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1. Obwwme ceegeHun

1. | Kadempa MareMaTukn, GU3UKHA 1 HTHHOPMAIMOHHBIX TEXHOJIOTHI
2. | HampaBnenue moaroToBKU 09.03.01 MudopmaTuka v BEIYUCIUTENbHAS TEXHUKA

3. | HanpaenennocTs (mmpoduin) BupTyajibHble TEXHOJIOTUU U JU3ailH

4. | ImcumminHa (MOIYJIb) b1.0.13.01 Bricuias maTeMaTHKa

5. | ®opma obydeHus Ounas

6. | I'om Habopa 2023
2. MepeyeHb KOMMeTeHL M

OIIK-1: Cnoco0OeH MNpUMEHSTh E€CTECTBEHHOHAy4YHble M OOILICHMH)KEHEPHbIE 3HAHMS, METObI

MATEMAaTHUYCCKOro  aHajln3a

u MOACIUPOBAHHA, TCOPECTUYCCKOIO0O U  IKCIICPUMCHTAIBHOIO

MCCJIEIOBaHMsI B MPOPECCUOHAIBHON 1eATEIbHOCTH




3. Kputepuu u noxka3artejiu OLleHMBAHUS KOMIIETeHIHII HA Pa3IM4YHBIX ITanax ux ¢GopMHUpPoOBaAHUSA

Jtan popMupoBaHUsI

KpnTeplm M NMOKa3aTeJu OLEHUBAHUS KOMIETEeHIH

(I)OprI KOHTPOJIA

KOMIeTeHInH dopmupyemast
(pa3neJibl, TEMbI KOMIIETeHL U 3HaTh: Ymers: Baapers: cq)opmnponaml(:cna
KOMIIeTeH Ui
JMCUMILTHHBI)
— (¢ yHIaMEHTaIFHBIC OCHOBEI | — IIPABIIIEHO OTIEPHPOBATH — HaBbIKaMU IPUMEHEHUS
MaTEeMaTHKH; MaTEMATUYECKUM COBPEMEHHOTO
— OCHOBBI MAaT€MaTUYECKUX UHCTPYMEHTapueM U MaTEMaTUYECKOTO
Jlnneiinas anrebpa OIIK-1 3HAHUH, HCOOXOIUMBIC TSI MaTeMaTH4YeCKOH CUMBOJIMKOM; UHCTPYMEHTApHUs JIst
peumicHuA — CTPOT'0 JOKa3bIBATh YTBCPKACHUA peuIcHuA Beinmonxnenue JOMAaIITHAX
npodeCCHOHATBHBIX 3a7ay; anreOpbl, FCOMETPUH U poheCCHOHATBHBIX 3aaHui
— OCHOBHBIC TIOHSTHS U MaTeMaTHYECKOro aHanusa, 3a7aq; KonTponbHas paboTa
YTBCPKACHUS anre6pbl " @OpMyHI/IPOBaTB pe3ynabTaT, BUACTH — OCHOBaMH «JInneiHas anre6pa»
TEOMETPHH, X CJIEJICTBUS IOJYUYEHHOTO MaTEeMaTHISCKOTO
Bexropnas anrebpa OIIK-1 JIOKa3aTeIbCTBA; pe3yJibTara; MOJETUPOBaHUS B
— OCHOBHEIC ITOHSITHS, — OIIPEAEIISTh YCIOBUS IPUMEHEHUS COOTBETCTBYIOIIEH
OTpeJIeNIeHHUs] U CBOWCTBA TOT'O WJIA UHOT'O TEOPETUYECKOTO 00J1aCTH 3HAHHIA;
00BEKTOB acreKkTa Npy penieHuu — METOJIaMH ITOCTPOCHHUS BbINONHEHHE TOMAIIHUX
MaTEMaTUYE€CKOI0 aHaJIn3a, MPAKTUYCCKUX 3aJ1a4, MaTeMaTH4YCCKUX 3a1aHAN
— (OpPMYITHPOBKHU H — IIPUMEHSATH METO/IbI IMHEHHOM MoJIeNel THITOBBIX Konrponbnas pabora
Ananuruyeckas OIK-1 JI0Ka3aTeIbCTBA anreOpbl, aHATUTHYECKOH IPO(ECCHOHAIBHBIX «AHaNIUTHYECKAst FTEOMETPHS
TeOMETpHs Ha TUIOCKOCTH YTBEPKACHHUH, METOJIBI UX T€OMETPHH, MATCMAaTHICCKOTO 3aaa4; Ha IIJIOCKOCTH U B
IoKa3aTenbCTBa, aHaJin3a, TCOPETUICCKOTO U — HaBbIKaMH MPOCTPAHCTBEY
— METO/IbI MATEMATHYECKOTO SKCIIEPUMEHTAIILHOTO HCIOJIb30BaHUS
T — OIK-1 aHAIN3a M MOJICIUPOBAHHS, HCCIIEOBAHNUs IS PELLICHUs 3a/aY; @yHua}aeHTaHLme
reoMeTpHs B HEOOXOMUMBIE LTS — BBIUNCIIATD MPEIENbl, HAXOIUTh 3HaHgI/I B 00J1aCTH
HpOCTpaHCTEE peleHus TIPOU3BOJIHBIE U BBIUHUCIIATH anreOphl, )
podecCHOHATBHBIX 3a1a4 HHTCTPAJIBL; AHATMTHYCCKON
— UCIIOJIB3YSl ONPEACIICHUS, reOMCTpHUH U
MPOBOJAUTH UCCIIECIOBAHMS, MaTeMaTH4ICCKOIro
CBSI3aHHBIC C OCHOBHBIMM aHajlu3a B
TIOHATUAMU, HpO(bGCCHOHaHBHOﬁ
— HCII0JI30BATh MaTEMaTUYECKUM ACATCIIBHOCTH

ammapar A1 00paboTKH
TEeXHUYECKOH nHpopManuu u
aHaJIM3a JIaHHBIX;

— IPUMEHSTH €CTECTBCHHOHAYYHBIE U
00ILEeMHKEHEPHbIC 3HAHUS, METOJIbI
MaTeMaTH4eCKOT0 aHaJIN3a 1
MOJCIUPOBAHUS, TEOPETHIECKOTO U
9KCIIEPHUMEHTAIBEHOTO
HCCIICIOBaHHUS B




Jrtan (opmMupoBaHus dopmupyemas Kputepnu u nokasareju OllecHUBAHUS KOMIIeTeHIM I DopMbI KOHTPOJISA
KOMIICTeHIHH KOMIICTCHIUS 3HaTh: Ymersb: Baapgers: ¢(pOpMHPOBAHHOCTH
11 UlebﬂUﬂdJlbﬂU;’l HACATTIIbHUOUI N
—nﬁa JIbHO ONIEPUPOBATH
MaTeMaTU4YECKUM BelnonHeHne 1oManiHux
HHCTPYMEHTapHeM U pabot
MaTeMaTU4YEeCKOU CUMBOJIUKOM; KonrponsHas pabora
BBenenue B o
MaTeMaTHUECKU aHAIN3 OIIK-1 — CTPOTO JIOKa3bIBaTh YTBEP)KACHUSA «IIpenmen urcnoBoit
anre6p1>1, reoOMETPpUN U — HaBBbIKAMM IPUMEHEHUS IoCJI€A0BAaTCIbHOCTH.
(byHIaMeHTaIbHBIE MaTEMaTHYECKOTO aHallu3a, COBPEMEHHOTO [penen pyHKIMM B TOUKE»
OCHOBBI MATEMATHUKH, (hopMyIHpOBaTh PE3yNBTAT, BUACTH MaTeMaTHIeCKOTO Konnoksuym
OCHOBBI MAaTEMaTHYECKHX CIIEAICTBHUS OTY4E€HHOTO MHCTPYMEHTApHs LIS
3HaHWUH, HEOOXOAUMBIE pe3yibTara; peleHus
AJ1s1 peHICHUA — ONpPEIACIIATh YCIOBHU NPUMCHCHUS PO eCCHOHAIBHBIX
HpO(beCCI/IOHaHBHHX TOI'0 MJIM MHOI'O TCOPETUUCCKOTO 3aja4, KOHTp()JH,Ha;[ paGOTa
Juddepennmanpaoe 3anad, aCTICKTa IPH PEUICHUH — OCHOBaMU «TexHnka
HUCUYUCIICHUE (byHKIII/II/I OHK-] OCHOBHBIC ITOHATHUS U MPAKTUYCCKUX 3aJiaY; MaATEMATHUYCCKOTO [[I/Iq)q)epeHHI/IpOBaHI/IH,
OJTHOM HepeMeHHOﬁ YTBEPKIACHUA anre6p51 nu — IIPUMEHATH MCTOIbI JIMHEHHOU MOJCINPOBaHUS B HpnMeHer[e MIpou3BO JTHOM.
TEOMETPHUH, UX anreOpbl, aHATUTHYECKON COOTBETCTBYIOLIEH KostokBuym
JIOKa3aTeNbCTBa; TEOMETPHUH, MATEMAaTHYECKOTO 00J1acTH 3HaHUH;
OCHOBHBIE ITOHATUS, aHau3a, TEOPETUIECKOTO U — METO/IaM{ TOCTPOCHHUS
OIpeieNIeHus] U CBOWCTBA SKCHEPUMEHTAIBHOTO MaTEMaTUYECKUX
00BEKTOB HCCIIEI0OBAHUs Ul PELICHUs 33/1a4; MOJIENIEN THITOBBIX
MaTEeMaTHYECKOTO — BBIUUCIIATH NPEENbl, HAXOAUTh PO eCCHOHATBHBIX BhINONHEHHE TOMAIITHUX
. aHanmsa, MIPOU3BO/IHBIE M BEIUUCIIATH 3ajad; pabot
HeonpeeseHreIi OIIK-1 dopmympoBKu 1 UHTETPaJIbL; — HaBbIKaMHU KoutpoisHas padora
HHTErpall JI0Ka3aTenbCTBa — HACIIOJIb3Ysl ONPEIEIICHUS, HCIIOJIb30BAHHUS «HeomnpeeneHHbIi
YTBEPXKIECHUH, METOIBI X MIPOBOJIUTH UCCIIECIOBAHMUS, (byHIaMEHTaIbHBIX MHTErpai
JI0Ka3aTeNbCTBa, CBSI3aHHBIE C OCHOBHBIMH 3HaHMH B o0nacTu
METOJIbl MATEMaTHYECKOr0 TOHATHAMU; anreOpsl,
aHaIu3a u — HACII0JI30BATh MaTEMaTUUECKHUM aQHATUTHYECKON
MO/JICJIUPOBAHHUA, ammapat 17151 00paboTKH TEOMETPHUH U
HEOOXOANMBIE IS TEeXHUYECKOH nHdpopManuu u MaTeMaTU4eCKOro
pemeHus aHav3a TaHHbIX; aHajusa B Brmonnenne moManHux
npodecCHOHANBHBIX 33/1a4 | — IIPUMEHSTh ECTECTBEHHOHAYYHBIE U npodeccHoHanbHOM padot
OnpeneneHHbIi HHTErpall OIIK-1 OOLIEMHKEHEPHBIE 3HAHMS, METOJIBI ACATEILHOCTH KonrponbHas pabora

