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1. MECTO JUCHUIUIMHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOT'PAMMBI

1.1. TpeGoBaHus K MpeIBAPUTENBHON MOATOTOBKE O0yYarOIIMXCs, MPEALISCTBYIOIINE U
COIIYTCTBYIOIME IUCLHUILIMHBI, HA KOTOPBIX OCHOBBIBACTCS M3Yy4eHHE NAHHOW. [l M3ydeHus
JAHHOUM Yy4eOHOHM AMCHUILIMHBI HEOOXOIMMBI 3HAHUSA W YMEHHA, (popMupyeMble HapaielbHO
UAYIIAMU JACHUTUIMHAMA — H)KeHepHast U KoMIbloTepHas rpaduka, Ousmka.

1.2. JlucuumiauHel, KypcoBble paOOThI M TMPAKTHKH, JUISI KOTOPBIX OCBOCHHE TaHHOM
JUCLMILIMHBI HEOOXO0IUMO KaK MpPEe/IIeCTBYOIEE:

Maremarnueckue METOJbl B IEJArOru4ecKux HcciaefoBaHusax, KommbrorannoHHas
IeJJaroruka, [IpousBoacTBeHHas IIPaKTHKA: Hay4HO-UCCIIEN0BATEIbCKAs pabora,
[Ipon3BOACTBEHHAS IPAKTHUKA: IPEAAUTIIOMHAS.

2. OIMMCAHUME ANCHUITJIMHBI

2.1.006mas xapakTepuCTHKa

HanMmenoBaHue mokasarest 3HavYeHne TIOKa3aTest
HazBanue 006pa3oBaTebHON MPOTrpaMMBbI 44.03.04 TIpodeccuonansHoe oOyueHue (1o
otpacisam) (I[Ipodws: Uadopmarrka
BBIYUCIIUTCIIbHAA TeXHI/IKa)

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.5.M6.1 Beicuias matemaTika

y4eOHBIM TIJIAHOM

YacTs 00pa3zoBaTenbHOM TPOTPaMMBbI bazoBas (006s13aTenpHas) 4acTh
[IpodeccronanbHbIN MO

KonuuecTBO 3a4eTHBIX erHULL / BCErO 4acoB 5,5/198

2.2 .Pacnipenenenue yacoB 1o ¢opMam U nepuojam oOydeHus

O011ee KOJIMYECTBO YacOB
CcaMoCTOS-
dopma 2 % .
Sl ] JCKIU- | jJabopa- | MpaKkTH- | TeIbHOU dopma
oOyueHus < 2 BCEr0

8 OHHBIX | TOPHBIX | YECKHX | pabOTHI + KOHTPOJIS

KOHTPOJIb
Ouynas 1 1 34 - 34 130 198 JK3aMeH
3aouyHasg 1 6 - 6 186 198 JK3aMeH

3. LEJIU AUCLUATLIMHBI

Henp u3ydyeHuss TUCHUILIMHBI «Bpiciias mMaTemMaTtuka» — GOPMUPOBAHHE U PA3BUTHE Y
Oyaymux neaaroros (MpenoaBaTesieldl SKOHOMUYECKUX U YIIPABICHYECKUX TUCIUIUIMH) 3HaHUM,
YMEHMH M HaBBIKOB B O0OJIAcTH BBICHICH MaTeMaTUKHU, CIOCOOHOCTH M TOTOBHOCTH K
3bGdeKTUBHOMY U  pe3ylIbTaTUBHOMY pEIICHHIO 3a1ad  Oynaymieil  npodeccruoHanbHON
JEeSITEeIbHOCTH C UCIOJIb30BaHNEM MaTeMaTUYECKUX METO/I0B.

OCHOBHBIMU ~ 3aJjauaMi, peUIaeMbIMU TPU HU3YUYEHUU JUCHUIUIMHBI, SIBISIFOTCS:
(dhopMHpOBaHKE U Pa3BUTHE 3HAHUI U YMEHUH B 001aCTH JIIEMEHTOB aHATUTUYECKON TeOMETPHH,
dbopMupoBaHHEe M pa3BUTHE 3HAHUI W yMEHUH B OONACTH SJIEMEHTOB BBICIICH anreOpsl,
(dbopMHpoBaHKE U Pa3BUTHE 3HAHUI U yMEHUH B 001aCTH AIIEMEHTOB MAaTEeMaTUYECKOTO aHAJH3a.

CTyneHT, YCHENIHO OCBOUBIIWI [aHHYIO JUCHUIUIMHY JOJDKEH OBITh CIOCOOeH
MPAKTUYECKH TPHUMEHSITh METOJbl BBHICIICH MaTeMaTHKU TpH peUIeHHH 3aJad B 001acTu
SKOHOMUKH M YIPaBJIEHUS, & TAKKE€ B KOHTEKCTE MaTeMaTHYECKUX METOJIOB B IMEJAarOrnyecKux
WCCIIEIOBAHUSIX U TIPAKTUKE
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4. KOMIIETEHIIMM OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3VIJIBTATE
OCBOEHU S KOMIIOHEHTA OBPA3OBATEJIBHOU I[TPOI'PAMME,
NX NHAMKATOPEBI U TINTAHUPYEMBIE PE3YJIbTATBI ObYUYEHU A

4.1 KoMIIeTeHIInH.

VYK-1. Cnoco0eH oCymecTBISATh MOUCK, KPUTHUECKUI aHAU3 M CHHTE3 WH(POpPMAIINY,
MPUMEHSTh CHCTEMHBIH MOJIXO/1 JJIsl PEHICHHUs TIOCTABIICHHBIX 3aj1a4.
4.2 'niukatopsl KOMIETCHITHNA

VK-1.1 IlpumensieT MeTO/IbI BBICHICH MaTEMaTHKH IIPU PEIIEHUH 337a4 B 00JIACTH OXpaHbI
TPyZa, a TAKKE B KOHTEKCTE MAaTEMaTUYECKUX METOJOB B NEAArOrMYECKUX UCCIEIOBAHMAX U HA
IIPaKTHKE.

4.3.Pe3ynbTaTel 00ydeHHS

VYK-1.1.1. B pe3ynbTare nu3ydeHust yaueOHOM NUCHUIUIMHBI CTYIEHT JA0JKEH 3HATh:

- CHCTEMBI KOOPAMHAT, CIIOCOOBI PEIISHHSI IPOCTEHIITNX 33129 aHATUTHIECKON TeOMETPHH,
BEKTOPHYIO anredpy, mpeodpa3oBaHme JEeKapTOBBIX MPSIMOYTOIBHBIX KOOPIUHAT;

- TIOHATHE YpaBHEHHs JIMHUM Ha IUIOCKOCTH, TIOHSATHE YpaBHEHUs (ypaBHEHHN)
MOBEPXHOCTHU ¥ JIMHUU B TIPOCTPAHCTBE, JTMHEHHBIE 00pa3bl aHAJTUTHIECKON TeOMETPHUH;

- IMHAX ¥ TIOBEPXHOCTH BTOPOTO TIOPSI/IKA;

- KOMIUTEKCHBIC YHCIIa, areOpy MHOTOYJICHOB, MAaTPHUIIHI 1 OTIPEACTHTEIIH,

- CHCTEeMBI JITHEHHBIX alreOpandeckuX YpaBHEHWH, TOUHBIC W TPUOIMKEHHBIE METOIbI
peleHus TNHEWHBIX CHCTEM;

- YUCIIOBBIE MOCIIEOBATEIFHOCTH U (DYHKITUH, TIPEIEITBI U HETIPEPHIBHOCTD,

- OCHOBBHI TU(GEPEHITHATHFHOTO UCUUCIICHNS,

- HEONPEIeJIEHHBIN UHTErpa, CIocoObl UHTETPUPOBAHUS B JIEMEHTAPHBIX (PYHKIIUSIX;

- OCHOBHBIC TEOPEMBI O HEMPEPBHIBHBIX W nuddepeHnupyemMbix GYHKIUIX, (HOPMYITBI
Telnopa nu MaxkiiopeHa;

- crmocoObl HccinenoBanus Tpaduka (QYHKIMHM W HAXOXICHUS €€ MaKCUMaJbHOTO H
MUHUMAJILHOTO 3HAYCHHIA;

- OIPEJICJICHHBII UHTErPajl U €r0 MPHUIIOKEHUS;

- IpUOIMKEHHBIE METO/IbI BEIUMCIICHUSI KOPHEH ypaBHEHUHN U OTIPEIeJIEHHBIX HHTETPaJIOB,
YHCIIOBBIE PSAbI, PYHKINOHAIbHbIE MTOCIEI0BATEILHOCTH U PAIbL;

- (yHKIIMU, 3aBUCSIIUE OT HECKOJIBKHUX MIEPEMEHHBIX, HeIBHbIC (DYHKIIHH;

- JIBOIHBIC M KpaTHbIE MHTETpaJibl, HECOOCTBEHHBIE MHTETPAJIbl, UHTETPAJIbI, 3aBUCSILINE
OT MapaMeTpoB, psabl U uHTerpail dypwe;

- KpUBOJIMHEWHBIE UHTETPabl, MOBEPXHOCTHBIE MHTETPAJIbl, AJIIEMEHTHl TECOPHH IOJIA,
3JIEMEHTHI TEOPUU KPUBBIX U TIOBEPXHOCTEHH;

- muddepeHanbHbIE ypaBHEHHS, CHOCOOBI TOYHOTO M TMPUOIMKEHHOTO pEIIeHUs
OOBIKHOBEHHBIX  au(ddepeHnanbHbIX  YpaBHEHUH U JMHEWHBIX  (KBa3WJIMHEWHBIX)
muddepeHnrnaibHbIX YpaBHEHUN NEPBOrO MOPSAKA B YACTHBIX MPOU3BOJHBIX — KaK METOJIBI
OTBICKaHUs OOIINX PELICHU, TaK U METO/IbI OJTyYEHUS PEIIeHUI HauyalbHBIX U KPAeBbIX 3a/1au.

VK-1.1.2. B pe3ynbraTte n3ydyeHus: yaeOHONH AUCHUILIUHBI CTYI€HT JOJKEH YMETh!

- IPUMEHATh METO]] KOOPAMHAT, pelIaTh NPOCTEHINNE 3a/1a41 aHATTUTUYECKON reOMEeTpuUH,
OIIEpPHPOBATH BEKTOPAMHU, BBITIOJIHATH IPe0Opa30BaHus JEKAPTOBBIX MPSIMOYTOJIbHBIX KOOPIUHAT,
UCMOJb30BaTh NOJSPHbIE, HUIMHAPUYECKUE U chepuyeckre KOOpAUHATHI;

- MOJENUpOBaTh OOBEKTHI, MPOLECCH U SBICHUS Pa3IMYHBIX NPEAMETHBIX OOnacTei,
UCTOJb3Ys YpaBHEHUS JMHUN Ha IUIOCKOCTH, YPaBHEHMS TIOBEPXHOCTEH U JIMHUI B IPOCTPAHCTBE,
JMHEWHbIe 00pasbl (MIPSIMbIE U TNIOCKOCTH);

- MCCIIEJI0BATh JIMHUH U TIOBEPXHOCTH BTOPOTO MOPS/IKA;

- OIIEpUPOBATh KOMIUIEKCHBIMU YHCIIAMU;
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- BBIIOJHATH PAa3JIOKEHUE TMPABWIBHONW pPALMOHAIBHON JIpoOM € KOMILICKCHBIMH
KO3 pHIHEeHTaMH B CYyMMY IPOCTEHIINX IPOOECH;

- BBINOJHATH Pa3JIOKEHHE anreOpanuyeckoro MHOrodjeHa C JACWCTBUTEIbHBIMU
KO3 pHIHEeHTaMH B TPOU3BEACHUE HEMPUBOAUMBIX EHCTBUTEIBHBIX MHOKHUTEIICH;

- BBINIOJIHATH PA3J0KEHUE NPABWIBHON palMOHAIBHOW JpoOU C JeWCTBUTEIBEHBIMHU
KO3 pHUIHEHTaMH B CYMMY IPOCTEHIINX IpoOeii ¢ IeiCTBUTENbHBIMU KO3 uiinenTamu;

- OIepUpoBaTh MaTpULAMH, HAXOJAUTh ONPEIENIUTENb KBAJpPaTHON MaTpullbl, CTOUTH
MaTpHuIly, 0OpaTHYIO JaHHOM (€CJIU 3TO BO3MOXKHO);

- pelaTh CUCTEMbI JIMHEWHBIX aJIreOpandeckuX ypaBHEHU;

- HCCIIEZIOBATh YHWCIIOBBIE TOCIIEAOBATEIFHOCTH W (YHKUWHU, HAXOAWTh HX TPEACIHI,
MCCIIeI0OBATh (PYHKIIMH HA HETIPEPBIBHOCTB;

- HaXOJUTh MPOU3BOJHbIE U AU depeHiranbl (Kak IepBOro, Tak U BBICIIUX MOPSIIKOB)
GyHKIMM ONHON JAeWCTBUTENBHON mepeMeHHOM, nuddepeHnrpoBaTs (YHKIMM, 3aJaHHbIE
napaMeTprU4ecKH, UCII0JIb30BaTh AU PepeHInanbl A1 TPUOIMKEHHBIX BEIUUCICHUN;

- BBITIOJIHATH HEONpEAEICHHOE NHTEIPUPOBAHUE B AJIEMEHTApHbBIX (PYHKIUAX (€CIH 3TO
BO3MOXHO);

- HaXOJUTh Ipeelbl GYHKIUHN, TOJIb3YsCh paBuioM Jlonurans;

- pacKbIBaTh HEOIPE/IETICHHOCTH TUIINYHBIX BUJIOB;

- paznarathb dJieMeHTapHble pyHKIMK 110 hopmynam MakiopeHna u Teiiopa, UCTIOIB30BaTh
3TH (POPMYIBI ISl aCHMITOTUYECKUX OIICHOK, BBIYMCIIEHUS MPEENIOB, BHIYMCICHUS 3HAUYECHUI
AJIEMEHTApHBIX (PYHKIUI;

