOW HMHTErpall H—dedy, D — o6nacts,
D
OTpaHUYCHHAs JIMHUAMH: X =2, Y =X, Xy =1.

3ananue 2. [lepeiiast K OJSIPHBIM KOOPJUHATAM, BEIYMCIUTD IBOMHOW UHTE-

rpai ﬂarctg dedy, D — o6uacts, onpeaeisieMast HepaBeHcTBaMu: X + Y2 > 1,
D
X

V3

3amanue 3. Halitu oObeM Tena, OorpaHHYEHHOrO MoBepxHocTsamu: Y =0,

z=0.3x+y=6, 3Xx+2y=12u X+ y+2=6.

X2+y?<9, y>—, y<x3.

dxdydz

b (x+y+z+1)°
nacTh, orpannueHHas miockoctamu: X =0, y=0,z2=0, x+y+z=1.

., D — 00-

3anganue 4. Beiunciuth TPOMHOM MHTErpall

3ananue 5. Iepeiing B Tpoittom unterpaie [[f f(x,y,z)dxdydz x umms-
D

JPUYECKUM WIH c(PepuyecKuM KOOPAMHATAM, PACCTaBUTh Mpeiesibl UHTETPUpOBa-

2 2
aust, ecii D — obmacte, orpaHryeHHas MWIMHAPOM X~ + Y = 2X, IIIOCKOCTBIO

Z =0 u napabosougom Z = X% + y2.
Bapuanm 2
3aganue 1. BpIUMCINTL ABOMHOM HMHTErpa _[ J. COS(X+ y)dxdy, D — o00-

D
JacTh, OrpaHudeHHas muHusamu: X =0, Yy =X, Y=r.



3ananue 2. [lepelis K MOJSIpHBIM KOOPJAWHATAM, BEIYMCIUTH ABOMHOM MHTE-

rpai ”w/RZ —x% —y?dxdy, D — kpyr X+ y? < Rx.
D

3aganue 3. OnpeaenuTh IUIONMIA]b YacTH MOBEPXHOCTH z
2

2 2

+y? =x2, BBIpe-
3aHHOU HJIMHAPOM X% — y© = a® ¥ IWI0CKOCTSIMHU y=bu y=-b.

3amanne 4. BeIYMCIUTE TPOMHON MHTETpa ”f xydxdydz, D — o6Gacts,

D
OrpaHUYEHHAs] THUNEPOOIMYECKHM NapadonougoM Z =Xy U IUJIOCKOCTSIMHU

X+y=1uz=0(z=>0).

3ananne 4. Tlepeiins B Tpoitom nuterpane [[f f(x,y,z)dxdydz x umms-

D
JPUYECKUM WIH C(PepuyecKUuM KOOPAMHATAM, PACCTaBUTh IPeeibl HUHTETPUPOBa-
HuUs, ecoim D — dacte mapa X2 + y2 + Z2 < RZ, JICKaIasi BHYTpU LHJIAHAPA

(x2 +y2)2 = Rz(x2 —yz)(XZO).

20.2 NMpomexyToyHana aTrectaums
MpomexyTouHast aTTecTaumsi ocyLlecTBnaeTca B dopMe 3K3aMeHOB, NporpamMmmbl
K KOTOpbIM 1 06pasLbl GUNETOB NPMBOAATCS HUXE.

CemecTp Ne1
NMporpamma no matemaTu4yecKkomMmy aHanusy
ana cryaeHToB 1 Kypca, 1 cemecTp

OneMeHTbI Norvku, Tabnunubl UICTUHHOCTU, OCHOBHbIE (hOpMYnbI.

OcHoBHbIE onepauumn Hag MHoOXecTBamMu. PaBeHCTBO MHOXECTB.

MeTog maTematmnyeckon nHagykummn. dopmyna 6GuHoma HeroToHa.

OrpaHnyeHHOCTb MHOXecTBa. ['paHn YNCNOBbIX MHOXECTB. Teopema O TOYHbIX

rpaHsix.

MpuHuun Apxumeaa.

MpuUHUMN BNOXEHHbIX OTPe3KoB. CUcTeEMa BNOXEHHbBIX OTPE3KOB C ANMHaAMM

CTPEMSALMMUCS K HYHO.

7. MowHOCTb MHOXeCTBa. [1B€ NemMMbl O CHETHbIX MHOXecTBax. CHETHOCTb MHOXe-
CTBa pauUMOHanbHbIX YMCE.

8. MowHOCTb MHOXECTBa ToYeK oTpe3ka. KOHTMHyanbHas MOLWHOCTL. Teopema
KaHTopa.

9. Yucnosble nocneaoBaTeNbHOCTU U UX CXOOUMOCTb (OnpeaenexHune, NnpuMmepsbl).
Teopema 0 eANHCTBEHHOCTW Npeaena.

10.Mepexon k Nnpeaenam B HepaBeHCTBaX (TPU TEOPEMbI U CIIEACTBUS K HAM).

11. Teopema 06 orpaHMYEHHOCTU CXoasLLeNncsa nocneaoBaTenbHOCTH.

12. beckOHeYHO Marible nocrnenoBaTefibHOCTU, X CBOUCTBA.

13.Tpeaensl apudMeTUYECKNX BblpaXKeHU (nemma u 4 cBOMCTBA).

14. MoHOTOHHbIE nocregoBaTenbHOCTU. Teopema Beneplutpacca.

15.Yucrno e.

hrwpE

o o



16.TMognocnenoBatensHocTU. Teopema bornbuaHo-Benepwtpacca. YacTuyHble
npeensl nocnegoBaTenNbHOCTH.

17. dyHoameHTanbHble nocnegoBaTenbHOCTU. Tpu ieMMbl 0 PyHOAMeEHTanbHbIX
nocnegosaTenbHOCTSAX. Kputepuin Kowwm cxoanmocTu nocrnenoBaTesibHOCTM.
18.Teopema 0 cyLlecTBOBaHMM HaMMEHbLLErO 1 HanbornbLUEro YaCcTUYHbIX Npeae-
noB. BepxHuin n HWXxHWIA Npeaensl. TeopeMma 0 HEOBX0AMMOM N OCTAaTOYHOM

yCITOBMM CYLLLECTBOBAHNA KOHEYHOro npeaena.

19.OnpepgeneHne npegena yHkuumn no enHe.

20.0Onpegenenune npegena yHkumm no Kowm n eé reoMmeTpnuyeckum CMbICH.

21.PaBHoCUNbHOCTL onpeneneHun npegernos no 'enHe n no Koww.

22.Ycnosue cylecTBOBaHuUS npeaena.

23.HenpepbiBHbIE PYyHKUNK. Teopema BenepuwTtpacca. Teopema bonbuaHo-Kowuw.

24.0OgHOCTOPOHHUE npeaensl. Kputepuin cyliectBoBaHUs npegena pyHKUMm yepes
O[IHOCTOPOHHME Npeaensbl.

25.CBovicTBa npenenos yHKUnn (6 CBOMCTB).

26.beckoHe4HO Marnble pyHKUMKU. JleMma O KpuTepun cyecTBoBaHUS nNpeaena.
CeowncTtBa 6eCKOHEYHO MarbiX.

27.Knaccudgmkaumnsa Tovek paspblBa.

28.MOHOTOHHbIE (pyHKUUK. Teopema o npefene MOHOTOHHOW (PYHKLUUMN.

29.Kputepuin Kowum.

30.PaBHOMepHas HenpepbIBHOCTb. TeopeMa KaHTopa.

31.KonebaHne yHKUMM Ha oTpeske. Teopema 0 paBHOMEPHOWN HENPEPLIBHOCTU
dYHKUNN C OrpaHNYeHHbIM KonebaHnem.

32.lepBbIN 3ameyaTenbHbIN Npeaen.

33.BTopon 3ameyatenbHbIv nNpeaers, ero pasnuyHble opmbl.

34.CpaBHeHne (PYyHKUNIN B OKPECTHOCTU TOYKMN.

35.TponsBoaHasa pyHKUUKM B TOYKe, onpegenexHne, npumepsbi.