MaTeMaTHYECKOTO aHaU3a 1
MOJICTUPOBAHMUS, TEOPETUIESCKOTO U
SKCIEPUMEHTAIEHOTO
HCCIICIOBAHMS B

PO eCCHOHATBHOM IS TEITFHOCTH

«OrmpeneneHHbIN HHTETpam)
Komnoxksuym




Jrtan (opmMupoBaHus Dopmupyemasi Kputepnu u nokasareju OllecHUBAHUS KOMIIeTeHIM I DopMbI KOHTPOJISI
KOMITETEHIMH KOMITEeTEHIHS 3HaTh: Ymersb: Baapgers: ¢(pOpMHPOBAHHOCTH
— IPaBHIJIBHO OIIEPUPOBATH
MaTeMaTHYECKUM
HHCTpYMEHTapHueM U KonTtpomnsnas pabora
Juddepennmansaoe MaTeMaTU4ECKON CUMBOIMKOM; «Inddepennnansaoe
HCUHUCIeHUE (DYHKIUH OIIK-1 — CTPOro JOKa3bIBaTh YTBEPIKIACHUS HCUUCIICHNE (DYHKIUH
HECKOJIBKUX IEPEMEHHBIX anreOpsl, FeOMETPUH U — HABBIKAMH MIPUMCHEHUS | HECKOJBKUX NEPEMCHHBIX)
(yHmaMeHTaIbHbIE MaTeMaTU4E€CKOIO aHa/IM3a, COBPEMEHHOTO Komnnoxsuym
OCHOBEI MAaTEMATHKH; (bopMynupoBaTh pe3ysbTaT, BUIAETH MAaTeMaTHYECKOT O
OCHOBBI MAaTEMATHIECKUX CIEACTBUS ITOIYYEHHOTO HHCTPYMEHTAPHS ISt
3HaHMH, HEOOXOIUMBIC pe3yJbTara; pereHuns
AJIs1 peHICHUA — ONpPENCIATh YCIOBHA NPUMCHCHUS po¢heCCHOHATHHBIX
npodeccHOHaTBHBIX TOr'0 WJIK MHOT'O TEOPETHUYECKOTO 3a7ad4;
3a1a4; aCIICKTa IpU PCUICHUN — OCHOBaMHU KontponsHas pabora
"Iucnossie 1 OIIK-1 OCHOBHBIE IIOHATHS U MPaKTUYECKUX 3a7a4; MaTeMaTHYECKOTO «ucnosvic n
byHKUHOHATbHBIE PATbL YTBEp)KACHHUS anreOpbl U — IPUMEHSTh METOABI TMHEHHOU MOJEIUPOBAHUS B (byHKLHOHANLHEIE PAED
TEOMETPHH, X anreOphl, aHATUTHYECKOI COOTBETCTBYIOIIECH Konroxsiym
JI0Ka3aTeIbCTBA; TeOMETPHUH, MATEMATUYECKOTO 00J1aCTH 3HAHUIA;
OCHOBHBIE IIOHATHS, aHajau3a, TEOPETUIECKOTO U — METOJaMH IIOCTPOCHHUS
OIpENENEHNUs U CBOWCTBA 9KCIEPUMEHTAITBLHOTO MaTeMaTHIECKAX
00BEKTOB HCCIIE0BaHUs IS PELICHHs 3a1aY, MOJIENEN THITOBBIX
MaTeMaTU4ECKOTO — BBIYMCIIATD IIPEJEIBL, HAXOIUTh PO eCCHOHATBHBIX BhINoIHEHUE TOMALIHHX
Kparnsie 1 aHanusa, IIPOU3BOJHEIE U BEIYHUCIIATH 3a7ad4; pabor
KPHBOJIMHEITHbIE OIIK-1 opmynposKH 1 MHTCTpaJIbL; — HaBBRIKAMU KonrponbHas pabora
UHTErPaibl JIOKa3aTeNbCTBA — MCIOIb3Ysl ONPEACIICHHUS, HCIIOIB30BAHU «KpaTHble MHTErpaJIbl.
YTBEPXKIEHUH, METOIBI UX IIPOBOAUTH UCCIIENOBAHMS, (byHAaMEHTATBHBIX KpuBONIMHEHEIE HHTErPAIbI»
JI0Ka3aTeILCTBA, CBSI3aHHBIE C OCHOBHBIMHU 3HaHUi B 001acTH
METOAbl MATEMATHYCCKOI O NOHATHAMM; anreOpsl,
aHanus3a u — UCTONB30BaTh MaTEMATHYECKHI aHAITUTHYECKON
MO/JICJIUPOBAHMUA, ammapar Ajis 00paboTKu TEOMETPHUH U
HEOOXOTUMBIE [T TEeXHUYECKOH HHPOPMAIIHH U MaTeMaTHYECKOro BblnonteHue 10MalIHUX
pelieHus aHaau3a JaHHBIX; aHAJIN3a B pabor
npodeccHoHaNbHBIX 33/1a4 | — IIPUMEHSTh ECTECTBEHHOHAYYHbIE U IpO(eCCHOHATBHOM Komrponsnas pabora
I[H(b(bepeHHHaHBHHe OIIK-1 06HIeI/IH)KeHepHLIe 3HaHUA, METObI ACATCIIbHOCTHU «I[I/I(b(bep CHIMAJIBHBIC
YpaBHEHHS YpaBHEHHS»

MaTeMaTUYECKOro aHali3a U
MOJIEIPOBAHUS, TEOPETUIECKOTO U
9KCIIEPUMEHTAIILHOTO
HCCIIEIOBAaHUS B
IPOo(eCCHOHANBHON JIESITeIbHOCTH

HTOroBoe TeCTUpOBaHKE
PeIHeHI/Ie JOIIOJTHUTCIIbHBIX
3a1a4

IIIxana oueHUBAHUA B paMKaX 0a/UIbHO-PeTHHIOBOI CHCTEMBbI:
«HEYIIOBIIETBOPUTENHHO» — 60 0aITIOB 1 MEHee; «yIoBIETBOpUTENBHO» — 61-80 6amoB; «xopomo» — 81-90 6amnoB; «oTauano» — 91-100 6annos




4. Kpurepum v mKajabl OEeHUBAHHUSA

4.1. BroinosiHeHHWEe qOMAIHETO 3aIaHUA

IIponeHT npaBUIBHBIX OTBETOB Ho 60 61-80 81-90 91-100
KonnyectBo 0aJJIOB 3a BHIIIOJIHEHHOE JOMAIIIHEE 3aJaHue 0,2 0,5 0,8 1
4.2. BbINoiHEHNUE KOHTPOJIBHOMN pabOThI

[TporeHT NpaBHJIbHBIX OTBETOB Jo 60 61-80 81-90 91-100
KonmgecTBo 0atoB 3a BEIIOJHEHWE KOHTPOIBLHOM pabOThI 5 10 15 20
4.3. Kpurepuu, ucnoiib3yemslie Mpu OLICHUBAHUU TEOPETUYECKOT0 KOJJIOKBUYMA

[TponeHT NpaBHJIbHBIX OTBETOB Jo 60 61-80 81-90 91-100
KonmuecTBo 6a/IoB 32 KOJJIOKBHYM 3 4-7 8-9 10

MaxkcumanbHbIi 6ai1 coctasisier 10 6amios.

1 Otan. YCTHEIH OMPOC 10 ONPEACITICHUSM.

Bce ompenenenus He0OXOIUMO 3HATHh HaW3yCcTh. Kaxkaoe BepHO cHopMyTHMpOBaHHOE ompeaeiacHue — 1 Oam.
Heo6xonumo HaOpaTh MakcuMyM — 3 Gaia, MUHUMYM — 2 Oaiia.
[Ipumeuanne 1. Ecim oOyuaromuiics He crpaBWICS C JaHHBIM
JTUCIUIIINHY CAMOCTOSATENBHO /10 CIIeAYIOMIEH OMBITKH.
ITpumeuanue 2. bamiel (2 unu 3), mosydeHHBIE 3a TEPBBIM 3Tall, MOTYT COXPAHITHCS 0 Cleayolel nepecaadn
KOJUIOKBUYMa.

2 Dtan. Y CTHEII BOIpOC.

IIpu moarotoBke Kk OTBeTy Ha Bompoc (B TedeHne 20 MHMHYT) CUUTAETCSA JOIYCTUMBIM HCIIOJIb30BaHUE
cO00CTBEHHOPYYHO HANMCAaHHOTO KOHCIIEKTa, 3amuceid. Vcrmosib30BaHWEe MHBIX MATepPHAJOB M TeXHHYECKHX
CpelCTB SIBJISICTCS HAapyLICHUEM IIPAaBUII U JOCTATOUYHBIM YCIOBHEM AT repexoaa K 1. Ilpumeuanne 1.

Bo BpeMs oTBeTa mpernoiaBaTento 00yJaronuics MOKET BECTH KaKUe-TH0O0 3allic Ha YHCTOM JHcTe Oymaru (0
€ro HaJIMYMK HEOOXOAMMO 1103a00TUTHCS 3apaHee).

MakcuManbHOE KONUYEeCTBO Oa/IOB 3a OTBET Ha BONPOC — 7 0aioB (ZaHbI BCe ONpeaesieHNs, CYOPMYTUPOBAHBI
U JI0Ka3aHbl YTBEP)KICHUS, IPUBENEHBI IIPUMEPHl M KOHTPIPHUMEPHI), MUHUMaJIbHOE — 5 OayjIoB (#aHBI BCE
omnpeneneHus, copMyIMpOBaHbl YTBEPKICHHS, T0KAa3aTelNbCTBa MPUBEACHBI, HO HA YpoBHE HueH). Eciu mpu
oTBeTe 00yyaroImuiics AEMOHCTPUPYET XOPOIIHE PE3YJIbTaThl CAMOCTOSITENILHOM PabOoThI CTYyACHTA.

