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PABOYAS NMPOMrPAMMA YYEBHOW OUCLUMINUHBI
Bb2.6.06 MaTtemaTuka

1. Koa 1 HaumeHoBaH1e HanpaBneHUs NoAroToBku/cneunanbHOCTU:

05.03.02 leorpadus

2. Mpodmnb nogroToBku/cneunanusaums:

NanpwadTHbIe nCcneaoBaHUA TeppUTOpUarbHbIX CUCTEM

3. Kanudukaums (cteneHb) BbinyCKHUKA: 6akanaBp

4. ®opma oOyyeHuUs: oYHas

5. Kadbeapa, oTBevaroLlas 3a peanusaumio AUCLUUNNUHBLI: TeopuUs (PyHKLUNA U reoMeTpUmn

6. CocTtaBuTenu nporpaMmmbil:
CteHtoxuH J1.B. — kaHanpaT guns.-mat. Hayk, JOLEHT.
7. PekomeHpoBaHa: HMC MaTtemaTudeckoro g-ta

npotokon Ne 0500-05 ot 27.05.2021 .

8. YuebHbIn roa: 2021/2022 CemecTp: nepsbIvi / BTOPOW



9.Ulenu u 3agaum y4eO6HON ANCLUUNNUHDI:

Llensamu ocBoeHna gucumnnuHbl «MatemaTtumka" aBnsaioTcs:
3HaKOMCTBO C MaTemMaTU4yeckKumn MeTodamu, BblpaboTka HaBblKOB B  OOWeEHUn C
MaTemaTmyecknm annapatom. CoBepLIEHCTBOBaHNE OOLLEN KyNbTypbl MbILSEHUS, FTOTMYHOCTH,
TOYHOCTU  BLINOSIHEHNA  MaTemaTuyeckux onepauun. BnageHue  knaccuyeckumm m
COBpPEMEHHbIMM METO4aMW WCCRedoBaHuA U UX npumeHenus. KccnegoBaHue hakTos,
Heob6Xxo4MMbIX OS5 OCBOEHNSA APYrMX ANCUUNIINH, N3yYaeMblX Ha hakynbTeTe.
10. MecTo y4ye6HOM AncuMNNuHbI B cTpykType OOI:
MaTemaTtumka oTHocuTcs k 6aszoBon yactn bnoka 1 — OQucunnnuuel (Mogynn) degepansHOro
rocyaapCTBeHHOro obpasoBaTesibHOro CTaH4apTa BbICLLIEro NpodeccMoHanbHoro obpasoBaHus
no HanpasneHuto noarotoekn 05.03.02 «Meorpadma» (bakanaspwmar).
[ns ee ycnewHoro n3y4yeHuns 4OCTaTouHO 3HaHMI U YMEHWU, NPUOBPETEHHbIX B CpeaHEN
LLKOSE.
OcBoeHne MartemaTukm SIBNSIETCA OCHOBaHMEM [Af1si YCMELWHOro OCBOEHUSI KaK AanbHenLwmnx
0a30BbIX KypcoB — uMHGOpMaTUKK, U3MKM, Tomorpacmm, reomHmOpMaLMOHHBIX CUCTEM B
reorpaduu, Tak 1 cneyunanbHbIX KypcoB, K NpuMepy, reocmsmka naHgwadgta, MHPOpMaLNOHHO-
MaTeMaTnyeckne MeToabl UCCnefoBaHNSA PErMOHOB, a3POKOCMUYECKMEe MeTOObl CCnefoBaHNS,
acTpoHOMMS, NPUOBPETEHHbIE 3HAHWUS Takke MOryT MOMOYb B HayYHO-MUCCeAoBaTEelbCKON
paborTe.

11. NMnaHupyemMble pe3ynbTaTbl O00y4YeHUA MO AUCLUNIMHe/MOoAynio (3HAHUSA, YMEeHUA,
HaBblKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yribTaTaMU OCBOEHUs o6pa3oBaTeribHOM
nporpaMmmbl (KOMNETEHLUSIMU BbiMYyCKHUKOB):

KomneTteHuus lMnaHnpyemble pe3ynbTaTbl 00y4YeHus
Kon HassaHune
OrlK-1 | cnocobHocCTbIO 3Hame:
MCnonb3oBaTb 6A30BbIe | OCHOBHbIE  MOHATUSI  MaTeMaTuKW, OonpedeneHns U

3HaHWnA B obnactm
dyHOaMEHTasrbHbIX
pasgenoB MmaTeMaTukn B
obbeme, HeobxoaMMOM
Ans BnageHuns
MaTeMaTUyYeCKNM
annapaTtom B
reorpaduyeckmx Haykax,
anst obpaboTkm
MHGOPMaLMK U aHanusa
reorpadomyecknx gaHHbIX

CBOMCTBa MaTemaTuyeckmx OoObeKTOB, OPMYNPOBKM
yTBEPXXOEHUI, METOObl UX [OKa3aTenbCTBa, BO3MOXHbIE
cdepbl MX NPUNOXEHUA, B TOM 4YMCfe B KOMMbOTEPHOM
MOOENUPOBAHNN MaTEMATUYECKMX OOBHEKTOB U ABNEHUN
ymems:
pewatb 3ajayn  BbIYUCIIUTENBHOTO U  TEOPETMYECKOro
Xapaktepa B o06nactM TpexMepHoOro M n- MEpPHOro
eBknvgoBa (addMHHOr0) nNpPOCTpaHCTBa, [AoKasbiBaTb
YyTBEPXAEHWS
grradems (MMEeTb HaBbIK(K)):
MaTeMaTM4YeCKUM annapaTom AN pelleHnss NpoCTENLLMX,
B TOM 4MCIe U NPUKNaaHbIX 3agay

12. O6bemM gucuunuHbI B 3a4eTHbIX eguHuUax/yac. (s coomeemcmeuu ¢ y4ebHbIM MIaHoOM) —

5/180.

dopma NpoMexXyTOYHOM aTTecTaumm 3a4eT / 9K3amMeH.




13. Bugbl yue6Houn paboThbl

TpynoemkocTb
Bug yuebHowm paboThbl Bcero Mo cemecTpam
1 cemecTp 2 cemecTp

AyanTopHble 3aHATUSA 92 50 42

B TOM YucChe: nexkumm 30 16 14

npakTuyeckune 62 34 28

nabopaTopHble

CamocToaTensbHaa paboTa 52 22 30

dopma NpomexyTouHON aTTecTaumm 36 0 36

(3ayem — _ 4ac. /9K3aMeH — __yac.)

NToro: 180 72 108
13.1. CopepxaHue AUCLMNIINHBI
n/n HanmeHoBaHue pasgena
CopepxaHue pasaena AMCLUMNUHbI
OVNCLMMNIIUHDI
1. lekumnn

1.1 DJeMEeHTHI THHEHHOH aareOpsl Omnpenenurenn 2-1o, 3-ro 1 N-To nopsaka. CnocoOb! UX BEIYUCICHHUH.
Pewenue cucreM nuHeHbIX ypaBHeHU MeTooM Kpamepa u [Naycca.
Martpuupl U feiicTBUs Haa HUMU. Panr maTpuupl. Pemenue cucrem
JIMHEHHBIX YPaBHEHHH C TIOMOIIHIO 0OPATHON MATPHIIBI.

1.2 DneMeHTHI BEeKTOPHOH anreOpel | BeKTOphI Ha IIIOCKOCTH U B IPOCTpaHCTBE. KOOpIMHATEI BEKTOPOB.
[pocretimue oneparun Hax BekTopamu. CKaJIsipHOE BEKTOPHOE H
CMEIIaHHOE NPOU3BEICHHUSI.

1.3 AHanuTHuecKasi FeoMeTpus IIpocreiimue 3anaun aHaIUTUUECKON reomeTpun. [Ipsmas nuHus Ha
IUIOCKOCTH. Pazniunble BUABI ypaBHEHHS psMoii. KpuBbie BToporo
MOPSIIKA: OKPYIKHOCTB, JJUTHIIC, ThiiepOoa, mapadona. [Ipsmast n
IJIOCKOCTB B POCTPAHCTBE.

1.4 [Mpenen ¢pynkmy. [Tpenen 4nciioBo MoCieI0BaTENBFHOCTH U (GYHKIMU. PackpeiTie

HenpepsiBHOCTB OCHOBHBIX BUJIOB HeonpeaeneHHocTel. [1epBolil u BTOpoit
3aMevartesbHbIe MIPeeNbl, ¥ CIeACTBUS U3 HUX. HempepbIBHOCTh
¢ynkimn. Touku paspsiBa.

15 [IpousBoxHas GyHKIMH. IMpousBonnast ¢pynkimy. Tabnuia MpoU3BOAHBIX U ITPaBUIIA

Huddepennnan. Popmyna muddepentmposanns. [IponsBonHast 00paTHOM, HEIBHOHM QyHKINH 1
Teitnopa ¢yHKIMH, 3a1aHHON TapameTpudecku. Jlorapupmudeckoe
muddepentnmpoBanue. Auddepernnan GyHKINN 1 €ro IpUMEHEHHE K
MPUOIMKEHHBIM BbIuucaeHUsIM. [Ipasnno Jlonurans BelYUCICHUS
npenenoB. [IpousBonHbie u nuddepeHIranbl BEICHINX TOPSIAKOB.
®opmyel Telnopa u Maknopesa.

1.6 [Monnoe uccnenoBanue Gpynkuun | JlocraTouHble yCIOBUs Bo3pacTaHus U yObiBaHus GyHKIMH. [ToHsATHE

U noctpoeHue rpaduka skcTpemyMa ynkunu. HeoOXxomumoe 1 10CTaTOYHbIE YCIOBHS
9KCTpeMyMa. BrImykiocTs, BorHyToCTh rpaduka pyHkumu. Toukn
neperuda. ACUMITOTHI TUNIOCKOH KpHBOil. HaxosxeHrne BepTHKaIbHBIX,
TOPU30HTAJIBHBIX U HAKJIIOHHBIX acuMNOTOT. ITosHOE ucciaenoBanue
(YHKIIMH U ITOCTpOeHHE ee Tpaduka.

1.7 Heonpenenennsiii uHTErpan Ionsarue HeonpeneneHHoro nHTerpana. CBONCTBAa HEONIPEAEIEHHOTO
uHTerpana. Tabnuna naTerpanos. [Ipocreiimme npueMs
uHTerpupoBanus. [logBeneHne MHOXHTENS 101 3HAK AU depeHnnana.
3aMeHa IepeMEHHON ¥ MHTETPUPOBAHUE 10 YaCTSIM B
HEONpeeIeHHOM HHTerpane. IHTerpupoBaHue BhIpaKEHHH,
COJIeprKallMX KBaIpaTHBIA TPEXWIECH B 3HaMeHarene. ViHTerpupoBanue
paloHANBHEIX QYHKIHMI. IHTerpupoBaHHe TPUTOHOMETPHUYECKUX
byHKIHH.

