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PABOYASA NPOrPAMMA YYEBHOW OUCLUUNIUHDBI
B1.0.06 MaTtemaTuka

1. Koa n HaumeHoBaHMe HanpaBneHuss NoAroToBKMU/cneLnanbLHOCTU:

05.03.02 leorpadous

2. Mpodcdunnb nogroroBku/cneynannsayms:

Meorpadua v pernoHanbHbIe UCCreAOBaHUA

3. KBanudmkaumsa (cteneHb) BbiNnyCKHUKA: 6akanaBp

4. dopma obyUyeHuUA: oyHasA

5. Kacbegpa, oTBevalowlas 3a peanusauuio AUCLUUNIIUHBLI: Teopusi hyHKLUUA N reoMeTpumn

6. CocTtaBuTenu nporpaMmmbil:
CteHtoxuH J1.B. — kaHangat ms.-mat. HayK, LOLEHT.
7. PexomeHpgoBaHa: HMC MaTtemaTtudeckoro g-Ta

npoTokosni 0500-03 ot 18.03.2025 r

8. YueOHbIN roa: 2025/2026
CemecTp: nepsblt / BTOPOW



9.llenn n 3apaum y4e6HON ANCLMNNUHDI:

Llenamu ocBoeHna gucumnnuHbl « MatemaTtumka" aBnsaroTcs:
3HaKkoOMCTBO C MaTemMaTuUyeckumu MeTodamu, BblpaboTka HaBblKOB B OOWeEHUn C
mMaTemaTtmyeckum annapatom. CoBepLlieHCTBOBaHME 00LWen KynbTypbl MbILLUNEHNS, NOTMYHOCTMU,
TOYHOCTU  BLINOSMIHEHUS  MaTtemaTuyeckux onepauun. BnageHwe  kKnaccudeckumun  u
COBPEMEHHbIMM MEeTO4aMW WCCRedoBaHus U UX npumeHeHusi. KMccnepoBaHve akTos,
HeobX0oAMMBbIX A1 OCBOEHUSA APYIrMX AUCLUNIIMH, U3ydaeMblX Ha dhakynbTeTe.
10. MecTo y4yebHOM gucumnnuHbl B cTpykTtype OOI:
MaTtemaTtuka oTHocuTcs K 6aszoBon Yactn bnoka 1 — QucuunnuHbl (Mogynn) ®enepanbHoro
rocyaapcTBeHHOro obpasoBaTenbHOro ctaHaapTa BbiCLEro npogeccmnoHanbHoro obpasoBaHms
no HanpasneHuto nogrotoBkn 05.03.02 «lMeorpadusa» (bakanaspumar).
[nsa ee ycnewHoro n3y4yeHns 4OCTatoMHO 3HaHWUM U YMEHUIN, NpnoBpeTEeHHbIX B CpeaHen
LIKone.
OcBoeHne MaTtemaTukm ABNAETCA OCHOBaHMEM Afsl YCMELUHOr0 OCBOEHMUSI KakK AanbHenwwmx
0a30BbIX KypcoB — uHGOpMaTUKK, U3MKK, Tonorpadun, reonHOPMaLMOHHbIX CUCTEM B
reorpacdum, Tak u cneymnanbHbIX KypcoB, K NpuMmepy, reopmsnka naHawadra, nHpopmaumnoHHo-
MaTemMaTuyeckne MeTobl UCCrefOBaHUSA PErMOHOB, a3POKOCMUYECKNEe MeTOObl UCCnegoBaHus,
acTpoOHOMMS, NPUOBPETEHHbIE 3HAHWUS TakkKe MOryT MOMOYb B Hay4HO-MUCCIe4oBaTEeNbCKOW
paborTe.

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNIIMHe/MOAYINIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEHLUAMU BbINYCKHUKOB):

KomneTteHuus lMnaHupyemble pesynbTaTbl 06y4YeHus
Kopg HasaHue
OlK-1 | cnocobHoOCTbIO 3Hame:
Ncnonb3oBaThb 0A30BLIE | OCHOBHbLIE  MOHATUA  MaTeMaTuKW, OnpedeneHus wu

3HaHuMA B obnactu
dbyHOaMeHTanbHbIX
pasgenoB MaTeMaTUKn B
obbeme, HeobxoaMmMom
AnNs BnageHus
MaTemMaTU4YeCKUM
annapaTtom B
reorpadmyecknx Haykax,
ans obpaboTku
WHOpMauumn 1 aHanuaa
reorpaduyeckmx gaHHbIX

CBOMCTBA MaTeMaTU4eCKnx OOBLEKTOB, (OPMYIIMPOBKU
yTBEPXOEHUA, MeTOAbl UX AoKas3aTerbCTBa, BO3MOXHbIE
chepbl UX MPUNOXKEHUNA, B TOM 4YuCrle B KOMMbIOTEPHOM
MOAENMPOBaHMM MaTeMaTUYECKNX OOBEKTOB U ABIEHUI
ymMems:
pewaTtb 3a4ayu BbIYUCIIUTENbHOTO U TEOPETUYECKOro
Xxapaktepa B o06nactM TpPexXMepHOro M n- MEPHOro
eBknuaoBa (adpdUHHOro) NpPOCTPaHCTBA, [AoOKasblBaTb
yTBEPXAEHMWS
grnadems (MMeTb HaBbIK(M)):
MaTeMaTM4yeckuMm annapaTomM AN pelleHnsa NpoCTeNLInX,
B TOM YUCne U NpUKnagHblxX 3agav

12. O6bem gucuuniuHbl B 3a4eTHbIX eaMHMUax/9Yac. (s coomeemcmsuu ¢ y4ebHbIM fnaHoM) —

5/180.

dopma NPOMeXyTOYHOMW aTTecTauum 3a4eT / 9K3aMeH.




13. Buabl yye6Houn paboThbl

TpynoemMkocTb
Bug yuebHow paboTbl Bcero o cemectpam
1 cemecTp 2 cemecTp

AyOMTOPHbIE 3aHATUA 92 50 42

B TOM 4uChe: nekuun 30 16 14

npakTuyeckue 62 34 28

naboparopHble

CamocTosaTenbHas paborta 52 22 30

dopma NpomexyTo4HOM aTTecTaumm 36 0 36

(3a4em — _ yac. / 3Kk3ameH — __4ac.)

Wtoro: 180 72 108
13.1. CopepxaHue AUCLMUNIIUHBI
n/n HanmeHoBaHune pasgena
CopaepkaHue pasaena gucuunivHbl
OUCLIMNIUHBI
1. Nlekumm

1.1 DNeMeHTHI JINHEHHOH anreOpsl Omnpenenurenn 2-1o, 3-To 1 N-ro mopsiaka. CocoObl WX BEIYUCICHHH.
Pemenne cuctem IMHERHBIX ypaBHeHU MeToioM Kpamepa u [aycca.
Matpuue! u neiictBust Hag HUMU. Panr matpunsl. Pemienue cuctem
JIMHEHHBIX YPaBHEHHUH C IOMOIIBIO 00paTHON MaTPHIIBL.

1.2 DJeMEeHThI BEKTOPHO# anreOpsl | BeKTOphI Ha MIIOCKOCTH U B MPOCTpaHCcTBe. KOOpIMHATHI BEKTOPOB.
IIpocreiimue oneparuu Hax Bekropamu. CKaasipHOE BEKTOPHOE U
CMEIIaHHOE NPOU3BEICHHUS.

1.3 AHanuTH4yecKast FTeOMEeTpHUs IIpocreiimue 3anauy aHanuTHUECKON reomeTpun. [Ipsmas nuHus Ha
IUIOCKOCTH. Pa3nuuaHble BUAbI ypaBHEHHUS HpsMoi. Kpuseie BTOporo
MOpSIIKA: OKPYXXHOCTB, SIUIHIC, TunepOoia, mapadomna. [Ipsvas n
TUIOCKOCTh B POCTPAHCTBE.

1.4 Ipenen ¢pynkIMM. ITpenen uncioBoii ocie10BaTeNLHOCTH U QYHKIMU. PackpbiThe

HemnpepriBHOCTH OCHOBHBIX BUJIOB HeonpeaeneHHocTel. [1epBblil U BTOpOi
3amevaTteNbHbIe MIPEAEIbl, ¥ CIEACTBHS U3 HUX. HenpepriBHOCTD
¢ynkimn. Touku pa3psiBa.

1.5 [pousBonHas GpyHKIIH. [pousBonnas pyukwm. Tabmuna MPOU3BOIHBIX U PaBHIa

Huddepennnan. Gopmyna nmuddepennmpoBanus. [IponsBonHas 06paTHOM, HESIBHON (QYHKIINH U
Teitnopa (dbyHKIIMY, 3a1aHHON MapameTpuuecku. Jlorapupmudeckoe
muddepenunposanue. Juddepeniman GyHKIUN 1 €ro NPUMEHEHHE K
MPUOMKEHHBIM BRIYHCICHUAM. [IpaBuiio JlonmuTast BEIYHUCICHIU
npenenos. [Ipon3Boaubie U quddepeHnnans BHICIINX MOPSIKOB.
®opmysl Telinopa u Maknopesa.

1.6 [Monnoe uccnenoBanue pynkuun | JlocraTouHble yciaoBus Bo3pactanus v yobiBanust GpyHnkimu. [Tonstre

U rocTpoeHue rpaduka akcTpeMyMa QpyHKnu. Heobxoammoe n 10cTaToYHbIE YCIOBHS
JKCTpeMyMa. BrinmykiiocTs, BOrHyTOCTh Irpaduka GyHKIHN. TodKH
nepernba. ACUMITTOTHI TUTOCKOW KpHuBOi. HaxokeHne BepTHKAIBHBIX,
TOPHU3OHTAIILHBIX M HAKJIOHHBIX acuMnToT. [loHOE HecienoBanue
(YHKIIMM ¥ IOCTpOEHHE ee Tpaduka.

1.7 Heomnpenenennslii uHTErpan IonsTue HeonmpeneneHHoro uHTerpana. CeoiicTBa HEOIPEAEIEHHOTO
nHTerpana. Tabmuma naTerpanos. [Ipocreiimue npueMsr
nHTeTpUpoBanus. [loaBeieHre MHOKHTENS TI0]] 3HAK AuddepeHmana.
3aMeHa mepeMeHHOH 1 WHTETPHUPOBAHHE 0 YaCTSIM B
HEOIpeeIEHHOM UHTerpane. HTerpupoBanye BbIpaXKeHUi,
COJIepKAIIX KBAaAPATHBIM TPEXWICH B 3HaMeHaTene. VHTerpupoBanue
panmoHaIbHBIX (yHKIWH. HTETpupoBaHUE TPUTOHOMETPHYECKUX
QYHKIHA.

1.8 OmpeneneHHbIi HHTErpail. OmnpeneneHne onpeeeHHOr0 HHTETpalla U er0 OCHOBHBIE CBOHCTBA.

[IpunoxeHus onpeeNIeHHOro Dopmyna Herorona-Jlelibnuna. 3aMeHa nepeMeHHOH 1




HUHTETpaJia. HecobcrBennnie
HUHTETpaJibl

MHTErPUPOBAHUE [0 YACTSIM B ONPECICHHOM HHTErpae.
[Mputoxenus onpeesieHHOro nHTerpaia. HecoGCTBEHHbBIE UHTETPAIIBI
[IEPBOTr0 M BTOPOTO POJia.

