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9.lenu n 3agaum y4eb6HOM AUNCLUNIINHDI:

3HaKoOMCTBO C MaremMaTudeckMmu mMeTodamu, BblpaboTka HaBblIkOB B OOLLUEHUM C
MaTemMaTtmyeckum annapatom. CoBepLleHCTBOBaHUE 0OOLLEN KyNbTypbl MbILUNEHUS, NTOTMYHOCTMU,
TOYHOCTU  BLINOMIHEHUS ~ MaTemMaTuyeckux onepauuin. BnageHue  knaccuyeckumm m
COBPEMEHHLIMM MEeTOo4aMN WCCNeAoBaHns U uUx npumMmeHeHus. KccnepoBaHue @akTos,
HeobXxo4MMbIX O4J11 OCBOEHUS APYIrMX ANCUUNIIMH, U3yYaeMblX Ha daKynbTeTe.

10. MecTo y4ye6HOM AncuMnnunHbl B cTpykType OOIT:

MaTtematmka oOTHocuTCA K 6asoBon Yactu bnoka 1 — [OucuunnuHbl  (Mogynu)
depepanbHoro rocy4apCTBEHHOro obpasoBaTenbHOro cTaHgapTa BbiCLLUEro
npodpeccuoHanbHoro obpasoBaHus no HanpasneHuto noarotoBkn 05.03.02 «[eorpacusa»
(bakanaspwuar).

[ns ee ycnewHoro n3y4yeHns 4oCTatoqyHO 3HAHUN U YMEHUI, NPUODOPETEHHbBIX B CpeaHeNn
LIKONe.

OcBoeHne MartemaTnkn $BNAETCA OCHOBaHMEM [fs  YCMNELWHOro OCBOEHUS Kak
AanbHenwnx 6a3oBbIX KYpCOB — WMH(OPMATUKK, (PU3NKK, Tornorpadum, reonHopMaLnoHHbIX
cuctem B reorpaduu, Tak M cneuuanbHbIX KypcoB, K npumepy, reodusmnka naHawadTa,
MHOPMAaLMOHHO-MaTeEMaTUYECKUe MeTOoAdbl  UCCNefoBaHUs PEerMoHOB, a3pOKOCMUYecKune
MeToAbl UCCneaoBaHWs, aCTPOHOMUS, MPUOBPETEHHbIE 3HAHUSA TakkKe MOryT NOMOYb B Hay4YHO-
nccrnegoBartenbckon paborte.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIe C NMaHUpyeMbIiMU pe3yfnbTaTaMu OCBOEHUs obpa3oBaTernibHOM
nporpamMmmbl (KOMMNEeTEHLUSIMU BbINYCKHUKOB):

KomneTeHuus MnaHnpyemble pesynbTaTbl 00y4yeHus
Kon HasBaHune
OlK-1 | cnocobHoCTbIO 3Hamp:
ncnonb3oBaTthb 0a30BLIE | OCHOBHLIE  MOHATUA  MaTeMaTuKW, OnpedeneHuss wu

3HaHusA B obnacTu
dyHOaMEHTarbHbIX
pasgoenoB MaTeMaTukn B
obbeme, HeobXxoaMMoM
Ans BnagexHuns
MaTemMaTU4YEeCKUM
annapaTtom B
reorpaunyecknx Haykax,
anst o6paboTku
WHdOpMauumn 1 aHanuaa
reorpaduyeckmx AaHHbIX

CBOWCTBA MaTemaTuU4eckmx OOBLEKTOB, (POPMYNMPOBKU
yTBEPXKOEHUI, MEeToAbl UX [AOoKas3aTenbCTBa, BO3MOXHbIE
cdepbl UX NPUINOXKEHUIA, B TOM 4YMCNE B KOMMbIOTEPHOM
MOOENUPOBaHUN MAaTEMATUYECKMX OOBEKTOB U SIBNEHWIA.

ymMeme:
pewaTtb 3adayn BbIYUCIIUTENBHOTO M TEOPETUYECKOro
Xapaktepa B obnactu TpexMepHoro M n- MeEpPHOro
eBknuagoBa (apmMHHOrO) npPoOCTpaHCTBa, [AOKa3blBaTb
YyTBEPXAEHMS.

grnadems (MMeTb HaBbIK(M)):
MaTeMaTMyeckum annapaTomM Afs pelleHns NpoCcTenLumnXx,
B TOM YuMCIe 1 NpUKNagHbIX 3a4aq.

12. O6bemM AMcUuMNUHbI B 3a4eTHbIX eanHULax/JYac. (s coomsemcmsuu ¢ y4ebHbLIM MaHoM) —

5/180.

Popma NpOMEXYTOYHON aTTecTaumMmn 3adeT / 9K3aMeH.

13. Bugbl yueb6HoM paboThbl




TpyaoemMKoCTb
Bug yyebHor paboTbl Bcero Mo cemecTpam
1 cemecTp 2 cemecTp

AyaUTOPHbIE 3aHATUA 106 50 56

B TOM uncChe: nekuun 44 16 28

npakTnyeckmne 62 34 28

nabopartopHble

CamocTtoaTenbHas pabota 38 22 16

dopma NpoMeXyTo4HOW aTTecTaunm 36 36

(3a4em — _ 4ac. / 9Kk3ameH — __4ac.)

Wtoro: 180 72 108
13.1. CopepxaHme AUCLMUNIIUHLI
n/n HanmeHoBaHwue pasgena
CogaepxaHve pasgena AMCUUNIUHbI
ONCLMNNUHBI
1. Nlekuumm

1.1 DneMEeHTHI JIMHEWHOU anreOphl Onpenenurenu 2-1o, 3-To 1 N-ro nopsaka. CriocoObl UX BHIYUCIECHUT.
Pemenue cuctem nMHeRHBIX ypaBHEHUI MeTo10M Kpamepa u [aycca.
Matpuup! u neiictBust Hag HUMU. Panr matpunel. Pemenue cuctem
JMHEHHBIX ypaBHEHHUH C MOMOMIBI0 00paTHON MaTPHUIIbL.

1.2 DJeMeHTHI BEKTOpHOH anreOpel | BekTopsl Ha 1ockocTH U B mpocTpaHcTBe. KoopuHATE BEKTOPOB.
[Mpocreiimue oneparuu HaJ BekTopaMu. CKaasIpHOE BEKTOPHOE
CMEIIaHHOE MPOMU3BEICHUSL.

1.3 AHanmuTH4YeCKast TEOMETPUS [Ipocreiimue 3agaun aHaTUTHYECKON reomeTpuu. [IpsimMast TuHUS Ha
IUIOCKOCTH. Pa3nuuanble BUAbI ypaBHeHH psMoi. Kpuseie BTOporo
HOpSIJIKa: OKPYXHOCTB, JIUINIC, TunepOoia, mapadona. [Ipsamas n
IUIOCKOCTh B IPOCTPAHCTBE.

14 [Mpenen yHkmm. [Ipenen uncnoBoi mocienoBaTeNbHOCTH U HYHKIIMU. PackpbiTue

HenpepeiBHOCTB OCHOBHBIX BUJIOB HeONpeeseHHOCTe!. I1epBblii U BTOpOi
3aMedaTteNbHbIe IPEeTbl, U CIEACTBUS U3 HUX. HempephIBHOCTH
¢yaxuun. Touku pas3peiBa.

1.5 [IpousBonHast GpyHKITHH. ITpousBonnas ¢pynkiwm. Tabnua NpoU3BOIHBIX U IPaBHUIIA

Huddepenunan. dopmyna muddepennmpoBanus. [IponsBonHas 06paTHOM, HESIBHON QYHKIINH U
Telnopa (hyHKIMH, 3a1aHHON MapaMeTpudeckn. Jlorapudmudeckoe
muddepennmpoBanue. uddepennuan GpyHKINN 1 ero IPUMEHEHUE K
NpUOIMKEHHBIM BeIYUCIeHusIM. [IpaBnino Jlonurains BEIYUCICHUS
npenenos. [IponsBoaubie U quddepeHnnans BHICIINX MOPSIKOB.
®opmyael Ternopa u MakiopeHa.

1.6 [Monnoe nccnenoBanne pyHkuun | JlocraTouHble ycIOBUs Bo3pacTanus U yosiBanus GpyHkimn. [Tonstre

U rocTpoeHue rpaduka akcTpeMyMa QpyHkunu. Heobxoamumoe n 10cTaToYHbIe YCIOBHS
9KCTpeMyMa. BBIyKII0CTh, BOTHYTOCTh Tpaduka GyHKIHA. Todxn
nepernba. ACUMIITOTHI TUIOCKOW KpuBoil. HaxokeHne BepTHKAIBHBIX,
TOPHU30HTAIBHBIX U HAKJIOHHBIX acUMITOT. [lodHOE necmenoBanme
(hYHKIIMHK ¥ TOCTPOEHHE ee rpaduka.

1.7 HeonpenenenHslil nHTErpan [TonsTHe HeompeneneHHOro HHTErpaia. CBoHCTBAa HEOIPEAEICHHOTO
nHTerpana. Tabmumna naTerpanos. [Ipocreiimue npueMsr
nHTerpupoBanus. [loaBeeHre MHOKHTES 110 3HAK AuddepeHnmana.
3aMeHa NepeMeHHON U UHTErPUPOBaHKE O YaCTSIM B
HeoIpeeIeHHOM HHTerpaine. MHTerpupoBaHue BeIpakeHUid,
coJiepKallX KBaJApaTHBIN TpexuleH B 3HaMeHaTene. HrerpupoBanue
paunoHanbHEIX QyHKINi. UHTETpHpOBaHNe TPUTOHOMETPUYECKIX
(QyHKIHA.

1.8 OmnpeneneHHbIA UHTErpaJl. Onpeznenenue onpeaeneHHOro HHTETpaia U €ro OCHOBHBIE CBOMCTBA.

TIpunosxenus onpeneseHHOTO ®dopmyna Herotona-JleitOHuia. 3aMeHa nepeMeHHON 1
unHTerpana. HecobcTBeHHbIE HMHTETPUPOBAHNUE I10 YACTSAM B ONPEICICHHOM HHTErpalle.
HHTETPAIIbI ITpunoxenus onpenencHHOro nHTerpana. HecoOCTBEHHbIE HHTETPAIIB
MEPBOTO M BTOPOTO POJa.
1.9 DyHKIUH HECKOJIBKUX Omnpenencare QpyHKINN HECKONBKUX IIEPEMEHHBIX, €€




TICPEMEHHBIX

reoMeTpudecKui cMplci. O0IacTs OnpeneneHus, INHUN YPOBHS
(hyHKIIMM ABYX NepeMEeHHBIX. YacTHBIE TIPONU3BOIHBIC IEPBOTO
nopsaka. [Ipon3BogHas Io HAPaBICHUIO U TPAJUCHT (DYHKIIUH
HECKOJBKUX NEPEMEHHBIX, UX T€OMETPUUECKUI CMBICI.
Juddepennnan pyHKIMN HECKONBKUX NEPEMEHHBIX U €T0
MPUMEHEHNE K NPUOIMKEHHBIM BBIUUCICHUAM. YacTHbIe
MPOU3BOJIHBIE BBICIINX HOPSIKOB. DKCTPEMYM (PYHKIINH HECKOJIBKUX
HepEMEHHBIX.