1.8 OmnpeneneHHBI HHTETPAI. OnpeneneHue oNpeeIeHHOTO MHTETpalia M €r0 OCHOBHBIE CBOKCTBA.

IIpunoskeHus onpeeaIeHHOTo ®opmyna HeroTona-JleiibHnma. 3aMeHa nepeMeHHON U
uHTerpana. HecoOcTBeHHbIE HMHTETPUPOBAHKE MO YaCTAM B ONPEAEICHHOM HHTETrpae.
UHTErpabl [TpunosxeHus: onpenesieHHOro nHTerpaia. HecoOCTBeHHbIE MHTETPAJIbI




TIEPBOTO M BTOPOTO POJIa.

1.9

q)yHKI_[I/II/I HECKOJIBKHUX
TICPEMEHHBIX

OmnpeneneHne GyHKINN HECKOJIBKHUX IIEPEMEHHBIX, €€
reoMeTpHIecKril cMpIcit. O0NacTb onpeneseH s, TMHAN YPOBHS
(GyHKUMY ABYX NepeMeHHbIX. YacTHBIE MPOU3BOJHBIC IIEPBOTO
nopszaka. [IpousBoaHas 0 HaIIPaBICHUIO U IPaJUeHT (QyHKIHN
HECKOJIBKUX ITEPEeMEHHBIX, HX T€OMETPUYECKUH CMBICII.
Juddepenunan GpyHKINN HECKOIBKUX IEPEMEHHBIX U €ro
IIPUMEHCHUEC K HpI/IGHI/I)KeHHI)IM BBIYHCIICHUSIM. YacTHBIE
MPOM3BOJIHBIE BBICHIMX MOPSIKOB. DKCTPEMYM (QYHKIIMU HECKOIBKUX
MEPEMEHHBIX.

1.10

JuddepeHnnanbHpie ypaBHEHHs

Juddepenunansupie ypaBaenus. OnpeaeneHue nopsiaKa
muddepeHMansHOro ypaBHEHUs!, 00IEro ¥ YaCTHOTO PEIICHHS.
3anaya Komm. /Iuddepennmansable ypaBHEHHS IEPBOTO MOPSIIKA.
[Tpocreiimue caydan MOHWKEHUS MOpsaAKa AU HepeHINaTIbHOTO
ypaBHeHus1. JInHelHbIe tuddepeHnranbHple ypaBHEHHST BTOPOTO
HOPsIKa C TIOCTOSTHHBIMH KO3 (QHUIHCHTaMH.

n PaKTU4eCKune 3aHATUA
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DJeMeHTHI JIMHEHHOI anreOpsI

Omnpenenurenu 2-r1o, 3-To u N-ro mopsiaka. CrrocoObl UX BEIYUCICHUI.
Pewenue cucrem nuHelHbIX ypaBHeHui MeTogoMm Kpamepa u INaycca.
Martpuupl U feiicTBUs Haag HUMU. Panr MaTpunbl. Pemenue cucrem
JIMHEIHBIX YpaBHEHHI C TOMOILIBIO 00paTHOW MaTpPHUIIbL.

2.2

DJeMeHTHI BEKTOPHOH anreOpsl

BexTops! Ha mIockocTy U B pocTpaHcTBe. KoopauHaThl BEKTOPOB.
IIpocreiimue oneparuu Hax BekTopamu. CKaIsIpHOE BEKTOPHOE U
CMEIIaHHOE NTPOU3BEICHUSI.

2.3

AHanuTHyecKkasi reoMeTpus

IIpocreiimue 3an1aun aHaTUTUYECKOM reomeTpuu. IIpsamas nuHus Ha
m1ockocTu. Paznuunele BUAbI ypaBHeHUS MpsaMoil. Kpusble BToporo
TIOPSIJIKA: OKPYXKHOCTB, JJUIHIIC, TuniepOona, mapadona. [Ipsmas n
IUIOCKOCTB B POCTPAHCTBE.
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[penen pynkuum.
HemnpepsiBHOCTD

[Tpenen 4nciioBOM MOCIEOBATENBFHOCTH U (GYHKIMU. PackpeiTie
OCHOBHBIX BUJIOB HeonpeieneHHoCcTel. [1epBrlii u BTOpoit
3aMedaTreNbHbIe IPEAEIbl, U CIEACTBUS U3 HUX. HenpepsIBHOCTH
¢ynkimn. Touku paspsiBa.

2.5

[IpousBoxHas GyHKINH.
Huddepennnan. opmyna
Telinopa

IMpousBonnast ¢pynkimy. Tabnuia MpoU3BOAHBIX U ITPaBUIIA
muddepentmpoBanus. [IponsBonHas 0OpaTHO, HESIBHON QYHKIIUHN U
(hyHKIMH, 331aHHON TapameTpudecku. Jlorapudmudaeckoe
muddepentmpoBanue. Auddepennnan GpyHKINN 1 ero MpuMEHEHHE K
l'IpI/I6J'[I/I)KCHHLIM BBIYHCJICHUSAM. HpaBI/IJ'IO JlonuTans BEIYMCIICHUS
npenenoB. [IponsBonHbie n nuddepeHIranbl BEICHINX HOPSIAKOB.
®opmybl Telnopa u Maknopesa.

2.6

[MonHoe uccnenoBanue GyHKIUH
Y TIOCTpOEHHUE rpaduka

JlocTaTouHbIC YCIOBUS BO3pACTaHUs U yObIBaHUs (yHKIMU. [loHATHE
sKcTpeMyMa GpyHKIuH. Heo0X0omuMoe U TOCTAaTOYHBIC YCIOBUS
dKCTpeMyMa. BrIMyKII0CTh, BOTHYTOCTh Tpaduka GyHkiwn. Touku
neperuba. ACUMIITOTHI INIOCKOW KprBOod. HaxoxkIeHre BepTHKATBHBIX,
TOPU30HTANIBHBIX U HAKJIOHHBIX acuMOTOT. [lojHOe uccnenoBanue
(YHKIIMH M ITOCTpOeHHE ee Tpaduka.

2.7

Heomnpenenenuslii uHTErpan

Ionsarue HeonpeneneHHoro nHTerpana. CBONCTBa HEONIPEAEIEHHOIO
uHTerpaia. Tabmmma naterpanos. [Ipocreiimme npueMsl
uHTerpupoBanys. [logBeieHne MHOXHTENS MO 3HAK AU depeHnnana.
3aMeHa IEpeMEHHON ¥ MHTETPUPOBAHUE 10 JaCTSIM B
HEOIpPEJEeIEHHOM UHTerpaie. IHTerpupoBaHye BbIpaXeHU,
coJiepKalux KBaJpaTHBIN TpexusieH B 3HaMeHaTene. IHTerpupoBanue
paunoHanbHbIX QyHKIKH. MHTErpupoBaHne TPUrOHOMETPUIECKUX
QYHKIHI,

2.8

OmnpeneneHHbIN HHTETpal.
IIpunoxenus onpeneacHHOro
uHTerpana. HecoOcTBeHHbIE
HMHTErpajbl

OnpeneneHue onpeeIeHHOr0 HHTErpaia U €ro OCHOBHbIE CBOMCTBA.
®dopmyna HetoTona-JIeiOHua. 3aMeHa IepeMEHHOM U
MHTETPUPOBAHKE TI0 YaCTSIM B ONPEICTICHHOM HMHTETpalle.
[punoxeHus onpeeieHHOro nHTerpana. HecoOCTBeHHBIC HHTETPAITBI
HEPBOT0 U BTOPOrO poJa.

2.9

(DyHKIII/II/I HCCKOJIBKHX
NEPEMCHHBIX

Onpenenenne GpyHKINY HECKOJIBKUX IIEPEMEHHBIX, €€
reomMeTpuieckuii cMpica. O0nacTb onpeneneHus, JIMHUN YPOBHS
(yHKIIMH ABYX TIEpeMEHHBIX. YacTHBIE POU3BOIHBIC IIEPBOTO
nopsiaka. [lponsBoiHast Ho HaNPaBJICHHUIO M TPaMeHT (PyHKINHU




HECKOJIBKUX ITIEPEMEHHBIX, HX T€OMETPHYECKUIA CMBICII.
Juddepennman QyHKIIHT HECKOTBKUX IEPEMEHHBIX H €r0
NpUMEHEHHE K IPHOIIIKSHHBIM BhIYHCIICHUAM. YacTHbIe
NPOU3BOAHBIE BRICIIHMX HOPSAAKOB. DKCTpeMyM (PyHKIIMN HECKOJIBKHX
HePEMEHHBIX.

2.10 Huddepenunansupie ypaBuenus | Juddepenipanpabie ypaBHenus. OnpeeneHue mopsaka
nuddepeHiranbHOro ypaBHEeHusl, 00IIEro U YaCTHOTO PELICHHS.
3anaya Komm. /Tuddepennmansabie ypaBHEHHs IEPBOTO MOPSIKA.
[Mpocreiimue ciay4au MOHWKEHUS MOpsAKa AU PepeHIINaIbHOTO
ypaBHeHust. JIuneiinble nuddpepeHnnanbHbIe YpaBHEHNS! BTOPOTO
MOPSIJIKA C TIOCTOSIHHBIMU K09() QHIIMEHTaMH.

3. JlabopamopHbie pabombi

13.2. Tembl (pasgenbl) AUCLUUNIIUHBI U BUAbI 3aHATUN

Ne HaumeHoBaHve pasgena B .
nabl 3aHATUA (YacoB)
n/n ONCUMNIUHDBI
MpakTuye CamocTodaTensbHasa
Jlekuun ITabopaTtopHble Bcero
ckme paboTta
1 cemecTp
1 DeMeHTHI JINHEHHOH anreOpsI 2 6 4 12
2 DeMeHTBI BEKTOPHOH aireOpsl 2 6 4 12
3 AHanutudeckas TeoMeTpus 4 8 4 16
4 [penen ¢pynkunn. HenpepsiBHOCT 4 8 4 16
5 [TpousBoaHas GyHKIHUH. 4 6 6 16
Juddepermman. opmyna Teitmopa
Wtoro: 16 34 22 72
2 cemecTp
6 [TonHoe uccnenoBanne GpyHKIUN U 2 4 14 20
MIOCTpOEHHE Tpaduka
7 HeonpeneneHuslil nHTErpa 2 6 12 20
8 OmnpeneneHHBINH HHTETPAL.
[TpunoxeHns: onpeeneHHoro 4 8 14 26
uHTerpana. HecoOcTBeHHBIE
MHTETPAJIBI

9 DYHKITMY HECKOJIBKUX IMEPEMEHHBIX 4 6 14 24
10 Jubdepenmmanbabie ypaBHEHUS 2 4 12 18

WToro: 14 28 66 108

14. MeToanyeckue yKkasaH1sa Ans ooyyaroLWmxcsa no 0CBOEHNIO ANCLUNITUHbI
(pekomeHOayuu 0by4arouUMCs Mo 0C80eHUK0 AucyuniuHbl: paboma ¢ KOHcrekmamu fiekyul, rnpe3eHmauyuoHHbIM
Mamepuarsiom, 8bIrofHeHUe rpakmuyeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmayuu u m.o.)

