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OneHoOYHbIE MaTepualibl — 3TO COBOKYITHOCTb y4eOHO-METOIMYECKUX MarTepuasioB (KOHTPOJIBHBIX 3alaHui,
onucaHuil Gopm M mponenyp, OLEHUBAEMbIX PECYPCOB B IUCTAHIHOHHBIX y4eOHBIX Kypcax), MpEeIHA3HAYECHHBIX AT
OLEHKH KadeCcTBAa OCBOCHMS OOYYAIOIIMMHCS AWCHHUIUIMHBI «BbIcmiasg MaTreMaTHka» Kak dYacTH OCHOBHOH
00pa3oBaTeNFHON IPOTPAMMBI.

b — o1IeHUTH COOTBETCTBUE 3HAHWHA, YMEHHUH 1 YPOBHS MPHOOPETEHHBIX KOMIIETEHIIHH, 00yJaroIIuXCs EJISIM
1 TpeOOBaHUSIM OCHOBHOI 00pa3oBaTEIbHON NMPOTPAMMBI B XOJI€ IPOBEACHUS TEKYILETO KOHTPOIA M IPOMEKYTOTHOH
aTTecTaluy.

OcHoBHas 3a/1aua — 00ECIEeYUTh OLICHKY YPOBHS C(hOPMHUPOBAHHOCTH OOIEKYIBTYPHBIX M MPO(eCcCHOHAIBHBIX
KOMITETEHIIUH, TPUOOpETaeMbIX O0YUYarOIMMCS B COOTBETCTBUH C STUMH TPEOOBaHUSIMH.

KoHTponb 3HaHuH, 00y4alomuXxcst IPOBOJUTCS B (POPME TEKYILIET0 KOHTPOJIS ¥ IPOMEXKYTOUHOM aTTeCTALIH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH TIPOBOJUTCS C LENBIO ONPEAEICHHUs CTENIEH! YCBOCHHS Y4eOHOr0 MaTepH-
ajia, CBOGBPEMECHHOTO BBISIBIICHHS U YCTPAHEHHS HEJOCTATKOB B ITOJATOTOBKE O0YJAIOMINXCSA U IPUHATHSA HEOOXOANMBIX
Mep II0 COBEPIICHCTBOBAHUIO METOAMKH MPETIONAaBAHMUs YIeOHOH AUCIIUILTNHEI (MOIYIs), OpraHu3anuy paboTel 00y4a-
IOIINXCS B XOA€ YI€OHBIX 3aHATHH U OKa3aHHUS MM HHIUBHUAYaAIbHOW MOMOIIH.

K koHTpOIIO TeKymied ycrieBaeMOCTH OTHOCATCS NMpOBEpKa 3HAHWN, YMEHHH W HaBBIKOB OOyJarOIIUXCS: Ha
3aHATHAX; MO PE3yJIbTaTaM BBINOJIHEHHUS KOHTPOJIBHBIX Pa0OT; IO pe3yIbTaTaM BBIOJIHEHHS 00YJalOMUMHICS THIIOBBIX
pacyéroB; Mo pe3yiabTaTaM IPOBEPKM KauyeCcTBa KOHCIIEKTOB JIEKIIMH W HWHBIX MaTepHaioB. [Ipu oleHHBaHHUU
(ompeneneHun) pe3ysbTaTOB OCBOEHUS JMCUUIUIMHBI MPUMEHsIETCS TPaJAWIMOHHAS IIKajda OUEHUBAHUS («OTIUYHOY,
«XOPOII0», KyJOBJIETBOPUTEIBHOY, «HEYIOBJIETBOPUTEIHLHOY).

TeKyma;I arTeCTanusa CTYACHTOB MNPOBOJUTCA Ha OCHOBAaHUHU PE3YJIbTATOB BBINIOJIHCHUSA HWMU PACUYECTHBIX
saganuii (P3) u kouTponbHBIX pabot (KP), u odopmiseTcs B Bue BegoMocTel o cucteme 0-1-2,

Ilo wroram m3y4deHUs pa3fenoB AWCIMIUIMHBI «Bbicmias mMaTeMaTuka» oOydaromuecss B KOHIE KaXKIOTO
y4eOHOTro ceMecTpa MPOXOAAT MPOMEXYTOUHYI0 arTecTanuu. PopMa NMpoBeIeHUS aTTECTAllMd — 3K3aMEH B YCTHOH,
MTICBMEHHOHN (hOpMax MM TECT: 3TEKTPOHHBIN OMIeT, HOpMHUPYEMBIH CITydaifHBIM CIIOCOOOM. DK3aMEHAIMOHHBIE OUIICTHI
U TIEpeYHH BOIPOCOB, 33/a4, NPUMEPOB, BHIHOCHMBIX Ha IPOMEKYTOUYHYIO aTTECTallHIO, COCTABISIIOTCS € YUETOM
COJepKaHMs TeM y4eOHOH TUCIUIUIMHBI ¥ MOJIIHCHIBAIOTCS 3aBEAYIOIINM KadeIpoi.

B sK3aMeHalMOHHBIH OWJIET WIIM BapHAHT TECTa BKIIIOYAIOTCS 1B TEOPETHUECKHUX BOIIPOCA M 0 YETHIPEX MpaK-
THYECKUX 3a7a4 1mo TemaMm aucimiminael (IIporokon 3acenanus kadeapsr Briciieii matematuku NelQ ot ot 26 anpens
2017r.).

HacnopT OLCHOYHBIX MAaTE€PHUAJIOB MO TUCHUILJIMHE

Ne KonTpoaupyemsblie MoayJM (TeMbl) AUCLH- Kon xourpoaupye- | Bua, meroa, gopma oueHou-
TLUTHHBI MO KOMIETEHIINH HOT0 MEPONMPHUSTHSA
(pe3yJabTaThl 0 pa3jejiam) (u1u €€ yacTun)
Cemectp 1
1 BBenenue B Kypc MaTeMaTUKH OIIK-1.1 DK3aMeH
OIlK-1.2
OIIK -8.1
2 Jluneiinas anredpa OIIK-1.1 Paccuernsie 3ananus
OIIK-1.2 Ok3aMeH
OIIK-8.1
3 BekTopHas anre6pa M aHATUTHYECKAsI TEOMET- OIK-1.1 PaccueTnsie 3aganus
pust OIIK-1.2 OKk3ameH
OIIK - 8.1
4 BBenenue B MaTeMaTHYECKAN aHAIN3 OIIK-1.1 PaccuerHrbie 3amanus
OIlK-1.2 DK3aMeH
OIIK-8.1
Cemectp 2
5 JuddepennnanbHoe HCYUCICHUE (YHKIUH OIK-1.1 PaccueTHble 3ananust
OJIHOU TIepeMeHHOH OIIK-1.2 DK3aMeH
OIIK - 8.1
6 [Mpumenenne anddepeHInanbHOr0 UcUncie- OIIK-1.1 Paccuernsle 3ananus
HUS U1 UCCIEeNOBaHUSA (PYHKIUI U MOCTpoe- OIIK-1.2 DK3aMeH
HUSL UX TpahUKOB OIIK-8.1




7 OYHKINHA HECKOIBKUX MTEPEMEHHBIX OIlIK-1.1 PacuerHbie 3amanus
OIIK - 1.2 Dk3ameH
OIIK - 8.1

Cemectp 3

8 Heonpenenenuslit nuaTerpan OIlK-1.1 PacuerHble 3aganus
OIlK-1.2 DK3aMeH
OIIK-8.1

9 OmnpeneneHHBI HHTETPA ¥ €T0 IPHIIOKEHUS OIlIK-11 Pacuernbie 3amanus
OIIK-1.2 Ok3aMeH
OIIK - 8.1

10 JuddepeHnuanpHbie ypaBHEHUSA OIlK-1.1 PaccueTHble 3ananust
OIlK-1.2 DK3aMeH
OIIK-8.1

11 UucnoBsie U QyHKITHOHAIBHBIC PAIBI OIlIK-11 Pacuernbie 3amanus
OIIK-1.2 Ok3aMeH
OIIK - 8.1

12 JIBOIiHBIC HHTETPAIIBI OIlK-11 Pacuernbie 3amanus
OIlK-1.2 DK3aMeH
OIIK-8.1

Kputepuu ouennBanus KomineTreHuii (pe3yJibTaToB)

1) YpoBeHb ycBOCHHUSI MaTepuaia, MpeaycCMOTPEHHOTO POrpaMMOii.

2) Vmenne AHAJIM3UPOBATH MaTCpUaJl, yCTaHABINBATH HPUINHHO-CJIICACTBCHHBIC CBA3H.

3) KayecTBo oTBETa Ha BONPOCHI: MOJIHOTA, APT'YMEHTUPOBAHHOCTD, YOSKAEHHOCTh, IOTUYHOCTD.

4) Coz[epxcaTenLHaﬂ CTOpPOHA U Ka4YC€CTBO MATCPHUAJIOB, IIPUBCACHHBIX B OTYCTAX CTYJACHTA 110 TUIIOBBIM pacdYeTaM,

MIPAKTUYCCKUM 3aHATUAM.

5) Ucnonp3oBaHKE AOMOIHUTENIBEHON INTEPATypPhI IPH MOJTOTOBKE OTBETOB.

YpoBeHb 0cBOCHHsI CHOPMUPOBAHHOCTH 3HAHUIA, YMCHHI U HABBIKOB IO JUCIHUIUINHE OIICHUBAETCS B (hopme Oaib-

HOM oTMeTKH. Kputepun olleHUBaHUSA MPOMEKYTOYHON aTTECTALlMH TPEICTABICHBI B TAOJIHIIE.

IIIxana oneHUBAHUSA

Kpurepuu ouenuBanus

«OTJIUYHO»

CTYIEeHT J0JI5KeH: ITPOIEMOHCTPUPOBATh IIyOOKOE M ITPOYHOE YCBOCHNE 3HAHUH
MaTepHala; HCYEepIbIBAIOIIE, TOCIEN0BATEIbHO, TPAMOTHO U JIOTHYECKU CTPOHHO
M3J0KHUTh TEOPETHUECKUI MaTepuall; IPaBIIIbHO (HOPMYITHPOBATh ONPEICIICHHS;
YMETb ClIeJIaTh BBIBOBI [0 U3JIaraeMOMy MaTepHaiy; 0e3yIpedHo OTBETHTh HE
TOJIBKO Ha BOIIPOCHI OMIIeTa, HO U Ha JIOMOJHUTENbHBIE BOIPOCH B paMKax pabo-
4el IporpaMMBbl JUCHUTUTHHBI; TIPOIEMOHCTPHPOBATh YMEHHUE IPABUIHHO BHI-
MOJIHSTH MPAaKTHYECKUe 3a1aHuUs, IPEIYyCMOTPEHHBIE TIPOTPAMMOI;

«XOpOIIOo»

CTYACHT JOJIZKEH: IPOACMOHCTPUPOBATH JOCTATOYHO ITOJTHOC 3HAHUEC MaTepualia;
MNPpOACMOHCTPUPOBATL 3HAHNE OCHOBHBIX TCOPETUICCKUX HOHﬂTHﬁ; JOCTAaTO4YHO
MOCJICA0OBATCIIBHO, 'PAMOTHO U JIOTUYCCKHU CTpOﬁHO n3jaratb MaTepuall; yMeThb
cAc1aTb 10CTaTOYHO 000CHOBaHHbBIE BBIBO/IbI IO U3JIara€MOMY MaTepuraily; OTBC-
TUTH Ha BCEC BOIIPOCHI 6I/IJ'leTa; IPOAEMOHCTPUPOBATE YMEHHUE MTPABUIIBHO BBITIOJI-
HATH NPAKTHUYCCKUE 3aaHuA, TPEAYCMOTPEHHBIC nporpaMMoﬁ, IIpHu 5TOM BO3-
MOXHO OOITYCTUTH HCIPUHIUIINAJIbHBIC OIIHOKHU.

