MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

YTBEPXIAIO
Hupextop UCA

YTBEPXJIAI /A.N. Toncryxun/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

16.02.2026 .

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.10 Marematuka

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
(ceranbHOCTD)

21.03.02 3eMeyCcTpONCTBO U KaJacTpbl

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

(bakaaBp/MarucTp/CeHaIKCT)

Kanmactp HeABMKUMOCTH

HanpaBieHHOCTb
Kypc 1,2
Cemectp 1,2,3,4

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoeMKocTb 10 yueOHOMY IUIaHy 432 /12 4acOB/3a4ETHBIX €IMHHII
Jlexknun 12 JacoB
JlabopaTopHbIie pabOThI - 4acoB
[IpakTrueckue 3aHATHS 14 4acoB
WNnas xoHTakTHas paboTta - 4acoB
Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 26 4acoB
KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB
Kypcogoii mpoekt (pabota) - ceMecTp
CamocrosrenbHas paboTa 00yJaronmxcs

(0e3 yuera 3K3.) 334 4acoB
CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30 JacoB
DK3aMeH 2,4 ceMecTp
3auer 3 ceMecTp
BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermanbHOCTH) 21.03.02 3eMieycTpOCTBO M KaaacTphbl

[TporpamMmmy cocTaBuIu:

CTapIIMi NMpenoaBaTesib BM COI'NTACOBAHO 0.B. Muxanapona
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA

Kadenpa Briciieit MaTeMaTHKH

(HaumeHoBaHME Kadeapsl)
14.01.2026 pOTOKOJ Ne 5

(mara)
3aBenyronuii kKageapoit COT'JTACOBAHO B.A. lBanoB

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO A.H. ®aneer

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COTI'JTACOBAHO H.A. ®ununa

(1.0. ®amumnus)
Oxcnept(pl): Eponos U.C., upexktop OOO"Mexa"

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 19.02.2026 r.
Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



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
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT

1. YK-1 VK-1.1 Bemonuser 3HAHHA: 3HACT MEXaHNU3Mbl 1 METOINKH IIOMCKA,

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

OCYIIECTBIIATh  |pEIICHUS TIOCTABIEHHON |CUCTEMHBII MOAX0 B 001acTH 00pa30BaHuUs

IIOMCK, 3aga4un I/IH(bopMaHI/H/I, e€ |YMeHHus: YMCCT aHAJIM3UPOBATh U BBIACIIITD 0a3oBbIe

KPUTHYECKHIA KPUTUYECKUI aHAIIN3, COCTABJISIOLIME TTOCTaBICHHBIX 33/1a4 OCYIIECTBIATh

aHaJIu3 U CUHTE3 |0000IIeHHE U HABbIKHU: BJIAJICET METOJaMU YCTAHOBJICHUSA

uHOpMaMU, |OpEeACTaBICHHE Ha MPUYUHHO-CIICACTBEHHBIX CBSI3€U U OMpeIeTICHUs

IPUMEHSATh OCHOBE 3HAHUMH Han0oJiee 3HAUMMBIX CPEJIM HUX B PEIICHUU

CHUCTEMHBIN €CTCCTBCHHO-HAYYHBIX [IOCTABJICHHBIX 3a/1a4

MOAXO0M 151 JUCUHUIUIH U

peteHus COBPEMEHHBIX

MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX

3a71a4 TEXHOJIOTHI
YK-1.2 3HAHMS: 3HACT METOJIMKH ITOCTAHOBKH LIEJIN U
CucremaTuzupyer CIOCOOBI €€ IOCTHKEHUS, HAyYHOE MPEICTABIICHUE O
00HApPYKEHHYIO pe3ynbTaTax 00padoTku nHPOpMaIUU
uH(pOpMaIIHIO, YMEHHsI: YMEET HAXOAUTh U KPUTHUECKU

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

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

HABBIKHU: BJaJIeeT MEXaHU3MAMHU MTOMCKA
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

3HAHUSI: 3HAeT UCTOYHUKHU UHOpMaLu, TpeOyeMon
JUISL pEIIEHUs TOCTAaBJIEHHON 3a/1a4uu