1.9

(DyHKI_II/II/I HECKOJIBKHX
TIEPEMEHHBIX

Omnpeneneane GyHKINH HECKOJIBKHAX MIEPEMEHHBIX, €€
reoMeTprueckuii cMblcin. O0IacTb onpeeneHus, THHAN YPOBHS
(yHKUMH ABYX NepeMeHHbIX. YacTHBIE POU3BOIHBIC IIEPBOTO
nopsizaka. [Ipou3BoxHast 10 HANIPaBICHUIO U TPAIHEHT QyHKIHN
HECKOJIBKUX ITEPEMEHHBIX, HX TEOMETPHYECKUIA CMBICIL.
Jduddepernnan GpyHKIMH HECKOIBKIX IIEPEMEHHBIX U €T0
MPUMEHEHNE K NPUOIMKEHHBIM BBIUUCICHUAM. YacTHbIe
MPOU3BOJIHBIE BBICHINX HOPSAKOB. DKCTPEMyM (PyHKIMH HECKOJIBKUX
NepeMEHHBIX.

1.10

Juddepennnanbabie ypaBHEHHS

Juddepenunanbubie ypaBHeHus. OnpeneneHue nopsaka

i depeHnanbsHOro ypaBHEHHs, O0OLIEro ¥ YaCTHOTO PEIICHHS.
3agaya Koum. /IuddepennnansHple ypaBHEHHs IEPBOTO MOPSIIKA.
I[Tpocreiimme ciryyan NOHMWKEHHS OpsIKa TU(depeHIHaTEHOTO
ypaBHeHUs. JIuHelHble tuddepeHnransHple YpaBHEHHS BTOPOTO
TOPSI/IKA C TIOCTOSTHHBIME KO3 (P(PHUIIHEHTAMH.

npaKTVI‘-IeCKVIe 3aHATUA

2.1

DNeMeHTHI JIMHEHHOH anreOps

Omnpenenurenu 2-1o, 3-To 1 N-ro mopsiaka. CocoOsl WX BEIYUCICHH.
Pewenue cucreM nuHelHbIX ypaBHeHU MeTogoM Kpamepa u [Naycca.
Martpuups! 1 1eicTBUS Haa HUMU. Panr matpuuel. Pemenue cucrem
JIMHEHHBIX YPaBHEHHUH C TOMOIIBIO 00paTHON MaTPHIIBL.

2.2

DJeMeHTBI BEKTOPHOH anreOpsl

BekTops! Ha MI0CKOCTH U B TpocTpaHcTBe. KoopAuHATEI BEKTOPOB.
IIpocreiimue oneparuu Hax Bekropamu. CKaIsipHOE BEKTOPHOE U
CMEIIAaHHOE NTPOU3BEICHHUS.

2.3

AHanuTHyecKast FeOMeTpHUs

IIpocreiimue 3anauy aHanUTHUECKON reomeTpun. [Ipsmas nuHus Ha
TUIOCKOCTH. Pa3nuunble BUabl ypaBHeHHs HpsiMoii. Kpusbie BToporo
MOpsAZIKa: OKPYKHOCTh, dJUIHIIC, Tuniepbona, napadona. [Ipsamast u
TUIOCKOCTh B IPOCTPAHCTBE.

2.4

Ipenen pyHKINN.
HemnpepsiBHOCTB

ITpenen uncioBoi MOCIEN0BATENLHOCTH U QYHKIMU. PackpbiTie
OCHOBHBIX BUJIOB HeonpeaeneHHocTel. [1epBblil U BTOpoi
3amedaTeNbHbIE MIPEAENbl, ¥ CISACTBH U3 HuX. HenpepsiBHOCTD
¢yskimn. Touku pa3psiBa.

2.5

[TpousBonHast GyHKINH.
Huddepernnan. dopmyna
Teitnopa

[TpousBoxaHas pyHkuuy. Tabauna IPOU3BOIHBIX U MPaBUIIA
muddepennupoBanus. [IpousBoaHas 00paTHOM, HEIBHON (QYHKIINH U
GbyHKUMY, 3aJaHHOM napaMeTpudecku. Jlorapudmudeckoe
muddepenunposanue. Juddepeniman GyHKIUN 1 €ro NPUMEHEHHE K
NpUOJIMKEHHBIM BbraucieHusM. [IpaBuio JlonuTans BEIYUCICHUS
npenenos. [IponsBoaubie U quddepeHnnas BHICIINX MOPSIKOB.
®opmyuel Telinopa u Maknopesa.

2.6

[Moxnoe uccnenoBanue GyHKIMH
U noctpoeHue rpaduka

JlocTaTouHble yClIOBUS BO3pacTaHus U yObiBaHus GyHKIuH. [ToHsTHE
skcTpeMyMa pyHKIuH. Heo6xomumoe u JOCTaTOuHbIE YCIOBUS
aKcTpeMyMa. BrInykiocTs, BoruyTocTh rpaduka gpynkunu. Toukn
nepernba. ACUMITTOTHI TUTOCKOW KpHuBOi. HaxokeHrne BepTHKAIBHBIX,
TOPHU3OHTAIILHBIX M HAKJIOHHBIX acuMnToT. [loHOE HecienoBanue
(hYHKIME ¥ TOCTPOSHHE ee rpaduka.

2.7

Heonpenenenunslit nuaTerpan

INonsTHe HeonmpeaeneHHoro uHTerpana. CBoiCcTBa HEOIPEAEIIEHHOTO
unHTerpana. Tabauna narerpanos. [Ipocreiimye nprems
uHTerpupoBanus. [logBeeHne MHOXKHUTEIS 0] 3HAK AU PepeHImaa.
3aMeHa epeMeHHO U HHTEIPUPOBaHHE 0 YaCTSIM B
HEOIpeeIEHHOM UHTerpane. HTerpupoBanye BbIpaXKeHUi,
COZIepKaIMX KBalpaTHBIN TpEXWIeH B 3HaMeHarene. MIHrerpupoBanue
pannoHaIbHBIX (yHKIWH. HTErpupoBaHUE TPUTOHOMETPHYECKUX
yHKIINH.

2.8

OmnpeneneHHbIi HHTETPa.
TIpunosxxenus onpeneseHHOTO
uHTerpana. HecoOcTBeHHBIC
HMHTErpaibl

OrmnpeneneHre ONpeelIeHHOr0 HHTErpalia U ero OCHOBHBIE CBOWCTBA.
®dopmyna Hetorona-JleitbHuIa. 3aMmeHa nepeMeHHON 1
HHTETPUPOBAHKE TI0 YaCTsIM B ONPEICIICHHOM UHTErpae.
[punoxeHus onpeaeneHHOro HHTerpaia. HecoOcTBeHHbIE HHTETPAJIBI
MIEPBOTO W BTOPOT'O POJIa.

2.9

q)yHKIII/II/I HCCKOJIBKHUX
TNIEPEMECHHBIX

OHpeHeJ’IGHI/IC q)yHKHI/II/I HECKOJIbKUX NNEPEMECHHBIX, €€
FeOMC’I‘pI/I‘IGCKI/Iﬁ cMmeica. O0acThb OINpCACIICHUS, JUHUN YPOBHA




(yHKIIMM ABYX IepeMeHHbIX. YacTHBIE TPON3BOIHEIE IEPBOTO
nopsiaka. [Ipon3BogHas 1o HaNPaBJICHUIO ¥ TPaJUCHT (DYyHKIUH
HECKOJIBKUX ITEPEMEHHBIX, HX T€OMETPHYECKUIA CMBICIL.
Jduddepernnan GpyHKIMH HECKOIBKIX IIEPEMEHHBIX U €T0
NPUMEHEHHE K IPHOJIMKEHHBIM BBIYHCICHUSIM. YacTHbIe
MPOU3BOHBIC BBICIINX IOPSAIKOB. DKCTPeMyM (QYHKIIMH HECKOIBKUX
HePEMEHHBIX.

2.10 duddepennnancaeie ypaHenus | Juddepennnanpcapie ypaBHeHHsA. OnpeieneHne mopsaKa
mudepeHINaIHPHOTO YPaBHEHHS, OOIIEro M YaCTHOTO PEUICHHUS.
3anaya Koum. /IuddepennmansHple ypaBHEHHs IEPBOTO MOPSIIKA.
[Mpocreiimue ciydan NOHMKEHUS MOPsAAKa AUPPEepeHINATBHOTO
ypaBHeHus. JIuneiinbie auddepeHnranpHple ypaBHEHUS BTOPOTO
NOPSIJIKA C MOCTOSIHHBIME K03 ()(QHLIMEHTaMH.

3. JTabopamopHbie pabombi

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne HanmeHoBaHwue pasgena B .
nabl 3aHATUN (YacoB.)
n/n ONCLUNINHbI
Mexumm MpakTuue Na6opaTtopHble CamocTosTensHasa Bcero
ckme paboTta
1 cemecTp
1 OneMeHTH! JINHeHHOM anreOpsl 2 6 4 12
2 DJeMeHTBl BEKTOPHOH anreOpsl 2 6 4 12
3 AHanuTH4yecKasi FTeOMeTpHst 4 8 4 16
4 [penen ¢pynknuu. HenpepslBHOCTB 4 8 4 16
5 [MpousBonHas GyHKIHH. 4 6 6 16
Juddepennnan. Popmyna Teittopa
WToro: 16 34 22 72
2 cemMecTp
6 IMomHOE MccnenoBanne GPyHKIUHN U > 4 14 20
MIOCTPOEHHE TpadKa
7 HeompeeneHHbBII HHTETPAI 2 6 12 20
8 OnpeneneHHblil HHTErpall.
[IpunosxeHns onpeneNeHHOTo 4 8 14 26
unrerpana. HecobcrBennble
MHTETPAJIbI

9 ODYHKITNHA HECKOIBKUX NEPEMEHHBIX 4 6 14 24
10 JuddepeHunancHpie ypaBHEHHS 2 4 12 18

Wtoro: 14 28 66 108

14. MeToanyeckue ykasaHMA Ans ody4aroWwmxca Nno 0CBOEHUIO AUCLUMIIUHDI
(pekomeHOayuu 0byHarouUMCs Mo 0C80EHUK AucyunuHbl: paboma ¢ KOHcnekmamu fekyud, npeseHmayuoHHbIM
MamepuaromM, 8bIrNofHeHUe fpakmuyeckux 3adaHul, mecmos, 3adaHuli mekyuleli ammecmauuu U m.o.)

Mpu NnpoxoXaeHUn AUCUMNINHBI UCMOMb3YOTCA aKTUBHbIE U MHTEPaKTUBHbIE (DOPMbI NPOBEAEHMWS NEKLNA
N NabopaTopHbIX 3aHATUIA, U OCYLLECTBMAETCA KOHTPOMb MOCELLAEMOCTM W  BbLINOMHEHUST BCEX BWOOB
caMoCTosATENbHON paboTbl. B TeyeHne OByx ceMecTpoB CTYAEHTLI pellatoT 3af4adu, yka3aHHble npenogaBaTtenem,
K KakOoMy 3aHATUI0. B kaxxgom cemecTpe npoBoauTCs Mo 2 KOHTPOIbHbIE paboThl (HA NPaKTUYECKUX 3aHATUSIX).

