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PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.9 Maremaruka

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crienuanbHOCTD) 15.03.06 MexarpoHuka 1 poOOTOTEXHHKA
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
HanpasnenHoctsb TexHosornuu aBromMaTu3alyy 1 podOTU3alUK TPOU3BOJICTB
Kypc 1,2
Cemectp 1,2,3
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 360/ 10 4acOB/3a4ETHBIX €IMHHII

Jlexknun 10 JacoB

JlabopaTopHbIie pabOThI - 4acoB

[IpakTryeckue 3aHATUS 12 9acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 22 4acoB

KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 266 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30 9acoB

DK3aMeH 2,3 ceMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermanbHOCTH) 15.03.06 MexaTpoHHKa U pOOOTOTEXHUKA
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Okcnept(sl): Makapos /I.E., Bexymuit unxxeHep-koucTpykTop AO «Mapuiickuit
MaIIMHOCTPOUTEIIBHBIN 3aBOI

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 01.03.2023 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS
KOMITETCHIIMH KOMIIETCHITUHT

1. YK-1 VK-1.1 Bemonuser 3HAHMSA: 3HACT MEXaHU3MbI M METOIUKH IIOUCKA,

Cnocoben ITOMCK HEOOXOMMMOM JIJIsl |aHaIKM3a U CUHTEe3a HH(GOpMaIUK, BKIIOYAIOIINe

OCYIIECTBIIATh  |pEIICHUS TIOCTABJIEHHON |CUCTEMHBII MOAXO0 B 001acTH 00pa30BaHuUs

IIOMCK, 3alauun I/IH(l)OpMaLII/II/I, e€ |yMeHHus: VmMeer AHAJIM3UPOBATH U BBIACIIATDH 0a30BbIC

KPUTHYECKHIA KPUTUYECKUI aHAIIN3, COCTABJISIOLIME TTOCTaBICHHBIX 33/1a4 OCYIIECTBIATh

aHAJIN3 U CUHTE3 |00001eHE U HaBBIKHM: Biageer MmeTogamu MmeTomaMu

uHOpMaMU, |OpEeACTaBICHHE Ha YCTaHOBJICHUS! TPUYUHHO-CJICICTBEHHBIX CBSI3EH U

IIPUMCHATH OCHOBE 3HaHHUHU OIIPCACIICHU Hau0oJsee 3HAUUMBIX Cpean HUX B

CHUCTEMHBIN €CTECTBEHHO-HAaYYHBIX pEIICHNH TIOCTABJICHHBIX 3a/a4

MOJAXOJT ISt JTUCIUILIAH U

peteHus COBPEMEHHBIX

MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX

3a71a4 TEXHOJIOTHI
YK-1.2 3HAHMsA: 3HaeT METOJANKHU MTOCTAHOBKHU LIETU U
Cucrematuzupyer CIOCOOBI €€ IOCTHKEHUS, HAyYHOE MPEICTABIICHUE O
00HApPYKEHHYIO pe3ynbTaTax 00padoTku nHPOpMaIUU
UH(pOPMAILIHIO, yMeHusi: YMeeT HaXOAUTh U KPUTHUECKH

MOJTyYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
YCIIOBUSIMU 3371291

aHATM3UPOBATH HHPOPMAIINIO, HEOOXOAUMYIO IS
peleHns TOCTaBJICHHOM 3a/1auu

HaBBIKU: Bianeer MmexaHn3mamu rnomcka
nH(opMaIuu, B TOM YUCIie C MPUMEHEHUE
COBpPEMEHHBIX UH(OPMAITMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI

VYK-1.3 Beibupaer
ONTUMAJIbHBIA BapUAHT
pelieHus 3a1a4u,
apryMeHTHpYs CBOH
BBIOOD

3HAHUs: 3HAaeT UICTOYHUKHU UHPOpMaIK, TpeOyemMoi
JUTSL PEUICHUS TIOCTaBICHHON 3a1a4M

YMeHHs: YMEET UCIIOIb30BATh PA3JINYHbIE THUIIbI
MIOMCKOBBIX 3aIPOCOB, pacCCMaTPUBATh UX
BO3MOYKHBIE IOCTOMHCTBA M HEJOCTATKU

HaBbIKHU: Biajeer cnocoOHOCThIO OKUCKA
UH(OPMAaLIKK 7S peIlIeHHs] TOCTABICHHOM 3ajauu 110
Pa3JIMYHBIM TUIIAM 3alIPpOCOB

VYK-1.4 PazpabatbiBaeT
BapUaHTHI PEIICHUS
po0JIEMHON cUTYyalllH
Ha OCHOBE CHCTEMHOI'0
nmoaxoJaa U KpUTHYECKOTO
aHaJn3a JI0CTYIHBIX
HNCTOYHUKOB

3HaHMs: 3HAET BO3MOKHBIE BAPUAHTHI PELICHUS
THUNHWYHBIX 3a7a4

yMeHusi: YMeeT 000CHOBBIBATh BAPUAHTHI PEIICHUM
ITOCTaBJIEHHBIX 3a/1a4

HaBBIKHU: Biasneer cnocoOHOCTHIO MpejuiaraTh
BAPUAHTHI PEIIECHUS [TOCTAaBICHHOM 3aa4H
HEJOCTaTKU




VK-1.5 ®opmynupyetr 1 [3HaHHsA: 3HaET OCHOBHBIE PA3IUYMS MEKIY
apryMEeHTUPYET BBIBOJBI |(haKTaMu, MHEHUSIMHU, HHTEPIIPETALUSAMU U OLICHKaMU
¥ CYKJIEHUs, B TOM uMclie [yMeHHsI: YMeeT GopMUpOBaTh COOCTBEHHOE MHEHHE
C IpUMEHEHHUEM 0 (hakTax, MHCHHUSX, MHTEPIPETALUIX U OLICHKAX
dunocodcxoro uHpOpMaIUU

IOHATUIHOrO anmnapara |HaBBIKM: Biajgeer ciocoOHOCTRIO (POPMHUPOBATE U
apryMEHTHPOBATH CBOW BBIBOJIBI M TOUKY 3PCHHS

2. OIIK-1 OIIK-1.1 3HaTs: 3HAHMSA: 3HAaCT MaTeMaTUUCCKHC,

Criocoben MaTeMaTHYECKUE, €CTECTBEHHOHAYYHbIEC U TEXHUUYECKHE METO/IbI JIJIs
PUMCHSITh €CTECTBEHHOHAYYHBIEC U |UCIIOJIB30BaHUs B IPO(ECCHOHATBHON AEATEIbHOCTH,
€CTECTBEHHOHAY |TEXHUYECKHUE METO/IbI JIs |a TAK)KE XapaKTEPUCTUKU OCHOBHBIX BUJIOB

YHBIE U UCIIOJIb30BaHUS B WCXOJHBIX 3aTOTOBOK U METOJIOB UX TIOTYUYCHHS
oOmenHKeHepH |mpodecCHoHaTIbHON YMeHHUA:

bIC 3HAHUS, NESTCIIBHOCTH, & TAaKXKe |HABBIKH:

METO/IbI XapaKTEPUCTUKU

MAaTCHMAaTHYCCK |OCHOBHBIX BHI0B
Oro aHajiu3a u HCXOAHBIX 3arOTOBOK U
MOACIINPOBAHUA |[MCTOAOB UX TTOJIYICHHUA

B OIIK-1.2 BnaneTts: 3HAHMA:
npoQeCcCHOoHANIb |METOaMH yMeHHS:
HOM MaTeMaTU4CCKoro HaBbIKM: Biajgeer MeTo1aMu MaTeMaTHYECKOro
ACATCIIPHOCTH  |aHAJIN3a 1 aHAIM3a U MOJICIIMPOBAHUS
MOJICJIUPOBAHUS
OIIK-1.3 YMerb: pemiarh |3HAHUA:
HECTaHAApTHBIC YMeHHsA: YMEET peniaTb HECTaHAAPTHHIE
npoecCHOHATBHBIC npodeccuoHaNbHbIE 3a/1a4H, B TOM YHCIIE B HOBOM

3a7a4u, B TOM 9HCJIC B WJIM HE3HAKOMOM Cpe/ie U B MEXIUCIUIUTMHAPHOM
HOBOM WJIM HE3HAKOMOW  |KOHTEKCTE, C IIPUMEHEHUEM MaTEMATUYECKUX,

Cpeac u B €CTCCTBCHHOHAYYHBIX U npO(peCCHOHaJILHHX 3HAHUM
MEXIUCIUIUIHHAPHOM HABBIKH:

KOHTEKCTE, C
[IPUMEHEHUEM
MaTEeMaTUYECKUX,
€CTECTBEHHOHAYYHBIX U
npodeccHoHaTbHBIX
3HAHHI

Paznen 2. MECTO IMCHUIIIMHBI B CTPYKTYPE OIIOIT

JucuunianHa oTHocuTes K 00s3aTenbHoi yactu OITOIN.

JucnuninuHa sSBIseTCs 0053aTeTbHON

Hns  npomomkeHus  (GopMUpOBaHHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
npenumectsyrommx aucuuiuiie: Xumusa (OIIK-1), HagepratenbHas reoMeTpuss M HH)KEHEpHast
rpapuka (OIIK-1), Nudpopmaunonnsie Ttexnosoruu (YK-1), HauepratenpHas reomeTpus u
urkenepHas rpapuka (YK-1), Xumus (YK-1)

N3yuaemas JOUCHMIUIMHA SBJISIETCS OCHOBOM JJIsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KoMrieTeHImi B craexyromux guciummHax: dumsuka (OIIK-1), ComporuBiieHHe MaTepuaaoB
(OIIK-1), ®usuka (YK-1), OcHoBbl Hayunbix wuccinenoanmii (YK-1), DnekrporexHuka u
anexktporuka (YK-1); mpaktukax: VYueOnas mnpaxktuka. HaydHo-uccinemoBatenbckas pabdora
(monmydyeHne TEpPBUYHBIX HABBIKOB Hay4dHO-uccienoBaTenbckord paboter) (OIIK-1), YueOnas

npakTuka. HaydHo-mccriemoBaTenbckas pabora (MojiydeHHWE IIEPBHUYHBIX HABBIKOB HAy4YHO-
UCCTIETORATETTRCKOW




pa6oter) (YK-1), IlpomsBoactBeHHass mnpakThka. Haydno-umcciaemoBarenabckas padora (YK-1);
rOCyJapCTBEHHOH HTOTOBOW arTectal B ¢opme: BrimogHeHue, MOArOTOBKAa K TMPOLEAYpE
3aIIMTHI M 3alTUTa BEIMYCKHOM KBapukannonHoi padotsl (OI1K-1), BeimonHenue, moaroToBka K
IPOIIeIyPE 3alIUTHI M 3al[MTa BBITYCKHON KBa(puKaimonHoi padorsr (YK-1)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jis dopmupoBaHUs 3asBICHHBIX KOMIIETEHLUN MCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTUH,
peaNM3yroUIUe JESATCIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOIXOJBI.

OCHOBHBIMU  CTPAaTErMYECKUMH TEXHOJIOTMAMH SIBJISIFOTCS: MCCIIEAOBATEIbCKUE, JIEKIIMOHHBIC
3aHATUSA, IPAKTUYECKUEC 3aHATUSA

Ha noctmkenume KOHKPETHBIX Lieleld OOy4YeHHs HaIlpaBieHbl IPUMEHSEMbIE TaKTUYECKHUE
TEXHOJIOTHH: 3aJaHUsI, KIIJACCUYECKasl KLU

Paszen 4. COJIEPYKAHUE JIUCLIUTUIMHBI

1 cemecTp

Konunyectso | @opmupyemeie
4acoB KOMIIETEHIIUU

Buasl 1 TeMbI 3aHATHI

Paznea 1. DjeMeHThl JIMHEHHOH aJredOpbl 42 OIIK-1, YK-1

Jlexuus. Ne 1. Benenue B kypc matemaTuku. Matpuiia, ee 2
pa3mep. KBagpaTHas marpuiia, OCHOBHbIE OHSTHS (TIOPSAIOK,
eAMHUYHAs MaTpULa, HEBBIPOXKACHHAS, TPEYToyibHasl). PaBeHCTBO
MaTpHIl, CJIOKEHHE MaTPULl, CBOMCTBA. Y MHOKEHUE MaTPHUILIbI HA
qucio, cBoiictBa. [IpousBenenue matpuil, cBoiictBa. OOpaTHas
MaTpuila, TEOpeMa CyIIECTBOBAHUS, TEOPEMA €JUHCTBEHHOCTH.
Panr matpuus!.

Omnpenenurenu 2-ro ¥ 3-ro nopsaka. MuHopsl. Anredpanyeckue
JnononHeHus. Pasnoxenne onpenenuTens 1o JIEMEHTaM IEPBOM
ctpoku. Onpenenutenu n-ro nopsiaka. OCHOBHBIE CBOMCTBA
onpenenurenei. Teopema o pa3inoKeHUU ONPEAETUTENS 11O
AJIEeMEHTaM MPOU3BOJIBHOTO psifa. Teopema 00 aHHYJIMPOBAHUU
ONPENAECTUTENS.

CamocrosrenbHas pabora. Ne 1. Onpenenurenu, UX CBOWCTBA. 4
Brluncienue onpeaeauTesnci.

CamocrosrenbHas pabota. Ne 2. BeruncieHue onpeaenuTenei. 4
Penienue cucteM JMHEHHBIX YpaBHEHHH MeTosoM Kpamepa.

CamocrosrenbHas padora. Ne 3. Cuctembl TMHEWHBIX YpaBHEHUH, 4
OCHOBHBIE MOHATHS (pelIeHUe, COBMECTHBIE, HECOBMECTHBIE,
OIpeIeNIEHHbIE, HEONPEIEICHHbIE, OJHOPOHbIE, HEOJHOPOIHBIE).
ITpaBuiio Kpamepa, reopema Kpamepa. MaTtpuunast 3anucs u
pelieHre B MaTpu4HON (hopMe CUCTEM JTMHEMHBIX YPaBHEHUH.
Teopema Kponekepa-Kanennu. Pemienue npon3BoibHBIX CUCTEM
JIMHENHBIX ypaBHEHUN MeTo0M ["aycca. Y cinoBue CymecTBOBaHMs
HETPUBHAIBHOTO PEIICHUS OJHOPOJHON CUCTEMBL.

CamocrositensHas padora. Ne 4, Matpuiipl, ASHCTBUS HAJl HUMHU. 4
OO6parHas matpuia. Pemenune cucreM JIMHEHHBIX ypaBHEHUN
MaTPUYHBIM METOJIOM.

CamoctosrenpHas padora. Ne 5. VccnenoBanue CUCTEM JTHHEHHBIX 4
ypaBHEHUN Ha COBMECTHOCTh. Pemienue cucrem JIMHEHHbBIX
ypaBHEeHHH MeTo0M I'aycca.