- OCYUIIECTBJIAThH HUCCleloBaHUe rpaduka GYHKIINHU U HAX0XKIEHUE €€ SKCTPEMYMOB;

- BBIYHUCIIATH ONpeieTICHHbIE HHTETPaJIbl;

- IPUMEHSATH UX JUISl HAXOKJEHUS JJIMH AYT KPUBBIX, IJIOMIAAeH KBaAPUPYEMBIX TUIOCKUX
¢uryp, o0beMOB IWJIMHAPOB, TEJ BPALICHMS, CTYNEHYATBIX TeJ, IJIOLIAJel MOBEPXHOCTEH
BpaIllEHHs], MacC U LIEHTPOB TSKECTH HEOJHOPOAHBIX CTEPKHEH, paboT EepEMEHHBIX CHI;

- IpUOIMKEHHO BBIYUCIISITh KOPHU YPAaBHEHH U OIIpeeNICHHbIE MHTErPaJIbl;

- MOJIEIUPOBATh OOBEKTHI, MPOLECCHl U SBJICHUSA Pa3IMUYHBIX MPEIMETHBIX 00JacTel,
UCHOJb3Ysl (YHKINOHAIBHBIE OCIIE0BATEIIbHOCTH, YUCIOBbIE U (DYHKIIMOHAIBHBIE PAIbI;

- ONEpHpOBATH (PYHKIMSIMM, 3aBUCSIIUMHU OT HECKOJIBKUX IEPEMEHHBIX, HESIBHBIMU
byHKIHASIMU;

- BBIYMCIIATD ABOMHbBIC M KpaTHbIE HHTErPajbl, HECOOCTBEHHbIE UHTEIPAJIbI;

- OIIEPUPOBATh UHTErPaJaMH, 3aBUCSIIUMHU OT IaPaMeETPOB;

- MCIIOJIb30BAaTh IIPU PELICHUN TPAKTUYECKUX 3a1ad psiibl U nHTerpansl Oypee;

- BBIYUCIIATH KPUBOJIMHENHBIE HHTETPAJIbI, IOBEPXHOCTHBIE HHTEIPAJIbL;

- IPUMEHSTH IPU PEIICHUH NPAKTUYECKUX 3alad IEMEHTbl TEOPUH IOJIA, JJIEMEHTHI
TEOPHUH KPUBBIX U IIOBEPXHOCTEM;

- TOYHO pemarh OOBIKHOBEHHbIe auddepeHnnanbHple  ypaBHEHHMsT — (KJIAcCOB,
NOJAIOIIUXCS  MHTEIPUPOBAHHUIO B KBaJAparypax) W  JUHEWHble (KBa3sWIMHEHHBIC)
middepeHLinanbHble ypaBHEHUsI MEPBOTO MOPSJKA — HAXOAUTh Kak OOlIue peuieHus, Tak U
pELIEeHNs HadaJIbHBIX U KPAaeBbIX 3a/a4;

- CTPOUTh NPUOIMKEHHBbIE YMCICHHBIE pELIeHHMs HadaldbHBIX M KpPAeBBIX 3ajad Ul
OOBIKHOBEHHBIX MU (HEepPeHIINATBHBIX YPABHEHHIA.

KoMnerennuu Nuaukatopst Pe3ynbrarel 00y4eHus
VK-1. Criocoben VK-1.1 3Haer u VK-1.1.1. 3HaeT djIeMEHTHI AHAITUTUYECKON
OCYILIECTBIATh MPUMEHSIET METO/IbI TE€OMETPHH, BBICIIEH anreopsl,

IIOHUCK, KpI/ITI/I‘lCCKI/Iﬁ BBHICIIEH MaTeMaTUKH - | MAaTEeMaTUUECKOTO aHaI13a.
aHaJIn3 1 CUHTC3 QJICMCHTBI




uH(pOpMaIny, AHAJIMTUYECKOMN VYK-1.1.2. YMeeT npuMeHSITh METOIbI
MIPUMEHSTh reOMETPHUH, BbICIICH BBICIIICH MAaTEeMAaTUKU TPU PEIICHUH 33149 B
CUCTEMHBIN TIOJX0 | anreOphl, obnactu HH(HOPMAIIMOHHBIX TEXHOJIOTHH, a
IUISL peIIeHUs MaTeMaTH4YEeCKOTO TaKKe B KOHTEKCTE MaTeMaTHYECKUX

IIOCTaBJICHHBIX
3ajga4.

aHaJIM3a NP PEIICHUH
3a7a4 B 00J1aCTH
UH(POPMAITUOHHBIX
TEXHOJOTHH, a TAK)KE B
KOHTEKCTE
MaTeMaTUYECKUX
METOJIOB B
[€IarOrHYeCKUX
HCCIIEIOBAHUSIX U HA
TIPaKTHKE.

METOJ0B B IICAArOrM4CCKMUX UCCICIOBAHUAX
" Ha IIPAKTHUKE

5. IPOTPAMMA JUCHUIIJIMHBI

HazBanue TeMbl

Kpatkoe coneprxanue TeMbl (BOIIPOCHI TEMBI)

Tema 1. Cuctemsl
koopauHar. [Ipocreiimme
3a/1a4¥ AaHATUTHYECKON
reomeTpun. BekropHas
anredpa. [IpeobpazoBanue
JEKapTOBBIX
MPSIMOYTOJIbHBIX KOOPIWHAT

JlexapToBBI KOOPAMHATEI HA NMPAMOM. J[eKapTOBBI KOOPAUHATHI
Ha IJIOCKOCTH U B npocTpaHcTBe. [lonsTrne Bekropa. JInnelinbie
onepanuu Haja BekTopamu. OnpeneseHne CKaspHOTO
MIPOMU3BEICHHUS IBYX BEKTOPOB. ['eomeTprueckue u
anredpanvecKre CBOWCTBA CKaJISIPHOTO IPOU3BEICHUS.
[Tpeo6pa3zoBaHue JeKapTOBBIX IPSIMOYTOJIbHBIX KOOPJAMHAT Ha
m1ockocTH. [loHATHE TUHEHHBIX TPpeoOpa30BaHM INTOCKOCTH.

Tema 2. YpaBHEHUE TUHUA
Ha MJIOCKOCTH. Y paBHEHUS
MOBEPXHOCTHU U JIMHUU B
npocrtpaHcTse. JInHelHbIe
00pasbl

[TonsaTre 06 ypaBHEHUH JTMHUHU Ha TUIOCKOCTH.
[TapameTpudeckoe npeacTaBIeHUE TUHUH. Y paBHCHHUE JIMHUU B
pa3IUYHBIX cucTeMax KoopauHart. [loHstue 00 ypaBHEHUN
MOBEPXHOCTU. Y PaBHEHUS JUHUU B TIpocTpaHcTBe. O0IIee
ypaBHEHUE TJIOCKOCTH B MPOCTpaHCTBE. HenoHbie ypaBHEHUS
mIockocT KaHoHMYeCcKre ypaBHEHUS TIPSIMO B
npoctpanctBe. [lapamMerpudeckue ypaBHEHHS IPSIMOMA B
MIPOCTPAHCTBE. Y CJIOBUE NIEPECEUCHUS TPEX MIOCKOCTEH B
OJTHOM M TOJIBKO B OJJHOM TOUKE. Y paBHEHHUE MJIOCKOCTH,
MIPOXOISAIICH Yepe3 3aIaHHYI0 TIPSAMYIO U TIEPICHANKYIIPHON
3a/ITaHHOM TJIOCKOCTH. Y paBHEHUS TEPICHANKYIIAPA,
OTYIIEHHOTO U3 33JJaHHOM TOYKU Ha JIaHHYIO MPAMYIO.
HaxosxieHne paccTosTHUs OT IaHHOW TOYKH JI0 JAHHOU MPSMOK

Tema 3. JIunuu u
MTOBEPXHOCTH BTOPOTO
MopsiIKa

Kanonnueckue ypaBHeHUS SIUTUIICA, TUTIEPOOIIBI U TapaOOJIbL.
HccnenoBanue hopmbl ajutnrica, runepOosIbl U mapadosibl 1o UX
KaHOHUYECKHM ypaBHeHUsM. [IpeoOpazoBanue

K03 GUIIUEHTOB YpaBHEHUS JUHUH BTOPOTO MOPsAKA MPU
IIepexo/ie K HOBOU JIEKapTOBOM cucTeMe KkoopauHar. [lonsarue
MOBEPXHOCTH BTOporo nopsiaka. [IpeoOpazoBanue

K02 GUIIMEHTOB YpaBHEHHUS MOBEPXHOCTH BTOPOTO MOPSAKA
IIPU NIEPEXOJE K HOBOU JIEKapTOBOM CUCTEME KOOPAUHAT.
Knaccudukanus neHTpaIbHbIX TOBEPXHOCTEH BTOPOTO
nopsaaka. Knaccudukaiys HelleHTpallbHBIX TOBEPXHOCTEH
BTOpOTO Mopsiaka. Dmnuncous. ['unepoonoussl. [Tapabomonas.




Tema 4. KommiekcHble
gucna. Anredpa
MHOT'O4JIEHOB. Matpuubl 1
ONPEAEIUTENN

KpaTkue cBeneHMst 0 KOMIUIEKCHBIX YHMCaX. Anredpandeckue
MHoOrouwieHsl. KparHeie kopau MHOrousneHa. Ilpusnak
KpaTHOCTHU KOPHs. [IprHIMI BBIIETICHUS KPATHBIX KOPHEH.
Haxosxnenne HanOoJIbIIero 00IIero ASIUTENs IBYX
MHOrouseHoB (anroput™ EBknuna). [lonstue MaTpuisl.
OcHoBHBbIE Ollepaly HaJl MaTpullaMu U ux cBoiicta. [lonstue
onpenenurens. BelpaxkeHue onpeaeauTenst HENOCPEACTBEHHO
yepes ero aneMeHThl. [IoHsATHe TMHENHON 3aBUCHMOCTH CTPOK
(cTOJIOIIOB) MaTPHIIBIL.

Tema 5. Cucremsl
JUHENHBIX anreOpanyecKux
YpaBHEHUU

[TonsTHE cucTEeMBbl TMHENHBIX anreOpanyecKux ypaBHEHHUM U ee
peuienus. ToYHbIE METOIBI OTHICKAHMS PELICHUH JIMHEUHOU
CHUCTEMBI: KBaJpaTHasl CUCTEMa JIMHEWHBIX YPABHEHUN C
OIIPENEIUTEIIEM OCHOBHON MaTPHIIbl, OTJIINYHBIM OT HYJIS;
OTBICKaHUE BCEX pelIeHUH 00IIel JTMHEHHON CUCTEMBI;
CBOMCTBA COBOKYIMHOCTH PELIEHU OJJHOPOIHON CUCTEMBI.
[TpubamxeHHbIe METOABI PELICHMS IMHEHHBIX CUCTEM.

Tema 6. Yucnoseie
MOCJIEI0BATEILHOCTH U
¢dbyakuuu. [Ipenenst n
HETIPEPHIBHOCTH

UucroBkie MOCIIEA0BATSILHOCTH U ONIEPAIIMH HAl HUMHU.
OrpaHuYeHHBIC ¥ HEOTPAaHUYCHHBIC MTOCIICIOBATEIHHOCTH.
beckoneyHo OoJibie U OECKOHEYHO MaJTbIe
nocienoBareibHOCTH. OCHOBHBIE CBOIICTBA OECKOHEYHO MaJIBIX
nocnenoBaTelbHOCTEN. IToHITHE cXOAIIECS
nocieoBarebHOCTH. OCHOBHBIE CBOWCTBA CXOISIIAXCS
nocaenosarenbHocTel. IIpenenpHbIi nepexo B HEpaBEHCTBAX.
[lepemennas BenuunHa U GyHkus. CriocoObl 3aJaHus
dbynkui. [Ipocteitmme cBoiictBa dyHkuid. [Ipexen dyHkmm.
Apudmernueckue onepanuu Haja QyHKIUSIMHI, UIMEIOIIUMU
npenen. CpaBHEHHE OECKOHEYHO MaJIbIX M OECKOHEUHO
Oonbmux GpyHkuii. HempepbiBHOCTh QyHKIIMH.
Apudmernueckue onepanuu HajJ HEOpepbIBHBIMU (DYHKLIHSIMH.