B pamkax camocToaTenbHOM paboTbl CTYOEHThl pellarT MHOMBUAYaNbHbIE 3aJaHusi, COOTBETCTBYHOLLENO
BapuaHTa. BapuaHTbl 3ajaHuin UMEKTCA B METOAMYECKOW NuUTepaType M pasMeLleHbl B WHTEpHEeTe. OTu Xe
BapuaHTbl U METOAMYECKYH NUTEpaTypy CTYAEHTbl MOryT nonydntb no e-mail. Pe3ynbTaTbl CaMOCTOATENbHbIX
paboT 3aunTbiBaOTCA BO BpEMS 3a4eTa.



15. MNepeyeHb OCHOBHOW U AOMOJSIHUTENBLHOW NUTepaTypbl, PECYPCOB UHTEPHET,

Heob6XoaUMbIX ANA OCBOEHUA AUCLMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOmM8emcmeuu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex sud08 UCMOYHUKO8)
a) OCHOBHag nuTeparypa:
Ne n/n N CTOYHMK

1 Ykcycoe C.H. Mamemamuka / C.H.Ykcycos, KO.M.®emucos. — Cm. Ockon: THT, 2010. —-352 c.
UnbuH B. A. Beicwasi Mamemamuka: y4eb. / B.A. UnbuH, A. B. KypkuHa. —

2 3-e u3d., nepepab. u don. — M. : lpocrnekm, 2009. — 608 c..
lysayeHko FO. I. Mamemamuydeckue memodbl 8 3KOHOMUYECKUX U 2eoepaghudecKux uccriedosaHusix:
3 Yy4eb. nocobue Onsa cmyd. sy3oe / FO. I. [y3ayeHko. — M.: U3damenbckuli yeHmp «Axkaldemusi» 2004. — 416

C.
Muropckuti B.l1. CéopHuk 3aday no ebicweli Mmamemamuke: Y4eb. nocobue dna emysos / B.I1.
4 Muropckul. — 14-e u3d. — M.: 30-80 ¢pus.-mam. num., 2001. — 366 c.

0) fononHuTEenbHaga nuTeparypa:
Ne n/n MCTOYHUK
Ulunayee B. C. OcHosnbl 8bicweli Mamemamuku: Y4eb. nocobue 0ns emy3os / B. C. Lllunayes; 10d peod.

° akad. A. H. TuxoHosa. — 2-e u3d. cmepeomurnHoe— M.: Boicw. wk., 1994.— 352 c.

6 Hemudosuuy b. I1. Kpamkuli kypc ebicwel mamemamuku /b. . Jemudosuy, B. A. Kydpsisues. — M.:
Acmernb. ACT, 2001. — 655 c.

7 lMucbmenHbit . T. KoHcnekm nekyul no ebicwel Mamemamuke: Tpudyams wecmsb nekyul /. T.

lMucbmeHrHbIl. — M: Alipuc-npecc, 2000,— 4. 1.— 279 c.

B)MHGOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchbl (opmumansHble pecypebl MHTEPHET)™:
Ne n/n Pecypc
8 www.lib.vsu.ru
9 WWW.geogr.vsu.ru— ogpuyuarneHbil calim ¢hakynbmema eeoepauu 2e03K0I02UU U mypusma
Bry
10 | http:www.math.msu.ru — oghuyuarnbHbIt catim mexmama MI'Y

* BHavane ykasbiBaioTca OBC, ¢ KkoTopblMM uMetoTcs goroBopa Yy BIY, 3ateM OTKpbITble 31EKTPOHHO-
obpasoBaTernbHble pecypchbl

16. lMepeyeHb y4ebOHO-mMeTOAMYECKOro obGecneyeHUss ANA CaMOCTOATENbHOM pPaboThbl
(yyebHo-mMemoduyeckue pekomeHOayuu, nocobus, 3adaqyHuKu, MemoOu4YecKue yKa3aHUsi M0 B8bIMOSIHEHUIO
rpakmuy4ecKux (KOHmMporsbHbIX) pabom u 0p.)

Ne n/n McTOYHNK
lMpakmukym o ebicwel MamemMamuke ¢ OCHO8aMu MamemMamu4eckol cmamucmuku : 4ns cmyd. 1-2 k.
1 3/0 hak. eeoepaghuu u eeoakonoauu / BopoHex. 2oc. yH-m. Kagh. npupodonons3oeaHusi; Cocm.: ®emucos

0. M., Ykycoe C. H. — BopoHex, 2002 .— 43 c. : un., mabn. — 10.92 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan03003.pdf>
Bbicwasa mamemamuka: YuyebHoe rnocobue 0nsg cmyo. crnieyuansHocmel 012500 - Meozpacghus, 013400 -
2 lMpupodononb3osaHue, 013600 - eoskonozusi / BopoHex.2oc. yH-m .— BopoHex, 2004-.

4.1/ Cocm.: C.H. Ykcycos, FO.M. ®emucos .— 2004 .— 75 c. : un .— bubnuoep.: ¢.73 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun04002.pdf>.
Bbicwas mamemamuka : y4ebHoe rnocobue 0rnsi cmydeHmos crieyuarnbHocmet 012500 - eozpagpus,
013400 - lNpupodonons3osaHue, 013600 - eoakonoeusi / BopoHex. 2oc. yH-m; cocm.: C.H. Ykcycos,

3 HO.M. ®emucoe .— Boponex : /IO BIy, 2004 .— 59 c. : un. — bubnuoep.: ¢.58 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb05009.pdf>.
Y. 2.

Bbicwas mamemamuka. Psdbi : [Nocobue dnsi cmydeHmos : CrnieyuansHocmu: 013300 - skonozuyeckasi
eeoroeust, 011400 - cudpoeeoniozusi u UHXeHepHas eeosioausi / BopoHex. eoc. yH-m; Cocm.: FO.b.

4 CasueHko, C.A. Tkayesa .— BopoHex, 2003 .— 27c. — bubnuoep.: c. 26 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/mar04005.pdf>
Bbicwas mamemamuka: lNpakmudyeckoe pykogodcmeo o crieyuansHocmu "Mamemamuka” 010100 /
5 BopoHex. eoc. yH-m; Cocm.: C.H. Ykcycos, H.H. Ydo0eHko .— BopoHex, 2003-.

Y. 1: (AHanumudeckasi ceomempus U riuHelHas aneebpa) .— 2003 .— 27 ¢. — bubnuoep.: c. 23 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/oct03037.pdf>.

Memoduyeckue ykasaHus o ebicweti Mamemamuke : [ns cmyd. 1 k. 8/0 ghak. 2eoepachuu u 2eoakonoauu
6 / BopoHex. eoc. yH-m. Kagh. meopuu ¢pyHkyuti u eeomempuu,; Cocm.: C. H. Ykcycoe .— BopoHex, 2002
— 28c. :un. — 4.41 .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/may02018.pdf>.

Memoduyeckue ykasaHusi U KOHMPOrbHbIe 3adaHusi Mo ebicwel Mamemamuke : [ns cmyd. 1 K. 3/0 ¢ak.
eeoepagpuu u 2eoakonoauu / BopoHex. 2oc. yH-m. Kagh. meopuu ¢hyHkyul u ceomempuu; Cocm.:C. H.
Ykcycoe .— BopoHex, 2002 .— 27 c. : un. — 4.41 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/may02017.pdf>.



http://www.lib.vsu.ru/elib/texts/method/vsu/jan03003.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/jun04002.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/feb05009.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/mar04005.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/oct03037.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/may02018.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/may02017.pdf

17. UHdpopmaumnOHHbIE TeXHONOrun, UCNosnb3yemMblie ANA peanusauum yyeoHown
AUNCLUUNIUHBI, BKITHOYasa nporpamMmmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpaBOYHbIe
cucTembl (NpyM Heo6xoanMMOCTH)

18. MaTepnanbHO-TeXHU4YeCKOe obecneyeHme AUCLUNIINHDI:

(npu ucnonb3oeaHuu nabopamopHo2o 0bopydoeaHuUs yKka3bleamp MOHbIU NepedYeHb, rnpu 60bWOM Konuyecmse

0bopydosaHusi MOXHO 8biHecmu OaHHbIU pa30er 8 rnpuoxeHue K paboyel npozpamme)

19. ®PoHA OLEHOYHbIX CPEeACTB:

19.1. MNepeyeHb KOMNETEHLUIN C YKazaHueM 3TanoB yOpMMPOBaHUA U
nnaHMpyeMbIiX pe3ynbTaToB O00y4eHus
Koawm MnaHmpyemble pesynbTaTbl 06yyeHns Otanbl
cogepxaHue (nokasaTenu AOCTUXEHUST 3a0aHHOMO YPOBHS dopmMmpoBaHus dOC*
KoMneTeHuun OCBOEHUNS KOMMNETEHLNN NOCPEACTBOM KOMMeTeHLMM (cpeacTtBa
(vnn ee vactn) HPOpPMMPOBaAHUSA 3HAHWUIA, YMEHUIA, HABbLIKOB) (pasgenbl (TemMbl) OLEHVBaHWS)

OVCUMNINHBL UK
Moayns u nx
HanMeHoBaHue)

OrnK-1

3Hamb:
OCHOBHblE NOHATUSA MaTemMaTuKu,
onpegeneHns U CBOWCTBA MaTeMaTU4eCcKux
00bEeKTOB, (HOPMYJIMPOBKU  YTBEPXKAEHWMN,
MeToAdbl WX [oKasaTenbCTBa, BO3MOXHble
ccepbl MX MPUMOXEHUIA, B TOM 4ucne B
KOMMbIOTEPHOM MOLenMpoBaHum
MaTeMaTUYEeCKNX OOBEKTOB N ABNEHUN

1. OnemMeHTbI
NMHeHon anrebpsbl.
2. OnemeHThI
BEKTOpHOW anrebpbl.
3. AHanuTudeckas
reoMeTpusi.

4. Mpegen dyHKUMN.
HenpepbIBHOCTb.

5. MNMpounsBogHasi

oyHKLMN. .
[ncbchepeHLman. VYcrHbli onpoc
dopwmyna Tennopa (YO)

6. MonHoe Tectuposanue (T)
nccnegosaHue KonTtposbHast
byHKUUN 1 pabota (KP)
noctpoeHue rpacdmka | CamocTosITeIHLHAS
7. HeonpeneneHHbin padora (CPC)
nHTerpan Komnnoxsuym
8. OnpefeneHHbIN 3auer
WHTerparn. DK3aMeH
MpunoxeHus

onpegeneHHoro

WHTerpana.

HecobcTBEHHbIE

MHTerparnbl

9. OyHKUMK

HECKONbKNX

nepeMeHHbIX

10.