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP

N3yueHne KOHCIIEKTOB M YYEOHOU JTUTEPATYPHI 110 TeMe JICKITUN No
1, MOATOTOBKA K MPAKTUYECKON pabOTe HA TEMY: ONPEACITUTENH, UX
cBoiicTBa. Brruncienue onpeaenureneil. Pemenue cuctem
JIMHENHBIX ypaBHeHUN MeTo0oM Kpamepa.

Martpuisl, nefictBust Hax HuMu. OOpaTtHas mMaTpuna. Pemnenne
CHUCTEM JIMHEHHBIX YpaBHEHUN MAaTPUUYHBIM METO/IOM.
HccnenoBanue cUCTEM JIMHEHHBIX YPABHEHH HA COBMECTHOCTb.
Penrenue cucreM TMHEHHBIX YpaBHESHUM MeToaoM ["aycca.

20

Pa3zgen 2. DjaeMeHTbl BEKTOPHON ajJredpbl

42

[IpakTnueckoe 3anstue. Ne 1. CkansgpHble U BEKTOPHBIE
¢du3nveckre BeTMIUHBI (CKOPOCTh, YCKOpeHue). Bektopsl,
OCHOBHBIE MOHATHS. PaBeHCTBO BEKTOPOB. JIMHENHbIE onepanuu ¢
BeKTOpamMu, cBorcTBa. OpT BekTopa. Teopema (mpusHak
KOJUTMHEAPHOCTH BEKTOPOB B reomeTpuueckoit hopme). [Ipoeknus
TOUYKH, BEKTOpa Ha ocb. CocTasistomiast Bektopa. OCHOBHBIE
TeopeMsl 0 npoekuusax. IIpsMoyrosbHas cuctema KOOpAUHAT.
Koopannatsl TOuku U BeKTOpa. [[eficTBHs HaL BEKTOpaMH,
3a/laHHBIMUA CBOMMHU KOOPJMHATAMU: YCIOBUE PABEHCTBA,
JMHENHbIE oNepalyy, IpU3HaK KOJJIMHeapHOCTH. Pa3noxxenue
BEKTOpa Ha COCTABIISIFOLIME IO OCAM KOOpAHHAT. MOAyb BEKTOpa.
Jlenenue orpe3ka B JaHHOM OTHOIIEHUU. CKalsipHOE IPOU3BEICHUE
BEKTOPOB, €r0 CBOWCTBA, 3allUCh B KOOPAMHATHOM (hopme,
HEKOTOpbIE MPUIIOKEHUS CKATSIPHOTO MPOU3BEICHMUSL.
Hanpasisronme KOCMHYChl BEKTOPA.

CamocrosrenbHas padora. Ne 6. JIuHeliHble onepanuu Haj
BEKTOpaMH B FeoMeTpruecKoi hopme.

CamocrosrenbHas pabora. Ne 7. JIuHeliHble onepanny Hajl
BEKTOpaMH B KOOpAUHATHOH popme. CkansipHOe MpOU3BEICHUE
BEKTOPOB. IIpMT0skeHnsT CKaJIIPHOTO IIPOM3BEJIEHNUS BEKTOPOB.

CamocTtosrenbHas padora. Ne 8. BekTopHoe mpoun3BeeHue
BEKTOPOB U €ro CBOMCTBA. BripaxkeHHEe BEKTOPHOTO MTPOU3BEICHUS
yepe3 KoopauHaTel. HeKoTophie NpUiIoKeHNsI BEKTOPHOTO
npousBenieHrs. CMENIaHHOE MPOU3BEIEHUE BEKTOPOB, €T0
reoMeTpuueckuil cmpici. CBOWCTBA CMEIIAHHOTO MPOU3BEACHUS
BEKTOPOB. BhIpakeHre CMEIaHHOTO MPON3BEICHUSI BEKTOPOB
4yepe3 KOOPJAMHATHI, HEKOTOPBIE MPUII0KEHHS] CMEIIIAHHOTO

3amanus I CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP

[TonroroBka K nmpakTudyeckoil paboTe Ha TeMy: JIMHEWHbIE ONepaluu
HaJl BEKTOpaMH B T€OMETPHUECKOi (hopme.

Jlunelinble onepaiyu HaJl BEKTOpaMU B KOOPJAMHATHOU (hopme.
CkansipHO€E TPOU3BENEHNE BEKTOPOB. [Ipniokenus ckansipHoro
IIPOU3BEJICHNS BEKTOPOB.

BekropHoe 1 cMelaHHOe POU3BEACHUS BEKTOPOB. IIpuoxenus
BEKTOPHOT'O ¥ CMENIAHHOTO MPOU3BEAEHUS BEKTOPOB.

20

OIIK-1, YK-1

Pa3znesn 3. AHaauTH4YecKasi reoMeTpUsi HA IUIOCKOCTH U B
NPOCTPAHCTBE

42

Jlexuus. Ne 2. Ilpenmer aHanmuTu4eckol reomeTpuu. JInHnm Ha
IUIOCKOCTH M UX YpPaBHEHHUs. [IB€ OCHOBHBIE 3a[Ja4X aHAIIUTUYECCKON
reomeTpud. IlonspHble KOOPAUHATHI HA IUIOCKOCTH U UX CBS3b C

OIIK-1, YK-1




nexaptoBbiMU. [IpeoOpa3oBaHue cucTeMbl KOOPIUHAT:
IapaJuleIbHBIN IIEPEHOC OCEH KOOPAMHAT, IOBOPOT OCEM
koopauHar. [Ipsimast Ha IIIOCKOCTH. Y paBHEHUE IPSMOH,
IPOXOJAIIEH Yyepe3 JaHHYIO TOUKY B JaHHOM HalpaBJICHUU.
YpaBHeHHE MPSMOI ¢ HOpMaJIbHBIM BEKTOPOM M TOUYKOH. Ob1miee
ypaBHEHHE NPSIMON Ha IJIOCKOCTU U €r0 YaCTHBIE CIIyYaH.
VYpaBHEHUE IPSIMOU C YIIIOBBIM KO (PHUIIMEHTOM U HAaYalIbHOM
opauHaTtoi. ['eomeTpuueckuii cMpIci K03 puiineHToB.
VYpaBHeHue NpAMO, MPOXOAAIIEH Yepe3 JIBE TaHHbIE TOUKH.
VYpaBHeHue npsAMon B oTpe3kax. [loysipHoe ypaBHEeHME IPSAMOM.
HopmanibHOe ypaBHEHHE NPSIMONA. YTOJI MEXAY MPSAMBIMH, YCIOBUS
napajuieIbHOCTH U MEPIICHIUKYIIPHOCTH NPsAMBIX. PaccTosiHue ot
TOYKH JI0 IPSMOM.

CamocrostenpHas padora. Ne 9. IMonsipHble KOOpAMHATH HA
IUIOCKOCTH U UX CBS3b C JleKapToBbIMU. [Ipeobpa3zoBaHue crucTeMbl
koopauHar. IIpsimMast Ha INTIOCKOCTH.

CamocTtosrenbHas padora. Ne 10. Kpupbie BToporo nopsiika Ha
I0CKOCTH. OKPYXKHOCTb, DILUIHIIC, TUTIEpOOIIa U mapadoia Kak
reoMeTprYecKre MecTa TOUeK Ha MjaockocTu. KaHoHnueckue
ypaBHeHusa. Cummerpus. UccnenoBanue Gopmbl. DKCLIEHTPUCHUTET.
OO1u1ee ypaBHEHHE JIMHUN BTOPOTO MOPSIKA.

CamocrostenpHas padora. Ne 11. TToBepXHOCTh U ee ypaBHEHHE.
VYpaBHEHMsI TMHUU B IPOCTPAHCTBE. Y paBHEHHsI IIJIOCKOCTU B
IPOCTPAHCTBE: YPAaBHEHUE IIJIOCKOCTH, TIPOXOASAIIEH Yepe3 TaHHYIO
TOYKY MEPIEHANKYISPHO JaHHOMY BEKTOpY; 00Illee ypaBHEHHUE
TUTOCKOCTH; YpaBHEHHE IIIOCKOCTH, MIPOXOIAIIEH uepe3 TpU JaHHBIC
TOYKHU; ypaBHEHHUE INIOCKOCTH B OTPE3KaxX; HOpMAJIbHOE ypaBHEHUE
IUIOCKOCTHU. YTOJI MKy ABYMS IUIOCKOCTSAMH. Y CIIOBUS
HapayIeIbHOCTH U MEPIEeHAUKYIIPHOCTH JBYX IJIOCKOCTEH.
PaccTosiHie OT TOYKH JI0 TIIOCKOCTH.

CamocrosrenbHas padora. Ne 12. YpaBHEHUs IIIOCKOCTH B
npoctpadcTie. [11ockocTb. OCHOBHBIE 331a4H.

CamocrosrenbHas padora. Ne 13. YpaBHeHus npsmoii B
IIPOCTPAHCTBE: BEKTOPHOE ypaBHEHUE MPSAMOIL; mapaMeTpuyecKue
YPaBHEHHUS MIPSIMON; KAHOHUYECKHE YPAaBHEHNUS MIPSIMOM; YpaBHEHHE
IpsIMON B IPOCTPAHCTBE, IPOXOAIIEH Yepe3 JBe TOUKHU; OOLIHe
ypaBHeHus npsamoi. Ilpsimas nuaus B npoctpancTBe. OCHOBHBIE
3aJjauM: YroJI MeXAY ABYMS MPSIMBIMU; YCIOBUS MapajieIbHOCTH U
NEPIEHUKYJIIPHOCTU NIPSIMBIX; YCIOBUE, IIPU KOTOPOM JBE
npsIMbIE JIEXKAT B OAHOU TIocKocTH. [IpsiMas U miI0cKoCTh B
npoctpancTBe. OCHOBHBIE 33aUu: YroJl MEXY NPSAMOM U
IJIOCKOCTBIO; YCIIOBHS MApaIEIbHOCTH U MEPIEHAUKYISIPHOCTH
IPSIMOM M TNIOCKOCTH; IEPECEUEHHE NMPSAMOM € IIIOCKOCTBIO;
YCIIOBUE MPUHAUIEKHOCTU MPSIMON TJIIOCKOCTH.




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP

H3ydeHne KOHCIIEKTOB U y4eOHOM JTUTepaTyphl MO TeMe JeKIuu No
2; MOATOTOBKA K MPAKTUYECKOW paboTe Ha TEMY: MOJISIPHBIC
KOOPJIMHATHI Ha TUIOCKOCTH U UX CBS3b C I€KapPTOBBIMU.
[TpeoOpa3zoBanue cucreMbl KoopAuHAT. IIpsmast Ha IIOCKOCTH.
[Ipsimas nuHuA Ha nockocTh. OCHOBHBIE 3a/1a4u. KpuBbie BTOpOro
NOpsJIKa Ha MIOCKOCTU. OKPYXHOCTD, JJIIUIIC, TUIepOosa 1
napabona. Kanonnueckue ypaBuenusi. Cummertpusi. MccnenoBanue
dopmbl. DkcrieHTpucuteT. O0IIee ypaBHEHUE JIMHUN BTOPOTO
MOpsI/IKA.

VYpaBHeHus mi1ockocTu B mpoctpancTe. Ilnockocts. OcHOBHBIE
3a/1a4u.

VYpaBHeHus npsaMoi B npoctpancTse. [Ipsmas inHus B
npoctpancTBe. OcHOBHBIE 3a1a4M. [Ipsimas 1 MIIOCKOCTh B
npoctpancTBe. OCHOBHBIE 331auu. L{unuuapuyeckue noBepXHOCTH.
[ToBepxHocTu BpameHus. KoHnueckue noBepxXHOCTH.
KanoHudeckue ypaBHEHUSI IOBEPXHOCTENM BTOPOT0 HOPSIIIKA.
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Pa3zgen 4. BBeaenne B MareMaTHYECKHHA aHAJIU3
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CamocrosrenbHas padora. Ne 14. JleiicTBUTENIbHBIC YHCIA.
ApubmeTrieckre onepalyy HaJl BEICCTBEHHBIMU YHCIAMH U UX
ynopsnodeHue. HenmpepbIBHOCT MHOKECTBA BEIIECTBEHHBIX YUCEN.
OrpaHu4eHHbIE YUCIOBbIE MHOXKECTBA, MAKCUMYMbI, MUHUMYMBI.
CI/IMBOJII)I MaTeMaTHqGCKOﬁ JIOTUKH, UX UCIIOJIB30BAaHUC. qI/ICJIOBaﬂ
noclneaoBaTenbHOCTh. Onpesenenue, CrnocoObl 3a/1aHus,
apI/I(l)MeTI/I‘IGCKI/Ie I[CI\/’ICTBI/ISI, OFpaHI/I‘IeHHI)Ie nu HGOFpaHI/I'-IeHHBIG
YHCJIOBBIC TTOC/IEI0BATEILHOCTH. AOCOIIOTHAS BEIUYMHA
I[efICTBHTeﬂbHOFO qucia. HOCTOHHHBIG u HepeMeHHI)Ie BCJIIMYHUHEI.
YucnoBble TPOMEXYTKU (KOHEUHbIE U OecKOHEUHBIe). beckoHeuHO
MaJible M1 OSCKOHEYHO OOJIBIIHE ITOCIIEIOBATEIIbHOCTH
oTpezieNieHus] U KX OCHOBHBIE CBOICTBa. CXoasuecs
ocJieI0BaTeIbHOCTH. [Ipeen YrncioBoii mocie0BaTeIbHOCTH.
MOHOTOHHBIE TTOCICAOBATEILHOCTH.

[TpakTrueckoe 3ansaTue. Ne 2. OyHKINMU, CIOCOOBI UX 3aJaHUS.
Knaccugukarus Gynkiuii. OCHOBHBIE 3lIeMEHTapHbIe (QYHKIIHH.
[Tpocreiimue GyHKIMOHATBHBIE 3aBUCUMOCTH (IIpsiMast
IpONOPLHOHATIbHAL, JIMHEHHAsA, 00paTHAast MPONOPIMOHAIbHAS,
KBasipaTuuHas). beckoneuHo Masble GyHKIIUU U UX CBOICTBA.
[Tpenen ¢pyHKIMHU B TOUKE (Uepe3 aCUMITOTHUECKOE BBIPAKEHUE).
OcHoBHbIE TeOpeMbl 0 Tipeaenax. CinoxxHas QYHKIUS U ee peied.
[TepBbIii 1 BTOpO# 3amMeuaTenbHble npeaensl. [Ipenen pyHkmu.
OIHOCTOPOHHHE IPEJICITLI.

CamocrosrenbHas padora. Ne 15. dynkuus, o01acth
ornpezeneHus, o0nacTe 3Ha4YeHU PyHKIUU. YeTHOCTh, HEUETHOCTb,
nepuou4HocTh GpyHkuuu. [lonstue npenena Gpynkun. Packpeitue
HeonpeaeacHHocTel. I1epBhIil 1 BTOPOH 3aMeUaTeIbHBIC IPEJICIThI.