«YAOBJICTBOPUTECJIBHO»

CTYHEHT J0JI3KeH: TIPOJEMOHCTPHPOBATh 00IIEe 3HAHNE N3yYaeMOr0 MaTepHana;
3HATh OCHOBHYIO PEKOMEHAYEMYIO IPOTPaMMON JHCIUITINHEI YIeOHYIO TNTepa-
TypY; YMETh CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYpOH U31araeMoro Bo-
Ipoca; 1Mokas3aTth ollee BilaJeHNne MOHATHHHBIM alNapaToM JUCHHUILIHHBL; YMETh
YCTPaHUTh JOIYLIEHHbIE IOTPEIIHOCTHA B OTBETE HA TEOPETUYECKHUE BOIIPOCHI




W/UIM PH BBIMOJHEHUH NPAKTHYECKUX 3a/IaHHH 1TO]] PYKOBOJICTBOM IIPETojaBa-
Tens, MO0 (TpY HETPaBUIHLHOM BBITIOTHEHUH MPAKTUYIECKOTO 3a/1aHus) 110 yKa-

3aHUIO MPENOAaBATENsI BBITOJIHUTD APYTHE MPAKTHUECKHE 3aIaHUs TOTO e pas-
Jieria JUCHHUIUTHHBL.

«HEYIOBJIETBOPUTEIbHO CTaBHUTCH B cJIydae: a) €CIIH CTYACHT BBITOJHIUT HE BCE 3aIaHU, IPEIyCMOT-
PEHHOTO yueOHBIM rpauKoM (He 3a4TeH XOTs Obl OJIMH TUIIOBOW pacyeT MK
KOHTPOJIbHAs paboTa);

0) eciu CTYJCHT MoCye Havyaia SK3aMeHa OTKa3alcs €ro CIaBaTh WA HAPYILIUI
NpaBHJIa CAa4M 3K3aMeHa (CIUCHIBAJI, OACKa3bIBal, 0OMaHOM IIBITAJICS HOJTY-
YHUTh 00JIce BRICOKYIO OIICHKY U T.]I.);

B) HE3HAHUSI 3HAUMTEIBHON YacTH IMPOTPaMMHOTr0 MaTepuaa; He BiIaJeHUs 10-
HATUHHBIM anmapaToM AUCIMIUINHBI, CYIIECTBEHHBIX OIMINOOK MPH M3JI0KESHUH
yueOHOTro MaTepHana; HEyMEHHsI CTPOUTh OTBET B COOTBETCTBUH CO CTPYKTYPOH
M3JIaraeMoro BOMpOca; HEYMEHHS JeaTh BHIBOJIBI [I0 M3JIaracMOMY MaTepualy.

DoH/] OLIEHOYHBIX CPeICTB IMCHUILUIMHBI « BbhicIIas MaTeMaTHKa» BKJIKOYaeT
— 3a7a4M JUI IPAaKTUUYECKUX 3aHATHH;
— BapHaHThl KOHTPOJILHBIX paboT;
— BapUaHThI TUIIOBBIX PacyETOB;
—OIIGHOYHBIE CPEJICTBA IPOMEKYTOUHON aTTeCTAllUH,
— BapHaHThI TECTOBBIX 33J]aHUIl B AUCTAHIIMOHHBIX YYEOHBIX Kypcax;
— 3aJ]a4uM JUId IPOBEPKU OCTATOUYHBIX 3HAHUU.

3agauu /sl NPAKTUYECKUX 3aHATHH.
B xome mpakTHYeCKUX 3aHATHHA MPOUCXOTUT pPEIICHHWE 3aaad, NMpPEACTAaBICHHBIX B COOpPHHMKAX 3amad Ul

MIPAKTUICCKUX 3aHATHH U CAMOCTOSATEIFHON pabOThI, KOTOPBICJOCTYITHBI TSl CKAYMBAHUS B DJICKTPOHHOM BHJIC.

1. KowmmuiekcHblie uncna. JIuneitnas aiareopa. AHaAIMTHUYECKAsl TeOMETpUs. BBefieHHe B aHAIU3: 3a7auu Uil TIPaKT. 3a-
HATHH W camocT. pabotsl (1-if cemectp) / A. B. Jly6oBuxoB [u ap.]; PIPTY. - Pszanb, 2009. - 68c. URL:
http://rsreu.ru/component/docman/doc_download/1155-1-j-semestr-zadachi

2. MWnrerpan. OcHOBBI NHHEWHON anreOppl. OyHKIMM MHOTHMX nepeMeHHbIX. OObIKHOBEeHHbIE I (hepeHInaIbHbIe
YpaBHCHHUS: 3aJa4uu JUIsl MPAKT. 3aHATHH U caMOCT. padotel (2-i cemectp) / A. B. [ly6oBukos [u ap.]; PT'PTY. -
Ps3ans, 2009. - 60c.URL: http://rsreu.ru/component/docman/doc_download/1156-2-j-semestr-zadachi

3. DIeMeHTHI OIepallMOHHOTO UCUUCIeHHs. Pspl. J[BoiiHBIC, TPOHHBIC U KPUBOJIUHEHHBIC HHTETPAITBL. DIIEMEHTHI TEO-

pun noJis. YpaBHEHHS B YACTHBIX IIPOU3BOIHBIX: 3a-Ia4H JJIS IPAKT. 3aHATHIA U caMOCT. paboTsl / A. B. JlyboBukoB
[u mp.]; PTPTY. - Pazanb, 2009. - 40c. URL: http://rsreu.ru/component/docman/doc_download/1157-3-j-semestr-
zadachi

BapuaHTbI KOHTPOJIBLHBIX padoT.

Texky1iast mpoBepka 3HaHUI, YMEHHI M HABBIKOB IIPEAYCMATPHUBAET B TEUCHHE KAXKAOTO CEMECTPa MIEPHOANIECKIE
OTIPOCHI U BBINOJIHEHHE KOHTPOJIBHBIX paboT Ha MPAKTHUECKUX 3aHATHIX. THIIOBBIE KOHTPOIBHBIE PA0OTHI pean3yeTcs
B BHJE THIOBBIX BapHaHTOB KOHTPOJIBHBIX PabOT MO OTAEIHHBIM TeMaM, KOTOpHIE BBINOIHSIOTCS CTYICHTaMH B
aynuropusix. KOHTpoNIbHBIE ONpPOCHI MPOU3BOJATCS HAa OCHOBAHMU COOTBETCTBYIOIIMX THIIOBBIX BOIIPOCOB
IIPOMEKYTOUHON aTTeCTALUU.

[Ipumep BapuaHTa KOHTPOJIBEHON pabOTHI IPUBEIEH HUXKE.
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BapuaHThl pacyeTHBbIX 3aJaHUIA.
B mpornecce m3ydeHus] KaXI0H TEMbI CTYAEHTHI OOSI3aHBI CAMOCTOSITENBHO BBIIOJHUTH PACUCTHBIC 33TaHUS IO
OT/IEJIbHBIM TEMaM.
pacueTHbIE 3aJaHHs PEANN3yeTCs B BUJIE TUIIOBBIX BADUAHTOB PACUETHBIX 3aJaHUH 10 OTAEIBHBIM TEMaM, KOTOpBIE
BBIMOJIHAIOTCS CTYJICHTaMH CaMOCTOSITEIbHO BO BHEayJUTOPHOE BpeMs. KOHTpoIbHBIE ONPOCH MPH 3alUTe TUIIOBOIO
pacuéTa MpOU3BOIATCS Ha OCHOBAaHHH COOTBETCTBYIOLIUX TUIIOBBIX BOIPOCOB MPOMEKYTOUHOM aTTECTalUH.
1 cemecTp
TP 1. BekropHas anreOpa 1 aHaJIMTHUECKAst TEOMETPHSI.
TP 2. BreneHnue B MaTeMaTHUECKUI aHAIN3.
2 cemecTp
TP 1. AuddepenumansHoe ucuncienre GpyHKIUH 0HOTO TEPEMEHHOTO.
TP 2. {uddepenmansHoe ucuncinenne GyHKIHH HECKOIBKUX EPEMEHHBIX.
3 cemecTp
TP 1. Unrerpansl. Jluddepennuanpusie ypaBHeHus. Psibl. [IBoiHBIE HHTETPAIBL.

BCC 3aJaHUA TUIIOBBIX paC‘IeTOB Hpe)Z[CTaBJ'IeHLI B SHCKTpOHHOM BUOC U ]IOCTyHHLI JJIs1 CKaYuBaHUA. URL
http://rsreu.ru/faculties/faitu/kafedri/vm/menu-1193

[Ipumep BapuaHTa THIIOBOTO pacyéra MPUBEIEH HUKE.
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OneHoYHbBIE CPeIcCTBA POMEKYTOYHOI aTTecTaluu
DoHJT OLIEHOYHBIX CPEICTB IPOMEKYTOUHOHN aTTECTAIINHN, IPOBOIUMOM B (hopMeE SK3aMEHa MIIH TECTA, BKIFOYAET
1. THIIOBBEIE TEOPETUYECKHE BOIIPOCEHI;
2. JOIOJHUTENBHBIC BOIPOCHI;
3. THIOBBIC NPAKTHIECKUE 33TaH.

OHCHO‘IHLIG CpeaAcTBa TMPUBCACHBI HWXKC MJIsI KaXI0To M3 CEMECTPOB O6y‘IeHI/IH. Pa3peu1aeTc;1 n HWHada
(bOpMyJ'II/IpOBKa BOIpoca uir npumepa, 0e3 M3MEHEHMS €r0 CMBICIIA WK coacpKaHud, HAIIpUMEp, [[pO6J'IeHI/Ie, N3MCHCHHC
yCJ'IOBI/Iﬁ HJIK UHOC.
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IIpumephbl THNOBBIX TEOPETHYECKHX BONPOCOB
(YpoBeHb YCBOCHMSI XOPOLIO M OTJINYHO)
1 cemectp
MHoxecTBa, omepandy Hajx MHOKecTBamH. CBOMCTBa omeparuii HaJg MHOXecTBaMu. Jlmarpammel Diiepa-
Benna.
KommekcHsle ynca, JeWCTBHS ¢ HUIMU B anreOpandeckoit opme.
Mopayib 1 apryMeHT KOMIUIEKCHOTO 4nciia. TpuroHoMeTpuueckas U noxkasareiibHasi (JOpMbI 3aIMCH KOMILIEKC-
Horo uncia. @opmyna Ditnepa.
YMHOXEHHUE U JIeNIeHHe KOMIUIEKCHBIX YHCell B TPUTOHOMETpUIecKoi (opme.
®Dopmyna Myaspa. Kopau U3 KOMITJIEKCHBIX YHCEIL.
Martpulibl, TMHEWHBIE ONIEPALIMK HAJ MAaTPULIAMU U UX CBOMCTBA.
Omnpenenurens 2-T0 U 3-T0 TOPAAKOB. MUHOPEI. AnreOpandecKue JOMOTHEHMUS.
CBolicTBa onpeaenuTeneu.
OO6parHas MaTpHIa: ONpe/esICHNE, TEOPEMBI O CYIIIECTBOBAHUN U €JMHCTBEHHOCTH 00paTHOM MaTpuipl. Beranc-
JIeHue 00paTHOM MaTpHUIIBL.
CJIAY: cxansapHas u matpudHas popmsr 3amucu. Buner CJIAY.
JIuneiinas 3aBUCUMOCTb CTPOK MaTPUILBI U €€ CBOMCTBA.
Panr matpuusl. Teopema o 6a3uCHOM MUHOPE.
Perrenne MaTpU4HBIX YpaBHEHHUI METOIOM 00paTHOI MaTpPHUIHL.
®Dopmyner Kpamepa.
Teopema Kponexepa-Kamnemmu.
Pewenue u uccnenosanue CJIAY meronom INaycca.
CkansipHble U BEKTOPHBIE BEIMYMHEL JIMHEIHbBIE oNepaluy HaJ BEKTOPAMHU U HX CBOICTBA.
YcnoBue KONIMHEAPHOCTH ABYX BEKTOpOB. [Ipoekunn BekTopa Ha ock. CBOMCTBA MPOEKIIHI.
Jlunelinas 3aBHCUMOCTB BEKTOPOB. TeopeMsl 0 TMHEHHON 3aBUCIMOCTH BEKTOPOB Ha MNIOCKOCTH U B IPOCTPAH-
CTBE
Basuc. OpToronanasHble 1 OPTOHOPMUPOBAHHBIE CUCTEMBI BEKTOpPOB. Pa3ioxeHue BekTopa mo 6asucy. [lexap-
TOBA MPSIMOYTOJIbHAS CHCTEMBI KOOPIUHAT.
CkanspHoe NpOU3BEACHHE BEKTOPOB: ONpeneNeHue, cBOHCTBa. CKalsgpHOE MPOHM3BEICHHE B KOOPAMHATHOI
(hopme. YcrioBHE OPTOTOHATBHOCTH JBYX BEKTOPOB.
BektopHoe nmpou3BeeHNE ABYX BEKTOPOB: ONpeieIeH)e, CBOWCTBA, BEKTOPHOE MPOM3BEICHNE B KOOPAUHATHOIM
tdopme.
CMerIaHHOE IPOU3BECHHUE TPEX BEKTOPOB: OIIpeJeNIeHHe, cBoicTBa. ['eomeTprueckuil CMbICHI onpenenuTens 3-
ro nopsiaka. CMelaHHOe IPOU3BeIeHNE B KOOPIMHATHO (hopMme.
[Ipsimas Ha NIOCKOCTH, pa3NUYHbIE BUbl yPABHEHUH NPSIMOM HA MIIOCKOCTH.
B3aumMHoe pacnonoxkeHne NpsMBbIX Ha IIIOCKOCTH. PaccTosHue OT TOUKU 10 NPSIMOIL.
PasnudaHble BUABI 3aJaHUS yPAaBHEHNUH TNIOCKOCTH B TIPOCTPAHCTBE.
BzaumHoe pacrnonoxxeHue MmiIocKOCTeR B MPOCTPAHCTBE.
YpaBHEHUS NPSIMOI B IPOCTPAHCTBE.
B3anmHoe pacronokeHne IpsSMBIX B IPOCTPAHCTBE.
B3anmHOe pacronokeHne IpsSMON U IIIOCKOCTH B IPOCTPAHCTBE.
PaccTosiHue OT TOUYKH JI0 MIOCKOCTH.
OnUIC U ero CBOUCTBA.
I'unepbona n e€ coiicTaa.
[Tapabona u e€ cBoiicTBa.
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Ionstue pynknuu. OONACTh OMpeAeieHus, cocoObl 3aaanus, rpaduk. UETHRIC U HEYETHBIC, IEPHOIUICCKHC
byHKIINN.