Mpn NpoxoXgeHUM OUCUUMIMHBI UCNONB3YHTCS aKTUBHLIE U MHTEPAKTUBHbIE (hOpPMbI NPOBEOEHUS NEKLUIA
N nabopaTopHbIX 3aHATMW, W OCYLLECTBMSIETCA KOHTPOSb MOCELLaeMOCTU U  BbIMOMHEHUS BCEX BWAOB
camocTosiTenbHou paboThl. B TeyeHne aBYyX CEMECTPOB CTYAEHThI PELLAOT 3aauu, YkadaHHble npenogaBaTenem,
K KaXXQoOMY 3aHsSTU0. B kaxxaoM cemecTpe NpoBoAUTCS NO 2 KOHTPOSbHblE paboThl (Ha NPaKTUYECKUX 3aHSATUSIX).

B pamkax camocTosiTernbHON paboThl CTYAEHTbI pellatT MHAMBUAYarbHbIE 3a4aHWUsi, COOTBETCTBYHOLLENO
BapuaHTa. BapuaHTbl 3agaHuMii UMEKTCs B METOAMYECKON NuTepaType M pasMelleHbl B MHTepHeTe. ITU Xe
BapuvaHTbl U METOOMYECKYIO NUTEepaTypy CTyAeHTbl MOryT Mony4uTb No e-mail. Pe3ynbTaTbl CaMOCTOSITENbHBIX
paboT 3a4nTbIBAOTCS BO BPEMS 3a4eTa.



15. NepeyeHb OCHOBHOWM M AOMNONHUTENBLHOW NUTepaTypbl, PECYPCOB MHTEPHET,

Heob6XxoAnMbIX AN OCBOEHUSA AUCLUNIIUHBI (Criucok numepamypbl 0pOPMIISEMCs 8 COOmM8ememauu
¢ mpebosarusimu FOCT u ucrnions3yemcs obwasi Ckeo3Hasi Hymepayusi 07151 ecex U008 UCMOYHUKO8)
a) OCHOBHas nuTeparypa:
Ne n/n NcTouHuK

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

2 3-e u30., nepepab. u dorn. — M. : [Mpocnekm, 2009. — 608 c..
lysayeHko FO. I. Mamemamuydeckue memodbl 8 3KOHOMUYECKUX U 2e02paghudecKux uccriedosaHusx:
3 Yy4eb. nocobue 0nsa cmyd. sy3oe / FO. I". [Ny3adyeHko. — M.: U3damenbckul yeHmp «Akademusi» 2004. — 416

c.
MuHopckuti B.I1. C6opHuk 3aday no ebicuel mamemamuke: Yd4eb. nocobue 0ns emysos / B.I1.
4 Munopckut. — 14-e u3d. — M.: M30-80 ¢bus.-mam. num., 2001. — 366 c.

0) gononHUTEnbHasa nuTepartypa:
Ne n/n MCTOYHMK
Ulunayes B. C. OcHosnbl 8bicwieli Mamemamuku: Y4eb. nocobue 0nsi emy3os / B. C. Lllunayes; M10d peod.

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

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

7 lMucbmennbit . T. KoHcnekm nekyul no ebicwel mamemamuke: Tpudyams wecmb nekuyuli /. T.

lMucbmenrHbIl. — M: Adpuc-nipecc, 2000,— 4. 1.— 279 c.

B)MHOPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchbl (odurumanbHble pecypcbl MHTEPHET) :
Ne n/n Pecypc
8 www.lib.vsu.ru
g | Www.geogr.vsu.ru— ogpuyuansHbil calm ghakynbmema 2eogpaguu eeosKonoauu U mypusma
Bry
10 | http:www.math.msu.ru — ogpuyuansHeil caim mexmama MI'y

* BHauane ykasbiBaloTca OBC, ¢ koTopbiMM uMetoTcsi goroBopa Yy BIY, 3arem OTKpbITble 3MEKTPOHHO-
obpasoBaTernbHble pecypcehbl

16. lMepeyeHb y4ebOHO-meTOAMYECKOro obGecneyeHusi AN CaMOCTOATENbHOM pPaboThbl
(y4ebHo-memoduyeckue pekomeHOayuu, nocobus, 3adaqyHuKu, Memodou4YecKue yKa3aHusi 0 BbIMOTHEHUIO
rpakmu4ecKux (KOHmMporsbHbIX) pabom u 0p.)

Ne n/n MICTOYHMK
lMpakmukym o ebicwel MamemMamuke ¢ 0CHO8aMu MameMamu4eckol cmamucmuku : Ans cmyd. 1-2 k.
3/0 hak. eeoepaghuu u eeoskosiozuu / BopoHex. eoc. yH-m. Kag. 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 0na cmyo. crnieyuanbHocmet 012500 - Neoepaghus, 013400 -
2 lpupodononssosarHue, 013600 - eoskonozus / BopoHex.eoc. 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 0r1si cmydeHmos crieyuanbHocmel 012500 - eoepacgpus,
3 013400 - lNpupodononbi3osaHue, 013600 - eoskonozusi / BopoHex. 2oc. yH-m; cocm.: C.H. Ykcycos,
HO.M. ®emucos .— Boponex : JIO Bry, 2004 .— 59 c. : un. — bubnuoep.: ¢.58 .—

1
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Y. 2

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb05009.pdf>.

Bbicwas mamemamuka. Psadbi : [Mocobue dnsi cmydeHmos : CneyuansHocmu: 013300 - skonoauyeckasi
2eornoeust, 011400 - eudpoeeosiozusi U UHXeHepHasi 2eonoeusi / 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: lNpakmu4yeckoe pykosodcmeo o creyuanbHocmu "Mamemamuka” 010100 /
5 BopoHex. eoc. yH-m; Cocm.: C.H. Ykcycos, H.H. Y0odeHko .— BopoHex, 2003-.

Y. 1: (AHanumuyeckas ceomempusi U luHeliHas anzebpa) .— 2003 .— 27 ¢. — bubnuoep.: ¢c. 23 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/oct03037.pdf>.

Memoduyeckue yka3zaHusi no ebicwel Mamemamuke : [Ins cmyd. 1 k. 0/0 ¢hak. 2eoepaghuu u 2e03Konoauu
6 / BopoHex. 2oc. yH-m. Kagh. meopuu ¢yHkyul u eeomempuu; Cocm.: C. H. Ykcycoe .— BopoHex, 2002
— 28c. :un. — 4.41 .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/may02018.pdf>.

Memooduyeckue ykazaHusi U KOHMPOsbHble 3a0aHus Mo ebicweli Mamemamuke : [ns cmyd. 1 k. 3/0 ¢hak.
eeoepaghuu u eeoakonoauu / BopoHex. 2oc. yH-m. Kagh. meopuu ¢pyHkyuli u eeomempuu; Cocm.:C. H.

Ykcycoe .— BopoHex, 2002 .— 27 c. : un. — 4.41 —
<URL:http.//www.lib.vsu.ru/elib/texts/method/vsu/may02017.pdf>.

17. UHdpopmaLnOHHbIe TeXHONOrMKU, UcNosnb3yeMble ANA peanusauum y4ebHomn
AUCLUUNIUHBI, BKITIOYasa nporpamMMHoe obecnevyeHne u MHhopmaLMOHHO-CNpaBoOYHbIe
cucrtembl (Npyu Heob6xoanMMocCTH)

18. MaTepmnanbHoO-TeXHU4Yeckoe obecnevyeHne AUCLUMNIIUHDbI:

(npu ucnonb3o0eaHuUU 1abopamopHo2o 060pydo8aHUST yKa3bieamb MOJIHbIU NepedYeHb, rnpu 60bWOoM Konudecmee

obopydosaHusi MOXXHO 8biHeCcmU OaHHbIU pa3der 8 fpusioxeHue K paboyel rnpozpamme)

19. PoHA OLEHOYHbIX CPEeACTB:

19.1.

MNepeyeHb KOMNETEHLMUIN C YKazaHueM 3TanoB hOpMMPOBaHUA U
nnaHupyemMbIX pe3ynbTaToB 00y4YeHUs

Koo n
copepxaHvie
KOMneTeHLMn

(nn ee yactn)

MnaHupyemble pesynbTaTtbl 00y4YeHus
(mokasaTenu QOCTUXKEHWS 3a4aHHONO YPOBHS
OCBOEHUS KOMMNETEHLNM NOCPEACTBOM
HopMMPOBaHMS 3HAHWUIA, YMEHUIA, HABBLIKOB)

OTanbl
dopmupoBaHmna
KOMMEeTEHLMM
(pasgensbl (TeMbl)
ONCUMNAVHBI UK
Moayns U nx
HanMeHoBaHue)

loJo]on
(cpeacTtBa
OLEHMBaHWNS)

OlK-1

3Hamb:
OCHOBHblE NOHATUSA MaTeMaTuku,
onpeaeneHnss 1 CBOWCTBa MaTeMaTU4eCcKux
06bekToB, (HOPMYNUPOBKU  YTBEPXKAEHWUN,
MeToabl WX [0Ka3aTenbCTBa, BO3MOXHble
cdepbl UX MNPUIOXKEHWA, B TOM 4ucre B
KOMMNbIOTEPHOM MoZenMpoBaHun
MaTeMaTUYeCKnX OOBEKTOB U ABNEHNI

1. AnemeHThI
nvHenHon anrebpbl.
2. ONemeHThI
BEKTOPHOW anrebpbl.
3. AHanuTtu4eckas
reomeTpus.

4. MNpepen dyHKUUN.
HenpepbIBHOCTb.

5. NpounssogHas
dyHKUMN.
OndbdbepeHuman.
dopmyna Tennopa
6. NMonHoe
nccnegoBaHue
YHKLUUN 1
NOCTPOEHME rpaduka
7. HeonpeneneHHbin
WHTerpan

8. OnpegenexHbIn
WHTerparn.
MpunoxeHnsa

VYerHbIi onpoc
(YO)
Tectupoanue (T)
KontponpHas
pabota (KP)
CamocrosiTenbHast
pabora (CPC)
Konnoxsuym
3auer

OK3aMeH
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onpeneneHHoro
WHTerpana.
HecobcTBeHHbIe
WHTerpansbl

9. dyHKUMK
HECKONbKMX
nepemMeHHbIX

10.
OunddpepeHumansHble
ypaBHeEHUS

Ymems:
pewaTtb  3agayuM  BblYUCIIUTENBHOMO U
TEOpeTMYECKoro xapaktepa B obnactu
TPEXMEPHOIO W nN- MEPHOro eBkKNuaoBa
(atbdpuHHOro) npocTpaHcTBa, [LoKasbiBaTb
YTBEPXKAEHUS;