1.10

Juddepennnanbabie ypaBHEHHS

Juddepennunanbupie ypaBaeHus. OnpeeneHue nopsaka

i depeHnanbsHOro ypaBHEHHsI, OOLIEro ¥ YaCTHOTO PEIICHHS.
3amada Komm. [lnddepeninansaple ypaBHEHHS IEPBOTO ITOPSIKA.
I[Tpocreiimme ciry4an MOHMKEHHS OpsIKa TU(depeHIHaTEHOTO
ypaBHeHus. JIunelHble tuddepeHnransHpie ypaBHEHHS BTOPOTO
TOPSI/IKA C TIOCTOSTHHBIME KO3 (P (PHUIIHEHTAMH.

lMpakTnyeckune 3aHATUA

2.1

DneMeHTHI JINHEHHOU anreOps

Omnpenenurenn 2-T0, 3-To 1 N-ro nmopsiaka. CnocoOsl UX BEIYUCICHHN.
Pemenue cuctem nuHeRHBIX ypaBHeHU MeToioM Kpamepa u [aycca.
Martpuups! 1 neiicTBus HaJ HUMU. Panr maTpuisl. Pemenue cucrem
JMHEHHBIX YPaBHEHUH C TOMOIIBI0 00paTHON MaTpHIIBL.

2.2

DJeMeHTBI BEKTOPHOH anreOpsbl

BexTops! Ha MI0CKOCTH U B TpocTpaHcTBe. KoopAuHATHI BEKTOPOB.
IIpocreiimue oneparuu Hax Bekropamu. CKaasipHOE BEKTOPHOE U
CMEIIAaHHOE NTPOU3BECHH.

2.3

AHanuTHyecKasi TeOMEeTpHUs

IIpocreiimue 3anauy aHanUTHUECKON reomeTpun. [Ipsmas nuHus Ha
IIOCKOCTH. PaznuuHble BUJIBI ypaBHEHUS pssMoil. KpuBbie BToporo
MOpsIIKa: OKPYXHOCTB, SIUIHIC, TunepOoia, mapadomna. [Ipsmas n
IUIOCKOCTh B IPOCTPAHCTBE.

2.4

Ipenen pyHKINN.
HemnpepsiBHOCTB

ITpenen uncioBoii oCe10BaTeNLHOCTH U QYHKIMU. PackpbiThe
OCHOBHBIX BUJIOB HeonpeaeneHHocTel. [1epBblil U BTOpOoi
3amevaTeNbHbIE MIPEAENbl, ¥ CICACTBHS U3 HUX. HenpepriBHOCTD
¢ynkimn. Toukn paspseisa.

2.5

[TpousBonHast GyHKIHH.
Huddepennunan. dopmyna
Telinopa

[TpousBoxaHas GpyHkuK. Tabnuna NpOU3BOAHBIX H IPaBUIIA
nmuddepennmpoBanus. [IponsBonHas 06paTHOM, HESIBHON (QYHKIINH U
(hyHKIMH, 3a1aHHON napaMeTpudecku. Jlorapupmudeckoe
muddepenunposanue. Juddepeniman GpyHKIUN 1 €ro NPUMEHEHHE K
NpUOJIMKEHHBIM BbIauciIeHusM. [IpaBuino JlonuTans BEIYUCICHUS
npenenos. [IponsBoaubie U quddepeHnas BHICIINX MOPSIKOB.
®opmyiel Telnopa u Maknopesa.

2.6

[Moxxoe uccnenoBanue GyHKIHH
U MIOCTPOCHUE rpaduka

JlocTaTtouHsle yciI0BUS Bo3pacTaHus U yosiBaHUs pyHKIuU. [ToHATHE
skcTpeMyMa QyHknu. Heobxoammoe n 10cTaToYHbIE YCIOBHS
JKCTpeMyMa. BrimykitocTs, BOrHyTOCTh rpaduka GyHKIHN. TodkH
nepernba. ACUMITTOTHI TUTOCKOW KpHuBOil. HaxokeHrne BepTHKAIBHBIX,
TOPHU3OHTAIIBHBIX M HAKJIOHHBIX acuMNTOT. [lotHOE HecienoBanue
(hyHKIMY ¥ TOCTpOeHHE ee rpaduka.

2.7

Heonpenenenunslit nuaTerpan

[NonsTHe HeompenemeHHOTo HHTErpaia. CBOHCTBA HEOIIPESIICHHOTO
unTerpaia. Tabnauna narerpanos. [Ipocreiime nprueMmst
nHTerpupoBanus. [loaBeieHre MHOKHTES 110/ 3HAK AuddepeHnnana.
3ameHa epeMeHHON U HHTETPUPOBAHHUE MO YaCTsIM B
HEOIpeeIEHHOM UHTerpane. HTerpupoBanye BbIpaXeHUi,
COJIeprKallX KBaPaTHBIA TpEeXuwieH B 3HaMeHarene. ViHTerpupoBanue
paunoHanbHbIX QyHKIMiL. HTErpupoBaHue TPUTOHOMETPUIECKIX

byHKIINH.

2.8

OmpeneneHHbIi HHTErpall.
[Ipunoxenus onpeneneHHOro
uHrerpana. HecobcrBennble
HHTETpajbl

OrnpeneneHue ONpeesIeHHOT0 UHTErpaja U €ro OCHOBHBIE CBOWCTBA.
®opmyna Herotona-JIeiioHuna. 3aMeHa IepeMEeHHON U
MHTETPUPOBAHUE 110 YACTSAM B ONPECIICHHOM HHTErpaJe.
[punoxxeHus onpeeieHHOTo HHTerpana. HecoOcTBeHHbIE HHTETPAIBI
MIEPBOro U BTOPOr0 poja.

2.9

(DyHKIII/II/I HCCKOJIBKHUX
NIEPEMECHHBIX

OnpenencHre GyHKINU HECKOJIBKUX IIEPEMEHHBIX, €€
reoMeTpUIecKuil cMbica. OOIacTh ONpeeICHUs, THHUU YPOBHS
(hyHKIMH ABYX MepeMEeHHbIX. YacTHbIC TIPOU3BOIHBIC IEPBOIO
nopsiaka. [Ipon3BoHas 10 HANPABJICHUIO M TPATUCHT (DYHKIUH
HECKOJIbKUX IEPEMEHHBIX, HX T€OMETPUICCKUIT CMBICIL.
Juddepernman GyHKIIUN HECKOIBKUAX MIEPEMEHHBIX H €TI0
MPUMEHEeHHE K NPUOJIMKSHHBIM BbIUUCICHUSIM. YacTHbIe




MIPOM3BOTHBIC BHICIINX MOPSAKOB. DKCTpeMyM (YHKINH HECKOIBKUX
TIepEeMEHHBIX.

2.10 Juddepennnansusie ypasaenus | Huddepennmansasie ypaBHeHNA. OnpeneneHue mopsaka

I epeHINaTHPHOTO YpaBHEHHS, OOIIEro M YaCTHOTO PEUICHHUS.
3anaya Koum. /TuddepennmansHple ypaBHEHHs NEPBOTO MOPSIIKA.
[Mpocreiimue ciyuan NOHMKEHUS MOPsAKa AUPPEePeHINATBHOTO
ypaBHeHus. JIuneiinbie auddepeHnranpHpIe ypaBHEHUS BTOPOTO
MOPSIJIKA C MTOCTOSIHHBIMH KO3 () (hUIIMEHTaMH.

3. JTabopamopHbie pabombi

13.2. Tembl (pa3aenbl) AUCUUNIIUHBLI U BUAbI 3aHATUNX

Ne
HaumeHoBaHne
n pasgena Buabl 3aHsaTUN (4acoB)
/ OVCLUUMNWHBI
n
MpakTnye [labopaTtopH| CamocTosATensHas Bcero
Jlekunn KoHTponb
ckue ble paboTta
1 cemecTp
1| DOnemeHTH TUHEHHON > 6 4 12
anreOpbl
2 | DneMeHTHbI BEKTOPHOU > 6 4 12
anreOpol
3 AHanuruyeckas 4 8 4 16
TeOMETPH
4 Ipenen ¢pynkIMM. 4 8 4 16
HenpepbiBHOCTB
5 [TpousBomHas
(hyHKIHH.
Huddepenmuarn. 4 6 6 16
®opmyna Teinopa
Wtoro: 16 34 22 72
2 ceMecTp
6 | IonHoe uccnenoBanue
(hyHKIMH U 4 4 4 12
ITOCTPOCHHE TpaduKa
7 Heonpenenennsrit 4 6 > 12
HHTETpal
8 OrnpeneneHHbI
HWHTETpal.
IIpunoxenus
ONPEJEICHHOTO 8 8 4 20
WHTErpaa.
HecobGcTBeHHBIE
HMHTETPAJIBI
9 | OyHKIMHA HECKOJIBKUX 8 6 4 18
TIEPEMEHHBIX
1| HAuddepennuaasHble 4 4 5 10
0 YpaBHCHHS
Konrpoib 36 36
Wtoro: 28 28 16 36 108

14. MeToau4yeckue ykasaHus ans oby4yarowmxcsi N0 OCBOEHUIO AUCLIMNIIUHDbI
(pexkomeHOayuu 0byHarouUMCS Mo 0C80EHUK0 AucUunIUuHbl: paboma ¢ KOHcrekmamu Jiekyud, npeseHmauyUuoHHbIM
MamepuarioMm, 8bIrNo/IHeHUE fpakmuyeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmayuu u m.o.)



Mpu npoxoXgeHun AUCUMNINHBI UCMONb3YIOTCA aKTUBHbIE U MHTEPaKTUBHbIE (DOPMbI NMPOBEAEHWS NEKLNA
U nabopaTopHbIX 3aHATUW, W OCYLECTBMSETCH KOHTPOMb MOCELAEMOCTU UM BbINOMHEHWS BCEX BUOOB
camocTosTenbHOM paboTbl. B TeueHne OByx ceMecTpoB CTYAEHTbI pellatoT 3afaun, ykazaHHble npenogaBaTenem,
K KXXAOMY 3aHATUIO. B Kaxkgom cemecTpe NpoBOAUTCS MO 2 KOHTPOSbHbIE paboThl (Ha NPaKTUYECKUX 3aHATUAX).