Crnoxwble, 00paTHbIe 1 HesIBHBIE QyHKIINH. OTpaHHYCHHBIC 1 MOHOTOHHBIE (DYHKIIHH.
YucnoBble MOCIEN0BATENIFHOCTH: ONPENICNICHHE, CIIOCOOBI 3a/IaHMs, OTpaHMICHHBIE, MOHOTOHHBIE. [Ipexen unc-
JIOBOM IIOCJIENOBATEILHOCTH.
CBoiicTBa CXOIAIINXCS ITOCIENI0BATEIHHOCTEMN.
BeckoHeuHO Maible MOCiIeOBaTeNbHOCTH M MX CBOWCTBA. beckoHEeuHO OoJblINe MOCIeNOBaTEIbHOCTH H HX
cBoiicTBa. CBs3b 6/M 1 6/0 Mocie0BaTeIbHOCTEN.
CBoliCTBa IIPENICJIOB CYMMBI, IPOU3BEACHHS U YaCTHOTO.
MOHOTOHHBIE IOCJIEIOBATENFHOCTH. YCIOBHUS CYIIECTBOBAaHMs Ipeleiia MOHOTOHHOW MOCIJIEI0BATEILHOCTH.
Yucno e.
IpenensHas Touka 1 npeae GpyHkuuu B Touke. OnpeneeHue npeaeia Ha s3sike € — ') (o Komm) 1 Ha s13bIKe
nociieioBarenbHocteil (o ['eline). CBoiicTBa npenenoB (hyHKIHH.
DOKBUBaJICHTHBIE OECKOHEYHO Masible pyHKIMH B ipenenax. Tabnuia s5KBUBaJIEHTHBIX 0.M. (.
IIepBblii 1 BTOPO# 3aMeYaTeNbHbIE IIPECIIbL.
HenpepbIBHOCTS (PYHKINU B TOUKE; OJHOCTOPOHHSSI HEPEPHIBHOCTH B TOUKE.
HenpepsIBHOCTB CIOXKHOW (YHKINH, IEPEXO]] K PE/IEITy 0] 3HAKOM HEIPEPhIBHON (QYHKIHH.
Touku pa3pbiBa ¥ UX KJIaCCH(PUKALNS.
2 cemecTp
1. TlpomsBognas GpyHKINH, €€ TCOMETPUUECKUN 1 MEXaHUIECKHH CMBICI.
2. VYpaBHeHHA KacaTelbHOH W HOpMaH K TpaduKy QYHKIHH.
3. IlpousBonmHas oOpaTHOU M ClIOKHOH (yHKIMH. [Ipor3BOAHBIE OOPATHBIX TPUTOHOMETPHYECKUX (HYHKIHH.
4. TaOnuia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHH.
5. IlpousBomHas CyMMBbI, IPOU3BEACHHS ¥ YaCTHOTO ABYX (QYHKIIHH.
6. uddepeHuupyeMocTb GYHKIMHU, CBA3b MEXKIY AUPPEPSHIINATIOM U TPOU3BOAHBIMHU.
7. Juddepenuuan GyHKIHUU, €rO0 TeOMETPUUECKUN cMbIc. VIHBaprHaHTHOCTH (POPMBI 3aITucH mepBoro audde-

peHIHana.
[Mpumenenne muddepenmana 11 TpUOINKEHHBIX BRIYUCICHUI.

9. [IlpowmsBoxuble n nuddepeHIransl BEICIINX HOPSIKOB.

10. Ilepas u BTOpas MpOM3BOJHbBIE QYHKIMH, 3aJaHHBIX TApaMETPHUECKH.

11. OcHoBHble TeopeMsl nuddepennmransHoro cuncieHus: teopemsl @epma, Posrs, Jlarpamka, Komm u ux
MIPUMEHEHHE.

12. Tlpaswuio Jlonurais.

13. ®opmymna Teiinopa. Ipeacrarnenue QyHKIHiA e, sin X, cos X, (1+x)? mo dopmyne Teitmopa.

14. VYcnoBust MOHOTOHHOCTU (DYHKITUH.

15. Dkcrpemymsbl GyHKIMH. HeoOX0qMMBbIe U 1OCTATOUHBIE YCIOBHS JIOKATLHOTO IKCTPEMyMa.

16. Orbickanne HanOOJIBIIEr0 ¥ HANMEHBIIETO 3HAUCHUH (QYHKIIMU HA OTPE3KE.

17. UccnenoBanus GpyHKIMH Ha BBITYKJIOCTh M BOTHYTOCTh. TOUKH mepernoa.

18. AcuMmnrToThl QyHKIHH.

19. OO6mas cxema uccnenoBanus GYHKINN U IOCTPOCHUS e€ rpaduka.

20. OcHoBHEIE dJIeMeHTapHbIe (PYHKINH U X CBOMCTBA.

21. Oyukumu Heckonbkux nepemenHbix (OHII): onpenesnenue, oOnacTs onpeieneHus 1 00JIacTh 3HaUSHUH, rpa-
(UK, 4aCTHbIE IPOU3BO/IHBIE (OIIPE/ICIIEH s, TEOMETPUYECKUI CMBICI).

22. VYpaBHEHHs KacaTeJbHOH MIIOCKOCTH U HOPMAJIH K TIOBEPXHOCTH.

23. Tlonuoe npupaienue u noiabi auddepennan @HIT. Heobxomumoe u mocratounoe ycinoBus auddepen-
nupyemoctu OHIL.

24. Tlomnast mpou3BOHAsI, YaCTHBIE PON3BOAHBIE cioxHONH DHII.

25. Hessuble pynkuun. JuddepennrpoBanne HesIBHO 3a1aHHBIX (QYHKIUH.

26. YactHble Mpou3BoHbIE U N dhepeHnnabl BBICIINX MOPSIKOB.

27. ®opmyna Teitnopa st GHIIL.

28. Ilpomssognas ®HII no HanpasneHuto.

29. TI'papuent OHII u ero cBoiicTaa.

30. HeobxoauMmbie U JOCTATOUHBIE YCIIOBHUS 0€3yCI0BHOTO JIOKAJILHOTO KCTPEMyMa.

31. HaxoskieHue HauOOMbIIETO U HAMMEHBIIET0 3HaYeHUst (DYHKIMU HA 3aMKHYTOM MHOXKECTBE.
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3 cemecTp
IepBooOpa3nas. HeonpenenéHHbIN HHTETPAl ¥ €r0 CBOMCTBA.
Metob! HHTETpUpOBaHUs (IpOCTEHIINe NPUEMBI HHTETPUPOBaHUS, 3aMEHA IEPEMEHHON U HHTETPUPOBAHUE T10
YaCTsM).
[pocreiimue panroHanbHble POOH U UX UHTETPUPOBAHUE.
PaznokeHne MHOro4JIeHa C ICHCTBUTENBHBIME KO (HIIEHTaMU HAa HEPUBOIUMbIE MHOXKHUTENU. Paznoxenne
panmMoHaNBHBIX Apo0eit Ha npocreiimue. VHTerpupoBaHne paruoHaIBHBIX (PYHKITHHA.
WuTerpupoBanme UppannoHaIbHBIX (GYHKITHI.
WuTerpupoBaHme TPUTOHOMETPUIECKAX (DYHKIIHH.
3ajaun, MPUBOAAIINE K MOHATHIO ONpenenéHHoro nHTerpana. Onpenenenne naTerpana Pumana.
CoiicTBa uHTerpana Pumana.
OCHOBHBIE KJIaCChl HHTETPUPYEMBIX (DYHKIUH.
OmnpenenéHHbIN HHTErpall C IEPEMEHHBIM BEPXHUM IIPEIEJIOM U €TO CBOMCTBA.
®opmyna Herotona-JleiiOHuma. 3aMeHa nepeMeHHONH W MHTETPUPOBAHHE IO YacTAM B ONpeAeIEHHOM HHTe-
rpaie.
[IpunoxxeHue onpenenéHHOro UHTErpaa K BHIYUCICHHUIO IIOMAIH.
[MTpunoxenue onpenenéHHOro HHTETpaia K BEIYUCICHUIO 00bEMa.
Omnpenenenune vHbl Ayry. [IpunoxeHne onpenea€éHHOr0 HHTErpana K BEIYUCICHHIO JUINHBI TyTH.
HecobGcTBeHHBIE HHTETpaIIBI ¢ OECKOHEYHBIMU TIpEeaMi OT HEOTPAHNUCHHBIX (DYHKIUIL; NX OCHOBHBIE CBOM-
CTBa U IPU3HAKU CXOTUMOCTH.
OV 1-ro mopsanka: onpexaenenue, Gopmsl 3amucy. 3agada Komm, Teopema CyecTBOBaHUS M €AHHCTBEHHOCTH
pemenus 3anaun Koy,
OcnosHble knaccsl OIY 1-ro nopsaka, MHTErpupyeMble B KBaaparypax (ypaBHEHUS C Pa3AeSIONIMMUCS mepe-
MEHHBIMH, OJHOpOAHbIe JIY U mpuUBOASIIMECS K HUM, JIMHEHHbIC YpaBHEHUS U ypaBHEHUs bepHymn).
Juddepennmanbaple ypaBHEHUs BRICHIMX NOpaakoB. 3anada Komm. O/1Y BbICIIMX MOPSIIKOB, AOIYCKAIOIINE
MTOHMKEHHUE TTOpATIKA.
JIunetinsre nuddepeHnmanpHbe YpaBHEHUS n-10 opsaka, ogaopoansie (JIOAY) u neomnoponusie (JIHAY).
O6m1as teopus JIOAY u JIHAY. Onpenenurens Bporckoro. OCHOBHAS TeopeMa O CTPYKType OOIIEro pereHus
JIOAY (JIHAY).
JIOAY ¢ mocTossHHBIME K03 () (DUITEHTaAMH.
JIHAY c npaBoii 4acThio crieluaIbHOrO BUAA.
Merton Bapuanuy Npou3BOIbHBIX MOCTOSIHHBIX 1 peteHus JIHAY.
Hopmanbnas cuctema J1Y. ['eomerpuueckuii cmbich pemenus. 3amgada Komu s Hopmansaoit C/Y.
Merton uCKITIOUeHH U1 perieHust HopmansHoi CJIY.
Uucnossie psiabl. CXOAMMOCTE U cyMMa psajia. HeooxonuMoe ycinoBue cXoauMocTu. JIelcTBus ¢ psaamu.
Psapl ¢ monoxkutensHBIME WieHaMH. HeoOxoauMoe 1 10cTaTOYHOE YCIOBHE CXOAUMOCTH.
TeopeMsl cpaBHEHUS. « DTATIOHHBIE)» PSIIBL.
Psanp! ¢ nonoxkuTenbHbBIMY WieHaMHU. [IpU3HaKU CXOQMMOCTH.
3Hakouepemyromuecs psiapl. Teopema JleitOrMIA.
3HaKonepeMeHHbIe PsiIbl. AOCOJIOTHAS M YCIIOBHAsI CXOAMMOCTH M UX CBOMCTBA.
®dynxunoHanbHbIe psiabl. O0IacTb CXOIUMOCTH.
PaBHomepHas cxogumocTts. [Ipu3Hak Beliepmtpacca.
CBoiicTBa paBHOMEPHO CXOISIINXCS PSIOB.
Crenennsle pagsl. Teopema Abes.
Pagmyc cxogmmoctn. CBOHCTBA CTEIIEHHBIX PSIOB.
Psne1 Telinopa u Maknopesa.
Paznoxxenne anemeHnTapubix GyHKnui B pag Teiinopa.
[TpumeHeHne cTeneHHBIX PSIOB IS TPUOIMKEHHBIX BBIYHCICHHH.
JIBOIiHBIE MHTETpAJIbl, UX CBOMCTBA.
Boruncnenue JBOMHBIX MHTETPaIOB MOBTOPHBIM HHTETPUPOBAHUEM.
3aMeHa epeMeHHbIX B ABOMHBIX UHTerpanax. [lepexos k MoaspHbIM KOOpAUHATAM.