YMeHHSI: YMEET UCIOIb30BATh PA3JINYHbIE THIIbI
MTOMCKOBBIX 3alIPOCOB, pacCMaTpPUBaTh X
BO3MO>KHBIE JIOCTOMHCTBA ¥ HEIOCTATKH

HaBBIKH: BIIAJICET CIIOCOOHOCTHIO MOUCKA
UH(OPMAaLIKK 7S peIlIeHHs] TOCTABICHHOM 3ajauu 110
pa3IMYHbBIM THUIIAM 3alIPOCOB

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

3HAHMS: 3HAET BO3MOYKHBIE BAPUAHTHI PEIICHUS
THUNHWYHBIX 3a7a4

YMeHHsI: yMeeT 000CHOBBIBATh BApUAHTHI PELICHUI
ITOCTaBJIEHHBIX 3a/1a4

HABBIKH: BJIAJI€ET CIOCOOHOCTBIO MpeAIaraTh
BAPUAHTHI PEIIECHUS [TOCTAaBICHHOM 3aa4H
HEJOCTaTKU




VK-1.5 ®opmynupyer u
apryMEHTUPYET BBIBOIBI
U CYXKJICHUs, B TOM YHCIIE
C IpUMEHEHUEM
dunocodckoro
MOHATUMHOTO amnmnapara

3HAHUSI: 3HACT OCHOBHBIC Pa3IN4us MEeX1y (akTamu,
MHEHUSIMH, HHTSPIPETALMSIMU 1 OLICHKAMU

yMeHusi: ymeeT (OpMUPOBaTh COOCTBEHHOE MHEHHE
0 (aKTax, MHCHUSIX, HHTEPIPETAIMSIX U OLCHKAaX
uHpopMaun

HABBIKH: BJIaJICET CIOCOOHOCTHIO (HOPMHUPOBATH U
apryMEHTHPOBATh CBOM BBIBOJIBI 1 TOUKY 3PEHUS

2. OIK-1
Cnocoben
peliaTth 3a1a4n
npodeHCCHOHAI
bHOU
JESITeIbHOCTH,
TIPUMCHSIS
METO/IBI
MOO/ICJTMPOBHAN
H)
MaTeMaTHIECKOT
0 aHaju3a,
€CTECTBCHHOHAY
YHBIE U
OOLIEMH)KEHEPH
bI€ 3HAHUS

OIIK-1.1 3#aer OCHOBEI

3HAHHSA: 3HACT OCHOBEI MCTOH0B MOJACINPOBAHMA,

METO/I0B MaTEMaTHYECKOT 0 aHAJIN3a, MAaTEMATHYECKON
MOJIEJIMPOBAHUS, CTaTUCTHKH, HAYK O 3eMJIe, Fe0Ae3H1H, KapTorpaduu,
MaTeMaTH4eCKOro JUCTaHLIMOHHOT'O 30HAUPOBAHUS IPUMEHUTEIBHO K
aHaym3a, 3aj1auaM NMpo(ecCHOHANIBHOM NesITeTbHOCTH
MaTeMaTHYeCKOM YMEHH:

CTaTHCTUKH, HAyK O HABBIKU:

3eMiie, I'e0J1e3uH,

KapTorpaduu,

JUCTaHIIMOHHOTO

30HUPOBAHUS

IPUMEHHUTEIBHO K

3a/a4am

npodeccuoHaIbHON

OIIK-1.2 Ymeer pemiaTe |3HAHUSA:

CTaHapTHERIC YMeHHusA: YMEET peniaTb CTaHAAPTHHIE
npodeccuoHabHbIC poQeCCHOHAIIbHBIC 33J1a4H, TPUMEHSST METO/IbI

3ala4u, IIPUMCHSA
METOAbl MOJACIINPOBAHUA,

MOACIIMPOBAHUA, MATEMATUYCCKOI'O aHAJIM34a,
C€CTCCTBCHHO-HAYYHBIC U O6H_IGI/IH)KeHepHBIe 3HaHUA

MATEMATUYCCKOT O HaBBLIKH:

aHanm3a, CCTECTBEHHO-

Hay4HbIC U

0O0I1IenHKEHEPHbIE

3HAHUS

OIIK-1.3 HUcnons3yer 3HAHHA:

PE3YIbTAThI YMEHUSA:

MOZACINPOBAHNA, HaBbIKM: VCIIONB3yeT pe3ybTaThl MOJCIUPOBAHUS,
MaTCeMaTHICCKOTO MaTEMaTHYECKOr0 aHaJIn3a I 000CHOBAHUS

aHajam3a Juis
000CHOBaHUSI BHIBOIOB,
pEeKOMEH A

BBIBOJIOB, PEKOMEHIALINI

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa oTHocuTes K 00s3aTenbHoi yactu OITOIN.
JucnumnnuHa sSBIseTcs 00s53aTeTbHON

Jns  mpomomxkenust  (GopMHpOBaHUS — 3aABICHHBIX  KOMIIETEHIIMH  HEOOXOIWMBI  3HAHUS
NpeIIIeCTBYIOMNX TUCHUIUTMH: HauepraTenbHas reoMeTpusi u uHxeHepHas rpaduka (YK-1),
Odwusuka (YK-1), ®usuka (OI1K-1)

W3ywyaemass IUCIUIUIMHA SIBIIIETCS OCHOBOH IS TPOJOJDKCHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIETeHIMA B cienyromux aucrumuimHax: @umocopus (YK-1), DkoHOMHKO-MaTeMaTHYeCKHE
meroasl U MopaenupoBanue (OIIK-1); rocymapcTBEeHHOW WTOTOBOWM arrectanuu B (opme:
BrimonHenue, MOATOTOBKA K MPOIEAYpPE 3alIUThI U 3allUTa BBITYCKHOW KBaIM(DHUKAIIMOHHOMN
pa6otsl (YK-1), BeimonHenue, moaroToBka K Ipoleype 3auThl | 3aluTa BBITYCKHOM



KkBauuKanroHHoi padotsl (OITK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asSBICHHBIX KOMIIETCHIUN HMCIIOIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peaM3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN

oaAXOAbI.

OCHOBHBIMH CTPATCTUYCCKUMU TCXHOJIOTUSAMU ABJIAIOTCA: JICKIUMOHHBIC 3aHATHA, IMPAKTHYCCKUC

3aHATHA
Ha JOCTHUIKCHHUEC KOHKPCTHBIX ueneﬁ O6y‘IeHI/IH HaITpaBJICHEI
TCXHOJIOTHH: 3aJJaHUs, KIIaCCUYCCKas JICKIIMA

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

IIPUMCHACMBIC TAaKTHUYCCKHUE

1 cemecTp
. Konuuectso | DopMmupyemsie
Buael 1 TeMbl 3aHATHH
4acoB KOMIETESHIINH
JInHeliHasi aareopa 42 YK-1
Jlexuus. [lonarue marpunbl. KBagpaTHele MaTpuLbL. 2
Omnpenenurenu 2-ro u 3-ro nopsaka. Munopsl. Anredpanyeckue
nonofiHeHus. Pa3noxxenue onpenenuTens 1mo IeMeHTam NepBoi
ctpoku. OnpeaenuTenu n-ro nopsiaka. OCHOBHbIE CBOMCTBA
onpeaenutenei. Teopema o pa3noKeHUU OMPEACTUTENS 110
3JIEMEHTaM IIPOM3BOJIBHOTO psiaa. Teopema 00 aHHYJIMPOBAHUU
3amanus 111 CaMOCTOSITEIbHOM padOThI, B TOM YKCJIE BHIMIOJHEHNE
KP
N3yuenune NeKIMOHHOTO MaTepHalia U MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, W3y4YEHUE AOMOIHUTENBHOTO MaTeprasa, BbIIOJHEHUE
TOMANTHUX 3aIaHUH M pacueTHO-rpadmueckux pador. 40
BexkTopHas aareépa u aHAJINTHYECKAs] TeOMETPHS 66 VK-1
[IpakTuueckoe 3ansTue. JINHeHbIe ONEpalli Ha/l BEKTOPAMH. 2
CxkansipHoe, BekTopHoe, cMenIaHHOE MPOU3BEICHHST BEKTOPOB.
['eomeTpuyeckre CMBICIBI.
[Ipaktuueckoe 3ansatue. [Ipsmas nuaus Ha miockoctu. [psmas u 2
TJIOCKOCTh B ITPOCTPAHCTBE. B3amMHBIE pacionoKeHUSI.
Jlekuus. BekTopbl, OCHOBHBIE TOHATHSA. JIMHEHHBIE OnIepalluy HaJ 2