3. Bo Bcex MHBIX ClTy4asiX — KOJUIOKBHUYM HE C/IAH.

9TaloM, TO HPOAOIZKACT OCBAaMBATH yqeGHy}o

4.4. BroinmosHeHmue TecTa

IIponieHT npaBUIBHBIX OTBETOB Mo 60 61-80 81-90 91-100
KonmuecTBo 6a/10B 32 BHITOTHEHHBIN TECT 1-12 13-16 17-18 19-20
4.5. Penienue JONOJHUTENIBHBIX 3a1a4

[TponeHT npaBHJIbHBIX OTBETOB Jo 60 61-80 81-90 91-100
KommgecTBo 0ajtoB 3a peneHHbIE TONMOJTHUTEIbHBIC 33 1aTH 5 10 15 20

5. Tunosbie KOHTPOJIbHbIC 3aJJaHHA M METOAUYECCKHE MaTepualbl,

onpeneasiioNie MPOUexypPbl
OLleHMBAHMS 3HAHUI, YyMeHHUiIl, HABBIKOB U (WJIH) ONbITA [A€ATEJbHOCTH, XAPAKTEPHU3YIOLIUX 3Talbl

(l)OpMI/II)OBaHI/IH KOMHeTeHIIHﬁ B MMpouecce 0CBOCHUA 06pa30BaTeJ’[BHO]7[ nporpaMmmal

5.1. TunoBoe foManIHee 3aJaHNe

1 0 0 0 5
1. Onpenenuts panr matpuus: |0 0 0 0 O
2 0 O 0 11
3 2 0
2.Mlyete y=|5 7| B= ; Haiitn npoussesenue MaTpHuil.
-1
0 3

3. Haiitu perieHue cucTeMbl YpaBHCHUMN:
I = = - = - 7.

N

15 5 T = S = =

4. HaiiTi yron MexIy BeKTOPaMH GH |, €ClU d = 3 + 4] + 5k, b =4i +5j — 3k .

5. HaiiTu ckanspHoe pou3BeeHNe BEKTOPOB 24 + 3h + 4¢ U 54 + 6b + 7¢ , €CIH




a =1, ]5‘:2, ¢|=3, arb=are=hre=

Kntou
Ne 3amanusa 1 2 3 4 5
-2 7
HpapmbHpri b -7 19 (1;2;3) ¢ = arccos 7 547
OTBET 50
-3 6

5.2. TunoBbie KOHTPOJIbHbIE Pa0OThHI

KonTpoabHas padora «KAHAJIMTHYECKAS TeOMeTPHUs HA MJIOCKOCTH ¥ B IPOCTPAHCTBE)

1. Haiitu ypaBHeHHE IpsIMOH, TTpoxo el yepe3 Touky A(1,2) nepnenaukynsapHo Bektopy 7 (3, —1).

2. Hansl BepmuHbl TpeyronbHuka A(0; 1), B(6; 5), C(12; -1). Haiitu ypaBHeHHE BBICOTHI, IMPOBEAECHHOW U3
BepirHEI C.

3. CocraButh ypaBHeHHe AmiHIca, eciu ero pokycsl F(0; 0), F>(1; 1), 6onpmas ock paBHa 2.

4. HaliTu ypaBHEHHE IUIOCKOCTH, 3Has, 4To Touka P (4; -3; 12) — ocHOBaHHE NEPIEHANKYISIPa, OMYLICHHOTO U3
Hayaja KOOpJAUHAT Ha 3Ty MJIOCKOCTb.

5. Haliti ypaBHEeHHe TUIOCKOCTH, Tpoxoasmieit uepe3 nee touku P (2; 0; -1) u QO (1; -1; 3) nepneHanuKyIIpHO
miockoctr 3x + 2y —z+5=0.

Knaroy
Ne 3amanus IIpaBUIBHBIA OTBET
1 3x—-y—-1=0
2 3x+2y—-34=0
X2 2
3 S A
1 1/2
4 4x-3y+12z-169=0
5 —Tx+11y+z+15=0

Kontpoabnas padora «Ilpeaes unciioBoii nociaegosarenbHocTu. Ilpenes pyHkuum B TouKke»
1. HalitTu obnactu onpenencHus Cleayrmux GyHKIuii:

2x
a) y:m; 0) y:arccosm; B) y=+25-x" +lgsinx.

2 - - . sin8 -
2. Haiiti mpenensr: a) limw; 0) ]imw, B) lim al , T) limw,
e -0 x=0  5x x>0 3x w5 3x? —14x -5
2 2 : 1 10
W lim—X 2 o hm( —— j
x>0 9y? 4 4x—1 o0 Oy’ —2x x5\ x—=5 x*-25
Kntoy
Ne 3anmanus IIpaBuUnbHBIN OTBET
la (—o0; 1]U[5; +0)
1
16 -1
i
1B [-5,—7)u(0; 7)
2a -3
20 -0,1
8
2B —
3




9

2r —

16

) 2
8 9
2e 0
1

2K —

10

Konrpoabnas padora «Texnuka nudgepeHuupoBanus»

2
X

1. Haiitu npousBognyo y = —F——.
241-3x*

—In(1+¢").

2. Haiitu mpousBogHyto ) = X + ]

X

3. Haiiti mpom3sBoanyio y = In’ (1 + cos x) .

2
4. Haiitu mpon3BogHyro y = ctg(cosS) — LM
40 sin40x

Jitx -1
X

S. HaiiTu IpoM3BOJHYIO y = arctg

6. Haiitu npousBojHy0 » = shx .
1+ chx
7. HaiiTi mpou3BOIHYIO y = x*™" =
8. Haiitu npoussoanyro y = e Sl + Larctg M
' 16x” +8x+3 42 7

+49x% +24x+12 .

! In(zgx + ctex).
o

9. Haittu npousBoanyto y = 2arcsin
3x+4

10. Haiitu npousBoaHy0 Y =

Kntoy
Ne 3amanus [IpaBUIbHBIA OTBET
_x
! (1-3x%)
o o
2 1*(1+e-*)f1+e*
3 ~3sinxIn’(1 + cos x)
1+ cosx
4 sin’ 40x + 2 cos” 20x cos 40x
2sin” 40x
s 1142
S22 (8 + (22 1)
6 chx(1+ chx) — sh’x
(1+chx)’
7 X (3 cos(x’)-x” - Inx+ Si]lx} ]
o —48x* —24x+7
(16x” +8x+3)°
27x% +72x+36
? GBx+4)V9x* +24x+12




1

sina cos” x(1gx + ctga)

10

KonTpoabnas padora «[IpuMeHeHune Npou3BOAHOIN»

2
. +2x -1
1. Haiitin acumnrotsl rpaduka QyHKIUN y = u.

X +4
2. HccnenoBaTh GyHKLUMIO ) = ——— H IHOCTPOUTH €€ Tpauk.
X

3. Haiitu Touku skctpemyma GyHkmn y = x(x —1)°.
4. OmnpexnenuTb BBO3pacTaHUe U yObIBaHUE (DYHKIUM, TOUKH IKCTpeMyMa QYHKIHUU y = /1 — x° .

o 4 3
5. Haiitu HauGosblee U HAUMeEHbIIee 3HaueHne QyHKuun (r) =3x" +4x" +1 nHa oTpeske [—2; 1] )

Kntoy
No 3ananus IIpaBuiIbHBIN OTBET
1 x=0, y=x+2
8
4
2
4 4
-
1
3 x=1lmx=—
4
y'< 0 mpu mobom x # 0, ciemoBarenbHO, GYHKIHS yObIBaeT
4 b b
Ha Bcell 0071acTH OnpesieNeHus U He UMEET SKCTPEMYMOB
5 f;ltll[ﬂ, :17 HpH x:_29 flﬂll,\!, :0 HpH x:_l

KonTpoabnas padora «HeonpeneneHHbIi HHTErpa»
2 .
1. BbuucauThb _[(X —2sinx +1)dx

2. HaiiTi HeompeeICHHBIN HHTETPA j\f sin x cos xdx .

2x
3. Berucanuts npuMeHss GopMyTy HHTETPUPOBAHUS 110 YaCTIM J.e " cos xdx

V2=x? 42+ X7 v
Ja—x* '

1
5. Brraucauts In—fdx .
e

4. Broruuciaurts J.

Tx—2

6. Haiitu unterpan J. 2x4dx.
3x"=5x+4

3x* +14x" +7x+15

(x+3)(x* +2)

7. BpMauCINTHL _[

2 2
8. BBIUUCINTE UCTIONB3YS TPUTOHOMETPHUUECKYIO TIOJICTAHOBKY f\/ a —x"dx.

Kntou



No 3ananus [IpaBUIBHBIN OTBET

1
1 §x3 +2cosx+x+C
2 Esin3/2x+C
3 e’ sinx+2e* cosx — 4J. cosxe” dx
4 lnx+\/x2+2‘+arcsini+C
V2
1
2x°  4dx
6 Z1n|3~6)c2 —60x+48‘ + V23 arctg Ox -5 +C
6 3 \/g
1 X X
3ln|x+3|— + + arctg —+C
’ fr+3] X +2 4 +2) 42 EZ\ﬂE

a X X
8 7arcsm—+5\/a2 -x*+C

a

Kontpoabnas padora «OnpeneeHHbIi HHTErpan»
1
53 2
1. BBIYUCIUTH ONpPENEICHHBIA HHTErPall jvl —Xx"dx.
0

2. Haiiti momans GUIypsl, OrPaHMYEHHON IMHUAMH ) = X, V = X7, X = 2.

3. HaiiTu 1uHY OKpYXKHOCTH, 33laHHON ypaBHEHHEM X° + y* = 1%,
4. Haiitu o0beM npon3BOIBHON MUPaMUAbI ¢ BeicoTol H 1 momaasio ocHoBaHuS S.
2
x+2
5. Beraucauthb J. dx .
—-X

1
0

—X
6. Beruuciauts jxe dx
-1
I

I\/4x —2dx

7. BpMMUCIUTH

dx
2x-3

8. Brrumcintb

(2x +sin Zx) dx

9. BpMUHCIUTD

Oy N N —

g2

10. Beraucauts J‘ 2% 5%dx
0

Kntoy
Ne . No o
IIpaBunbHBIN OTBET IIpaBunbHBIN OTBET
3aJaHUus 3aJaHus
V4
1 — 6 -1
4
) s-3 ; V2
6 3
_ 1
3 S =2mr 8 —In7
2
4 V=—SH 9 7’