36. AnddepeHumnan pyHkunn. Teopema o guddepeHunpyemoct pyHkumnn. Teo-
pemMa 0 HenpepbIBHOCTU AnddepeHUnpyeMon yHKLMN.

37.'eoMeTprYECKNI CMbICIT MPOU3BOAHOW. YpaBHEHME KacaTellbHOM K rpadouky
dYHKUNN B TOUKE. DUNYECKUI CMbICI MPON3BOSHOMN.

38.Teopema o gnddepeHUNpyEMOCTU NMNHENHON KOMBUHALUMN, NPON3BEOEHUS U
YacTHOro anddepeHuUMpyemMbixX QPYyHKLMNA.

39.lpomnsBoagHasa obpaTHOM YHKUNN.

40.MponssogHas u guddepeHumnan CroxHon yHKumn. MHBapmMaHTHOCTb (hopMbl
nepsoro gudgpdepeHumnana.

41.OnpeaeneHne Npom3BoAHbIX BbICLLUMX NOPSAKOB. [1poM3BOAHbIE BbICLLMX NOPAL-
KOB NIMHENHON KOMBUHaLMK 1 Npon3BeaeHUs YHKLNNA.

42.TTpon3BogHbIe BbICLUNX NOPSAKOB CMOXHOW U 06paTHOM (PyHKUUA.

43.lNpon3BogHble NePBOro M BbICLUMX NOPSAKOB (PYHKUNKN 3a4aHHOWN napameTpuye-
ckn. AndbdepeHumans! BbICLUNX NOPALKOB.

44. Teopembl Pepma, Ponns, JlarpaHxa, Kowww.

45. PackpblTue HeonpeaeneHHocTen no npasuny Jlonutans (Tpu Teopemsl, ogHa
6e3 gokasatenbcTBa).

46. dopmyna Tennopa ¢ octaTouHbIM YieHoM B hopme NeaHo. Teopema o eguH-
CTBEHHOCTW MHorouyneHa Teunopa. PasnoxeHne no oopmyrne MaknopeHa oc-
HOBHbIX 3N1eMeHTapHbIX PYHKLMN.

47.TTpn3Hak MOHOTOHHOCTW. Teopema.

48.J1okanbHble aKCTpeMyMbl PyHKLUMU. Heobxoanmoe ycrnoBmne akcTpemMyma.

49. To4kun Bo3pacTtaHusa (ybeiBaHuns). llemma. Teopema 0 makcumyme (MUHUMYME),
BO3pacTaHuu (ybbiBaHWN).



50.JocTaTo4HbIN NpU3HaK aKCTpeMymMa U MOHOTOHHOCTW Ans 1 pa3 anddepeHum-

pyemMon yHKLNN.
51.BbInyKnocTb, BOrHYTOCTb, TOYKM nepernba. [loctaToyHOe ycrnoBme CTPOrom Bbl-
NyKnocTu (BorHytoctn). KacatenoHas u BbINyKnocTb, Teopema.
52.Toukn nepernba. Heobxoanmoe n gBa [OCTATOYHbIX YCNOBUSA Tovek nepernba.
53.AcumnToTbl. Cxema nocTpoeHust rpadmka yHKLUN C MNOMHbIM UCCegOBaHNEM.

O6pa3ubl KUM
KoHTponbHO-nsmeputenbHbin matepuan Ne_1
Teopusn:
1. Jlormueckue newctBus. TaOmuipl UCTHHHOCTH. OCHOBHBIE (POPMYJIBI JIOTHYE-
CKOTr'0 UCUMCJICHUS (J0Ka3aTh JABE U3 HUX).
2. Ompenenenune npenena ¢GyHKIUA 1Mo Komm w ero reoMeTpUYecKUi CMBICI.
[Ipumepsr.
3. Ilpon3Boanas pyHKIMU B Touke, onpeaencHue. [IponsBogHas odpaTtHol (yHK-
1005051

IIpakTuka:
1. ITonb3ysick ompenesieHHuEM Mpeesia MocIe0BaTeIbHOCTH, 10Ka3aTh PABEHCTRO:
. (-1)"n
iim CY'7 o,
- 3 42

1
2. OnpenenuTth TUI TOYKHU pa3pbiBa x =0 11 GyHKIUK y = 27*.

. In(L+sinx)
3. Beruncimts npenes, nonb3ysach npaBuiioM Jlonurans: IImT :
=0 SIn4X

KoHTponbHO-nameputenbHbin matepuan Ne_2
Teopusn:
1. OcHOBHBIE Oonepanu HaJ MHOXKECTBAMU. HUucinoBble MHOXKeECTBA. [Ipumepsl.
2. Onpenenenue npeaena pynkuuu no I'eiine. [Ipumepsl. PaBHOCHIBHOCTE Ompe-
nenenni o ['evine u mo Komm.
3. Muddepenuuan Gyukuu, onpeaenenue. Juddepeniman cioxuon GyHKIUU.

IIpakruka:

1. Beraucnute npeen nocieaopareapHoctr: lim 99(n * 2)(13_ n).
>0 (n+3)

2. JlokasaTtsk HEMIPEPHIBHOCTHh QYHKIMH ) =SINX.

X=~/2t —t?,

3. Haiitu npousBoanyio Y, GyHKIHN 1

Fiend



KoHTponbHO-nsmeputenbHbin matepuan Ne_3
Teopus:
1. ITpunumn Apxumena ¢ J0Ka3aTeIbCTBOM.
2. OgHocTopoHHME Tipeenbl. Kpurepuii cyiiecTBOBaHMS Mpeseia GyHKINH Yyepes
OJHOCTOPOHHHUC ITPCACIIBI.
3. [IpousBoanas pyukiuu, onpeaeneHue. [lponsBogHas cioxHON QYyHKITUH.

IIpaxkrTuka:
1. ITonp3ysAch onpeneneHueM mpeneia nociaea0BaTeIbHOCTH, JOKa3aTh PABEHCTBO:
n+2 1

lim ==
n>o3p+1 3
1 0
2. [lokazatp, 9T0 PYHKIIHS f(x): XSIn;’ X7 " HempepbiBHA Tipu X = 0.
0, x=0;
X+~ X +1

3. Haiitn muddepennman pyakmnum y = In >
X

CemecTtp No2

MporpammMa no mateMaTM4yeCcKOMy aHanu3y
AnA cTyaeHToB 1 Kypca, 2 cemecTp

lMepBoobpasHas n HeonpeaeneHHbin nHterpan. lNpumepsl.

Jlemma 06 oTnnumm aByx nepBoobpasHbIX Ha KOHCTAHTY.

Tabnuua uHTterpanos. NMpumepsbl.

CsowcTBa HeonpeaeneHHoro nHTerpana (4 ceoncTea un crnencreve).

dopmyna 3aMeHbl nepemeHHon. [Nprnmepsl.

dopmyna nHTerpupoBaHus no Yyactsam. Npumepsi.

WHTerpupoBaHne aneMeHTapHbIX paumoHanbHblx opoben YeTbipex Buaos. MNpu-
Mepbl.

PasnoxeHue pauynoHansHon Apobu Ha anemeHTapHble Apobu MeTo4oM Heornpe-
AeneHHbIX K03 nuneHToB. lNpumepsi.

9. MeTtog Octporpaackoro. MNpumepbi.

10. NHTerpupoBaHme nppaunoHanbHbIX OYHKUUI BUAaA:

My m
IR x,( ax+b Jnl ,,,,(aXerjnk dx - Mpvmepsl.
cx+d cx+d

NookwhE

o

11.BblgeneHue nonHoro ksagpata. [pumepsl.
12.TlogcTaHoBKM dunepa Ansa BblMUCNEHUS MHTerpanos Bnaa

J.R[x,\/ax2 +bx+c] dx . Mpumepsi.



13. TpuroHomeTpuyeckaa NogcTaHOBKa MNPy NMHTENPUPOBAHUN MPPaLMOHANbHOCTEN.
MNprmepsl

14.UHTerpupoBaHne anddepeHumansHoro 6uHoma (Tpu cnyyas). Npumepsi.