Tema 7. OCHOBBI
muddepeHIanTbHOTO
WCYHCIICHUS

[Tpupamenne aprymenta u pyakuun. PaznoctHas popma
YCJIOBUSI HEMPEPBIBHOCTU. OnpeneseHrne nporu3BOIHOM.
['eomeTpuueckuii 1 PU3NUIECKUN CMBICT POU3BOIHON. [IpaBas
U JieBast mpousBoiHbIe. [loHsTHE TPOM3BOHON BEKTOPHOM
dbynakuu. Juddepenuupyemocts GyHKIuu B Touke. CBsI3b
Mexay tuddepeHIIMPYeMOCThIO U HEMPEPHIBHOCTHIO (DYHKITUH.
Hudbdepenuman dynaxuun. [IpaBmna nuddepenunpoBanus
CYMMBI, Pa3HOCTH, IPOU3BEACHUS U YacTHOTrO. [IpousBoaHas
CTeNEeHHON (DYHKIIMH C [EJTOYUCICHHBIM IT0Ka3aTelneM

Tema 8. HeonpeneneHHblit
uHTerpain. MurerpupoBanue
B 2JIEMEHTAPHBIX (PYHKIIHUIX

[TonsiTne nepooOpasHoii pynkuuu. HeonpeneneHHbIi
uHTerpaj. OCHOBHBIE CBOMCTBA HEONPEAEICHHOTO UHTErpaa.
Tabnuia OCHOBHBIX HEONPEIEIIEHHBIX HHTETPAJIOB.
HNuTerpupoBanre METOIOM 3aMEHbI IEPEMEHHOM (METOI0M
nojicraHoBKHM). UHTerpupoBanue no yactsm. HTerpupoBanue
panrioHanbHOU Apoou. [ToHsTHe 00 AIAUNTHYECKUX
MHTETpajax

Tema 9. OcHOBHEIE
TEOPEMBI O HEMPEPHIBHBIX U
g bepeHInpyeMbIX
GyHKIHSIX

HeoOxoarMoe 1 10CTaToOuHOE YCIIOBUE CYILIECTBOBAHUS
npezena GyHkuu B Touke (kpurepuit Komm). JlokanbHas
OTPaHUYEHHOCTh (PYHKIIMH, UMEIOIEH Tpeied B TOUKE.
Teopema 06 ycToiUMBOCTH 3HAKa HEMPEPHIBHON (PyHKIIMH.
Bospacranue u yobiBanue GyHkuuu B Touke. JIokanbHbIH
MaKCHUMYM M JIOKaJIbHBII MUHUMYM QyHKIIUU. Heo6xonumoe
ycJ0BHe KCTpemyMa b epeHIpyeMoi GyHKITUH.
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Tema 10. MccnenoBanue
rpaduka QyHKIUH U
HaXO0XICHHE ¢
MaKCHUMaJIbHOT'O U
MHUHHMAaJIbHOTO 3HAYCHUH

OTpICKaHHE y4aCTKOB MOHOTOHHOCTH (pyHKIMU. OThICKaHHE
TOUYEK BO3MOXKHOTIO0 3kcTpeMyMa. IlepBoe u BTOopoe
JI0CTaTOYHBIE YCIOBHA dKCTpeMyMa. Penienue Borpoca o
HAJIMYUU SKCTpeMyMa (DyHKIMH, HENPEPHIBHON, HO HE
muddepenurpyemoii B ganHoi Touke. O0mas cxema
OTBICKaHUs IKCTpeMyMoOB. Cxema uccieoBanus rpaduka
¢ynkun. OThICKAaHNE MAKCUMAJIBHOTO U MUHHUMAIBHOTO
3HayeHnid QyHkimn. KpaeBoii skcTpemym.

Tema 11. Onpenenennblit
UHTErpai u ero
MIPUJIOKEHUS

Huterpanbuble cymmbl. HTETpHpyeMocTs. [lonsaTHE BepxHEH
U HIWKHEN cyMM. CBOMCTBA BEPXHUX U HUHKHUX CYMM.
Heobxonumoe 1 1ocTaTOuHOE YCI0BUE UHTETPUPYEMOCTH.
CBoiicTBO paBHOMEPHOU HenpepbIBHOCTU QyHKIUU. [loHsATHE
IJI0CKOM KpuBOH. [lapamerprueckoe 3a1aHne KpUBOM.
[TonsiTue npocTpancTBeHHOM KpuBOil. [loHsATHE NTMHBI QyrU
kpuBoi. [loBepxHOCTh Bpamenus. [lonstue kpagpupyeMoctu
IIOBEPXHOCTHU BpauieHus. JlocTaToYHbIe YCIOBHUS
KBaIpUPYEMOCTH IIOBEPXHOCTH BpaleHus. PopmMyina miomaim
IIOBEPXHOCTHU BpauieHus. Macca u LeHTp TSKeCTH
HEOJHOPOJHOTO cTepKHs. PaboTa mepeMeHHON CUIIBI.

Tema 12. [IpubnmkeHHble
METO/1bI BBIYMCIICHUS
KOpHEW ypaBHEHUH U
OTIpe/IeNIEHHBIX UHTETPAJIOB.
Yucnossle psibl.
OYHKIIMOHAJIbHbBIE
IIOCJIEOBATEIBLHOCTH U
psabl

[IpubnmxeHHble METOAbI BEIUMCICHUSI KOPHEH ypaBHEHUIA:
METO/I «BWJIKW», METOJ] KacaTeabHbIX (MeToa HpioToHA), MEeTO T
XOpJ, METOJ1 uTepalnit (Mocie 0BaTeIbHBIX MPUOTNKEHUI).
[IpubnmxeHHble METOAbI BEIUMCICHUS OTIPEIEIIEHHBIX
WHTErpajgoB: METO/I MPSIMOYTOJIbHUKOB, METO] TPaNeIuii,
Meto mapabost (meroa Cummcona). [ToHaTue 6ecCkoHEYHOTO
npousBeneHus. Cxosmiyecs U pacxoasuiuecs: 0eCKOHEUHbIE
npousBeneHus. [lonsaTue GyHKIIMOHATBEHOM
MOCJIEZIOBATEIBLHOCTU U (PYHKIMOHANBHOTO psia. CX0AUMOCTh
(GyHKIIMOHAIBHON NMOCIEA0BATEIBLHOCTH B TOUKE U HA
MHOYECTBE.

Tema 13. @yHKuMH,
3aBHUCSIINE OT HECKOJIBKUX
nepeMeHHbIX. HesiBHbIC

byHKIIUN

EBKJIMI0BA MJIOCKOCTh M €BKIIUAOBO MPOCTpaHCTBO. [loHsTHE
(GYHKIIUH IBYX M TPEX IMEPEeMEHHBIX. YacTHbIC TIPOU3BOTHBIE
(YHKIIUM HECKOJIBKHX IepeMeHHbIX. [loHsTHE
muddepeHnpyeMoCcTH HYHKITUH HECKOJBKUX ITEPEMEHHBIX.
[Tonsarue muddepennuana GyHKIUA HECKOJIBKUX TEPEMEHHBIX.
HuddepenuupoBanne cnoxxaon Gpyaknuu. [loHaTHe HEIBHOM
¢dynkiun. Teopema o CylniecTBOBaHHH U

b depeHInpyeMOCTH HesIBHOU (DyHKIMH. Brruucnenue
YaCTHBIX MPOU3BOHBIX HESIBHO 3a1aHHON (yHKIUH. [ToHsTHE
3aBHCUMOCTH QyHKIMIA. JlocTaTrouHOE yCIoBUe
HEe3aBUCUMOCTH. DyHKIIMOHAILHBIC MATPHIIBI U UX
npuioxeHus. [loHsTHEe YCIOBHOTO SKCTpeMyMa. MeToq
HEOIpeICICHHBIX MHOXUTENeH Jlarpamka.

Tema 14. JIBoiiHble 1
KpaTHbIE UHTETpabl.

Onpeznenenre IBOWHOTO MHTErpajia AJis MPSMOYTOJIbHUKA.
CyniecTBoBaHME IBOMHOTO MHTErpaja AJis NpsMOYroJIbHUKA.
Ornpezenenue U CylecTBOBaHUE IBOMHOTO UHTErpaia ajs
pou3BOIBHOM 06nacTh. [ToHsATHE COOCTBEHHOTO MHTETpana,
3aBuUcCALIEro OT napamerpa. CBOMCTBa HENPEPHIBHOCTH,
UHTETPUPYyeMOCTH U nuddepeHIpyeMocT COOCTBEHHBIX
WHTETPaJIOB, 3aBUCAIINX OT MapaMeTpa.

Tema 15. HecoOcTBEHHBIE
uHTterpaisl. IaTerpansl,

[TonsiTue HECOOCTBEHHOTO MHTETpajia MepBoro poja,
3aBuUCsIIEro oT napamerpa. IloHsartue paBHOMepHON




3aBHUCALINE OT IapPaMETPOB.

Psapl u unTerpansr @ypbe

CXOJIMMOCTH HECOOCTBEHHOTO MHTETPaJla, 3aBUCSIIETO OT
napamerpa. O6pa3 Dypbe u ero NpocTeuIme CBOMCTBA.
YcnoBus pasnoxumoctu pyHkuuu B uHTerpan ®Oypee. [psmoe
u o0patHoe npeobOpazoBanus Dypee.

Tema 16. KpuBonuHelinbie
WHTETPaJIbIL.
IToBepxHOCTHBIE
HUHTETpaJIbl. DJIEMEHTHI
TEOPHUU TOJIA. DIIEMEHTHI
TEOPUHU KPUBBIX U

Omnpenenenus KPUBOJIMHEWHBIX HHTETPAJIOB U MX (PU3HUECKHIMA
cmblci. CyliecTBOBaHUE KPUBOJIMHEWHBIX HHTETPAJIOB U UX
CBEJICHHUE K OIpeelIeHHbIM nHTerpaiaMm. [lonstue
HOBEPXHOCTU. PeryinspHas NOBEpXHOCTh. 3aaHue
HOBEPXHOCTH C MIOMOIIBIO BEKTOPHBIX QpyHKUM. KacaTenbHas
IUIOCKOCTh U HOPMaJIb K IOBEPXHOCTH. OJTHOCTOPOHHHE U

MIOBEPXHOCTEN JIBYCTOPOHHUE NOBEpXHOCTH. [loHsATHE MII011a 11 TOBEPXHOCTH.
KBanpupyemocTsb rinagkux noBepxHOCTeH.

Tema 17. JuddepennnanbHbie ypaBHEHUS U IPUBOASIINE K HUM 334a4U.

HuddepenunanbHbie OO6bIkHOBEHHBIE U (DhepeHIINaTbHbIE YPaBHEHUS U YPaBHEHHUS

ypaBHEHUS B YaCTHBIX [TPOU3BOIHBIX. YPaBHEHUE C Pa3IeISIIOIIUMHUCS

nepeMeHHbIMU. OTHOPOTHOE U HEOTHOPOIHOE JIMHEWHOE
ypaBHEHUE TIepBOTO Nopsika. JInneltnoe quddepeHimanbHoe
ypaBHEHHUE N-ro nopsiaka. OCHOBHBIE CBOMCTBA JJMHEHHOTO
ypaBHEHUS C TOCTOSTHHBIME Kod(urmentamu. CructeMsl
TuHEHHbIX TuddepeHnnanbHpX ypaBHeHui. OO0Ime cBoicTBa
CUCTEM JIMHEHHBIX ypaBHEHUN. CHCTEMBI JIMHEWHBIX
muddepeHnanbHBIX YPAaBHEHUH C TOCTOSTHHBIMHU

ko3¢ duLmeHTamMu.

6. CTPYKTYPA U COAEP’)KAHUE NUCHUIIJIMHBI

®dopma 00ydeHus — ounas, kypc — 1 cemectp — 1

HanmenoBanus pa3aciioB U TEM

KomanuectBo 4acos

Jlek. JlabGop. IIpakt. | CPC+K Bcero

Tema 1. CucteMbl KOOpAUHAT.
[Ipocreiiiume 3a1a4yu aHATUTUYECKOM
reomeTpur. BexkropHas anredpa.
[IpeoOpazoBaHue AEKAPTOBBIX
MIPSIMOYTOJIbHBIX KOOPIMHAT

10

Tewma 2. YpaBHeHME TMHUN Ha
ILUIOCKOCTH. Y PaBHEHUSA
MMOBEPXHOCTH U JIUHUU B
npocTpaHcTBe. JInHelHbIe 00pa3bl

10

Tema 3. JIuHUM U TOBEPXHOCTH
BTOPOTO MOPsJKA

10

Tema 4. KoMIUIEKCHBIE YHCIIA.
Anrebpa MHOTOWJIEHOB. MaTpHUIIbI U
OTpeICTUTENH

12

Tema 5. CucTeMBI JIMHEWHBIX
anredpanvecknx ypaBHEHUN

12

Tema 6. HucnoBsie
MOCJIEIOBATETFHOCTU U (PYHKIIUH.
[Ipenenbl u HEMPEPHIBHOCTH

12
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Tema 7. OcHOBBI
mddepeHnnanbHOT0 HCYUCICHHS

12

Tema 8. HeonpeneneHHblil UHTErpal.
HNHTerpupoBanue B 3J1€MEHTApHBIX

(G YHKIHSIX

12

Tema 9. OcHOBHBIE TEOPEMBI O
HETPEPBIBHBIX U
maddepeHnnpyemMbIx QyHKIHIX

12

Tema 10. UccnenoBanue rpaduka
(GYHKIMU ¥ HaX0XKJICHHUE e
MaKCHUMaJIbBHOI'O U MUHUMAJIbHOI'O
3HA4YCHUI

12

Tema 11. OnpeneneHHbIN HHTErPAT
U €ro IPUJIOKEHUS

12

Tema 12. [IpubamxeHHbIE METOIbI
BBIYMCIICHUS KOPHEW YPaBHEHUH U
OIIPENIETICHHBIX HHTErPAJIOB.
Yucnossle psaabl. PyHKIIMOHAIBHbBIE
ITOCJIE0BATEIBHOCTH U PSIJIbI

12

Tema 13. @yHKUINH, 3aBUCAIIHE OT
HECKOJIBKUX MepeMeHHbIX. HesaBHbIE

byHKIIUN

12

Tewma 14. JIBoitHBIE U KpaTHBIE
WHTETPAJIbI.

12

Tema 15. HecoOcTBEHHEIE
WHTerpayibl. IHTEeTpanbl, 3aBUCIIINE
OT MapaMeTpoB. Psbl 1 HHTETpaITBI
Dypbe

12

Tema 16. KpuBosimHeiiHbie
unTerpansl. [loBepxHOCTHBIE
UHTErpajibl. DIEMEHThI TEOPUH TOJIS.
DneMEeHThl TEOPHH KPUBBIX U
MOBEPXHOCTEH

12

Tema 17. IuddepennnanbHbie
YpaBHEHHS

12

HNTOI'O 3A KVYPC

34

34

130

198
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7. OLHEHOYHbIE MATEPUAJIbI (CPEACTBA) JJIA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IIPOMEXYTOYHOM ATTECTALIUU

7.1. KoHTpOJIbHBIE BOIIPOCHI

1. Teopema 00 ycroiumBOCTM 3HaKa HempepbiBHOW (yHkumu. IlpoxoxkaeHue
HETpepbIBHON (PYHKIIMK Yepe3 HYyJb MPH CMEHE 3HAKOB. [IpoxokeHre HenpephIBHON (HyHKINN
gepes JII000e MPOMEKYTOUHOE 3HAYCHHUE.