BEKTOpaMmu, cBoiicTBa. CocTaBisronias Bekropa. [Ipoekius Bekropa
Ha 0Cb, CBOMCTBA IpoeKuui. [IpsiMoyronbHas cuctema KOOpAnHaT.
Koopaunartsl Bexktopa u Touku. [{nuHa BekTtopa. Hampasistomue
KOCHHYCHI BEKTOpa. /{1151 BEKTOPOB, 3aJaHHBIX CBOUMU
KOOpJIMHATAMMU: YCIIOBHE PAaBEHCTBA, JINHEHHBIE ONlepalluy, MPU3HaK
KOJUIMHEAPHOCTH BEKTOpOB. CKallIpHOE ITPOU3BEIEHUE BEKTOPOB U
ero cBoycTa. HekoTopsle MpUI0KEeHNs CKaISIPHOTO
pou3BeieHUs. BekTopHOE Mpou3BeeHNE BEKTOPOB €r0 CBOMCTBA.
BripaxkeHue BEeKTOpPHOTO MPOU3BEICHHS B KOOPAUHATHOU hopme.
MexaHuueckuii CMBICT U HEKOTOPBIE MTPHIIOKEHNSI BEKTOPHOTO
Mpou3BeIeHUs (BBIYUCIICHUE TUIONIA/Id TPEYTrOJIbHUKA U
napajuleJorpaMMa, MOMEHT CUJIBI, YITIOBasi CKOPOCTh). CMelaHHoe
IIPOU3BEJIEHNE BEKTOPOB, €r0 FTEOMETPUUYECKHUI CMBICT U CBOMCTBA.
3anuch CMEIIaHHOTO MTPOU3BEACHUS B KOOPAUHATHON (hopMe.




HekoTopsie mpuiiokeHus CMEIIaHHOTO MPOU3BEICHUS
(BRIYMCIIEHUE 00BhEMa MapallyIeNIeUIea, TPEYTOIbHOW TUPAMHU/IBI).

3a,I[aHI/I$I JIIA CaMOCTOSITCIIbHON pa6OTBI, B TOM YHMCJIC BBIITIOJIHCHUEC
KP

I/IsyquI/Ie JICKOMOHHOI'O MaTr€purajia 1 NOArOTOBKA K TCKYHIEMY
KOHTPOJII0, M3YYCHHUC JOIIOJHUTCIBHOI'O MaTCpurajia, BHIIOJIHCHUC