15. NHTerpmpoBaHmMe TPUrOHOMETPUYECKUX PYHKLMIA (OCHOBHAA TPUrOHOMETpUYEe-
CKasi NOACTaHOBKa, 3aMeHa, NMOHWXKEHWEe CTENeHN, NPUMeHeHNe TPUroHOMeTpu-
yeckux popmyn). Mpumepsl.

16.NHTerpanbl OT TpaHCUEHAEHTHbIX OYHKLUMN, BblYMCISiEMble NHTErPUPOBaHNEM
no yactam. Npumepsl.

/ " cos Fx dx, /r *T gin fx dx

17.HaxoxaeHne nHTerpanos Bnaa - . .

OK3ameH

18.ToHATHe pa3bnerHnsa oTpeska, CBOMCTBA pa3bueHuin.

19.0npepeneHuve nHTerpana PumaHa. lNpumep Bbl4UMCEHUS MHTerpana.

20. OrpaHU4YeHHOCTb MHTEerpupyemMon yHkummn. MNprmep orpaHM4eHHON HEUHTErpu-
pyemMomn pyHKLNN.

21.BepxHue n HWKHUe cyMmmbl [apby. Nx ceoncTtea (3 ceoncTBa).

22. HWXHUIN 1 BEPXHUI MHTEerparnol.

23.Kputepum nHterpmpyemoctun oyHkumn. Cneacrseue.

24.Knaccbl UHTerpmpyembix yHKUUIN (HeNpepbIBHbIE, MOHOTOHHBIE).

25.CBoncTtBa onpegeneHHoro nHterpana (11 cBomcTs).

26.NHTerpanbHas Teopema o cpegHem. Cneacrteue.

27.0npeneneHHbln nHTerparn ¢ nepeMeHHbIM BEPXHUM npegenom. Teopema o ero
andpdepeHumpyemocTtn. Cneacreue.

28.Teopema 0 cyLlecTBOBaHMM NepBOOOpas3HON.

29. dopmyna HbtoToHa-J1lenbHumua.

30.3ameHa nepemMeHHOM B onpeaenieHHOM uHTerpane. lNMpumepsi.

31.VHTerpmpoBaHue no Yyactsam B onpegerneHHom uHterpane. lNpumepsl.

32.MoHaTtue nnowagun. Ksagpupyemslie ourypbl, Kputepun ksagpupyemocTu. Npu-
Mep HEOrpPaHNYEHHOIO MHOXECTBA KOHEYHOM nrioLaau.

33.TloHaTre obbema, KpuTepu KybupyemocTu.

34.Tnowanb KpUBONMHENHON Tpaneuun. BeluncneHme nnowanemn nnockux uryp B
AeKkapToBbIX KoopauHaTtax. Npumepbi.

35. BeluncneHne nnowwagen niaockux uryp B NonspHbIX koopanHaTax. Npumepsbl.

36.dnuHa gyrn. HaxoxaeHve onvHbl Ayrn B 4eKapTOBbIX, MOMAPHbIX KOOpAUHATAaX,
B Crny4yae napameTpuyecKoro 3agaHusa Kpuson. [Npumepsbl.

37.Mnowanb NoBepxHOCTH BpaLleHus. Npumepbi.

38.06bem Tena BpawyeHus. [Npumepsl.

39.HecobcTBeHHbIE MHTErpansl. HecobCcTBeHHbIE UHTErpanbl N0 6eCKOHEYHOMY
NPOMEXYTKY.

40.HecobCcTBEHHbIE MHTErpasibl OT HEOrPaHUYEHHOM (DYHKLINN.

41.CBoncTBa HeCOBCTBEHHbIX UHTErpanoBs (5 CBOWCTB).

42.HecobCTBEHHbIE MHTErPasibl OT HeoTpUUAaTENbHbIX PYHKUMA. Jlemma, npusHak
CpaBHEHWS, CrieCTBUS.

43.Kputepumn Kowmn.

44. AbcontoTHO cxoaswmecs unterpansl. Kputepuin Kowmn abcontoTHOM CXOANMOCTH.

45.CBA3b mexay abcontoTHOM U NPOCTON CXO4MMOCTLIO.

46.MpnsHakm cxogumocTtn Abensa n Qupuxne.



O6pa3ubl KUM
KoHTponbHO-n3meputenbHbi matepuan Ne_ 1
Teopus:
1. TlepBooOpa3Hasi U HeolpeAeleHHbIH nHTerpai. Jlemma 00 OTIMYMU ABYX Mep-
BOOOpa3HbIX Ha KOHCTAHTY. [Iprmepsl.
2. IlonsTue pazOueHus oTpe3ka, CBOMCTBA pa3OUCHUIA.
3. HepaBenctBo Komm-IlIBapua. Cneacteus. KoopanHatHas 3anuck HEpPaBEHCTB.

HpaKTI/IKa'

3X+3

1. Haitti mHTErpans J. 5
X

Jxdx
ov1—x*

Urypsl, orpaHHUeHHOM TpaduKaMu QyHKIHH Y = (X — ) , Yy=4Xx-8.

2. 1) UccnenoBaTh Ha CXOAMMOCTh MHTEIPAJI .[ . 2) Beraucnute mnomanab

3. 1) Haiitu o6nacts onpenenenus Gpyukuuu f(z,y) = /= +y ++/z —y. 2) Haiitu
yacTHbIC mpou3BoaHble GyHkimu f(z,y) =z® + y® — 3zy. BeluucanTh HX 3Haue-
Hue B Touke (1; 1).

KoHTponbHo-n3ameputenbHbin matepuan Ne_2
Teopusn:
1. CoiicTBa HEONIPEECTCHHOTO UHTErpaa.
2. Onpenenenue unterpana Pumana. OrpaHM4eHHOCTh UHTETPUPYEMON (DYHKIUU.
[Ipumep orpaHMuE€HHON HEMHTErPUPYEMON (DYHKIIUH.

n )
3. IlpoctpanctBo R". Metpuka, pacctosiHue, HopMma (OMpeneieHne, CBOWCTRA).
[ToHsiTHE OKPECTHOCTHU B 71-MEPHOM ITPOCTPAHCTBE.

IIpakTuka:
1. HaiiTi uHTETpaTBI J.L _[ de
' 4/x - X '

2. 1) Haiftu miiouiaab 00JacTH, OTPaHUYEHHOW KPUBBIMU, 3a/IaHHBIMU YPaBHEHU SI-
1

mu y=xe ", y=0, Xx=2, Xx=4. 2) Bel4uciurs HHTErpal ISX arctg2x dx.

0 1+4x3
3. 1) Haiitu nuauu yposHsa pyskuuu f(z,y) = In(1 — 2% — 4?). 2) Haiitu yacTHbIe
npousBonble Gpyrkimyn f(7,y, 2) = vz + 2y + f{?

KoHTponbHO-nsmeputenbHbin matepuan Ne_3
Teopus:
1. ®opmyina 3aMeHbl iepeMeHHoi. [Ipumepsl.
2. Bepxuue u amxaue cymmbl JlapOy. Mx cBotictBa (3 CBOMCTBA).



3. IlonsiTue orpaHUYeHHOCTU MHOKecTBa. [{lnameTp mHOkecTBa. Teopema o cyiie-
CTBOBAHWU y OTPaHUYECHHOW IMOCJIEIOBATEILHOCTH CXOMSIICHCS MOIocie10Ba-
TEJIbHOCTH.

IIpakTHuka:
dx
1. Beruncinuts MHTErpasbl j—5 j xax 5
(1_ X2)2 (x+1)x-2)

2. 1) Haiitu o6beM Tena, 00pa30BaHHOTO BpalIeHHeM (UTYphI, OTPAaHUYCHHON JIH-

ausmu - y=e* -1, y=2, x=0 Bokpyr OX. 2) BbluMCIUTL HHTETpPAI
0
j(x2 - 4)cos 3xdx.
-2

. z? + yz
3. 1) Haiitu o6nacts onpenenenus Gpynxuuu f(z.y,2) =In P — 2) Haittn

YaCTHBIE MPOU3BOAHBIE GYHKIMU f(x,y) = e “Y. BBIUMCINTH UX 3HAYCHHE B TOY-
ke (0; 1).