1. AnemeHThI
nvHenHon anrebpbl.
2. ONemeHThI
BEKTOPHOW anrebpbi.
3. AHanuTu4eckas
reoMmeTpus..

5. NpounseogHas
dyHKUMN.
OnddepeHunan.
dopmyna Tennopa
6. NonHoe
nccnegoBaHue
PYHKLUMN 1
NnocTpoeHne rpadmka
8. OnpegeneHHbIn
WHTerparn.
MpunoxeHus
onpeneneHHoro
WHTerpana.
HecobcTBEHHbIE
WHTerpansbl

9. dyHKUMM
HECKOIbKMX
nepemMeHHbIX

10.
OndbdbepeHumnansHbie
ypaBHeHus

VYcTHbIi onpoc
(YO)
Tectupoanmue (T)
KonTtponpHas
pabota (KP)
CamocTosTenbHas
pabota (CPC)
Komnnoxsuym
3auer

OK3aMeH

Brniadems:
MaTemaTuyeckuMm annapaTtoM A peLleHus
NPOCTENLLMX, B TOM YUCIE U NPUKITALHbLIX
3apad

6. NonHoe
nuccnenosaHue
PYHKLUUU 1
NocTpoeHue rpaduka
8. OnpegenexHbIn

VYerHbI onpoc
(YO)
Tectupoanue (T)

WHTerpan. Kontponbsnas
MpunoxeHus pabora (KP)
onpeaerneHHoro CamocTosiTenbHas
uHTerpana. pabora (CPC)
9. OyHKLMM Konnoksuym
HECKOIbKMX 3ayer
nepeMeHHbIX DK3aMEH
10.
OunbdepeHumnansHble
ypaBHeHMS

MpomexyTo4yHas aTTecTauus KM

* B rpacde «POC» B obA3aTenbHOM nopsagke MNepeynucnsaroTcs OLEHOYHbIe CpeacTBa TeKylen U

NPOMEXYTOYHOW aTTecTaunii.

19.2 OnucaHne KpuUTepueB M LIKanbl OLEeHUBaAHUA KOMNeTeHUun (pe3ynbTaToB OOy4YeHus) npu

NPOMEeXYTO4YHOM aTTecTauum




Ons oueHuBaHWA pe3ynbTaToB OOY4YEHUS Ha 3K3aMeHe/3avyeTe WCMomb3ylTCca crieayloumne
nokasatenu (3YHbi 13 19.1):
1) 3HaHKWe y4yebHOro Mmatepmana 1 BnageHne noHATUHbIM annapaTtoM MaTeMaTuku,
2) yMeHue cBA3blBaTb TEOPUIO C NPAKTUKON;
3) yMeHne NnmncTpnpoBaTth OTBET NpMMepamu, dakTamu, AaHHbIMU Hay4HbIX NCCIeaoBaHN;
4) BnageHne maTemMaTtvyeckum annapatom npu obpaboTke uHdopMaumMm M aHanuaa reorpadunyeckmx
JaHHbIX;
5) yMeHune ncnonb3oBaTtbk 6a30Bble MaTeMaTMYECKME 3HAHUSA B 0OnacT dyHaamMeHTanbHbIX pa3genoB
MaTtemaTukm B 00beme, Heo6xooMMoOM ANd BNageHns maTeMaTMyeckuM annapaTtomM B reorpadonuyeckmnx
HaykKax;

’

Ana oueHuBaHMs pes3ynbTaToB 0Oy4YeHUss Ha 3K3ameHe ucronb3yeTcss 4-6annbHas Lwana:
«OTIINYHOY, «XOPOLLOY, «YOAOBNETBOPUTENBEHOY», «HEYAOBNETBOPUTENBHOY.

[lna oueHVBaHNA pe3ynbTaToB 0Oy4YeHMsl Ha 3a4eTe UCMOSb3YETCA — 3a4TEHO, HE 3a4TEHO.
CooTHoOLUEHWNE NokasaTernewn, KpUTEPUEB U LLKambl OLEeHUBaHUS pe3yfibTaToB 06yYeHUs:

YpoBeHb
Kputepun oueHMBaHNSA KoMNeTEHLNI cchopmMmpoBaH Llikana oueHok
HOCTU
KOMMNEeTEeHLINN
lMonHoe coomsemcmeaue omeema, obyuyaruwieecocss  eceMm | [loebileHHbIl Omiu4Ho
rnepeyucnieHHbIM  KpumepusM.  [IpoOeMOoHCcmpupo8aHO  3HaHUE ypO8€eHb
y4ebHo20 Mamepuana u enadeHue MOHAMUUHBLIM  annapamom (3a4¥meHo)
MamemMamuKu, yYMeHUe C8s3bl8amb MEeOPUI0 C MpakmukoU, yMeHue
uniocmpuposames  omeem  ripumepamu, — ghakmamu,  OaHHbIMU
Hay4HbIX uccredosaHuli, enadeHUe MamemMamu4yecKuM arinapamom
rnpu obpabomke uHghopMayuu U aHanui3a seoepaghuyecKux OaHHbIX,
yMeHue MpUMEeHSaMb Mamemamu4eckul annapam 6 2eoz2paghudecKux

Haykax.

Omeem  Ha  KOHMPO/bHO-U3MEPUMESbHbIU  Mamepuan  He baszoenlli Xopouwo
coomeemcmeyem OOHOMY U3 [EePeYUCrieHHbIX roka3amesel, HO ypOB8eHb
obyyvarowjutics daem npasusibHble omeemsbl Ha OOMoAHUMErbHbIE (3aymeHo)
80r1POCHI.

HedocmamouHo podemMoHCMpuUpPO8aHO 3HaHue y4ebHo20
Mamepuana u enadeHue MOHSIMUUHLIM annapamoM MameMamuku
unu  ymeHue UunAlOCMpuUposamb omeem rnpuMmepamu, hakmamu,
OaHHbIMU Hay4YHbIX uccredosaHull

Unu codepxxamcsi omOernibHble  npobenbi  npu  obpabomke
UHGhopMayuu U aHanu3a eeozspaghuyecKkux OaHHbIX, 8 YyMeHUU
MPUMEHsIMb Mamemamudyeckull annapam 6 2e02pahuydecKuUX HayKax.
Omeem  Ha  KOHMPONbHO-U3MeEpUMernbHbIl  Mamepuan  He | [lopozossbll Ydoenemeopu-
coomeemcmeyem itobbiM 8yM U3 MepeYUCIeHHbIX rokasamerned, YpPOB8EHb mesibHO
obyyarowulicas daem HernosiHble omeembl Ha OOMOSIHUMESIbHbIE
gornpocsl. [JeMoOHcmpupyem 4acmu4yHOe 3HaHUe OCHOBHbIX MOHAMUU (3aumeHo)
Mamemamuku, He eceeda MoOxem [PousIICcmpuUpo8ams omeem
npumepamu, hakmamu, daHHbIMU Hay4HbIX uccriedosaHul.

Unu He sceeda ymeem npumMeHsimb Mamemamudeckul annapam npu
obpabomke UHhopMayUU U aHanu3a eeospahudeckux OaHHbIX.
Omeem  Ha  KOHMPOSbHO-U3MEPUMESbHbIU ~ Mamepuan  He - Heydosnemeopu-
coomeemcmeyem obbIM mpemM U3 repeyucrieHHbIX rnokasamesed. menbHO
Obyvarowuticas OeMOHCmpupyem OmpbI8OYHbIE, (hpazMeHmMapHble
3HaHus, dortyckaem 2pybbie owubku npu obpabomke uHgopmauuu u (He 3aymeHo)
aHanu3sa 2eoepaghuyeckux 0aHHbIX.

19.3 TunoBble KOHTPOSibHble 3afJaHUsi UMW UHble MaTepuanbl, HeobxoauMmble ANA OLEeHKU
3HaHMW, YMEHWW, HaBbIKOB WU (MNK) onbiTa A[eATEeNbHOCTU, XapaKTepusyllwume 3Tanbl
¢hopMmupoBaHuAa KOMNEeTEeHLUN B NpoLecce 0CBOEHMA obpa3oBaTesibHOM NporpaMmmbl

19.3.1



MepeyeHb BOMPOCOB K 3K3aMeHY:

Onpenenutenu 2-ro, 3-ro u N-To nopsaka. CrocoObl UX BEIYUCICHUH.

Pewienne cucreM nuHeWHbIX ypaBHEeHU MeToioM Kpamepa.

Merop ['aycca penieHus CUCTEM JIMHEWHBIX YPaBHEHUM.

Martpuiibl ¥ JEUCTBUSA HAJ HUMU. PaHT MaTpuIbl.

Pemenue cucteM THHEHHBIX YPAaBHEHHM C IOMOIIIbIO 0OPATHOW MATPHUIIHI.

JlekapToBa ¥ MOJIsIpHAsi CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH. JlekapToBa cuctema

KOOPAWHAT B MIPOCTPAHCTRBE.

7. Tlpocreiimue 3a7a4m, peiiaeMbie B IEKapPTOBON CUCTEME KOOPIMHAT: ONpeeICHUE
pacCTOSIHUS MEXIY JIByMsl TOUKaMU, JIeJICHUE OTpe3Ka B JaHHOM OTHOIIICHUH.

8. BekTopsl Ha TUIOCKOCTH U B TIpocTpaHcTBe. KoopIMHATEI BEKTOPOB.

9. Tlpocreiimue onepanuu HajJ BEKTOPAMU: YMHOKEHHE BEKTOpA Ha YUCIIO, CIIOKEHUE U
BBIYUTAHUE BEKTOPOB.

10.CxkanspHoe npousBeicHue BEKTOPOB. J{JIMHA BEKTOpa. YTOJI MEXIy BEKTOPAMH.
VYcnoBus nepneHANKYISSPHOCTH U TApalIeIbHOCTH BEKTOPOB. [Ipoekins BeKTopa Ha
BEKTOP.

11.BexTopHOE MpOU3BEeACHIE BEKTOPOB U €r0 MPUIIOKEHHUS.

12.CmemnranHOe TPOU3BEICHUE BEKTOPOB U €T0 MPUITOKECHHUS.

13.YpaBHeHue TUHUH HA TUIOCKOCTHU. AJreOpanyecKue JINHUU.

14 .Tlpsimast TuHUS HA TUIOCKOCTU. Pa3nuuHbie BUABI ypaBHEHUS TPSIMOM JIMHUU: 00111ee
ypaBHEHHE, YpPaBHEHUE MIPSIMOM C YTIIOBBIM KO3 (DUIIMEHTOM, YpaBHEHUE MPAMOM
IPOXOsIIEH Yepe3 3aJaHHYI0 TOUYKY B 3a/IJaHHOM HaIlpaBJICHUH, YPAaBHEHUE TIPSIMOH,
POXOJIsSIIEH Yepe3 JBe 3aJaHHbIE TOUKH.

15.¥Yron mexay n1ByMsl OpsiMbIMU. PaccTosiHUE OT TOYKH 10 TIPSIMOM.