CamocrosrenbHas padora. Ne 16. HenpepsiBHOCTH GyHKIINU B
TOUYKe. ACUMITOTUYECKOE BBIPA’KEHUE JIJIs1 HENPEPHIBHON (PYHKIIMH
B MaJIOi OKPEeCTHOCTH TOuKU. CBOcTBA (QYHKIIMH, HENPEPHIBHBIX B
touke. HenmpepbIiBHOCTH ciiokHOM (yHKIMH. HempephIBHOCTH
aneMeHTapHbIX (GyHKIMNA. Touku paspeiBa GyHKINH, UX
kinaccudukanus. CBoiicTBa (yHKIIHI, HEPEPHIBHBIX HA OTPE3KE.
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O6parnas ¢pyaknus. HempepsiBHOCTh 00paTHON (DyHKITHH.
beckoneuno 6onbmiast pyHkius. TeopeMbl 0 CBA3M OECKOHEYHO
0oJb110# 1 OecKkoHeuHO Mayion (GyHKIMH. BeprukansHas
acumnToTa rpaduka GyHKIuU. [opu3oHTAIbHAS aCUMIITOTA
rpaduka ¢pyHknuu. HakiioHHBIE aCHMITTOTHI, HEOOXOIUMOE U
JOCTAaTOYHOE YCIIOBUA UX cyliecTBOBaHMs. CpaBHEHHE OECKOHEYHO
MaIbiX pyHKIUH. CBOWCTBA SKBUBAJICHTHBIX OECKOHEYHO MAaJIbIX.
Tabnuna S5KBUBaJICHTHBIX OECKOHEUHO Majbix. Teopema o
€IMHCTBEHHOCTH TJIABHOW YacTH CTETIEHHOTo Bua. [lopsimok
OCCKOHEUHO Majol. ATIIpoKCcUMAIUsl OECKOHEYHO Maoi
CTENEHHON QYHKIIUCH.

3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

[TonroroBka k npakTuiyeckoi paboTe Ha TEMY: YHCIIOBAs
nocienoBarenbHOCcTb. CriocoObl 3ajaHusl, apu(METUYECKHE
JeICTBUS, OTPaHUYECHHbBIE U HEOTPAaHUUEHHBIE YUCIOBBIE
10CJIEe10BAaTeNbHOCTU. AOCOIIOTHAS BEIMYMHA JeHCTBUTEILHOTO
ymcna. Cxoasuuecs nocieaosarenabHoctu. [penen yrcnosoit
II0CJIEI0BATEILHOCTH.

OyHKIMs, 007aCTh ONpeesieH s, 00JacTh 3HaYeHUH (PYHKITUH.
[Tpenen pynkuuu. PackpeiTue Heonpenenennocteil. [lepBsiii u
BTOPOM 3aMe4aTeIIbHbIE IIPEIETIbI.

HenpepbIBHOCTh (DYHKIIMM B TOUKE, TOUKH PA3PhIBA.
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Pazgean 5. ludpdepenunaibHoe ucHucIeHHe (PYHKUMU OXHOM
nepeMeHHOH

40

CamocrosrenbHas padorta. Ne 17. JluHeiHas anmpoKcuManus
(;muHeapu3anys) GyHKIUU B OKPECTHOCTH ToukU. Onpenenenue
nuddepenupyemoit pyakuuu. [Ipupamenne QyHkmu u
muddepeniman. Ces3p Mexay TUpPepeHIUpPyEeMOCTbIO U
HenpeprIBHOCTHIO GyHKIMU. [Ipon3Boanas GpyHkuuu, ee
NPUKJIAJHOM CMBICI B PA3JIMYHBIX 337a4ax. AJTOPUTM HAXO0XKIECHUS
muddepeHnmana u npou3BoAHON. CBsA3b MEXKAY

T pepeHIPyeMOCThIO (YHKIUHU U CYLIECTBOBAaHHEM y HEe
npousBogHON. Jluddepeniinan He3aBUCUMON IEPEMEHHOM.
[Tpou3BosHas kak otHoueHue nupdepennuanos. [lonsarue
KacaTeJIbHOM K KpUBOM. ['eoMeTpruecknii CMbICI IPOU3BOAHON U
muddepenimana. YpaBHEeHHE KacaTeIbHONH M HOpMaIU K TpauKy
dyakinu. Tabnauia Npou3BOIHLIX.

CamocrosrenbHas padora. Ne 18. TIpousBoanas u nuddepenuuan
CYMMBI, IPOU3BeeHMs], yacTHOTO (GyHKIUH. [Ipon3Boanas u
muddepeniman caoxHol GyHkuu. HBapuaHTHOCTH (hOPMBI
nepsoro auddepennnana. [IpousBonnas oOpaTHON QyHKIIHIH.
Jlorapugmuueckas mpous3BoAHas. MeTo jorapumMuyeckoro
muddepentmponanus. uddepenumpoBanme HesBHON (yHKIUH.
[TpumeHeHnue nuHEHON anmpokcuManuu GyHKIHUU K
MpUOJIKEHHBIM BbrauciieHusM. [IpousBoabie u nuddepeHimanst
BBICIIUX MOPSAKOB. PU3NYECKUI CMBICI TPOU3BOIHOM BTOPOTO
nopsiaka. JuddepennupoBanue GyHKINN, 3aTaHHBIX
apaMeTPUUECKH.

CamocrositensHas padora. Ne 19. Teopema depma. Teopemsl
Ponns, Jlarpanxka u Ko, ux reomerpudeckuii cMbici. IIpaBuio
Jlonurans. PackpeiTe HeonpeneneHHocte. Bo3pacraromas u
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yObIBatomas GyHkiuu. JloctaTouHbli MpU3HAK BO3pacTaHus,
yObIBaHUs, MOCTOSTHCTBA (pyHKIMU. TOUKM IKCTpeMyMa QyHKITHH.
HeobOxoaumeliii mpusHak skcTpeMmyma. [lepBriii 1 BTOpoit
JIOCTATOYHBIC MPU3HAKH DKCTPeMyMa ) YHKITHH.

CamocrositensHas padbora. Ne 20. duddepenunan GyHKIHH U €T0
UCTIOJIb30BaHUE [T MTPUOJIMKEHHBIX BhIYHCIeHUH. [IpaBuiio
Jlonurans. ®u3znyeckuil 1 reOMETPUYECKUN CMBICIT TPOU3BOIHOM.
YpaBHeHHE KacaTeNbHOU U HOpMaiI. VIHTepBaiibl MOHOTOHHOCTH
¢byukun. Touku skcTpeMmyMa. BoImykiiocTh, BOTHYTOCTh Tpaduka
¢ynkunu. Touku nepernba. IlonHoe uccnenoBanue GyHKIUH,
noctpoenue rpadpukoB. HauGomnbliee 1 HauMeEHbIlIEe 3HAYCHUS
(bYHKIIMY Ha OTPE3Ke, AITOPUTM HAXOXKJICHHSL.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCJIE BBIIIOJIHEHUE
KP

[ToaroToBka Kk MpakTU4YeCKOM paboTe HA TEMY: TEXHUKA
muddepenmpoBanus. JuddepenmpoBanne cioxHONH GyHKINH.
Juddepenunpopanue aaredpanueckux, TPUroHOMETPUUECKUX,
00paTHBIX TPUTOHOMETPHUECKUX, TIOKA3aTEIbHBIX 1
norapupMUUEcKUX QyHKIIHHA.

Jlorapudmmueckoe nuddepenmporanue. Juddepenuporanue
GbyHKUUH, 3alaHHBIX HESIBHO U NapaMmeTpudecku. [IponsBoiHble
BBICHINX TOPSIIKOB.

Huddepennnan GyHKIIMHU U €r0 UCTIOIb30BAHUE NS
npuOIMKEeHHBIX BbrunciaeHuil. [Ipasuiio Jlonuransa. dusnueckuii u
reOMEeTPUYECKUI CMBICIT IPOU3BOIHON. Y paBHEHUE KacaTeJIbHOM U
HopMaiu. HTepBasibl MOHOTOHHOCTU (YHKIUU. TOUKH
JKCTpeMyMa. BeInykiiocTs, BOrHYTOCTh rpaduka ¢pyHKuuu. Touku
neperuoa.

[TonHoe MccnenoBanue QyHKIMM, MOcTpoeHHe rpadhMKoB.
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HNHas xonTakTHaAS pa60Ta: BBITIOJTHCHUC KOHTpOJ’IBHOI\/'I pa6OTBI,
KOHCYJIbTallH1

2 cemecTp

Bunasl u TeMblI 3aHATHH

KoanuectBo
4acoB

dopmMmupyemebie
KOMITETCHIINH

Pa3zgen 6. KoMmjiekcHbIe 4UCIA

20

CamocrosrenbHas padora. Ne 1. KomruiekcHble uncia,
apudMeTHUecKue NeicTBUS Ha/l KOMIUIEKCHBIMU YUCIIaMH B
anreOpandeckoit popme. M3o0pakeHne KOMITJIEKCHBIX YUCEI Ha
IUIOCKOCTH (TOYeUHasi U BEKTOpHAsi MHTEpIpeTalys). Moayis u
apryMeHT KOMIUIEKCHOTO uncia. Tpuronomerpudeckas Gpopma
KOMILJIEKCHOT'O YHCIa. Y MHOXKEHHUE U IeJICHHE KOMITJIEKCHBIX YHCe
B TPUTOHOMETPUUYECKOI opMe U UX reoMeTprudecKas
uHTepnpeTanys. Bo3Benenue B crenens. V3BiedeHrne KOpHS U3
KOMILIEKCHOTO YHCJIa B TPUTOHOMETPUIECKOH Gopme.
["eoMeTpUUYECKUI CMBICI ONepaIy U3BJICUEHUS KOPHSL.

10

3amanus I CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP
N3yueHnne KOHCIIEKTOB M YYCOHOM TUTEPATYPHI 110 TEME.

10
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Pazgen 7. UurerpasbHoe ucuuciaenue. HeompeneneHHblit
HHTErpaJj

62

Jlexmms. Ne 1. IlepBoobOpasnHas dyHkuus. Teopema o pa3HOCTH
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JIBYX IepBo0Opa3HbIX. HeomnpeneaeHHbI HHTETpa U €ro CBOWCTBA.
Tabnuua npoctelmux nHTErpaaoB. IHBapHaHTHOCTH BUAA
UHTErpajia oT BbIOOpa aprymMeHTa (IIpUHLKI TOABEJCHUS [10]] 3HAK
muddepenimana). OCHOBHbIE METOBI HHTETPUPOBAHUS:
pa3I0KEeHUs1, HHTErPUPOBAHUE NIOICTAHOBKOM, MHTETPUPOBAHUE 110
yacTsM. Bo3BpaTHOE MHTErpHUpOBaHUE.

CamocrositenbHas padbora. Ne 2. HeomnpeaeneHHbI HHTETpalL.
HenocpencrBeHHOE HHTETPUPOBAHUE.

WuTerpupoBanue noJBeeHUEM 101 3HaK auddepeniuana.
WHTerpupoBaHue OACTaHOBKOM.

HuTerpupoBanue no yactaM. Bo3BpaTHOE HHTETPUPOBAHUE.

Camocrosrenbnas padora. Ne 3. KoHeunsie ypaBHEHUs (OCHOBHBIE
noHsAtus). @opMmynupoBka TeopeMsl ['aycca. AIroput™ aeneHus
MHOTrowieHa ¢ octatkoM. Teopema be3y. Pa3noxkeHue MHOrousieHa
C JIefiCTBUTENbHBIMU KO3 PULIMEHTaMU Ha JTUHEWHBIE U
KBaJ[paTHYHbIC MHOXHUTENIH. Parmonansable npodu. Paznoxenne
NPaBUIbHON paliMoOHAIbHON APOOH HA CyMMY MPOCTEHIINX IpoOei.
[Tpocreiimye pauroHanbHbIE IPOOU U UX UHTETPUPOBAHHUE.
VHTEerpupoBaHue palMoOHAIbHBIX JPOOEH.

CamoctosrenpHas padora. Noe 4. MHOTOUYICHBI OT OJTHOM
nepemeHHoi. Kopuu MHOrounena. Pa3noxxeHne MHOrousaeHa c
JNEHCTBUTENLHBIME KOA((DUIIMEHTAMU Ha TUHCHHBIC U
KBaJJpaTUYHbIE MHOKUTENU. IHTEerprpoBaHue paliiOHAIbHBIX
npobeii. MaTerpupoBanre pallnOHAIBHBIX (DYHKITUH, COACpKAIINX
KBaIPAaTHBIN TPEXUJICH.

CamocrosrenbHas padora. Ne 5. VIHTErpansl oT uppaliMoOHaIbHbIX
¢bynkuuit. MHTErpripoBaHne UppalMoHaNbHbIX (QYHKIUH,
CoJIeprKalIiX KBaJpaTHbIN TPEXUJIeH.

WHTerpupoBaHie HEKOTOPHIX UPPALMOHATIBHBIX (PYHKINH C
IOMOIUIbIO TPUTOHOMETPUYECKUX MTOJICTAHOBOK.

CamocrosrenbHas padorta. Ne 6. MHTErpupoBaHre HEKOTOPHIX
KJIACCOB TPUTOHOMETPHUECKUX () YHKITHIA.

3agaHus Ui CaMOCTOSITENIbHONU pabOThI, B TOM YHCIIE BBITIOJIHEHUE
KP

N3yueHne KOHCIIEKTOB M y4eOHO IuTeparypsl o TeMe JeKIuu Ne
l; moAroToBKa K MPakTUYECKOMY 3aHSATHUIO HA TEMY:
HeolpeAeNeHHbIH nHTerpall. HemocpencTBeHHOE HHTErPUPOBAHHUE.
WNuTterpupoBanue noaseaeHueM o 3Hak quddepennmana.
WHTerpupoBaHue MOACTaHOBKOM.

NuterpupoBanue o yactsiM. Bo3zBpatHoe HHTErpUpOBaHUE.
MHorousneHns! 0T 01HON nepemMeHHoN. KopHu MHOrouseHa.
PasnoxeHne MHOTOUIEHA C IEWCTBUTENBHBIMU KOO(PHUITUEHTAMU
Ha JINHEHHBIE U KBaJpaTUYHbIe MHOKUTENN. IHTErprpoBaHue
panoHanIbHbIX Ipobeil. UHTerpupoBanne palroHalIbHbIX
bYHKIMH, coiepKallluX KBaIPATHBIA TPEXUJICH.

30

Paznen 8. OnpenesieHHblii MHTErpaa mno gurype

62

CamocrositenbHas padbora. Ne 7. OOmias cxeMa mocTpOoeHuUs
oTmpeieNIeHHBIX UHTETPalioB 1o ¢urype. [I10THOCTH pacnpeaeneHus
Macchl o urype. 3agada o macce ¢purypsl. OnpenencHue
OTIpeNIeIEHHOT0 MHTErpaia nmo ¢urype. Buabl nHTErpanos.
JlocTaTouHOE YCIIOBUE CYIIICCTBOBAHUS OPE/ICIICHHBIX

uHTerpasioB. CBOMCTBA OMpeeICHHBIX HHTETPAIOB 10 (urype.
T"eomMeTnuueckuin
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CMBICII: 3a1a4a 00 00beMe ITUITMHAPUYECKOTO Teja, O TUIOMAIN
LAJIMHIPUYECKON TOBEPXHOCTH.