B pamkax camoctoaTenbHOM paboTbl CTyAeHThl pellarnT MHAMBUAYanbHbIE 3aJaHusi, COOTBETCTBYIOLLENO
BapuaHTa. BapuaHTbl 3agaHuin MMEKTCS B METOAMYECKOW NUTEpaType M pasMeLLeHbl B WHTEpHEeTe. OTU Xe
BapuaHTbl U METOAMYECKYH NUTepaTypy CTYAEHTbl MOryT nonydntb no e-mail. Pe3ynbTaTbl CaMOCTOATENbHbIX
paboT 3aunTbiBalOTCA BO BpeMS 3a4eTa.

15. MNMepe4yeHb OCHOBHOM W AONOJSIHUTENILHOW NUTEpaTypbl, PECYPCOB MHTEPHET,
HEOSXOAMMI:IX Ansa ocBOEeHUSA AUCLUUNIINHDbI (criucok numepamypbl 0ghopMIIsemcs 8 coomgemcmeuu
¢ mpebosarusivu FOCT u ucrionb3yemcsi obujasi CKeo3Hasi Hymepauyusi 05151 ecex 8u008 UCIMOYHUKOS)
a) oCHOBHas nuTeparypa:

Ne n/n MCTOYHMK
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 u30., nepepab. u don. — M. : [Mpocnekm, 2009. — 608 c..
lysa4eHko FO. I. Mamemamuyeckue MemoObl 8 SKOHOMUHYECKUX U 2e0epaghuye cKUX UCCIe008aHUSIX:
3 Yueb. nocobue dna cmyo. sy3oe / 1O. I". lNy3adyeHko. — M.: isOamenbckuli yueHmp «Akademus» 2004. — 416

c.
MuHopckuti B.I1. CéopHuk 3ala4y no ebicwel mMamemamuke: Y4eb. nocobue Ons emy3os / B.T1.
4 MuHopckul. — 14-e u30. — M.: U30-80 ¢bus.-mam. num., 2001. — 366 c.

6) gononHuTenbHasa nNuTeparypa:

Ne n/n McTouHNK
5 Uunayes B. C. OcHosbl sbicwell Mamemamuku: Y4eb. nocobue 0nsi emy3oe / B. C. Lllunayes; 1od peo.
akal. A. H. TuxoHoea. — 2-e u3d. cmepeomurnHoe— M.: Bbicwl. wk., 1994.— 352 c.
6 Hemudosuy b. . Kpamkuli kypc ebicwel mamemamuku / b. I1. Jemudosuy, B. A. KyOpsisues. — M.:
Acmernb. ACT, 2001. — 655 c.
7 lMucbmennbit . T. KoHcnekm nekyul no ebicwel mamemamuke: Tpuduyamb wecmps nekyul /4. T.
lMucbmeHrHbIl. — M: Alipuc-npecc, 2000,— 4. 1.— 279 c.

B)MH(pOpPMaLMOHHbIE 3NEKTPOHHO-006pasoBaTesibHble pecypchbl (oduumanbHble pecypcbl UHTEPHET)*:
Ne n/n Pecypc
8 www.lib.vsu.ru
WWW.geogr.vsu.ru— ogpuyuarnbsHblili calim ¢hakynibmema eeoepachuu 2e03Ko102UU U mypusma
Bry
10 | http:www.math.msu.ru — ogpuyuanbHeil caim mexmama MY

9

* BHavane ykasbiBawoTca OBC, ¢ koTopbiMM wumetoTcsa goroBopa Yy BIY, 3ateM OTKpbITble 3MEeKTPOHHO-
obpaszoBaTernbHble pecypchl

16. MNepeyeHb y4eOHO-MeTOAUYECKOro obecrnevyeHUss ANsl CaMOCTOSAATENIbHOW paboTbl
(yyebHo-Memoduyeckue pekoMeHdayuu, nocobusi, 3adayHuku, Memoduyeckue yKa3zaHUsl O 8bIMOMTHEeHUIO
npakmuyeckux (KOHmMposbHbIx) pabom u 0p.)

Ne n/n McTouHnK
lMpakmukym 1o ebicwel MamemMamuke ¢ 0CHO8aMu MameMamuydeckol cmamucmuku : [Ans cmyd. 1-2 k.
1 3/0 hak. 2eoepagpuu u eeoakonoauu / BopoHex. eoc. yH-m. Kagp. npupodornonb3osaHusi; 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>
Bbicwas mamemamuka: YuyebHoe rnocobue 01 cmyd. crnieyuanbHocmel 012500 - eoepagbusi, 013400 -
2 lNMpupodononb3oeaHue, 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 riocobue 0rnsi cmydeHmos crieyuanbHocmet 012500 - eozpaghus,
013400 - lNpupodononb3osaHue, 013600 - ['eoakonozusi / BopoHex. 2oc. yH-m; cocm.: C.H. Ykcycos,

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

Bbicwas mamemamuka. Psdbi : [Tocobue dnsi cmydeHmos : CrneyuassHocmu: 013300 - skonozuyeckasi
eeonoeus, 011400 - sudpoeeonoaust u UHXeHepHas eeonoeusi / BopoHex. 2oc. 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>
5 Bbicwasa mamemamuka: lNpakmuyeckoe pykogsodcmeo o crieyuansHocmu "Mamemamuka" 010100 /

Boponex. eoc. yH-m; Cocm.: C.H. Ykcycos, H.H. Y0odeHko .— BopoHex, 2003-.
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Y. 1: (AHanumudeckasi eceomempusi U nnuHelHas aneebpa) .— 2003 .— 27 ¢. — bubnuoep.: ¢c. 23 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/oct03037.pdf>.

Memoduyeckue ykasaHusi o ebicweli mamemamuke : [nss cmyd. 1 k. 8/0 ghak. eeoepachuu u 2eoakosioauu
6 / BopoHex. eoc. yH-m. Kagh. meopuu ¢hyHkyuti 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 yka3aHuUsi U KOHMPOIIbHbIe 3adaHus o ebiclwel Mmamemamuke : [ns cmyd. 1 K. 3/0 ¢hak.
2eoepaghuu u eeoakosioauu / BopoHex. eoc. yH-m. Kagh. meopuu ¢pyHkuuli 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. UHchbopmaLMOHHbIE TeXHONOMMK, UCnonb3yeMblie ANA peanusauum y4eoHoun
ANCLUUNIINHBI, BKINOYaa nporpamMmmHoe obecnevyeHne u MHpopmMaLMOHHO-CNpaBOYHbIe
cucteMbl (NMpyM Heo6Xxo0AMMOCTH)

lMporpamma Kypca MOXeT BbITb peannsoBaHa C MPUMEHEHUEM OUCTaHUMOHHBLIX TEXHONOMMA Ha
nnatgopme «ObOpasoBaTenbHbI nNopTan «3ANeKTPOoHHbIM yHuBepcuTeT BlY». Pexum pgocrtyna no

nognucke. — https://edu.vsu.ru

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:

(npu ucnonb3oeaHuu nabopamopHo20 0bopydoeaHuUs yka3bleame MOJHbIU NepedYeHb, npu bobuwoM Kornudyecmse

060pydosaHUS MOXHO 8biIHECMU OaHHbIU pa3der 8 NpusioxeHuUe K paboyel rpozpamme)

Ayautopua NS NEKUMOHHbIX 3aHATWUA: crneumanuM3mpoBaHHas mebenb, KOMMNbITEP, KOMOHKM,
NpoekTop, akpaH; nuueHsnoHHoe [MO: OfficeSTd 2013 RUS OLP NL Acdmc, kapTorpadpuiecknii ooHg —

HacTeHHble KapTbl Poccuun, mmnpa, ctpan CHIT, BopoHexckon obnactu; atnacel Poccumn, mupa.

Ayantopusa ans npakTUYecKkMx 3aHATURN: cneumanm3npoBaHHaa mebernb, TeNeBn3op, KOMNbLTEP,
nunueHsunoHHoe [M0: OfficeSTd 2013 RUS OLP NL Acdmc, kaptorpadudeckuin poHg — HaCTEHHble
kapTbl Poccun, mupa, ctpan CHIT, BopoHexckon obnacTu; atnacel Poccuun, mupa.

19. ®oHA OLEHOYHbIX CPEeaAcCTB:

19.1. MNMepeyeHb KOMNETEHLMUN C YKazaHUeM 3TanoB (hOpMUPOBaHUA U
nfaHUpyeMbiX pe3ynbTaToB 00y4eHus
Koa u MnaHnpyemble pe3ynbTaTtbl 00y4eHus OT1anbl
cogepxaHue (nokasaTenu AOCTUXEHUST 3aaHHOMO YPOBHS ¢dopmupoBaHua d0C*
KoMneTeHuun OCBOEHUNSA KOMMNETEHLNN NOCPEACTBOM KOMMeTeHLMM (cpeacTtBa
(nnn ee yactn) dopMUPOBaAHUSA 3HAHWUIA, YMEHWIA, HABLIKOB) (pasgensbl (Tembl) OLeHUBaHs)

AVUCLMMINHBI UK
MOAyns 1 nx
HanMeHoBaHue)

OrK-1

3Hamp!
OCHOBHbIE NMOHATUSA MaTemMaTuKK,
onpegeneHna 1M CBOWCTBaA MaTeMaTU4eCKUX
006beKTOB, (POPMYNUPOBKM  YTBEPXOEHWN,
MeToAbl WX [oKasaTenbCTBa, BO3MOXHble
chepbl X MNPUSIOXKEHWH, B TOM 4ucrie B
KOMMbIOTEPHOM MoAenvpoBaHuu
MaTeMaTn4eckux o6 bEKTOB 1 SBMEHWUNA.

1. OnemMeHThI
NMHeHon anrebpsbl.
2. OneMeHThbI
BEKTOpHOW anrebpbl.
3. AHanuTudeckas
reomeTpusi.

4. MNpeaen gyHKUMN.
HenpepbIBHOCTb.

5. lNpounssogHas
dyHKUUK.
OudbdepeHuman.
dopmyna Tennopa
6. MNonHoe
nccnegosaHve
dyHKUMN N
nocTpoeHue rpaduka
7. HeonpepeneHHbIn
WHTerpan

8. OnpegeneHHbIN
WHTerpan.
MpunoxeHus
onpegeneHHoro

YcTHbIM onpoc
(YO)
Tectuposanne (T)
KonTponbeHas
pabora (KP)
CamocrosiTenpHas
pabora (CPC)
Konnoxsuym
3auer

OK3ameH
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WHTerpana.
HecobGcTBeHHbIE
WHTEerpansl

9. dyHKUMK
HECKOMNbKUX
nepeMeHHbIX

10.
OundpdepeHunansHble
ypaBHeHusi

Ymems:
pewaTtb 3a4adM  BblMUCIUTENBHOIO MU
TEOpeTU4ecKoro xapaktepa B ob6nactm

TPEXMEPHOTO U n-
(acdbduHHOrO) npoCTpaHCTBa,
YTBEPXKAEHUS.