le/lMele THUIIOBbLIX TEOPETUYECCKUX BOIIPOCOB
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(YPOBEHB yCBOCHHS Y/10BJIeTBOPUTEIBHO)
1 cemecTp

JlelicTBUTENBHON YaCThIO KOMIUJIEKCHOTO YHCIIa Z = X + [y Ha3bIBA€TCs
KoadduirenToM pyt MHEMOM YacTH KOMIUIEKCHOTO YHCIa Z = X + [y Ha3bIBaeTCS
ConpskEHHBIM K KOMITICKCHOMY YHCITy Z = X + [y Ha3bIBa€TCS YUCIIO ...
3anmcarb GOpMyITy YMHOKEHHUS! KOMIUICKCHBIX YHCEI B TPUTOHOMETPHUYECKON (opMe.
3anmcarb popmyiry Myaspa
3anmcarb GopMyIy AeJeHUsI KOMILIEKCHBIX YMCeIl B TPUTOHOMETpHYecKo (opme.
3ammcars dpopmynsl Kpamepa mis pemmenus CJIIAY
TpancnoHupoBaHHOM MaTpullel k MaTpule A Ha3bIBaeTcs ...
Martpuua A Ha3bIBaeTCs TUAroHaNbHOM, ecly ...
OOpatHo#i MaTpuei k Marpuie A Ha3bIBaeTCH ...
Panrom marpunp! A Ha3pIBaeTcs ...
CJIAY HazbIBaeTCsl OJHOPOJHOMU, €CIIH. ..
CJIAY nHa3bIBaeTCS COBMECTHOM, €CIIH. ..
CJIAY Ha3bIBaeTCsl HEOIPENEAEHHOH, €CIN. . .
CJIAY HazbIBaeTCs OLpeneaEHHOM, ECIN. . .
3ammcars GopMyIHpoBKY TeopeMbl Kporekepa-Karmemmn
Tpu BekTOpa Ha3bIBAIOTCSI KOMIUIAHAPHBIMU, €CIIH ...
CKaNsApHEIM IPOM3BEICHHEM BEKTOPOB @ U b Ha3bIBaeTCH ...
3anuuiure He0OX0AUMOE U JOCTATOYHOE YCIOBUE MEPICHANKYISIPHOCTH JIBYX BEKTOPOB.
3anuuuTe onpeaesIeHne NpaBoi TPOUKHU BEKTOPOB.
BeKTOpPHEIM IIPOM3BEICHHEM BEKTOPOB @ U b Ha3bIBaeTcs ...
3anumuTe He0OXOAUMOE U TOCTATOYHOE YCIOBHE KOJUTMHEAPHOCTH ABYX BEKTOPOB.
CMeIIaHHBIM NPOM3BEICHHEM TPEX BEKTOPOB @ , b ¥ C HA3HIBACTCH ...
VYpaBHEHHE IIJIOCKOCTHU IO TOYKE U BEKTOPY HOPMAJIU UMEET BUJ ...
3anucare ypaBHEHUE IIIOCKOCTU IO TPEM TOUKAM.
3ammcars GOpMYITy A HAXOKICHUS YIIa MEXKIY ABYMS TUIOCKOCTSIMH.
3anucarhs KAHOHMYECKOE YPaBHEHHE NPSIMOM Ha IJIOCKOCTH.
3anucare ypaBHEHUS NPSIMOM B IPOCTPAHCTBE MO IBYM TOUKaM.
3anucare napaMeTpHUUecKre YpaBHEHUS MPSIMOH.
3anucarh yCI0BUS NEPIEHIUKYISIPHOCTH ABYX HIPSAMBIX HA IUNIOCKOCTH.
3anucarp yCIOBUS MapaJUIeIbHOCTH JBYX MPSIMBIX B IIPOCTPAHCTBE.
3anucarb GopMyITy JJIsl HAXOXKICHUS yIiIa MLy NPSMON U INIOCKOCTBIO.
®Oyukimsa y = f(x) Ha3bIBaETCSA YETHOM, €CITH ...
Oyukimsa y = f(x) Ha3bpIBaETCSA OTPAHUYEHHOM, SCIIH ...
Oyukimsa y = f(x) Ha3bIBACTCS MEPHOIUIECKOMN, ECITH ...

. Yucno A HasbIBAETCS MPENEIOM TOCIeN0BaTENbLHOCTH {a,}, ecim Ve > 0 ...

3anucars omnpezeicHue npeaeia GyHKuu B Touke mo Ko,
®Oyukimsa a(Xx) Ha3bIBacTCS OECKOHEUHO MaJIoi B TOUKE X, €CIIH ...
CdopmynupoBath TEOpeMy O Mpejieiie MOHOTOHHOM MocienoBareabHOCTH ((DYHKIIHNH).

BeckoHeuHO Mastbie B Touke X GyHKimd a(x) u B (x) Ha3bIBAKOTCS SKBUBAJIEHTHBIMH, E€CITH ...

CocraBuTh TaOMHIly SIKBHBAJCHTHBIX OECKOHEUHO MAIbIX (DYHKITHIA.
®Oyukiwmsa Y = f(x) Ha3bpIBaETCS HEMPEPHIBHOM B TOUKE X, CCIIH ...
Touka X, Ha3sIBAETCS TOYKON YCTPAHUMOTO pas3pbiBa GpyHKImH Yy = f(x), ecnu..

Touka X, Ha3pIBACTCSI TOUKOM pa3pbiBa C KOHEYHBIM CKadkoM pyHKuuu y = f(x), ecnu ...

Touka X, Ha3pIBAETCsI TOUKOM pa3pbiBa 2 poxa Gpyukuun y = f(x), ecnu ...

®yukuus y = f(x) Ha3bIBAETCs HEMPEPLIBHOM Ha oTpeske [a, b], ecnu ...

Coopmynuposats TeopemMy 00 0OpalieHnH B HOJIb (PyHKIIUH, HENPEPBIBHON HA OTPE3KeE.
2 cemecTp

CoopmynupoBaTh reOMETPHYECKHI CMBICI IPOU3BOJHON (DYHKIIHH.

CoopmynupoBars MexaHHUeCKUH (Ppr3ndeckuii) CMBICIT NPOU3BOJHON (QYHKIIHH.

3anucars hopMyity sorapudpmMudeckoro AudepeHInpoBaHusl.

CocTaBuTh TaOMUIYy IPOU3BOIHBIX.
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CocraButs Tabnuny audpepeHnuanos.

3anmcarb HOpMyITy ISl BEIYUCICHUS IPOU3BOJHON apaMeTPUYECKU 3aJaHHON (QyHKIHN.
VpaBHenue Hopmanu K rpadguky dyskiud y = f(x) B TOUKe X, UMEET BU] ...

Hats onpenenenne nuddepermana QyHKIHIH.

CdhopmynmupoBars HEOOXOAMMOE U JOCTATOYHOE yciioBHe AupdepeHnnpyeMoCTH.

. ChopmyupoBars JOCTaTOIHOE yCIOBHE Bo3pacTanus ¢pyukunn y = f(x) Ha unrepsaie (a, b).

. ChopmyaupoBars 10CTaTOYHOE yCIoBHE yobIBatus GpyHkimn y = f(x) Ha unrepsane (a, b).

. ChopmynupoBars HeOOXOIMMOE yCIoBHE SKeTpeMyMa GyHkmuu Y = f(x) B Touke X, (Teopema depma).
. Jats ompenenenne CTainOHAPHON TOUYKH (DYHKIIHH.

. CopMmynupoBarh 10CTATOUHOE YCiIoBUE FKCTpeMyMa QyHKImMU ¥ = f(x) B TOUKe X,.

. 3ammcarp GOopMyITHUPOBKY TeopeMbl Jlarpamxka.

. ®ynkuua Yy = f (X) HAa3bIBACTCsI BBIMYKJION Ha uHTepBane (a, b), ecn ...

. ®yuxiys ¥y = f(x) Ha3biBaeTCs BOrHyTOU Ha uHTepBane (a, b), eciu ...

CdopmynupoBath H0CTaTO4HOE YciaoBue BoinykiocT Gpyskiuuu y = f(x) na unrepsaie (a, b).
CdopmynupoBath HOCTaTOMHOE YCIOBHE BOTHYTOCTH GyHKumu ¥ = f(x) Ha unrepsane (a, b).
Jatb onpeznesnenue Touku nepernda rpaduka GyHKIHUH.

. Jarte ompezencHre HAKIIOHHOM aCUMIITOTHI K TPAadUKy (HYHKIIHAH.
. Jars omnpezencHue BEpPTUKAIBHON aCUMITOTHI K rpaduky GyHKIIUH.

. . 0z
. 3amucarp OnpeaesieHHe YaCTHON MPOU3BOTHON P byukuuu z = f(x,y).

. 3ammcarts onpenernenre quppepennnana pyukinn z = f(x,y).
. Muddepenuuan sroporo nopsaaka ais pynaxuuu z = f(x,y) Haxoaurcs no gopmyine d?z = -+
. Chopmymnuposath qoctatouHoe yciaosue quddepennupyemoctu pyukmu z = f(x,y) B Touke My (X, Vo).

. o . 0z
. 3ammcarh TeOMETPUYECKUI CMBICI YaCTHOM MPOU3BOIHOI P dyukimn z = f(x,y) B Touke My (xg, Vo).

. laTh ompejienenye npou3BoaHON GyHKIMH U = f (X, Y, Z) 110 HANPABJICHHUIO BEKTOpa £.

. 3ammcarh ypaBHEHHE KacaTelbHOM TIIOCKOCTH K Tpaduky Gpyukimn z = f(x,y) B Touke My (xg, Vo).

. Bammucate ypaBHeHHe HOpManH K rpaduky dyukuuu z = f(x,y) B Touke M, (xq, Vo).

. lath ompejeneHue TOYKH MakcuMyma GyHknuu z = f(x,y).

. ChopmynupoBath HEOOXOAUMOE yClIoBHE dKcTpeMyma GyHKImU Zz = f(x,y) B Touke My (X, Vo).

. ChopMyupoBars I0CTATOYHOE yCIIOBHE 3KCcTpeMyMa dyHkumu Zz = f(x,y) B cranmoHapHoi Touke M, (xq, Vo).