2. OrpaHu4eHHOCTb (PYHKIMH, HENpPEpPhIBHOM Ha CcerMeHTe (mepBas TeopemMa
Beiiepmpacca). Tounast BepXHsisi U TOYHAs HWXKHSASA T'paHd (QYHKIUU HA JTAHHOM MHOKECTBE.
HocTmwkenne (yHKIUEH, HEPEPhIBHON Ha CETMEHTE, CBOMX TOYHBIX TpaHel (BTopas TeopeMa
Beitepmitpacca).

3. Bo3pacranune u yObiBaHnue (pyHKkumu B TOuke. JIOKaIbHBIM MaKCUMyM W JIOKAJTbHBINA
MuHUMYM GyHKIMA. HeoOxomumoe ycioBue skcTpemyMa auddepeHnupyeMon GyHKIUH.
Teopema o Hyne npousBoaHoM (Teopema Pois).

4. ®opmyna KoHeuHbIX npupamieHuil (¢popmyna Jlarpanxka). [loctosHcTBO (QyHKIIUH,
HMMEIOLIEN Ha MHTEpBaje PaBHYIO HYJIIO MPOU3BOAHYIO. YCIOBUS MOHOTOHHOCTH (PYHKIIMH Ha
uHTepBasie. OTCYTCTBHE Y MPOU3BOJHON TOUEK pa3pbiBa NEPBOTO POAa U yCTPAHUMBIX Pa3pbIBOB.

5. BeiBo1 ¢ momortisto popmyiiel Jlarpanka moje3HbIX HEPABEHCTB:

|sin X1 — sin x2| < |X1 — X,

| arctg x1 — arctg xo| < [x1 — x2|.

6. OOoOuieHHast Qopmyna KoHEeYHbBIX npupaiieHuil (dopmyna Komm). Packpeitue
HeomnpeneneHHoctel Buaa (npaswio Jlonutans). PackpeiTiie HeonpeIeIeHHOCTEeH IpYTruX BUIOB

(0 - o0, 00— o0, 1%, 0° 11 00?).

7. ®opmyna Teiinopa. Ocrarounslii wieH B popme Jlarpanxka, Komwu u Ileano.

8. ®opmymna Maknopena. OleHKa OCTaTOYHOTO YJIeHA JJIsl MPOU3BOJILHOM (DYHKITUH.

9. Paznoxenue mo Gopmyie Makiaopena snemeHTapabix pyuknuii f(X) = e, f(x) = sin X,

f(x) = cos x, f(x) = In(1 + x), f(x) = (1 + X) o (a0 € R), f(x) = arctg x. Beruncienue yucia e.

10. OTtpIcKaHWE YYaCTKOB MOHOTOHHOCTH (GyHKIHMH. OTBICKAaHHWE TOYEK BO3MOYKHOTO
AKCTpEMYyMa.

11. IlepBoe 1 BTOpOE OCTATOYHBIE YCIOBUS dKCTpemMyma. Pellienne Bonpoca 0 HATUYUHU
sKcTpeMyMa (YHKIIMH, HETIPEPBIBHOM, HO He uddepeHunpyeMoil B JaHHOM TOUKe.

12. O6mras cxeMa OTBICKaHUS SKCTPEMYMOB.

13. HampaBnenue BbimykiocTd rpaduka (ynkinuu. OnpeneneHue TOYKH Ieperuoda.
Heobxomumoe ycinoBue mneperuda. IlepBoe u BTOpoe JOCTAaTOUHBIE YCIOBHUSI Meperuoa.
OO6001eHns TepBOro JIOCTAaTOYHOTO YyClIOBUA meperuda. TpeTrbe [HOCTaTOYHOE YCIOBHUE
AKCTpEeMyMa U reperuoa.

14. AcumntoTsl rpaduka QyHKIIHH.

15. Cxema wuccnenoBanust rpadpuka QyHkinuu. OTbICKAaHHE MAaKCHUMAlbHOTO U
MUHUMAaJbHOTO 3HaUeHU QyHKIuu. KpaeBoii skcTpemyMm.

16. Unterpanbubie cymmbl. MHTerpupyemocts. IloHsTHE BepxHEW M HMKHEH CyMM.
CpoiicTBa BEpXHUX U HIKHUX cyMM. HeoOxoaumoe U 10CTaTouHOe yCIOBUE HHTETPUPYEMOCTH.
CBoIicTBO paBHOMEPHOI HempepbIBHOCTU GyHKIMUU. Teopema 0 paBHOMEPHOU HEMPEPHIBHOCTH.
HuTerpupyemMocTh HelpepbIBHBIX (PYHKIIUH.

17. NHTErpupyeMOCTh HEKOTOPBIX Pa3pbIBHBIX (YHKLUH (OrpaHUYEHHBIX Ha CETMEHTE U
UMEIOIIMX JIMIIb KOHEYHOE YHMCIO TOYEK pa3pblBa, KYyCOUYHO HEMPEPHIBHBIX HA CErMEHTE).
HHTerpupyeMocTh MOHOTOHHBIX OFPaHHMUEHHBIX (DYHKIUH.

18. OcHoBHBIE CBONMCTBa ONpeAelieHHOro uHTerpana. OueHkn wuHTrerpanos. Ilepsas
¢dopmyna cpenHero 3HaueHus. IlepBas ¢opmyna cpenHero 3HaueHust B 000OmIeHHONH (opme.
Bropas ¢opmyna cpeaHero 3HadeHusI.

19. CymectBoBaHMe MepBOOOpa3HON Ui HempepblBHOHN ¢GyHKIMU. OcHOBHas (opmyna
UHTErpajbHOrO HcunciaeHus (popmyna Hetotona-Jleiionuna).
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20. 3aMeHa TmepeMEHHOW TOJ 3HAKOM OIpeleJeHHOro uHTerpaia. Dopmyna
MHTErPUPOBAHUS IO YACTAM JIJIsl ONIPEAETICHHBIX HUHTErPajoB.

21. OcraTounsblii uieH Gopmyisl Teitopa B uHTErpagbHON opme.

22. llonarue miockoil kpuoil. Ilapamerpuueckoe 3amanue KpuBoil. [lonsTue
MpOCTpAaHCTBEHHOW KpuBOW. [loHsTME JuMHBI 1ayru KpuBOM. JlocTaTOuHbIE YCIOBHUS
CIPAMIIIEMOCTH KpUBO. DOPMYITBI JUTsl BBIYMCIICHUS [UTMHBI 1yTH KpuBoid. luddepenunan gyru.
[Ipumepsl.

23. TlonsiTHE KBAagpUPYEeMOCTH IUIOCKOH (urypsl. [lnmomans KBaapupyeMon IUIOCKON
¢urypsr. [Tnomans kpuBoIUHEHHOM Tpanenun. [lnomans KpuBoOIHMHEHHOTO cekTopa. [Ipumepsi.

24. Tlonsrue KyoupyemocTs 1 00beMa. KyOnpyeMocTs HUIMHAPOB, CTYNEHYATHIX TEI, TEll
Bpamenus. @opmyna oobemMa muuHApa. Popmyna oobeMa Tea BpameHus. [Ipumepsr.

25. TloBepxHocTh BpamieHus. [loHATHE KBagpUPYEMOCTH TIOBEPXHOCTH BpPAIICHUS.
JlocTaTouHble yCIIOBHsSI KBaJpUPYEMOCTH IOBEPXHOCTH BpameHus. Popmyna Imiomanu
MTOBEPXHOCTH Bpalll€HHUS.

26. Macca 1 1eHTp TSHKECTH HEOJITHOPOJIHOTO CTepkHs. PaboTa nepeMeHHOM CUJIbL.

27. IlpuOnu>keHHbIE METO/IbI BBIYUCIIEHUS KOPHEN ypaBHEHUI: MeTo «BUIKWy». [Ipumep.

28. Ilpubnu>keHHbIE METOJbl BBIYHUCICHHUS KOPHEM ypaBHEHUMN: METOJ KacaTeIbHBIX
(meton Herotona). [Ipumep.

29. [IpubnuxeHHbIe METO/IbI BBIYMCIIEHUSI KOpHEN ypaBHEHHI: MeTo xopa. [Ipumep.

30. IlpuGnu>xeHHbIE METONbI BBIYMCICHHUS KOPHEW YpaBHEHHUH: METOJ HUTepauui
(mocnenoBaTebHBIX TPUOIMKEHUH). [Iprmep.

31. TlpubnmkeHHbIE METOAbl BBIYHUCICHHUS ONPEICIIEHHbIX MHTErpajoB: METO]
psAMOYTroJIbHUKOB. [Ipnmep.

32. [IpubnukeHHbIe METOAbl BEIYUCIICHUS ONPEAEICHHBIX MHTETPAJIOB: METO/] Tpareuii.
[Tpumep.

33. IlpubnamxeHHbIC METO/IbI BBIUMCICHUS ONPEACIICHHBIX WHTETPAJIOB: METO Tapabdo
(meTon Cumrncona). [Tpumep.

34. YucioBoW psii U €ro 4YaCTUYHbIE CyMMbl. CXOASIIMECS W PacXOJSAIIUecs PSbl.
HeoGxonnmoe ycnoBue cxoauMocTu psaa. HepmusiHMe Ha CXOIUMOCTb psiia JOOaBJIEHUS WU
0TOpachIBaHUS YNCIIA YWICHOB, YMHOKEHHS Ha OTIIMYHYIO OT HYJIS IIOCTOSIHHYIO.

35. HeoOGxomuMoe W JOCTAaTOYHOE YCIOBHE CXOIAMUMOCTH pslla C TOJOXHUTEIHLHBIMH
yieHaMH. [Ipu3Haku cpaBHEHMs U1 pAIOB C MOJIOKUTENbHBIMU WwieHamu. [Tpusnaku lanamGepa
n Komm cxomumocTu psAIoB € IMOJIOKHUTEIbHBIMU 4YicHaMH. MHTerpaneHeiid npusHak Komm-
Maknopena.

36. [loHsTHS aOCOJIFOTHO M YCIIOBHO cxosmerocs psijia. Teopema Pumana o mepectaHoBKe
YJIEHOB YCJIOBHO cxojsmierocss pspa. Teopema Komm o mepectaHoBKe 4iIeHOB aOCOJIIOTHO
CXOAALIErocs psaa.

37. Apudmernueckue omepanuu Haja cxomsmumucs pspamu. [IpusHaku cxomumoctu
IIPOU3BOJIBHBIX PAA0B: Npu3Hak Jlelouuua, npusHak Jupuxie-Aodens.

38. IlonsTe 6eckoHevHOro mpousBeieHus. Cxoasdiyecs U pacxoasuuecs: OeCKOHEUHbIE
npousBeieHus. CBsA3b MEX]y CXOIUMOCTBIO OECKOHEUHBIX IPOU3BECHUMN U PSIIOB.

39. TlonstHe (YHKUMOHAIBHOW MOCIENOBATEIbHOCTH U (DYHKLUHMOHAIBHOIO psija.
CxoauMOoCTh (YHKIIMOHAJIBHOM IOCIEI0BAaTEIbHOCTH B TOYKE W Ha MHOKecTBe. [loHsTue
PaBHOMEPHOU CXOMMOCTH Ha MHOXkeECTBE. JlocTaTouHble IPU3HAKN PABHOMEPHON CXOAUMOCTH.

40. Iounennslit nepexon K npeneny. HempepsIBHOCTh cyMMbl (DyHKIIMOHAJIBHOTO psijia U
npenena GyHKIMOHAIBHON MOCIeI0BaTEIbHOCTH.

41. IlouneHHOE MHTErpUPOBAHUE U MOUWICHHOE AU(depeHnpoBaHne QyHKIMOHATBHBIX
IIOCJIEOBATEIBLHOCTEN U PAJIOB.

42. CreneHHON paa U 00JacCTh €ro CXOAMMOCTH. HempepbIBHOCTH CyMMBI CTENEHHOTO
psna. IlowreHHOe MHTErpupOBaHUe U MoWwIeHHoe AU dHepeHIupOBaHIE CTEIIEHHOTO psija.

43. Paznoxenue (pyHKIMU B CTETIEHHOH psii. PaBHOMepHOE MpuOIMKeHHue HepepbIBHON
¢byHkuuu MHOrowieHaMHu (Teopema Beliepmtpacca).
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44. EBkIu0Ba IUIOCKOCTh U €BKJIMIOBO MPOCTPAHCTBO. [IoHATHE QYHKIIMH IBYX U TpEX
IIEPEMEHHBIX.

45. IloHATHS mM-MEPHOrO KOOPJIMHATHOIO IIPOCTPAHCTBA M M-MEPHOIO E€BKJIMJOBA
npocTpancTBa MHoXkecTBa Touek rnpoctpancTBa Em. [onstue GpyHKIMU m nepeMeHHBbIX.

46. Cxopngmuecs NociaeAoBaTeIbHOCTH Todek B npocrpaHctBe Em. Kputepuit Komwm
CXOJAMMOCTH IIOCJIE0OBATEIbHOCTU. BO3MOXHOCTH BBIIENIUTH U3 JHOOOH OrpaHUYEHHOMN
[IOCJIEIOBATEIbHOCTH  CXOJSIIYIOCS — IOAINOCIEOBaTeNbHOCTh  (Teopema  bosbLaHo-
Beitepmtpacca).

47. Ilonsitue npeaena GyHKIUN HECKOIBKUX MEPEMEHHBIX. beckoHeuHO Maibie (PyHKITUH.
HeoOxoamuMoe u 10CTaTOYHOE YCIOBHE CYHIECTBOBAHMS Impenena (GyHKIHU B TOUke (KpUTepuit
Koum). [loBTOpHBIE ITpEENbI.