MEPHOro eBKnMaoBa
AOKa3blBaTb

1. nemeHThI
NMHeHoM anrebpsbl.
2. OnemeHThI
BEKTOpHOW anrebpbl.
3. AHanuTu4eckas
reoMeTpusi..

5. NpounsBogHas
dyHKUUK,
OnddpepeHuman.
dopwmyna Tennopa
6. MonHoe
ncecnegosaHme
dyHKUMN 1
nocTpoeHune rpaduka
8. OnpeaeneHHbINn
WHTErparn.
MpunoxeHus
onpeaeneHHoro
WHTEerpana.
HecobcTBeHHbIE
WHTEerparsl

9. dyHKUMK
HECKOMNbKUX
nepemMeHHbIX

10.
OudbdepeHumanbHble
ypaBHEHUs!

VYeTHBIi onpoc
(YO)
Tectuposanue (T)
Kontponbshas
pabota (KP)
CamocrosTenbHas
paborta (CPC)
Konnoksuym
3auer

OK3aMeH

Brnademe:
MaTeMaTM4eCcKUM annapaTtom Ons peLleHus
NPOCTENLLNX, B TOM YMCIe M NpuKnagHbiX

6. NonHoe
nccnenoBaHue
dyHKUUKN 1

VYeTHBI onpoc
(YO)

3agau. nocTpoeHue rpaduka

8. OnpeneneHHbIn Tecruposanue (T)
UHTerpan. KouTposbHas
MpunoxeHus pabora (KP)
onpegeneHHoro CamocrosTenpHas
MHTEerpana. pabora (CPC)
9. OyHKLUK Konnoksuym
HECKOINbKUX 3auer
nepemMeHHbIX DK3aMeH
10.
OundbdepeHumanbHble
ypaBHeHusi

MpomexyTouyHas aTrecTauus KM

* B rpape «POC» B 0bssaTenbHOM NOpPsAKE MNEPEYUCTIAIOTCA OLEHOYHble CpeAcTBa TeKylen U

NMPOMEXYTOYHOWN aTTecTauunin.

19.2 OnucaHme KpuTepueB U LUKanbl OLEHMBAHUA KOMNETEeHUUWA (pe3ynbTaToB OOy4eHus) npwu

n pOMe)KyTO‘-IHOﬁ aTrecTtauumn




Ons oueHuBaHWsi pe3ynbTaToB OOyYeHUS Ha 3K3aMeHe/3avyeTe WCMNOoMb3ylTCs crneayowune
nokasaTtenu (3YHbl n3 19.1):
1) 3HaHVe y4ebHOoro matepuana v BriageHve noHATUNHLIM annapaToM MaTeMaTuKy,;
2) yMEeHMe CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHue nnncTpupoBaTtb OTBET NpUMepamn, pakTamun, AaHHbIMU Hay4YHbIX UCCNEeAoBaHUN;
4) BnageHne maTemMaTuyeckum annapatom npu obpaboTke wHdoOpmauMm U aHanu3a reorpau4ecknx
AaHHbIX;
5) ymeHue ncnonb3oBaTtb 6a30Bble MaTeEMATMYECKNE 3HAHMA B 06nacTn pyHaAaMeHTarnbHbIX pa3genos
mMaTteMaTukm B 06beme, Heo6xo0AMMOM A1 BiageHUs MaTteMaTUyecknum annapaToM B reorpadonyeckmx
Haykax;

’

[na oueHuBaHMA pes3ynbTaToB OOy4YeHMsI Ha 9K3ameHe ucronb3yeTcss 4-6annbHas wana:
«OTIIMYHOY, «XOPOLLO», YAOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

[ns oueHVBaHWs pe3ynbTaToB 0O6yYeHMs1 Ha 3a4eTe UCMOoNb3YeTCsl — 3a4TEHO, He 3a4TEHO.
CooTHoLLEeHME NnokasaTenen, KpUTEPUEB U LLKambl OLEHMBaHNSA pe3ynbTaToB 00y4YeHus:

YpoBeHb
KpuTepumn oueHuBaHnsa KomneTeHumnin cchopmmpoBaH LLikana oueHokK
HOCTHU
KOMMeTeHUumn
lNonHoe coomeemcmeue omeema, obyuaruweaocs ecem | [losbiweHHbIl Omnu4Ho
nepeyucnieHHbiM  KpumepusMm.  [IpodeMoHCMpupoB8aHo  3HaHuUe YpPO8EHb
y4yebHo20 Mamepuana Uu enadeHue [OHAMUUHbLIM  annapamom (3a4¥meHo)
MamemMamuKu, YMeHUe C8s3bl8amb MEeOPUK C fpakmukol, yMeHue
usnlocmpuposames  omeem  ripumepamu, — ¢hakmamu,  OaHHbIMU
Hay4HbIX uccrnedosaHul, eradeHUe MamemMamu4yeckKuM arrapamom
rnpu obpabomke uHghopMayuu U aHanu3a 2eoepaguyeckux OaHHbIX,
yMeHUe MpUMeHsamb Mamemamu4yeckul annapam 8 2eoz2paghuqeckux

Haykax.

Omeem  Ha  KOHMPOJ/IbHO-U3MEPUMEsbHbIU  Mamepuasn  He ba3soeniti Xopowo
coomeemcmeayem OOHOMY U3 [epeyuUCrieHHbIX rokasamesel, HO ypo8eHb
obyvarowulics O0aem npasusibHble omeembl Ha O0MoHUMesbHble (3aumeHo)
80r1pOChI.

HedocmamouHo rpodeMoHCMpuUpo8aHo 3HaHue y4ebHo20
Mamepuana u ernadeHue MOHAMUUHbLIM annapamom Mamemamuku
unu  yMeHue uslocmpuposames  omeem rnpumepamu, ghakmamu,
0aHHbIMU Hay4HbIX uccriedosaHull

Unu  codepxamcss omoOernbHbie nipobenbl  npu  obpabomke
UHbopMayuu U aHanusa eeozpaguyeckux OaHHbIX, 8 YMeHUU
pUMeHsIMb Mamemamuyeckud annapam 8 2eo2paghu4eckux HayKax.
Omeem  Ha  KOHMPOJ/IbHO-U3MEPUMEsbHbIU  Mamepuasna  He lMopozoeniti Yoosnemsopu-
coomeemcmeyem mobbiM 08yM U3 MePeYUCIeHHbIX roKasamerned, YpPOBEHb mersibHO
obyvarowutica Oaem HerosnHble omeembl Ha O0MnoIHUMesbHbIe
gorpocekl. [JeMoHCmpupyem 4acmu4yHOe 3HaHUe OCHOBHbIX MOHSAMul (3aumeHo)
MameMamuku, He ecez0a MOXem fpousIIocmpuposams omeem
npumepamu, chakmamu, OaHHbIMU Hay4YHbIX Uccrie008aHull.

Unu He sceeda ymeem npumMeHsimb Mamemamu4deckul annapam npu
obpabomke uHhopmayuu U aHausa eseozpaguydeckux OaHHbIX.
Omeem Ha KOHMPOJIbHO-U3MEPUMEbHbIU Mamepuarn He - Heydosnemeopu-
coomeemcmayem itobbiM mpeM U3 epeyucrieHHbIX nokasamersed. meJibHO
Obyyvarowuticas O0eMoOHCcmpupyem ompbI8OYHbIE, pacMeHmapHbie
3HaHus, dorlyckaem epybbie owubku npu obpabomke uHgopmayuu u (He 3aumeHo)
aHarnu3a 2eozpaguyeckux daHHbIX.

19.3 TunoBble KOHTPONbHbIe 3afJaHUA UMW WHble MaTepuanbl, HeobxoguMbie AONs OLEHKU
3HaHUW, YMEHUW, HaBbIkKOB M (UNKU) onbiTa AeATeNbHOCTH, XapakTepusylolme ITanbl
cdhopMupoBaHMA KOMMNETEHLUMIA B NpoLecce 0CBOeHNs o6pa3oBaTeNibHOW NporpamMmmbl

19.3.1



MepeyeHb BONPOCOB K 3K3aMeHy:

Onpenenurenu 2-ro, 3-ro 1 N-ro nopsaka. CnocoObl UX BBIUUCICHU.

Pemenne cucrem nmHeWHBIX ypaBHeHH MeTonoM Kpamepa.

Meron ['aycca peneHnst CUCTEM JIMHEUHBIX YPABHEHHM.

Marpuuel 1 AeMCcTBUS HAJ HUMU. PaHT MaTpuubL.

Pemenue cucteM JTMHENHBIX YPABHEHH C TOMOIIBIO OOPAaTHOW MATPHULIBI.

JlekapToBa M MOJsIpHAs CUCTEMBI KOOPAMHAT HA IJIOCKOCTH. [IekapToBa cucrema

KOOPJMHAT B IIPOCTPAHCTBE.

7. Ilpocreiimue 3agaun, pelmacMble B JEKapTOBOM cUCTEME KOOPAMHAT: ONPE/IEIICHNE

PAcCCTOSIHUS MEXAY ABYMS TOUKAMM, JI€JIEHUE OTPE3Ka B JAHHOM OTHOIICHHUH.

BekTopbl Ha INIOCKOCTH U B IPOCTpaHCTBE. KOOpaAMHATEI BEKTOPOB.

9. Ilpocreiimme onepanyuy HaJl BEKTOPAMU: YMHOXKEHUE BEKTOpA HA YUCIIO, CJIOKEHUE U
BBIYMTAaHUE BEKTOPOB.

10.CkansipHoe mpou3BeieHne BEKTOPOB. J{miHa BeKTOpa. Yol MEXTy BEKTOpaMH.
VY ca0BUs NEPNEHIUKYIISIPHOCTH U MApaIEIbHOCTH BEKTOPOB. [Ipoekius BekTopa Ha
BEKTOP.

11.BexTopHOE POU3BEAECHUE BEKTOPOB U €T0 MPUIIOKEHHUS.

12.CmemanHOe IPOU3BEICHUE BEKTOPOB M €TO MPHIIOKECHHUS.

13.YpaBHeHUe TMHUY HA TUIOCKOCTU. ANreOpanvecKkue JTNHUH.

14.T1psmast TuHUS HA MII0CKOCTH. Pa3nuuHble BUbl ypaBHEHUS IPSIMOM JIMHUU: oO1LIee
ypaBHEHUE, YpaBHEHHE MPSMON € YIIIOBBIM KO3(PPUIIMEHTOM, YpaBHEHHE MPSIMON
OPOXOAIIEH Yepe3 3aJaHHYI0 TOUKY B 33/IaHHOM HallpaBJI€HUH, YPaBHEHUE IIPSIMOI,
IPOXOJAILEH Yepe3 IBE 3aJaHHbIE TOUKH.