CamocrositenbHas padbora. Ne 8. BrraucieHnue onpeneaeHHOTo
WHTErpaja no orpe3ky. MHterpupoBaHue o 4actsm, 3aMeHa
NIEPEMEHHOI B OIIPE/ICJICHHOM HMHTErpalle.

[TpakTueckoe 3ansatue. Ne 1. OnpeneneHHblil UHTErpai 1o
OTPE3KY, €r0 TeOMETPUYECKUI cMbICI. CBOMCTBA ONPEEICHHOIO
WHTETpaJIa, Teopema 00 OICHKE MHTErpalia, O CPEeTHEM 3HAUCHUU.
Nuterpan ¢ nepeMeHHbIM BepxHUM npeaesioM. opmyna HeroToHa-
Jlerioauna. MaTerpupoBanye Mo 4acTsIM M 3aMeHa ITepeEMEHHOA.

CamocrositenbHas padbora. Ne 9. ['eomeTprdeckue IpHIIOKEHUS
OTIpe/IeNIEHHBIX MHTETPAJIOB: TUIOIIA b TUIOCKOU (pUTYpBI, 00BEM
TeNa BpalleHusd, JyinHa Ayru. Ou3nyecKkue NpuaoKeHUs
ONPEJICTICHHBIX HHTETPAJIOB.

CamocTtosrenbHas padora. Ne 10. ['eomerpuueckue NpuiIoKeHUS
OTPEIETICHHOTO UHTETpaja, BRIYUCICHUE TUIOMIAACH, ITTUHBI IyTH,
o0Bbema Tena 1o IUIOMIA/ISIM MOMEPEYHbIX CeYeHU, 00bema Tea
BpaleHusi. BeruncieHne Macchl IPsIMOTO CTEPIKHS.

CamocTtosrenbHas pabora. Ne 11. HecobcTtBeHHbIe HHTETpamsbl 1 u
2 poja.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KP

[ToaroToBka K MpakTUYECKOMY 3aHSATHIO Ha TEMY: BBIYUCIICHUE
OIIPENIENIEHHOr0 UHTErpaia o orpesky. Murerpuposanue o
4acTsM, 3aMEHa IEPEMEHHON B OIpeIelIEeHHOM UHTErpae.
['eomeTpryeckue NpuIoKeHUs ONpeIeICHHBIX UHTErPajoB:
IUIOINAb MJIOCKOH (hUTYpbI, 00BEM TeJa BpallleH!s, JJTUHA TYTH.
duznyeckue NpUI0KEHHs ONPeIeIeHHbIX HHTErPaoB.
Hecob6cTBenHble nHTErpansl 1 u 2 poaa.

30

Pa3znen 9. InddpepenunanbHoe ucunciaenue GpyHkouu
HECKOJIbKHX IIepeMEHHbIX

64

CamocrosrenbHas padora. Ne 12. HekoTopble MOHATHS TOTOJIOTUH
(OKpEeCTHOCTh TOYKH, BHYTPEHHSSI TOUKA MHOYKECTBA, OTKPBITOE
MHO’KECTBO, 3aMKHYTOE MHOXECTBO, CBI3HOCTh). PYHKIMS IBYX U
HECKOJIbKUX MEePEMEHHBIX Kak QyHKIMs Touku. EcTecTBeHHas
oOmnacth onpenenenus. ['eomerpuueckoe n300pakeHre GyHKIUN
IByX nepeMeHHbIX. [locTpoenune obnacteit, moayyaeMbIx
nepecedeHreM NOBEPXHOCTEN. JINHNN U TOBEPXHOCTH YPOBHS.
[Ipenen u HempephIBHOCTH (YHKIIUU HECKOJIBKUX MEPEMEHHBIX.
CpoiicTBa ()yHKIMH HENPEPHIBHBIX B OIPaHUUYEHHON 3aMKHYTON
obnactu. YacTHble mpou3BoHbIE U AU Pepenimansl. Ux
reomerpuueckuit cMpici. [lonHoe npupamieHne GyHKIUN
HECKOJIbKUX NepeMeHHbIX. [Ipupamienre nuueino pyHkunu,
JUHEWHas annpokcuManys GYHKIHUU B OKPECTHOCTH TOYKH.

CamoctosarenbHas padora. Ne 13. OGnacth onpenenenus, npeaen u
HENPEPHIBHOCTH (PYHKIMM ABYX MEpeMEHHBIX. YacTHbIE
IPOM3BOHBIC TIEPBOTO U BTOPOTO TOPSIKA.

Jlexmst. Ne 2. Tudpepentmpyemocts. [onnblii quddepenmnma.
Heobxoaumebie u mocTaTouHbIe YCIOBUS AUPHEPEHITUPYEMOCTH.
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[Tpumenenue nonmHoro nuddepeHraia K OleHKe MOTrPEITHOCTH.
YacTHble IPOU3BOAHBIE BBICHIMX MTOPSAIKOB. PABEHCTBO CMEIIaHHBIX
npou3BoaHbIX. [Ipou3BonHas GyHKIUY, 3aJaHHOIN HESBHO.
ITponsBoyHas cnoxHoi GyHkiuu. [TomHast mponsBoaHasl.

CamocrositensHas padora. Ne 14, ludbdepenunan u ero
MIPHIOKEHUS JJIs1 TPUOIMKEHHBIX BEIYUCIICHUN.
HuddepennmpoBanue GpyHKIMH, 3aJaHHBIX HESIBHO. Y paBHEHHUE
KacaTeJIbHOM U HOPMAJIU K ITOBEpXHOCTH. [Ipon3BogHas CIIOXKHON
dyukimy. [TonHas npousBoHasl.

[Tpaktuyeckoe 3ansatue. Ne 2. DkcTpeMyM QyHKIHH ABYX
nepeMeHHbIX. HeoOxoaumoe yciioBre SKCTpeMyMa U ero
reOMETPUUECKUI CMBICI. J[0CTaTOYHOE YCIIOBHE HKCTPEMYyMa.
AOGCOIOTHBIN SKCTPEMYM U aJIrOpUTM HaxoxaeHus. KacarenbHas
IJIOCKOCTh M HOPMaJIb K IOBEPXHOCTH.

CamocrosrenbHas padora. Ne 15. DkctpemyM GyHKIMU ABYX
nepeMeHHbIX. Hanbopiee 1 HanMeHbIIee 3Ha4eHUs] QYHKITUH B
3aMKHYTOM OrpaHUYEeHHOM 00aacTu.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP

N3yueHre KOHCIIEKTOB B y4eOHOM JUTEpaTyphl O TeMe JeKIHH Ne
2; MOArOTOBKA K MIPAKTUYECKON paboTe Ha TeMy: 00JacTh
OTIpeNieNIeHusI, IPeJIeN U HeMIPEPHIBHOCTh (DYHKIIUHU JIBYX
IIEPEMEHHBIX. YacTHBIE IPOM3BOAHBIE IIEPBOIO U BTOPOIO MOPAIKA.
Juddepernnan u ero NpuIOKEHHUS Il TPUOINKEHHBIX
Beruncinenuit. uddepennnporanue GyHKIMiA, 3a1aHHBIX HESBHO.
YpaBHEHHE KacaTeIbHOW U HOPMAJIA K MOBEpXHOCTH. [Ipon3BoiHas
cinoxxHor pyHkimu. IlonaHas npousBoHasL.

DkcTpeMyM (PyHKIIMHU ABYX nepeMeHHbIX. Hanbonbiiee u
HalMEHbIIIee 3HaYeHUs! PYHKIIUU B 3aMKHYTOH OIpaHU4YE€HHON
o0nacTH.

30

Wuas koHTakTHas paboTa: KOHCYJIbTAIIMH, BHITIOJTHEHHE
KOHTPOJILHOM pabOThI

IToaroroBka K 3K3 AMCHY

30

IIpoBeeHne YK3aMeHa

3 cemecTp

Bunaer 1 TeMBI 3aHATHI

KommuectBo
4acoB

dopmupyemsbie
KOMIIETCHIIUU

Pasznean 10. {uddepennnanbHbie YPABHEHUS M CHCTEMBbI
auddepeHINATbHBIX YPABHEHUH

46

Jlexuus. Ne 1. dusnueckue 3agauu, NPUBOIAIINE K
muddepeHIMaTbHBIM ypaBHEHUAM. OCHOBHBIE OIpeIeIeHHUS:
muddepeHIaIbHOe ypaBHEHUE, TOPAA0K AU depeHnanbHoro
ypaBHEHUs, peuieHne nuddepeHnaibHOro ypaBHeHMs,
uHTerpanbHas kpuBas. uddepenunanbupie ypaBHeHUs IEPBOTO
nopsiika. Haganensle ycnosus. 3agada Komu. Teopema
CYIIECTBOBaHMS U €IMHCTBEHHOCTH perieHus 3aaa4un Korm.
O61iee u yacTHoe penieHue nuddepeHuanIbHOro ypaBHEHUS.
CeMeicTBO MHTETrpaJIbHBIX KPUBBIX. METO/Ibl HHTEIPUPOBAHUS
nuddepeHIaTbHBIX YPAaBHEHHUN: ¢ pa3ieICHHBIMH 1
pa3AeIsIOIUMUCS TIEPEMEHHBIMU, OTHOPOIHBIX. MeTobI
WHTETPUPOBAHUS JIMHEUHBIX U] PepeHITHANbHBIX YpaBHEHHH 1-T0
HOPSIJIKA.

2
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CamocrositenbHas pabora. Ne 1. Jluddepennuanpabie ypaBHEHUS
[IEPBOTO HOPAJIKA: C pA3ACHAIOIMUMUCS IIEPEMEHHBIMH,
OJTHOPOIHBIE MU PepeHITNATEHBIC YPABHECHUSI.
Juddepennmanbapie ypaBHEHHs, TPUBOASIINECS K OJTHOPOTHBIM.
Jlunerinpie uddepeHInanbHbIe YPABHEHUS TIEPBOTO MOPSIIKA.

CamocrosrensHas padora. Ne 2. luddepenunanbupie ypaBHEHUS
2-ro nopsaka. Hawaneaoe ycioBue. 3amada Kommu. Teopema
CYILIECTBOBAHUS U €AMHCTBEHHOCTH peteHus. O0miee 1 4acTHOE
pemienue auddepeHnnanbHbIX ypaBHeHUN 2-ro nopsaka. [lonstue
0 KpaeBbIX 3ajauax i qudepeHnnanbHbIX ypaBHEHUH.
['eomeTpryecKuii CMBICIT KPAaeBbIX YCIOBUM, UX OTIMYUE OT
HayvanbHbIX ycnoBuil. [Ipocreiimme nuddepenunanbubie
ypaBHEHHUS 2-T0 MOPsI/IKA, JOMYCKAIOUINE IIOHUKEHHUE MOPAIKA.
Jluneitapie nudepeHuaIbHbIe YpaBHEHHSI 2-TO TIOPSAKA.
Omnpenenenus: OAHOPOIHBIE U HEOJHOPOIHBIE MU hepeHIInaTbHbIC
YpaBHEHUS, JIMHEHHO 3aBUCHMbIC M HE3aBUCUMBIC PEIICHUS
(byukuun). Onpeaenutesib BDOHCKOro U €ro CBOMCTBA.

CamocrosrenpHas padora. Ne 3. luddepenunanbupie ypaBHEHUs
BBICUIMX HOPSIIKOB. Y PaBHEHUS, IOMYCKAIOIUeE IOHMKEHUE
HOPSIJIKA.

CamocrosrenbHas padorta. Ne 4. Teopema o cTpykType 0011ero
pelIeHNs TMHEHHOr0 0THOPOAHOTO AUPPEpEHINATBHOIO
ypaBHEHHUs 2-T0 nopsiika. JINHeHbIE OJHOPOIHBIE
nuddepeHraIbHbIe YpaBHEHHS 2-T0 MOPSAIKa ¢ TOCTOSHHBIMA
K03 uurenTamMu. XapakTepuCTUYECKOE YPaBHEHUE, TPU Cilydast
KOpPHEU XapaKTEPUCTUUECKOTO ypaBHEHUS. JIMHEHbIE
HEOJHOPOAHbIE TU(epeHIraIbHbIe ypaBHEeHHs. Teopema o
CTPYKType oO1iero pemenus. JIuHelHbie HEOTHOPOIHBIE
nuddepeHmaIbHbIe YpaBHEHHs 2-T0 MOPsAIKa ¢ HOCTOSHHBIMU
K03 UIIMEeHTaMH CO CIIeMaIbHON MTpaBoi YyacThio. MeTon
HEOIpeeIeHHbIX KOX(PPHUIIMEHTOB.

CamocrosrenbHas pabora. Ne 5. Metoa Bapuaiiuu Npon3BOJIbHbBIX
noCTOSHHBIX. Crcrembl auddepeHInalbHBIX YPaBHEHUM.

3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
KP

N3ydeHne KOHCIIEKTOB U yueOHOM JTUTepaTypsl M0 TeMe JeKIuu Ne
l; moAroToBKa K MPaKTUYECKOMY 3aHATHIO HA TEMY:
muddepeHIanbHble YpaBHEHUS MIEPBOTO MOPSJIKA: C
pa3eNAoIUMUCS IEPEMEHHBIMH, OJTHOPOAHbIE
muddepeHManbHble ypaBHeHus. JIunelinbsle quddepeHnnanbHble
YPaBHEHHs IIEPBOTO NMopska. Y paBHeHHe bepHym.
Juddepennmranbable ypaBHEHUS BBICILIUX MOPSIIKOB. Y paBHEHUS,
JIOITYCKAIOIUE TIOHMKEHHE MTOPSIKA.

JlunHeiHbIe OJTHOPOIHBIE U HEOTHOPOAHBIE MU depeHIaTbHbIe
YpaBHEHMS C TOCTOSSHHBIMU K03 durenTamMu. Metos Bapuauu
IIPOU3BOJIBHBIX MOCTOSIHHBIX. CHucTeMbl TuddepeHantbHbIX
YpaBHEHHH.

22

Pa3znea 11. YuciaoBble U (PYHKIHOHAJIbHbIE PSbl.
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[IpakTunueckoe 3ansaTue. Ne 1. YucnoBas mociaeq0BaTeIbHOCTh U €€
npenei. IIpusnak Beliepmrpacca. I[lonstue ynciioBoro psaa.
YactuyHas cymma psiga. CXoauMocTh U cymMma psifa. Psn
reoMeTpuueckoi mporpeccuu. ['apmonndeckuii paa. O6001eHHO
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rapMoHuueckuit psii. CBoMCTBa cXOoAuXcsl psanoB. HeoOxoaumbrii
MPU3HAK CXOJUMOCTH psijia. PSJbI C MOJ0KUTENbHBIMU YWICHAMH.
JlocTatouHble PU3HAKKA CXOIUMOCTH 3HAKOMOJIOKUTEIbHBIX
PSA0B: IPU3HAKU CpaBHEHMSI, TpU3HaK JlamamOepa, HHTErpaIbHbIH
Y pajuKaibHbIi npu3Haku Koy,

Camocrosrenbnas padora. Ne 6. Yucnossie psabl. OCHOBHBIC
noHATyus. [Ipu3HaKy cXOAMMOCTH YHUCIIOBBIX PsAZOB (HEOOXOIUMBIH,
CpaBHEHHUA).