3 cemecTp
CocTaBuTh TabIHUIly HEONPENEIEHHBIX HHTETPATIOB.
Ipusectu GopMyIy 3aMeHbI IEPEMEHHOTO MOl 3HAKOM HEONPEIEIEHHOTO HHTErPaa.
IpuBectr GOPMyITy HHTETPUPOBAHMS 0 YACTAM B HEONPEIACIEHHOM HHTETPaIA.
Jlatb ompejieneHne MHTErpanbHoit cymmbl Gpyukiuu y = f(x) Ha otpeske [a, b].
3arnmcarh onpeeneHie f; fx)dx.
Cdopmynuposarh TeopeMy 0 cpenHeM 3Hauennn Gynkuun y = f(x) Ha orpeske [a, b].
Jlath ompe/ieNieHne HHTErpana ¢ IEPEMEHHBIM BEPXHUM MPEIETOM.

3ammcares popmyny HeroToHa-JleiioHumIA.
IMpuBectn Gopmyry 3aMeHBI IEPEMEHHOTO IO/ 3HAKOM ONPEeIEHHOr0 HHTerpaia.

. IIpuBectn GpopMyay HHTEIPUPOBAHUS TI0 YACTAM B ONPEACIEHHOM HHTErpaa.
. Tnomans durypsl, 3ananuoil ypasuenueM r = (@), ¢ € [a, B], B NOIIPHON cUCTEME KOOPIMHAT, BHIYUCIAETCS

no dopmyne S = ...

JlnuHa KpUBOH, 3a1aHHOl ypaBHeHueM Y = f(x),x € [a, b], B npsAMOyroibHOM AeKapTOBOM cUCTEME KOOPIHU-
HaT, BeruKcisercs mo gopmyne L = ...

O6beMm Tena, 00pa3oBaHHOro BpaleHueM rpaduxa pyukuuu y = f(x), x € [a, b], Bokpyr ocu OX BeluHCIAETCS
o gopmyne V =

JlnuHa KpUBOH, 3a1aHHOi ypaBHeHueM 1 = 1 (@), ¢ € [a, B], B ONApHOMN cHCTEME KOOPAMHAT, BHIYUCIISAETCS 110
popmyne L= ...

Jars onpeaencHre HeCOOCTBEHHOTO HHTETpaja MEPBOTO POJa.

Jars onpeaencHre HeCOOCTBEHHOTO HHTErpajia BTOPOTO poja.

3anmcars o0mwmid BuI A PepeHITnanbHOTO YpaBHEHHS ¢ Pa3IeITIOIAMHUCS TIEPEMEHHBIMH.
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3amnmcarh 06IIII/II71 BUJ JIMHEHHOTO HCOAHOPOAHOT'O L[I/I(l)(l)epeHIII/IaHI)HOFO YpaBHCHUS IIEPBOIO MOpsJaKa.

Cdopmynuposars 3anauy Ko st auddepennuansaoro ypasuenus y' = f(x,y).

Uto0OBl TOHU3UTH MOPSAAOK IH((PEpeHINaIbHOTO YpaBHeHUS F (x, y(k),y("“), ...,y(”)) = 0 Hazo cuenars 3a-

MeHy nepeMeHHbIX U( ) = -+ [Ipu 3TOM MOPANOK YpaBHEHUS IOHU3UTCS Ha . ..

3amnucaTb OOLIMIA BUJI IMHEHHOTO OAHOPOAHOTO M epeHINaTbLHOTO YPaBHEHUS 1 —T0 MOPSIKA.
Coopmynuposath Teopemy o cTpykrype odmero pemenust JIOAY n —ro nopsaka.
CdopmymupoBats TeopeMy 0 cTpyKType obmero pemenust JIH/Y n —ro nopsiaka.
CoopmynupoBaTh HEOOXOIUMOE YCIOBHE CXOIUMOCTH YUCIOBOTO psijia.

3anmcarb (OPMYIUPOBKY NEPBOH TEOPEMBI CPABHEHUS IS PSIIOB C MOJIOKUTEIBHBIMH YICHAMH.
3anmcarb GOpMyIUPOBKY Npu3Haka Jlazambepa.

3ammcars GOpMYIHPOBKY anredpandeckoro npu3zHaka Komru.

CdhopmymupoBars TeopeMy JIeHOHMIIA O CXOMUMOCTH 3HAKOUEPEAYIOIIUXCS PAIOB.

Hatp onpezneneHue abCONOTHO CXOAAIIEIOCs YUCIOBOTO Psifa.

3ammcare GOPMYITHPOBKY TEOpPEMBI AGeEs.

3anucars ONpejIeNicHIEe CPEIHErO 3HaUCHNs HenpepbiBHON GyHKimu f(x,y) B obnactu D.
3anucarh popMyIily epexoa B ABOMHOM MHTErpalie K MOJISPHOIl CHCTeMEe KOOP/MHAT.

IIpumepsl THNOBBIX 32124 (YPOBEHb YCBOCHMS YIOBJIETBOPUTEJILHO)

1 cemectp
3anmcatk uncno z = —V/3 + 3i B TpuroHOMeTpHUECKoil hopme
B 6 i 1oL 24
BIYHCIINTH B anreOpandeckoit popme PrYRLb
. |z—i]l =2
N300pa3uTh Ha KOMIUIEKCHOM INIOCKOCTH MHOMKECTBO TOUEK, 3aJJaHHOE YCIOBUSIMHA { Rez <1
6
Brrancnuts mo popmyite Myaspa (\/§ - i)
Haiiti Bce kopHE V—2 — 2i 1 H300pa3iTh HX HA KOMIUIEKCHOH IUTOCKOCTH.
Pemmth ypaBHenue z°> + 27 = 0 B KOMILUIEKCHBIX 9UCIIaX.
-2 2
1 5 -6 .
Jaust Matpuner A =| 3 4 \u B= . Haittu 2A" + 3B.
2 -2 3
-5 -6
1 -1
2 310
IIycts A=|3 1|,B= . Haiitu AB n BA, eciiy 3T0 BO3MOKHO.
-1 5 4 2
2 3
—2 3 -4
Boruucnuts onpenenurens | 1 2
-3 2 _
1 2 3
Pasnoxwuts onpenemutens —1 0 I10 JIEMEHTaM BTOPOTO CTOJIONA.
1 14
2%, — X, + X3 =1,
Pewmts cucremy 3 2X, + X, =1, MetonoM Kpamepa.
2X, +%,=1

SX =X, + 71X, =2,

Pemuts cucremy 3X1 + 2X2 - 2X3 =5, MaTpUYHEIM METOIOM (C TTOMOIIBIO OOPATHOH MATPHIIET).

X, + X, =X, =2
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36.

37.

38.

Xy +3X, — X3 +6x, =0,
Pemmts cucremy | Xq + X, — X3 +2X, = —6, wmeronom Iaycca.
X, +5X, — X3 +10x, =6.
Janb! aa Bextopa @ = (2,1,—1),b = (1,0, 2). Boruucnuts (a, b) u [a, b].
Onpenienuts yron mexcy sexropavu A =—i+ ju b=1-2]+2K.
Haitrn (53 +3D )22 - b), cem [a] = 2, b|=3.aLb.
Jlans tpu mexcropa: & =1 — 3]+ 4K, b =31 —4j+2K u € =i+ j+4K. Burancomm, 11p; 3.
Haiiru iomass tpeyronsuuka ABC, ecrn A(0;0;1), B(L;—11) u C(2;0;4).

o =3 — = ¢ — — —
Haiiti miomans mapasuienorpaMma, HOCTPOSHHOTO Ha BEKTOpax d = 2m+7n u b = 3m — 4n, ecmm |m| =
V1

2,1l = 1u(m,i) = z
Kommnaapist i sexroper a(LL1), B(0;2;-1) u ©(—10:3)?

Haiiit 0GbeM mapasienenmmena, noctpoettoro Ha sexropax a(—10:1), B(21,-2) u T(L-10).
Tpy xakux m i n sexropst @ = (L M;—2) u b = (= 2;3; ) xommmeaprs?

Haiiti koopuHaTe opra Bektopa @ = (2;—3;6).

3ammcaTs ypaBHEHHE NMPSIMOH, mpoxosamer uepes M (1, —2) neprneHauKymspHo npsmoit 2x — 3y + 5 = 0.
. ., x—1 2
Haiitu yron mexny npsmoit XT = % = —i1 U IUIOCKOCTBIO 2X — Yy + 3z —7 = 0.
3ammcaTh ypaBHEHHE IUIOCKOCTH, NPOXOAANIEH dYepe3 Hayallo KOOPAMHAT TEPIEHIUKYISPHO TPSMON
{x +y+z—-7=0,
2x—y+11=0

Haiitu ypaBHEHHE NJIOCKOCTH, MPOXOAAUIEH uepe3 TOUKY M0(2;2;—2) A TmapajyieIbHOM K IUIOCKOCTH

X—-2y—-3z+1=0.

X y-1 z+1
Haiitu Touky nepecedenus npsamMon — = —— =

2 1 2
3ammcaTh ypaBHEHHE IUIOCKOCTH, IIPOXOMSLIEH dYepe3 TOUKy (2;1;0) NEPNEHIUKYIAPHO K TPAMOMR
X+1 y+1 z-2
-2 3 1

3ammcaTh ypaBHEHHE INIOCKOCTH, MIPOXOAAMIEH 4ePE3 TOUKH A(3;0;0) , B(0;0;1) u C(0;—2;0).

¢ mockocthio X +2Y + 32 —29 =0.

3anucarh KaHOHHYECKHE ypaBHEHWs MpsMoi, mpoxomsmeii uepes touky (1,—1,0) mapamtensno mpsmoii
Xx=2t,y=1-t,z2=3.

Haricars ypaBHenus npsMoi, npoxosimeii uepes Touky M(— 2;1;—1) napamiensso npsiMoit, mpoxopsiieii
gepes mse Toukn A(3;-14) u B(11;3).

Jls Tpeyronsauka ABC, e A(l;l) , B(5;3) u A(7;5) samucars ypasuenne Meauanst AM 1 BbicoTsl BM.
3anwcars ypaBHeHHe MpaMoii, npoxosmeii uepes Touxy A(2;3) u obpasyromeit yrom 30° ¢ ockio opauHaT.

3anucarbs ypaBHEHHE NIPSIMOH, IPOXOAILIEH uepes3 TOUKy (1;—1) , leprieHuKyIspHo K npsimoit X —3Y +5=0

. x2-5x46
Beraucmuts lim ————
x—2 X“=12x+20
. n?+3n-7
Beraucmuts lim ————
n—ooo 2n+1)%2-n

. x? -9
Beraucymrs M —
x->3X° —2X -3



39.

40.

41.

42,

43.

44,

45.

. AIX+3-2
Boruucmure IM ———
x-»1  X-=1
2 X
. [x“+3x-1
Boraucnuts M —
xow( XT 4+ X—2

n—>5 n-1
Boraucmuts 1M (—)

n+3

. sin 3x
Borunciuts [im
x—0 X —1

nN—oo

Boraucmuts 1M

In(1+2x?)

x=0 3x% +x3

. fgnx
Boraucnuts M
x>-2 X +2

Toctpouts rpaduk Gyrxuuu f(X) = {

B Touke X = 1

Bbruncants Mpon3BonHyI0 GyHKIUH Y =

3—x? mpu x <1
X+1 mpu x >1

2 cemecTp
cosvx

x2+sin3 x

Beraucnuth npousBopHyo Yy = sinx- 52X Inx.

W MCCIIEIOBATh ATy (DYHKIMIO HA HENPEPBIBHOCTD

Haiitn muddepenman Gpynkmun Y = In (X2 +1) [pH Hepexoie oT Touku X = 0 x rouxe X =1.
3amucarh ypaBHEHHE KacaTesbHOH K rpaduky ¢yHKmu y = v 5x + 4 B Touke x, = 1.
y=13+7t,

Haiitu nepByto MpoM3BOAHYIO MMapaMeTPHICCKH 3aJaHHOH (QyHKIHN 5
X =t"+3t.

YpaBHeHHUE IBIKEHHS TOYKH 10 ocu OX ecth X = 100+ 5t — 0,001'[3 . HaliT ckopocTh 1 yCKOpEHHE TOUKH B

moment Bpemern £ =10 .
. . _8/% x—
TpubIMKEHHO BBIYUCIUTH 3HAUCHHE y(X), MCTIONb3ys nepBbiil updepenuman, ecmu Y =3V X, X =31,2.

Mpuorounen Teinopa P4(X) st Gysknun Y = e* npu Xy = 0 umeer Bux P4(X) =...
12

MmuoroureH Teitnopa P3 (X) st pyakun Y = (l-l- X) opu X, = 0 umeer Bux F’3 (X) =...