48. OnpeneneHrie HENPEPHIBHOCTH (PYHKIINN HECKOJIBKUX MIEpEMEHHBIX. Apudmernyeckue
orepanuy HaJl HeMpepbIBHBIMU PYHKIUAMU. HenpepbIBHOCTh CIIOKHON (PYHKIINU.

49. Teopema 00 ycTOMYMBOCTH 3HaKa HenmpepblBHOM (yHKIMK. Teopema o mpoxoxaeHun
HETIPEPHIBHOW (DYHKIIMU Yepe3 JH00€ MPOMEXKYTOUHOEe 3HaueHHe. OrpaHMueHHOCTh (PYHKIIUH,
HENpephIBHON Ha 3aMKHYTOM OI'paHUYEHHOM MHOXecTBe. JlocTrkenue QyHKIMeH, HenpepbIBHON
Ha 3aMKHYTOM OIPaHMYE€HHOM MHOXECTBE CBOMX TOYHBIX rpaHeil. [loHATHE paBHOMEpHOU
HENpPephIBHOCTU (PYHKIIMHM HECKOJBKUX NTEPEMEHHBIX.

50. YactHple nOpou3BOAHbIE (DPYHKIUMU  HECKOJbKUX TMepeMeHHbIX. [loHsTue
muddepeHIUpyeMOoCTH (PYHKIIMH HECKOJIBKUX epeMeHHbIX. [lousaTrue nuddepennuana GyHkmmum
HECKOJIbKUX MepeMeHHbIX. JuddepenunpoBanre cioxHoi ¢yHkunu. HBapHaHTHOCTH (GOPMBI
nepBoro nuddepeHnuana.

51. Ilpon3BoaHas 1Mo HampaBIeHUIO. ['pagueHT.

52. YacTHble MPOU3BOJIHBIE BBICIIMX MOPAIKOB. JuddepeHnuansl BHICIIUX HOPSIKOB.
®opmyna Teitnopa s GyHKIIME M MEPEMEHHBIX ¢ OCTaTOYHBIM WiIeHOM B (popme Jlarpanxa, B
dhopwme Ileano.

53. TlonsTue 3xkcTpemMyMa (pyHKIMHM M repeMeHHbIX. Heo0X0ouMble yCIIOBHS JIOKAJIBHOTO
skcTpeMyma. JlocTaTouHble yCIOBHs JIOKadbHOTO »JKcTpemyma. Ciydal (yHKOUE IBYX
nepeMeHHbIX. [Tpumepsl.

54. BrITTyKJIbIe MHOXECTBA U BBITYyKJIbIe (PyHKIMU. CyliecTBOBaHWE MUHIMYMa Y CHIIBHO
BBINYKJION (DYHKIIMHM M €IMHCTBEHHOCTh MHHHMMYyMa y CTpOro BbINykioil ¢yHkiuu. [lomck
MUHHUMYMa CUJIbHO BBIYKJION (PYHKIIUU I'PaJUEHTHBIM METOIOM.

55. Hessnas ¢ynknusa. CymectBoBanue u auddepeHIIMpyeMOCTh HESIBHOW (YHKITUU.
YacTHble MPOU3BOJHBIE HESBHO 3aJaHHON (PyHKIMU. OcoOble TOYKU MOBEPXHOCTH U TIIOCKOM
KpUBOM. YCIIOBHsI, 00ECIIEYMBAOIIKE CyIIeCTBOBaHME sl GyHKIMK y = f(X), 3a7aHHON HESBHO,
o0paTHO# (yHKITUH.

56. Tlonsatune 00 ompeneaecHUH HEIBHBIX (QYHKIUH cHCTeMOW (YHKIIMOHAIBHBIX
ypaBHeHuil. Teopema 0 pa3pemIMMOCTH CHCTEMbl (PYHKIMOHANbHBIX ypaBHEHUH. Beruncienue
YaCTHBIX  MPOUW3BOJHBIX  (DYHKUMH, HESIBHO OMIPENENIIEMBIX IOCPEICTBOM  CHCTEMBI
(GYHKIIMOHATBHBIX YPaBHEHHI.

57. 3aBucumocth ¢GyHkuuid. JlocTaTOYHOE YCIOBHE HE3aBUCHUMOCTH. DYHKIIMOHATbHBIE
MAaTpULbI U KX TPUIOKEHUSI.

58. VYcioBHbBI 3KCTpemyM. MeTtoa HeompelneneHHbIX MHoOxuTenel Jlarpanxa.
Jocrarounsie ycnosus. IIpumepsl.

59. Orubaromass W JUCKPUMUHAHTHAs KpuUBas OJHOMApaMETPUUYECKOTO CeMEeHCTBa
IJIOCKUX KpUBBIX. CONMPUKOCHOBEHUE TUIOCKUX KpUBbIX. KpuBH3Ha miiockoi kpusoil. Hopmans k
IJIOCKOM KPpUBOW. DBOJIIOTA U OBOJIBBEHTA.

60. Onpenenenue TBOMHOIO UHTETpaIa AJs NPSMOYrojibHUKa. CylecTBOBaHUE JBOMHOIO
UHTErpana A OpsMoyrosibHHKa. OTpenesieHue M CyIECTBOBAHUE JBOMHOIO MHTErpana s
pOU3BOJILHONW oO6aactu. OrmpenesnieHue BOMHOTO HMHTErpaja HpU HOMOIIM MPOU3BOJIBHBIX
pa3buenuii o6nactu. OCHOBHBIE CBOMCTBA ABOMHOrO MHTErpana. CBefeHrne ABOMHOTO HHTErpaia
K IOBTOPHOMY OJTHOKPATHOMY.
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61. TpoiiHble U n-KpaTHbIE MHTErpaibl. 3aMEHa MEPEMEHHBIX B N-KPAaTHOM HHTErpale.
[TpubnnkeHHOE BBIYMCIIEHUE N-KPATHBIX HHTETPAJIOB.

62. IlonsiTe HeCOOCTBEHHOTO MHTETPaJIa MEPBOTO poia (0 JHOMEpPHBIH cirydait). Kputepuit
Komm cxoaumocTi HEcoOOCTBEHHOTO HMHTErpaja mepBoro poxaa. JlocraTouHele NpU3HAKU
CXOIUMOCTHU. AOGCOIOTHAS U YCIIOBHASI CXOJMMOCTb HECOOCTBEHHBIX HHTETPAJIOB.

63. 3ameHa TMEpEMEHHBIX IOJ 3HAKOM HECOOCTBEHHOrO WHTErpajia u Qopmyna
MHTErPUPOBAHUS IO YACTSIM.

64. IlonsiTie HecCOOCTBEHHOTO HHTETPajia BTOPOTo pojia (0AHOMEpHBIH citydaii). Kputepuii
Komm.

65. ['maBHOE 3HAUEHHE HECOOCTBEHHOTO MHTETpaJIa.

66. IloHsATHE KpaTHBIX HECOOCTBEHHBIX HMHTErpasioB. HecoOCTBEHHBIE HHTETPabl OT
HeoTpuuaTeNbHbIX QyHKIUN. HecoOCcTBEHHbIE HHTErPAJIbl OT 3HAKOTIEPEMEHHBIX (PYHKIIUH.

67. I'maBHOE 3HaUEHUE KPAaTHBIX HECOOCTBEHHBIX MHTEIPAJIOB.

68. CoOcCTBeHHBIH MHTErpaj, 3aBUCILIMNA OT mapamerpa. Ero HenpepbIBHOCTS,
uHTerpupyemocts u auddepenmupyemocts. Ciywaill, Kkorna mpeneiabl HHTEIPUPOBAHUS
cOOCTBEHHOTO MHTErpaja 3aBUCAT OT apaMeTpa.

69. HecoOcTBeHHBII HMHTErpajll NEPBOr0 poja, 3aBUCAIIMKA oOT mnapamerpa. Ero
paBHOMEpHAs CXOAUMOCTh, HETIPEPHIBHOCTh, UHTETPUPYEMOCTh U T PepeHITPYEMOCTb.

70. HecoOGcTBEeHHBIE HHTETPAJIBI BTOPOTO POJIA, 3aBUCSIIINE OT IapameTpa.

71. IlpumeHeHHE TEOpHHM HWHTErpaloB, 3aBHUCSAIIMX OT IapaMeTpa, K BBIYHUCICHUIO
HECOOCTBEHHBIX UHTETPAJIOB.

72. DiinepoB WHTErpai mepBoro poaa — Oeta-dynkius, B(p, q). DisiepoB uHTETpan
BTOpOTO poja — ramma-dynkius, I'(p). opmyna npuseaenus st I'(p). CBoiicTBO cuMMeTpHH U
dbopmynel npuBenenus s B(p, q). CBsa3p MEXIy dilIepOBBIMH WHTETrpajaMu. Beraucienue
OTIpe/IeNIEHHBIX UHTETPAJIOB C MOMOIIBIO JIJIEPOBBIX HHTErPAJIOB.

73. ®opmyna CtupauHra.

74. CoOCTBEHHBIC KpAaTHBIC WHTETPAJIbI, 3aBUCAIIME OT mMapameTpoB. HecoOcTBeHHBIC
KpaTHbIE MHTETPaJIbl, 3aBUCSIINE OT mapaMeTpoB. [IpuokeHne KpaTHbIX UHTErPajioB, 3aBUCSIINX
OT MapameTpa, K TEOPUH HbIOTOHOBA MOTEHIIHAJIA.

75. OpTOHOpPMHpOBaHHBIC CHUCTEMBI W OO psag Dyppbe. 3aMKHYThIE W TIOJTHBIC
OpPTOHOPMHpOBAHHbIE CHCTEMBbl. PaBHOMepHOe MPHUOIIKEHHWE HENPEphIBHOM  (QyHKIHMH
TPUTOHOMETPUYECKUMH MHOTOWICHAMHU. YCJIOBUSI PaBHOMEPHOW CXOJUMOCTH U IMOUJIEHHOTO
g depeHInpoBaHUS TPUTOHOMETPUYECKOTo psia Dypbe.

76. O6paz dypbe U €ro MpoCTEHIIME CBOWCTBA. YCIOBHUS Pa3IOKUMOCTH (PYHKIIMH B
unrerpai Oyprwe. [Ipsmoe u obpaTHOe npeodpazoanus Dyphe.

77. KpaTtHblii TpuroHoMeTpuueckuii psag @ypbe. YCaoBUs €ero cXoauMocTh. Pasnoxkenue
¢byakuu B N-kpaTHbIid nHTErpast Dyphe.

78. OmnpeneneHuss KPUBOJMHEHHBIX HMHTETPAJIOB M WX  (PU3UYECKHA  CMBICIL.
CyiiecTBOBaHNE KPUBOJUHEHHBIX UHTETPAJIOB U UX CBEJCHHE K OIPE/ICICHHBIM HHTETpajiaM.

79. IlonsTie noBepxHocTU. PerynspHas MOBEepXHOCTh. 3a/laHUE MOBEPXHOCTHU C TOMOIIIBIO
BEeKTOpHBIX (GyHKIMid. KacarenpHas MI0CKOCTh U HOpMallb K MOBEPXHOCTH. OTHOCTOPOHHUE U
JIBYCTOPOHHHUE TIOBEPXHOCTH.

80. IlonsTue momaay moBepxHoctu. KpaapupyemMocTs TagKuX MOBEPXHOCTEH.

81. IloHsATHS TMOBEPXHOCTHBIX MHTETPAJIOB MEPBOrO U BTOporo poja. CyiiecTBOBaHUE
ITOBEPXHOCTHBIX MHTETPAJIOB MEPBOIO M BTOPOTO poJoB. [I0BEpXHOCTHBIE MHTETpallbl BTOPOTO
poJia, He 3aBUCSIIME OT BEIOOPA AEKAPTOBOM CUCTEMBI KOOPAMHAT.

82. CkamsgpHoe u BekTopHOe Tmosie. ['pamuent. Ilpous3BoaHBIE 1O HAIpPABIEHUIO.
Juseprenuus u portop. IloBTopHble onmepanyu. BelpakeHne B KpHUBOJIMHEWHBIX KOOpAMHATAX
IpaJueHTa, MPOU3BOIHBIX 10 HAIIPABJIEHUIO, IUBEPTEHLIUN U pOTOpA.

83. Bripaxkenue onepartopa Jlamiaca B KpUBOJMHEMHBIX OPTOTOHAJIBHBIX KOOPIMHATAX.
BrIpakeHne OCHOBHBIX OINEpalUil TEOpUHU MMOJIS B LMIMHAPUYECKON M cdepuueckoil cucremax
KOOpJUHAT.
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84. ®opmyna ['puna.

85. ®opmyna Crokca.

86. ®opmyna OcTporpaackoro.

87. BelpaxeHue IUIOMAAM TUIOCKOH 007acTH Yepe3 KPHUBOJMHEHHBIH WHTErpal.
BripaxkeHue o0beMa uepe3 MOBEPXHOCTHBIN HHTETPall.

88. VYcmoBusa, mpu kotopeix mupdepenumansHas ¢opma P(x, y)dx+Q(x, y)dy
npencrasisier co0oii nonubli quddepennnan. [loTeHInaNbHBIE U COMICHONAATIBHBIE BEKTOPHBIC
TOJISL.

89. BexTopHas (yHKIUS: Ipeiel1, HeMPEePbIBHOCTD, MPOU3BOAHAs, T depeHnpyeMocTp,
dopmyna Teittopa, HHTErpaIbL.

90. Perynsapueie kpuBbie. KacarenpHas k kpuBoil. Corpukacaromascs MIOCKOCTh I
kpuBoil. KpuBusHa kpuBoil. Kpyuenne kpusoi. @opmynsl @pene. HarypanpHble ypaBHEHUs
KpHBOM.