16.KpuBbie BTOpOro nmopsijika: OKpy>KHOCTb, AJUIUIIC, TUIiepOoIIa, mapadoa.

17.TIpenen 4uCIOBOM MOCIEIOBATEILHOCTA U (PYHKITUH.

ok ownE

e 0
19.T1epBsIit 1 BTOPOI 3aMedaTeNIbHBIC TIPEICIBI U CIACACTBUS U3 HUX.
20.ITpupamenue aprymenTta u npupaiienue ¢pyskiun. HempepsiBHoCTh hyHKIMU. Toukn
paspsiBa. [IpocTeiime cBoiicTBa HENPEPHIBHBIX (DYHKIIMMA.
21.TTpousBogHas pyHkuH. ['eomeTpudeckuii 1 PU3NIECKUI CMBICI TPOU3BOTHOM.
Tabnuua npou3BOAHBIX U MpaBuiia qudGepeHInpoBaHUs.
22 .I1pou3BoHast oOpaTHOM, HEIBHOW PYHKIIMU U GYHKIIMHU, 3aJaHHON TapaMeTPUUYECKH.
23.Jlorapudmuueckoe nuddepeHiupoBaHue.
24. ludbdepennran GpyHKIUNA U €r0 IPUMEHEHUE K MPUOIMKEHHBIM BEIYUCIICHUSM.
25.11paBuno JlonuTans BeIYUCICHUS TIPeieNoB. PackpriTie HeonpeaeneHHOCTel Buaa

(OO), (ooo) u (100 )
26.1TpunsBonubie U nuddepeHranbl BRICIMX TopaakoB. Teopembl @epma u Posrs.

Teopema Jlarpanxa.
27. ®opmynsl Teiopa 1 Makiiopena.

18.PackpbiTHe HEonpeACICHHOCTEH BU 1A (f) (QJ (O-oo) u (oo-oo).

ﬂepequb BOMPOCOB K 3K3aMeHY:



1. [lonsitue MOHOTOHHOCTH (DyHKIMH. JOCTaTOUHBIE yCIIOBUS BO3pacTaHUsl U yObIBaHUS

byHKIIH.

[Tonsitue sxcrpemyma gpynkiuu. HeoOxonumoe yciioBue sKkcTpeMyma.

JlocTaTouHble yCIOBUS SKCTPEMYyMa.

Brimykiocts, BoruyTocTh rpaduka Gyukmun. Touku neperuoa.

JlocTaToyHble YCIOBHUS BBINYKJIOCTH, BOTHYTOCTH. HeoOxommmoe u JocTaTOyHOE

yCIJIOBHUS Teperuoa.

AcUMITOTBHI IUIOCKOM KpuBOW. HaxokIeHHWe BEPTUKAJIbHBIX, TOPU30HTAJIBHBIX U

HAKJIOHHBIX aCUMIITOT.

[Tonnoe uccnenoBanue QyHKIMU U MOCTPOEHUE ee rpaduKa.

8. ITlepBooOpasnas ¢pyHkuuu. Teopema o0 oOiieM Buje Bcex nepBooOpasHbiX. [loHsaTHE
HEOIIpeIeTICHHOTO HHTerpaa.

9. CaoiicTBa HeonpeaeneHHOro uurerpana. “Hebepyuuecs” nHTErpabl.

10.TaGiuma HHTETpasIoB.

11.llpocreiimme mnpuemsbl uHTerpupoBaHus. [logBeneHne MHOXKHUTENS TMOJ  3HAK
muddepeniuana.

12.3amena nepeMeHHON B HEOMPEIeIEHHOM UHTETpase.

13.WuTerpupoBaHue Mo YacTSIM B HEOIIPEACICHHOM WHTErpale.

14 . NuTterpupoBaHue BBIPAKEHUI, COJIEPAKALIUX KBAJAPATHBIA TPEXUICH B 3HAMEHATEJE.

15.NuTerpupoBaHne TPUTOHOMETPUUECKUX (DYHKITHIA.

16.3ama4a o muomaan KPUBOIMHEWHON TpaneIi.

17.0npenenenre onpeneaeHHOro HHTerpaia.

18.OcHOBHBIE CBOWCTBA OMPEEIICHHOTO HHTETPAIA.

19.Cas13b ompeieIeHHOT0 HHTETpaia ¢ HeolpeaeaeHHbIM, popmyia HetoTona-JleiibnuIa.

20.3aMeHa IepeMeHHOH B ONPEIeIICHHOM HHTETpalle.

21.MlaTerpupoBaHue 1O YacTAM B OTIPEICIICHHOM HHTETrpaje.

22.BpraucieHue miomaIeH ¢ MOMOIIBIO OMPEeIeICHHOT0 HHTErpaia.

23.Bbiuncienue AmuHbL TIyTH MII0CKON KpuBoil. Juddepennman qyru.

24.Boruucienue o0bema Tesa ¢ U3BECTHBIM MOMEPEYHBIM CEYECHUEM.

25.00beM Tena BpaIeHusl.

26.HecobcTBEeHHBIC MHTETPaIbI IIEPBOTO PO/IA.

27.HecobcTBEeHHBIC HHTETPAIBI BTOPOTO POJA.

28.0Omnpenenenne PyHKIIMN HECKOIBKUX TIEPEMEHHBIX, €€ TEOMETPUUECKHA CMBICI.

29.061acTh onpeaeneHnst GyHKITUN HECKOIBKUX TIEPEMEHHBIX.

30.JIuaun ypoBHS (PYHKITUU ABYX IEPEMEHHBIX, UX TECOMETPUUECKHA CMBICI.

31.YacTHbie TPOU3BOIHBIEC IEPBOTO MOPSIKA.

32.IIpon3BoiHast TI0 HAMPABICHUIO W TPATUEHT (YHKIUHA HECKOJIbKHX TEPEMCHHBIX, MX
T€OMETPUUECKUNA CMBICTT.

33.luddepennman  GyHKIMM HECKOJBKMX IEPEMEHHBIX W €ro NPHUMCEHCHHE K
NPUOTNKEHHBIM BBIYUCICHUSIM.

34.YacTHbie TPOU3BOAHBIC BBHICIITNX MOPSIIKOB.

35.0kcTpemyM GYHKIIMU HECKOJIBKHX MepeMeHHbIX. Heobxoanmoe ycioBue sKCTpeMyMa.

36.locTaToOuHOE yCIIOBUE SKCTpeMyMa (PYHKIINU ABYX MEPEMEHHBIX.

37. Andpdepenunansapie  ypaBHeHus. Ompegenenue mnopsaka auddepeHIHanTbHOTo
ypaBHEHUS, PEUICHHs], OOIEro PemeH!s] ¥ YaCTHOTO PEIICHUSI.

38.3amaya Komu.
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39.Jluddepennmanpubie ypaBHEHUs] TIEPBOTO MOPSAJIKA. YPAaBHEHUS C Pa3eisSIOMIUMUCS
EePEeMEHHBIMH.

40.0xu0poaubie audPepeHImanbHble ypaBHEHUS TIEPBOTO MOPSIAKA.

41.JIuneiinbie qudpepeHImanbpHble ypaBHEHUS TIEPBOTO MOPSAKA.

42 Tlpocreime cirydan MOHWKEHUS TOpsiKa MU PepeHIINaIbHOTO YPaBHEHUS.

43.Jluneiinple nudQepeHranbHbple YpaBHEHUS BTOPOTO TMOPSAKAa C TMOCTOSTHHBIMH
KO3 (PULIEHTAMH.

19.3.2 NMepeyeHb NpakKTUYECKUX 3agaHUN

3ananue Nel. PemmmTh cucteMy JMHEHHBIX YpaBHEHUM:
1) meronom [aycca; 2) merogom Kpamapa; 3) ¢ momornisio 0O0paTHON MaTpHIIHL.

2X+4y+52=3, S5Xx+4y—-3z=-3,
1. <—4x+3y-7z=8, 2. —2X+3y+8z=1,
3X+8y—-z=-2. X—4y—-7z=1.
4x +y—32=-3, 9X+ 2y +6z=-1,
3. SX+4y+2z2=5, 4, {-3x+2y+z=1],
—-6X—-2y+5z=7. 8x -3y +3z=—7.
2X+4y -5z =5, 3X+5y+4z=6,
5. 3X+2y—4z=-1, 6. {—2Xx+3y+5z2=-9,
X—3y+4z=-6. 2X+y—-3z=3.
S5X+2y+3z=5, —4Xx+5y+32=06
7. {—6Xx—-Yy+2z=1], 8. 3X+8y+2z=5,
3X+2y—-22=-1. X—-9y-3z=-5.
(—3x+4y-4z7=1, AX + Yy —3z=—4,
9. { 2X+y+3z=2, 10. SX+3y+2z=7,
3X—-5y—-4z=7. —2X+06y+5z2=-7.

3aganue Ne2. Jlana nupamupa ABCD. Haiitu: 1) yron CBD; 2) miomaas rpanu
ABC; 3) o6bemM nupamMujbl.

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).

3aganue Ne3. Jlan tpeyronpHuk ABC . Haiitu: 1) ypaBHeHUs CTOpOH;

2) ypaBHeHMEe W anuHy Menuanbl AM; 3) ypaBHenue u januHy Beicor BD u CK;
4) ypaBHeHHe OuccekTpuchl yria B; 5) rouky mepeceuenus memuansl AM ¢ BbicoToii BD u yroa Mexmy HHUMH.

1 A(2:3), B(43), C(L-1) 2. A(-2;4), B(-21), C(1; 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(23), B(43), C(1:-1) 10.A(6:1), B(6;-3), C(3;-1).