OndpdbepeHumnansHble

ypaBHeHUs

Ymems:
pewartb  3a4adun  BbIMUCIUTENBHOIO U
TEOpPETUYECKOro Xapaktepa B obnactm

TPEXMEPHOrO M nN- MEPHOro EeBKNNgoBa
(acbduHHOrO) nNpoCTpaHCTBa, [OKa3blBaTb
YTBEPXKAEHUS;

1. BnemeHThI
nvHenHon anredpsbl.
2. OnemMeHTbl
BEKTOpHOW anrebpbl.
3. AHanuTn4eckas
reomMeTpus..

YcTHbIM onpoc
(YO)
Tectuposanne (T)
KoHntposnbHas
pabora (KP)




5. MNMpounsBoagHas
dyHKUUK.
OudbdepeHuman.
dopmyna Tennopa
6. NMonHoe
nccnegoBaHue
dyHKUMN 1
nocTpoeHue rpaduka
8. OnpeaenexHbIi
WHTerpan.
MpunoxeHus
onpegeneHHoro
WHTerpana.
HecobcTBeHHbIE
WHTEerpansl

9. ®dyHKUMN
HECKOJbKUX
nepemMeHHbIX

10.
OnddepeHunanbHble
ypaBHEHWsI

CamocrosiTenpHas
pabota (CPC)
Konnoxsuym
3auer

DK3aMeH

Brnademe:
MaTeMaTM4YeCKUM annapaTom ANs peLueHuns
NPOCTENLLMX, B TOM YMCIIE W NPUKNaaHbIX
3apad

6. MNonHoe
nccnegoBaHune
dyHKUUN 1
NnocTpoeHue rpadumka
8. OnpegeneHHbIN
WHTErparn.
MpunoxeHus
onpeaeneHHoro
WHTErpana.

9. ®dyHKUMN
HECKOMNbKUX
nepeMeHHbIX

10.
OnddepeHunanbHble
ypaBHeHUs

YeTHBIH onpoc
(YO)
Tectuposanue (T)
KontponbsHas
pabota (KP)
CamocrosTenbHast
pabota (CPC)
Konnoxsuym
3auer

DK3aMeH

MpomexyTouyHas aTTecTaums

KM

*

NPOMEXYTOYHOM aTTecTauun.

19.2 OnucaHune KputepueB U LIKanbl OLEHUBaAHUA KOMMNeTEeHUun (pe3ynbTaToB OOy4eHus) npu

n pOMe)KyTO'-IHOFI aTrectaumnmn

[na oueHuBaHus pe3ynbTatoB o6yqum:| Ha 3K3ameHe/3adeTe ncnonb3yrwTcAa cneayrwouime

nokasatenu (3YHbl 13 19.1):

1) 3HaHue y‘-leGHOFO mMaTtepuana v snageHne NOHATUNHbLIM annapatoMm MaTeMaTUuKu,

2) yMeHMe CBA3bIBaTb TEOPUIO C NPAKTUKOW;

B rpade «POC» B 006s3aTENBLHOM MOpSOAKE MNEPEYUCTIAIOTCS OLIEHOYHbIE CPEACTBA TEKYLUEN W

3) ymMeHu1e nnncTpupoBaTh OTBET NpumMepamu, haktamu, 4aHHbIMU HayYHbIX UCCeaoBaHui;

4) BnageHue maTtemMatvyeckum annapaTtom npu obpaboTke MHOpMauMnM U aHanusa reorpaduyeckmx

JAaHHbIX;

5) yMeHuWe ncnosnb3oBaTth 6a3oBble MaTeMaTMYECKUe 3HaHMS B 06racTu pyHaaMeHTanbHbIX pa3aenos
mMaTemaTukm B o6beme, HeEO6X0AMMOM Ansi BageHUs MaTeMaTUYeCKUM annapaToM B reorpadnyeckunx

Haykax;

Ons oueHuBaHUsi pe3ynbTaToB ODOy4YeHWs Ha 3k3aMeHe ucronb3yeTcs 4-6annbHas Lwana:

«OTIIMYHOY», «XOPOLLUOY, «YAOBINETBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.
[ns oueHVBaHWA pe3ynbTaToB 06y4eHUsI Ha 3a4eTe NCNOMb3yeTCs — 3a4TEHO, HE 3a4TEHO.




CooTHoLLEHME NOoKasaTenen, KputepueB " LKasbl OUeHNBaHNA pe3yrbTaToB O6y‘-IeHVIF|Z

KpuTepum oueHnBaHnsa KomneTeHuunin

YpoBeHb
cchopmumpoBaH
HOCTM
KOMMEeTEeHLINN

LLikana oueHokK

lMonHoe  coomsemcmeue  omeema, obyvarowjezocsi ~ 8cem
nepeyucneHHbiM  kpumepusiM.  [lpodemMoHCmMpuposaHo  3HaHuUe
y4ebHo20 Mamepuana U enadeHue MOHSIMUUHbLIM — arnapamom
MameMamukKu, yMeHUe C8si3bleamb MEeOopU0 C Mpakmukol, yMeHue
unncmpuposams  omeem  rnpuMmepamu, ¢hakmamu,  OaHHbIMU
HayyHbIx uccrnedosaHull, enadeHue MamemMamu4yeckuM arnnapamom
npu obpabomke UHhopMauuu U aHanulda eeozpahuyeckux OaHHbIX,
YMeHUE MPUMEHsIMb MameMamudeckul annapam 8 2eoepaghuyecKux
Haykax.

lNosbiweHHbIl
ypOBEHb

Omnu4Ho

(3a4meHo)

Omeem Ha KOHMPOIbHO-U3MEePUMEbHbIU Mamepuar He
coomeemcmayem OOHOMY U3 [1epeyucrieHHbIX rokasamesnel, Ho
obyvarowutica Gaem npasusibHble omgembl Ha OO0MnofHUME bHbIE
80r1POCHI.

HedocmamouHo poGeMoHCMpPUpPO8aHO 3HaHue y4ebHo20
Mamepuana u efiadeHue MOHAMUUHbLIM annapamomM Mamemamuku
unu  yMeHue usrocmpuposames  omeem rpumepamu, ghakmamu,
OaHHbIMU Hay4YHbIX uccriedosaHull

Unu codepxamcsi omoernbHble npobenbl  npu  obpabomke
UHbopMayuu U aHanusa eeozpachudeckux OaHHbIX, 8 YMeHuU
MPUMeEHAMb MamemMamu4yeckul annapam 8 2eo2paghu4ecKkux HayKax.

Ga3zossbiti
ypOBEHb

Xopouwio

(3a4meHo)

Omeem  Ha  KOHMPOMbHO-U3MepUMesbHbIl  Mamepuan  He
coomsemcmeayem 0bbiM O8YM U3 epeyucrieHHbIX fnokazamened,
obyvarowutica Oaem HernosnHble omeemsl Ha O0MnosHUMesibHble
gornpockl. [JeMoHcmpupyem 4acmu4yHoe 3HaHUE€ OCHOBHbIX MOHAMUU
MamemMamuku, He ecez20a MOXem [POUsIICMpUpPO8amp omeem
npumepamu, chakmamu, OaHHbIMU Hay4YHbIX uccredosaHudl.

Unu He sceeda ymeem rpumMeHsimb MameMamudeckul annapam npu
obpabomke uHghopmayuu U aHanusa eeospaghudeckux OaHHbIX.

lNopoeoenili
ypOoBeHb

Yoosnemesopu-
mersibHO

(3a4meHo)

Omeem  Ha  KOHMPO/bHO-U3MepUMenbHbIU  Mamepuan  He
coomeemcmsyem obbiM mpemM U3 repeyucsieHHbIX rokasamesedl.
Obyyarowutica O0eMOHCmpupyem ompbI8OYHbIe, pacMeHmapHbie
3HaHus, dorlyckaem epybbie owubku npu obpabomke uHgopmayuu u
aHasnusa 2eoepauyeckux 0aHHbIX.

Heydosnemeopu-
mersibHO

(He 3aymeHo)

19.3 TunoBble KOHTPOJIbHbIE 3agaHnA WUIIN WHbIEe MaTepuanbl, HeobOxoAuMble AOnNs OLEHKU

3HaHUW, YMEHUN, HaBbIKOB W (MNK) onbiTa [eATEeNbLHOCTM,

XapakTepusylwme 3Tanbl

c¢hopMmupoBaHuAa KOMNEeTeHLUN B NpoLiecce 0OCBOEHUA obpazoBaTeribHOM NporpaMmmbl

19.3.1

I'Iepequb BOMPOCOB K 3K3aMeHY:

Matpuiisl ¥ JEUCTBUS HAJ, HUMH. PaHT MaTpHIIbL.

ok wbdrE

KOOPAHWHAT B IMTPOCTPAHCTBE.

Omnpenenurenu 2-ro, 3-ro u N-ro nopsiaka. CrocoObl UX BRIUUCICHUH.
Pemenune cucrem nuHenHbIX ypaBHEHHN MeTooM Kpamepa.
Meton ["aycca pemenust CuCTeM JIMHEWHBIX YPaBHEHUM.

Pelenue cucteM ITMHENHBIX YPABHEHHUM C TOMOIIbIO OOPaTHOW MATPHUILIBI.
JlekapToBa U noJisipHas CUCTEMbI KOOPAMHAT HA IUNIOCKOCTHU. JlekapToBa cucrema

7. Tlpocreitmume 3a7a4m, pelaeMbie B I€KapTOBON CUCTEME KOOPIMHAT: OINpe/eeHre
PACCTOSIHUS MEXIY IBYMSl TOUKaMU, JIeJIEHHEe OTpe3Ka B JaHHOM OTHOIIICHUHU.



8. BekTopbl Ha IIOCKOCTHU U B MpocTpaHcTBe. KoopinHaThl BEKTOPOB.

9. Ilpocreiimue onepanuu HajJ BEKTOPAMH: YMHOXEHUE BEKTOPA Ha YUCIIO, CJIOKEHUE U
BBIYMTAHHE BEKTOPOB.

10.Cxkansipoe mpousBeicHuEe BEKTOPOB. J{uHa BeKTopa. YToJ MKy BEKTOPAMH.

VY caoBus NEpneHIUKYISIPHOCTH U MapalieIbHOCTH BEKTOPOB. [Ipoekius BekTopa Ha
BEKTOP.

11.BexTopHOE NPOU3BEAECHUE BEKTOPOB U €0 MPUIIOKEHHUS.

12.CmenranHOe TPOU3BECHUE BEKTOPOB M €T0 TPUIIOKCHHSI.

13.YpaBHeHue TMHUYU Ha MIOCKOCTU. ANreOpandecKue JTNHUH.

14 .Ilpsimas TuHUSA HA TUIOCKOCTU. Pa3inyHble BUABI ypaBHEHUS NPSIMON JTMHUU: 001ee
ypaBHEHHE, YpaBHEHHUE MPSMOI ¢ yTIOBBIM KOA(PPHUIIMEHTOM, ypaBHEHUE TPAMOI
MIPOXOJSIIEH Yepe3 3aJaHHyI0 TOUKY B 33JJaHHOM HAIIPaBJICHUH, YPABHEHHE MIPSMOH,
POXOIAIEH Yepe3 /IBe 3aJaHHbIE TOUKH.

15.¥Yron mexay AByms npsiMbiMU. PaccTosiHie OT TOYKHU 710 IPSMOM.

16.KpuBbie BTOporo nopsiaKa: OKpy>KHOCTb, SJUIUIIC, TUIlepOoia, napadona.

17.TIpenen 4MCIOBOM MOCIEIOBATEILHOCTH U (DYHKITUH.

18.PackpsITHE HeolpeaeaeHHOCTEH Buia (fj, (%), (0-0) m (0-o0)
o0

19.11epBbolit 1 BTOPOM 3aMevaTeNbHbIC IPEIETIbl U CICACTBUS U3 HUX.