1
In10

5 5In2-1 10

KonTpoabnas padora «AndpepennnanbHoe ucunciaeHne GyHKIMH HeCKOJIBKHX MepeMeHHBIX)

1. Haitru nonsslii nuddeperuman GyHKIHMHE 4 = ¢ .

2. Haiitu nonueiii nuddepenunan GyHKuuu Z = ﬁ

3. Haiitn ypaBHEHHs KacaTeabHOM MIOCKOCTH U HOPMAJIH K MOBEPXHOCTH z = x~ —2xy + y° —x +2y
B touke M (1;1;1).

4. BBIYHACTUTE TPHOIMKEHHO 3HAYCHUE \/ 1,04"%° +1n 1,02 , UICXOIS U3 3HAYECHUS QYHKINH 3 = +/x’ + Inz TPH
x=1,y=2 z=1.

5. Haiitu skctpemyM yHkimn f (x; V) =Xy, ecu ypaBHenue cBszu: 2X+3y—5=0,

Kntoy
Ne o
[IpaBuibHBIN OTBET
3aaHus
1 du = yzzx}'zz’ldx + 2x*“':zyz In xdy + yzx}’zz In xdz
2xy x +y’
2 dz =— x + 17)
- @Y
3 xf2y+z:0’x_1:y_1:2_1
—1 2 -1
4 du = 1,05
5 5)
5 ——
4°6

KonrtpoJanHas padora «HucaoBbie U (PYHKIMOHAIBHBIE PSIABI»
1. Ecmm f (x) =x -1, to xKo3pPunment a, pasnoxeHus naHHOM (ynkiuu B pan Teitnopa nmo cremeHsm
(x—1) pasen...
a)l; 06)0,25; B)O0; r)3.

o0
2. Pa,I[I/ch CXOOIMMOCTH CTCIICHHOI'O pAga Za,,xn paBE€H 10, TOrJa MHTEPBAJI CXOAUMOCTHU UMECT BHU. ..
n=0

a) (0;10); 6)(-10;10); ) [-5;5]; ) (~10;0).

. . 227171
3. Bropoii unien d, 4UCIIOBOM MOCIEN0BATENLHOCTH ¢, = paBeH ...
2n
. YCTaHOBUTE COOTBETCTBUE MEXIY PANAMU U UX Ha3BaAHUSIMU.
4.V y
1
© 1 © (_1)”“r © xn
LY 23+ 3.y :
,1:1 n + 4 2” ’1:1 2n + 3

n=1
a) 3HAKOUYepeAyIoIuiics; 0) 3HAKOMOJOKHUTENbHBIN; B) CTCIICHHOM.
5. VKaxxuTe CXOAALINeCs YHCIOBBIE PSBL.

= 1 = 1 = 1 = 1
LY —: 20— 3.0 —; 4 ) —.
2 2 9 2 3
n=l1 n n=l1 n n=l1 \/; n=l1 n
© 3
n
6. MccaenoBars 1o IIPU3HAKY I[anaM6epa CXOOHUMOCTH psAaa Z?
n=1

1

n

o0
7. OnpenenuTh 0071aCTh CXOAUMOCTH (PYHKIIMOHATIBHOTO Psiia Z

n=1

Kntoy
Ne 3amanus 1 2 3 4 5 6 7
TpaBHIbHbIH B 0 2 1-6,2-a,3-8 | 1u4 CXOAMTCS (—OO; - 1) U (1; + 00)
OTBET




KonTpoabnas padora «KpaTtnbie nuTerpaiabl. KpuBoJjimHeiliHble HHTErpajib»

1. BeluncnuTh HHTETpa J I (x — y)dxdy , €clii 001acTh A orpanuueHa TuHusamMu: y = 0, y = x%, x = 2.
A

” (x* + y?)dxd
2. BpuucauThe UHTErpan y Y | ecmu 061acTh A OrpaHUYeHa TMHUAMU Y =X, X =0,y =1,y =2.
A

(3x?

3. Burumciautb HUHTCTpal J‘ J. o ZXJ/ +y )dxdy , €CCIIN 00J1aCTh MHTET PUPOBAHUSA A OrpaHn4cHa JUHUAMU
A

2 —
x=0,x=y", y=2y=2,
4. BbIYHCIUTH JABOMHON HHTETPAT .[ _‘- yInxdxdy ooy ognacts MHTErPUPOBAHHUS OTPAaHUYEHA IMHUAMHA XV =1 |
A

y=vx, x=2.

1 x? xy
5. BBbIYHCIHTH HHTETPAT _[ j Ixz vzdzdydx .

000
6. BbIuuCIMTH MIOmMAIb (GUTYpHI, OTPAHHYEHHOM THHUAME - =4x+4; x+y—-2=0

) 2 2 —
7. BbrauciuTh 06beM, OrpaHHYCHHBIH MOBEPXHOCTAMU: X~ + ¥~ =1; X+ ¥+ 2 =3 u miockocTeio XOY.

Kirou
Ne .
IIpaBuibHBIN OTBET
3a/1aHus
1 0,8
2 5
244
3 -
21
51
4 n2 5
4 8
1
5 -
104
6 21l
3
7 V=3r

KonTpoabnas padora «IuddepenunanbHbie ypaBHeHU»
1. Haiitu obuiee pentenue nuddepenimansHoro ypapHerus Xy +y =0,

2. Haiitu obmiee pemenue qudGepeHnaibHOr0 YpaBHEHU: y'+y=0.
—2x

cosy

3. Haiftu o6uiee pemenne nudQepeHuatsHOro ypaBHeHAs: VY =

4. Pemiuth ypaBHEHHE V' = Z(lnl + 1) .
x x

5. Petuts ypasaenue (X —2y +3)dy +(2x+ y —1)dx = 0.

Kirou
No 3apanus IIpaBuUsbHBIN OTBET
C
1 y=—
X
2 y=C,-e"
3 ysiny+cosy+x>+C =0
4 y =xe
5 x’ —x+xy+3y—y’ =C

5.3. IlpumepHbIe JONOJIHUTEIbHBIE 32241



1. HccnenoBaTh GyHKIHIO y =

- U IIOCTPOUTS ee IpaduK.

Pemenne. Haxonum o0OnacTs cymectBoBanust QyHKIHH. OUEBHIHO, YTO 00JIACTHIO ONpeaeNeHus (yHKLIUH
sBisieTcst 00macTh (-0; -1) U (-1; 1) U (1; 00).
B cBoto ouepenp, BUIHO, YTO NpsiMble X = 1, X = -1 ABJISIFOTCS BEPTUKAJIBLHBIMA aCUMITOTAMU KPHUBOM.
OO6nacTelio 3HaYCHUH NaHHOH (DYHKIMU SIBISICTCS MHTEPBAN (-00; ).
Toukamu pa3pbiBa QyHKIHMK SBISIOTCS TOYKK X = 1, X =-1.
Haxonum KpuTH4ecKne TOUKH.
Haiinem npou3BoaHy0 QyHKIMH
, 3 (x =D -2x-x7 3x*-3x7 2%t xt-3x7

(x* -1)° IR | SN C SV
Kputnueckue Toukn: X = 0; X =-43;x=3; x=-1; x=1.
Haiinem BTOpyIO Mpon3BOAHYIO (DYHKITHH
b= (4x’ —6x)(x* —1)" — (x* =3x")4x(x* —1) _

(x* =D*
(4x® —6x)(x* —2x° +1) — (x* —3x7)(4x" — 4x)
- x* —1)° B
C4xT =8x7 +4x7 —6x7 +12x° —6x—4x” +4x° +12x7 —12x7
(x* =D*
2x7 +4x° —6x  2x(x* +2x7 =3) 2x(x*+3)(x* -1 2x(x*+3)
B O N v

OrnpeaenuM BBITYKJIOCTh U BOTHYTOCTh KPUBOM Ha MPOMEXKYTKAX.
-0 <X<-43, y"<0, KpuBas BBITyKIas

-3 <x<-1, y'" <0, KpuBas BbIIYyKJIas

-1 <x <0, y'" >0, KpuBas BOTHyTas
0<x<I, y'" <0, KpuBas BbIIyKJas
1<x<43, y"" >0, KpuBas BOTHyTas
V3 <x <o, y"" >0, KpuBasg BOTHyTas

Haxomum mpoMexyTKu Bo3pacTaHus U yObIBaHUS! QyHKIMH. [ 3TOTO OompeiessieM 3HaKH POU3BOAHOM
(GYHKUIUH HA IPOMEKYTKAX.

-0 <x<-+3, y >0, pyHKIHus BO3pacTaeT
-3 <x<-1, y' <0, QpyHKuus yobBaeT

-1 <x <0, y' <0, dyHKIIUSI yOBIBAET
0<x<1, y' <0, ¢ynkuus yobiBaer
1<x<43, y' <0, ¢yHKIUsA yoObIBaeT
V3 <x<ow,  y">0, QyHKIHA BO3pacTaeT

Bu/IHO, YTO TOYKA X = -~/3 ABISETCA TOYKOI MaKCMMyMa, & TOUKA X = ~/3 ABJIAETCA TOYKOM MUHMMYMA.
3HaveHns QYHKIMM B 3THX TOYKAX PABHBI COOTBETCTBEHHO 3+/3 /2 1 -3+/3/2.
IIpo BepTHKanIbHBIE aCHMOTOTHI OBIJIO YK€ CKa3aHO BhIIIE. Teneps HaiiieM HaKJIOHHBIE aCHMIITOTHI.
2
X . 1

k=lm o =lim— =k
T2
X
. ! . ot . . -
b =1lim 2x -x :hmxzx—x =lim 2x =lim—X—=0
x| y _1 x>0 X _1 X% y _1 x%v;l_i

Hroro, ypaBHEeHHE HAKIIOHHOW aCUMIITOTHI — V = X
IMoctpoum rpaduk GyHKIUH:



=

2 .
2. BeluncauTh UHTETpa: J.x sin xdx .