. Haiitn HanbonpLiee 1 HaMMeHblIee 3HaYeHUS QyHKIUU Y = 2X3 - 2].X2 +36X —10 na orpeske [0,3].
. Haiitu Touku nepernba rpaduka pynkunu Y = X4 - 6X3 -|-:|.2X2 +7X-5.

. Uccnenosars Ha axcTpemMyM QyHKImI0O Y = (X - 5)eX .

. Haiitn npomexyTku Bo3pactanus ¥ yobiBaHus QyHKIMH Y = 2X3 + 3X2 -12x+5

X3
. Haiitu acumnrotsl pynkuun Y = —
X“ -3
x%+4
. IIpoBecTH monHOE HCCIEN0BAHIE U MOCTPOUTH rpaduk QyHKINN Y = 2
X

2
, X -9
. Beraucnuts npenen lim

—— 1o npasuiy Jlonuraus
x>3x2 —2x -3



17. Borauciuts npenen liM

o nipaBuiy Jlonurans
x—0e” -]

18. Boruncuts npegen M

110 npasuiy Jlonurans
X—>-2 X +

19. Bem 2= Xy? 45X, 10 dz = ...

o 0z dz .
20. Haiitu o ¥ o eemz = x3y +e* uy=sinx.

21. Haiitn %,ecnn z=xy’+e”, y=t>u x=Int.

22. Eenn Z=Xy” +€0S(2X+5Y), 10 d’ 2= ...

23. HaiiTi yacTHBIC IPOM3BOHBIC IEPBOTO MOpsiaKa A GyHKiu Z = XE Y +n (Xy 2)

24. Haiiru grad U, ecmn U = cos(xy )+ z°x — 2°y?.

25. HaiiTi HarpaBieHHe HanOOJbILETO U3MEHEeHUsI QYHKIMU Z = X3y2 - Xy3 B TOYKE (2;1) .

26. Haiiti nponssoanyio dymkunn Z = X2 — Xy + y2 B TOYKE M(l;l) B HanpaBlIeHUH BEKTOpA §(6;8).

27. Haiitu cranuoHapHsle Touky QyHKunn Z = 3X2y + y3 —18x —30y.

3 cemecTp
j@x+3k“dx:
1. Bemuucianrts
S5dx
—— =
2. Bomuucauts - X +2x-3
dx
3. Bouucauts = X In x
eXdx
4, BprYucIuThH JT
e +3
xdx

Breraucnuth _f ——
V3-x*

6. Brruaucnurs _[ X C0S 3xdx

7. Bpruaucauts jwdx

X+ 2
2x -1

8. Brmuuciurs _[— dx

(x—1)x—2)
xdx
9. Bbluucnuts IZ—
X“—6X+5
dx
X% —4x+8
Jxdx

11. Beruuciurs
I1+\/;

12. Bolunciaurh I 4—X2dX

10. Bolunciaurs j.
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dx
4 —-5sin X
dx
3sin X —4¢os X

Beraucnnts _[

Brraucnuth I

sin 2x dx
3+4sin?x

3
2X+5
BBI‘-II/ICHI/ITL I/IHTCFpaJI J‘

s

Bouucauts uaTerpai [ 01(2x + 3)e5*dx

Beruncnutb .[

T odx
Brruucnuth HUHTETpaJl I—
03+2C0SX

2 3X
Haiitu miomazns 061acTH, OTpaHUUCHHON KPUBBIMU Y = X 4 ny= 2— ? , 3aJJaHHBIMHU B IIPSIMOYT'OJIHOM

JIEKapTOBOM CUCTEME KOOPAUHAT

Haiitu nomans GUrypsl, OrpaHUYEHHOH KpUBOH Y = INX unpameivu X =€, X = 62 ,y=0.
%
Haiitu many xyru kpusoii Y = 2X7 2, 0<x <11
Haiiti 00beM Tes, 00pa30BaHHBIX BpameHueM Qurypsl, orpannuennoil muamamu Y =—, Y =0, X =1,
X

X, = 2 Bokpyr ocu OX.

+00 4

. X dx

BBI‘II/ICJ'II/ITL HeCO6CTBeHHLII/I PIHTeraJ'I I —_—
1 @5+1

, Y C0S2X
Haiitu oOiee perieHue nuHeHHOro nuddepeHiuaibHoro ypapaenus y +-— =

METOJIOM BapHaluu

IIPOU3BOJILHON IIOCTOSIHHOM.

y
Pemmnte 3amauy Kommm mns nmuneiiHOro nud¢depeHnnansHOro ypaBHEHHS IEPBOTO IOPSAKA y'-==3X,
X

y(1)=4.

o n
3anucarh (HyHIAMEHTAIBHYIO CUCTEMY PEIIeHUH ypaBHEHUS Y

-5y"+9y' -5y =0.

Haiitu obmee pemrenue JIOAY, ecnu KOPHH €r0 XapaKTEPHCTUIESCKOTO YpPaBHEHUS HMEIOT B kl =-2,
Koza=0. Ksg=3.

Haiitu o6mee pemenue JIOAY Y’ —2Yy +5y =0.

. 4 o
Haiitu oO1ee penenne ypaBHEHHUs y” - 2y’ -3y=¢e * 1o BUJly IPABOM YaCTH.

"
Pewuts JIHAY Y + 4y = METOAOM BapHalliy IPOU3BOJIBHBIX ITOCTOSHHBIX.

sin 2x
X =X +4y,
Haiitu oO1iee pernieHne CUCTEMBI 9 | .
y =2Xx+3y.
=z 3n° +1

HccnenoBarb Ha CXOAUMOCTD Psif — 2 A
= on° -2
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» 2+ (-1)
HUccaenoBars Ha CXOAUMOCTD P Z —3 -
n=1 N° +5n

)
3
HccnenoBarh Ha CXOOUMOCTD Psif Z ntg —

n=1

= (n+1)
HccenoBars Ha CXOMUMOCTD PSI 8—”

n=1

2n+1)‘"
3n+5
="

n

HccemoBarh Ha CXOIUMOCTD PSIT Yomeq (

HccnenoBars Ha CXOAUMOCTD PSIT Dopreq
(x-2)"
n-3n

o w (x-5)™
HaiiT vHTEpBaJ CXOMUMOCTH CTEIIEHHOTO PSAAa Y, Wi

Haiitu paguyc cXoquMOCTH CTSIICHHOTO PAA Ypq

3anmcate paznoxeHue B psax MaxiopeHa ¢GpyHkuuu y = sin 4x
x-1
Paznoxuth GyHKIMIO y(X) B PA 1O CTENEHAM (X - Xo), ecmn Y =€" 7, Xg = 3
0.2 sin X

Brruncnuth _[ ——dX ¢ Tounoctsio e=1073.
0

Beruncnuts ffD (4x + 2y)dxdy, ecnmu D orpannyena muamsmu y = x% + 1,y =x—1,x = 0,x = 2

VI3MeHHTD TIpe/ieNbl HHTETPUPOBAHKS B HHTETpaIe fol dx fx\/} f(x,y)dy

BapuaHTBI TeCTOBBIX 32JaHNI B JUCTAHIMOHHBIX Y4eOHbBIX Kypcax
Texyluii KOHTPOJIb 3HAHUU CTYACHTOB B MOXKET IIPOBOJUTCS B BUJI€ KOMIIBIOTEPHOI'O TECTUPOBAHMs 110 pa3-

JITYHBIM MOJYJISIM (TeMaM) IpOoTrpaMMBl.

KOMHLIOTGPHLIC TCCThI IPCACTABJICHBI B JTUCTAHIITMOHHBIX y‘le6HBIX KypcCax Ha 0ase CHCTEMBI YipaBJiceHUA 06y-

yenueM Moodle: http://cdo.rsreu.ru/
JlocTym K KypcaM IpeJoCTaBIseTCs M0 Mapoilio U3 BHYTPEHHEH HH()OPMAIIMOHHOM CHCTEMbI OPTraHN3aliy U U3 TIIO-
OanmpHOM cetn MIHTEpHET.

e JlucraHmmoHHBIE YueOHBIE Kypchl «Bricias Maremaruka. 1 cemectpy, «Briciras Marematika. 2 ceMecTpy,
«Bricmas Matemaruka. 3 cemectp» [DnekTpoHHEIH pecypc]: Cucrema nucraniuonHoro ooydenns PIPTY: — Pe-
*uM gocryna: http://cdo.rsreu.ru/

HBIX,

HpI/I CO3JaHUU TEMATUYCCKUX TECTOB IO MATEMATUKE UCIIOJIB30BAJIUCH CICAYIONIUEC TUIIBI BOIIPOCOB!
1) MHO>KECTBEHHBIN BBI60p — HGO6XOI[I/IMO BBI6paTL OJJWH HUJIN HECKOJIbKO BepHHﬁ OTBETOB CpCaAU NPCAIIOKCH-

2) 4KCIIOBOW OTBET — HEOOXOAUMO BIIEYaTAaTh YHCIOBON OTBET C KIIABHATYPHI,
3) Ha COOTBETCTBHE — OTBET Ha KaXKIbIil U3 BOIIPOCOB HY>KHO BBIOPATh U3 MPEIOKESHHOTO CITHCKA,
4) KpaTKHii OTBET — HEOOXOAMMO BII€YATATh OJHO MJIM HECKOJBKO «CJIOB» (3TO MOTYT OBITH KaKk COOCTBEHHO

CJI0Ba, TaK ¥ HAOOPHI OIPEAETICHHBIX CUMBOJIOB),

5) BeIUHCIsIeMBI — HEOOXOAMMO BBECTH YHCIOBOI OTBET C KIIaBUATYPHI.
IIpumeps! TECTOBBIX 3a/IaHUM MPECTABICHBI HUXE.

YpasHeHu1e npamoi, npoxoaseit yepes touky M(1; —2) u
nepneHaMKyNapHOM K Npamoi, npoxoasiyen yepes Touku N (4;3) ,

P(2;5) , umeert Bua:

BbiGepute oauH oreer:

Jz+2y+3=0
2z +3y+3=0
z+5y—7=0

3z—2y+1=0
—z+uv+3=0



http://cdo.rsreu.ru/
http://cdo.rsreu.ru/

2

e Touke To = 0 paexo:
(z2-z41)

3uaveHue npoussoaHoi dyHkumn f(T) = .

(c knaenaTypbl BE€AUTE TONBKO 4MCIIO)

Oreer: | I

Hanaute cuHyC yrna mexay npaMeini 3.1 —+ Sy +T7=0mu
—2r+5y+10=0

(B OTBET BBEAUTE TONLKO YHCNO, OKPYIMEeHHoe A0 2-X 3HAKOB
nocne 3anATon. Hanpumep 2.45 unn -1.13)

Answer:

BHyTpu kaxxnoii yueOHO#M TeMbl chopMUpOBaH OOMIMPHBIN 0aHK Pa3HOOOPa3HBIX BOIPOCOB, KOTOPBIE Pa30UTHI
Ha Kareropuu. Kaxxias kareropusi conepKuT OAHOTHUITHBIC 331241, 00bEIMHEHHbBIE OJTHIUM y4eOHBIM BOIIPOCOM, HAIpH-
Mep, BBIYMCIICHHE YaCTHBIX HPOM3BOAHBIX, pemenne JIOAY 2 mopsnka u T.4. Tect GopMupyercst Ha 0OCHOBE BBIOOpa
CITy4aifHOT0 BOIIPOCA U3 KaXOH yKa3aHHON KaTerOpHH.