CemecTp Ne3

MporpammMa no matemMaTMyecKoMy aHanu3y
ANA CTYAEeHTOB 2 Kypca, 3 cemecTp

=

MpocTpaHcTtBo R", MeTpuka, HopMma. Mpeaen nocnenosaTenbLHOCTH.

2. OyHKUMA MHOMMX NepeMeHHbIX, 0bnacTb onpeaeneHus, NMHUK ypoBHs. MNpeaen
PYHKLUNN MHOTUX NEePEMEHHbIX, HENPEPbIBHOCTb.

3. YacTHble nponsBoaHble (PYHKLUN MHOTUX NEPEMEHHbIX. [€OMeTPUYECKUIA CMbICTT
YacTHbIX NPON3BOAHbLIX. [1prMmepsbI.

4. OuddepeHuman gyHKLMN MHOMMX NepeMeHHbIX. Teopema o cBA3n anddepeH-
yuana ¢ 4YacTHbIMWU NPOU3BOAHLIMU (PYHKLUMN.

5. Teopema o guddepeHUnpyemMocTn (PyHKUUKN, UMeKLEen HenpepbiBHbIE YacTHbIE
NPOn3BOAHbLIE.

6. lNMpumeHeHne guddepeHumnana Kk NPUBNMKEHHbIM BblYMCNEHUSM. [pumepsbl.

7. leomeTpuyeckun cmblcn anddepeHumana. KacatenbHas ninockoCcTb U HOpMasb
K noBepxHocTu. Mpumepbl.

8. lNpounsBoaHble n guddepeHumnan CnoXxHom oyHKunn. MHBapnaHTHOCTb (OOpPMBbI
nepsoro guddepeHumnana. Npumepsl.

9. lNpownsBoagHasa oT PyHKLMM 3a4aHHON HESBHO. [1pumepsl.

10.YacTHble NPon3BOAHbIE BbICLLMX MOPAAKOB (PYHKUUM MHOTUX NEPEMEHHbIX. Teo-
pemMa 0 paBeHCTBE CMeLLUaHHbIX NPOM3BOAHbIX. [Mpumepsl.

11. AndppepeHumansl BbICLLUMX NOPAOKOB PYHKLMM MHOTMX NepeMeHHbIX. [Mpumepsi.

12. ®opmyna Tewnnopa ansa dyHKLMM ABYX NepeMeHHbIX. [Mpumepsi.

13.3kcTpemMyMbl yHKUUA ABYX (MHOIMX) nepeMeHHbIX. Heobxogmmoe ycnosue aKc-
Tpemyma.

14.[locTtaTo4HOE ycrioBue akcTpeMyma. Kputepum yctaHoBNeHUSA 3Hakoonpeaenex-
HOCTW KBaApaTUYHON (POPMbI.

15.YcnoBHbI akcTpemymMm. [pumepsl.

16.Heobxogmmoe ycrnosue yCrnoBHOMO aKCTpemyma.



17.[JocTtaTo4HOE yCrioBue YCroBHOro akcTpemyma. Metoa HeonpeneneHHbIX MHO-
xutenen Jlarpanxa.

18.HaxoxaeHne HanbornbLlIero 1 HaMMeHbLLEro 3Ha4YeHn oyHkumn. MNpumepsi.

19.TToHATHE YMcnoBoro psaaa, onpeaeneHne CXoauMocTu.

20.HeobxoaMmbii npu3Hak CXOAMMOCTU YNCIIOBOroO psiga. Teopema O CXoANUMOCTHU
NMHENHON KOMBUHALMM CXOAALLNXCA PSO0B.

21.TloHaTre ocTaTKa. Teopema O CBA3M psga C OCTaTKOM.

22.Kputepun Kowum.

23.JlemMmMa 0 CXOOUMOCTM 3HAKOMOMOXUTENbHbIX PSAOB.

24. HTerpanbHbIn npusHak Kowww.

25.Teopema o npusHake cpaBHeHnda. CnencTene Teopembl.

26.1MNpunsHak Janambepa.

27.MpusHak Kowwn.

28. 3Hako4vepenytowmecs psgbl. MNMpusHak JlenbHuua.

29.AbcontoTHO cxoaswmecs pagbl. Kputepuin Kowmn abcontoTHON CXOANMOCTMW.

30.CBsA3b CXOAMMOCTU U abOCOMOTHOWM CXOAMMOCTMW.

31.CaonctBa abCoNOTHO CXOOALMNXCA pALOB (TPU TeOpeMb).

0 0
+ —
32.YcnoBHO cxogdiwimnecs pAaabl. Jlemma o pacxoanmMmocCTn pAaAaoB zan n Zan .
n=1 n=1

33.Teopema PumaHa.

34.TpeobpasoBaHne Abens. Jllemma Abens. MNpuanakn Abensa n Qupunxne cxoanmo-
CTW pALoB.

35.CxoauMocTb PYHKLMOHAnNbHbIX NocrnegoBaTenbHOCTEN U psaoB. Npumepsl.

36.PaBHOMEpHast CXOANMOCTb (PYHKLMOHAMNbHLIX NOCreaoBaTesibHOCTEN N PAOOB.
Jlemma o Heo6Xx0AMMOM M OCTaTOMHOM YCITOBUN PaBHOMEPHOM CXOOUMOCTU
dyHKUMOHarbHbIX NocnegoBatensHocTen. Cnencreme.

37.Kputepun Kowwm paBHOMEPHOM CXOOMMOCTU OYHKUMOHASbHbLIX NocnegoBaTenb-
HOCTEMN.

38.Heobxogmmoe ycrnosme paBHOMEPHOW CXOANMOCTW PAO0B.

39.Kputepun Kowwm paBHOMEPHON CXOANUMOCTUN (PYHKLMOHANbHbBIX PAOOB.

40.BcnomoraTtenbHas TeopemMa 06 YMHOXEHUN YNeHOB PaBHOMEPHO CXOASLLErocs
psga Ha orpaHnyeHHyo dyHkumio. MpuaHak Bereputpacca.

41.TpwusHakn OQupuxne-Xapan n Abena-Xapaw.

42.CBoKCcTBa paBHOMEPHO CXOAALLNXCA NocreaoBaTenibHOCTeEN N paaoB (3 Teope-
Mbl).

43.CTeneHHble paabl, paguyc cxogmmocTtu. MNMpumepsl. Nepeas Teopema Abens.

44.Pagunyc cxogmmocTtn. Teopema 06 abCcontoTHOM U paBHOMEPHOM CXOANMOCTH
cTteneHHoro psaga. Npumepsl.

45.BTopas Teopema Abens.

o0

46.Jlemma 0 paBeHCTBE paguMycoB CXOOMMOCTU PSO0B Zanzn , Z 7"

n=0 o n+1
> na,z"*
n=0

47. AHanutnyeckue pyHKUUn (onpegeneHve, 2 Teopemsl). [NpuMepbl pasnoxeHus B
CTeneHHon psaa.

48. TpuroHomeTpuyeckme cuctemsl dypbe. Jlemma o csomcTBax PYHKLUUA TPUTOHO-
MEeTPUYECKON cUCTeMbI. TeopeMa 0 koadhduumeHTax psga dypbe.

49. ABCONITHO UHTErpUpyemble PYyHKUNN. DUHUTHBIE DYHKLNN, XapaKTepucTunde-
ckne pyHKUUKM, CTyneH4aTble pyHKUMN. MHTerpppoBaHne ctyneH4aTon yHKUMK.

50.Jlemma o npmubnumxeHnn pyHKUMM NocneaoBaTenbHOCTbIO PUHUTHBIX CTyNeH4Ya-
ThIX QYHKUUN.




51.Teopema PumaHa. Cnencrteue.

52.TpeacraBneHne YacTnuyHbIX cyMmm psga dypbe abCconoTHO MHTErpUpyemMon
dyHKUMM Yeped uHTerpan OQupuxne. llemma o cBonctBax agpa Aupuxne

53.Jlemma o npeacTaBnNeHNN YacTUYHOM CyMMbl Pypbe abCONOTHO MHTErPUPYEMOM
21-nepnoguyeckon oyHkumn. Crneacrseue.