. . e = x" 3 v = sin xadxs -
PemeH“e 'l‘/\‘i sin xafx — = —x T COs x + I COS x - 2xadx =
° e = 2 xadxs Y= — COS X
7t = x3 dv = cos xdx; 5 . ) 5 .
= o o . = —x cosx+2x51nx7_[51nxdx = —x~ cosx + 2xsinx + 2cosx + C.
24 = dx; v = sinx

dx
3. BeluncnuTh UHTETpa: J.z—
V=x"=2x+38

Pewmenue.
dx dx d(x+1)
= =dx=d(x+)j=|—=—=x+1=¢;=

I\/—x2—2x+8 J\/—xz—Zx—1+9 { j I,/Q—(x+1)2 { }
J.\/:%tzarcsin;+Carcsinx+l+C.

1
4. BeraucianTe uHTErpal: I\/l — x%dx

0
Pemenmne.
1 — < f, /2 w2 ) T2
J.-\Jll—xzd": T = J-\fl—sinztcostdr: Icos‘ t.-:t’l‘:l J(1+cos2t)dt:
. a=0;p=m/2 ° . 25

1 1 . LI | A T
= | t+—sin2ft ‘ = 4+ —sImT= —.
2 2 4 4 4

0

5. HaifTu ypaBHEHHUS KacaTeIbHOM MI0CKOCTH 1 HOPMAIH K IOBEPXHOCTH z = X~ —2xy + ¥ —x+2y
B Touke M(1, 1, 1).

Pemenne.

16) 16)

E oox-2y—1;, E=2x+2y+2 o =—1 o =2
ax ay > Ox M ay M

YpaBHEHUE KacaTEeIbHOU MITOCKOCTHU:
z=l=—(x-1)+2(y—1); x=2y+z=0;
YpaBHEHHE HOPMAJIH:

x-1_ y—-1_ z—-1

B

-1 2 -1

6. BoIducnTh pOM3BOAHYI0 QYHKIHH Z = X~ + yzx B Touke A(1, 2) mo nanpasnenuro BexkTopa 4R, ecnu B
3. 0).

Pemenne.

[Ipesxne Bcero HEOOXOAUMO ONPENEITUTh KOOPIUHATEI BEKTOPa 4B .

AB=(3-1;0-2)=(2;-2)=27 -2} .



@‘af:zﬁ

Jlanee onpenenseM MOIyJIb 3TOrO BEKTOpa!

Oz oz
Haxonum yacTHble Mpou3BOIHBIE PYHKIMK Z B 00IIEM BHIE: ar =2x+y%; 5 =2yx;

oz oz

3HAUYCHMSI STUX BEJIMYUH B TOUKe A : — =0, — =4;
Ox oy
JUtsl HaXOYK/ICHHSI HAIIPABIISIOLIMX KOCHHYCOB BEKTOpa /4 B TPOM3BOIMM CIISIYIOLIIE IPeoOpa3oBaHHs:

=icosa+ jcosf =

S- ’AB‘ 2\/2i NG J
3a BenuuMHY § NPUHUMAETCS IMPOU3BOJIBHBIN BEKTOP, HAIIPABJICHHBII BJOJIb 3aJaHHOTO BEKTOPA, T.€.
OIIPEIEIISAIONIETO HAMpaBiieHHe AU PepeHIIMPOBAHUSI.

Orcroza nosy4aeM 3Ha4€HUs HAIIPABIISAIONIMX KOCHHYCOB BEKTOpa 4 B:

2 J2
cosoL = 7; cosP} =-
oz V2 N o o
OKOHYATENBHO MOAYYaeM: — = 6-—— —4.—— = +/2 - 3HAYCHHUE NMPOU3BOTHOMN 3aIaHHON QYHKIIMHU 11O

Os 2 2

HampaBJICHUIO BEKTOpa A .

1.4. Tunosoii Tect:

1. Onpenenurenb paBeH...

1T — 2
a) 7, ©06)—-7; B)2 1) -l

2. Ompenenutenb paBen 0 mpu 2= ...

S
a) 3, 06)-3; B)O 12

1 2 2 -3
3. I[aHLIManI/ILILIA:[O _3jI/IB:(O 4J.TOF,Z[3A+BPB.BHO...
3 -1 . 1 5 3 -1 3 -5
Vo —7) Qo 1) Plo 1) "lo 1)

4 p 4o -2 3 4 -1
. aHr marpuuel A = 4 _6 -8 9 paBeH ...

a4, 0)3; B2, 1)1
5.  EnauHCTBEeHHOE pellieHHe UMEET OJIHOPOJIHAS CHCTEMA JIMHEHHBIX YpaBHEHUI

—3x+5y=0 2x—-4y =0 —3x+5y=0 —A4x+y=0
Y16x+10y=0" x42y=0" 7 \6x-10y=0" " |8x—2y=0"

6. PaccrosiHUE MEXITY TOUKAMU B(f 3;— 4) 5 D(6; 8) paBHo...
a) \5; 6)5 B) 10; 1) 15.

7. Jlansl Touku A4 (1,' - 3) ubB (—5,' 7) . Torna Touka C (X,' y) , KoTopas nenuT otpe3ok AB mononam umeer

KOOPIMHATEHL. ..
) (-22); 0 (2-2); » (-3-2); p (32).
8. Vriosoii koapduiment npsmoit 6x—3y+8 =0 pasen...

)1 0)2; B)-2 )7
a) —; ; B)—2; T)—.
2 3



9. KaHoHHuecKoe ypaBHEHHE 3JUIMIICA C MONIYOCSIMU 4 =3 U } = 2 , C IGHTPOM B Hayajie KOOPAUHAT UMEET

BH]I. ..
2 2 2 2 2 P 2 2
=42 =1; 6)x—+y—:0; B)x—+y_:1; F)X__y_zl'
3 2 9 4 9 4 9 4

10. Yparenue napaGois! uMeeT By y° = 6x . TOraa JMpeKTpUCa 3a1aeTCsl yPABHEHHEM. ..
a)x=12; 6)x=-3; B x=6; 1) x=-L5.

| o
Al
N | W
N

11. HaiiTi ckansapHOe Ipou3BeIeHIE BEKTOPOB d = 71 +4 ] — 2k , b= (—
a)0; 6)1; B)2; 1) —15.

12. Bepumnamu mapamust ciayxar roukn A(1;2;3), B(0;—1; 1), C(2:5;2) u D(3;0;—2). Haiitit 06bem

MUPAMUJIBL.
a) 6; 0)24; B)2; 1) 4

13. Jlansl aBe Touku 4, (3; -4, 1) u 4, (4; 6; —3) . Haiitu koopunats! Bekropa a = A4 4,
a) (-1,10;4), 6) (,10;-4), 8) (,-10;4), 1) (-1;10;4)

14. Haiitu miomans TpeyrojbHUKa ¢ BepiuuHamu A (1; 2; 3), B(O; -1; 1) , C(Z; 5; 2) )

3
030 630, w0, ol
2 2 2
15. BpluuciauTs momanb napaieaorpaMMa, IOCTPOEHHOIO Ha BEKTOpax a¥ub: a= 6; —Z{, b= 521+; )
—_— 1 — —_— —
‘p’:? q’:4,(p%1):%”-
a)6, 0)12, B)31l, 1)29.

16. T'eoMeTpHYeCKOe MECTO TOYEK, yAaleHHbIX oT miockoct 4Xx—4y—2z+3=0 pa 2 eguuuipl, Moxer
WMETh BUJIL...

a)4x—4y—-2z+11=0,6)4x—-4y-2z+1=0,p)4x-4y-2z+5=0,14x-4y-2z-9=0

17. VYpaBHeHHE NEepIEHAUKYIISIPA, OMMYLICHHOIO U3 TOYKU (2; -1 4) Ha ocb OV, umeeT BUA. ..

)x vy oz 6x—2 v+l z-4 x y+l1 z x y-1 z
Q) —=—=—, = = s — = = r) —="——=—
2 -1 4 0 1 0 2 0 4 2 2 4
2 2 2
Yooz
18. KaHOHMYECKOE ypaBHEHHE JMHUH MEPECCUCHHs DIUIUIICOMAA —+“1 S +Z:1 u miockocty z—1=0
MMEeT BHI. ..
2 2 2 2 2 2 2 2
AR P SRR A T EA A P R
6 12 8 16 2 4 6 12

19. VYpasuenue cdepsl ¢ neHTpoM B Touke C (5; —3;1) U paauycoM R = 2 UMeeT BHII...
a) (x+5) +(¥=3) +(z+1) =4, 6) (x=5) +(y+3) +(z-1) =4,
B) (x=5) +(y+3) +(z-1) =2, 1) (x=5) +(y-3) +(z-1) =4.

2 2

20. TIlnmockocTh mepecekaeTcs C MOBEPXHOCThI0O — + Y 2z 1o...
2

a) oyummrcy, 0) rumepboie, B) OKPY)KHOCTH, T) mapaboe.

Kuarou



Nesamanmsa |1 [2 (3[4 |5|6]|7 891011121314 [15]16|17|18]19]20
[IpaBuiIbHBIN
OTBET

5.5. Bonpocsl K 3k3aMeHaM

1 cemecTp

1. Onpenenenue marpunbl. Buner Mmatpuil. Onepanun HaJ MaTpPULIAMHE.
OO6partumble MaTpulbl. Beraucienre o0paTHON MaTpUIbl. Y CIIOBHS 00paTUMOCTH MaTpPHUL.
Onpeanenutens MaTpullbl. OCHOBHBIE CBOMCTBA ONPENETUTENEH.
Onpenenutenn 2 ¥ 3 TOPSIKOB, UX CBOWCTBA W BEIYHCIICHUE.

Pemenue cuctem JIMHENHHBIX ypaBHeHU MeTogoM ["aycca.

Teopema Kpamepa. Pemenue cuctem metogom Kpamepa.

Pemenne cuctemM MaTpUIHBIM CIIOCOOOM.

Omnpenenenue BekTopa. JInHelHbIe orepauy HaJ BEKTOPAMHU.

Jluneiinple oneparyy HajJ BEKTOPaMH, 33JaHHBIMA CBOMMH KOOpPAMHATAMHU.
10. CkansipHOE IpOHU3BEACHUE IBYX BEKTOPOB, €TO CBOMCTBA U IIPUMEHEHHE.
11. BektopHOe npon3BeeHne IByX BEKTOPOB, €r0 CBOWCTBA M MPUMEHEHNE.
12. CmenranHOe IPOU3BEACHUE BEKTOPOB, €r0 CBOMCTBA U IPUMEHEHUE.