Koa xomnerenmun Pe3yabTarsl ocBoenus OIIOII
Coaep:xanue KoMIeTeHIU

OIIK-1 CriocoOCH aHAIM3UPOBATh M BBISBISATH €CTECTBEHHO-HAYYHYIO CYIIHOCTBH IPOOJIEM yIpaB-
NeHNs B TEXHUYECKUX CHUCTEMaX Ha OCHOBE MPUOOPETEHHBIX 3HAHUH

OIIK-1.1 IemoHcTpUpYyeT 3HAHUS B 00J1aCTH €CTECTBEHHBIX U MAaTeMATHYECKHX HAYK

TumoBble TECTOBBIE BOIIPOCHI

2 3 5
1. BerumciuTh onpeenuTens Tpetbero nopsaka (4 =1 2.
1 6 3
(oTB. 65)
X —2X+2
2. PemeHueM ypaBHEHHS 9 =0 spnsrorcs uncna. ..
— X
(otB. 2)

3. JlaHbl pasjoKeHUs BEKTOPOB & U b 1o 6azucy <I_, jT, E>
a=31+2j+pk b=ai+4]-3k.
Ecyu BekTOphl @ U b KOJUTMHEApHbL, TO cymMmma & + [ pasHa....
(otB 4,5)
4. HampaBneHue CHIIBI F= (2; 2, — 2\/5 ) 3a/1a€TCsl yIJIaMHU:
a) ¢ =60°, B=60°, y=120°;
6) a=60°, B=60°, y =135°;
8) a=30°, f=30°, » =135°;



1 a=120°, B =90°, » =60°;

m a=90° #=90° y=120°

e) ¢ =60°, f=60°, y=45".
(oTB 0)

5. HaiiTi KocHHYyC yria Mexzy IpsiMbIMA

(otB 0)

-2 3

X+5_y-2_7 |3x+y-
! 2x+3y—-8z2+3=0.

6. TIlnockocte 3X —8Y —6 = 0.Bribepure onun oTBeT:

1) coBnazaer ¢ mockoctero XQY ;
2) mapaytensna mwiockoctn Z =0
3) IpOXOIUT Yepe3 TOUKY (3; -8, - 6) ;

4) napamnensna ocu OZ .
(otB 4)

. sin7x
7. BoluucnuTe mpenen lim——.
x-01—0S 3X

(oTB 0)

7x* +3x* —5x+7

8. Bemumcnute npenen lim T
x>+0 3% +6X—1

52+2=0,

9. 3naueHme MPOM3BOTHON QYHKIUN f (X) =arctg X* + 7T B Touke Xy = 1 pago...

NEPpexXoauT B UHTCIpall

) dy =0;

0 J' dt
(t+1)cos’t’

(otB 0)
(otB 1)
10. Juddepenuman dpynxumn Y = arcsin \/; B Touke X5 = % paBeH:
a) dy = dx; 6) dy = —/2dx;
r) dy:\/fdx; n) dy =—dx.
(oTB a)
11 1 tgx =t J' ox
. Ilpu 3amene =1 unrerpan
P P tgx+1
dt t* +1)dt dt
w[—:0 ju B [———
t+1 t+1 (t+1)(t +1)
(oTB B)

X+5

... . (BpiOepuTe omUH BapHaHT OTBETA.)

12. Pasnoxenue npodu 3 Ha MpoCTelue uMeet BUJ ... . (Beibepute onuH BapuaHT OTBETA.)
(x-2) (x2 +1)
A Bx+C A B

a) >+— ; 0) ——+— ;

(x=2)° x°+1 X=2 x°+1

A B A B CxD

B ; | .

(x-2)" xX*+1 (x-2)" x-2 x*+1

(oTB 1)

674 y

13. TlpousBognas — ¢yHKUMU Z = X3y2 -4
oy X+2

BeTa.)

+sin (4y) HMEET BU]I

... . (Boibepure oquH BapuaHT OT-



4y 2,,2 3 4 . 2 4y
. ————+3 4 4y); 2.4 4 2X°y ———: 3. 4 6XYy ———:
1 (x+2)2+ x*y? +4cos(4y) cos(4y)+2x’y oy sin(4y)+6x°y 3
PR Y z; 5. cos(4y)+2x° —ﬂ.
( 2)2 y y y X+ 2
X+
(o1B 2)

0z X
14. YacrHas npon3BoHast 6_ ¢$bynkyn Z = y\/;+—2 + X—3Y B Touke A(4; 2) paBHa ... .
X y

(otB 1,75)
15. VYkaxwure Bua auddepeHnranbHoro ypaBHeHusl. .. . (Beibepure oquH BapuaHT OTBeETA.)

a. Yy +ysin2x=0,
3x—-2y

X+y
c. (e*+2)dy—e*ylnydx=0.

([Ins kaxmoro ypaBHeHHs BbIOEpUTE OTBET U3 CIIUCKA!

b. y'=

YpaBHCHUEC C pa3ACIAOIUMUCA TEPEMEHHBIMHU,
OJTHOPOJTHOE YpaBHEHHE;

JIMHEHHOE OJIHOPOIHOE YPaBHEHUE;

JIMHEHHOE HEOJHOPOTHOE YpaBHEHHE;
ypaBHeHue bepHyin.)

(otB 1) nMHEIHOE OAHOPOAHOE YpaBHEHNE; 2) OMHOPOIHOE YPABHEHNUE; 3) YPABHCHHE C Pa3ICIIONIMMHUCS e~
PEMCHHBIMH)

16. OOmum  wuHTEerpasioM AU(MGEPEeHINATBHOTO ypPaBHEHHS C  Pa3ACAIONIMMUCA IIepEeMEHHBIMA

24X +1dy + de =0 ssnsercs...

1. In|y|-2Vx+1=c;
1 1

—+ =c;

y X+1
11
2y Jx+1
4, In|y|]+Vx+1=c.

(o1B 4)

& [13n +3

17. Ecmm x psny Z ne7

n
] NPUMEHUTH PaIMKaJIbHBINA npusHak Ko, To B npeaene monyunm £ = ...
n=1

(ot 13/11)
o n(x2 +3x+1)n
n=0 5n

a. ‘VkazaThb 110 PUCYHKY HOMEPD obmactu CXOAUMOCTH (byHKIII/IOHaJ'IBHOFO pdaaa



(otB 1)

18. Ecmu B JBOMHOM HHTerpaine IJ‘ f (X, y)dxdy , rne o6nacts D mzoGparena Ha pucyHke, paccTaBUTb IPEIENbI

D
HWHTCTPUPOBAHHSA, TO NOJTYUUM:

1) dej f(x,y)dy;
0 1

«/25 23
» [ dy j f(x,y)dx;
X+1
(o1B 2)

3 22
2 [dx [ f(xy)dy;

x+1

x2+y?

4) de j f(x,y)dy.

X+1

X+
19. Ecmu B 1BOMHOM MHTETpae H >
D X"+

> dxdy , rue o6nacts

D: 1<x?+y2<4d, y>——— y<3X,
y y \/5 y

nepeiitu B [ICK (monapHyro cucteMy KOOPAMHAT), TO HMOIYYUM MHTETpaj BUIA:

OTBETA)

(cosp+sing) pdp;

[N

o
~—
e O |
o
3]

P C—

w
-
N,
o

2
COS @ +5sin
cof( ? (Djdp,
1

|
oy

(cosp+sing)de;

2

P — N
o
A}
—w [N

|
oy

(otB 4;5)

(MOXeT OBbITh HECKOJIBKO BAPHAHTOB

—o | N

2
Cos +S|n
2) dcoj( 4 (p]dp,
1

[N

de|(cosg+sing)dp;

-
N’
—w|N
w

P C— N

|
oy

CcoS @ +Ssin
( Q (DJd(p
Yo

2

P — N
o
e}
w0 [N

|
oy



OIIK-1.2 ®opMyupyeT U BbISIBJISIET CYIIHOCTH MPOGJIeM yNpaBJieHHsI B TEXHUYECKHUX CHCTeMax

TunoBble TECTOBLIE BOIIPOCHI

X 5
1. PemeHueM HepaBEeHCTBA JJ< 0 sBnseTcs MPOMEKYTOK. ..
X+
(o1B. (-5;4))
1 -3 2\(2 5 6
2. CyMMa 71IeMEHTOB, PaCIONI0KEHHBIX Ha [MaBHOM quaronamu Matpuisl | 3 —4 1|1 2 5/, pasna...
2 5 31 3 2
a)l16; 6)3; ®1l7; N4, n7.
(oTB. T)

3. Bekrop X, 06pasyrouuii co BceMHu TpeMs 6a3HCHBIMU OPTAMH PABHBIE OCTPBIE YIJIbI, IPH YCIOBUH |Y| = 2\/§

HUMCCT KOOPAUHATLI:

a) —21 +27 -2k ; 6) 21 —2] -2k ;

B) 21 +2] +2k ; 1) =21 +2] +2k ;

m 21 =27 +2k: o) -2 —2] -2k .
(oTB B)

4. Tlnomaap TpeyroJbHUKA C BEPUIMHAMH B TOUKaX A(l; 2; 0), B (3; 2; 1), C (—2; 1 2) paBHa:

a)ﬁ; 5) 56 ; 3)%;
2 2
F)3\/6; H)#; e)4\/6_

(otB 1)

5. Ecm Y= KX +b — ypaBuenne mpsmoii, npoxonsmeii yepes TOUKy A(3; 6) NEPIEHIUKYISIPHO K IPSIMOU

1
y=—5X+9,To K+b pasno ...

(otB 2)
X=X, + mt,
6. Ecm (VY= Yo+ Nt, — mapamerpuueckre ypaBHEHHs MPAMOM, TIPOXOASIIEH Yepe3 TOUKH A(4; -1 2) "
Z=17,+ pt,
m+n
B(O;—3; 6),To PaBHO ...
(ot -1,5)
. 3x*-12
7. Bwramcaure npenen lim -3 -
x->2 8—X
(ot -1)
tg 7x

8. Bounciure npegen lim

0 In(9x+1)
(otB 7/9)

9.  ®opmyna npubnmxeHHoro Boruncienns 5 7,96 ¢ momousio nepsoro aubdepeHumana uveeT BIL:



a) 2+L.i- 0) 1 i

3364 25 364 25°

1 1 11

2— — 2——-—.

Y T %ea 25 VTR
(otB B)

. log, x
10. Ecmm k npeneny lim 9, MPUMEHHUTH npasuio Jlonurans, To OH mpeodpasyeTcs K BUILY:
X—>+0 X / X

a) lim T 0) nmpaBuIIO HE IPUMEHUMO;
X—>+00 X-QXE
2
. xIn2 : 1 . xIn2
B) lim——; Ilmﬁ; n lim 1
X—>+0  y2 X_)+OOXIn2'EX2 X—>+00 EXz
(otB 1)
X+1 q
11. Unrerpan IXZ 4 X paBeH ... . (BbiOepuTe ouH BapuaHT OTBETA.)
1 X X
1. ——+=arctg=+C; 2. In‘x2+4‘+arctg—+C;
X“+4 2 2 2

3. 1In‘x2+4‘+1arctg§+c; 4.lln‘x2+4‘+c;
2 2 2 2

5. In‘x2 +4‘+C
(o1B 3)

dx

X —X

12. TIpu 3amene € =t umrerpan I MepexouT B nHTErpan ... (Beibepure onuH BapraHT OTBETA.)

dt tdt dt tat
o olegi ol o i

(oTB a)

13. TIpomsBognas dymrkmun U =2+1In (X2 + y2 + 22) B Touke M (1; 0; 1) 10 HaIPaBICHUIO BEKTOpA
=37 +4k paBHa ...

(otB 1,4)

14. CranuoHapHBIMHU (KPUTHYECKUMHE) TOYKaMH GYHKIHA Z = X2+ 2y + y2 —3X—3 sBusiores ... . (Boibepure
OJIMH WJIA HECKOJIBKO OTBETOB.)

1. (1; —1); 2. (—2; —2); 3. (—1; —1); 4, (—2; 1) : 5. (1; —2).
(otB 1;3)

15. VYcraHOBHTE COOTBETCTBHE MEXAY JIMHEHHBIMH OIHOPOIHBIMH JAUBPEPeHINATIBHBIMU YPABHEHUSIMH BTOPOTO
HopsiaKa

1. X"=x'=0, 2. X"+x=0, 3 X"+x'-2x=0
M X XapaKTCPUCTUYCCKUMHU yPABHCHUSIMH

A k?’+k=0, B. k?*+1=0, c. k’-k=0,

D. k" +k—-2=0, E. k®*-1=0, F. k*+2k-1=0.
(ot 1C2B3D)

16. YacrHoe pemieHHe JIMHEHHOTO HEOJHOPOIHOTO AU HEPEHIINATIBHOTO YPaBHEHUS y” + 2y’ +95y = (X —1)ex

MO>KHO HAliTH B BUJIE...