CamocrositenbHas padbora. Ne 7. [Ipu3Haku cX0aUMOCTH
YHUCIOBBIX psAnoB ([anambepa, HHTETpaTbHBINA U PaIUKATbHBIH
npuszHaku Koim).

Camocrosrenbnas pabora. Ne 8. luddepenunpoBanue u
MHTETPUPOBAHUE CTETIEHHBIX PsiioB. Pa3noxenue GpyHkuuii B
crenenHou psia. Psn Teinopa u Makiopena. OcTaToYHbIN WICH
dopmynel Teitnopa u Maknopena. Heobxoaumoe u JoctaTouHoe
YCJIOBHE CXOAUMOCTH psna Teliopa K MopoxKAaroen ero
byukun. Paznoxenue GyHKIui ex , sinx, cosx B psg MakiiopeHa.
Brruncnenue 3naueHnid (GYHKIIUHU, BRIYUCICHUE HHTETPAJIOB H
pemienue auddepeHnraibHbIX YPaBHEHUN C TOMOIIBIO PSJIOB.

CamocrosrenpHas padora. Ne 9. 3HakonepeMeHHbIE U
3HaKOYEepeayIoLecs psiibl. Y CIOBHAsA U aOCOTIOTHAS CXOAUMOCTb.
IIpusnak JleniOauia.

CamocTtosrenbHas padora. Ne 10. DyHKIMOHATIbHBIC U CTEIICHHBIE
panel. O6nacte cxoauMocTH. Psael Teltnopa u MakiopeHna.
[TpunoxxeHus psAIOB K MPUOIMIKEHHBIM BBIYUCICHUSAM 3HAYCHUI
(GyHKIMI 1 onpeeIeHHbIX HHTerpasioB. [IpubnmkenHoe peneHue
b depeHInaIbHbIX YPaBHEHUH.

3anaHus A CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
KP

IToAroToBKA K MPAKTUYECKOMY 3aHATHIO HA TEMY: YHCIIOBBIE PSIJIBI.
[Tpu3HaKK CXOAMMOCTHU YUCIIOBBIX PSAAOB (HEOOXOAUMBIH,
cpaBHeHHUs1). [Ipu3HaKu cXoAMMOCTH YUCIIOBBIX psioB ([anambepa,
MHTETPAJIbHBIN U paJuKalIbHbIN Npu3Haku Komm).
3HaKoNEepeMEHHbIE U 3HAKOUEPENYIOIIMECs PSAAbl. Y CIIOBHAS U
abcomoTHas cxoauMocTb. [Ipu3nak JleitOnuma.

@yHKIMOHANbHBIE U CTENEHHBIE psiibl. O01acTh CXOAUMOCTHU. Psbl
Teiinopa u Makiopena. [Ipunoxenus psaaoB K NpUOINKEHHBIM
BBIUMCJICHUSIM 3Ha4€HUN QYHKIUI U ONPEIeTIeHHBIX HHTETPAJIOB.
[TpubsnmxenHoe penenne auddepeHInaTbHbIX YPABHEHUI.

22

Pa3znen 12. KpaTHble U KpPUBOJIMHEIHble MHTErPaJibl
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[TpakTnueckoe 3ansatue. Ne 2. JIBoliHOW uHTErpaii. OCHOBHBIE
MOHSTHS U onpeieNieHus. [ eomeTpudeckuii U GU3MUECKUN CMBICT
JIBOMHOTO MHTErpana. OCHOBHBIE CBOIMCTBA IBOMHOTO MHTETpaa.
Brrunciienne 7BOMHOrO MHTErpasia B AEKAPTOBBIX KOOPAUHATAX.
Brrunciienre ABOMHOTO HHTErpalia B MOJISIPHBIX KOOPJAWHATAX.
IIpunoxeHus ABOMHOI0 MHTErpaa.

CamocTosrenbHas pabora. Ne 11. JIBoitHO# uHTErpai.
Boruncnenue 1BOMHOr0 MHTErpajia B IEKapTOBBIX U MOJSPHBIX
KoopanHaTax. ['eomeTpuueckue NpuaoKeH s JBOWHOTO HHTErpaa.

CamocrosrenbHas padora. Ne 12. TpoiiHoit unrerpan. OCHOBHbIE
NOHATHUS. Bbuncienue TpoiHOro UHTErpana B 1€KapTOBBIX
KOOpAMHATax. 3aMeHa IEPEMEHHBIX B TPOMHOM HHTETpalle.

10
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Brrunciienre TpoHOro MHTErpaia B HWJIMHAPUYECKUX U
cepuieckux koopauHarax. Hekoropslie mpuiioKeHus: TpPOUHOTO
WHTErpaja.

Camocrosrenbnas padora. Ne 13. KpuBonuneitnslii unterpan | 8
pona. OCHOBHBIE NOHATHS. BbruniciieHue KpuBOJIMHENHOTO
uHrerpana I poga. Hekotopsle npuinoxeHusi KpUBOJIUHEWUHOIO
nHTerpana I pona.

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP

[ToaroroBka kK IpakTUYECKOMY 3aHATHIO HA TEMY: JIBOMHON
MHTErpaJl. Beruncienne JBOMHOIO HHTETpalla B AEKapTOBBIX U
IOJISIPHBIX KOOpAUHATax. [ eoMeTpuyecKkue NpuioKeHus JIBONHOIO
MHTETpaa.

TpoliHoM nHTErpan. BeraucieHne TpPOMHOrO0 HHTETpaia B
JIEKapTOBBIX KOOpAMHATaX. Beluncienue TpoiHOro HHTErpasa B
IIMHAPUYECKUX U cpeprueckux KoopanHaTax. [IpunoxeHus
TPOWMHOTO MHTErpasa.

KpusosinHelHbIe HHTETrpassl epBoro poaa. Hekoropsie

IPUJIOKEHUS] KPUBOJMHEHHOT0 nHTerpaia I posa. 22
WNHas koHTakTHAs paboTa: BEITIOJHEHUE KOHTPOIBHOU PabOTHI, 0
KOHCYJIbTAI[HH

IToaroToBka K dK3aMeHYy 30
IIpoBenenue sKk3aMeHa 6

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

N3yuenne nucummiuubl b.1.1.9 "MaremaTtuka" pekomeHayeTcs HadyaTb C O3HAKOMIIEHHS C
paboueii mporpaMMol, €€ CTPYKTypoll U CcoAep)KaHHEeM pa3/iesioB. YUeOHBIM MaTepual
CTPYKTYPUPOBaH, U3YYCHHUE AUCITUTUTMHBI OCYIIECTBIISIETCS B TEMAaTUYECKON MOCIEA0BATEILHOCTH.
3ansaTus JIEKIMOHHOT0 THIA JJAI0T CUCTEMATU3HPOBAHHBIE 3HAHUS o
mucrumiiHe  "Matemaruka', KOHIICHTPUPYIOT BHHMaHHWE Ha HauOollee CIIOXKHBIX M BaKHBIX
Bompocax. Bo Bpemsi NEKIIMOHHBIX 3aHATHH PEKOMEHIYETCS] BECTU KOHCIIEKTHPOBAHHUE y4eOHOTO
Marepuana, oOpamarb BHUMaHHE Ha (QOPMYJIUPOBKH M KaTETOPUHU, PACKPBHIBAIOIINE CYTh
npoOJeMBbl, SIBICHUS WM Tpolecca; 3a(uKCUpOBaTh BBIBOJBI U MPAKTUYECKUE PEKOMEHAIUU.
[logroToBka K 3aHATHAM NPAKTHYECKOr0 THINA BKIIOYAET O3HAKOMIJIEHHE C  I[IJIAHOM
MPAKTUYECKOTO 3aHATUS;, PA0OTy € KOHCIEKTOM JIEKIIMii, BBHIMOJHEHHE JOMAIIHETO 3aJaHusl,
paboty ¢ yueOHOM U y4yeOHO-METOAUYECKON JUTEepaTypol, HAyYHBIMU U3JIAaHUAMH U
AJIEKTPOHHBIMUA 00pPa30BATEIIbHBIMA PECypCcaMH, PEKOMEHJIOBAHHBIMH pabouell MporpaMMoit
NUCHUIIINHEI "Martematnka'.

CopnepxaHue caMOCTOSTEILHOIM padoThI ONIpENCIIIeTCs paboueit MIPOTPaMMOit
JUcHUIUIMHbl  "MaremaTuka" OUEHOYHBIMA W METOAMYECKMMH MaTepualiaMH, 3aJaHUsIMU U
yKazaHusMH npenogaBaTess. CaMoCcTosITeNIbHAasT padoTa MOXKET OCYIIECTBIATHCS B ayJIMTOPHOU U
BHeayauTOpHON (dopmax. DPGHEKTUBHBIM CPEICTBOM OCYIIECTBICHUS CaMOCTOSTEIHHOW pabOTHI
SBIIIETCS DJIGKTPOHHAs HMHQPOPMAIIMOHHO-00pa3oBaTelbHasl Ccpefa YHUBEPCHUTETa, KOTopas
obecrieunBaeT JOCTYNl K o0Opa3oBaTenpHOW mporpamme, pabodeld mporpamme TUCITUILUIAHBI
"Matemaruka", K 3JIEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, MPOPECCUOHATbHBIM 0a3aM JaHHBIX U
nH(pOPMAITMOHHBIM CIIPaBOYHBIM CHUCTEMaM.
W3ydyenne aucHUIUIMHBI "Martemartuka" — BKIIOYAeT BBIMOJIHEHHE  KOHTPOJBHOHW  palOTEHI
[leproandHOCTh TIpOBEACHHS, (DOPMBI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH, CHCTEMa OIICHUBAHUS
xo0/1a OCBOCHHS JACITATITAHBI MIPEICTABICHBI B paboueit porpamme.
®opMoii MPOMEKYTOUHON aTTeCTallMU MO AUcHUIUIMHE "MaremaTuka' sBISIFOTCS 9K3aMeH BO 2-
OM CeMecTpe, PK3aMeH B 3-€M CeMecTpe.



Pa3nen 6.

MATEPUAJIBHO-TEXHUYECKOE 141

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIeueHnE

YYEBHO-METO/JJUYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoNe Crnucok UCoJIb3yeMOH JTUTEpaTyphbl M3JAHUH, MMEIOIIXCS B
/1 OuOJIHNOTEKE, MITH
JJIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetn MHTEpHET
YUEBHBIE, YYHEBHO-METOAMYECKHWE U HAYUYHBIE U3JAHUA
1. [Harancon, MW. II. Kparkuii kypc BbICIIEH MaTeMaTHKU

[DneKkTpoHHBIN pecypc] yuebHoe mocobue / WM. II.
Harancon. 10-e u3n., crep. Caukr-IletepOypr: Jlans, 2022. -
736 c. ISBN 978-5-8114-0123-9.

https://e.lanbook.com/book/2
10320

bepman, I'. H. COopHuk 3amau 1no Kypcy MareMaTH4E€CKOIO
aHanuza [DnektpoHHblii pecypc] / bepman I'.H. 10-e u3g.,
crepeorur. Mocksa: Jlans, 2023. - 492 c. ISBN 978-5-8114-
9878-9.

https://e.lanbook.com/book/2
95943

[Mucemennsiid, Jmutpuit Tpopumosny. KoHcnekT nekuii mo
Boicield matemaruke [Tekcr]| : [momueid kype] / . T.
[MuceMennsiii. 15-e u3na. Mocksa: AMPUC-TIPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dx3eMmiasapbl: Bcero 9.

9

COopHUK 3aJa4 MO BBICIIEH MaTeMaTHKE C KOHTPOJIbHBIMU
paboramu [Tekcr] nocoobue / K. H. Jlynry, . T.
IIucemennsniii, C. H. ®enun, 10. A. IlleBuenko. Y. 1. 14-¢
mna, 2022. - 574, [1] c. ISBN 978-5-8112-6174-1.
Ox3emisapsl: Bcero 20.

20

COopuuk 3amau mo Bbicmieli MartemaTtuke [Tekct] : ¢
KOHTPOJIbHBIMU pa0OTaMH : PSIBI M UHTETPAJIbl, BEKTOPHBINA U
KOMIUICKCHBIA ~ aHanu3, auddepeHnuanbHbple ypaBHEHHUS,
TEOpHUsl BEPOSTHOCTEH, ONEPAlMOHHOE HCYHCIEHUE. 2 Kype /
K. H. Jlyary [u np.] ; moxg pen. C. H. ®enuna. 7-e usn.
Mocksa: AUPUC-TIPECC, 2011. - 589, [1] ¢. ISBN 978-5-
8112-4074-6. Dx3eMIusIipel: Bcero 143.

143

Bricmias maTtemaruka B ynpaxHeHHUsX U 3aaadax [Tekcr] : B
2 4. : [yueOHoe nmocodbue nns By3oB] / I1. E. Manko [u ap.]. Y.
1, 2015. - 368 c. ISBN 978-5-94666-566-7. Dx3eMILIAPHI:
Bcero 23.

23

Bricmias maTemaruka B ynpaxHeHHUsX U 3aaadax [Tekcr] : B
2 4. : [yueOHoe nmocodbue nns By3oB] / I1. E. Manko [u ap.]. Y.
2, 2015. - 448 c. ISBN 978-5-94666-567-4. DK3eMIUSPHI:
Bcero 27.

27

OJIEKTPOHHBIE OGPA3OBATEJIBHBIE PECYPCHI

Hayunas snexktponnas 6ubmmoreka eLIBRARY.RU

http://elibrary.ru

Hayunas snexktponHas Oubnnoreka «KnbepneHuHka

http://cyberleninka.ru

IMPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THOOPMALIMOHHBIE CIIPABOYHBIE

CUCTEMBI
1. |CnpaBouno-npaBoBas cucrema KoHcynpTant+ http://www.consultant.ru
2. |MudopmarnmonHo-npaBoBoit moptai ['apant http://www.garant.ru




3.