91. TlepBas kBagpatuyHas Gopma MOBEpXHOCTU. V3mMepeHus Ha moBepxXxHOCTU. Bropas
KkBagpatuuHas ¢opma mnoBepxHocTH. Kiaccupukanus Touek peryaspHOM MOBEPXHOCTH.
Kpususna kpuBoif Ha moBepxHocTu. CrienalibHbIE JIMHUHM Ha MoBepxHOocTU. DopMmyra Ditnepa.
Cpennsisi ¥ rayccoBa KpUBU3HA MOBepxHOCTU. Teopema ["aycca.

92. HuddepeHunanbHble ypaBHEHHUs] W TPHUBOJAAIIME K HUM 3anaud. OOBIKHOBEHHBIE
muddepeHnranbHble YPaBHEHHS M YPAaBHEHHUS B YaCTHBIX MPOU3BOTHBIX.

93. VYpaBHeHHME C pa3ACNAIOMMUMUCT TEepeMEeHHbIMU. OIHOPOAHOE W HEOIHOPOJHOE
JUHEITHOe ypaBHEHHUE MEPBOTO MOPSIKA.

94. CymecTBOBaHME M €IMHCTBEHHOCTh PEIICHWS HAYaJbHOM 3a7a4d Ul YPaBHEHHUS
MIEPBOTO MOPSIJIKA.

95. NnTerpupoBanue ypaBHEHUsI, HEPA3PEUICHHOTO OTHOCUTENIBHO MPOU3BOJHOM, ITyTEM
BBeZIcHUS TapameTpa. OcoOble perIeHus TaKUX YpaBHEHU.

96. CyiecTBOBaHME M €AMHCTBEHHOCTh PEIICHUS HAYalbHOW 3a7auydl IJi1 HOPMAJIbHOU
CUCTEMbI ypaBHEHUII IEPBOT0 MOPSIKA.

97. Jluneitnoe muddepeHnuanbHoe ypaBHEHHE n-To mopsaka. OCHOBHBIE CBOWCTBA
JUHEWHOTO YpaBHEHHUS C TIOCTOSHHBIMU Ko3(duimentamu. OOIMe CBOWCTBA JIMHEHHOTO
ypaBHEHHUS N-TO MOpPsAKa.

98. OpHOpomHOE JMHEWHOE YpaBHEHHE N-TO mopsanka. HeomHopoaHoe uHEHOE
ypaBHeHHE n-TO Tmopsanka. JluHellHoe ypaBHEHHWE N-TO TOpSAAKA C  MOCTOSHHBIMU
ko3 durmenTamMu.

99. Cucrembl nuHEHHBIX IuddepeHnnanbHbIX ypaBHeHHH. OOIIHMe CBOWCTBA CHCTEM
JUHEWHBIX ypaBHeHHH. CUCTEMBbI JTUHEHHBIX NU(PEpeHINAIBHBIX YPaBHEHUN C TMOCTOSHHBIMH
ko3 durmeHTaMu.

100. [TocTpoenue penieHus JIMHEHHOTO YpaBHEHUS B BU/IE CTETICHHOTO Ps/Ia.

101. KpaeBble 3anaun Ji1si OOBIKHOBEHHBIX AU epeHInanbHbIX YPaBHEHUH.

102. 3amaun Ha coOcTBeHHble 3HauyeHus. 3amada Llrypma-JImyBumnsa. Teopema
paznoxumoctu CTeKII0Ba.

103. YucneHHble METOAbl pEIICHUS HAYaJdbHBIX 33Ja4 Uil  OOBIKHOBEHHBIX
muddepeHnaIbHbIX ypaBHEHUH.

104. UucneHHple METOAbl pEHICHUS KpaeBbIX 3agad A OOBIKHOBEHHBIX
g depeHnnanbHbIX YpaBHEHHH.

105. Jluneiinoe muddepeHnnaTbHOoe ypaBHEHHE TMEPBOTO TMOPSJIKa B  YaCTHBIX
MIPOU3BOIHBIX.

106. Ksasununeiitnoe nuddepeHnmanibHoe ypaBHEHHE IMEPBOTO TMOPSAKA B YaCTHBIX
MIPOU3BOIHBIX.
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7.2.Tembl noknanoB (pedeparos)

1.

w

o

10.

11.

12.

13.

14.

15.

16.
17.
18.

19.

20.

21.
22.
23.

JlekapToBbl KOOpAMHATHI Ha MpPsAMOM, HAa IUIOCKOCTA M B IIPOCTPAHCTBE.
HamnpaBiieHHBII OTpE30K Ha INIOCKOCTH U B IPOCTpaHCTBE. 1Ipoekuus HanpaBIeHHOTO
OTpE3Ka Ha OCb.

Paccrosanue mexny aByms TodykaMH. JleneHue oTpe3ka B JAHHOM OTHOILICHMH.
BapunenTpruueckue KOOpANHATHI.

[Monspabie koopauHatel. Llumuaapuyueckue koopauHatel. Cheprueckie KOOpIUHATEHI.
[lonarne Bekropa. JluHelHble omnepauuu Haj Bexkropamu. llonsatue smHeWHOU
3aBUCHMOCTH BEKTOPOB.

JIuneiiHble KOMOMHAIMKU JIBYX M TpeX BEKTOpOB. JIMHEWHas 3aBHCHMOCTb YETBIPEX
BEKTOPOB.

[Tonsitue 6a3uca. Adpdunnsie koopauHatel. [Ipoekiins BeKTopa Ha OCh U €€ CBOMCTBA.
JlexkapToBa NpsSMOYrojibHasi CHUCTeMa KOOPJAWHAT KaK YacTHBIM ciydail ad@uHHON
CUCTEMBI KOOPINHAT.

Omnpenenenre CKalspHOTO TPOM3BENEHUS JIBYX BEKTOpOB. l'eomerpuyeckue u
anredpanveckre CBOWCTBA CKaJSIPHOTO IPOU3BENEHUs. BplpaxeHHne CKaasipHOTo
MIPOU3BEACHUS B IEKaPTOBBIX KOOpIMHATAX.

[IpaBble 1 1€BBIE TPOMKH BEKTOPOB M CHCTEMBI KOOpAUHAT. OnpeieeHue BEKTOPHOTO
MPOU3BEICHNUST  JIBYX  BEKTOpOB. l'eoMeTpuyeckme  CBOWCTBA  BEKTOPHOTO
IIPOU3BE/ICHHUS.

CMmenianHoe NMpoU3BEACHUE TPEX BEKTOPOB. AnreOpanyeckue CBONCTBAa BEKTOPHOIO
Mpou3BeieHUs. BbipakeHue BEeKTOPHOTO MPOU3BEACHUS B JEKAPTOBBIX KOOPAMHATAX.
BeIpaxkenue cMemaHHOTO NPOW3BEAEHUS B JIEKAPTOBBIX KOoopAMHATax. JIBoiiHOE
BEKTOPHOE ITPOU3BEICHUE.

IIpeoOpa3oBaHue AEKAPTOBBIX MPSAMOYTOJBHBIX KOOPAMHAT Ha IUIocKocTH. OOmue
(bopMyIbl TpeoOpa3oBaHus JEKapTOBBIX MPSIMOYTOJIbHBIX KOOPMHAT B IPOCTPAHCTBE.
HX reoMetrpuueckuii CMbICI. YTl Dijepa.

[Tonatue nuHEHHBIX mpeoOpa3oBaHuil TUIOCKOCTH. AdduHHBIE TpeoOpazoBaHMs
IJIOCKOCTH W WX OCHOBHOE CBOMCTBO. (OcHOBHOW wuHBapuaHT adGUHHOTO
npeoOpa3oBaHus TIOCKOCTH.

Adounnsie npeoOpa3oBaHus MNpocTpaHcTBA. OpPTOroHajdbHbIE NPEOOpPA3OBAHMSL.
IIpoexTuBHBIE IPeO0OPa30BaHMUSL.

[lonsitue 00 ypaBHEHHMH JMHMU Ha IulockocTH. [lapamerpuyeckoe npencTaBiieHUE
JUHUY. YpaBHEHHME JHMHHUM B Pa3IMYHBIX CHUCTEMAaX KOOpAMHAT. /[Ba Tuma 3anady,
CBSI3aHHBIX C AHAIMTUYECKUM IpeJcTaBiIeHHeM JIUHMM. Kilaccudukanus Iiockux
nuaui. [lepeceuenue nByX JTMHUMN.

[TonsiTue 06 ypaBHEHUH NOBEPXHOCTU. Y PABHEHUS JIMHUU B IPOCTPAHCTBE.
[unuHapuyeckne 1 KOHUYECKHE TOBEPXHOCTH.

[lapameTrpuueckue ypaBHEHMs JIMHUM M IIOBEPXHOCTHM B  IIPOCTPAHCTBE.
Knaccupukanus nosepxHoctedl. IlepeceueHne moBepxHOCTeW W JMHUH B
IIPOCTPAHCTBE.

OO11ee ypaBHeHHe NPSAMOM Ha IUIOCKOCTU. HeroiHble ypaBHEHUs IPSIMOM. Y paBHEHHE
npsmMoil B orpe3kax. KaHoHuueckoe ypaBHeHue npsMoi. Ilapamerpuueckue
ypaBHEHHUs PSIMOI. YpaBHEHHUE MPSIMO C yrIIOBBIM KO3 (DUIIUEHTOM.

Yron Mexay IByMs NPSMBIMHU. YCIOBHS NapauIENbHOCTH U NEPIEHIUKYISIPHOCTH
JBYX IPSMBIX.

HopmupoBanHoe ypaBHeHHE NpsAMOil. OTKJIOHEHUE TOYKH OT MPSAMOIA.

YpaBHEHHE ITyyKa MPSMBIX.

Haxosxnenue npsmMoil, mpoxosmiet uepes nanHyto Touky MO(x0; y0) u oOpasyroreit
3aJaHHbIM yroa ¢ c¢ naHHOl mpsmoil y = kx+b. HaxoxkieHue OUCCEKTpHC YTJIOB,
00pa30BaHHBIX MPSIMBIMH.
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OOmiee ypaBHEHHE IJIOCKOCTH B MPOCTPAaHCTBE. HemosHble ypaBHEHUS TIIOCKOCTH.
VYpaBHEHME IJIOCKOCTU B OTpPE3KaX.

VYroa mexay 1ByMs IJIOCKOCTAMU. Y CII0OBUSI TAPAIIENbHOCTHU U IEPIIEHIUKYIIPHOCTH
IIJIOCKOCTEM.

VYpaBHEHME IJIOCKOCTH, MPOXOASIIEH Yepe3 TPU pa3IMUHble TOUKH, HE JIEXKAIIUe Ha
OJHOM IPSMOM.

HopmupoBanHoe ypaBHeHHE MIIOCKOCTU. OTKIOHEHUE TOUYKH OT IUIOCKOCTH.

[Iy4xu 1 CBSI3KM INIOCKOCTEN.

Kanonuueckue ypaBHEHHs TNpPsIMOM B INPOCTPAHCTBE. YPAaBHEHUSA NPIMOIA,
npoxojduieit uepes ase paszinuunbie Touku M1(x1; yl; z1) u M2(x2; y2; z2).
[Tapamerpuueckue ypaBHEHUS IPSIMOM B IIPOCTPAHCTBE.

Yron Mexay mnOpsSIMBIMH B MPOCTPAHCTBE. YCJIOBUS MAPAIUIEIBHOCTH U
MEPIEHIUKYIIPHOCTH MPSAMBIX.

VYcnoBue NpuHAUIEKHOCTH JBYX NPSAMBIX K OJJTHON IJIOCKOCTH.

Yron wmexay TOpAMOM M IUIOCKOCTBIO.  YCIOBHSL  MApajuieIbHOCTH U
NEPHEeHIUKYIIPHOCTH MPSAMON U TJIOCKOCTH.

KpaTkue cBefieHHsl 0 KOMIUIEKCHBIX YUCIIAX.

Anrebpandeckue MHorowieHbl. KpaTHele KOpHM MHOTOoWIeHa. [Ipu3Hak KpaTHOCTH
KOpHs. [IpuHIUIT BEIEIEHNS KPAaTHBIX KOPHEM.

Haxoxnenue wHauOonbiiero oOWIero AeiauTeNs JABYX MHOTOWIEHOB (aJropuT™M
EBxnmma).

Pa3noxxenne npaBuIIbHON pallMOHAILHOM IPOOU C KOMIUIEKCHBIMU KO3 GUIIEHTaMH
B CyMMY IpOCTEeHIINX IpoOeii.

Paznoxxenne anrebpanyeckoro MHOrouseHa ¢ 1eHCTBUTENbHBIMU K03 puiineHTaMu B
MIPOU3BEICHUE HEMPUBOIUMBIX JEHCTBUTEIbHBIX MHOKHUTENEH.

PaznoxxeHne  mpaBUIIBHOW ~ palMOHAIBHOW  JpoOM ¢ JICWCTBUTEIHHBIMU
kodpdumentaMu B CyMMY MPOCTEHIIUX ApoOedl ¢ JACHCTBUTEIHHBIMH
ko3 durmeHTamMu.

[Tonsitue matpuiibl. OCHOBHBIE ONIEpallMU HAJl MAaTPUIIAMU U UX CBOMCTBA.

briiounble MaTpHUILbI.

[lonarue onpenenutens. BelpakeHne omnpenenuTesss HENMOCPEACTBEHHO 4Yepe3 €ro
3JIEMEHTBHI.

Teopema Jlammaca.

CBolicTBa OoNpeaeIUTEINICH.

Onpeaenurens CyMMBbl U IPOU3BEIEHNS MATPHULL.

[Tonsarue oOpatHo# MaTpuIpl. Haxoxaenne oOpaTHO# MaTpHUIIbL.

[TonsiTne nMHENHHONW 3aBUCUMOCTH CTpOK (cTosO10B) Marpuupl. I[loHsTue panra
MAaTpULBIL.