13. YpaBHEHUs NpsAMOI Ha TIOCKOCTH.

14. YcnoBus napauieIbHOCTH U MEPIICHAUKYIISIPHOCTH HPSIMBIX Ha IJIOCKOCTH.
15. YcnoBus napayienbHOCTH U NMEPIEHANKYIIIPHOCTH ABYX IUIOCKOCTEH B MPOCTPAHCTRBE.
16. JIlunuu BTOPOTO MOPsIKA HA INIOCKOCTHU (OKPY>KHOCTD, JJLIUIIC).

17. JImHAM BTOPOTO TIOPSAKA HA TUIOCKOCTH (TUTIEpOOTIa).

18. JIuauu BTOpOTO TIOPSAIKA HA TIOCKOCTH (TIapadoia).

19. YpaBHeHuUE MIOCKOCTH B IPOCTPAHCTBE.

20. YpaBHEHHUE NPSAMON B IPOCTPAHCTBE.

21. IIpsiMast ¥ TIIOCKOCTH B MPOCTPAHCTBE.

22. YpaBHeHue chephl.

23. Yron Mexy AByMsl IFIOCKOCTSIMH. Y CIIOBHS MapaJlIeIbHOCTH M MEPIEHINKYIAPHOCTH JBYX TIOCKOCTEH.
24. PaccTosiHUE OT TOUKH 10 TUIOCKOCTH.

25. Yromn Mexy mpsiMbIMHU.

26. YcnoBus napaienbHOCTH U EPIEHIUKYIIPHOCTH IBYX MPSAMBIX.

27. Yron Mexay npsIMOU U INIOCKOCTBIO.

28. YcioBus mMapaieTbHOCTH U IEPIICHINKYIIPHOCTH MPSIMON M IIIOCKOCTH.
29. YcnoBue NPUHAIEKHOCTH MPSMON MIIOCKOCTH.

30. [ToBepXHOCTH BTOPOTO HOPSAKA.

e e Al

2 cemecTp

1. MHoXecTBa 1 OCHOBHBIE OIIEpAIUX HaJl HUMH.

2. OToOpakeHUsS MHOKECTB Ml KX BUIBI.

3. BemectBennnie uucma. llpocteiimee Ha3zHadeHHE BEMICCTBEHHBIX 4YHced. JlOKa3aTeNbCTBO TOTO, YTO
JMaroHallb CAMHUYHOTO KBajJpaTa HE MOXeT OBITh H3MEepeHa paluOHANBHBIM uwHucioM. CBoiicTBa
BEIIECTBEHHBIX YHMCEIL.

4. llenas u npoOHas yacTu 4ucia. AOCOJIOTHAs BEIMYMHA 4ucia. [IpeicTaBicHUE BEIIECTBEHHBIX YHCEN B
BUJIc OCCKOHEUHOU ACCATUYHOMN IPOOH.

5. OmnpeneneHus OTpaHUYEHHOTO CBEPXY (CHU3Y) MHOXECTBA, OTPAHUYEHHOTO MHOXECTBa. BepxHss (HUKHAA)
TrpaHbh MHOXKeCTBa. TouHas BepXHsAS (HIDKHsISA) MHOKecTBa. CBOWCTBAa TOYHBIX BEpXHEH W HWKHEH T'paHen
MHO>X€ECTBA.

6. CBOHCTBO OJHOTHI MHOKECTBA BEIIECTBEHHBIX Yrcel ((hOpMyIIMPOBKA U JIOKA3aTEIbCTBO).

7. JleMMbl 00 OTHENMMOCTH MHOXECTB, O CHCTEME BIOKEHHBIX OTPE3KOB U MOCIEI0BATENLHOCTH
CTATUBAIOUIUXCS OTPE3KOB.

8. Hepasencto bepnymiu. YucnoBsie mocnenoBaTenbHOCTH. OmpeneneHue NocaeA0BaTeIbHOCTH, MPUMEDHI,
omepanyii HaJl YWCIOBBIMH TIOCIIENOBATEIHHOCTSMH, OTPaHWYECHHBIE CBEpXYy (CHH3Y), OTrpaHUYCHHBIC
MTOCJICTIOBATEIBHOCTH, OIIPEACIICHUS OCCKOHEUHO OOIBINX M OECKOHEUHO MAJTBIX TTOCIICIOBATEIIEHOCTEH.

9. CaolicTBa 0ECKOHEYHO MAJIBIX U OECKOHEUHO OOJBINUX IOCIIEIOBATEIBHOCTEH, JI0Ka3aTeNbCTBA TOIO, YTO

{q n} Hu {nq n} - OECKOHEYHO MaJible TOCIIeI0BATEILHOCTH MPH ‘q‘ <1.
10. Ipenen nocnenoBatensHOCTH. CBOMCTBA CXOASIIMXCSA MOCIEN0BATENBHOCTEN.
11. IlpenensHbIil nepexo B HepaBeHCTBaxX. [Ipumepsl: llm% =1, llmW =1,
n—w0

n—o

12. Onpenenenrie MOHOTOHHBIX TTOcleaoBaTenbHOCTER. Teopema Beitepmitpacca.
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28.
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32.

33.
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35.

36.

37.
38.

39.
40.
41.

42.
43.

44.
45.
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47.

n+l n
1 1
Yucno €. IlocnenoBaTensHOCTh b, = [l+j . Onenka qa 7, =e—a,, rae a, = (1+j . Onenka s
n n

51
r,=e—c,, tae (,’,1: —.

o !
Hppaunonansrocts yucna € . [locrosiaaas Ditnepa. AnreOpandeckue U TpaHCLEHICHTHBIE YHCIIa.
OrmpeneneHre MOAMOCIEIOBATEIFHOCT W YacTHUHOTO Tipemena. Teopema bomemano—Beiiepmpacca.
Bepxuuit u HmwkHHH mpenensl. CyliecTBOBaHHWE BEPXHEr0 W HW)KHETO TMPENeioB JUIsl OrpaHUYEeHHOM
MOCIIE0BATENBHOCTH.
Kputepuit Ko ajist cxoqumMocTy nocieaoaTenbHOCTH. [Tpumep.
[onstue npejena wuucnoBoi (Qynkiuu. OmnpesneneHus oToOpaxkeHus, (QYHKIUH, HPOKOIOTOH O -
OKpecTHOCTH, npenena no Komm u no I'eline.
baza muoxects. [Ipenen dynkmun mo 6ase. [Ipumepsr 6a3. J{okazaTensCcTBO, UTO COBOKYITHOCTH MHOMXKECTB

By, By, ..., By ynoBuerBopsroT ompeneneHuto 0aspl. OnpezeneHue OrpaHUYEHHOH U (HHAIBHO

OTPaHUYCHHOHN (PYHKIIHU.

CsoiicTBa npenenoB GyHKINH 10 Oase.

[Tepexon k penmeny B HEpaBEHCTBAX.

Kputepuii Komu cymectsoBanus mpenena (yHKIUY 1Mo 0ase.

OKBUBAJIEHTHOCTb ompeaeneHuil cxoaumoctu o Komwu u no I'eitne.

TeopeMsl 0 ipenene cIoXHON GyHKIUH (OTpeeIeHne CI0KHON QYHKITHH, TeOpeMbl 1 u 2).
Teopembl 0 Tipesene CIOKHON QYHKIMH (ONpeIeieHue CI0KHONW (GYHKIUH, TEOpeMbI 3 1 4).
[Nopsnok 6eckOHEYHO Maloi (QYHKITUH.

CBoiicTBa (DyHKITHH, HETIPEPHIBHBIX B TOUKE.

HenpepeiBHOCTD QyHKIMH ) = a’, y=sinx.

3ameuaTenbHbIC TIPEEIbI.

HenpepriBHOCT (QYHKIMM Ha MHOXECTBE (ompeneneHus (YHKIUM, HENpEephIBHOW Ha MHOXECTBE, Ha
OTpe3Ke, HEeyOBIBAIOIICH, HEBO3PACTAIOIICH, CTPOro BO3pacCTaIOIICH, CTPOro yOBIBAIOIICH, MOHOTOHHOM
(byHKIUH, OllpefeNieHne TOUeK pa3phiBa, TeopeMa 1 (0 Toukax pa3pbsiBa MOHOTOHHOH (PYHKIIMU Ha OTpe3Ke)).
HenpepriBHOCTE (YHKIMM Ha MHOXKECTBE (Teopema 2 (KpUTepHil HENpPEephIBHOCTH MOHOTOHHOW (YHKLUH),
Teopema 3 (00 oOpatHO# HyHKINN)).

Oobmue cBolicTBa ()yHKIWH, HEMPEPHIBHBIX Ha OTpe3Ke (Teopema 00 odpaimieHny GYHKIUH B HYJb, TEOpEMa O
POMEXYTOYHOM 3HaYCHUH HENPEPhIBHON (YyHKINN).

O6mume cBoiicTBa (YHKITMI, HENMPEpPHIBHBIX HAa OTpe3Ke (TeopeMa 00 OrpaHWICHHOCTH HEMPEPBIBHON
(bYHKIIUH, TeopeMa O JOCTIKEHUN HEeTIPEePHIBHON (QYHKIMEeH TOYHBIX BEPXHEH U HUKHEH rpaHei).

34 TlonsTHe paBHOMEpHOH HenpepbIBHOCTH. Teopema I'eline — KanTtopa.

CBoiicTBa 3aMKHYTBIX M OTKPBITBIX MHOMKECTB (OIpENEIEHHs] 3aMKHYTOI'O W OTKPBITOIO MHOECTBA,
yTBepxaeHus 1 u 2).

Komnakt. ®yHKIIMN, HENpephIBHBIE HAa KOMIIAKTe (OMpeAeNieHUs KOMIIaKTa M TOKpBITHS, JieMMa bopens,
00061menue Teopemsl I eitne — KanTtopa, npumepsl, hopMyaupoBKa CBOWCTBA (YYHKIHHU HE OBITH PABHOMEPHO
HETPEPhIBHOW HAa MHOXKECTBE, ONPEAEICHUE HENPEPhIBHOCTU (PYHKIMHM B TOYKE OTHOCHTEJIBHO AaHHOTO
MHOXXECTBA).

[Mpupamenue ¢ynkuun. Huddepennuan u npousBoxHas ¢yHKUuH. ['eomeTpudyecknii M MeXaHWYECKUN
CMBICJI IPOU3BOAHOM. CBs3b NOHATHH AN DEPEHINPYEMOCTH U HENIPEPBIBHOCTH (PyHKUNHU. OJHOCTOPOHHUE
MIPOU3BOHEIE.

JduddepenumpoBanue cloxXHONU HYHKIUH.