54.Teopema 0 NpuHLMNe nokanusauuu.

A

I‘ ft )‘ j
55.Jlemma 0 cxoanMMOCTH NHTEerpanos 0 5
0 smE

56.oHaTre kycoyHo auddepeHunpyemon yHkumn. Mpusnak OuHn. Cnencremg.

O6pa3ubl KUM
KoHTponbHo-n3ameputenbHbin matepuan Ne_1
Teopusn:
1. YacTHble mpon3BOHbIE, TU(DPEepeHINPYEMOCTh PYHKIIMM MHOTUX IEPEMEHHBIX.
2. llpusnaku Ab6ens u Jupuxie cXoquMoCTH PsIO0B.
3. CxomuMocTh (PyHKIIMOHATBHBIX TIOCTeA0BaTeNbHOCTEH. [Iprmepsr.

IIpakTuka:
2
1. dnst pyHKIMu Z = X MOKa3aTh, YTO X 0z __
OXoy 8y
& 3n +1

2. ViccneoBaTh CXOIMMOCTD psiia
-1

3 2n
§ = (n—2)"(x+3)
3. Haiitu 065acTh CXOMUMOCTH (PYHKIITMOHAIBHOTO Psijia Z

r) 2n+3

KoHTponbHO-nameputenbHbIin matepman Ne_2
Teopusn:

1. YacTHble POU3BOAHBIE BBICIIUX MOPSAIKOB CIOXHOW (DYHKIIMM MHOTHX Iepe-
MEHHBIX.
2. Teopema Pumana.
3. PaBHOMEpHAsI cXOAMMOCTh (PYHKIMOHAIBHBIX MOCea0BaTeNbHOCTEN. JlemMma o
HEOOXOJMMOM M JOCTaTOYHOM YCJIOBHUHM DPABHOMEPHOW CXOJMMOCTH (YHKIHO-
HaJbHBIX MOCJIEJOBATEIBHOCTEN.

IIpakTuka:
1. VicceoBath Ha SKCTpeMyM QYHKIHIO Z = x° + 4xy + y° —12x —3y.

- n
2. UccnenoBaTh CXOOMMOCTh 3HAKOUYEpeaytomerocs psjaa . (- )”+1(2 J
n=1 n+

. 0 ( n+ 1)4 2n
2. Hantn paanyC U MHTCPBAJI CXOAUMOCTU CTCIICHHOI'O pAda Zﬁ
n=1 n+



KoHTponbHO-u3MepuTtenbHbIn maTepuan Ne_ 3
Teopus:
1. Iuddepenimansl BRICIINX MOPSIKOB (YHKIIMH MHOTHX ITIEPEMEHHBIX.

o] 0
+ —
2. YenoBHO cxopsimecst pssl. JleMMa 0 pacXoIUMOCTH PSIOB Y a, U D.d,, .
n=1 n=1
3. Kpurepuii Komm paBHOMEpHON CcXOAUMOCTH (YHKIIMOHAIBHBIX MOCIEI0BA-

TEJILHOCTEMN.

IIpakTuka:
y d%z 0%z
1. lna pynkumu z = arctg = mokasarh, 4TO pvEl +— =0.
X X

(-1’
Z14/n? +2n
e n'(x+3)

3. UccnenoBate Ha pABHOMEPHYIO CXOAUMOCTD P Z
n=L

2. UccnenoBath CXOQUMOCTD psia Z

, [5, -1].

CemecTp Ne4

Mporpamma no matemaTu4ecKkoMy aHanusy
ONA CTYAeHTOB 2 Kypca, 4 cemecTp

=

lMoHAaTne mepbl B n-MepHOM npocTpaHcTBe. CBONCTBa Mep.

2. PasbueHune nsamepumMbix MHOXECTB, CBOMCTBA pa3dbneHnin. IHTerpanbHble Cym-
Mbl.

3. OnpeneneHne OBOMHOINO UHTErpana.

4. CyuwecTBoBaHME ABOVHOIo MHTerpana. Teopembl 06 MHTErpnpyeMocTn yHKLNn

(2 Teopembl).

CsowcTBa ABOMHOIO MHTErpana.

CBefeHune ABOMHOro UHTerpana K noBTOpHOMY (fieMma, Teopema, NoHATHeE npa-

BUNbHOM obnacTn).

3ameHa nepemMeHHon B ABOMHOM UHTerpane. MNonspHble KoopamHaThbl.

MpunoxeHna OBOMHbBIX MHTErpasnos.

OnpegeneHne TPOMHOMO N KpaTHOIO MHTErpanos.

10 CyulectBoBaHMe TPOMHOro nHTerpana. CeBoncraa TPOMHOro MHTErpana.

11.CBefeHune TPOMHOIo U KpaTHOro MHTErpana K nocrneaoBatesibHoMy.

12.3ameHa nepeMeHHON B TPOMHOM uHTerpane. LiunuHgpuyeckme n cpepumyeckue
KoopauHaThI.

13.T1punoxeHunsa TPOMHbIX UHTErparos.

14.HecobcTBEHHbIE KpaTHbIE UHTErparbl (N0 HeorpaHM4yeHHon 061acTn n oT He-
OrpaHU4YeHHON PYHKLUN).

15. dn3nyecKknin CMbICI KPUBOSMHENHBIX MHTErpasnos.

16. KpuBonuHenHbi nHTerpan 1-ro poga (onpegenexHve, CBOMCTBA, BblMUCHEHME,
NPUNOXEHUS).

17.KpuBOnNuHenHbI nHTErpan 2-ro poaa (onpegeneHne, CBOMCTBA, BblYUCIEHME).

o o

© oo N



18.dopmyna NpuHa anga pasnuyHbix obnacten. ®opmyna ana HaxoXaeHUs nnoLla-
Aen. Ycnosus He3aBNUCUMOCTU KPUBOSIMHENHOIO MHTErpana oT nyTn UHTErpupo-
BaHMS.

19.3nemeHTbI TEOPUM NOBEPXHOCTEN (OnpeaeneHe NoBepXHOCTU, OpueHTauus,
KacaTernbHasi NAOCKOCTb, HOpMarsb U T.4.).

20. DN3NYECKNIN CMbICI MOBEPXHOCTHbLIX MHTErParos.

21.TloBepxHOCTHbLIN MHTerpan 1-ro poga (onpeneneHne, CBOMCTBA, BblYMCIEHME,
NPUNOXEHNS).

22.T1loBepXHOCTHLIN MHTerpan 2-ro poga (onpeneneHne, CBOMCTBA, Bbl4UCEHME).

23.CkansipHble U BEKTOPHbIe NOoN4d, NOTeHUmarn, AMBepreHuuns, BUXpb, LMPKYNSaUms,
MOTOK.

24. dopmyna Octporpaackoro-laycca. Cneacrteue. Npumep.

25.[eomeTpuyeckoe onpegeneHe anBepreHumm.

26.dopmyna Ctokca. MNpumep.

27.eomeTpuyeckoe onpegeneHme BUXpA.

28.PaBHOMeEpHasa cxoanMMOCTb Mo napamMeTpy cemencTsa pyHKUMIA. Jlemma o pas-
HOMepHoOW cxoaumocTu. Kputepun Kowwuw.

29.WHTerpanel, 3aBUcsALWme oT napameTpa. PaBHOMepHO cxoaswmecs nHterparnoi.
CeowncTBa MHTErpanos, 3aaBUCALMX OT NapamMeTpa (4 cBOUCTBA).

30.HecobcTBEHHbIE MHTErpansl, 3aBuUcsLLMe OT napaMmeTpa. PaBHomMepHasa cxoaum-
mMocTb. Kputepui Koww. MNMpusHak Beneptpacca.

31.CBoncrBa HECOOCTBEHHbBIX MHTErpanoB, 3aBUCALLMX OT napamMeTpa (3 cBOMCTBa).

32.NHTerpansl dunepa. B-dyHkuna, IN-yHKUmS.