3ananmne Ne4. Haiitu mpemen criemyronux (QyHKITHI:

2 3 3
1 a)lim6X : \/X—+2X’ 6)Iim(x +21) (\/;+1)’
x>0 3X° +2X—5 x>-1 2X° —3Xx—-5
cos ~ 3
6)lim—2 e)lim(x—+5j .
x>l X =1 x>0\ X + 4
3% +A/4xt +1 . AX?-12-2
2. a)lim > , 0) lim ,
x>0 5X° +3X -1 >4 J3X+4 — X
1 1
) lim 313X 2) lim (x —1).

x>z SiN5X X—>2



2) lim X2 +X°+2

x>» 2X2 —6X+8

. COSX
6) lim—>"

2|
ore T
4

)“m6x2+3x/_+1
x>0 X% —AX+ 2

2x3 +4x-3
m

a)li
= [x* +3X + 8X
.o x-1
8) lim——,
x—~ 197 X
2
2) lim 6x° —8x%*+3
x>0 \/x® +3+2x
. SIinb6Xx
8) lim

x>0 arctg2x’

2x% +3x-5

a) lim
-0 B x* +2 — 3x
limtgx - x—z ,
G)H’;g ( 2)

7X—3X> +2

a) lim

x>o JOx* +x? +3

(5

6) lim——~%__/
X—2 X—2

6 Iimﬁ
o2 X +2 X
(4+2xj“
2) lim
x>0\ 3+ 2X
6) lim —Vzl—x—Z
x>3 X° 4+ X—-6
e)Iing(4—x)x—s
. A/5x+4 —3x
6) lim

x>1 3x2 +5Xx -8

4x-2
2)|Im(1_x) |
x>\ 3—X

5) lim \/x+1-(x2 —1),

x>1 X2 43X+ 2

3

) lim (2 + X)x+1

x—>-1

6) lim Y2 =X +X

o2 X348




\V8X® +3x + 2x° JX-=5- (x2 - 25)

9. a)lim X" , 6) lim*2— ,
x> B6X” +3X -1 x5 2X° —6X—20
x 2
ox? -1 C(6+x2 )
6) lim : 2) lim > :
x——1 77 X X—>00 3+X
. 4x*+3x+8 . JX+8-+/=-x
10. a) lim : 0) lim :
o0 ox? 4\ Ix2 + 4 o4 J1— 2% — 13+ X
sin x 6—2x\
Im—-, lim .
6) X—>7 X2 —TT 2 2) X*w(5— ZX]

3aganue NeS. Haiitu mpowmsBogHyto Y’ (X) ciaenyromux (yHKIIHNA:

3
1. a) YZM 6) yz(arctgﬁ)COSX,
sin” 4x
lo(xy? + 27 )=0. y =arcsin/t,
B) Ig(xy? +2") r) { "
2. a) y=4%/xarccos7x-3°%, 6) y=(sin5x)",
s :Ig(1+t2)
tg(x+y?)- 2 =1, y '
)t y)-5 0
—sin 2x VX
3. a) y=e"""(arctgx +tg3x), 6) y:(arccosW) ,

B) xy=lg(x—y)+3, N {yzarcsin(l—t),

X =+/2t —t?.

4. a) y:4_ —aI’CS|n2X’ 6) y:(tg\/;)—arccosx’

lg(x — cosx)
{ y =arctg(l+t),
T

x-y?+el =0,
B) Xy x:lg(t2 +2t+2)



5. a) y=(arccos4x—t922x)e'x, 0) y:(ct93x)3&,

0 Xy gt o r) {y—amgﬁ'

x=Ig(l+t)
6. a) y=_0 008X __CSSSX, 6) y=(arctg8x)",
arcsin® 5x
y= Ig(t+\/f),
B) Yy’ +e*.cosy=X, r)
X = (2\/f +1)2.
7. a) y:(3‘t9X+c032x)arcsin\/§, 6) y=(ctg2x)™,

_ | 42 _
B) y&—ex‘2y:4, r) {y_ 8t-t" -15,

x = arcctg(4 —t ).

2
3 arcctg( x2—1j

8. a = , 6 — ’
)y arccos~/x + 1g(1— x) )Y
_ 2
B) cosx-5y2 +e¥ =0, r) {Y—Cj[ggt,
X =sin’t.
0. a) y:(z_x2 +3e&)arcctgz{/;’ 6) y:Xarcsin\/m’
' X’ y =cos’t,
sin(x-5y)+—=1, r
0 sinfx-5y)+ © ) {X:m% o
10. a) y_3COS7X—29\/; 6) y:(lgx)arccosh’

- arctgyx? +1
43
B) 3% -3fx+y=4, r){y‘tg L

X =sin*t.

3aganue Ne6. Boraucinth nmpuOMmmKeHHO, ¢ TMOMOIIBI nuddepennuana:

1. a) 416,13, 6) sin32°15".
2. a) 3/7,91, 0) cos31°45"



3. a) 24,76, 06) tg43°30"
4. a) 3/27,34, 6) arctg 0,93.
5. a) 4/15,23, 6) arcctgl12.
6. a) /3546, 6) ctg46°18"
7. a) 4/81,21, 0) sin47°12",
8. a) 37,73, 0) c0s43°48"
9. a) /64,93, 6) arctg115.
10. a) 4/63,18, 6) arcctg 0,89.

3aganue Ne7. Haiitu HeompeneneHHbIM WHTETpai:

1. a) j% o) | j_fi’;, B) [xsin3xdx
2. a) [x*sinx’dx, | X B) [xe™dx

Jx+3°

3. a) [e**dx, B) [x*Inxdx

O | i)

6) j de B) [xcos2xdx

a) IL,
V1-2x?

dx e*dx
5. Y AN 6 1
2 Icosz(7x+4) ) IeX +1

B) [arctgxdx

6. a) j xX i); 0) j \/_dx B) jarccosxdx.

. arccos® xdx 9y

. a) jﬁ B) _[xsm XdX.
tgxdx xdx

8. a) J‘E, 6) J‘\/;_FS’ B) J-XInXdX.



dx
9. a) j1+x arctgx 6) jm B) [xcos4xdx
10. a .[Scigs);d;’ 0) j xdx B) J' xe" *dx.

3aganue Ne8. C momomprO ONPEAEIEHHOTO MHTErpajia BBIYMCIUTH ILIOIIAIb
3€MEJIbHOI0 y4acTKa, OrPaHUYEHHOTO JIMHUSMMU:

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

=—x?> +5x—6,
y=x-3.

4.

y=2x*—-5x+4, 6 {y:x2+8x—7,

y=3X-2. y=x+1.

y =—2x%+3X+86, o y=3x*+4x-8,
——x. ' y=—2x+1.
{y:—BX2 + 6X + 4, 10 {y:_ZX2 +5X+1,

y=3X-05. y=X-5.

3aganme Ne9. Haiitu rpagueHt GyHkiuuu Z=2(X;y) B Touke M W TPOU3BOIHYIO
10 HampaBJICHUIO BekTopa | .

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

Xy

2. 7=2X-3 y+y-sin%+3e8; M(1;8); 1=(3;2).

3. z=3x-tg%—6e3-\/§+x3; M(3;1); 1 =(-15).



4. 7=x*3 y+ey-sin%+%; M(2;1); 1=(-3;4).

y _
5, z=2&-y3+3sin%e2+\/7y; M(9:2); T=(4:-8).

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

2

7. 2:31/yln25+5cosﬂ+y—; M(4:;8);, 1=(4;5).
4 X 4
7X Xy y . —
8. z=3ctg— +In—=>-—->=; M(2:4), | =(7;5).
237+ 10 -2 (2:4) T=(7:5)
X’ 4y . T .
9. z= +In—> - 3Vx; M(4;1);, | =(-5;4)
.y X
sm?

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

3aganme Nel(. Haiitu uwactHoe perieHue nudQepeHInaIbHOTO ypaBHEHUS,
YAOBJIETBOPSIIOIEE HayaabHOMY YclioBHIO (3amauya Komn):

1. J1-y%dx+ yv1—x2dy=0; y(0)=0.

2. (1+ xz)dx+(1+ yz)dy:O; y(0)=1.
/ __1 _

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

4. (y2 + xz)dx— 2xydy = 0; y(4)=0.

5. (x + xyz)dx+ (yx2 - y)dy: 0; y(0)=1.

6. xy'+y—e*=0; y(1)=1.



7.

8.

9.

10.

(1+ ex)w’z X;
X2+ yPdx = xdy — ydx;

sin ycos xdy = sin xcos ydx;

yio Y

=1+ X;
1-x

19.3.4 TecTOBbI€ 3apaHuA

3a1a
HUS

YcnoBue 3agaun

BapI/IaHTI)I OTBCTOB

2

3

2 2

y

OKCHEHTPUCHUTET TUIEPOOIIBI T =1paBen

4/5

5/4

5/3

Kakne u3 HUCTBIPEX IUIOCKOCTEH SIBJISTFOTCSI B3aHMHO
NEPIEHANKYIIPHBIMH:

(a) x+y—-z-1=0,

(6) 2x—-2y+5=0,

(B) x+y—-z-1=0,

(r) x+y—-z-1=07?

(@) u (6)

(@) u (r)

(6) u ()

(8) m (r)

Paccrosinne mexay napasieabHbIMU IPSIMBIMU
3x+4y=0 u 3x+4y-5=0 paBHO

Bonbimas nomyock annumnca 4x° +25y? =100 pasHa

25

Kaxkast u3 minockocteit
(a) 5x—2y+3z+1=0,
(6) 5x+2y+3z+2=0,
(B) 2x-5y+5=0,
(r) 2x-5y+z+5=0
y-1 z-4

X
MEPHEHINUKYIISPHA IPIMON — = —— = ——?
p yJsp p 5 5 3

(©)

)

Kakne n3 mepedncieHHbIX map OpsMBIX SBISIOTCS B3aHMHO
MEPIEHANKYIAPHBIME?

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

JlaHbl TpH CTOPOHBI apajuIeorpaMma
5x—3y-14=0; 5x-3y+8=0; 2x+y+1=0.

VYKkaxuTe 4eTBEpTYIO CTOPOHY.

2x+y=10

Yron Mexnay miockocTaMu 4X—2y+3z+7=0 u
4x—-2y+3z+1=0 pasen

90°

00

Paccrostaue mexay npsmeiMa 4X—-3y+7=0 u
4x-3y+2=0 paBHo




10 22
OKCLEHTPUCHUTET 3JUIUICA > + ry =1 paBeH 0.8 05 0.9 07

11 W2
DKCUEHTPUCUTET TUIEPOOITBI T =1 paBen 14 1,25 12 1,55

12 | Kaxast u3 npsiMbIx
x_y-1_z-4

@5=7% "3
x y-1 -

6 —_—=— =,
© 5 1 -3
(B) = —= ,

3 -2 3
x_y+l_z-2
W55 "
NepHeHANKYIIsipHa iockoctn 2X—5y+102+5=07

19.3.4 MNMepeyeHb 3ag4aHN ONA KOHTPOJbHbIX paboTt
MpumepHbIN BapuaHT KOHTPONbHOM paboTbl Ne1 no Teme «NMHEeNHas U BeKTOpHas anrebpa»

1. PewwuTb cuctemy nNMHENHbIX ypaBHeHui: 1) metogom Kpamepa; 2) metogom

3X+2y+4z=-5,
2X—-3y + z2=—1,
—-3X+4y+2z=-1.

[aycca.

2. Hantu nponsseneHue matpuy AB un BA:

3 0
—4 1 5 0 -1 2
A= . B= .
P

~1 4

X+2y—-6z+2t=1,
3.Hantn obuyee peweHne cuctembl: < 2x+4y +z + 3t =-2,
—-3X+2y+6z-5t =3.