15.Yron mexay aAByMms npsiMbiMH. PaccTosiHre OT TOYKU 710 IPSIMOH.

16.KpuBble BTOPOTO MOPSIAKA: OKPYKHOCTh, dJUTUIIC, TUTIepOoIa, mapabona.

17.TIpenen 4MCIOBOM MOCIEIOBATEILHOCTA U (DYHKITUH.

ok wbdE

©

0 0
19.T1epBbIit 1 BTOPOI 3aMeyaTeNbHbIC TTPEACIIbI U CIEACTBUS U3 HUX.
20.ITpupamenne aprymenta u npupaiienve Gpyakuun. HenpepsiBHOCTh QyHKIMHN. Toukn
paspsiBa. [Ipocreiinme cBoiicTBa HEMPEPHIBHBIX (HYHKITHIA.
21.TTpousBoanas ¢pyHkuun. ['eomerpudeckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM.
Tabnuia mpou3BOAHBIX U MpaBwiia qudGepeHInpoBaHUs.
22 .ITpounsBogHast 0OpaTHOM, HEIBHOW (PYHKITUU U HYHKIIMU, 33]JaHHON MapaMeTPUIECKH.
23.Jlorapupmuueckoe auddepeHipoBaHue.
24. Tudbdepenunan GyHKIUHA U €0 IPUMEHEHUE K MPUOIMKEHHBIM BEIYHCIICHUSIM.
25.1IpaBuno JlonuTans BeIUYUCICHUS TIPeesioB. PackphiTe HeonpeaeIeHHOCTEN BUIa

(OO), (ooo) u (100 )
26.11pun3Boanbie 1 nuddepeHIrans BeICIMUX nopaakos. Teopembl @epma u Posis.

Teopema Jlarpanxa.
27. @opmyinsl Tennopa u Maknopena.

18.PackpsITHE HeonpeaeaeHHOCTEH Bua (fj, [gj, (0-0) m (o00-0)

MepeyeHb BONPOCOB K 3K3aMeHY:
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9.

[TonsitTe MoHOTOHHOCTH (pyHKIMHU. JlOCTaTOYHBIC YCIIOBUSI BO3pACTaHUS U yObIBAHMUS
(GyHKITIH.

[Tonstue skcTpemyma ¢pynkiuu. Heobxonnmoe ycioBue skcTpeMyma.

JlocTaToyHBIE YCIOBUS SKCTPEMYyMa.

BrimykiiocTs, BOrHyTOCTh rpaduka pynkuun. Touku neperuoda.

JlocTaTouHbIE YCIOBHUSl BBIMYKJIOCTH, BOTHYTOCTH. HeoOxommMoe © 10CTaTOYHOE
yCIIOBHS Tieperuoa.

ACUMNTOTHI TUIOCKOM KpuBOW. HaxokaeHWe BepPTHKAIBHBIX, TOPHU30HTAIBHBIX U
HAKJIOHHBIX aCUMITOT.

[TomHoe nccnenoBanue GyHKIMH U IOCTPOCHUE e¢ TpaduKa.

ITepBooOpaznas pynkiuu. Teopema 06 obmemM Bujae Bcex nepBooOpa3HbiX. [TonsTHE
HEOIIpeIeTICHHOT0 HHTETpaIa.

CBoiicTBa HeolpeAeIeHHOro nuTerpaina. “Hedepymuecs” HHTErpasbl.

10.Tabnuira UHTETPAJIOB.
11.IlpocTeiiimme mnpuemMbl HMHTErpupoBaHus. I[loaBeleHUE MHOXHTEIS IOJ  3HAK

nuddepenmana.

12.3ameHa IepeMeHHON B HEOIIPEICICHHOM HHTETpasIe.

13.MHTerprpoBaHue MO YacTsAM B HEOMPEACICHHOM HHTETpaIe.

14 NuTerpupoBaHue BHIPAXKEHUM, COACPKAIINX KBAJAPATHBIN TPEXUJICH B 3HAMEHATEE.
15.UuTerpupoBaHre TPUTOHOMETPUUECKUX (DYHKITHMA.

16.3amaua o mIomaau KpUBOJIUHEHHOM Tpamneuu.

17.0Onpenenenune onpeaeaeHHOro HHTErpania.

18.0OcHOBHBIE CBOMCTBA OMPECICHHOTO UHTErpaJia.

19.CBs13b ompeieNIeHHOT0 UHTErpalia ¢ HeomnpeaeneHHbIM, hopmyrna Hetotona-Jleitbnuia.
20.3ameHa mepeMeHHOM B OIPEICICHHOM UHTETpase.

21.MlaTerpupoBaHue MO YacTsAM B ONPECIICHHOM UHTErpaJe.

22.BrraucieHue miomaaei ¢ MoMOIIBIO OMPEACIICHHOTO HHTErpaa.

23.Brrancienue auHbI TyTH IIOCKO#N KpuBoit. Jnuddepernman qyru.

24 .Brrancnenne oobeMa Telia ¢ H3BECTHBIM MOTICPEYHBIM CEUCHUEM.

25.00beM Tena BpalieHusl.

26.HecoOcTBeHHBIE MHTETPAIBI TIEPBOTO POJIA.

21 .HecoOcTBEeHHBIE HHTETPAJIBl BTOPOTO POJIA.

28.0Omnpenenenne PyHKITMN HECKOJIBKUX TIEPEMEHHBIX, €€ TEOMETPUUECKHUIA CMBICI.
29.006nacTh onpeseneHust GyHKIIUN HECKOJIbKUX NMEPEMEHHBIX.

30.JIuauu ypoBHS (GYHKIUU ABYX MEPEMEHHBIX, UX T€OMETPUUECKHI CMBICII.
31.YacTHbie MPOU3BOIHBIC IEPBOTO MOPSJIKA.

32.1IpousBoHas 1O HAMPABICHUIO U TPATUEHT (YHKIIUA HECKOJIBKUX MEPEMEHHBIX, MX

F€OMETPUYECKUN CMBICI.

33.lubdepenniman  ¢GyHKIMM HECKOJbKUX TIEPEMEHHBIX W €ro MNpPUMEHEHHUE K

HpI/I6JII/I)K€HHBIM BBIYNCIICHUAM.

34.YacTHbie MPOU3BOAHBIEC BHICIINX MOPSAKOB.

35.0kcTpeMyM (QyHKIHUU HECKOJBKHUX MepeMeHHbIX. HeoOxoanmoe yciioBue 3KCTpeMyma.
36./locTaTOuHOE YCIOBUE 3KCTPEMyMa (DYHKIIMU ABYX MEPEMEHHBIX.
37.Ilubdepennmansupie  ypaBHeHus. OmnpeaeneHue mopsaka auddepeHInanbsHOTo

YpaBHEHUS, PEIICHUS, OOIIETO PEIICHHUS M YaCTHOTO PEIICHHUS.

38.3amaya Komm.



39.luddepennmanbapie ypaBHEHUST TIEPBOTO TOPSIKA. YPABHEHHS C Pa3ACISIIOITIMUCS
MEPEMEHHBIMH.

40.0Oxnoponnbie nuddepeHanbHble YpaBHEHUS MIEPBOTO MOPSIKA.

41.Jluneitasle nudepeHmanbHbe ypaBHEHUS TIEPBOT0 MOPSIKA.

42 .Ilpocreiiiye cayyan MOHMKEHUS TOpsIKa TuHepeHIIMaTbHOTO YPaBHEHHUS.

43.JIuneiinble audQepeHIranbHbple yYpaBHEHUS BTOPOTO TOPSJIKA C IOCTOSHHBIMH
K03 uUIIeHTaMH.

19.3.2 MNepeyeHb NpakTU4YECKUX 3aA4aHNUN

3amanue Nel. PemuTh cucteMy JIMHEHHBIX YpaBHEHUMU:
1) merogom [aycca; 2) merogom Kpamapa; 3) ¢ momorisio oOpaTHON MAaTpHIIBI.

2X+4y+52=3, 5x+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, SX+ 2y +6z2=-1,
3. SX+4y+2z2=5, 4, -3x+2y+z=1],
—6Xx—-2y+5z=7. 8x—-3y+3z=—1.
2X+4y—-5z=5, 3X+5y+4z=6,
5. 3X+2y—-4z=-1, 6. {—2Xx+3y+5z2=-9,
| X—3y+4z=-6. 2X+Yy—-32=3.
S5X+2y+3z=5, —4x+5y +3z=6,
7. {—6Xx—-y+2z=1], 8. 3X+8y+2z=5,
3X+2y—-2z=-1. X—9y—-3z=-5.
—-3x+4y—-4z=7, 4X+y—-3z=-4,
9. 2X+Yy+32=2, 10. SX+3y+2z=7
3X-9y—-4z=17. —2X+6y+5z=—7.

3ananne Ne2. Jlana mupamuma ABCD. Haittu: 1) yron CBD; 2) mimomans rpanu
ABC; 3) o0bemM mupaMmubl.

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).

3agnanme Ne3. Jlan tpeyronsHuk ABC . Haiitu: 1) ypaBHEHUs CTOpOH;
2) ypaBHeHue W JIMHY Meauanbl AM; 3) ypaBHenue u anuny BbicoT BD u CK;

4) ypaBHeHue OuccekTpuchl yria B; 5) Touky mepeceuenuss Mmeamansl AM ¢ BeicoTtoii BD u yrom Mexmy HHMU.

L A(23) B(43) C(L-1) 2. A(-2;4), B(-2;1), 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(-2;3) B(4:3) C(L-1). 10.A(6;1), B(6;-3), C(3;-1).
3amanue Ne4. Haittu npenen ciepyromux (QyHKIHM:
2 [\3 3 .
1 a)lim 6x : \/x_+2x’ 6 lim (x +21) (\/;+1)’
x> 3X°+2X—-5 x>-1 2X°—=3X—-5
cos” x 3
¢) lim , 2) lim (X—”’j .
x>l x—1 x>0\ X + 4
_3x% +4x +1 . AXx*-12-2
2. a)lim— , 6) lim :
x>0 59X +3X -1 >4 \/3X+4 —X
i 1
) lim S 3 2) lim (x - 1)z

x-7 SN 5X

X—2



3.

4.

5.

6.

7.

8.