Teopema 0 mnpow3BoAHON oOpaTHON (yHKIMH, TeopeMa 00 HMHBApUAHTHOCTH (OPMBI HEPBOTO
muddepenmrana.

[MpaBuna nuddepenunpoBanus. [[pon3BoaHbIC SIEeMEHTAPHBIX (QYHKIIUH.

[TpousBoaHble BIcHIMX nopsiaKoB. @opmyina JleiiOnumna.

Juddepennmansl  BbICIIMX — NOPSAKOB.  J(OKa3aTenbCTBO ~ HEMHBAPUAHTHOCTH  (OPMBI  BTOPOTO
muddepeHiana.

[MpousBoanass QyHKIMM, 3aJaHHONW MapaMeTpuueckd. llpumepsl (QyHKIMH, 3aJaHHBIX HapaMeTPUYECKH.
ITpousBoaHas GyHKLIUH, 3a1aHHON HESBHO.

Bo3spacranne n yobiBanue GyHKIIUN B Touke. JlokanpHBIC SKcTpeMyMbl. Jlemma lapOy.

Teopewms! Pomutsa, Ko u Jlarpanka. Crnenctaus.

Toukn HECOOCTBEHHOrO JIOKAIBHOTO JKCTpeMyma, Teopema PDepma, Teopema 4 (emie oaHa Teopema 00
oOpallleHuH B HYJIb IPOU3BOJHON), TeopeMa 5 (0 HEBO3MOKHOCTH JJIsl HPOU3BOAHOM UMETh TOUKU pa3phiBa
MEePBOro poaa), cieacteue (Teopema JapOy), OeckoHEUHbIC IPOU3BOJIHBIC,

PackpriTue HeonpenenenHocrelt. [lepBoe nmpasuio JlonuTans U caeACTBUSA U3 HETO.

PackpeiTue Heonpenenennocreil. Bropoe npasuio Jlonurans u cieacTBUS U3 HETO.



48. JlokampHas Gopmyna Teitnopa.

49. ®opmyna Teiiopa ¢ ocTaTOYHBIM 4WieHOM B 001ei popme (B popme [lnemunbxa — Poma) (ciyyait a < b).

50. ®opmya Teiopa ¢ 0CTaTOYHBIM WieHOM B 0011ei Gopme (B popme Illnemunsxa — Pomra) (cnydaih a > b).
Yacrubie ciydau GopmyJisl Teitmopa.

51. Ilpumenenne Gopmyisl Telnopa K HEKOTOPHIM (QYHKLUSIM.

52. UccnenoBanue (yHKIMI C MOMOIIBIO TPOU3BOAHBIX. DKCTpEMallbHble TOYKH. JlocTaTrouHbIe YCIOBHUS
JMOCTIDKEHUS (PYHKITHEH JTIOKaIhbHOTO SKCTPEMyMa B 3aJaHHOUW TOYKE.

53. UccnenoBanue GyHKIUH € TOMOIIBIO TPOU3BOAHBIX. BEIMYKIOCTh. Y CIOBUS BBHITYKIOCTH (DYHKLIUH.

54. Touku neperuba. ¥Ycnosus neperuda. O6mas cxema nocrpoenus rpaduka Gpynxuuu. [Ipumep.

3 cemecTp

1  Tounas nepBooOpasHas. HTerpupyemble GpyHKIHU.

2 CsaoiicTBa HeompeneleHHOT0 HHTerpaga. OCHOBHbIE METOIbl HHTETPUPOBAHMS (3aMEHa IEPEMEHHOM
WHTETPUPOBAHNSA, MHTETPUPOBAHKE TI0 YacTsAM). Tabmua nHTerpaioB (C T0Ka3aTEIbCTBAMH).

3 UuterpupoBanue IpoOHO-palMOHANBHBIX (YHKUWH (BbIICNCHHE NPAaBUIILHOW palMoOHAIbHON Jpolwu,
pasJiokeHHe MPaBUIBHONM pallMOHAJIBHOM ApoOM Ha MpOCTEHINe, METOJ] HEONPEACIEHHBIX KOG GHUINEHTOB,
HMHTErPUPOBAHUE NIPABUIIBHBIX PallMOHAIBHBIX Apobeit). Meton Octporpaackoro. [Ipumeps.

4  HHrerpupoBaHue APOOHO-pAIMOHATIBHBIX QYHKIHMHA (MHTETPUPOBAHUE MPOCTEHINNX pallMOHaIbHBIX ApOOen
Buzaa I — IV, pekkypenTtHas ¢popmyina).

5 WurerpupoBaHre TPUIOHOMETPUUECKHX BBIDAKEHUH U BhIpaKeHuit Buja R (ex ) .

6 lHTerpupoBaHuE UPPALMOHATIBHBIX BBIPAKEHUM.

7 OmnpexneneHue uHTerpasa Pumana (HepasmeueHHOe pa3OHMEHHE, €ro CBOWCTBa, IUaMeTp pa3OueHwus,
pa3MedeHHoe pa3OueHue, MHTerpanbHas cymMMma, Olpeenenne nHaTerpana Puvana, onpenenenne QpyHKINU
UHTErpupyeMon no PumaHy, e€IMHCTBEHHOCTb MHTerpasia Pumana, mHTerpan PumaHa kak npenen 1o
HEKOTOpOH 0a3e, OrpaHNYeHHOCTh HHTErpUpyeMoii o Pumany ¢yHKuum).

8 Kpurepuit maTerpupyemMoctu ¢GyHKIuii 1mo Pumany (ompenenenus cymm JlapOy, BepXHEro M HUKHETO
WHTETPAJIOB, JIEMMBI 1-6, KpUTEPHIA U €ro JI0Ka3aTeIbCTBO, IpUMepHI Ipo ¢yHkuuu dupuxie u Pumana).

9  DKBUBWJIECHTHOCTH TPEX YCIOBHI MHTETPUPYEMOCTH QyHKUUH 110 Pumany.

10 CrernuaneHeIid KpUTEPUil HHTETpUpYyeMOCTH PpyHKIMU 10 Pumany. CrieZicTBre U3 HETO.

11 Mertox nHTETpaTBHBIX CyMM. Jlemma.

12 Kunaccel QpyHKIMN HHTETpUpYEMbIX IO PruMany.

13 CpoiicTBa onpeeeHHOr0 HHTErpaa.

14 CaoiicTBa omnpeaeeHHOTo HHTerpaia. TeopeMa 00 HHTETPUPYEMOCTH CIIONKHON (DYHKITHH.

15 AnautuBHOCTH MHTErpana Pumana (Teopema, CIeACTBHUE U3 HEE).

16 HWurerpan Pumana xax (yHKOHS OT €ro BepxHEro (HIKHEro) Ipenesia WHTerpupoBaHus. [IpomsBomHas
UHTErpaa.

17 Teopema HproTona — JleliOuuma.

18 ®opmysl 3aMEHBI IEPEMEHHON M HHTETPUPOBAHMS 10 YACTSIM B ONPEAETICHHOM HHTErpae.

19 IIpumepsl Ha GOPMYIIBI 3aMEHBI IEPEMEHHONW M HHTETPUPOBAHHUS 10 YACTAM B ONPEAEICHHOM HHTETpaje.

20 IlepBas TeopeMa o cpeaHeM 3HAUCHUM HHTETpaia (Teopema 1, ciencteus 1-3).

21 Bropas Teopema o0 cpeiHEM 3HAUCHUH UHTErpaia (Teopema 2).

22 Bropas Teopema 0 CpeAHEM 3HaYeHUHU UHTerpajia (Teopema 3, clencTBHIe, IpUMeEp, Teopema 4).

23 Kpurepnii Jlebera narerpupyemocts pyHKIHHN 10 PuMmaHy (omnpeaeneHne MHOKECTBa, UMEIOIIETo JIe0eroBy
Mepy HyJb, KpuTepuii Jlebera, mpuMeHeHus.

24 Kputepuii Jlebera naTerpupyeMocty QyHKIHK 0 Prumany.

25 OrmpeneneHre HeCOOCTBEHHBIX HHTEIPAJIOB [IEPBOTO U BTOPOrO POAA.

26 Kpurepnit Komm 1 10cTaToqHbIe yCIOBHS CXOJUMOCTH HECOOCTBEHHBIX HHTETPAIIOB.

27 AOcoiOTHAS U YCIOBHAS CXOJIMMOCTh HECOOCTBEHHBIX MHTErpajioB. [Ipusnaku AGens u Jupuxie.

28 HecoOcTBeHHBIE HHTETPANIBI BTOPOIO poJia (OCHOBHBIE OIIPEEICHHS U CBOMCTBA).

29 3ameHa mepeMeHHOH M HHTETPHPOBAHUE TI0 YaCTSAM B HECOOCTBEHHOM MHTETpAJIE.

30 Kpusble B MHOTOMEPHOM IIPOCTPAHCTBE.

31 Teopema o anune nyru kpusoi. Crnencraue. [lpumMep: BeruMciIeHHe AIUHBI AYTH LUKIOWUIBL.

32 Ilmomazap miockoit purypsl u 00bpeM Tena. Onpenenenne Mepsl JKopaaHa.

33 Kpurepwuii m3smepumocty MHOKecTBa 110 JKopaany. CoiicTBa Mepsl JKopraHa.

34 V3mepuMocCTb COpAMIIIEMON KPUBOH.

35 CBsi3b MeXIy HHTEIPHPYEMOCThIO PYHKIMHK 10 PrMaHy 1 n3MepuMocTsio 1o XKopaaHy ee KpUBOIMHEHHOM
Tpamenuy.

36 T'eomerpudeckue MPHIOKEHUS ompenencHHoro nurerpana ([lnomans kpuBonuHeitHOM Tpameuuu. Inomans
KPHBOJIMHEHHOTO cexTopa.). [Ipumepsr.

37 T'eoMeTrpuuecKue MPUIOKEHUS ONpeleIeHHoro naTerpana ([mmaa xyru kpusoii). [Ipumepsr.
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53
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I'eomeTpuieckue mpunoxeHus onpeaeneHHoro naterpana (Ilnomans nosepxnoctu Bpamenus). [lpumepsr.
['eoMeTpuueckue npuIoKeHNs onpeneraeHHoro narerpana (OowseMm Tema). Ilpumepsr.