4. Nansl Bepmuabl upamuabl: A( 2; -3;5); B(0;6;-2); C(3;1;-5); D(2;1;1).
Haittu ZABC; Sassc; Viup.

5. JlokasaTs, uro Bektopsl a=(2:-3; 1), b=(3;2;-4) u c=(-1:-5; 3 ) nexar B OxHOI
IUIOCKOCTHU (KOMILJIaHAPHBI).

MpuMepHbIM BapuaHT KOHTpoNbHOM pa6oTbl N22 no Teme «aHanNnUTUYeCKasa reoMeTpua»

1. Manbl Bepmuasl mupamuabl: A( 2; -3;5); B(0; 6;-2); C(3;1;-5); D(2;1;1).
Haittu ZABC; Sansc; Viup.

2. Jlokasats, 9to Bektopsl a=(2;-3; 1), b=(3;2;-4) u c=(-1;-5; 3 ) mexar B 0xHOI
IUIOCKOCTHU (KOMILJIaHAPHBI).



MpuMepHbIM BapuaHT KOHTponbHOM pa6oTbl Ne3 no Teme « npeaen yHKUMK, NPOU3BOAHaA»

Haiiti mpegen ¢pyakum:

32 +AAxt +1
1. lim

on 5x2 4+ 3x—1 1. y:(arccos4x—t922x)-e'x,

VXt —12-2 2. y=(ctg3x)",

Haiiti nmpousBoanyto Y (X):

2. ,
>4 \J3X+4 —X
. sin3x X
3. lim : 3. B) JYX-y+Ilg—=0,
x-7 SiN5X ) y gy
4. |in;(X—l)xi2. . y =arcctgn/t,
v x=Ig(l+t)

5. Beuaucnute npuOIMKEHHO, C
nomombeo muddepennmana: 3/27,34.

MpuMepHbIM BapuMaHT KOHTponbHOW pabotbl Ne4 no Teme «HeonpepeneHHbIN U onpeneneHHbIN
MHTerpan».

1. Hantu nHTterpan:

arccos” xdx (x +1)dx :
a) Iﬁ, 6) Iﬁ, B) J.XSIHZXdX,

: ¢(x—2)dx :
X-Inx-dx, AV i cos® x - sin® xdx.
K J; & '1[ Jx +5 9 I

2. C nomoulbio onpeaeneHHoro uHTerpana BblYUCNUTL MMOWAAb 3eMernbHOro y4yacTka,
y=Xx>+8x-7,

orpaHn4YeHHoro JIMHNAMN: { y=X+ L.

19.3.5 TemMbl KypcoBbIx paboT
He npeaycmMoTpeHsbl
19.3.6 Tembl pedhepaToB

He npeaycMmoTpeHsbl

19.4. MeTogu4yeckme maTtepuanbl, onpegensiwme npoueaypbl OUeHMBaAHUA 3HAHWUW, YMEHUN,
HaBbIKOB U (MNKN) oNbITa AeATEeNbLHOCTU, XapaKTepuU3yrLwmx 3Tanbl opMUpoBaHUS KOMNETEeHL U1

OueHka 3HaHW, YMEHUM N HaBbLIKOB, XapaKTepuaylolasa atanbl popMUpoBaHUS KOMMNETEHUUN B
paMKax U3yvyeHust AUCUUNIIMHBI OCYLLLECTBNAETCS B XO4E TEKYLLEN U MPOMEXYTOUHON aTTecTauun.

Tekylwaa aTTecTauMsi MNpPoOBOAMTCA B COOTBeTCTBUM C [lonoxkeHuem O Tekyllen artrectauum
obyvatowmxca no nporpammMaMm  Bbicwero obpasoBaHuss BopoHeXCKoro  rocygapCTBEHHOrO



YHuBepcuTeTa. Tekylasa aTtrectaumsa npoBogutcs B popmMe ycmHozo onpoca (uHOueudyarsbHbil ofpoc);
MuUcbMeHHbIX pabom (KOHMposbHbIe pabomel.); mecmupoegarusi; Kputepun oueHnBaHna npuseneHbl BbiLle.

lMpomexxyToyHasa aTTecTauusi NpOBOAMTCA B COOTBETCTBUM C [MONOXEeHMEeM O MPOMEXYTOYHON
aTTecTaumm obyyarLmxca No nporpaMmam BbicLlero obpasoBaHus.

KOHTpOJ’IbHO-I/I3MepI/1TeJ'IbeIe mMaTepunarnbl I'IpOMG)KyTO‘-IHOIZ aTtTecTaumm BKM4awT B cebd
TeopeTnvecCkne BOMpPOChbl, NO3BONAWLWMNE OUEHUTb YPOBEHb MOJTYYEHHbIX 3HaHUN " npakTn4eckmne
3aaHund, no3sosidlolne oOuEeHNTb CTENEHb CCbOpMVIpOBaHHOCTVI ymeHvu7| M HaBbIKOB.

I'Ile OUeHnBaHUM NCNOJ1b3YIOTCA KOJNMMYEeCTBEHHbIE LUKallbl OLLEHOK. KpVITepVIVI oueHunBaHuA npuneeaeHbl
BbilLE.

KontponbHO-u3mMepurensubiil matepuai Ne 1

1. [ocTtato4Hble ycrnosusa 3KCTpemMyma.
2. BbluncneHvne nnowiagen ¢ NOMOLLLHO onpeneneHHoro unHterpana.
X

3. Bapava. Hantu yacTHble NPpon3BoOaHbIE DYHKUMU: Z = 3\/; . y2 +2cosny —y- e4.

-1 4 0
4, Haiitn o6patayto matpuy A A= -2 3 1
-3 2 3

. 6x% —/x% +2x
5. Boruucauts npegen lim 5 .
x>o  3X° +2X—5

. X
6. Haiitu npousopnyro Y = (sm 5X)e .

KonTponbHo-u3MepurenbHbii MmaTepuai Ne 2

1. [ocrtatoyHble yCcnoesusaA BbINYKIOCTU, BOTHYTOCTU. Heobxoaumoe n gocratoyHoe ycnosusA neperM6a.
2. Onpe/J,eneHlAe onpeneneHHoro MHTerpana.

Xy
. X o
3. Bapaua. HaiiTvt yacTHbie nponssoaHble dyrkumm: Z = 2X -3y + Y - Sln? +3e8 .

_ (x3+1)-(\/x+1)
4. Borumcmurs npegen lim > .
x>-1  2X°—=3X-5
5. Haiiti npon3BoaHyI0 HessBHOW QyHKIIMA XY = Ig(x - \/V )+ 3.

6. B Touke A HaiiTu rpagueHT QYHKIMH U IPOU3BOIHYIO 0 HATNPABICHUIO, UAYIEMY OT TOYKH A K TOYKe B:

Z=x%—6x2y —2xy? +4; AL 2); B(0;-3).

KonTponbHO-u3MepurenpHelii MaTepuan Ne 3

1. TllepBoobpasHas yHKUMK. Teopema 06 obLiem Brae Bcex nepBoobpasHbIX. NoHATUE HeonpeneneHHoro
WHTerpana.
2. 3apadva Kowm.

dx

3. Bapava. Hantu nHterpan: I > -
xlg” x



wh e

-3x+4y-4z=17
Pemuts cucremy nuHeHbBIX ypaBHeHUl MeToaoM [aycca: 2X+y+32=2

3x—-5y-4z=7

- x*-8
Berupcuts npegen M ——.
22X+ 2 - X

arcctg(xz—l)
Haiitu npousBognyro Y = X

KoHnTponbHO-u3MepurenpHelii Matepuan Ne 4

lMoHATME MOHOTOHHOCTM OYHKUMK. [locTaTOuYHble YCrOBUSI BO3pacTaHus M ybbiBaHUSA OYHKLMN.

BbluMcneHne obbema Tena C M3BECTHbLIM nonepeyvyHbiIM ceYvYeHunem.

Jxdx
Jx+3

5 lim 7X—3x>+2
BIYUCIIUTDH Hpe;[en ————————
> Jox* +x% +3

) arccos2x

3agava. Hawntu nuterpan: I

Haiitu npousBognyro Y = (Ig X
Haiiti unTerpan Ix -sin4xdx.

KontponbHOo-n3mepurenbHbiii Matepuan Ne 5

MoHATMe 3kcTpeMyma dyHKUMU. Heobxoammoe ycrioBue 3KCTpeMyMma.
O6bem Tena BpalleHus.

3apgaya. Hantu obuee pelwenue guddepeHumnanbHOro ypaBHeH s: y’ — yigx=—

COS X
Hanb! Bepuasl mupamuasr: A(-2; 3; 1); B(0; 5; -2); C(3; 4; -2); D(4; 1; -1). Haittu £ZABD; Saaec; Viup.
. ox*-1
Beraucmars npegen M ——.
x—-1 T X
COS——
2

y =tg’t,

Haiitu mpoussognyto Y’ ( X): . .
(x) x=sin"t.

KonTposbHO-u3MepurtenbHbiii MmaTepuan Ne 6

MNMonHoe uccnepoBaHue yHKUMM U MOCTpoOeHMe ee rpaduka.
3ameHa nepemeHHOW B OMpeAdereHHOM MWHTerpare.
3apgava. Hantu obuiee pelieHne anddepeHunansHOro ypaBHeEHUS:

(y2 + xz)dx— 2xydy =0.

-1 2
0 4 1
Hatitu mpoussenenue matpur; AB u BA: A=[ 1 3 4 j, B=|5 -=-3|.
4 1

X427
Beruncuts npexen  1im

=3 J6—x+x



> w R

A

Haiitu npoussoauyio Y =€ ZX(

arctgx +tg3x).

KonTtponbsHo-u3mepuTenbHblii Matepuan Ne 7

HecobcTBEHHbIE MHTErparnsl NepBoro poaa.
OundbdepeHumnan yHKUMM HECKONbKUX MEPEMEHHLIX U €ro MpuMeHeHue AN NPUONMKEHHbIX
BblYUCIEHWIA.

3agaya. Haiitu obuwee pelleHne anddepeHumnanbHOro ypaBHeHUs: (1 +e¥ )yy’ =eX.

4x+y—-3z=-3
PelwuTb cuctemMy nuHenHbIX ypaBHeHUn meToaom Kpamepa: 5X+4y+z=5
—6x—-2y+52=7
. sinx
Bbluncnute npegen IImﬁ .
X—>r X — 7T

Hantn obnactb onpeaenennst yHKUmMn: Z = In (X2 - y).

KoHntponbHO-n3mMepurenbHbiil matepuai Ne 8

ACUMITOTHI IIIIOCKOM KpPIBOfI. HaXO)K,I[eHI/IC BEPTHUKAJIIbHBIX, TOPU3OHTAJIBHBIX U HAKJIIOHHBIX ACHUMIITOT.

HHurerpupoBanue no 4acTsaM B OINPEAEICHHOM HHTErpae.
X2 + y2dx = xdy — ydx

3amaua. Haiitn obmiee pemenne nuddepeHnnantsHOro ypaBHEHHS:
. TIx=3x*+2
lim

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

Boruuciuts npuoIMmKeHHO, ¢ TIOMOIIBI0 nuddepeHIana:

Brruncnuth NPUOIKEHHO, ¢ MOMoUIbl0 TuddepeHiuana.