(otB 3)

17. Yemy paBeH mpesern Ipy IpUMEHEHHH Npu3Haka Jlamambepa s psiaa Z

(otB 1/27)

18. HaiiTu paanyc cX0IMMOCTH CTEIICHHOTO psijia Z

(o1B 2)

e Inx

1
2.
3. y=(Ax+B)e*;
4

& (n1)’ .
= (3n+1)1

A (1) (x-3)"

mrt (n2 +4)2n

19. Jlns munTerpaia J.dX J. f (X, y) dy yYKa)KUTe HOMep 00JIaCTH HHTETPUPOBAHMUS.

1 0

¥

&

y

O WO

—

1
0

o IN b

X
\I¥ W/ D
ol | e

(otB 4)

Koax xomnerennun

Pe3yabTarsl ocBoenus OIIOII
Coaep:xanue KOMIeTeHIUI

OIIK-8

CriocoOeH pa3pabaTbIBaTh METOIUKH M BBIIOIHATH SKCIEPUMEHTHI HA JICHCTBYIOMNX 00b-
eKkTax ¢ 00pabOTKOH pe3yabTaTOB HA OCHOBE COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOIOT U
1 TEXHUUYECKHUX CPEJ/ICTB

OIIK-8.1 IlpumeHsieT MeTOAUKH 00PaGOTKH IKCIIEPHMEHTATBHBIX JAHHbBIX

TumoBble TECTOBBLIE BOIIPOCHI

4 -1
1. 3uauenue ompesenutens marpuunoro muorowiena f(A), ecu f(X)=—-4X+3 wu A=[ ],

paBHO...

(otB. -15)

-5 2

2. 3amaHbl TPH TOYKH CBOMMH KOOPIMHATAMU: A(3; — 2; 8), B(Z; 5; —8) , C (—4; 3; 8) . Torna npoexkuus

BeKTOpa & = 2AB +4CB 1a och a6emmce paBHa. ..



(otB 22)
3. OO0beM mapajuienenumnena, MOCTPOCHHOTO HAa  BEKTOpax a= (—6; -7 —8) , 5 = (6; 6; —4),
C= (—8; 8; —5) , PaBeH. ..
(otB 1214)
X+4 y-3 7+l
3 0 0

Bribepure oauH oTBET:

4. Tlpsmas

1) TPOXOIHUT uepe3 TOUKY A(3; 0; 0);
2) TOPOXOIMT Yepe3 IBE TOUKH A(—4; 3, —1) u B (—1; 6; 2) ;

3) mapamrensna ocu OX ;
4) nepnenauxysapHa k ocu OX .

(otB 3)
X+5 y-1 z
5. 3mauenme M , IpU KOTOPOM TpsSMAast = ? = —2 napaiensHa miockoctn 2X+3Y+62—-5=0,
PaBHO ...
(otB 2)
3
(2x-1)" —4x°

6. Bsrumcmure mpegen liM ~——~———.
x>0 3x3 + X2 —x +1
(otB 4/3)

. X2—7X+6
7. BpruncnuTte npenen lim -
ol X°—2x+1

(oTB )
8. Ecnu Ha otpe3ske [a; b] BBITOJIHAIOTCS] HEPABEHCTBA:
f(x)>0, f'(x)>0, f"(x)>0,
TO rpaduK GYHKIMU UMEET BHUL

Y

(otB T)

sin3x

9. 3HaueHMe NPOU3BOAHON QYHKIMU f (X) =€ B Touke X5 = 0 PaBHO...

(otB 3)

y = x?,

y =X

10. Haiitu 3S, e S — momans GUrypsl, OrpaHHYEHHOH THHUAMY: {

(otB 0,5)



1
(x+4)2(x2 +x+1)

11. Pasnoxenue apobu Ha mpocrTeiimue umeet Bux ... (BriOepure onuH BapuaHT OTBETA.)

A Cx+D B A Bx+C
a) =+ + ; 0) +— ;
(x+4)° x"+x+1 x+4 X+4 X +x+1

A B A Cx+D
2 T2 ; ) 2t 2 :
(x+4) X +X+1 (x+4) X"+ X+1

(otB a)

1

12. Unterpan jz— dX pasen ... . (BeibepuTe OXMH BApHAHT OTBETA.)
4x° +25

1. 1arcthx+C; z.iarctg§+c; 3. arctgﬁ+c;
5 10 5 5

a. %In‘4x2+25‘+c; 5, |n\4x2+25\+c.
(otB 2)

o°x
otog*

13. YacrtHas mpou3BomHas ¢ysxmn X = tzgo—t C0S3¢ wumeer Bux ... (BeibepuTe OMH BapHAHT OT-

BeTA.)
1. 2t+9cos3p; 2. 2t—-9c0s3p; 3.9cos3p; 4.0; 5 -9c0s3p.
(otB 3)

14. VpaBHeHue KacaTeIbHOW IIOCKOCTH, MPOBEIEHHONW B TOUKE M 0 (1; — 3; 0) K MTOBEPXHOCTH, 3aJ]aHHOU ypaB-

nermem 2X° + 3y2 —27°+7+ 3Xy —20 =0 umeer Bux ... . (Boibepure 0HH BAPUAHT OTBETA. )

1_X__51:y153:%; 2. 5(x-1)=-15(y+3)=z; 3. (x+5)-3(y+15)+(z-1)=0;
X+5 y+15 z-1

. 5(x-1)-15(y+3)+z=0: 5. _ _2-1

4. -5(x-1)-15(y+3)+z 5 . 5 :

(o1B 4)

15. YacTHOe penreHne TMHEHHOTO HEOAHOPOAHOTO MU depeHInanbHOr0 ypaBHEHHS y” + 3y' = X C0S 3X MOxHO
HaWTHU B BHUJE. ..

1.  §=(Ax+B)cos3x;

2. §=(Ax+B)cos3x+(Cx+D)sin3x;

3. §=(Ax*+Bx)cos3x;

4. §=(AX* +Bx)cos3x+(Cx* + Dx)sin3x.
(otB 2)
16.yCTaHOBI/ITe COOTBETCTBHUEC MG)K)Iy HHHCﬁHBIMH O}lHOpO]lHI)IMI/I gmglgglgepem HAJIbHBIMHU ypaBHeHI/IHMI/I BTOpOFO
nopsiaka
1. X"+Xx'—x=0, 2. x"—x=0, 3 x"—xX+x=0
1 UX XapaKTECPUCTUICCKUMHU YPABHCHUSAMU

A. k?—k+1=0, B. k?+1=0, c. k?’-k=0,

D. k*+k-1=0, E k*-1=0, F. k’+k=0.
(ot 1D2E3A)
a +00
17. Ecm lim 22 =k , TO YACJIOBOH psiJ] C TIOJIOKUTENBHBIMU YJIEHAMU Z d, cxoaMTcs Npu k= ...

n—>+
@ an n=1



1.5 2.0,2 3.1 4. -0,5

(otB 2)

+““(2n+5

18. Ecmu x psany Z
9n+1

n
j NPUMEHHUTH pafuKabHbIi npusHak Ko, To B nipenene noxydum £ = ... .
n=1

(otB 2/9)
19. Ecnu B aBOIHOM MHTErpase ” f (X, y)dxdy, rne o6nacts D nso6paskena na pucynxke,

05

y=2—=x

0 0s 1 15 f\

pacCTaBUTh MPCALCIIbI HHTCTPHUPOBAHUS, TO IOJTYYHUM: (MO)KCT OBITh HECKOJIBKO BAapUaHTOB OTBeTa)

2-y? 2 J2=x
I f(x, y)dx; 2) IdX I f(x,y)dy;
2-y 1 2-x
2—-X 1 2-y
[ founady; 9 fdy [ f0uy)dx;
2-x 0 2oy
2 1 2 2-y?
5) J‘de'f(x,y)dy; 6) J.dx f f(x,y)dy.
1 0 1 2-X

(oB 1;2)

3agaum 1J151 NPOBEPKH OCTATOYHBIX 3HAHM
IIpu mpoBepke OCTATOUHBIX 3HAHUN CTYJEHTAM Pa3pellaeTCs UCI0Nb30BaTh KOHCIIEKTHI JIEKIIUN U CIIPAaBOYHYIO

JIUTEPATYPY.

TlpuMepbI THIOBBIX 3224 15l IPOBEPKH 0CTATOYHBIX 3HAHMI
X 2 -

Pemmts ypasuenne (-1 1 2[=0.
0 3 X

OX, =X, + X, =2,
Pemuts cuctemy 3X1 + 2X2 - 2X3 =5,
X +X, =Xy =2.
HaifTH ckalsipHOE 1 BEKTOPHOE NPON3BeieHUs Bektopos @ = 31 +4 ] + 7k ub =27 - 5]+ 2k .
Haiitn 06beM NapaJuielenuIe1a, HOCTPOSHHOTO Ha BEKTOPAxX a(—l; 0;1) , 5(2;1; —2) u C(l; -1 0) )
Haiitu yron mesny miockoctsimu X—2Y+22+3=0u X+z2—-4=0.

HaiiTi ypaBHeHHe IUIOCKOCTH, Hpoxozsmieii uepes touky M 0(2;2; —2) U NapaJUlesIbHOM K IIOCKOCTH

X—2y—-3z+1=0.



10.

11.

12.

13.
14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.
28.

29.

3amucaTh KAHOHUYECKHE YPaBHEHHs IPAMOI, Ipoxosieil yepe3 Touxy M (1; —1;0) HapasuIebHo OpAMOi
x=2t, y=1-t, z=3.
Jns tpeyronsauka ABC, roe A(l;l) , B(5; 3) u A(7;5) 3amMcarb ypaBHEHUE MeJUanbl AM.

Haii lim X' -9
anuTHu npe[[eﬂ - _  _
-3 X2 —2x—3

X +3x°—x+4
Haiitu npenen lim 3 .
x>= X 4+2X+1

VpasHenue asmienns Touku o ocu Ox ects X =100+ 5t -0, 001t . Haiiru CKOPOCTb U YCKOPEHHE TOUKHU
B MoMmenT Bpemenn £ =10.
Haiiti HanOosnbIee 1 HaUMEHbILee 3HaYeHus QyHKIMU Y = 2x3 —21x* +36x—10 ua OTpPE3KE [0, 3] .
Haiitu Touku nepernda rpaduka pynkiun Y = X' —6x>+12x* +7x-5.
HccnenoBath Ha SKCTpeMyM (QyHKIUI0 Y = (X - 5) e”.

X2 +1
(x-1°

Haitti tuddepenmuan Gpynximn Z = XSiN Y—YyCOSX.

OmnpenenuTs MHTEpBajIbl MOHOTOHHOCTH QyHKIUH Y =

Haittu grad u, ecm U =cos(Xy)+z°x—2z°y?.

1
Beruncnuts HHTETpAN jxe *dx .
0

® 2x+5
BBIUMCIATE UHTErPa .[ ———dx.

2 (x=1)(x-5)

(arctg x)3

Beruncinute uHTErpal J dx.

1+ x?
I&nUnx)d
X

1

Brruncnuth uHTErpan X.

Haiitu niomaas o6nacTi, OrpaHMYEeHHOM KpUBLIMY, 3a1aHHbIMU B ITJICK Y = VX, y=X— 2,x=0.

= (n+1)!
Hccnenosars psin Z ————— Ha CXOIUMOCTb.

n=1 8n
& (4n)

HUccnenosars psn ;m

Ha CXOOUMOCTb.

n
& (x-1)
Haiiti 06macts CXOAMMOCTH psizia Z

o A
y LY _ _
Pemmth nuHeitHOE AH(QepeHIransHoe ypaBHeHHe IepBoro nopsaaka Y -— = 3X , y(l) =4.
X

Haiitu o6mee pemenue ypasuenns 2Y" +3y"-y' =0.

Haiitn obmee pemenne ypasuerns Y — 2y — 3y =e**
X=X+4y,
y = 2Xx+3y.

Pemuts cucremy nuddepeHnnanbHbIX ypaBHEHUH {



30. BprumcnuTh MHTErpan H (ZX - y)dxdy , ecnu obnacte D orpanuyeHa kpuBsiMH Y = NG , ¥y=X, x=1,
D

X=2.
31. Bwramcanute UHTErpaI J. J. xydxdy , ecim o6macts D orpannuena kpusbiva X =1, X =2, y=X, Y= X\/§
D
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K.(h.-M.H., JOIICHT A.b.[Tro0ya
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