[IpodeccuonanbHbIe CITpaBOYHBIE CUCTEMBI TeXdKCcepT

http://www.cntd.ru

6.2. MaTtepuanbHO-TeXHHYECKast 6a3a v MPOrpaMMHOE 00eCTICUeHUE

NeNe | Ayauropuu st npose- | IlepeueHb oCHOBHOTO 000pyIOBaHUS [IporpammHuoe
/T |IeHUs YICOHBIX 3aHATHH, oOecrieuenue
CaMOCTOSITENILHOM pado-
ThI U IIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 329 (1) Buneomaruutodon Panasonic- NV-[Microsoft Windows
FJ730 (1), Jocka mapkepnas 120x240|Enterprise, CnpaBouHas
cMm (1), Marautona ®@ununc AZ1065 |npaBoBas cucrema
(1), Hoyroyx Acer Aspire E1 15,6"|"Koncynprant  Ilmroc",
(1), TeneBuzop JVC AV-2136EE (1),(Microsoft Office
Tenesuzop LG 55" 55 LB650V (1),[Standard, Arent Dr.Web,
KommiiexkT yuebnoit medemnu (1) Kommnexr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,

Microsoft Visual Studio
Enterprise, Kommurexr 110
A pCIICHUA OCHOBHBIX
I10JIB30BATCIIbCKUX 3a1a4

Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLIUIUIMHBL ®OHJI OLEHOYHBIX
CPEJICTB

Kpurepun onieHNBaHNS HHAMKATOPOB TOCTH)KEHUS KOMIIETEHIIMN HAIIPABJIEHBI HA!

- YCBOGHHE TEOPETUYECKOr0 MaTepuasa (00beM 3HAaHUH, INIyOuHAa yCBOEHHs), IPEAYCMOTPEHHOIO
paboueii mporpammoii;
- YMEHHE u3jaraTb MaTepuai (YeTKOCTb, IPAMOTHOCTb H3JIOXKEHHS Marepuana, TOYHOCTh U
MOJTHOTa BOCHPOM3BEIEHUS YUeOHOr0 MaTepuania);
- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHUS [IPU PELICHUH IPAKTUYECKUX 3aJaHUM.
IIIxana oneHUBaHUSA IIPEACTABIICHA HUXKE.

YpoBeHb
c(OpMHUPOBAHHOCTH [Ixana
Kpurepun onennBanus
JJIEMEHTOB OLICHUBAHHUS
KOMIIETEHIINHT
IToporossIii OOyuvaromuiics MMeeT 3HaHUS OCHOBHOIO Marepuana,| yJaoBier-
YPOBEHb MPOSIBISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOKET| BOPUTEIBHO
JOMYCKaTh ~ HETOYHOCTH B U3JIOKEHUM  MaTepuaia,
HE/JI0OCTaTOYHO TMpaBUIbHBIE (OPMYIMPOBKH, HCIBITHIBAET
3aTPy/AHEHUS B BBIIIOJIHEHUH PAKTUYECKUX 3aJaHUM.
[IpoxBunyteiii  [OOyuatomuiicss TBEpAO 3HAaeT MNPOTrPaMMHBIA MaTepHuai,| XOpoOILIo
YPOBEHBb M3JIaraeT €ro IpaMOTHO U IO CYINECTBY, HE JOIyCKaeT
CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, IPABUIIBHO
IPUMEHSET TEOPETUYECKUE TIOJOKEHUS IIPU  PEIICHUU
MPAKTUYECKUX BOIPOCOB U 3aj]ad, BIAJEET HEOOXOAUMBIMU
HAaBBIKaMU U IPUEMaMH UX BBIIOTHECHHUS
Bricokuit ypoBenp |OOyuarommuiicsi TIy0OKO M IPOYHO YCBOMII ITPOTPAMMHBIH OTJINYHO




MaTepuall, TPaMOTHO W JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JIaeT MCUEPITBIBAIOIIME OTBETHI HA MTOCTABIEHHBIC BOIIPOCKHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUS C MPAKTUKOW, MPU ITOM
oOydaromuiicss HE  3aTpymHSAETCSs C  OTBETOM  IPHU
BUJIOM3MEHCHUH  3aJIaHUsi, CBOOOJHO  CIIPABIISETCS  C
3aJladyaMH, BOMPOCAMH W JIPYTUMHU BHJIaMH TPUMEHEHUS
3HaHW#, TIIOKa3blBa€T 3HAKOMCTBO C MOHOTrpaduyecKoi
JTUTEPATypO, TMEPUOTUUCCKUMH HU3JAHUSIMH, IPABUIHHO
OOOCHOBBIBACT TPUHATHIC pPEIICHHs, CBOOOJHO BIIAJCET
Pa3HOCTOPDOHHMMHU  HAaBBIKAMH, MPHUEMAMH  BBIMOJHCHUS

7.1. [IpoMexyTOYHAS aTTECTAHS 00YIAFOIIUXCS
[TpomexxyTouHasi arTecTanus OOydYaroIIUXCsl HAIIPaBJICHA HA OLICHUBAHHE PE3yJIbTaTOB OOYYCHUS
10 JUCUMUIUIMHE (MOJYJIIO) U IPOBOJUTCS C HCIIOJIb30BaHUEM (DOHIOB OLIEHOYHBIX CPEJICTB.

[Ipumepsl THNOBBIX KOHTPOJIBHBIX 3agaHuid #3 0a3bl (OHIA OLEHOYHBIX CPEJICTB 110
o0pa3oBaTebHON IPOrpaMMe.

2 cemecTp
IIpuMep OuTeTa MPOMEKYTOUHOM ATTECTAIIUM
[ToBOJKCKHM TOCYTapCTBEHHBIM TEXHOJIOTUYECKAN YHUBEPCUTET
DK3AMEHAITMOHHBINA BUJIET Ne O
1o aucuuruinae «MaremMaTuka
Hampasnenue 15.03.06 MexaTpoHuKa 1 pOOOTOTEXHHKA
Hanpasnennocts «TexHoiorum aproMaTu3anuu 1 po00TU3aNUM MMPOU3BOJICTBY

1. Metoa ['aycca penmieHnst CUCTEM JIMHEMHBIX YPAaBHEHUMU.

2. CKkansipHO€ IpOU3BeIeHUE BEKTOPOB. CBOMCTBA CKAISPHOIO MPOU3BEACHHUS
BEKTOPOB.

3. VCI0BUA NapauieIbHOCTH U IEPIICHAUKYIJISIPHOCTHU MPSIMBIX HA IUIOCKOCTH.

4. 3aoaua 1. Haiitu dy gyskmun y = 250 <+ 1),

3aBeayromuii kaheapon BeICIICH MaTeMaTUKU
npodeccop, AOKT. Pu3.-MaT. HAyK / B.A. lBanos /

« » 2023 r.

KonTpoabnasa padora




«IIpsiMasi HA MJIOCKOCTH
1. Haittu npoekmuto Toukun A(—1; 2) Ha mpsmyro 3x — 5y —21 =0,
2. B toukax mepecedenus npsimoit 2 x + 3y — 6 =0 ¢ ocsiMu KOOpIUHAT
BOCCTAHOBJIEHBI IEPIICHAUKYJISPBI K 3TOU NpssMou. Hainure ux ypaBHeHUs.
3. anbl BepmuHbl napamwienorpamma A(9; — 3), B(4; —2) u C(-7; -5).
Haittu ypaBHEeHHs quaroHaJIe.
4. Jlan tpeyronpHuk ¢ BepmmHamu A(5; —4), B(—1; 3) u C(— 3; — 2). Haiitu:
a) ypaBHeHUE BbICOTHl BD;
0) ypaBHeHUe Mepunanbl BM;
B) YroJ1 MEXJly BBICOTOM U MeauaHo BM.
5. Jlokazatk, uto Tpu Touku A(3; —5), B(—1; 1) u C(— 3; 4) nexat Ha ogHOM
MIPAMOM.
6. CropoHBI TPEYroJIbHUKA 33/IaHbl ypaBHEHUsIMU: 7 x — 6y + 9 = 0;

ox +2y—25=0; 3x+ 10y +29=0. HaiiTu KoopIuHATHI BEPIINH U
YpPaBHEHHUSI BBICOT TPEYTOJIbHUKA.
7. TlpuBenure K KAHOHUYECKOMY BUy YpABHEHHE

9x%— 36Xx+)°+2 +1=0,onpenenure THI JIMHUK U IIOCTPOITE TpadUK.

KonTpoabnasa padora
«dupPepenunanbHoe ucyucIeHHe PYHKUUHM OJHOW IepeMeHHOW»
1. Haiitu npousBoaHy0 (DYHKIUI:
a) y=(x*—3x +5)4 0) y=arcsines;  B) y=log(x — cos x).
2. Haiitu dy pyskmmu:
a) y=25in@x+1) 6) y=sin3(x+1/x).
3. Haiitu d ?y:
a) y =sin %x;
4. WccnemnoBath GyHKIIUHA U TIOCTPOUTH TPaduKH:

a) y=2x3-3x+ 1.

3 cemecTp



IIpumep OuTeTa MPOMEKYTOYHOM aATTECTALIMH
IToBOIKCKHMM TOCYApCTBEHHBIN TEXHOJIOTUYECKAN YHUBEPCUTET
SK3AMEHAIIMOHHBIN BUJIET Ne 0
o gucimiuingae «MaTteMaTuKa)

HanpaBneHHe 15.03.06 MexaTpoHHKa U POOOTOTEXHHUKA

HaHpaBHeHHOCTL «TexHOJIOTMH ABTOMATH3ALMHU U POOOTH3ALNHU NPOU3BOACTB))

1. HurerpupoBanue JpoOHO-PALMOHATBHBIX (PYHKIIUN.

2. Mertoasl pemenus aud@epeHIaNbHBIX YpaBHEHUN C pa3aeieHHBIMU
nepeMeHHbIMU, AUG(EepeHIHATbHBIX  YPAaBHEHUH C  pa3fessitolUMHUCS
NEePEMEHHBIMHU,  JIMHEWHBIX  JuddepeHuaIbHbIX ypaBHEHUNH  MEPBOTO
OpsAKA.

3. Ilpusznak JleitOHUIIa CXOAUMOCTH 3Hakodepeayromerocs psiga. OneHka
ocTaTkKa psijia.

4. 3aoaua 1. HaiiTu 4acTHBIC TPOU3BOAHBIE PYHKIMU Z = In (X2 +y 2 —xp).

3aBemyromuii Kageapoi BeICIICH MaTeMaTHKH

npodeccop, TOKT. (u3.-MaT. HAyK / B.A.
WBanos /

« » 2023 r.

KonTposbHass padora
«ITpuioskeHNs1 ONMpeNAeJIEHHOTO0 HHTErpaJia»
1. Ha¥iTu miomaan miockux Gpuryp, orpaHHUECHHBIX JTHHUSMHU:
1. y=2x + 1, y=4-x2
2. y = (x—4)% y=16-x2
3. Y2 =x+1, y>=09-x
2

Beruucnuteh  00beMbl T, 00pa30BaHHBIX  BpAIllEHUEM  BOKPYT
ocu Ox uryp, orpaHUYEHHBIX JIUHUSIMU:

1. y = 4x—Xx3, y=X



2.y =X, y = 4x.
3.y = —xX2+4, y=x+2.

3. Bbruumcnute 00beMbl  Ten, O00pa30BaHHBIX  BpAIICHHMEM  BOKPYT
ocu OY puryp, orpaHUYEHHBIX JIUHUSIMU:

1. x=y% x=0, y=2.
2. y=X3, y=2X
3. y=2x, x=0, y=2, y=6.

KonTpoabHnas padora

«dupPepenunanbHoe McHUCTIeHHEe (PYHKUMM HECKOJIbKHX IEepPeMEeHHbIX
»

1. Haiitu yacTHbIC MPOU3BOHBIE (DYHKITUA:

a)z= e™e e  §)z=x2ecos (xy) B)z=In (x2+y?%— xy).
2. Haiitu monabie quddepernuanst GyHKITHI:

a)z= ev; 0) z=sin (xy) ;

3. Beraucnuts npubInKeHHO:

a) 1,05 1%; 0) sin 62;

4. HaiiTu BTOpbIC YaCTHBIE TPOU3BOAHBIC (DYHKITUH:

a) Zz=Xsiny + Yy sinx; 0) z =xy tg(xy); B) Z =X Iny.
5. Haiitu d? z Qynxumii:

a)z=x2eCOSY; 0) z=2x> — x3)%+ 2y

6. Haiitu sxcTpeMyMbl GyHKIIMIA:

a) zZ =x2 —Xy+ y?+9x -6y + 20;

0) Z =6x> —7Xy+ 2y?+ 6x —3y;

B) Z =4x* —5xy + 3y*—9x - 8y.

Tecr «/AuddepeHunaibHble ypaBHEHHD)

1. O6uuM pemmenruem auddepeHImaIbHOro ypaBHeHUs )’ = y sIBISETCS



a)y=Ce*,rne C=const 0.)y=C-e", rue C=const B.)y=¢

2. O6mwum petrenueM nuddepeHuanbHOT0 ypaBHEHUS y' = 2X ABISIETCS
a)y=x Jy=2+C,tne C=const B.)y=x2+C, rae C=const.

3. YactHbiM perierreM nuddepeHnnaisHoro ypaBHeHUs )’ = y SABIISETCS
a.)y=2¢é 0.)y=-¢€" B.)y = C-¢€', rne C = const.

4. YactabiM perieHueM qudpepeHinaibHoro ypaBHeHus ' = y,
YAOBJIETBOPSIONINM 3aJaHHOMY yclioBHI0, uTo Y(0) = 3 siBisieTcs

a.)y=C-e,rne C=const; 0.)y=2¢; B.) y = 3e".
5. YactHbIM penierremM auddepeHnanbHOro ypaBHEeHUs )’ = 2X sIBIsIeTCS
a)y=x 6.)y =X B.) y = 2X?

6. O0uuM pemennem auddepeHunansHoro ypasuenusa y” —4y' —5y =0
SABIISIETCS

a.)y = Cie™ + C2¢™, e C1 = const,C2> = const
0.)y = Cie*+ Ce™, tne C1 = const, C2 = const
B.) y = C1e™ + C2e™, rne C1 = const, C2= const .

7. O6mum pemenueMm auddepenmansuoro ypapHenus y” —4y’ + 13y=0
SIBIISICTCS

a.) y = Cie*+ C2¢*, rae C1=const, C>= const
0.) v = e*(C1c0s3x + C2sin3x) rme C1 = const, C> = const

B.) y = e¥(C1c082X + C>5in2x) rae C1 = const, C>= const .

8. O6mmum pemennem auddepeHnuaibHoro ypapHenus y” — 6y’ + 9y = 0
SIBIISICTCS

a.) y = Cie¥ + C2¢*, rne C1 = const, C> = const
0.)y = Cie¥ + C2e™®, rue C1= const, Co= const
B.) y = C1e* + xC2¢*, rae C1= const, C2 = const .

9. O6muMm pemiennemM auddepeHnuaibHoro ypapHenus y” + 6y’ + 9y = 0
SIBIISICTCS

a.)y = Cie¥ + Ce’™, e C1= const, C2 = const



0.)y =xCie®+ C2e™>, e C1= const, C2> = const
B.) y = Cie ¥+ Coxe™, rne C1 = const, C2= const .

10. O6umum pemrenueM auddepeHnransHoro ypasuenus y” + 4y' + 13y =0
SIBIISIETCS

a.) y=e*(Ci1cos(—2x) + C2sin(=2x)), rae C1= const, C, = const
6.) y=e*(C1c0s3x+C,sin3x), rne C1=const, C,=const
B.) y=e?(C1c083xX + C,sin(=3x)), rneCi= const, C>= const .