O6pa3ubl KUM
KoHTponbHo-n3ameputenbHbin matepuan Ne_1
Teopusn:
1. Tpuronomerpuueckue cucrembl Oypne. Jlemma o cBoiicTBax (QyHKUHUNA TPUTO-
HOMETPUYECKON CUCTEMBI.
2. Ilonsitue o6bemMa B n-MEPHOM MTPOCTPAHCTRE.
3. IloHATHE TOBEPXHOCTHOTO MHTErpaJIA.

IIpakruka:

2X; 0<x <3,
1. TlpencraBuTh NnepuOAUYECKYIO (HYHKIIHIO f(x): 6 3 <6 3aJlaHHYI0 Ha
, 0< X0,

nosynepuoje, psaom @ypee no cunycam. [loctpouts rpaduk pyHkuuu u rpadux
CYMMBI ITOJIy4€HHOT 0 psana Pypee.

0 -2x+6
2. VI3MeHuTh MOPAIOK WHTETPUPOBAHUS B JBOMHOM HMHTETrpaje J dx I f(x,y)dy.
R

Cnenatpb yepTex 00J1aCTH UHTETPUPOBAHMUSL.
3. BeIUMCINTH NOBEPXHOCTHBIM MHTETPAII ﬂ[x +y+z]d¥ tne S — 4acTh MIOCKOCTH
&

x+ 2y +4z =4 nexamas B nepBoM oktante (X>0, y>0, 2>0).



KoHTponbHO-nsmeputenbHbin matepuan Ne_2
Teopus:
1. Teopema o korddunmentax psaa Oypse.
2. CBoiicTBa Mep.
3. [ToBepxHOCTHBIN HHTETpa nepBoro poja. CBolcTaa.

IIpakTuka:

X
1. Paznoxuts B psag @ypee dynknuto f (x) =5~ 7T C IepuoJioM 2 77 , 3aJIaHHYIO Ha

OTPEC3KC |_— 7T, 7Z'J.

2. BpraucnuTh TpPOMHOW MHTETPal m yCOS(Z + Xﬁxdydz, D — ob6nactb, orpaHu-
D

T
YeHHas [MWIMHAPOM Y = VX " miockocTAMH X + Z = E’ y=0uz=0.

— 2 2
3. BblunciauTe MHTErpan ff[@’+ﬁ+zx)d3 , Toe S — 4YacThb KOHyca z=axt+y
5

BHYTPH [TOBEPXHOCTH x° +y* = 2ax .

KoHTponbHO-n3mMeputenbHbIin matepuan Ne_3
Teopusn:
1. AGCOJIFOTHO UHTETpUpPYEMBbIE PYHKIUU.
2. Pa3buenue n3MepuMbIX MHOXECTB, CBOMCTBA pa30MEHUN.
3. TloBepXHOCTHBIN MHTErpaji MepBoro pojaa. Beruucnenue. Bripaxkenne moBepx-
HOCTHOT'O MHTETPAJIa Yepe3 JBOMHOM.

IIpakruka:
2x; 0<x<3,
1. IpeacraButh nepuoandeckyro ¢yHkium f (x) = 3aJJaHHYI0 Ha
6; 3<x<6,
noxynepuoje, psaaom @ypee no cunycam. [loctpouts rpaduk pyHkuu u rpadux
CyMMBI ITOJIy4€HHOT O psifia Dypre.

2. [Ilpumensiss dopmyny ['punHa, BBIYUCIUTH KPUBOJMHEWHBIA HWHTETPAI:

2 2

Ef(xy+ y + x)dx + (yx — y + x)dy, L — ammnc X Y

2 "2~
1 ac b

2 )
3. BeruucauTe UHTETpa Hz 45, rie S npeAcTaBisieT coO00M MOJIHYIO TOBEPXHOCTh
5

2 2
KoHyca Y& *¥° £zX12

OnucaHue TexHonornu npoBegeHus npome)KyTquoﬁ atrectTauunm

Onsa oueHMBaHWA pe3ynbTaToB OOy4YeHUs Ha 3a4eTe MCMomb3ylTcs crieayowme noka-
3aTtenu:



1) 3HaHMEe OCHOBHbIX MOHATUN MaTemMaTU4YecKoro aHanmsa, MeTo4oB U NMPUEMOB pelle-
HMA ©0a30BbIX 3a4ay;

2) ymeHvne opmynupoBaTb OCHOBHbIE OMpeferieHnss U TeopeMbl Kypca matemaTude-
CKOro aHanuaa, pelwaTb 3a4ayn U aHanuanpoBaTb NOSTyYEHHbIE pe3ynbTaThl;

3) BrnageHne matemaTUdeckuM annapatoMm AN pelleHna 3agady aHanmsa v npuknag-
HbIX 3a4au.

KpuTepun oueHnBaHusa KoMneTeHumnm YpoBeHb LWkana
CchopMUPOBAHHOCTN | OLEHOK
KOMMeTeHunn

OTBEeT Ha KOHTPOSbHO-U3MepUTENbHLIN MaTtepuan | Noporosbii ypo- | 3a4TeHO
COOTBETCTBYET OAHOMY WM Gonee 4em O4HOMY M3 | BEHb W Bbllle MOPO-
nepevncrnieHHblX Mnokasartenen, oby4varolmincs pgaet | roBoro

OTBETbl HA AOMNOSMHUTENbHbIE BOMPOCHI, MOXET ObiTb
He coBceM MnosHble. [leMOHCTpupyeT 3HaHue y4ebHo-
ro Marepmarsna, BO3MOXHO C HEKOTOPbIMU OLUMOKaMN.

OTBET Ha KOHTPOJSIbHO-U3MEPUTESNbHbLIN MaTepuan He He  3a-
COOTBETCTBYET HNU O4HOMY M3 NEepeyvnUCrieHHbIX Noka- YTEHO
3atenen. Oby4valowmmncsa AeMOHCTpUpyeT parMeH-
TapHble 3HAHUS U YMEHWNSA NN OTCYTCTBMUE UX.

[na oueHmMBaHMs pe3ynbTaTtoB 0Oy4YeHUs Ha 9K3aMeHe UCMOoNb3YyHTCs cneaylwme no-
Kasatenu:.

1) 3HAHWE OCHOBHbLIX ONpeaenieHnin, NOHATUIA U NOEen U3yvyaemblX pa3genoB mMatemaTu-
4YecKoro aHanusa; (opMynmMpoBOK U AOKa3aTenbCTB OCHOBHbIX pe3ynbTaToB 3TUX pas-
Jenos.

2) yMeHMe NMpUMeHNATb NoSyYeHHble 3HaHUS U HaBblKW O1151 peLlleHnsa 3adad; NnpoBoanTb
aHanu3 1 oNTUMM3aUMIO MOMYYEHHbIX PELUEHUN, NCNOoMb3ysl onpeneneHns; NpoBoanTb
nccnegoBaHusi, CBsA3aHHbIE C OCHOBHbLIMU NOHATUAMM.

3) BnageHne COBPEMEHHLIMWU 3HAHUSIMWU O MaTEMATUYECKOM aHanu3e U ero npuroxe-
HUAX; MeTogaMy MaTeMaTUYecKoro aHanusa Onsa peleHus 3agad, obocHoBaHus pe-
3ynbTaToOB PacYETOB N PACCY>XOEHUN.

Kputepum oueHnBaHnsa KoMneTeHLNN YpoBeHb LUkana
chopmmpoBaHHOCTH OLEHOK
KOMNEeTEeHLUN
O6yyatowmnca B NONMHONW Mepe Bnageet no- [NoBbILWEHHbIN OTnunyHo
HATUAHBIM  annapaToM gaHHoM obnacTtu YpOBEHb

Haykn (TeopeTMyeckMuMuM OCHOBaMM OUCLU-
NNWHbI), cnocobeH WNMICTpUpPoOBaTb OTBET
npumepamu, aktaMmm, AaHHbIMUA  HayYHbIX
nccnenoBaHu, NPUMEHATb  TeopeTudeckme
3HaAHUA AN peLleHnst NPaKTUYeCKnX 3aaad.