20.ITpupammenne aprymenTta u npupaiienue ¢pyskiun. HempepsiBHOCTh (hyHKIMU. ToUKH
paspsiBa. [IpocTeiinme cBoicTBa HEMPEPHIBHBIX (DYHKIIHIA.

21.ITpousBoanas ¢pynkuuu. ['eomerpudeckuii  GU3NIECKUN CMBICI TPOU3BOTHOM.
Tabnuia mpou3BOAHBIX U MpaBwiia qudPepeHupoBaHus.

22 .I1pousBoHasi 0OpaTHOM, HEIBHOW PYHKIIMU U GYHKIIMHU, 33JAaHHON MapaMeTpUIECKH.

23.Jlorapupmuueckoe auddepeHmpoBaHue.

24. Tudbdepennman GyHKIUHA U €T0 MPUMEHEHUE K MPUOIMKEHHBIM BEIYUCIICHHSIM.

25.11paBusio JlonuTans BeIYUCICHUS TIpeenoB. PackpeiTie HeOmpenenIeHHOCTeN Buaa

[0°), (=) n (1)

26.ITpumn3BoaHbIe U UG epeHInanbl BEICINUX MOPsaAKoB. Teopembr @epma u Pors.
Teopema Jlarpanxa.
27. ®opmynsl Teintopa u MaknopeHa.

MepeyeHb BONPOCOB K 3K3aMeHYy:

1. TloHsiTUE MOHOTOHHOCTH (DYHKLMH. JJOCTaTOUHBIE YCIOBUS BO3PACTAHMS U yOBIBAHUS
GyHKUIUU.

2. Tlonstue sxctpemyMma ¢pyHkiuu. Heobxonumoe yciaoBue sKCTpeMyMa.

3. HocTtaTouHble yca0BHS IKCTpEMyMa.

4. BpIMyKJI0CTh, BOTHYTOCTh rpaduka ¢pyHkuuu. Touku neperuda.

5. JocrtatouHble ycrnoBUS BBINYKJIOCTH, BOTHYTOCTH. HeoOxomumoe W JocTaTovyHOE
YCJIOBHS Teperuoa.

6. AcUMOTOTHI TIJIOCKOW KpuBOW. HaxokneHue BepTHKaIbHBIX, TOPU3OHTAIBHBIX U

HaKJIOHHBIX aCHUMIITOT.
7. TlonHoe nccnenoBanue PyHKIIUU U TIOCTPOCHHE €€ rpaduka.



8. IlepBooOpa3znas ¢yukiuu. Teopema 00 oOmieM Buae Bcex nepBooOpasHbix. [loHsaTHE
HEONpeIeJICHHOT0 HHTerpaa.

9. CgoiicTBa HeolpeeIeHHOTO HHTerpaia. “Hebepymuecs™ uHTErpaibl.

10.TaGau1ia UHTETPAJIOB.

11.Ilpocreiimine npuembl uHTerpupoBaHusi. lloaBeneHre MHOXMUTENS MO 3HAK
muddepennuana.

12.3ameHa nepeMeHHOM B HEOIIPEACICHHOM HHTETpasle.

13.1aTerpupoBaHue 1Mo 4acTsM B HEOMPEACICHHOM HHTETpaIe.

14 MaTerpupoBaHue BBIPAKEHUM, COAEPKAIINX KBAAPATHBIN TPEXWICH B 3HAMEHATEE.

15.1nTerpupoBaHie TPUTOHOMETPHUECKUX (YHKITHIA.

16.3agaua o mIomaau KPUBOIMHEWHOMN TpaneIy.

17.0npenenenne onpeieI€eHHOro HHTErpaa.

18.0OcHOBHBIE CBOMCTBA OMPEEICHHOr0 HHTETpaIa.

19.CBs13b ompeielIeHHOT0 UHTErpajia ¢ HeolpeaeaeHHbIM, opmyna HetoTona-Jleitbuua.

20.3amMeHa epeMEeHHO B ONIPEIe]ICHHOM HUHTErpalie.

21.VuTerpupoBaHue Mo YacTAM B ONPEACIICHHOM UHTErpase.

22 .Bprurcnenue miomaiei ¢ moMOUIbIo ONPEAeIEHHOTO HHTErpaa.

23.Boruncienue JIMHBI TyTH TUI0CKoW KpuBoi. uddepeniman ayru.

24 .Brrancnenne oobeMa Telia ¢ H3BECTHBIM MOTICPEYHBIM CEUCHUEM.

25.00beM Tena BpalleHusI.

26.HecoOcTBEeHHBIC HHTETPANBI TIEPBOTO POJA.

27.HecoOCTBEHHBIC HHTETPAIBI BTOPOTO POJIA.

28.0npenenenne GyHKINU HECKOIBKUX TIEPEMEHHBIX, €€ TECOMETPHUECKUNA CMBICT.

29.0060acTh onpeaeneHus PyHKITUN HECKOIBKAX TIEPEMCHHBIX.

30.JIunnu ypoBHS (PYHKITUU ABYX NEPEMEHHBIX, IX TECOMETPUUCCKUN CMBICIT.

31.YacTHbie MpOU3BOIHBIC NIEPBOTO MOPSJIKA.

32.1Ipon3BoHast IO HAMPABIECHUIO W TPagueHT (YHKIUHU HECKOJbKHX MEPEMEHHBIX, UX
F€OMETPUYECKUN CMBICI.

33.uddepennman  GyHKIMM HECKOJBKHUX TMEPEMEHHBIX W €ro NpUMEHEHHE K
PUOJINKEHHBIM BBIUYUCIICHUSIM.

34.YacTHbie TPOU3BOIHBIC BBHICIITUX MOPSIIKOB.

35.0kcTpeMyM (QYHKIIMHM HECKOJIBKUX MepeMeHHbIX. Heo0xoammoe ycioBre sKCTpeMyma.

36.JlocTaTouHOE yCIIOBUE dKCTpeMyMa (PYHKIIUU ABYX NEPEMEHHBIX.

37.Anddepennmansabie  ypaBHeHus. Ompezaenenue mopsiaka auddepeHIHanTbHOTO
YpaBHEHHUS, PEIICHUS, OOIIETO PEIICHUSI M YaCTHOTO PEIICHUS.

38.3amaua Komm.

39.lnddepennnanbabie ypaBHEHUS MEPBOTO TMOPsAKA. YPaBHEHHUS C pa3AelsIOIIUMUCST
IEPEMCHHBIMH.

40.0nrOoponubie muddepeHITnanbHbIe ypaBHEHUS TIEPBOTO MOPSIKA.

41.Jluneiinpie quddepeHImanbHbIe YpaBHEHUS TIEPBOTO TOPSIIKA.

42 Tlpocreiimme citydan MOHWKEHUS TTopsiika auddepeHInaib»HOT0 YpaBHEHHS.

43.Jluneiinpie nudQepeHnrabHbIe YpaBHEHUS BTOPOTO TMOPSAKA C TMOCTOSHHBIMH
kodurmenTamu.



19.3.2 MNepeyeHb NpakTUYECKUX 3a8aHUN

3aganue Nel. PemmmTh cucteMy JMHEHHBIX YpaBHEHUI:
1) metonom I'aycca; 2) merogom Kpamapa; 3) ¢ momoibio oOpaTHONW MaTPHIIHL.

2X+4y+52=3, SX+4y—-3z=-3,
1. {—4x+3y—-7z=38, 2. < —2Xx+3y+8z=1],
3X+8y—-z=-2. X—4y—-7z=1.
[ 4x+y-37=-3 BX+2y+6z=-1
3. 1 5X+4y+1z=5, 4, <=3x+2y+z=1],
—6Xx—-2y+5z=1. 8x—-3y+3z=—7.
2X+4y —52 =5, 3X+5y+4z=6,
5. 3X+2y—-4z=-1, 6. <—2X+3y+52=-9,
X—3y+4z=-6. 2X+Yy—-32=3.
SX+2y +3z =5, —4X+5Yy+32=06,
7. <—6Xx—-y+2z=1 8. 3X+8y+2z=5,
3X+2y—-22=—1. X—-9y -3z =-5.
-3Xx+4y-4z=1, 4X+Yy—3z=-4,
9. { 2Xx+y+3z=2, 10. 5x+3y+2z=7,
| 3x-5y—4z=1. —2X+06y+52=—1.

3ananme Ne2. Jlana mupamupma ABCD. Haittu: 1) yron CBD; 2) mnomans rpanu
ABC; 3) o0bemM mupaMubl.

1. A(2;4;-3), B(-1;3;5), C(6;-2;1), D(-2;-3;4).
2. A(4,2;3), B(1;-4;5), C(2-4;-1), D(-3;2;3).
3. A(-1;3;3), B(7;2;0), C(-2-1;4), D(4;3;-1).
4. A(-2;5;6), B(0;5-8), C(-3;2;4), D(5;-2;6).
5. A(1;5;3), B(7;0;-1), C(-6;2;3), D(-2;3;3).
6. A(2;4;-3), B(-1;3;5), C(3;-2;1), D(2;3;-7).

7. A(3;0;5), B(-4;3;-1), C(-5;2;3), D(1;1;4).



8. A(5;-2;1), B(-2;-3;0), C(7;-1;-1), D(-1;0;5).
9. A(-3;1;0), B(4;1;-5), C(-6;1;1), D(3;-1;-1).
10. A(-7;1;-5), B(3;-6;1), C(4;-1;4), D(2;5;0).

3apnanme Ned. Jlan tpeyronsHuk ABC . Hailitu: 1) ypaBHEeHUs CTOpOH;

2) ypaBHEeHUE W JIMHY MeauaHbl AM; 3) ypaBHeHue u niauHy BbicoT BD u CK;
4) ypaBHeHne OmccekTpuchl yria B; 5) Touky mepeceuenms memmanbl AM ¢ Beicotoii BD m yrom mexmy HEMH.

1 A(23), B(4;3), C(1;-1), 2. A(-2;4), B(-2;1), C(L: 5).
3. A(4;1), B(3;1), C(0;-3). 4. A(3;-2), B(3;0), C(-1;-3).
5. A(6;4), B(-3;4), C(1;1). 6. A(-2;2), B(-2;6), C(1;10).
7. A(5;1), B(3;1), C(-1;-2). 8. A(3;0), B(3;-6), C(0;-2).
9. A(2:3), B(4:3), C(1;-1). 10.A(6;1), B(6;-3), C(3;-1).

3amanue Ne4. Haittu npenen ciegyromux (GyHKIHIA:

2 _/x® 3 i
1 a)lim 6X \/_+2x, 6) lim (x +21) (ﬁ +1)’
x->e 3x* +2X -5 x>-1 2X°—=3Xx—-5
cos” x
) lim 2) lim X+5).
ol x—1 x>0\ X+4
3x* +44x" +1 VXx? =12 -2
2. a)lim : 0) lim
X—>00 5X +3x-1 x—4 3X+4—X
. Sin 3x
lim , lim (x —=1)x
‘) x> §iN 5X ? HZ( p
2 5 3
3. a)lim =X X ¥2 6)lim—X -8
on 2X* —6X+8 X2 X+ 2 =X
x-1
)|,m&X2’ ) lim (4+2xj |
o0 2 x>0\ 3+ 2X

T
X_i
4



10.