3P X +2
a) lim

on 2X° —6X+8

. COSX
6) lim

vl 2 !
e )

V4
2 X5 ="
4

_BX*+3Vx+1
a) lim — :
x>o 2X° —4X+ 2

) lim ,
x>t T
2 ——X
2
2) lim 2x% +4x -3
oo [xd 1 3x +8x°
6) lim X =1
x>Z 197 X
2
4) lim 6x°> —8x%*+3
o0 [x® 434+ 2x%
. SIinbX
8) lim

-0 arctg2x

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

o0 6x4 +2 —3X
. T
imtgx-| x—=|,

6) lim tg [ 2)

X
2

. TX—=3x*+2
a) lim

x>0 JOx* + x% +3

ae

6)lim —~2 /.
X—2 X — 2

3_
6)"mx—8’
X2\ X+2 =X

2) lim (4 il ijx |

x>0\ 34 2X

6) lim vi-x-2

>3 x> 4+ X -6

2) lim (4 - x) 3.

X—3

. /Bbx+4 -3x
6) lim —; :
x>1 3X° +5x -8

4x-2
2) lim (1‘—’(} |
X—>00 :3__ X

5) lim \/x+1-(x2 —1)’

x>1 X% 43X + 2

2) fim (2 + x)w.

x——1

. Al2—X+X
6) lim Y22 %
x>2 X +8

. (4+3x)“
2) lim :
x>0\ 2 + 3X
6) lim X +27
=36 —X+X

2) lim (x—3)x54.

X—4



N8x® +3x +2X° JX-5- (x2 — 25)

9. a)lim , 6) lim = ,
x>»  B6X” +3x—-1 x5 2X° —6X—20
x 22
X' -1 C(6+x2)
6) im o 2) lim ~
- cos”2 om\3+X
. 4x*+3x+8 . AJX+8-4/—X
10. a) lim , 6) lim ,
o ox? 4 NX2+ 4 >4 \J1— 2x — /13 + X
&) lim X aiim (822
x—mxz_ﬂ-z’ x> | §_ 2% )

3ananue Ne5. Hailitn mpowmsBomnyro Y’ ( X) cienyromux (QyHKIIHK:

_3
1. a) yzw 6) y:(arctg\/;)cosx’
sin® 4x
g(xy? + 2 )=0 y =arcsin4/t,
B) g(y ) T) { =y
2. a) y=4%xarccos7x-3°%, 6) y=(sin5x)",
: =Ig(l+t2)
tg(x+y?)- 2 =1, y !
) oy ){ﬂ
—sin 2x X
3. a) y=e (arctgx+tg3x), 0) y:(arccos“\/?) ,

B) Xy= Ig(x—\/y)+3, . {y:arcsin(l—t),

X =~/2t —t°.
4. a) y= 477" —arcsin 2x, 6) y = (tg &)_arccosx’
lg(x — cosx)

=arctg(l+t),
B) x-y?+e™ =0, r){y v

x=lg(t? + 2t + 2)



10. a

a) y= (arccos4x —tg? 2x)e'x,

B) q/x-y+lg§:0,
y

16* —cos3x
arcsin?5x

a) y=

B) Yy’ +e*-cosy=X,

. a) y=(3"% +cos2x)arcsinv/x,

B) yVx —e*¥ =4,

vy=— 3"
arccosvx +Ig(1-x)’

B) COSX-5y° +e% =0,

a) y= (2‘*2 + BeW)arcctg Jx,
3

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

_ 3c087x - 2e4/x

)Y :
arctgv/x* +1

B) 3¥-3/x+y=4,

6) y =X arcsinm

6) y=(ctg3x)™,

Y= arcctg/t,
x=IgL+t)
6) vy :(arctg8x)5ﬂ,

y:Ig(t+\/f),
r)
x:(Z\/f+1)2.

6) y=(ctg2x)™,

N {y:w/St—tz—lS,

x =arcctg (4 —t )

arcctg( x2—1j

0) y=X ,

0 y = ctg’t,
X =sin®t.

y = Cos’t,
r)
x = log,(ctgt )

6) y — (lg X)arccost’

r) y:tgst’
X =sin*t.

3aganne Ne6. Boruucnuth npuOmmkeHHO, ¢ moMomblo nuddepennuana:

1. a) /16,13, 6) sin32°15'
2. a) 37,91, 06) cos31°45"



3. a) 24,76, 6)
4. a) 327,34, 6)
5. a) 415,23, 6)
6. a) 35,46, 6)
7.a) 481,21, 6)
8. a) 3/7,73, 6)
9. a) /6493, 6)
10. a) 4/63,18, 6)

tg 43°30 "

arctg 0,93.
arcctg 1,12.
ctg 46°18 ",
sin47°12".

cos 43° 48",

arctg 1,15.

arcctg 0,89.

3aganue Ne7. Halitu HeompeneneHHbI HHTErpal:

dx Vxdx
L3 legzx’ R I\/;+3’
2. a) [Xsindx, 6 | \/&)(3
X+

3. a) je“xdx,

4.a)jJ%, 6)j

O )

Xdx

50 Josoaa O | f:ixl'
6. a) Jxﬁzilx4’ 5) J-x/_dx
7. a) Iar(\:/%dx’ 5) J-(>i/4;1__);ix
8. a) j% 6) jﬁdfs,

B) [ xsin3xdx

B) Ixe‘zxdx.

B) sz In xdx.

B) jxcostdx.

B) [arctgxdx.

B) [arccosxdx

B) Ixsin 2Xdx.

B) J XIn xdx.



dx dx
% 2 j(1+x2)arctgx’ °) j§/§—+1

B) jxcos4xdx.

Isin xadx 5) I xadx

10. a , ,
cos? X N

B) [xe'dx

3aganme Ne8. C momoIiibio ONPENeICHHOIO MHTErpajga BBIYHCIUTH ILUIOMIAIb
3eMEJILHOI0 y4acTKa, OTPAaHMYCHHOTO JIMHUSMU:

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

c y =2x* —5x + 4, 6 y=X*+8x-7,
' y=3x-2. ' y=x+1.

. y=—-2x" +3X +6, 8 y=3x* +4x -8,
' — X ' y=—2Xx+1.

9 y =—3x* +6X + 4, 10 y=-2x* +5x+1,
' y =3x 5. ' y=x-5.

3aganne Ne9. Haiitu rpaguent ¢yHkumu Z=2(X;y) B Touke M W TPOU3BOAHYIO

[0 HampaBJIeHHI0 BekTopa | .

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

Xy

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

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



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

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

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

2

7. z=3/yin2X +5c0s + ¥, M(4:8); 1=(4;5).
4 X 4
X Xy Y, -
8. z=3ctg—+In—-—; M(2;4), | =(7;5)
=30+ Y -3 @:4) T=(7:5)
X’ 4y . a) To(_E.
9. z= +In—2 -3x; M(4;1); 1=(-5;4).
. 7y X
smz

10. z:3y-tg(%-x2j+1/—y2+5x+2—xy; M(2;1); 1=(4;2).

3apnanme Nel(. Haiitu yactHoe pemeHue nud@epeHIManibHOro ypaBHEHUS,
YAOBJIETBOPSIONIEE HAdyalbHOMY ycioBHio (3amada Kormm):

1. 1-y2dx+ yv1-x?dy=0; y(0)=0.

2. (1+x?)dx+ L+ y? )y =0; y(0)=1.

3.y —ytgx =i; y(0)=0.
COSX

4. (y*+ xz)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.

8.

9.

10.

(1+ex)yy’:ex;
VX% + y2dx = xdy — ydx;

sin ycosxdy =sin xcos ydx;

y- Y

=1+X;
1-X

19.3.4 TecTOBbI€ 3a4aHuA

3a1a
HHS

Ycnosue 3agaun

BapI/IaHTLI OTBCTOB

2

3

2 2

y

OKCIEHTPUCUTET TUIIEPOOITBI T =1paBen

4/5

5/4

5/3

KaKI/Ie N3 YCThIPEX MJIOCKOCTEH SABIISIIOTCS B3aUMHO
NEPICHAUKYISIPHBIMU:

(a) x+y—-z-1=0,

(06) 2x-2y+5=0,

(B) x+y-z-1=0,

(r) Xx+y—-z-1=07?

(a) u (6)

(@) u (r)

(6) u (8)

(8) u (r)

Paccrosaue MEXIY napaJliCJIbHIMU NPSIMBIMHA

3X+4y=0 u 3x+4y—-5=0 paBHO

Bonbmas nomyock smiumnca 4x* +25y? =100 pasna

25

Kakas n3 miockocteit
(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
MEePIEHANKYIIIpHA IPIMOA — = ——
P yJIpHa Ip 5 2 3

(©)

(r)

Kaxue 13 nepeducieHHbIX Nap OpsMbIX ABJISIOTCA B3aUMHO
MIePIICHANKYIIPHBIMH?

(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 TpU CTOPOHBI apajiiesorpaMmma
5x—3y-14=0; 5x-3y+8=0; 2x+y+1=0.

VYkaxxure 4eTBEPTYIO CTOPOHY.

2x+Yy =10

VYron Mexay miaockocTamMu 4X—2y+3z+7=0 u
4x—-2y+3z+1=0 pasen

00

Paccrosiare mexay npsmeiMu 4X—3y+7=0 u
4x—-3y+2=0 paBHo




10 X2 2
DKCIEHTPUCHUTET DILIUTICA % + 3 =1 paBen 0.8 05 0.9 0.7

11 RV
OKCUEHTPUCHUTET THIIEPOOITBI T =1 paBen 14 1,25 12 1,55

12 | Kaxas u3 npsiMbIx
X_y-1 z-4

Jea (@ ©) (x) )

3 2 3
X y+1 z-2

W=

MepIEeHANKYIIpHA TuIockocTd 2X—5y+102+5=07

19.3.4 MNepeyeHb 3ag4aHNM ANA KOHTPOJbHbIX paboTt
MpumepHbIN BapMaHT KOHTPONbHOM paboTbl N21 no TemMe «NIMHeNHasA U BEeKTOPHas anred6pa»

1. Pewwutb cuctemy nuHemnHbIX ypasHeHun: 1) metogom Kpamepa; 2) metogom

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

Maycca.

2. Hantn npousseneHne matpuy AB n BA:

30

—4 1 -5 0 -1 2
A= . B= .
3 2 4 3 -2 1
~1 4

X+2y—6z+2t=1,
3.Hantun obuiee pelieHne cuctembl: < 2x+4y+z+ 3t =-2,
—-3X+2y+6z-5t=3.