CdopmumpoBaHHbie, HO cogepKalme OTAeNb- basoBbin XopoLuo
Hble npobenbl 3HaHWSA OCHOBHbIX onpeaerne- YPOBEHb
HWUW, NOHATUA N UOEN N3y4aemMoro Kypca, 3Ha-
HMe c HebonbwMMK Hego4vyeTamMu [OKasla-
TeNbCTB OCHOBHbIX pe3yribTaToB.

CdopmumpoBaHHOe, HO cofepxallee oTAenNb-
Hble npobenbl yMeHve uCchnonb3oBaTb Marte-
MaTudeckMn annapaTt gnsa  dopmanusauyuu,
aHanusa 1 BblpaboTKN peLueHU.




HenonHoe npeacraBneHne 06 OCHOBHbIX
onpeneneHnsx, NOHATUAX N Aeax nydaemo-
ro Kypca, He3HaHue [oKa3aTenbCTB OCHOBHbIX
pe3ynbTaTtoB. He MONHOCTbIO chopMUpPOBaH-
HOEe yMeHMe UCNOoNb30BaTb MaTeMaTuyecKui
annapat anga gpopmMmanumsaumm, aHanusa u Bbl-
paboTKM peLLEeHU.

lMoporosbin
YPOBEHb

YpoBneTBopu-
TenbHO

dparmeHTapHble 3HaHUS WKW OTCYTCTBUE
3HAHUN U YMEHU.

HeynosnetBopu-
TenbHO

20.3 ®oHA OUEHOYHbIX cpeaAcTB CPOPMUPOBAHHOCTU KOMMETEHUUN CTYAEHTOB,
pekomeHAyeMbIN ANA NpoBeAeHUs AuarHoCcTUYeckux pador

1. Kakue 13 ykasaHHbIX nocregoBartensHocTen {Xx,,} ABnsoTca orpaHnyeHHbIMM

(BblOENUTE OOMH/HECKOSLKO OTBETOB)?
100
S
6)n-sinn
B)1,-1,1,—1,1,-1, ...

r) (1 —|—i)n

OrtBerT: a), B), I).

5-2M-3-57+1
' 22 7Y 9
2. Yemy paBeH lim,, _, T002naasn
a)0
6) —7,5
B) i
2

r) 0,05
OrtBerT: 6).

3. Yemy paBHbl BEPXHUI 1 HDKHWIA Npedensl nocnegosatensHocty {x,,}, ecnu

mn
X, = C0S—7?
3

a)l;—1
11
®33
V3
B)?J —
r 2; —1

OtBerT: a).




4. Yemy paBeH npegen dyHkummn f(x) B TOUKe X, ECNK:
- B HEKOTOPOW MPOKOSIOTON OKPECTHOCTU TOYKM X g(x) = f(x) = h(x);
- limx—:xﬂ g(X} = limx—u:ﬂ h(X} =a?
a)0
6) 1
a
B) E
r)a
OtBerT: I).

. sin(x—=2)
5. Yemy paBeH !.1117?

a) 1

6)0

B) «

r) He cyuiecTByeT
OtBeT: a).

x-2

(x—1)3 x=<0

HenpepbIiBHA?
3x+a, 0<x pep

6. Mpu kaknx a dyHkums f(x) = {
a)1

6)0

B) —1

rn3

OrtBerT: B).

7. Haitgure Toukn paspbisa dyHkumm f(x) = sgn(x? — 2x — 3).
OtBeT: —1, 3.

flxg+Ax)—f(xp)
Ax

8. MNpepnen oTHoLEHMS npyn Ax — 0 Ha3biBaeTcs:

a) npon3BoAHoN yHKUMM [ (X) B TOUKe Xg;

6) npenenom dyHkuum f (x) B TOYKe Xq;

B) ckaykom byHKUmuM f (x) B TOUKe Xj.

OtBeT: a).

9. Yucno Todek nepernba dyHKUNMM y=x"+4x paBHo
a)2

6) 1

B) O

r3

OtBeT: B).

10. Mpadpuk pyHKuMK y=f(x), yaoenetsopsioweit ycnosusam f'(x) < 0,
F"(x) > 0 n3obpaxeH Ha puUCyHKe

1

~ N L

| i e I —
a) a) B) r)

OrtBeT: 0).



11. YKaxnte TOUKM, B KOTOPbIX (PYHKUUS, rpadonK KOTOPOKN M306paXKeH Ha pPUCYH-
Ke, UMeeT MakCUMyM.

pfm———————

— 5

OTBeT: S.

o . X
12. YeMmy paBeH HeonpegeneHHbIi uHTerpan | sin? de?

a)2

1 x
6) —=cos 2= +¢
2 2

x—sinx

+C

B)l —cosx +c
r) tg;f +c
OtBeT: a).

2
13. Haittu a—;(l, 2), ecrmu(x,y) = yx? + y2.

OTtBerT: 5.

14. Cpeau nepeymncneHHbIX YHKLNA YKaXXUTE BCe, KOTOpble ABNAITCH NepBo-
1
obpasHbiMu AN QyHKUMK y=—.
X
a) In|x|
6) xInx
B) In|x| + ¢
1
Nn-+=x
X
OrtBeT: a), B).

15. Yucno a siBnsieTcs npeneriom YMcrnoBon nocrneaosaTtensHocTy {X,,}, ecnu
a)V(e > 0)3I(Ny € N)(Vn = Ny)(|x,, — a|l = &)

6) V(e > 0)(Vn = Ny)(|x,, —a| < &)

B) V(e > 0)3(Ny € N)(Vn > Ny)(|x,, — al| > &)

NV(e > 0)3a(Ny € N)(Vn = Ny)(|x,, —a| <€)

OtBeT: 1).

10x3+5x—1

aBHO
2x5+x+1 P

16. 3HayeHve npegena yHKUMK Lim,._,

a) 3,5
6)0

B) 3

r) 1
OrtBeT: 0).



17. Cpean nepeuncneHHblX MHTErparnoB yKaxuTe Bce, KOTopble BbIYMCMSIOTCS C
MOMOLLbI0 POPMYIIbl MHTErPUPOBAHMSA NO YaCTAM:

a) f-:ﬂs' x
6) [.n:ns X dlx

B) I.r In x dx

dr
Ll o
OtBerT: 6), B).

==

18. Touka xg = 0 ABnsetca ons pyHKUMN y =

a) To4kon 13 obnacTn onpeneneHns gaHHom OyHKUUK
0) To4KOM paspbiBa NepBOro poga

B) TOYKOM pa3pbiBa BTOPOro poaa

) TOYKOMW, B KOTOPOM AaHHAA (PYHKUUSA HENpepbIBHA
OrtBerT: B).

19. Hangurte npon3BoOAHY CIOXHOM OYHKUMKN Y = e npn x=0
OtBerT: 2.

20. Hangute npomexxyTku yobiBaHUs yHKUMU YV = x3 —3x +5.
Oteet: (—1;1).

1.
21. YpaBHeHue kacaTenbHow k rpadouky dpyHkumm f(x) = = xsin(2x) B Touke
w
x = mumeet Bug y = a(x — ). Hanaute a.
OtseT: 2.

22. C nomoLubio anddepeHumana HanamTe npmbnmkenHo n(1,05).
Ortgert: 0,05.

23. MNowuck ycrnoBHOro akcTpemyma yHkumnm z = f(x, ) Npu HanMuMm ypasHe-
HUsA cBsisn ¢ = (X, V) NnponsBoaMTCS METOAOM HeornpeaeneHHbIX MHOXUTE e

OrtBerT: Jlarpanxa.

o o ¥y o
24. HacTtHou npon3BoaHOM (PYHKUUKN Z = — N0 NepeMeHHON X ABMSeTCS
X

OtBerT: a).



25. Cymma KoopamnHaT KpUTUHECKON TOYKM OYHKLNN
z=x%+xy+y?—2x — y pasHa

a) 3,5

6) —12

B) 3

r) 1

OtBerT: T).