11. YactHoe pemenne JIHJY 2-ro mopsaka y" — 5y’ + 6y = (3x>-5) e umeer
BUJI

a.) y* = (Ax*+ Bx + C) &*

0.) v* = (Ax*+ Bx*+ Cx)

B.) y* = (Ax*+ Bx*+ Cx) &~

12. Yactnoe pemenue JIHIY 2-ro nopsiaka )" — 5y’ + 6y = 3x + 2 umeer BuA
a.) y* = (4x*+ Bx) &

0.) y*=(Ax + B) &

B.) yY*=Ax+B.

13. Yacruoe pemenue JIHJY 2-ro mopsinka y” — 5y' + 6y = (3x2— 5) €* umeer
BUJI

a.) y*=(Ax*+ Bx + C) &

0.) y*=(Ax + B) &

B.) y* = (Ax®+ Bx %+ Cx) €~

14. Yacrtroe pemenune JIHY 2-ro mopsinka )" — 2y’ +y = € umeer Bua
a.) y* = Ax? e

0.) y* =x%e*

B.))y*=4.

15. Yacrtnoe pemenue JIHY 2-ro nopsiaka )" — 2y’ + y = e* uMeeT BUA
a.) y* = Ax

0.) y* = A4e”



B.) y* = Ae* .

16. Yactaoe pemenue JIHJY 2-ro nopsaaka y” — 2y’ +y = x* ©MeeT BUJ
a) y*=(4Ax*+ Bx + C) &

0.) y*=x?¢&

B.) y*=Ax’+Bx+C.

17. YactHoe pemenue JIHIY 2-ro nopsiaka y"-4y'+13y=e> umeer BUJ
a.) y*=e*

0.) y*=Ae*

B.) y*=e?(Acos3x+Bsin3Xx).

18. Yacrtnoe pemenue JIHJ[ 2-ro nopsinka y" — 4y’ + 13y = x e umeer BuA
a.) y* =4 e*

6.) y* = (AX + B) &*

B.) y* = e”(Acos3x + Bsin3x).

19. Yactroe pemenue JIHY 2-ro mopsinka " — 4y’ + 13y = 4e*Sin3X umeet
BU/T

a.) y* = e*(Axcos3x + Bxsin3X)

0.) y* = Axe®sin3x

B.) y* = e”(Acos3X + Bsin3x).

20. Yactnoe pemenue JIHY 2-ro mopsaka y” — 4y’ + 13y = (1-5x)e®sin2x
MMEET BH/I

a.) y* = e*(A4x + B)sin2x

0.)y* = e®(Acos3x + Bsin3x)

B.) y* = e*(Acos2x + Bsin2x).

21. Yactuoe pemenne JIH/Y 2-ro mopsiaka )" — 4y’ + 13y = ¢¥C0S2X numeeT
BU/T

a.) y* = 4e*c0s2x
6.)y* = e¥(Acos2x + Bsin2x

B.) y* = xe*(Ac0s2x + Bsin2x).



22. YactHoe pemenne JIHAY 2-ro mopsaka y" —4y' + 13y = e*(4xcos3X +
(3x2+1)sin3X) umeeT BU/

a.) y* = xe®*((4x + B)cos3x + (Cx*+ Dx + E)sin3x
0.) y* = ((4x*+ Bx + C)cos3x + (Dx*+ Ex + F)sin3x) e*
B.) y* = ((4Ax*+ Bx + C)cos3x + (Dx?+ Ex + F)sin3x) xe®.

23. YactHoe pemenue JIHAY 2-ro nopsaka y” —4y" + 13y = e*(4dxcos2X +
(3x2+1)sin2X) uMeeT BU

a.) y* = e¥((Ax + B)cos2x + (Cx?+ Dx + E)sin2x)
0.) y* = ((4x*+ Bx + C)cos2x + (Dx* + Ex + F)sin2x) &%
B.) y* = ((4x *+ Bx + C)cos2x + (Dx?+ Ex + F)sin2x) xe*.

[Iepeuenb BOPOCOB AJIsl HPOBEAECHUS MPOMEKYTOUHOM aTTECTALlU

10.

2 cemecTp
Bonpocs! 1j11 3k3aMeHa

Yro Takoe onpenenutens? [Ipu kakux mpeodpa3oBaHUAX BETUIHHA
ONpPENEIIUTEIISI HE MEHSEeTCS?

B kakux ciyuasx onpenenuTenb paBeH Hy0? Uto crnenyer us
paBEHCTBA ONPEACIUTENS HYIH0?

JlaiiTe onpeneneHrne MUHOPA U anreOpanyecKoro TOMOJTHEHHS 2JIEMEHTA
onpenenutens. ChopmMyIupyiTe NpaBuiIO BEIYUCICHHS OTPEISTUTENS.

Kak ocymiecTBIsIOTCS TUHEHHBIE OTIEpAIlAN HAJl MaTpULIAMU?
Kak nmepeMHoOxarTcs 1Be MaTpuiibl? CBOMCTBA MPOU3BEICHUS MATPHIL.
KakoBa cxema HaxoxaeHus: 00paTHON MaTPHULIbI?

JlaiiTe onpeeneHus pelieHus CUCTEMbI JIMHEHHBIX aJire0pandecKux
YPaBHEHH.

Pacmindpyiite NOHATUS «COBMECTHAs», «HECOBMECTHAS»,
«OIpeLEIEHHAs, «HEONPEAEIEHHAS») CUCTEMBI.

Hanumure hopmynel Kpamepa. B kakoMm ciiyyae oHM IpUMEHUMBI?

YTto Ha3bIBaeTCA paHroM ManI/ILIBI? Kak on HaXOI[I/ITCSI?



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Chopmynupyiite Teopemy Kponekepa — Kanemu.

[Ipu KakuX yCIOBHUSAX CUCTEMA JIMHEHHBIX alreOpandeckux ypaBHEHUN
MMEET MHOXKECTBO pelneHuid? Korja oHa uMeeT e ITMHCTBEHHOE
peuenue?

Onumure metoa ['aycca pemieHnst CUCTEM JIMHENHBIX YPABHEHUM.
Kakue HensBecTHbIE HA3bIBAIOTCSI CBOOOIHBIMU, a KaKue 0a3uCHBIMU?

Kakue ocoOeHHOCTH pelIeHus] OTHOPOJIHBIX CHCTEM JINHEUMHBIX
anredpandeckux ypaBHeHHil Brl 3HaeTe?

Kak cTpoutcs pyH1amMeHTalIbHAs CUCTEMA PEILICHU?

Kaxk BBINMOTHAIOTCS JIMHENHBIE Oonlepaluy HaJl BeKkTopaMu? KakoBbl
CBOMCTBA 3TUX ONEpaIiuii?

Kakue BekTOpa Ha3bIBAIOTCA JIMHEMHO 3aBUCUMBIMU, & KAKUE JTUHEWHO
HE3aBUCUMBIMU?

Urto takoe 6a3uc? Kakue BekTopa 00pa3yroT 0a3uc Ha MIIOCKOCTH U B
POCTPAHCTBE?

Kakoii 6a3uc Ha3bIBAIOT AEKAPTOBBIM?
UYto Takoe KOOpAUHATHI BEKTOpA?

Uto Ha3bIBAETCs CKAJSIPHBIM ITPOU3BEICHUEM BEKTOPOB? KakoBbl €ro
cBoicTBa?

Uto Ha3bIBa€TCSl BEKTOPHBIM MPOU3BEEHUEM BEKTOPOB? KakoBhI ero
cBoMcTBa’?

UTo Ha3bIBAETCA CMEIIAHHBIM MMPOU3BEACHUEM BEKTOPOB? KakoBhbI €ro
cBoiicTBa?

3anuimuTe B BEKTOPHON M KOOpAUHATHOM (hopMax yCIOBUS
KOJUIMHEAPHOCTH, OPTOTOHAJILHOCTH M KOMILJIAHAPHOCTH BEKTOPOB.

[Ipsimast TMHUS HA TUIOCKOCTH, €€ 00IIee ypaBHEHHE.

JlaiiTe IOHATHE HOPMAJILHOTO 1 HAITPABJISIOIIETO BEKTOPOB MIPSAMOM Ha
MJIOCKOCTH, YTJIOBOTO Kod(pduiireHTa.

3anuInTe Pa3INYHbIE BUABI IPSIMOU U YKAKUTE TEOMETPUUECKUN CMBICI
MapaMeTPOB YPaBHEHUSI.

3anummTe YCI0BUA MMAPAJUICIAbHOCTHU U IICPIICHAUKYJIAPHOCTH ITPAMBIX
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37.

38.

39.
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41.

42.

43.

44.

45.
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47.

48.

49.

Ha IUIOCKOCTH B CITy4ae Pa3JIMYHbIX BUJIOB YPAaBHEHUN MPSMBIX.
Kak HaliTh TOUKY IepecedeHus IPsIMbIX Ha TIJIOCKOCTH?
Kaxk BbIUHCIIAETCS PACCTOSHUE OT TOYKH JI0 MPSMOM Ha TIIOCKOCTH?

JlaitTe onpeneneHue 3JUINICA U 3aIUIIUTE €r0 KAHOHUYECKOE
YpaBHEHUE.

JlaiiTe ompesneseHre rTurepOoIbl M 3alUIINTE €€ KAHOHMYECKOE
ypaBHEHHUE.

JlaiiTe onpeneneHue napadobl U 3aUIINTE €€ KAHOHUYECKOE
YpaBHEHHE.

N3noxute cxemy MpuBEICHUs OOIIET0 ypaBHEHUSI KPUBOU BTOPOTO
MOPSAJIKA K KAHOHUYECKOMY BUIY.

JlaliTe OHATHE MOJIAPHON CUCTEMBI KOOPAMHAT.
OnuumTe napameTpuueckuil cnoco0 MOCTPOEHUSI IMHUN Ha MIIOCKOCTH.
[TnockocTh, €€ o011ee ypaBHEHHE.

Kak onpenensiercss B3aMMHOE PacIioloKeHUe MI0CKOCTEN? 3anuimTe
YCJIOBUS MAPAIJIETbHOCTH U MEPHEHAUKYIISIPHOCTH ILIOCKOCTEM.

Kaxk Berumncasercs PaCCTOAHHUC OT TOUYKH A0 TJIOCKOCTH ?

3anumuTe pa3InuyHbIe BUAbl YPABHEHUN NPSMOUN B TPOCTPAHCTBE U
MOSICHATE CMBICJ IapaMETPOB, BXOASAIIMX B YPABHECHHUS.

N3noxute cxemy MpuBeIeHUs O0IINX YpaBHEHUN MTPSMOH K
KaHOHUYECKOMY BUJY.

Kak onpenenuTts B3aMMHOE pACHOJIOKEHHUE NPSIMBIX B TPOCTPAHCTBE?
Kak BbIUHCIIAETCS PACCTOSHUE OT TOYKH A0 MPSIMOM B IPOCTPAHCTBE?
Kak onpenenuTps B3aMMHOE paclOJIOAKEHHUE MPSIMOM U TIIIOCKOCTH?
Kak uniercst Touka nepecedeHus npsMOr U INIOCKOCTH?

HazoBure MMOBCPXHOCTH BTOPOI'O IMOPAAKA U HAIMUIIUTC UX
KAHOHHUYCCKUC YPABHCHUSI.

Apudmernueckre ornepannu Haj BeIECTBEHHBIMUA YUCIIAMH U UX
yropsiioueHue. HempeprIBHOCTh MHOKECTBA BEIIECTBEHHBIX YUCEIL.

OFpaHI/I‘ICHHBIC YUCJIOBBIC MHOKXCCTBA, MAKCUMYMbI, MUHUMYMBI.
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CuMBOJIBI MATEMATHYECKOM JJOI'MKH, UX HCIIOJIB30BaHUC.

Uucnosas nocnenoBaresibHOCTL. OnipeiesieHre, crnoco0bl 3a/1anus,
apu(pMeTHYeCKue IeUCTBUS, OTpaHUUCHHBIE U HEOTPAHUYCHHBIC
YU CIIOBBIE MOCJIEA0BATEILHOCTH.

beckoneuno Majble 1 OECKOHEYHO OOJIBIINE IIOCJICA0OBATCIIbHOCTH.
OIIpCACIICHUSA U UX OCHOBHBLIC CBOMCTBA.

Cxopnsmuecs nocieaoBarenbHocTh. [Ipeaen yncnoBoit
IIOCJIEI0BATEIILHOCTH.

MOHOTOHHBIE IoCJacaoBaTCIbHOCTH.

®dyukuus, cnocoObl 3aganud. O0nacTes onpeneneHus. OomacTb
3HaueHui. [lepuoanmunocts. ['paduk PyHkiuu u ypaBHeHue rpaduka
byHKINH.

Knaccudukanus pynkuuii. YeTHole, HeUeTHbIC (PYHKITUH.
beckoneuno Manasi QyHKITUS B TOUKE.

CBoiicTBa O6€CKOHEYHO MaJbIX (DYHKITUH.

[Ipenen pyHKIMU B TOUKE.

CBoiicTBa npenesioB PyHKIIU.

beckoneuno 6onbmias Gyskius. Csi3b OECKOHEYHO MAJION U
OECKOHEYHO OOJIBIION (HYHKITHIA.

[IepBblii 3aMeuartenbHbli npeaein. CiencTBus.

Bropoii 3ameuarensubiii ipeaen. CieacTBusi.

PackpeiTHE HEONTPEAETEHHOCTEN.

OnHOCTOPOHHUE MTPEAENBI.

HenpeprsiBHOCTh yHKITMN B Touke. Knaccudukarus Touek pa3phiBa.

Onpenenenue npou3BOAHOM. [ €OMETpUUECKUA CMBICIT TPOU3BOIHOM.
DOU3NYECKU CMBICIT TPOU3BOTHOM.

OcHOBHBIE TIpaBUIIa BRIYUCICHUS MPOU3BOIHBIX U TU(PEpeHITHATOB.
[TpaBwiio nuddepeHpoBaHus CI0XKHON (DYHKITUH.
Tabnuma npon3BOAHBIX.

HpOI/IBBOI[HBIC BBICHINX ITOPAAKOB.
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MexaHU4eCKHl CMBIC BTOPOM MTPOU3BOTHOM.
[Tpunoxxenue quddepennnana K TpuOIMKEHHBIM BBIUYHACICHHSM.
[IpaBuno Jlonurans pacKpbITUS HEONIPEAECIEHHOCTEM.

JlocTatouHble NpU3HAKH (YCIOBHS) MOHOTOHHOCTH AU(depeHInpyemMoit
GyHKLIHH.

Touku skcTpeMyMa u 3kcTpeMyM pyHkmu. Heobxoaumoe yciaoBue
skcTpemyma audpepeHiupyeMon QyHKITUH.

Hoctatounoe ycnoBue 3kcTpeMyma auddepenunpyemMoit GyHKIIHH.
BrIyki10cTh M BOTHYTOCTH Tpaduka ¢pyHkiuu. Touku neperuda.