Teopema o 6a3ucHom muHOpe. HeobxommmMoe M JAOCTATOYHOE YCIOBHE PaBEHCTBA
HYJIIO ONPEEITUTENS.

UucnoBble MOCHEIOBATENILHOCTH W omepauuu Haa HUMH. OrpaHuyeHHbIE H

HCOI'paHUYCHHBIC

IIOCIACAOBATCIIBHOCTH. beckoneuHo OoJIbIIIHE nu OECKOHEYHO MaJIbIC
IIOCIACAOBATCIIBHOCTH. OCHOBHEIE CBOMCTBaA OECKOHEYHO MaJIbIX
MOCJIeI0BATEIbHOCTEM.

IlonsTHe cxomdmieica MocieaoBaTeIbHOCTH. OCHOBHBIE CBOMCTBA CXOJISAIIUXCS
MOCJIeI0BaTENbHOCTEN. [IpenenbHblIi epexo] B HEPaBEHCTBAX.

OnpeneneHre  MOHOTOHHBIX — TocienoBarenbHocTel.  [Ipu3Hak  cxomumoctu
MOHOTOHHOW  MOCIENOBaTeNbHOCTH.  [Ipumepsl  cXomdmuxcsi  MOHOTOHHBIX
MOCJIEI0BATEILHOCTEH.

Yuco e.
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54. IToamnocnenoBaTeNbHOCTH. [IpenenbHble TOYKH IIOCJIEI0BATEIBHOCTH.
CyiiecTBOBaHHE NPEICIbHONM TOYKM Yy OIPAaHUUEHHOH mocienoBaTenbHOCTH. O
BBIJICJIEHUH CXOAIIEHCS MOAN0CIE10BATEIBHOCTH.

55. Heo6xoaumoe 1 JOCTaTOYHOE YCIOBHE CXOJAUMOCTH TOCIIEA0BATEIBHOCTH.

56. Ilepemennas BenmuunHa u ¢yHkuusa. CnocoOwsl 3amanus ¢ynkuuid. IIpocreitmme
CBOMCTBA (DYHKITHIA.

57. llpenen ¢yukmuu. Apudmernyeckue omnepanuu Hajg (QYHKIUSAMHA, HWMEIONTUMU
npenen.

58. CpaBHeHMEe OECKOHEYHO MaJbIX M OECKOHEYHO OOIBIINX (YHKITHIA.

59. HempepsiBHOCTD  (yHKIMHU. Apu(MeTHUECKHE OmNepanud HaJ HEMpPEpbIBHBIMU
¢byakuusmu. CroxxHast GQyHKIUS U €€ HETIPEPhIBHOCTb.

60. Ompenenenne W MpUMepsl MOHOTOHHBIX (yHKUMU. [loHATHE 0OpaTHOW (YHKITUH.
MonoToHHbIE QYHKIIUH, UMEIOLIUE 00paTHYIO.

61. ITonsiTre sneMeHTapHON QYHKIMH. PanmoHambHbIe CTETIEHN TOJOXKHUTEIBHBIX YHCET.
[TokazarenpHas Qynkuus. Jlorapupmuueckas pynkuus. 'unepoonuyeckue GyHKIMH.
CrenenHas QyHKIUS € TIOOBIM JIEHCTBUTENBHBIM NIOKa3aTesieM. TpUrOHOMETPUYECKUE
¢byskun. OOpaTHbIE TPUTOHOMETPUYECKHE PYHKLIUH.

62. TlepBrIii 3aMeUaTENFHBIN TPEIEI.

63. Bropoii 3aMevaTebHbINA TTpeJIe.

64. Touku pa3pbiBa GpyHKINK U BX Kaccudukanus. Kycouno HenpepbsIBHBIE (DYyHKIINH.

65. IIpupamenue aprymenta u GpyHknun. PazHoctHas Gpopma yciioBust HEIPEPHIBHOCTH.

66. Onpenenenne Mpon3BoIHON. ['eomeTprdecKuit M GU3UIESCKHIA CMBICIT TIPOU3BOHOM.

67. IlpaBas u neBasi MPOU3BOIHBIC.

68. TloHsTHE MPOU3BOIHON BEKTOPHON (PYHKITUH.

69. uddepenunpyemocts GyHKIIMU B Touke. CBsI3b MEXIY TUDHEPEHIMPYEMOCTHIO U
HernpepsIBHOCTHIO (hyHKIMU. [{uddepenuman GyHkmm.

70. IlpaBuna quddepeHInpoBaHUS CYMMBI, pa3HOCTH, TPOU3BEICHUS U YACTHOTO.

7.3. Tembl mUChbMEHHBIX PAOOT (TUIIBI 32/1a4)

1. YpaBHEHUE MIOCKOCTH, TPOXOAAIICH Yepe3 3aJaHHYI0 MPSAMYIO U TIePIECHIUKYIIPHON
3aJJaHHOM IMJIOCKOCTH.

2. YpaBHEHHUs NEPIEHAUKYIIAPA, OMYIIEHHOTO U3 33JaHHON TOYKU Ha TAaHHYIO MPSIMYIO.

3. HaxosxmeHue paccTosSTHUS OT TaHHOW TOYKH JI0 JAHHOU MPSMOH.

4. HaxoxzaeHue o0111ero neprneHauKyssapa K IByM CKPEIIUBAIOIIUMCS IPSIMbIM.

5. HaxoxneHue kpaTyailliero pacCTosSTHUSL MEXAY JBYMS JJaHHBIMH CKPEIIHMBAIOIIUMUCS
MPSIMBIMHU.

6. Kanonuueckoe ypaBHEHUE 3JUIUIICA. DKCUEHTpUCUCTET utumnca. [lomsipHoe ypaBHeHUE
AITUIICA. DIUTUIC KaK KOHUYECKOE ceueHHe. YpaBHEHHUE KacaTelbHOU K amuncy. Onrtuueckoe
CBOMCTBO AJLIUIICA.

7. KaHoHuveckoe ypaBHEHHE TUIEpOOIbl. DKCUeHTpucucTeT rurepbosnsl. [lomspaoe
ypaBHeHue runepOomnsl. ['umepbona kKak KOHHMYECKOE CeueHue. YpaBHEHHE KacaTelbHOU K
runep6oiie. OnTuyeckoe CBONCTBO TUIEPOOIIBI.

8. Kanonuueckoe ypaBHeHue napadouinl. [lapabona kak koHnyeckoe ceuenue. [lomspaoe
ypaBHEHUE mapaboiibl. YpaBHEHHE KacaTelbHOU K mapadosie. OnTruueckoe CBOWCTBO MapadoIibl.

9. IIpeobpazoBanue k0A((HUIIMEHTOB YpaBHEHH JIMHUU BTOPOTO MOPSAIKA MIPH MEepexoie
K HOBOI1 IeKapTOBOM cucTeMe KoopauHaT. IHBapraHThl ypaBHEHHsI THHUU BTOPOTO MOPSIKA.

10. [lonsTHe THMAa JMHUKM BTOpPOro ToOpsaka. LleHTp AMHUM BTOPOrO TOPSAKA.
CrangapTHOe yrnpoIleHue Jr00Tro ypaBHEHHS JIMHUU BTOPOTO MOPSIIKA MTyTeM MOBOPOTa OCEH.

11. Ympouienue ypaBHeHMs ILEHTpaldbHON JMHUM BTOoporo mopsaka (12 6= 0).
Knaccudukarus neHTpaabHbIX THHUH.
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12. Ympouienune ypaBHeHus: nquHuM napabonudeckoro tuna (12 = 0). Knaccuduxanums
JMHHANA TapaboIMYeCcKOro THIIA.

13. Pacnagaromyecs KpUBbIE BTOPOTO HOPSIIKA.

14. TlonsTHEe TMOBEPXHOCTH BTOporo mopsaka. IIpeoOpa3zoBanue KodPPUIHEHTOB
ypaBHEHHs TOBEPXHOCTH BTOPOTO TMOpsAKA INPH Tepexojie K HOBOM JEKapTOBOW CHUCTEME
KoopauHaT. IHBapuaHTHl ypaBHEHUS IIOBEPXHOCTH BTOPOTO MOPSIKA.

15. [enTp noBepXHOCTH BTOPOTro nopsiaka. CTaHaapTHOE YIIPOLIEHUE JTH00r0 YpaBHEHHUS
MOBEPXHOCTH BTOPOTO TOPSIIKA ITyTEM ITOBOPOTA OCEH.

16. Kunaccudukanus neHTpabHBIX IIOBEPXHOCTEH BTOPOTO MOPSIIKA.

17. Knaccuduranus HEIEHTPAIbHBIX MOBEPXHOCTEH BTOPOTO MOPSIIKA.

18. Dmmuncou.

19. T'unep6onoumab.

20. TMapabomousl.

21. KoHyC ¥ HMJIMHIPHI BTOPOTO MOPSIKA.

22. TlpsmonuHeitHbIe 00pa3yromIre MOBEPXHOCTEH BTOPOTO TOPSIIKA.

23. TlonsiTne cUCTEeMBI IMHEWHBIX alTeOpanvecKuX YpaBHEHUH U €€ PelIeHHS.

24. HerpuBuaibHasi COBMECTHOCTh OJHOPOJHOW CHCTEMBL. YCIOBHE COBMECTHOCTH
00111el TUHEHHON CUCTEMBI.

25. MeToabl OTBHICKAHUS PEIICHWA KBAaIPaTHONW CHCTEMBI JIMHEHHBIX ajireOpamuecKux
YPAaBHEHUH, ONIPEAEIUTEND TJITABHOM MaTPUIBl KOTOPOW OTJIMYEH OT HYJIA.

26. OTpICKaHUE BCEX pelIeHHH 00IIel TMHEHHON CHCTEMBI.

27. CBo¥CTBa COBOKYITHOCTH PEIICHUH OJHOPOTHONU CHCTEMEI.

28. IlpubnmxeHHbIE METOMBbI PEIICHUS] JTMHEHHBIX CHCTEM: METOJ NPOCTOW HTEepaIiy
(meton Sxkobm).

29. IlpubnvkeHHbIE METOMBI PEIICHUS JWHEWHBIX CHUCTEeM: OOIIMil HESBHBIA METO]
MPOCTON UTEPALIHH.

30. ITpubnmxeHHbIE METOBI PEIICHHS JIMHEHHBIX CUCTEM: MOAU(MHUIIMPOBAHHBIA METOJ
MPOCTON UTEPALIHH.

31. ITpubnuxkeHHBIE METOIbI PEIICHUS JIUHEHHBIX CUCTEM: METOT 3eiIesl.

32. IlpubnuxeHHbIe METOIbI PELICHUS JTUHEHHBIX CUCTEM: METO/1 BEpXHEH peaKcaiim.

33. IlpubnmxeHHbIE METOJIBI pEUICHUs TMHEHHBIX CHCTeM: uTepanuonubiii meton I1. JI.
YeObIieBa.

34. Tlpou3BoaHas CTENEHHOW (YHKLMHU C LIEOYMCICHHBIM TNokKa3aTeneM. [IponsBoaHas
¢dbysaknuu y = sin X. [IponsBoanas ¢pyHKImu y = cos X. [IpousBogusie hyHKIMNA y=tg X 1y = Ctg X.
[TpousBoanas pynknuu y = loga x (0 <a 6=1).

35. Teopema o mpou3BoaHON 00paTHOM GyHKIMHU. [IprMepbl TprUMEeHEHus.

36. ITpou3BoaHBIE OOPATHBIX TPUTOHOMETPUUYECKUX ()YHKIIUM.

37. IlpaBuno muddepeHunpoBanus caoxHoi GpyHkuu. [Ipumepsl npuMeHeHus.

38. ITlonsartue norapupmMudeckoii mponsBogHou GpyHkiuu. [Ipumepsl npuMeHeHusl.

39. MuBapuantHocTh (opmbl mepBoro auddepennuana. Dopmynsl U mpaBHIia
BBIYUCIICHUS U PEpPEHITNATIOB.

40. UcnonwszoBanue muddepeHnnana s YCTAaHOBICHUS NPUOIMKEHHBIX (OpMYII.
ITpumepsi.

41. TlonsiThe MPOM3BOJHON N-TO MOPSIKA. N-51 IPOU3BOHAS CTEIIEHHONW (PYHKIIMHN Y = X O
(x>0, a €R).

42. TloHsTHE MPOU3BOAHOM N-TO MOPSAJIKA. N-5 MPOU3BOJHAS MOKA3aTEIbHON QYHKINU Y
zax(0<ab6=1).

43. TlpousBoaHas n-ro MOPSJIKA. N-€ IPOU3BOIHBIE TPUTOHOMETPHUUECKUX (PYHKUUN y =
sin X ¥ Y = COS X.

44. TlpousBoaHas N-ro MopsjKa. n-st MPOU3BOAHAs JPOOHO-THMHEHHON QyHKIUHU y = aX +
bcx+d(a b, c,deR).

45. ®opmyna JleltbHMIA A7 n-i TPOU3BOJHOM NMPOU3BENCHUS ABYX (DYHKIIMHA.
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46. uddepeHunanbl BBICIIUX MOPSIKOB.

47. TnddepenunpoBanue GyHKINH, 3aJaHHOH MapaMeTpUIECKH.

48. Tlonstue mnepBooOpasHoii (ynkuuu. Heompenenenusiii wunHTerpan. OCHOBHBIE
CBOICTBA HEOTPEACTICHHOTO UHTerpaja. Tabnuiia OCHOBHBIX HEONPEICICHHBIX HHTETPAJIOB.