26. MonHbin auddepeHuman MyHKUMN U = e?*Y 4+ 5z yumeet Bua
a) e (ydx + xdy) + 5dz

6) 2e %Y (ydx + xdy)

B) 2e %Y (ydx + xdy) + dz

r) 2e2Y (ydx + xdy) + 5dz
OtBerT: I).

27. ®yHkums z(x; y) 3agaHa HesiBHbIM obpasom XYz = X + ¥ + Z. 3HayeHune
ee YacTHoi nponasoaHol z;, B Touke M(2, 3) pasHo

a)o

6) —0,2

B) 2

r3

OrtBeT: 0).

28. Obnactb D nsobpaxeHa Ha pUCyHke

yli
1
h
2 .
0 3 =

3HayeHne OBOWHOro MHTerpana ﬂ dxdy PaBHO..............
D

OTBerT: 3.

29. MNpunsHak Janambepa cxogMMOCTM YACITOBOro psiga Z F, ¢ nonoxwrens-
k=]

HbIMW YneHamMmn Py 3akno4aeTcs B TOM, YTO:
')

a) 11111 TI =(, g<1 - pag pacxogutcs, g>1 - paa cxoauTces

K

6) lim :'.? = g, g<1 - pag pacxoautcs, g>1 - psig cxoguTcs

B) lim % =g, 0>1 - pag pacxogutcs, g<1 - pag cxogurca

[

r) lim 4P, =g, q>1 - pan pacxoautes, g<1 - psif cxoanTCs

OtBeT: B).



30. ®yHkuna e* pasnaraetcs B psag MaknopaHa suga

i 4 i | ]
PRSP S

2! 41 6!
6) r-+ L
3157
B) 14 X —£;+__
I 2 3!
3 |
F) X L{L "_p
2 3 4
OrtBerT: B).

x . iy
In (n+2)

31. Hangnte yeTBepTbI YNeEH as YNCNOBOrO paga ==
?

1?!—1
1= -

OTBeT: 3.

2x” 2y k-1
32. Pag 2x+ Fet 5T T cxopuTes Ha npomexyTke
OrtBeT: (-1; 1).

33. dyHkuma F (x)sasnsertca nepsoobpasHomn dyHkumm f(x), ecnm
a) F'(x) = f(x)

6) F(x) = f'(x)

B) F(x) = f(x)

NFx)=fx)+C

OrtBeT: a).

34. Kakoe n3 cBOMCTB HeonpeaeneHHoro NHTerpana HeBepHoe
a) [Cf(x)dx =C [ f (x)dx

6) J(f(x) + g(x)) dx = [ f (x)dx + [ g (x)dx

8) [(f(x) » g(x)) dx = [ f (x)dx « [ g (x)dx

) [ f(kx+b) = %F(kx + b) + C, roe F - nepeoobpasHas f
OtBerT: B).

35. HanguTte npon3BoaHyto 7-HOro nopsaka ot pyHKUmMM y=x".
OtgerT: .

36. MHOXeCTBO nepBoo6paaHbix dyHkumm f(x) = x 1 pasHo
-1
a) 2 +C
6) In|x| + ¢
-1
B)—+ ¢
X
i
F) x—z +C
OtBerT: 0).



Y

37. 3nauenue unterpana | tg (x)dx pasHo
a) —In|cosx| + ¢

6) In|cosx| + ¢

B) —In|sinx| + ¢

r) In|sinx| + ¢

OrtBer: a).

38. B pesynbTarte BbluUCNEHNS NHTErpana f xsinxdx nony4ymm
a)o

6) xcosx + sinx + ¢

B) XC0SX — Sinx + ¢

r) —xcosx + sinx + ¢
OtBeT: 1).

39. BeinonHaeTcsa nn HeobxoauMbIn NMPU3HaK CXo4MMOCTU ANs psiga

= n®+4n% -4

7 3 = !
n=1 4n2+n—5

OTBeT: HeT.

40. Kakne 13 ykasaHHbIX Npeaenos pasHbl 17
. COSX . 1g2x . arctgx . sinx . arcsinx
1) lim 2) lim 3) lim & 4) lim 5) hm———
0y v—0 Dy =0 X =0y x>0 X

a) Bce

0) Tonbko 4

B) BCce, Kpome 1
Nin2

OrtBerT: B).

41. NaHa npoussogHas f '(X)=(x—2)(x—3). PyHkummn f(X) uUMeeT MakCMMyM B TOUKe

OTBeT: 2.

X

42. YpaBHeHUe BepTUKaNIbHON acUMNTOThI rpadpmka pyHKumm V = nmeet

OTtBeT: x=1.

2x
3Ix-2

43. lopn3oHTanbHOM acMMmnToTon rpaduka dyHkumm V = ABNsieTcA

npsimasi:



44. YcTaHOBUTE COOTBETCTBME MeEXAY OObeKTamm

a) MNepBbI 3amMeyvaTenbHbLIN Npeaen : 1.,
1) lim(l+—)" =e
x—a X

6) BTopon 3amevaTenbHbIn npeaen 2) lim smx |
=) _1'
B) NpaBuno Jlonutans packpbITns - I f(x)—f(x,)
HeonpeaeneHHocTel 3) S (x) = Him N
| f(x) .. f(x)
gy lim = lim—
e g(x) e gi(x)

OtgeT: a)-2); 6)-1) B)-4).

45. Hangute auddeperuman dyHkumm f(x)=In(x*+1) B Touke x=1 npu Ax=0,1.
OtBeT yBenuuntb B 20 pas.
OrtBer: 2.

2_
46. Hangute obnactb onpeaeneHuns yHKumMm f(x) = fzx+x1'
OrtBerT: (-0,5; 2].

47. Hangute nponsBogHyto y’x dYHKUMM, 3alaHHON NapaMeTpUYecKn

J.r =2cos’ ¢t
1_1-' =3sin’t
OTtBeT: —1,5.

48. 3aKOH ABUXEHUS MaTepuanbHo Toukn s=t*—3t*+2t-4. HaiguTe ckopocTb

OBWXEHUSI TOYKN B MOMEHT BPEMEHMU t=2 C.
OTBeT: 22.

49. Hangute nnowagb purypbl, orpaHM4eHHON OCbio abcumnce n rpadpmkom
byHKUMN Y = 3 — 2Xx — x?
a)10-
6) 10=
5 3
B) 9;1
r) 11;
OrtgeT: a).

50. Bbluncnute ffD ydxdy, rne obnactb D orpaHudYeHa MuHusiMu x=1, ¥ = x2,
y=0

a)0,5

6) 0.1

B)1l

r) 0,7

OtBeT 0).



Kputepum n wkanbl oueHMBaHuA 3agaHm ®0OC:

1) 3apaHung 3akpbiToro Tuna (BbI60p 0aHOro BapraHTa oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET,;
o 0 6annoB — ykasaH HEBEPHbIN OTBET.

2) 3agaHung 3akpbiToro Tuna (MHOXeCTBEHHbIV BbIOOD):

e 2 6anna - ykasaHbl BCe BEPHbIE OTBETHI;
e 0 6annoB — ykasaH xoTsi 6bl OOWH HEBEPHbLIN OTBET.

3) 3apaHug 3akpbiToro TMna (Ha cooTBeTcTBME):

e 2 6anna — Bce COOTBETCTBUSA ONpeaeneHbl BEPHO;
e 0 6annoB — xoTa Obl 0OAHO CONOCTaBNEHNE ONpPeaeneHo HEBEPHO.

4) 3agaHug OTKPLITOro Tuna (KOPOTKUNA TEKCT):

e 2 6anna — ykasaH BEpHbI OTBET,;
e 0 6annoB — yka3aH HEBEpPHbLIN OTBET.

5) 3apaHug oTkpbiTOro TMNa (4ncno):

e 2 6anna — ykasaH BEpHbI OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHusa pasgena 20.3 peKoMeHAYITCA K UICMONIb30BaHUIO NpU NpoBeAeHUU Ana-
rHOCTMYECKUX pPaboT C uenbio OLEHKM OCTaTOYHbIX pe3yfibTaTOB OCBOEHUS AaH-
HOW AUCLUMUNNUHBI (3HAHUW, YMEeHUN, HaBbIKOB).