(L,04)* - (2,03)

KoHnTponbsHO-n3MepuTenbHblii Matepuai Ne 9

CsoncTtea HeonpegeneHHoro uHterpana. “Hebepywimeca” uHTerpansi.

JInHenHble anddepeHumansHble ypaBHEHUA BTOPOro nopsifika C MOCTOSIHHbIMU Ko3adhduumeHTamu.

3agava. Hantn nHTerpan: IXCOS4XdX.

Ian tpeyronpuuk A(4; 1), B(3; 1), C(0; -3). Haittu ypasuenwue Guccekrpucet AK..

. /8X° +3x +2x°
Brruncnute npegen lim 3 .
x>e BX” +3x-1
Haiitu npousBoanyto HessBHOH QyHKIMH XY = Ig(x - \/V )+ 3.

KonTponbsHo-u3MepurensHblii MaTtepuan Ne 10

BbinyknocTtb, BOrHyTOCTb rpadmka yHkumMn. Toukm nepervba.
BbluncneHne AnuHbl ayrn NNOCKOW KPUBOW.



3apava. Pewwutsb 3apavy Kowwu: (y + X2 )dx 2xydy = 0; y( ): 0.
5
Beraucymts npegen 1im (X -3 ) x4
X—4

3
Haiitn npoussonnyto Y = (ctg 3X)&

HUccnenoBath GpyHKIMIO Ha SKCTpeMyM: Z = 2X2 + 3y2 — Xy + 2X — V.

KonTponbsHOo-u3MepurenpHelii Matepuan Ne 11

MpocTtenwne npuemMbl UHTErpMpoBaHus. oaBeaeHne MHOXUTENs nog 3Hak auddepeHumana.
YacTHble Npou3BOoAHbIE BbLICLUNX MOPSAKOB.

1
3apava. Pewuts 3anavy Kown: Y’ — yigx = —— y(O): 0.
COoS X
. oxP-1
Brruncnute npegen lim ——.
x—-1 T X
COS——
2

Boraucuts 3/ 27,34 npubmmxenso, ¢ nomompio auddepeHnnana.

HaiiTu Boe BTopble yacTHbIe poussoanbie; Z = 2X - arCSIN 4/ y.

KonTponbHo-u3mepurenbubiii MaTepuan Ne 12

|/|HTeI'pVIp0BaHI/Ie Bblpa)KeHVIVI, cogepXxalimnx KBaﬂ,paTHbIPI Tpex4yneH B 3HamMeHaTene.
[ocTtato4yHoe ycrnoBsue 3KCTpemyma (*)yHKLI,I/II/I OBYyX nepeMeHHbIX.

sin xdx
3agava. Hawntu nuterpan: .[—2 .
Cos™ X
5X+4y-3z=-3
PemuTh cucTeMy JMHEHHBIX ypaBHeHuii MeTosiom [aycca: < —2X+3y+8z2 =1
X—-4y-7z=1

. A2=X+X
Brruucnute npenen lim — 3 o
x—>2 X +8

04
Brrancnuts npubImKeHHO, ¢ TIOMOIIBI0 TG depeHIaa: (0,94)1 .

KontponsHo-u3mepuTensHblii Matepuan Ne 13

3ameHa nepemMeHHON B HeonpeaeneHHOM uHTerpane.
3KCTpeMyM YHKLUM HECKOSIbKUX MepeMeHHbIX. Heobxoammoe ycroBue aKkCTpemyma.

3apava. Haittu obluee peluenme auddepeHLMansHoro ypasHeHns: /1 — Y 2dx + yv1l—X dy 0.

B lim _2X_+3X=5 2X° +3x-5
BbIYUCIIUTH npe;[en
x>0 G x4+ 2 3x

y =ctg’t,

Haiitu mpomsBonayo Y ( )
X =sin’t.

Haiitur 06acts onpenesnenus Gynkipn: Z =

X—y



KonTponbHo-u3MepurensHblii MaTepuan Ne 14

OndbdbepeHuman yHKUMM HECKOIBbKMX NEPEMEHHBIX U er0 NMPUMEHEHNE K MPUBNMKEHHBIM BbIMUCTIEHNSIM.
OuddepeHumanbHble ypaBHeHus. OnpepgeneHve nopsiaka auvddepeHumanbHOro ypaBHeHUS,
peleHuns, obLlero peleHMs U 4acTHOro peLUeHus.

3agava. Pewwutb 3agadvy Kowwm: xy’ +Vy- e” = 0; y(l): 1.
Hansr Bepiuasl mupamuas: A(2; -4; 3); B(O; 3; -2); C(1; 1; -5); D(-2; 1; 1). Haiitu ZACD; SAasc; Viup.
Haiiti npomssoziyio Y = (3719 + cos 2x arcsin v/

X+1

Haiitu unTerpan I— dx.
\8—X?

KoHnTtponbHO-u3Mepurensubiil matepuai Ne 15

WHTerpupoBaHue TPUrOHOMETPUYECKUX (PYHKLMNA.

OnpegeneHne YHKUMM HECKOSbKUX MEPEMEHHBbIX, ee reOMETPUYECKUA CMbICH.
2,98

3agava. Bblumcnutb npubnmkeHHo, ¢ NOMOoLLb0 aAuddepeHumana: (1,04) .

5x+2y+6z=-1

PemuTh cucTeMy THHEHHEIX ypaBHEeHHI MeTogoMm Kpamepa: —3X+2y+2 =1

8x—-3y+3z=-7

. A8x% +3x+2x°
Brruncnute npegen lim .

x>o  6x3 +3x-1
B Touke A HaiiTh rpagueHT QYHKIMH U TPOU3BOIHYIO TI0 HAIPABIICHUIO, HAYILEMY OT TOYKH A K TOYKeE B:

z=x3+2xy? -3y*+5 A(0;1) B(L-2)

KonTponbHo-u3MepurensHblii MaTepuan Ne 16

NHTerpnpoBaHne no 4acTsiM B HEONpeAeSsieHHOM MWHTerpare.
O6nacTb onpeneneHnss YHKUMN HECKONbKMX MEpPEMEHHbIX.

3apgava. PewwuTb 3agavy Koww: y' — y =1+ X; y(O): 0.

1-x?
Han tpeyroapuuk A(2; 3), B(-4; 3), C(-1; -1). Haittu ypasHenwue u muny Beicor BD u CK.
_x=5-(x* - 25)
Beraucouts npexen  1im > .
x5 2x° —-6x-20
Haiitu npou3Boanyto HesiBHOW GyHKimu COSX - 5y2 +e¥ =0.

KonTponbHo-u3MepurensHblii MaTepuan Ne 17

3agaya o0 nnowaan KpUBOMUHEMHOW Tpaneuuwn.
YacTHble npou3BoAHbIE MEPBOro nopsgka.
e

3agava. Bblumcnutb onpeneneHHbli MHTerpan: IX In xdx.
1



5 e 3x° +2

BIYUCIIUTH Hpe):leﬂ T — .

e J9x* +x* +3

Borauciuts +/64,93 npubmmkenno, ¢ nomompio muddepenuuana.

x

B LAY
Jx -8

Brruucioute OHpe,HeJ'IeHHI:Iﬁ HUHTETrpal I
1

KoHnTtponbHO-u3MepurensHbiil Mmatepuai Ne 18
®opmyna HbtoToHa-NenbHuua.
lMpocTenwne cnyyan NOHMXEHUS nNopsaka anddepeHumansHoOro ypaBHeHus.

3apava. Haiitn Bce BTOpble YacTHble npoussogHble Z = alCCOS/ XY.

. T
SIn| —- X
. 2
Brruncnute npegen lim ———=.

X—2 X—2
y =C0s’t,
x = log, (ctgt ).

1

Haiitu npoussoHyo y’(x): {

o -3x
Brruncnuts onpeeneHHblil HHTerpan .[X -e 7 dx.
0

KonTponbHo-u3mepurenbubiii Matepuan Ne 19

OcHoBHblE CBOWCTBa OnpedeneHHoro uHTerpana.
JInHenHble gnddepeHumnanbHble ypaBHEHUS NEPBOro nopsaka.

3agaya. B Touke A(0;1) HamTv rpagueHT doyHkumm Z = Xy3 — 3xy2 + y2 +6X u NPOUN3BOAHYO MO
HanpaBrieHuUIo, nayLemMy oT Toukn A K Touke B(4;3).

. Vi
Beraucruts npexen  lim tgx - (X - 5) :
T

x>
2

. X
Haiitu npoussoanyto Y = (sm 5X)e :

HaiiTu Bce BTOpBIE YaCcTHBIE IPOU3BOAHEIE: Z = In(y +X3)

KoHnTtponbHO-u3MepurensHbiil Mmatepuai Ne 20

MpoussoaHas Nno HanpaeneHnuto 1 rpagneHT YHKLUN HECKOBbKUX NEPEMEHHbIX, UX TeOMETPUYECKUiA
CMBbICHT.
OpHopopHble anddepeHUMarnbHble YpaBHEHUS] NEPBOro Nopsiaka.

N Z=+/3y+ X2,
3a,qaqa. HanTtun Bce BTOpbl€ YaCTHbl€ NPONU3BOAHbIE

5-3 0 4 -1
A= , B=
-4 0 35 2

Haintn npounsseneHue matpuy, AB n BA:



10.

11.

12.

“mxm—x+x

3

Boiumcnuts npegen *° 2 X +8
o

Haittn uiterpan — dx

Jx

KonTtponsHo-uzmepurenbHbiil MaTepuan Ne 21

HecobcTBEHHbIE MHTErpansl BTOPOro poga.
OKCTpeMYM (DYHKLIMM HECKONBbKMX NepeMeHHbIX. Heobxoanmoe ycrnosme akcTpemyma.
e

3agava. Bblumcnutb onpegeneHHbli MHTerpan: IX -Inx-dx.

1
(T
SIn| —-X
. 2
Bbluncnuts npegen lim ——=,

X—2 X—2
Bbluncnuntb /8,21 npubnkeHHo, ¢ nomoLbio AnddepeHumana.

X dx

5
Hantn nHterpan I
s VX+4

KonTponeHo-n3MepurensHsiil Matepuan Ne 22

JIVHUM YPOBHST OYHKLMKN OBYX MEPEMEHHbIX, UX FEOMETPUYECKUI CMbICT.
OnddepeHumansbHble ypaBHEHUA NEPBOro Nopsiaka. YpaBHEHUS C pa3fensaiowmnmMmuca nepemMeHHbIMI.

2
3agava. Bbrumcnutb npnbnmkeHHo, ¢ NOMoLLbo auddepeHumana: \/4,97 + (2,04) .
2X+4y+52=3
PeLlunTb cUCTEMY NUHENHbIX YpaBHeHwW MeTodom aycca: { —4X+3y -7z =8.

3X+8y—z=-2
5
ﬁ..

Boblumcnute npeaen lim (X—3 )
x—4

Hairi nponssopmylo Y = (arccos4x —tg®2x)e™
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