49. VMHTerpupoBaHUe METOIOM 3aMEHBI IEPEMEHHOH (METOJOM MOACTaHOBKH). [IprMephl.

50. HuTerpupoBanue mo yactsm. [Ipumepsr.

51. OOuwmii moAX0/ K HHTETPHUPOBAHUIO PALIMOHAIBHBIX IPOOCH.

52. HuTerpupoBaHue panMoOHAIBHBIX Apobeit MeTo1oM OCTpOrpaacKoro.

53. UuterpupoBanue BeipaxkeHuit Buaa R(sin X, cos x), rae R — panuonanbHas QyHKITHS.

54. NnterpupoBanue OMHOMHUAIBHBIX TU(QEpeHINaIOB — BBIpAKEHHA BUIa xm(a +
bxn)pdx.

55. MHrerpupoBaHHue KBaJApaTHUUHBIX HPPALMOHAIBHOCTEN MOCPEICTBOM IOJCTaHOBOK
Diinepa.

56. NuTerpupoBanue KBapaTHIHBIX HPPALUOHATIBHOCTEN O3 MPUMEHEHHUS MT0ICTAHOBOK
Diinepa.

57. TlonsiTne 00 AIUNTHYECKUX UHTETpaJIax

KonTtponbsHast paboTa mo MpoBEepKE TEOPETUYECKHMX 3HAHUH — IO BCEM TEMaM, C

HCITIOJIb30BAHUEM YKa3aHHBIX BBIIIC KOHTPOJBHBIX BOIIPOCOB.

7.4.00pa3zer cojiep>kaHus IK3aMEHAIlMOHHOTO OuieTa.

®I'BOY BO «JIOHELIKMI TOCYJAPCTBEHHBIN YHUBEPCUTET»

@DakyapTeT TONOJHUTEIBHOTO MPOGECCHOHANTBHOTO 00pa3oBaHus

OO6pazoBarenpHas mporpamma:;  bakanaBpuat

HamnpaBnenue moaroToBku: 44.03.04 ITpodeccuonansHOoe 00ydeHue (110 0OTPaCisM)
[Tpoduns: NudopmaTrka ¥ BEIYUCITUTEIIbHAS TEXHUKA

Ounas ¢popma oOyuenus. Cemectp: 1

YyeOHast TUCIAILINHA: Briciias MaTeMaTuka

IK3aMeHaAIHOHHBIN OnJiet Ne 1

VYcnoBHbIM  AKCTpeMyM. MeToa  HeomnpeleaeHHbIX MHokuTened Jlarpamxka.
Hocrarounsie ycnoBus. [Ipumep.

Bripaxxenue 1momand IJIOCKOM 00JacTH  4Yepe3 KpPUBOJWHEWHBIM HMHTETpall.
Bripaxkenue o0bema uepes moBepXHOCTHBIN HHTETpal.

Haiigure paccrosiaue ot Touku M(—2; 1; 4) 10 mII0cKoCTH, KOTOpas MepreHANKYISIpHA
BeKTOpY n = (2; —6; 3) u mpoxoaut uepe3 Touxky K(4; 0; —1).

yTBep)KI[eHO Ha 3aCCaaHnu Kaq)e,[[pbl HH)KeHepHOﬁ n KOMHBIOT&I.IHOHHOI;'I neaaroruku,

IPOTOKOJI Ne OT « » 20 r.
3aBenyromuii kadeapoit Konsima M.T.
[IpenonaBarens Tapacenko B.A.
B cnydae BenmeHus ydeOHOTO mpoliecca C HCIMOJIB30BAHUEM DJIEKTPOHHOTO OOY4eHUs U

JAUCTAaHIIMOHHBIX 06pa30BaTeJ'IBHBIX TeXHOHOFHﬁ, COACPIKAHUC OouieTa MOXET OTIHYATHCS OT
MMPpUBCACHHOTO.
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8. PACITPE/JIEJIEHUE BAJIJIOB, KOTOPBIE TTOJIYHAIOT OBYUAIOUIMECA

OOmiast orieHKa 3HaHUM OOy4aromUXcA MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammpHON
[IKaJIe UCXOJs W3 MAaKCUMyMa, NMPUBEACHHOro B Tabmuie Hwmwke. OpraHu3anMoOHHO-ydeOHAs
paboTa B ayAMTOpPUH OIICHWBAETCS HA OCHOBE TAKUX KPUTEPHEB KaK IOCEIIAEMOCTb 3aHSATHH,
CBOCBPECMCHHOC M Ka4YCCTBCHHOC BBIIIOJHCHUC JOMAIIHUX 3aIIaHHfI, AKTUBHOCTL BO BpEMA
IIPOBEJICHUS JIEKIIMOHHBIX W MPAKTUYECKUX 3aHATUN (ydyacTHE B OOCYXKJIEHUM TEKYLIEro U
IPOMIEHHOTO MaTepuaa, pelieHue 3aa1ad u T.11.).

Howmepa paznenos Buasl pabot Maxcumanbioe
KOJIMYECTBO 0alIOB

OpranuzaninoHHO-y4eOHas paboTa B ayAUTOPUHI 40
117 CamocTrosTenpHas paboTa 10
KonTponsHast paboTa o TeOpeTHIecKoMy 10

MaTepuary
NTOI'O 60
DK3aMeH 40
OOmuii UTOT 3a CEMECTp 100

CooTBeTCTBHE 0AII0B OI[EHKE

O1eHKAa 110 TATHOAIUILHOM IIKAJIE
KomnnuectBo 0ayuios
ECTS DK3aMeH,
n3 100 . 3aueTt
muddepeHITUpOBaHHBIN 3a4eT

90-100 A OTJINYHO 3a4TE€HO
80-89 B XODOLLO 3a4TE€HO
75-79 C p 3a9TeHO
70-74 D OBJIETBOPUTEIHLHO 3aTCHO
60-69 E YA p 3a9TeHO
35-59 FX HEYIOBJIETBOPUTEIHLHO HC 3a4TCHO

0-34 F yA p HE 3a4TEHO

9. OBECIIEYEHUME OBPA30BATEJIbHOI'O ITPOLUECCA AJIA JINL C
OI'PAHMYEHHBIMHA BO3MOXHOCTAMMU 3JOPOBbA 1 MTHBAJINZIOB

B xone peanu3zanuu TUCIMILIMHBI UCTIONB3YIOTCS CIEAYIONINE TOTIOTHUTEIBHBIC METOIbI
00y4YeHHUsI, TEKYILEro KOHTPOJIS YCIICBAEMOCTH U MIPOMEXKYTOYHOM aTTecTallii 00y4aronuxcs B
3aBHCUMOCTH OT MX MHMBHIyaIbHBIX 0COOCHHOCTEH:

1) s caenbix ¥ CaabOBHIAIIMX:

— JeKiuH O(GOPMISIOTCS B BHJE AJIEKTPOHHOTO JIOKYMEHTa, JOCTYITHOTO C
ITOMOIIBI0 KOMIIBIOTEPA CO CIENHUATM3UPOBAHHBIM IIPOrPAMMHBIM 00CCIICUCHUEM;

— Ui BBIMIOJHEHWs] 33/laHds TNPH  HEOOXOAWMOCTH  MPEAOCTaBISETCS
YBEJIMYUBAIOLIEE YCTPOIMCTBO; BO3MOXKHO TaKKe€ HCIOIB30BAaHUE COOCTBEHHBIX
YBEJIMYUBAIOUIUX YCTPOUCTB;

— TMHCHMEHHBIE 331aHUs 0(OPMIISIOTCS YBEIMUEHHBIM MIPHPTOM.

2) Ui TIYXdX U CIabOoCbIIAIuX:

— JeKUUu o(pOPMIISIFOTCS B BUJIE DJIEKTPOHHOTO JJOKYMEHTA;

— TMHCHMEHHBIE 331aHUS BHITIONHSIIOTCS HA KOMITBIOTEPE B MUCHbMEHHOU (opMme;
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— DJK3aMEH NPOBOJUTCS B NUCHbMEHHOW (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBeaeHue B popMe TECTUPOBAHMUSL.

3) JuIs ML C HApYIICHUSIMU OTIOPHO-/IBUTATEIIHLHOTO armapaTa:

— JeKIuM O(OPMISIOTCS B BHJE SJIEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C

MIOMOIIIBbIO KOMITBIOTEPA CO CIIEIHATHN3UPOBAHHBIM ITPOrPAMMHBIM 00€CTIeUeHHEM;

— TNHMCHbMEHHBIE 331aHUS BBIIIOJHSIOTCS HA KOMIIBIOTEPE;
— DJK3aMeH M 3auéT MpOBOJATCA B YCTHOW (hOopMe WM BBINOJHSIOTCA B

MUCHMEHHOM (hopMe Ha KOMITBIOTEPE.

[Tpu HEOOXOIMMOCTH MpeTyCMaTPUBACTCS YBEITMUECHUE BPEMEHH IS IIOATOTOBKU OTBETA.

[Ipouenypa  mpoBeneHHS  NPOMEXKYTOYHOM  aTTecTalu Uil OOydarommxcs
YCTQHABJIMBACTCS C Y4€TOM HMX HWHIMBHUIYAIBHBIX TCHXO(DHU3MUYECKHMX OCOOEHHOCTEH.
[IpomexyTouHas aTTecTalus MOXKET IIPOBOAUTHCS B HECKOJIBKO JTAIOB.

[IpoBenenue mpoueAypbl OIEHHBAHMS PpPE3yJIbTaTOB OOyueHUs JOIMyCKaeTcsl ¢
MCI0JIb30BAHNEM JMCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHl.

ObecrnieunBaeTcst 10CTyN K MHPOPMAIIMOHHBIM U Onbinorpaduyeckum pecypcam B CETU
WnTtepHer nns kaxaoro oOywaromierocsi B ¢GopMmax, aJalTUPOBAHHBIX K OTPAHMUYEHUSIM HX
3/10pOBbSI U BOCTIPUATHS HHPOPMAIUH:

1) anst chensix U caOOBHISIIUX:

— B MeyaTHOH (hopMe yBETUUEHHBIM IIPUPTOM;
— B (OopMe IEKTPOHHOTO TIOKYMEHTA;
2) IS TIyXUX U CIa00CIbIIIAIIHX:
— B TIeyaTHOH opme;
— B (opMe 2IEKTPOHHOTO TIOKYMEHTA.
3) s 00y4arOIIUXCs C HAPYHICHUSIMH OTIOPHO-IBUTATEIILHOTO arliapara:
— B TIeyaTHOU opme;
— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O ITPOLIECCA

VYuebnsle 3ansaTus npoomsircs B 3m kopiryce Jonl'V (r. Honenk, yu. opca, 17). s
MIPOBEJICHUSI TMPAKTUUYECKUX 3aHATUN TpeOyeTcs ayauTopusi, o0OpyIdOBaHHas MEJIOBOM WU
MapKepHOH JOCKOW, MyJIbTUMEANHNHBIN MPOEKTOP U IKPaH, HOYTOYK, KOMIUICKT Y4eOHOU MeOenn
JUIA CTYIEHTOB, pabouee MECTO MpernojaBaTelis, BbIX0J B VIHTEpHET — MPOBOJHOW WU C
ucnosb3oBanuem Wi-Fi.

Jlis caMOCTOSITENbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnamoTeku yHUBEpPCHTETa M APYrUX JJIEKTPOHHBIX OWMOIMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MeToinYecKkoe obecreyeHrne, npeaCcTaBlIeHHOe YueOHO-MEeTOAUYECKUX KaOuHeTax 3-To
kopryca (aya. 108), marepuanbHO-TeXHHYECKYIO 0a3y yueOHO# nadopaTopun «OxpaHa Tpyaa»
Kadeapbl THXEHEPHOU U KOMITBIOTAIIMOHHOM Me1arOTUKU.

OOyyaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh ydeOHble MaTepuaibl 0
JTUCHUILIMHE, pa3MeleHHbIe B 00JIauHBIX XpaHWIHINAX KadeApbl U BEIyIINX MPENoIaBaTeNe.
[Ipn wu3yyeHUM AUCUUIUIMHBI TPUMEHSIOTCS OJJEKTPOHHOE OOydeHue U AMCTaHLIUOHHBIC
o0Opa3oBaTesibHbIe TEXHOJIOTHH.

C  wucrosb30BaHMEM  pecypcoB  MiIaTopMbl  AMCTAHIIMOHHOTO  00pa3oBaHHUs
OCYILIECTBIISICTCS TEKYIIMH KOHTPOJb 3HAHUN OOyYaromMXCsS Ha OCHOBE TECTUPOBAaHUSA U
MIPOBEPKH PE3YyIbTaTOB CAaMOCTOSTEIbHOMN pabOThI.
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Heckosbkux nepeMmennsix / JI. 1. Kynpssues, A. /1. Kyracos, B. 1. Yexinos, M. U.
[a6ynwuH ; [Tox pexn. JI. 1. KynpsBuesa. — 2-¢ u3a. — M. : ®usmaraut, 2003. — 468 c.

9. IlpockypsikoB, M. B. CoopHuK 3a1a4y 1o JuHEHHO# anredpe : yue6. mocodue / M. B.
[IpockypskoB. — U3a. 13-e. — Cankr-IletepOypr : Jlans ; Mocksa, 2010. — 480 c.

10. Onbcroasi, JI. D. JIuddepeHnuanpHpie ypaBHEHUS U BapHAIIMOHHOE WCYHCIICHHE :
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uHpopmarmonnas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickasi rocymapcTBeHHast
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cBOOOIHBIN. — TeKCT: ANEeKTPOHHBIH.
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JJIEKTPOHHBIH.
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obparmenus: 01.09.2023). — Pexxum octymna: mouck cBOOO HBIN, JIEKTPOHHBIE TOKYMEHTBI — IS
noJib3oBareneit Jlonl'y.
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13. TIPOIT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (xopnopatusHas nuuen3ust JJonl'Y Ne 46484614)

2. Microsoft Office (kopnoparuBnas smten3us Jorl'Y Ne 46472919)

3. Microsoft Visual Studio (smmensust nmporpammbl Dream Spark it BeICIINX ya4eOHBIX
3aBe/IeHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (muuenszun GPL, Apache,
BSD mist cB0601HOTO TIPOTPaMMHOTO 0OECTICUCHHS ).
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