AcumnToTsl Tpaduka GyHKIMN: BEpTUKAIbHBIC, TOPU3OHTAIbHEIC,
HAaKJIOHHBIE.

Oo6mas cxema uccienoBanus pynkuuu. [loctpoenne rpadukos
GyHKLIHMA.

3 cemecTp
Bonpocel 1141 3K3aMeHa

[TonsiTHE KOMIIEKCHOTO YHCJIA. FGOMeTpI/I‘IeCKaH HHTCPIIPpCTAIS
KOMIIJICKCHOI'O YHClJIa.

MOI[y.TH) N apryMmCHT KOMIIJICKCHOI'O 4HCJIA. KOMHHCKCHO-COHP)DKGHHI)IC
quciia.

AnreOpaunyeckas ¢popma 3anmucy KOMIUIEKCHOTO yucia. JleficTBus Han
KOMIUIEKCHBIMM YKCJIaMU B aliredpandeckoit popme. Onepanus
COMPSIKEHUS.

Tpuronomerpuueckas popma 3arucu KOMIUIEKCHOTO yucia. [leficTBus
HaJ] KOMIUJIEKCHBIMU YUCJIaMU B TPUTOHOMETPUYECKOM (hopme.

[TokazaTenbHas popma 3amucu KOMILJIEKCHOTO yucia. JledcTBus Haj
KOMIIJIEKCHBIMHM YMCJIaMH B MTOKa3aTelbHOMN (hopme.

BOBBGI[GHI/IC KOMIIJICKCHOI'O 4HCJIa B CTCIICHD.

Uto HazbIBaeTCs mepBooOpazHoi nanHOM GyHKMu? Teopema
0 nmepBooOpa3HbIX. JlaliTe onpeneneHne HeonpeaeaIeHHOTo nHTerpaia. B
YeM COCTOUT OCHOBHAs 3a]1a4a UHTETPAIbHOTO UCUUCIICHUS ]
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KakoBbI OCHOBHBIE CBOMCTBA HCOIIPCACIICHHOTO I/IHTeTpaJIa? Ta6Jmua
OCHOBHBIX MHTCI'PAJIOB.

Onuiure MeTo1 3aMEHbI IEPEMEHHON B HEONPEICIICHHOM UHTErpase.

Merton unterpupoBanus o yactsaM. HazoBurte kinacchl GyHKITUH,
UHTETPUPYEMBIX MO YACTSIM.

Pa3yioxenne MHOTOUJIEHA Ha JINHEWHbBIEC U KBAJAPATHBIE MHOXKHUTENH C
JNEHUCTBUTENbHBIMU KO3(PPULIUEHTAMH.

Omnpenenenne KpaTHOCTH KOPHSL MHOTOYJIEHA.

Pazioxenune parmoHaIbHON JpoOH Ha IEIYIO YacTh B DJIEMEHTapHBIC
TpoOH.

Kakue apo6u HazbiBatoTCs npocremmnmu? MuTerpupoBanue
IPOCTEUIINX PALIMOHAIBHBIX IPOOEii.

Kak pa3inoxuth NpaBUIbHYIO pallMOHAIBHYIO ApOOb Ha pocTenine?
HuTerpupoBanue 1poOHO-palliOHANTBHBIX (YHKIIHM.

3aaum, NPUBOASILNE K TOHATHUIO ONPEIEIIEHHOTO UHTErpasa (3a1ada o
Macce (urypsl, 3aja4a o 0131 KPUBOJMHEUHOW Tpaneuun).

[ToHATHE MHTErpaIbHON CyMMBI. AJITOPUTM €€ COCTABJICHUS.
Onpenenenre onpeaesieHHOr0 HHTErpaa 1o OTPe3Ky. Y CIOBHE €ro
CYILIECTBOBAHMUSI.

['eoMeTprUeCKUd CMBICIT ONPEAEITICHHOTO MHTETPalia MO OTPE3KY.
PuU3NYECKNN CMBICIT OIIPEIEIIEHHOIO UHTErpala.
CBoIICTBA ONPENETEHHOT0 UHTErpaia. TeopeMa 0 CpeaHEM.

OmnpeneneHHbIN HHTErpall ¥ ero Beraucienue. ®opmyia HeroroHa-
JleiOnuUIIA.

3amena HGpCMeHHOI\/'I B OIIPCACIICHHOM HMHTCI'PAJIC 11O OTPEC3KY.
I/IHTerI/IpOBaHPIC MO 4acCTAM B OIMPCACICHHOM MHTCIPAJIC I10 OTPE3KY.

FGOMeTpI/I‘IeCKI/IC IMPHUIIOKCHUA OIIPCACIICHHOI'O MHTCI'paJjid: BBIYMCJIICHUC
rmomaz[ef/i IIJIOCKHUX (I)I/Il"yp, NJIMHbI AYyTHU, 0o0BEeMa Tejia 110 U3BECTHBIM
MMOIICPCUYHBIM CCUCHUAM, BBIYUCIICHUC o0BeMa Tejia BpaliCHU:.

DU3NYECKUE U MEXAaHUYECKUE IMPUIIOKCHUA OIIPCACIICHHOIO MHTCIPaJlla.
Brruucnenue MacCC, KOOpAUHAT HCHTPOB TAKCCTHU, MACC ITIIOCKHUX
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o0JstacTen.

HecobcTBeHHbIE MHTETrpalibl ¢ OECKOHEUHBIMU MTpEAeIIaMU
uHTerpupoBanus (1-ro pona).

HecoOcTBeHHbIE MHTETpajibl OT HEOTPAHUYEHHBIX PYHKIUHI (2-T0 poa).

Yro Ha3bIBaeTCs GyHKIMEH IBYX U O0Jiee MEpeMEHHBIX. Y KaKUTE
CIIoCOOBI UX 3aaHUS.

Oo6uactb onpezeneHnst PyHKIHUH IBYX U Tpex nepemeHHbiX. Kak ona
n300pakaeTcsi TeOMETPUUYECKU?

I'paduk GyHKIIMU ABYX MIEPEMEHHBIX.
[Ipenen GpyHKIMU ABYX MEPEMEHHBIX B TOUKE.

HenpepsiBHOCTh PYHKIIMU JBYX MEPEMEHHBIX. TOUKH U IMHUU pa3pbiBa
(GyHKIMH IBYX IEPEMEHHBIX.

YT0 HaA3bIBACTCS YaCTHBIM U MOJIHBIM MpUpamcCHUCM (I)YHKI_[I/II/I?

JlaliTe onpeneneHne 4acTHbIX MPOU3BOAHBIX. Kak BBIUMCISAIOTCA
YaCTHBIE TPOU3BOJIHBIC?

KakoB reoMeTpru4eCcKuil CMbICI YaCTHBIX MTPONU3BO/IHBIX.

Huddepenumpyemoie dpynkuuu. [Toaneiil nuddepenuuman GpyHkuuu
JIBYX MEPEMEHHBIX.

Ero IMPHUITOKCHUA K HpI/I6J'II/I)KeHHBIM BBIYUCIICHUAM.

YacTHbIe IMPOU3BOJHLIC BTOPOI'O IMOPSAAKA. PaBeHCTBO cMEIIaHHBIX
YaCTHBIX IIPON3BOJHbIX.

DKkcTpemMyM (PYHKITUU ABYX MMEpeMEeHHBIX. HeoOXoaumbIe U JOCTaTOYHBIE
yCJIOBHSI DKCTpeMyMa QyHKIIUH JIBYX TIEPEMEHHBIX.

Urto HazpiBaeTcs quddepeHnmnanbHbM ypaBHeHruem? Chopmynupyite
ompeneneHus mopsiaka auddepeHnaTbHOr0 YPaBHEHUS, PEIICHUS
YPaBHEHHUS.

N3noxute MeToabl pemienus 1uddepeHnanbHOro ypaBHEHUs IEPBOTO
TOPSIZIKA: &) C Pa3ACIIIONINMUCS TTePEMEHHBIMU, 0) OHOPOIHBIX
mudepeHInaIbHbIX YPaBHEHUH, B) TMHEUHBIX AU dEepeHInaTbHbBIX
YPaBHEHHUM.

JlaiiTe ompeenaeHust 00Iero U 4acTHOTO peleHui quddepeHnanbHoro
ypaBHEHUS.
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B dem coctout 3anaua Komm? Chopmynupyitte 3anaay Ko
TE€OMETPUYECKH.

Chopmynupyiite Teopemy Kormm.

JlaliTe reoMeTprUUYeCKyI0 HHTepIpeTaruio 1uddepeHIuaIbHOro
ypaBHEHHSI IEPBOTO TIOPSIKA.

KakoB o0muii Bua qudpepeHuanbHoro ypaBHeH|s: BTOPOro Mopsiaka u
€ro o01Iero peneHus ?

Chopmynupyiite 3anauy Komm u reopemy Kot 1151 ypaBHeHUM
BTOPOTO MOPSIKA.

N310uTe METOABI PEILIECHUN YPABHEHUN BTOPOTO MOPSJIKA,
JOMYCKAIOIMX OHM>KEHUE MopsAKa (TpHU Ciryyas).

KaxoB o0miuii Bua ogqHopoaHoro auddepeHnaisHOT0 ypaBHEHUS
BTOPOTO MOPsiJKa C MOCTOSIHHBIMU K03 durimentamu? Chopmynupyinre
TEOPEMY O CTPYKTYype OOLIEro perieHus: TaKOro ypaBHEHHUS.

CKOJIBKO M KaKMX KOPHEW UMEET XapaKTEPUCTUUYECKOE YpaBHEHUE?

Kakoit Bug nmeet oO1iee pemieHne JMHEHHOT0 OJHOPOIHOTO
nuddepeHIaTbHOTO YPaBHEHUS ISl KAKJIOT0 U3 TPEX CIIydyaeB KOpHEH
XapaKTEPUCTUUECKOTO YPABHEHHUS?

KaxoB o0muii Bua JIMHEHHOTO HEOJHOPOAHOTO AU PEPEHITNATEHOTO
ypaBHEHUS BTOPOTO TOPsJIKA C IIOCTOSHHBIMU Kod(urimenramMu?
ChopmynupyiiTe TeOpeMy 0 CTPYKTYpE OOIIEro perieHus: Takoro
ypaBHEHUS.

Perienue TMHENHHBIX HEOAHOPOHBIX AU (PEepeHITnaTBbHBIX
ypaBHeHH# || mopsaka ¢ mocToSHHBIME KOA(DPUITHEHTAMU CO
CIIEIMAJIbHOW MIPABOU YACTHIO.

Pemenue cucreM nuHelHbIX nuddepeHnaibHbIX YpaBHEHUN €
NOCTOSIHHBIMH KO3 (ULIEHTaMHU.

Yucnosele nocneaoBaTebHOCTH. YucmoBou psif. OCHOBHBIE MOHSATUS
(cxoaUMOCTh, CyMMa U Ap.).

Psn reomerpuueckoit nmporpeccuu. CyMma psiia reOMETPUYECKOM
IIPOTPECCUM.

Ocratok psiia. OCHOBHBIE CBOMCTBA cXOsIUXCs psaioB. HeoOxoaumebrit
npu3Hak cxoguMoctu. CiecTBre, TOCTaTOYHbIN TPU3HAK
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PaCXoAMMOCTH YHUCIIOBBIX PAAO0B.

Psinp1 ¢ monoxuTensHBIME YieHaMu. JlocTaToOuHbIE MPU3HAKU
CXOJIMMOCTH 3HAKOMOJIOKUTEIBHBIX PAIOB (IEPEUUCIUTH BCE
NPU3HAKK).

HccenenoBanue Ha CXOAUMOCTD PAIOB € MOJOKUTENBHBIMU YICHAMH.
[Ipu3HaKku cpaBHEHUS. DTAIOHHBIE YHUCIOBBIE PAbI. ['apMOHHYECKUA
psa. OO0OIIEHHBIN rapMOHUYECKUN PSI.

HccnenoBanue Ha CXOAUMOCTD PSJIOB C MOJIOKUTEIHHBIMU YJICHAMHU.
[Tpuznak JlanamOepa.

HccenenoBanue Ha CXOAUMOCTD PAZOB € MOJIOKUTEIBHBIMU YICHAMH.
PanukaneHblli 1 nHTErpaNibHbIA pU3Haky Komm. CxonumocTh
0000IIIEHHOT0 TAPMOHUYECKOTO Ps/JIa.

3HakonepeMeHHbIe psAbl. JloOcTaTOUHBIN MPU3HAK CXOJUMOCTH
3HAKOIMEPEMEHHBIX PsIIOB. AOCOJIFOTHAS U YCIIOBHASI CXOJIUMOCTh
3HAKOTIIEPEMEHHBIX PSJIOB.

3nakouepenayromuecs psaasl. [Ipusnak Jleiionuma. OcTaTok
3HAKOYEPEAYIOUIErocs psifia U €ro OLCHKA.

Crenennble psabl. Teopema Abensa. CTpykTrypa 00JacTi CXOIUMOCTH
CTENEeHHOro psifa. MHTepBas u paainyc cCXOAUMOCTH CTETIEHHOTO Psija.
CtpykTypa 001acTH CXOAUMOCTH 0000IIIEHHOTO CTEMEHHOTO PsIa.

H&XO)KI[GHI/IG obOmactn CXOAUMOCTH CTCIICHHOI'O psaa.

Paznoxenue ¢pynkiuii B crenennbie psiabl. Paael Teitnnopa u Maknopena.

VYcnoBus paznoxkumoctu pyHkuuu B psajg Teitnopa.
Paznoxenue B psg MakiiopeHa HEKOTOPBIX 3JIEMEHTAPHBIX (DYHKITUH.

JBoitHoM nHTEerpan. OnpeneieHne, MEXaHUIYECKUN U TEOMETPUYECKUI
CMBICJI, CBOMCTBA, T€OpEMA CYIIECTBOBAHUSI.

Ceznenue kK noBTOpHOMY (JlexkapToBa crucTeMa KOOpJMHAT).
[lepexoa B ABOMHOM MHTETPaJIe K MOJISIPHBIM KOOPIMHATAM.
[IpunosxeHus IBOMHOTO MHTETpaja K 3aja4yaM MEXaHUKU U (PU3UKH.

CBeznieHre K JBOMHOMY U OOBIYHOMY OMPEAEIEHHOMY UHTETpaity (s
HUIMHAPUYECKUX OpPYCOB.

[lepexoa B TpOMHOM MHTErpajie K HWIHNHAPUUYECKUM U CHEePUUECKUM
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koopauHaTam. [ IpunoxeHus TpOWHOTO UHTETpalia K 3a/1ayaM MEXaHUKHU U
bu3uKy.

KpuBonunelnble nHTErpansl 1-ro poaa. OnpeneneHue, MEXaHUYECKUI
CMBICJI, CBOMCTBA, TEOpEMa CyllleCTBOBaHUsA. CBEIEHHE K
ONpeeIEHHOMY HHTETPAITY.

[TpunoxkeHust KpUBOJIMHENHOTO UHTErpajia 1-ro poja K peleHuto 3a1a4y
MEXaHUKHU U (PU3HKHU.