. Bx*+3Vx +1
a) lim —; :
x>0 2X° —4X + 2

2x3 +4x -3

a) lim

x>0 %% +3+4+2x3

. Sin6x
8) lim :
x-0 arctg2x

. 2x*+3x-5
a) lim

=0 6x4 +2 =3
Hmtx-x—z,
6) imtg ( 2)

X—>=
2

_ TIX=3x*+2
a) lim

x>0 J9x* + x% +3

sin (7[ . xj
6)lim —~2_/

X—2 X —2

1

" V8X® +3x +2X°

a)l 3
x>0 X +3X—1
2
.o X =1
) lim :
x——1 T X
coOS——
2
. 4x*+3x+8
a) lim :
x>0 2%? 4 IX* +4
) sin X
6) lim ——,
X—7 )( e/

6) lim vl-x-2

>3 x>+ X—6

2)lim (4 x)5s.

x—3

. A/BXx+4 -3x
6) lim

1 3x? +5x -8
4x-2
2) lim (ﬂj |
X—00 :3 —_ )(

2
6) lim “le'(x -1)
x>-1 X°4+3X+2
2) fim (24 X)w.

x—-1

6) lim —V2_X+X,

x>2  x°+8

. (4+3x)x_1
2) lim :
x>0 243X

6) lim X427
>3 J6—X+ X

2)lim (x—3)

X—4

J— . 2 J—
6) lim A X 25 (x 25)
x5 2X° —6Xx—20

x2—l
2ylim [ 84X
oo\ 34 x5 )

) MX+8—-+/—X
0) lim :
x>-4 1 —2X —/13+ X

. (6—2x)“*
2) lim :
x>0 | §—2X




3aganue Ne5. Haiitu mpomsBoanyio Y’ ( X) creayromux (QyHKIIHI:

Ctg3X—W COSX
1_ = 6 =\arct )
2y sin? 4x )y (rcg&)
g(xy? + 2°Y)=0 y =arcsin |/t
B) Ig(xy?+2") r) { e
2. a) y=4/xarccos7x-3°%, 6) y=(sin5x)
3 :Ig(1+t2)
tg(x+y?)- 2 =1, y ’
B) g( y)y F){X:m
—sin2x VX
3. a) y=e""(arctgx +tg3x), 6) y:(arccosW) ,

B) Xy= Ig(x—\/y)+3’ N {y—arcsin(l_t),

X=~/2t —t?.
475" —arcsin 2x rccos
4. a) y= , 6) y=(tgx) =,
lg(x — cosx)
=arctg(l+t
B) X-y?+e™ =0, n{) argg( +t)
x:lg(t +2t+2)
5. a) y:(arccos4x—tg22x)e‘x, 0) y=(ctg3x)3&,
X y =arcctgt,
JX-y+lg==0,
& g gy r){x=lg(1+t).
6. a) Y=w, 6) y:(arctg8x)5ﬁ,
arcsin® 5x
y:Ig(t+x/f)
B) Yy°+e*-cosy=X, r)

x:(2\/f+1)2.



7.

10. a

a) y=(3"% +cos2x)arcsinx,
B) Y/X —e*¥ =4,

2
3
~arccos/x +Ig(1— x)’

a) y

B) COSX -5y” +e* =0,

a) y= (2‘*2 +3e )arcctg‘{/} ,
3

B) sin(x-5y)+X7:1,

_ 3c0s7x — 2ev/x

arctgyx> +1
B) 3V -3/x+y=4,

6) y=(ctg2x)™,

5 {y:1/8t—t2—15,

x =arcctg(4 —t ).
6) y _ Xarcct{xz—lj

_ 2
1_‘) {y - Ctg t’

X =sin’t.
6) y =X arcsin V1-x2

_ 2
o | y=cos t,
x = log,(ctgt ).

6) y= (Ig X)arccoSZx’

X =sin’t.

_+n 3
1_‘) {y_tg tl

3aganue Ne6. Borruuciauth npuOIMKEHHO, ¢ TOMOIIbI0 auddepennmana:

1 a) 416,13, 6)
2. a) 37,91 6)
3. a) /2476, 0)
4. a) 327,34, 6)
5. a) 41523, 6)
6. a) /35,46, 6)
7. a) 481,21, 6)
8. a) 3773 6)
9. a) /64,93, 6)
10. a) 4/63,18, 6)

3amanue No7. Haiitu

sin32°15".
cos 31° 45",
tg 43° 30"
arctg 0,93.
arcctg 1,12.
ctg 46°18".
sin47°12".
cos 43" 48",
arctg 1,15.
arcctg 0,89.

HEOMNPEICIICHHBI WHTErpal:



dx Vxdx .
1. a) jm o) | NS B) | xsin3xdx
: xdx o
2. a) Ixzsm x3dx, jm B) Ixe2 dx.
3. a) [e*dx, 6) JJ_J_+%/_) B) [x*Inxdx
dx xdx
4, , o X C0S2XdX.
Sl ) I » |
dx e*dx
5. _— :
2 I cos®(7x +4) 2 I e* +1’ 2 J arctgxex
2
6. a) -[x); ix4, 0) ‘[\/_dx B) Iarccosxdx.
arccos” xdx X+1 )dx :
7. a) | ————, 0 B) | xsin 2xdx.
[T o [0 '
tgxadx xdx
8. a) j@ 6) j&+5, B) | xInxdx
dx

B) J' Xcos4xdx.

> 2) J.(1+x2)arctgx’ I\/_+1

jsin xadx 5) I xdx

10. a) o5

B) j xe™*dx.

3aganme Ne8. C momoIiblo ONPENEICHHOTO HMHTErpaja BBIYUCIWTH IUIOMIAb
3eMEJILHOI0 y4acTKa, OTPAaHUYCHHOTO JIMHUSMU:

1 y=2x*+3x-4, 5 y =—-3X* +4x +1,
' y=2x-1. ' y=—2x+1.



y =—X*+5Xx—6,
y=x-3.

y=3x*+2x -7,
y=2X+5.

3 |

5 { = 2x? —5x + 4, 6 {y:x +8x -7,
g |
3

4.

=3x—-2. y=x+1.

y_—2x +3X+6, y =3x* +4x -8,

y=-2Xx+1.

8.

y=-3x> +6x +4, 10 {y:—2x2+5x+1,

y=3X-5. y=X-5.

3aganne Ne9. Haiitu rpagueHt ¢yHkumu Z=2(X;y) B Touke M W NPOU3BOAHYIO
[0 HampaBJeHUI0 BekTopa | .

1. z=3Jx-y?*+2cosay —y-e*; M(4;1) 1=(-1;5)
w9 _

2. z=2x-§/§+y-sin§+3e8; M(L;8); 1=(3;2).

3. z:3x-tg%—6e3-\/§+x3; M(3;1); 1=(-1,5).

4. z:xz-i/?+ey-sin%+%; M(2;1); 1=(-3;4).

y _
5, z:Zﬁ-y3+35in%e2+J7y; M(9;2); 1=(4,-8).

6. z=4ln(e- yx*)+ ysin7zx+2—xy; M(-1;1); 1=(3;-6).

2

7. z=3/yh? X 45008 + ¥, M(4;8);
4 X 4

(4;5).

(7;5).

8. 7= Bctgy y f M(2;4);



2
9. 7=_2 +Inﬂ—3\/§; M(4;1); 1=(-5;4).
sinﬂ X

10. z:3y-tg(%-x2)+w/—y2+5x+2—xy; M(2;1); 1=(4;2).

3aganue Nel(. Haiitu vactHoe pemieHue auddepeHInanTsHOr0 ypaBHEHHUS,
YIOBJIETBOPSIOINIEE HAadyallbHOMY ycioBHIo (3amada Komm):

1. 1-y2dx+ yv1—x*dy=0; y(0)=0.

2. (1+x2)dx+(1+y2)dy:0; y(0)=1.
: _ 1 _

3.y = ytgx= y(0)=0.

4, (y2+x2)dx—2xydy:0; y(4)=0.

5. (x+xy? Jdx + (yx? — y)dy =0; y(0)=1.

6. xy'+y-—e*=0; y(1)=1.

7. (L+et)y =e%; y(0)=1.

8. JX*+ y’dx=xdy - ydx; y(1)=1.

. . T
9. sin ycosxdy = sin xcos ydx; y(O):Z.
0. y——) =1+x; y(0)=0.
1-x
19.3.4 TecTOoBbIE 3a4aHUA
Ne BapuaHTbl 0TBETOB
3aja Vcnosue 3a1aun 1 2 3

HUsL

1 2 2
DKCIEHTPUCHUTET THUIIEPOOIIBI Z)L(_G - YE =1paBen 4/5 5/4 5/3




2 Kakue u3 YETBIPEX IUIOCKOCTEH SIBJISIOTCS B3aMMHO
NEPHOCHAUKYJIAPHBIMU

(a) x+y—-z-1=0,

(6) 2x—2y+5=0, @un@® |@u@E |G unE |G
(B) x+y-z-1=0,
(r) x+y—-z-1=07?

3 PaccTostHue MeKTy MapajuieIbHBIMA TPIMBIMA
3Xx+4y=0 u 3x+4y-5=0 paBno

4 | Bonpmas momyocs smmunca 4x° +25y* =100 pasHa 4 25 5 2

Kaxkast u3 miockocteit

(a) 5x—2y+3z+1=0,
(06) 5x+2y+3z+2=0,
(B) 2x—5y+5=0, (a) (©) (8) )
(r) 2x-5y+z+5=0

MePHEeHANKYIISAPHA MPAMOI X_ y—_l = 2;4 ?
5 2 3
6 E:;::HI;; E;ﬁz;?}:;;;;{mx nap NpsIMBIX SBJISIIOTCS] B3AUMHO (a) il (b) (a) 1L (d ) (b) n (d )
(a)3x+5y-8=0; (b)3x-5y+8=0; (c)3x=5;| ¥ u u (a)L(d)

(d)5x+y+8=0; (e)5x—3y+3=0; (f)5y=3; () L(f)| (c)L(f)|(a)L(e)

7 JlaHbl TpU CTOPOHBI MapaIeIOrpaMmMa
5Xx—-3y-14=0; 5x-3y+8=0; 2x+y+1=0. | y=-2x | 2x+y=4| y=2x-10| 2x+y=10

VYKaKuUTE 4ETBEPTYIO CTOPOHY.

8 Yron mexay miockocTamu 4X—2y+3z2+7=0 u
4x—2y+3z+1=0 pasen 90° 60° 30° 0°

9 Paccrosinue mexay npsmbeivu 4X—3y+7=0 u
4x—-3y+2=0 pasHo

10 x2 yz
OKCIEHTPUCUTET AILITUTICA P + 9 1 paBen 0.8 05 0.9 07

11 2yl

OKCUEHTPUCUTET rUIepOOoIThI 6 9 =1 paBen 14 1,25 12 1,55

12 | Kaxas u3 npsiMbIx
X y-1 z-4

Q) —=—=—+—

@ 5 2 3

x y-1
6 —_—
© 5 1 -3
X+2 z+4
(B) = l = y
3 -2 3
X y+1 z-2
W= 2
HepreHUKYJIsIpHa IiockocTH 2X—5y +10z2+5=07?