Dusnueckue MPUIOKEHUS ONpeeICHHOTo nHTerpana. LlenTp Tspkectu kpuBoi. 1-as Teopema ['yipaena.
®usnueckre NPUIOKEHHUS ONPEAEICHHOTo MHTerpana. LleHTp TsSKecTH KpHUBOJMHEHHOW Tpamenuu. 2-ast
teopema ['ynpaena. Pabora nmepeMeHHON CHITBI.

[Mousitrie pynkuuu ¥ nepeMeHHBIX. OCHOBHBIE ONPEIEIICHHS U TIOHSTHSI.

HenpepriBHbIC GyHKIINH B [ n,

Juddepenuupyembie GyHKIUH B [ n,

Juddepenuuposanue cioxuoi GpyHkuuu. [Ipumeps.

[IpousBoanas no Hanpasinenuro. ['paguent. [Ipumepsl.

I'eomerpuaeckuii cmpica nuddepennnana. [Ipumepsr.

YacTHble TPOU3BOAHBIE BRICIINX MOPAAKOB. Teopemsl llIBapua u FOura. [Ipumepsr.

Jduddepennmanst Beicimx nopsakos. [lpumep. HeBrimonHenue cBoiicTBa MHBAPHAHTHOCTH HOPMBI AJIS 2-TO
muddepennnana.

®opmyina Teitnopa. [Tpumep.

JlokanbHBIN SKCTpeMyM (DYHKIUH MHOTHX HepeMeHHbIX (OCHOBHBIC OINpeneNieHHs, HeOOX0JUMOe YCIOBHE
IKCTpeMyMa, OINpeleNeHHE KBaApaTU4HOW (HOpMBI, MOJOXKMTENbHAs (OTpHLATENbHAS) ONpPENeIEHHOCTD
KBaapaTuIHOU hopmbl, kpuTepuii CriibBecTpa). [IpuMepst.

JlokanbHBI SKCTpeMyM (QYHKIMM MHOTHUX TepeMeHHbIX (PeryisipHas Touka, JOCTaTOYHOE YCIIOBHE
9KCTPEMyMa, OCTAaTOYHBIE YCJIOBHS CTPOTOro JKCTpeMyMa (QYHKUUH IBYX MEPEMEHHBIX, IPUMEPHI).
HauGonbiiee n HanmeHbliee 3HaueHUs QyHKINHU HAa KoMnakTe. [Ipumepst.

HesBuble dynkuuu. [Ipumepst. Cuctema HesiBHBIX (yHKIUH. [Tpumepsr.

Y CcnoBHBIN 3KCTpeMyM (DYHKIMK MHOTHX TIepeMeHHBIX. [Ipumepsl.

Huddepenupyemsie orodpakenus. Matpuna Skobu. [Ipumepsr.

4 cemecTp

1.
2.

B

oo =N

11.

12.

13.

14.

15.

16.

17.

18.
19.
20.
21.

. ®opmyna nuckpeTHoro npeodpazoBanus Abens. [lpusHaku Adenst u Jupuxie. [pumep: Z

Yucnossle psabl (OCHOBHBIE ONPEACICHNUS, YTBEP)KICHUE 00 OCTATOUHOM YJICHE Psaa).

Uucnoble psasl. YTBepkaeHne 00 oTOpackIBaHUM JTFOOOTO KOHEYHOTO YHCIIA WICHOB psna. HeoOxomumebrit
MPU3HAK CXOJUMOCTH Psifa.

Yucnossle psaasl. Kpurepunit Kommu. Kpurepunii Komu ans pacxogumocTu psija.

Psgpl ¢ HeoTpuIaTeNbHBIMU 4ieHaMH (ompeaesneHusi, Teopema 1 (OrpaHMYEHHOCTh MOCIEAOBATEIBHOCTU
YaCTUYHBIX CyMM), IPU3HAKK CPABHEHUS (TEOPEMBI 2, 3, CIIEICTBUE U3 TEOPEMHI 2)).

[pusnHak Jlanam6Gepa.

[puznak Komu.

o0
= 1
WNurerpansusbnii npusnak Komm—MakiopeHa (¢ mokazatenbctBoM). [Ipumep: 27 .
n=l1
AOcomoTHas ¥ yCIIOBHAS CXOAMMOCTH PSIOB.
Paner Jleni6anma. [pusnak JleitOnumna. Onenka ocraTtka psaga JleitOnua.
S 100

n . nrw
sin—
4

n=l1 n

IlepectanoBKM uieHOB psina. ApudMeTHUeckrne OIlepanuyd HajJ CXOMAIMMMHUCA psnamu. J[BoitHble u
TTOBTOPHBIE PSABI.
OyHKIMOHATBHBIE IOCTE0BATEIIFHOCTH W PsAAbl (OCHOBHBIC ompenesieHus). Pas3noxeHus pa3iumyHbIX
dbyaknui mo popmyite Telnopa kak mpuMeps! GYHKIIHOHATBHBIX PSIOB.

Psn Teiinopa. PaBHOMepHas cxogummocth (OmpeneneHus, TeopeMa 1 (0 HEMPEPHIBHOCTH CYMMEI psijia B
Touke)). PaBHOMEpHO orpaHnueHHbIE HA MHOKECTBE TIOCIICAOBATEIBHOCTH. Y TBep KaeHUs 1-4.
Kputepuii paBHOMEepHOW cxomuMocTH (DYHKIIMOHAIBHON TocienoBatensHOoCcTH. Kpurepmit Komm u ero
OTpHIIaHHE.
[IpusHaku paBHOMEpHOW cxoauMocTH. Kpurtepuit paBHOMEpHOH cXoauMOCTH Al OECKOHEYHO Malloi
(YHKIMOHAIIFHON IOCTIEIOBATEILHOCTH, ONpEACICHHUEe Ma)KOpaHThl, NMpH3HaK BeilepmTpacca, mpu3HaKu
Abens u {upuxie.
[Mounennoe mauddepeHrpoBanre U UHTErprpoBaHue psifga. CTeneHHbIe psAAbl (OCHOBHBIC ONpPENEIICHHUS,
TeopeMbl). beckoHeuHble Tpou3BeACHUS.
OrnpezeneHue U yCIoBUS CYLIECTBOBAHUS JBOMHOr0 HHTErpaja. ['eoMmeTpuyeckuidl CMbICI JBOMHOTO
nHTerpana. CBOWCTBA ABOMHOTO HHTETpAIA.
CBeneHre TBOWHOTO MHTETpajia K MOBTOPHOMY (clydaii mpsMOoyroisHo# obmactu). [Ipumep.
CBeneHue IBOMHOTO MHTETpaia K MOBTOPHOMY (CiTydail KpuBOIHHEHHOM 06mactn). [Ipumep.
3amMeHa IepeMeHHBIX B IBOHHOM HHTETpase. I IpuMepsl.
I'eomeTprveckre MPUIOKECHUS TBOMHBIX HHTETPAIOB (BBIYUCICHHE IOl QUTYpBL, 00beMa Tena 1
IJIOIIAAN OBEepXHOCTH). [IpumMepsl.
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26.
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28.
29.

30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

duznueckre NpUIOKEHU ABOHHOTO HHTETpaia (BBIYUCICHHE MacChl MaTepUalbHON IUIACTUHKHY,
BBIYHMCIICHHE KOOPAMHAT LEHTPAa MacC ¥ MOMEHTOB MHEPLUH IIACTUHKH). [IprmMepsl.
Omnpenenenue v BEIYUCICHUE TPOMHBIX HHTETpasioB. [IpumMepsl.

3aMeHa lepeMEeHHBIX B TPOHOM uHTerpaie. [Ipumepsr.

[Ipunoxenust TpoHHBIX UHTErpaioB. [Ipumepsl.

Ornpeaenenre KpUBOIMHEHHOTO HHTETpajia IepBOro poa.

BrlunciieHne KpUBOJIMHENHBIX UHTErPATIOB IEpBOro poaa. Ilpumepsl.

Omnpenenenne KpUBOIMHENHBIX HHTErPAJIOB BTOPOTO PO, CBEACHNE X K ONPEAEICHHBIM HHTErpaJlaM.
Brrunciienne KpuBOJIMHEHHBIX HHTETPAIOB 2-T0 poaa. CBA3b MKy KPUBOJIMHEHHBIMHA HHTETpajgaMu 1-ro u
2-ro pona. [Ipumepsr.

®opmyna I'puna. [Ipumep.

VcnoBus HE3aBUCUMOCTH KPUBOIMHEHHOTO HHTETpasla OT ITyTH HHTErPUPOBAHUS.
WuTerpupoBanne noiHbIX quddepennnanos. [Ipumepsr.

HexoTopsle npuinokeHns: KpUBOIMHEWHBIX HHTErpaioB 1-ro u 2-oro poaa. [Ipumepsr.
Onpenenenue quddepeHnnanr-HOro ypaBHEHHS IEPBOTO HOPSIIKA.

Pemenne muddepennmanpHoro ypaBHeHus. Teopema Komm. ['eomerpudeckas WHTEpIIpeTamusl 3agadu
Komm.

3agauu, npuBOIAIINE K TU(PepeHInATEHBIM YPABHEHUSM.

OO01mee n yacTHOE pelieHue ypaBHeHus. [Ipumepsr.

I'eomerpudecknii cMbich qudQepeHINaTBEHOTO YPaBHEHHUSI.

VYpaBHEHUS C pa3fensoUUMICs TepeMeHHbIMU. [Ipumepsl.

Pemenne npocreiimmx auddepeHInanTbHbIX YpaBHEHUH.

Jluneiinbie nuddepennanbHble ypaBHEHUS.

VYpaBHeHue B monHbIX AuddepeHnuanax.

Juddepennmanbaple ypaBHEHHUS IEPBOTO MOPAAKA U UX IPUMEHEHHUE.

YpaBHEHHs BTOPOTO MOPSAKA, TOIYCKAIOUINE MOHKEHNE MTOPSIIKA.

YpaBHEHHS BBICIIUX MOPSIAKOB.

Jluneiinble quddepeHnnanbHble ypaBHEHUs BTOPOro nopsiaka. OCHOBHBIE TOHSTHS.

Jluneitnble onHOpoaHbIe AU depeHaIbHbIe ypaBHEHUS BTOPOro MOPsIIKA.

Jluneiinpie HeoHOpOIHBIE AU(QepeHITaTbHbIE YPAaBHEHHS BTOPOTO MOPSIIKA.

Jluneiinble quddepeHnuanbHple ypaBHEHUS BTOPOTO MOPSAKA C TOCTOSHHBIMU KO QHUIIMEHTAMH.