4. Nans! Bepmmubl mupamuael: A( 2;-3;5); B(0;6;-2); C(3;1;-5); D(2; 1;1).
Haiitu ZABC, SAABC; Vrmp-

5. Jlokasats, 4to Bektopsl a=(2;-3; 1), b=(3;2;-4) u c=(-1;-5;3 ) mexar B 0HOI
MJIOCKOCTU (KOMILTAHAPHBI).

MpuMepHbIM BapuaHT KOHTPOSbHOW paboTkbl N22 no Teme «aHanUTUYeCKas reoMmeTpusa»

1. Dans! Bepmuasl nupamuasl: A( 2; -3;5); B(0;6;-2); C(3;1;-5); D(2;1;1).
Haiitu ZABC, SAABC; Vrmp-

2. Jloka3aTh, 4TO BEKTOPBI 52( 2;-3; 1), 6=( 3;2;-4) u E=(—1;—5; 3) nexar B OJIHOM
MJIOCKOCTU (KOMILTAHAPHBI).



MpuMepHbIN BapuaHT KOHTPONbHOM paboTbl Ne3 no TeMe « npeaen pyHKUUU, NpoU3BOAHaA»

Haiitu npenen GyHkimu:

3% ++/4x* +1

Hatitu npoussoanyio Y (X):

L IXLOO 5x2 +3x—1 ' 1. y:(arccos4x—tgzzx)-eX
2 VX' -12-2 2. y=(ctg3x)”
' H“ 3X+4—x
. Sin3x X
3. lim 3. JX-y+lg==0
-7 $iN5X B) y gy
4. lim (x—1)z. 4 y = arcctg/t,
o —1gL+t)

5. Bpaucauth mpUOIMKEHHO, C
nomotpio auddepennuana: 3/27,34.

MpumepHbIN BapuaHT KOHTpOJibHOM paboTbl Ne4 no Teme «HeonpeaerneHHbIN U onpeneneHHbIN
MHTEerpan».

1. Hantu nHterpan:

arccos’ xdx X+1 )dx
) TR o [

B) [ xsin2xdx,

) [x-Inx-dx, 1) _[(X 2)dx ¢) [cos®x-sin’ xdx.
1

2. C nomoulblo onpeaeneHHoro uHTerpana BblYMCNUTL MMOLAAb 3€MENbHOro Yy4yacTka,
y=x>+8x-7,
y=x+1.

orpaHn4YeHHoro NIMHNAMI: {

19.3.5 Tembl KypcoBbIX paboT
He npegycMoTpeHbl
19.3.6 Temnbl pechepaToB

He npegycMoTpeHbl

19.4. MeToamyeckne martepuanbl, onpegensiowme npoueaypbl OUEHMBAHUA 3HAHUW, YMEHUN,
HaBbIKOB U (UNX) ONbITa AEATENIbHOCTU, XapaKTepuU3yroLwmux aTanbl hopMupoBaHUs KOMNETEHLMN

OueHKa 3HaHWIN, YMEHUN N HaBbIKOB, XapakTepusyolasa aTanbl OpMUPOBAHUSA KOMMETEHUMIA B
pamMkax usyvyeHust ANCUMNITMHBLI OCYLLLECTBNAETCA B XO4€e TEKyLLEN U NPOMEXYTOUHOW aTTecTauun.

Tekywaa aTTecTaumss NpPoOBOAUTCA B COOTBETCTBUM C [lonoxeHueM O Tekylwen atrectauum
obyyarowmxca no nporpamMaMm  Bbicwero obpasoBaHus  BopoHexckoro  rocygapcTBEHHOro



YHUBepcuTeTa. Tekywasa atrectaumsa npoBoguTca B popMe ycmHoz2o onpoca (UHOueudyarbHbIl 0fpoc);
nucbMeHHbIx pabom (KOHMporbHbie pabomel.); mecmupogaHusi; Kputepumn oueHnBaHns NpMBeaEHbI BbiLLE.

lMpomexyToyHaa aTTecTaums NPOBOAUTCA B COOTBETCTBUM C [lOMNOXeHMeM O MPOMEXYTOYHON
aTTecTtaumm obyyarrLmnxcs No nporpaMmmam Bbicllero obpasoBaHusi.

KoHTponbHoO-n3MepuTenbHble MaTepuarnbl MNPOMEXYTOYHOM aTTecTauuM BKIOYalT B cebs
TEOpeTUYEeCKne BOMPOCHI, MO3BONSAKOLME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWIA W MpaKTUYeckKue
3a4aHus, NO3BONSAOLME OLEHNTb CTENEHb CHOPMUPOBAHHOCTN YMEHMI N HABBLIKOB.

Mpy ouEeHMBaHWM UCMNONb3YHOTCA KONMUMYECTBEHHbIE LUKamnbl OLeHOK. Kputepum oueHuBaHus npusBeneHbl
BbILLE.

KonTposbHo-u3MeputenbHbiii matepuai Ne 1

1. [HoctaTouyHble YCNOBWUSI 3KCTpPEMyMma.
2. BbluucneHue nnowagen ¢ NoMOLLbH ONpedesieHHOro MHTerpana.
X

3. 3apava. Hantm yactHble nponsBogHble dyHKUMK: Z = 3\/; . y2 + 20087Zy -y g4

-1 40
4. Haiitu obparnyto matpuiy A A=| -2 3 1
-3 2 3

_ Bx% —/x3 +2x
5. Brwramcnuts npepen lim > .
x> 3X° 42X -5

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

KonTpoasHo-uzmMepurenbHblii Matepuain Ne 2

1. [ocTtaTouyHble yCrnoBuA BbIMYKINOCTU, BOrTHYTOCTWU. Heobxogumoe n poctaTovHoe ycrnoBuA neperM6a.
2. Onpep,eneHVle onpeneneHHoro unHterpana.

Xy
. 7IX ry
3. 3apava. Hantm yactHble nponsBogHble dyHKUMK: Z = 2X - 31/ y+Yy-Sin ? +3e8 .

(e 1)-(vxH)
4. BpaucnuTh Npeaen )!I_)I'E 2X2 "3y 5 .

Haiitu npousBoHyt0 HesBHOU QyHKIMu Xy = Ig(x =Y )—i— 3.
B Touke A HaWTH rpagueHT QYHKIIUN U IPOU3BOJHYIO 0 HANPABIECHUIO, HAYIIEMY OT TOYKH A K TOUKe B:

z=x*-6x°y-2xy’+4; AL 2)  B(0;-3)

KontponbHOo-n3mepurenbHbiil MaTepuan Ne 3

1. TMepBoobpasHas dyHKLMKN. TeopeMa 06 obLiem BUae BCex NepBoobpasHbix. [NoHsATUE HeonpeneneHHoro
WHTerpana.
2. 3apaya Kowm.

dx

3. Bagava. Hawtum uHTerpan: I > -
xlg“ x



wN e

—-3Xx+4y-4z=7
Pemuts cuctemy nuHeHHBIX ypaBHeHUi! MeTonoM "aycca: 2X+y+3z2=2

3X-5y—-4z=7

: x®-8
Brruncnute npenen lim——-.
2 AX+2 =X

arcctg(xz—l)
Haiitu nponsBognyro Yy = X

KonTposbHo-u3MeputenbHbiil MmaTepuan Ne 4

[MoHATME MOHOTOHHOCTU byHKUMMK. [JocTaToyHblEe YCnoBus BO3pacTaHWs U ybbiBaHMSA DYHKLNW.

BbluncneHne obbema Tena C M3BECTHbLIM nonepevyHbiM cevYeHuneMm.

Jxdx
JX+3

5 lim 7X—3%x>+2
BIYUCIIUTH Hpeﬂeﬂ T .
> JOx* + x* +3

) arccos 2x

3apada. Hantu nuterpan: I

Haittu npoussognyro Y = (Ig X
Haiity uHTErpan I X-sindxdx.

KonTponbHo-uzMeputensHbiii Matepuan No 5

MoHaTue akcTpemyma dyHkumn. Heobxogumoe ycrnoBue akcTpemyma.
Ob6bem Tena BpalLeHUs.

3apada. Hantm obuwee pelwenne guddepeHumansHOro ypaBHEHUS: y’ —ytgx =——

COSX
Hansl BepmmHel upamunsl: A(-2; 3; 1); B(0; 5; -2); C(3; 4; -2); D(4; 1; -1). Haittu ZABD; Spagc; Viup-
.ox%-1
Brruncnuts npeaen lim———.
x—-1 T X
COS —

y =tg°t,

Haiitu npousBoanyo y' X): ) .
() x=sin"t.

KontponbHO-n3mepurensHbiil Mmatepuai Ne 6

lMonHoe wuccnepoBaHWe YHKUUM U NOCTPOEHME ee rpaduka.
3ameHa nepemMeHHOW B onpeneneHHOM WHTerpane.
3apgava. Hantu obuiee pelieHne auddepeHunansHoro ypaBHeEHUS:

(y2 +x2)dx—2xydy:0.

-1 2

0 4 -1
Haiitu npoussenenue matpuri AB u BA: A= 1 3 4] B=|5 -3
4 1

o xXP+27
Brruucnute npenen lim

>3 JB—x+x



=

A w dE

Haiitu npousBouyo Y :e—sm2x(

arctgx +tg3x).

KontponbHo-u3mepurensubiii matepuai Ne 7

HecobcTBeHHbIE MHTErparbl NePBOro poaa.
OnddepeHumnan yHKUMN HECKOSbKUX MEPEMEHHbIX U ero NpuUMeHeHue Ans NpUoMXKeHHbIX
BbIYMCIEHUN.

3apava. Harity obwee pelwenne anddepeHumnanbHOro ypaBHeHUs: (1+ eX )yy' = eX .

4x+y—-3z=-3
PelunTb cMCTEMY NUHENHbIX ypaBHeHU MeTodom Kpamepa: 5X+4y+z=5
—6Xx—-2y+52=7
. sinx
Bbiuncnute npegen lim———-.
X=>r X° — 7T

Haiitu o6nactb onpeaenexus gyHkuum: Z = In (X2 - y).

KontponbHo-u3mepurenbubiii MaTepuan Ne 8

AcCUMNTOTHI IIOCKOI KpHBOﬁ. HaXO)K}IeHI/Ie BCPTUKAJIBHBIX, TOPHU3OHTAJILHBIX U HAKJIOHHBIX aCHUMIITOT.

HHTCFpHpOBaHI/Ie 0 4acCTdM B ONPEACIICHHOM HWHTCIpaec.
X2 + y2dx = xdy — ydx

3anaua. Haiitu obree pemienue qudhepeHnaibsHOr0 ypaBHEHHMS:
_ Tx=3x*+2
lim

x—0 | 4 2
Breraucnuth npeaes 9X X+ 3 .
\ 24,76

Bbruuciuth NpUOIMIKSHHO, C TIOMOIIbIO TuddepeHimaa;

Brruncnuth NpUOIKEHHO, ¢ ToMoIIblo auddepeHnnana.