(a) ©) (8) (r)

19.3.4 MNMepeyeHb 3ag4aHNM ANA KOHTPOJbHbIX paboTt
MpuMmepHbIN BapMaHT KOHTPONbHOM paboTbl N21 no TeMe «NMHeNHaA U BEeKTOPHasa anred6pa»

1. PewwuTb cuctemy nuHemnHbIxX ypasHeHun: 1) metogom Kpamepa; 2) metoqom




3X+2y+4z=-5,
2X—-3y + 2=,
—-3X+4y+2z=-1.

"aycca.

2. Hawntn nponseseaeHne matpuy, AB 1 BA:

3 0

-4 1 -5 0 -1 2
A= , B= :

st o 4s 2 1)

-1 4

X+2y—-6z+2t=1
3.Hantn obuiee pelweHne cuctembl: ¢ 2x+4y+z+3t=-2,
—3X+2y+6z-5t=3.

4. Nans! Bepimubl mupamuabel: A( 2;-3;5); B(0;6;-2); C(3;1;-5); D(2; 1;1).
Haiitu ZABC; Saasc; Vimp-

5. Jlokazats, 4to Bektopsl a=(2;-3;1), b=(3;2;-4) u c=(-1;-5;3 ) mexar B 0HO
IJIOCKOCTH (KOMILTAHAPHBI).

MpuMmepHbIN BapMaHT KOHTPONbHOM paboTbl N°2 no Teme «aHanNUTU4YeCKas reoMeTprsa»

1. Mans! Bepmuasl nupamuasl: A( 2; -3;5); B(0;6;-2); C(3;1;-5); D(2;1;1).
Haiitu ZABC; Saasc; Vimp.

2. Jlokasats, 9to Bektopsr a=(2;-3; 1), b=(3;2;-4) u c=(-1;-5; 3 ) mexar B 0HO
MJIOCKOCTH (KOMILJIAHAPHBI).

MpumepHbIN BaprMaHT KOHTPONbHOM pabotbl Ne3 no Teme « npeaen oyHKUMKU, NpoM3BoaHaA»

Haiitu nmpenen dyukumu:

i X% +4x* +1

Haiitu npoussoanyo Y (x):

L 'XLOO Ex? +3x_1 1. y= (arccos4x —thZX)- e
A Ix
2 lim x*—12 -2 | 2. y=(ctg3x)’,
x4 \J3X+4 — X
. SIin 3x X
3. lim , 3. JX-y+lg—=0,
X7 Sin 5x B) y g y
4. lim (x—1)z. 4 o Jy=arccgit,
o x=Ig(l+1t)

5. Bpruaucnuth npuOIUKEHHO, C

nomompo auddepennnana: 3/27,34.



MpuMmepHbIN BapuaHT KOHTpPOJibHOM paboTbl N24 no Teme «HeonpeaeneHHbIN U onpeneneHHbIN
MHTerpan».

1. Hantu vHTerpan:

2
arccos” xdx (x+1 x :
a) I—Z 0) J )d B) jxsm 2xdXx,
V1-X
€
X—2 x :
r) Ix-lnx-dx, 1) I( M e) jcos3x-3|n2xdx.
1 JX+5
2. C NnOMOLLbIKO oOrpenefnieHHoOro uHTerpana BblHUCIUTE nrowadb 3eMeJibHOro y4acTtKa,
y=xX*+8x—-7,
y=x+1.

OrpaHN4YeHHOoro JIMHNAMNI:

19.3.5 Tembl KypcoBbIx paboT
He npeaycmoTpeHsbl

19.3.6 Tembl pechepaToB

He npeaycmoTpeHbl

19.4. MeTtoaunyeckue MaTepuanbl, onpeaensiowme npoueaypbl OLEHMBaHUA 3HAHWUN, YMEHWUW,
HaBbIKOB U (MNN) ONbiTa AeATEeNIbHOCTU, XapaKTepu3yoLwWwmnx 3Tanbl POPMUPOBAHUA KOMMNETEeHL U

OueHKa 3HaHWIW, YMEHMN N HaBbIKOB, XapakTtepusylowasa atanbl (popMUpoBaHNS KOMNETEHUUN B
pamMKax U3y4yeHus ANCUMNITMHBbI OCYLLIECTBNAETCA B X0O4e TEeKyLLEen U NMPOMEXYyTOYHOW aTTecTauun.

Tekylwan aTtrectaumss NpOBOAUTCA B COOTBETCTBUM C [lonoxeHneMm O Tekywen arrectauum
obyvawolwmxca no nporpammam  Bbiclwero obpasoBaHWss  BOpPOHEXCKOro  rocyaapCTBEHHOro
yHMBepcuTeTa. Tekyllasa aTrectaums npoBoauTca B popme ycmHozo onpoca (uHOusudyasbHbIl orpoc);
nucbMeHHbIX pabom (KOHMporbHbie pabomel.); mecmupogaHusi; Kputepumn oLeHnBaHns NpUBeAEHbI BbiLLE.

lMpomexyToyHas aTTecTaumss NPOBOAUTCA B COOTBETCTBUM C [1OMNOXEHMEM O MPOMEXYTOYHOM
aTTecTaumm obyyaroLmxcsa no nporpammam Bbicluero obpasoBaHus.

KOHTponbHoO-n3MepuTenbHble MaTepuanbl MNPOMEXYTOYHOW aTTecTaumu BKMYalT B cebs
TEOpEeTMYecKMe BOMPOCHI, MO3BOMNSAIOLWMNE OLEHUTb YPOBEHb MOSYYEHHbIX 3HaHWA U MNpaKTU4eckue
3afaHusi, NO3BONISIIOLLME OLEEHUTb CTeMNeHb ChOPMUPOBAHHOCTU YMEHMI 1 HABbLIKOB.

I'Ile oueHmBaHMN NCNONb3yKTCA KONMMYECTBEHHbIE LUKarlbl OLEHOK. KpVITepI/IVI oueHunBaHuA npueBeaeHbl
BbilLE.

KoHnTponbsHO-u3MepurenbHblii Matepuain Ne |

1. [ocTtaTouyHble yCcnoBua 3KCTpemMymMma.
2. BbluncneHve nnowagen ¢ NomoLbio onpeaeneHHoro uHrterpana.
X

3. 3apava. HaiiT yacTHble npon3BoaHble PyHKUUK: Z = 3\/; . y2 + 2COS7zy -V e4.
-1 4 0

4. Haiitn o6patryio matpuy A A=| -2 3 1
-3 2 3



=

BX? —/x® +2x
Beraucnute npeaen lim 5 .
x> 3X° +2X—-5

EX

Haiitn npousBopnyo Y = (sin 5X)

KonTposbHO-u3MeputenbHbiii MmaTepuain Ne 2

[ocTaTouHble ycrnoBus BbIMyKNOCTU, BOrHyTOCTM. Heobxogumoe u goctaTovHoe ycnosus nepervba.
OnpegeneHne onpegeneHHoOro uHTerpana.

Xy
. X o
3apava. HalTu yacTHble NpousBoaHble pyHKUMu: Z = 2X - 3«/ Yy +Yy-Sin 3 +3e8 .

_ (x3 +1) ~ (Jﬁ)
Boruncnute npenen )!I_)rtll 2X2 "3y 5 .

Haiiti nponsBoanyto HessBHOH GyHKmmu Xy = Ig (X -y )+ 3.
B Touke A HaiiTW rpagMeHT QYHKIMN U IPOU3BOIHYIO 1T0 HAlIPABICHHUIO, HIYIIEMY OT TOYKH A K TOYKe B:

z=x*-6xy-2xy* +4; A1 2)  B(0;-3)

KontponbHo-u3mepurenbubiii MaTepuan Ne 3

MepBoobpasHas dyHkuun. Teopema 06 obuiem Buae Bcex nepBoobpasHbix. [ToHATME HeonpeaeneHHoro
MHTerpana.
3apava Kownw.

) dx
3apgaya. Haiitu nHterpan: J.—Z .
xlg“ x
—-3x+4y—-4z7="7
Pemuth cucreMy IMHENHBIX ypaBHEHUM MeToioM ["aycca: 2X + Y+ 3z2=2
3x-5y—-4z=7
x* -8

Boruncnute npenen Im ——.
22 X+2—-X

arcctg(xz—l)

Haittu nponssoanyro Yy = X .

KoHnTponbHO-u3MepurenpHblii Matepuan Ne 4

[MoHATME MOHOTOHHOCTU byHKUMM. [JocTaToyHble ycnoBus Bo3pacTaHus U ybbiBaHUSA YHKUMM.
BbluncneHve obbema Tena C M3BECTHbIM MOMNEPEYHbIM CEYEHUEM.

Jxdx
JX+3

5 i 7X—3x>+2
BIYUCIIUTH Hpe]leﬂ —_— .,
> Jox* + x% +3

Havitu MIPOU3BOIHYIO y — (Ig X) arccos2x

3apgava. Hantu unterpan: j

Haiitu unrerpan J- X-sin4xdx.
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MoHaTue akcTpemyma dyHkumn. Heobxogumoe ycrnosue akcTpemyma.
ObbeMm Tena BpalleHus.

3apava. HainTm obee pelenne guddepeHLmanbHOro ypaBHEHUS: y’ — ytgx =—

COSX
Maubr Bepimuast mupamuast: A(-2; 3; 1); B(0; 5; -2); C(3; 4; -2); D(4; 1; -1). Haitru £ABD; Saaec; Vimp.
. ox2-1
Brruncnuts npeaen im ———.
X——1 T X

y =tg’t,

Haiitu nponsBoany:o y’ X): . .
() X =sin"t.

KontponbHo-u3mepurenbubiii MaTepuan Ne 6

MonHoe uccnepoBaHne OYHKUUMKM M MOCTpPOeHne ee rpacdhmka.
3ameHa nepemeHHOW B ornpenerieHHoOM WHTerpane.
3apavda. Hantum obwee peweHune gudpdepeHumanbHOro ypaBHeHUS:

(yz + xz)dx — 2xydy =0.

0 4 -1 e
Haiitu npomsBenenne matpur; AB u BA: A :[ 1 3 4 J, B=|5 -3]|.
4 1
Boruncnute npenen lim M
36— X +X
Haiitu npousBoanyio Y —g oI (arctgx+ thx).

KontponbHO-n3mepurensubii Mmatepuai Ne 7

HecobcTBeHHbIE MHTErpanbl NepBOro poaa.
OundbdbepeHumnan gyHKUMM HECKOMNbKUX MEPEMEHHbIX U €ro nNpUMeHeHue Ans NpubnmXKeHHbIX
BblYMCNEHUN.

3apava. Hantm obuee pewwenne guddepeHLmanbHOro ypaBHEHUS: (l+ eX )yy' = eX .

4X+y—-3z2=-3
PewuTb cUCTEMY NUHENHbIX ypaBHeHuUn meTogomM Kpamepa: < SX+4y+2Z=5
—6X—-2y+52=7
. sinX
Boiumcnute npegen lim——-.
X=>n X© — T

Haritn obnactb onpegenennst dyHKuum: Z = In(X2 - y) .
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AcCHUMIOTOTBI IIOCKOM KpHBOﬁ. Haxoxcz[e}me BCPTUKAJIbHBIX, TOPU30OHTAJIbHBIX 1 HAKIIOHHBIX ACUMIITOT.