(1,04) - (2,03

KonTpoabHo-uzmMepurensHblii Matepuan Ne 9

CeolicTBa HeonpegerneHHoro umHTterpana. “Hebepylimnecss” nHTerpans.
JInHenHble anddepeHUmnansHble ypaBHEHUS BTOPOro nopsiaka € MOCTOSHHbIMU KO3ULMEHTaMMU.
3apgava. Hantu unterpan: IXCOS4XdX.
Iau tpeyronsauk A(4; 1), B(3; 1), C(0; -3). Haiitu ypaBHenue 6uccekrpucet AK..

_ /8x° +3x +2x°
Brruncnute npenen lim 3 .

xox BX7+3x—-1
Haiiti npounsBoaHyto HessBHOM QyHKIUN Xy = |g(X — \/y )+ 3.

KoHnTtponbHO-u3mMepurensHbiil Mmatepuai Ne 10

BbINyknocTb, BOrHYTOCTb rpadmka yHKUMU. ToukmM neperuba.
BbluncneHme anvHbl oyrn NnocKOW KpuBOW.



L

3agava. Pewwutb 3agady Kowm: (yz + X2 )dx —2xydy =0; y(4): 0.
5
i _ x—4
Brruucnuts npenen !(I_I’L] (X 3 ) .

3
Haiitn npoussoanyro Y = (ctg 3X)&.

HUccnenoBaTh QyHKIHUIO HA SKCTpeMyM: Z = 2X2 + 3y2 — Xy + 2X — V.

KonTponbHOo-u3MepurenpHblii Matepuain Ne 11

MpocTeiwne nprvembl MHTErPUpOBaHUsA. MoaBedeHWe MHOXUTENS MO 3Hak AvdbdpepeHumana.
YacTHble NpOM3BOAHbIE BbICLUMX MOPSIAKOB.

3apava. PewwunTb 3agavy Kowm: y’ - yigX =—; y(O) =0.
COSX
oxP-1
Brruncnute npenen lim ———.
Xx—-1 T X

Beraucmuts 3/ 27,34 npubnmkenno, ¢ momompio auddepeHnuana.
Haiitu Bce BTOpbIe YacTHble ponssoanbie: Z = 2X - ArCSin.,/ Y.
KonTponbHo-u3zmeputenbHbiii Mmatepuan Ne 12

UHTerpmpoBaHne BblpaXXeHUN, CoaepXaluMx KBagpaTHbI TpexuyrneH B 3HameHaTene.
HdoctaToyHoe ycnosue akcTpemyma yHKUUM ABYX NEPEMEHHbIX.

sin xdx
3apada. Hantu nuterpan: .[—2 .
COS™ X
59X+4y—-3z=-3
PemmTh cucTeMy JTHHEHHBIX ypaBHeHHit MeTonoM Faycca: < —2X+3y+8z =1
X—-4y-7z=1

. A2=X+X
Brruucnute npenen lim — 5 -
x>-2  X°+8

,04
BbI4ucnTh NPUOIMKEHHO, C TIOMOIIBIO TU(PepeHIraa; (0,94)1 .

KonTponbHO-u3MepurenpHelii Matepuan Ne 13

3ameHa nepemMeHHON B HeoMNpeaerneHHOM WHTerparne.
JKCTpeMYM (DYHKLMM HECKOTbKUX MepeMeHHbIX. HeobGxoaumMoe ycrnoBue aKkcTpemyMma.

3apava. Hantm obwee pelwwenne guddepeHumnansHOro ypaBHEHUS: w/l— y2 dx + yvl— X2 dy =0.
2x* +3x-5

Brruncnute npeaen lim

= 6 x4 +2 —3x '

{y =ctg ’t,

Haiitu npousBoHyto y' X): .
() X =sin’t,

Haiitu o6nacts onpenenenus Gpynkuuu: Z =



KonTponbHo-u3mMepurtenbubiii matepuan Ne 14

OunddbepeHumnan yHKLNM HECKOINbKMX NEPEMEHHbBIX U ero NPUMEHEHWE K NPUOAMXKEHHbIM BbIYUCTIEHUSAM.
OunddbepeHumnansHble ypaBHeHusi. OnpegeneHne nopsgka anddepeHunansHOro ypaBHeHus,
pelleHnsl, OOLEero pelleHnss U YacTHOrO pPeLUEHUS.

3apava. Pewwwutb 3agady Kowu: Xy' +Y - e* = 0; y(l) =1.

Jansl BepuHel mupamugsl: A(2; -4; 3); B(0; 3; -2); C(1; 1; -5); D(-2; 1; 1). Haditu ZACD; SAagc; Vimp-

Haittu npoussognyro Y = 3% + cos ZX) arcsin \/; .

X+1

Haiitu unrerpan I— dx.
V8- X’

KoHnTtponbHO-u3mepurensHbiii Mmatepuai Ne 15

WHTerpmpoBaHne TPUrOHOMETPUYECKUX (PYHKLNNA.
OnpepeneHne (yHKUMM HECKOIbKUX MEPEMEHHbIX, €€ TreOMEeTPUYECKUA CMBbICH.

3apava. Bblumcnute npnbnumxeHHo, ¢ noMmoLLbio anddepeHuymnana: (1,04)2’98.
5X+2y+6z=-1

PemmTh cHCTEMY TMHEHHBIX ypaBHeHuit MeTonom Kpamepa: < —3X+2y+2Z =1
8x—-3y+3z=-7

. A8x% +3x+2x°
Brruucnute npenen lim .

3
x—o  BX° +3x—1
B Touke A HaiiTw rpagueHT (GYHKIMK U IPOU3BOIHYIO 110 HAIPABJICHUIO, UIYLIEMY OT TOYKH A K TOYKe B:

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

KonTponbHO-u3MepurensHelii MaTepuan Ne 16

MHTerI/IpOBaHI/Ie no 4actaM B HeonpenerieHHoM uHTerpane.
O6bnacTtb onpepeneHusa d)yHKLJ,I/IVI HECKOJIbKMX NepeMeHHbIX.

3apava. Pewwutb 3agavy Kowwm: y’ — LZ =1+ X; y(0)= 0.
1-x
Iau tpeyronsauk A(2; 3), B(-4; 3), C(-1; -1). Haiiti ypaBuenwue u miuny Beicor BD u CK.
. AX=5 -(x2 —25)
Brruncnute npenen lim 7 .
x5 2x° —6Xx—20
Haiitn nponsBoaHyto HesiBHOH (yHKIm COSX - 5y2 +e¥ =0.

KoHTtponbHO-u3MepurensHbiil matepuan Ne 17

3apgaya o nnowaan KpUMBOSMHEWHOW Tpaneuuu.
YacTHble Npou3BoAHbIE NEepPBOro Mnopsiaka.
e

3agada. Bblumcnutb onpeneneHHbl MHTerpan: IX In xdx.
1



s lim %= 3x% +2

BIYHCIATH TIpEEN —_—.

=0 JOx* +x* +3

Boranciuts +/64,93 npubmmkenno, ¢ nomompio auddepennuana.

N

Jx-8

dx

9
Brrunciuth onpeaeneHHmﬁ HUHTErpall '[
1

KonTponbHo-u3zmepurenbubiii Mmatepuan Ne 18
dopmyna HbtoToHa-JlenbHuLa.
MpocTenwmne cnyyan NnoHWXeHUa nopsiaka A depeHUnanbHOro ypaBHEHUS.
3apava. Haiitu Bce BTOpble YacTHble nponssoaHble Z = alCCOS,/ XY .

. T
sinf —-X
. 2
Brruncnute npeaen lim ——2.

x—2 X—2
y =Co0s’t,
x = log,(ctg t ).

1

Haiitu npoussoany:o y'(X): {

. -3x
BpluncinuTh onpeneacHHbli HHTErpa J. X-e 7 dX.
0

KonTponbHo-uzmepurensHblii MaTepuan Ne 19

OcHOBHbIE CBOWCTBa ONpeaeneHHoro WHTerpana.
JIuHenHble anddepeHumnansHblie ypaBHEHUS NepBoro nopsaka.
. 2 2
3apgava. B Touke A(0;1) HawTv rpagmeHT dyHkumm Z = Xy3 - 3xy +yY + 6X n NPOUN3BOLHYLO MO
HanpasneHuo, nayliemy ot Toukm A K Touke B(4;3).

. T
Brruucnute npenen lim th . (X — E] .

X—>=
2

; X
Haittn npousBognyro Y = (sm 5X)e .

3
Haiitu BCce BTOpBIE YaCTHBIE IIPOU3BOIHbIE: Z = In (y +X )

KonTponbsHO-u3MepurensHelii MaTepuan Ne 20

Mpon3BogHasn No HanpaBneHWIo U rpaaneHT PYHKLUM HECKOMBKMX NEPEMEHHBIX, X TEOMETPUYECKUI
CMbICH1.
OpHopogaHble auddepeHunanbHbIe YpaBHEHNS MEPBOTO Nopsiaka.

. Z=+/3y+ X2,
3ap,aqa. Hantn Bce BTOpPbl€ YaCTHble NMPOnU3BOAHbIE
-2 4

5-3 0 4 -1
A= , B=
-4 0 3 5 2
y ) 3 5
Hantn npounssegeHne matpuy AB n BA:



© N

10.

11.

12.

"m«ﬁ—x+x

3
BoiuncnuTs npegen <72 X +8
Z“F
Haiitn uuterpan —= dx

N

KoHTponsHO-m3MepuTenbHbIi MaTepran Ne 21

HecobcTBeHHbIE MHTErpanbl BTOPOro poaa.
OkcTpeMyM OYHKLMKN HECKOSBbKMX NepeMeHHbIX. Heobxoanmoe ycrnoBme akcTpeMmyma.
e

3apgava. Bblumcnntb onpegeneHHbIN MHTerparn: .[X -Inx-dx.

1
. T
SIN| —-X
. 2
Bbiuvcnuts npegen lim ———= .
xX—2 X—2

BblumcnuTs §f8,21 NpPUBMNMKEHHO, C MOMOLLLIO AnddepeHumana.

X dx
+4

=

5
Haintn nHterpan I
0

KouTtponbsHo-u3mepurenbHbiil Mmatepuan Ne 22

JIHUKM ypoBHS YHKUUKN OBYX NEPEMEHHBIX, X TEOMETPUYECKUI CMbICHT.
OundhdepeHumnansbHble ypaBHEHMS NEPBOro Nopsiaka. YpaBHEHUSA ¢ pas3gensalowmMMncsa nepeMeHHbIMU.

2
3agava. Bblumcnutb npnbnumxeHHo, ¢ noMmollbio auddepeHumana: \/4,97 + (2,04) .
2X+4y+52=3
PelumnTb cUCTEMY NUHENHBLIX ypaBHeHW MeTogom Maycca: § —4X+3y—72=8.

3X+8y—-z=-2
5
ﬁ..

Bbluncnute npegen lim (X—3 )
X—4

Haitu npouseogHyo Y = (arccos 4x —thZX)e'X .
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