VHTerpupoBaHHe MO YacTAM B ONPENCICHHOM HHTETpale.
VX2 + y2dx = xdy — ydx

3anaya. Haiitu oOmee pemenue qugepeHInanbHOro ypaBHEeHHS:
. TX=3x*+2
lim

x—0 | 4 2
Brruncnuts npeaci 9X +X° + 3 .
\ 24,76

BbIauciuTh NpuOIMKESHHO, C IOMOIIBIO TU(depeHImana:

Berancnuth IpUOMIKEHHO, ¢ ToMomIbio auddepernnana.

(047 - (2.03f

KonTposbHo-u3MepurtenbHbiii MmaTepuai Ne 9

CeoiicTBa HeonpeaeneHHoro uHterpana. “Hebepywmecs” wnHTerpansi.

INvHeriHble gnddepeHumanbHble YpaBHEHUS BTOPOro nopsgka C NOCTOSIHHbIMU Ko3adhduumeHTamm.

3apgava. Haiitu unterpan: IXCOS4XdX.

Hau tpeyronpauk A(4; 1), B(3; 1), C(0; -3). Haiitu ypaBHenue 6uccekrpucet AK..
. /8x°® +3x +2x°

Brruucnuts npeaen lim 3 .
x>0 6X° +3x—-1

Haiitu npousBoaHyto HessBHOM pyHkuun XY = Ig (X - \/V )+ 3.

KoHntponbHo-u3mepurensubiii Mmatepuai Ne 10

BbINyknocTb, BOrHYTOCTb rpadmka yHKumMn. Toukm nepervoda.
BbluncneHve AnuHbl ayrn nioCKOW KPUBOW.

3apaua. Pewwuts 3apavy Koww: (yz + X2 )dx —2xydy =0; y(4)

5

0.

Boruncnute npenen lim (X -3 ) x-4 .
X—4

3
Haiit mpomssognyro Y = (Ctg3X)&.
Hccnenosats GyHKIUIO HA SKCTpeMyM: Z = 2X2 + 3y2 — Xy + 2X — y.

KoHTtponbHO-u3mMepurensHbiil Mmatepuai Ne 11

MpocTeiwne nprvembl MHTErpUpoBaHus. MoaBedeHWe MHOXUTENSA MO 3HaK AvdbdpepeHumana.
YacTHble MpOM3BOAHbLIE BbICLIMX MOPSOKOB.

3apava. Pewwts 3agavy Koum: Y — YIgX = ———; y(O) =0.
COS X
x? -1
TX

COS——
2

Boranciuts 3/ 27,34 npubnmkenno, ¢ momombio auddeperimana.

Brruucnute npeaen lim
Xx—-1

HaifTu Bce BTOpbIe YacTHble npoussoanbie: Z = 2X - arcsin ./ y.
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WHTerpupoBaHne BbIpaXXeHWUA, codepKaluMx KBadpaTHbl TpexdyneH B 3HameHaTerne.
[locTaTouyHOe ycrnoBue IKCTpeMyma (PYHKUUM ABYX MepeMEHHbIX.

sinxdx
3apava. Havtu unterpan: I— .
o X
5x+4y—-3z=-3
PermmuTh cucTeMy JHHEHHBIX ypaBHeHHi MeTooM [aycca: < — 2X + 3y +8z=1
X—-4y-7z=1

. A2—X+X
Boruncnute npenen lim — 3 q
x>2  X°+8

,04
BbIuuciuTh NpuOIMIKESHHO, C TIOMOIIBbIO TU(depeHImaa: (0,94)1 .

KonTponbHo-uzmepurenpHblii Matepuan Ne 13

3amMeHa nepeMeHHOW B HeomnpedeneHHOM WHTerparne.
3KCTpeMyM DYHKLMU HECKONbKMX MepeMeHHbIX. HeoGxoammoe ycrnoBue aKkCTpeMyma.

3apgada. Haiitun obuiee pelueHvne auddepeHumanbHOro ypaBHEHUS: \/1 — y2 dx + yvl — X2 dy =0.

5 lim 2X* +3x-5
BIYHCIIUTH TIPEAEI T ——
=% Byx* +2 —3x
=ctg’t,

Haiitu nponsBoanyo y’(x) : y . 93

X=sIn"t.

1
Haiitu o6nacte onpenenenus pyukuun: Z = >
X=y

KonTponbHo-uzmepurensHblii MaTtepuan Ne 14

OnddepeHumnan dyHKLMN HECKOSNBKUX MEPEMEHHbIX U €ro NPUMEHeHWE K NPUOMNMXXEHHBIM BbIYUCIIEHUSIM.
OudpepeHumnansHble ypaBHeHus. OnpegeneHne nopsaka guddepeHumanbHOro ypaBHeHs,
peLueHusl, obLLero peLeHns N YacTHOrO peLUeHus.

3apava. Pewntb 3agadvy Koww: Xy' +Y-— e* = 0; y(l)=1.

Haubt Bepiruasl mupamunst: A(2; -4; 3); B(0; 3; -2); C(1; 1; -5); D(-2; 1; 1). Haiitu LACD; SAagc; Viup.
Haiitn nponsBognyro Y = (3_th + COS 2x)arcsin \/; .

X+1

Haiitu unrerpan J‘

KoHTtponbHO-u3MepurensHbiil Mmatepuai Ne 15

WHTerpupoBaHue TPUrOHOMETPUYECKUX (DYHKLIMIA.
OnpepeneHne YHKUMM HECKOSbKUX MEPEMEHHbIX, €€ FeOMETPUYECKUA CMbICH.

3apgava. Bblumcnntb NnpnbnmkeHHo, ¢ NnoMoLlbio auddepeHumana: (1,04)2’98 .



5X+2y+6z=-1
Permmuth cucteMy JHHEHHBIX ypaBHeHHit MeTonoM Kpamepa: § —3X + 2y +z=1

8Xx—-3y+3z=—7

. A/8x° +3x +2x3
Brruncnuts npeaen lim .

x>0 Bx3 +3x—1
B Touke A HaiiTW rpagMeHT (QYHKIMH U IPOU3BOIHYIO 110 HAIPABJICHUIO, UIYIIEMY OT TOYKH A K TOYKe B:

z=x>+2xy* —3y*+5; A(0;1) B(L-2)

KonTponbHo-u3mepurenbubiii Mmatepuain Ne 16

VHTerpMpoBaHue no 4actsiM B HeonpeneneHHOM WHTerpare.
O6nacTtb onpepeneHns YHKUUN HECKOMbKMX NEPEMEHHbIX.

3apava. Pelwwutb 3agavy Kowum: y' — y > =1+ X, Y(O)Z 0.
1-X
Hau tpeyronpauk A(2; 3), B(-4; 3), C(-1; -1). Haiiti ypaBHenue u miuny Bsicor BD u CK.
_Jx—5-(x* —25)
Boruncnute npenen lim > .
x5 2X° —-6x-20
Haiitn nponsBoanyto HessBHOHM pyHknum COSX - 5y2 +e¥ =0.

KoHnTtposbHO-u3MepurensHbiil matepuai Ne 17

3agavya o nnow@aan KpUMBOMMHEMHOW Tpaneuuu.
YacTHble npous3BodHble MepBOro nopsiaka.

e
3apava. Bblumcnutb onpeaeneHHbIn MHTerparn: IX In xdx.
1

5 iim 7X—3x%+2
BIYUCIIUTH Hpez[en r—————
% JOx* +x% +3
Boranciuts /64,93 npuGnmkenno, ¢ momompio muddepennuana.
Jx

dx.
Jx -8

9
BorunciuTh onpeneneHHbli HHTerpail j
1

KonTponbHo-u3MepurensHblii Matepuan Ne 18
dopmyna HbtoToHa-JlenbHuua.
MpocTenwne criydam NOHWKEHUs nopsaka aAnddepeHUmnanbHOro ypaBHEHS.

3apaya. Haiitu Bce BTOpble YacTHble nponssogHble Z = dlCCOS/ XY.

. T
SIN| —- X
. 2
Boruncnute npenen im ———= .
x—2 X—2
y =C0s°t,

Haiirn npoussommyio Y’ (X): {X—Iog (ctgt)
= 5 .



1
o —3X
6. BeruncauTh onpeenaeH bl HHTErpa J.X -edXx.
0

KonTponbHo-u3meputenbubiii Mmatepuain Ne 19

1. OcHOBHble CBOMWCTBa OMNpeAeneHHoOro WHTerpana.
2. JlvHenHble anddepeHUmnanbHble ypaBHEHUSA NEPBOro nNopsiaka.

3. Bapava. B Touke A(0;1) HanTu rpagueHT doyHKkuum Z = Xy3 —3xy2 + y2 + 6X 1 nponssogHyto Mo
HanpaBreHuto, naywemMy ot Toukn A K Touke B(4;3).

. T
4. BBIYUCITUTH MpECI lim th- (X - E)

X—>—
2

. X
5. Haiitu npousBoanyro Y = (Sln 5X)e .

6. Haiiru Bce BTOpBIC YaCTHBIC IIPOU3BOAHbBIE: Z = In Yy +X3)

KonTponbHo-uzmepurensHblii Matepuan Ne 20

1. TMpousBoaHas No HanpaeneHNIO U rpagueHT PYHKUMN HECKOTbKUX NMePEMEHHBIX, X reOMeTPUYECKUI
CMbICH.
2. OpHopopaHble AuddepeHumarnbHble ypaBHEHUS NEPBOro nopsiaka.

) z=+/3y + X2,
3. 3apava. Hantn Bce BTOpble YaCTHblE MPOU3BOAHbIE

2 4

Al 573 o[04
—4 0 35 2
35

4. Hantn npounsseneHme matpuy AB n BA:

J2-X+X

lim —;
5. Bblumcnutb npegen <° 2 X +8
2«5
6. Haitu naterpan —=dx

X

Kontponsno-n3mepurensHbiit Matepuan Ne 21

7. HecobcTBeHHbIE UHTErpanbl BTOPOro poaa.
8. JKcTpeMyM (hyHKLMM HECKOTLKUX NepeMeHHbIX. Heobxoammoe ycnoBue akcTpemyma.

e
9. Bapava. BbluncnuTb onpeaeneHHbId UHTerpan: IX “Inx-dx.

1
. T
Sin (2 . Xj
10. Bblumcnuts npegen lim ———=
X—2 X—2

11. Bolumcnutb 3[8,21 npubnukerHo, ¢ nomoLybio anddepeHumana.

de

5
12. Hantu nHterpan I
o NX+4



L
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NMnHUM ypOBHS PYHKUMM OBYX NEPEMEHHbIX, UX TeOMETPUYECKMIA CMbICHT.
InddepeHumanbHble ypaBHEHUS NEPBOro nNopsiaka. YpaBHeHWs! ¢ pasaensolwmnMmUcs nepeMeHHbIMM.

3agaua. BblumcnnTb NpubnmxeHHo, ¢ NOMOLLbI0 AnddepeHumuana: \/4,97 + (2,04)2 .
2X+4y+52=3
PelwwuTb cucTemy nuHenHbIX ypaBHeHui metogom aycca: § —4X+3y—72=8.

3X+8y—-z=-2
5
Bobiuncnuts npegen lim (X—3 ) x4
X—4

Hawntun nponssoaHyto Y = (arccos 4x —tg 2 2X) e”.