JIOMAIIIHUX 33JlaHUH U pacueTHO-TpaduuecKux pador. 60
Wnag xonrakrHasg pabdora: 0
2 cemecTp
N KomunuectBo | @opmupyemsie
Bunbl 1 TeMbl 3aHATHI
4acoB KOMIETEHIMH
BBeneHue B MaTeMaTHYeCKHH aHAJIN3 23 YK-1
Jlexuus. @yHKUMY AEUCTBUTEIBHON IEPEMEHHOM, 001aCTh 2
OIpECIICHUS.
[Ipenensl, BeuKrcieHUE MpeAenoB. Buabl HeonpeaenéHHOCTEN 1
CHOCOObl UX PACKPBITHUSL.
3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP
W3ydeHue NeKIMOHHOI0 MaTepuaa U NOJAroTOBKA K TEKYILEMY
KOHTPOJIIO, M3YYEHHE JOIOJHUTEIBHOIO MaTEpUaa, BBIIIOJIHEHHUE
JIOMAIIIHUX 3aJaHUil U pacuyeTHO-rpaduYecKuX padoT. 21
JnddepennuanbHoe ncunucjaeHne PyHKIUU OAHON MepeMeHHOMH 26 YK-1
[TpakTuyeckoe 3anstue. HempepbslBHOCTh GYHKIIMU B TOUKE, TOUKU 2
paspsbiBa.
IIpousBoaHas, e reoMeTpUYECKU CMBICI. [Ipon3BogHAas CIOXKHON
(GyHKIHIH.
Jlorapudmuueckoe auddepeHpoBaHue.
Jlexuus. [pupamenue pynkuuu u quddepeHmuan. 2
CBs13b Mexy TG GEpeHIIPYEMOCTHIO U HEMTPEPBIBHOCTHIO
(GYHKIHIH.
[TpousBonHas GyHkuu. CBs3b MeXAY MU (HEPEHIUPYEMOCTIO
(GYHKIIMY U CYLLIECTBOBAaHUEM Y Hee Mpou3BoaHON. uddepenunan
HE3aBUCUMOM nepeMeHHOMU. [IoHATHEe KacaTeIbHON K KPUBOA.
['eomeTprueckuii 1 GU3NUECKHUI CMBICI TPOU3BOIHON U
muddepenimana. YpaBHeHHE KacaTeIbHONH M HOpMaU K TpauKy
(GyHKIIH.
[TpousBonHas u quddepeHnran mnocTosIHHOM, CyMMBI, pa3HOCTH,
pou3BeieHus, yactHoro Gpynkuuid. [lponsBogHas u
g depeHIman CIoKHON QyHKIUH.
Jlorapudpmuueckoe muddepennuposanne. [IponsBogHas o6paTHOI
¢ynkuuu. Tabmuma npousBoaHbIX. [IponsBoanas GpyHKIUY,
3aJaHHON mapaMmerpuuecku. HesBHO 3aanHast pyHKLMS, U ee
IIPOU3BOIHAS.
[TpumeHeHne TMHEWHON annpoKCcUMay QyHKIUN
(muddepennmana) K MpUOINKEHHBIM BEIYUCIICHUSM.
[TpousBoaHbie U AU PepeHIInanbl BEICIIUX MOPSIKOB.
MexaHMYeCKHUid CMBIC IPOM3BOAHON BTOPOTO MOPSIIKA.
3agaHus U1 CaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBIIIOJIHEHUE
KP
W3y4eHne NTEeKIUOHHOIO MaTepuaa U NOArOTOBKA K TEKYILEMY
KOHTPOJIIO, W3YYEHHE AOIOJHUTENBHOIO MaTeEpHaa, BHIIIOJIHEHHUE
JIOMAaITHUX 3aJaHuH B pacuyeTHO-rpaduIecKux padoT. 22




DYHKIUH HECKOJIbKHX MepeMeHHbIX. JJ1eMeHThI TEOPHH MOJIsI

23

[TpakTrueckoe 3austue. O0nacTh onpenaeneHus QyHKIUU ABYX
MEePEMEHHBIX.

YacTHble TPOU3BOIHBIE.

DKcTpeMyM (DYHKIHMU ABYX MEPEMEHHBIX.

3aaHus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YMCJIE BHIMOJHEHUE
KP

N3yuenune NeKIMOHHOTO MaTepHralia v MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, W3y4YEHUE AOMOIHUTEIHHOTO MaTepuasa, BhIIOJIHEHUE
JIOMAIIHHX 3aJaHui B pacueTHO-rpadMIeCKUX padoT.

21

Wnag xonrakrHasg padora:

IloaroroBka K S3K3aMEHY

30

IIpoBeaeHuE PK3aMeHa

VK-1

3 cemecTp

Buap! 1 TeMbI 3aHITHH

KommuectBo
qacoB

dopmMmupyembie
KOMIIETCHIIMH

Heonpeneaennplii HHTErpaJa

24

Jlexuus. HemocpencTBeHHOE HHTETPUPOBAHUE: METO] PA3II0KEHUS,
NOJIBE/ICHUE 1101 3HAK TuddepeHnmana.

HenocpencTBeHHOE HHTETPUPOBAHKE: METO/1 PA3I0KEHHUS,
NOJIBE/ICHUE 1101 3HAK TuddepeHnmana.

HuTerpupoBanue BIpaXXEHUN, COJEPKAIINX KBaIPATHBII
TPEXUJIECH.

2

3aaHus 111 CaMOCTOSITEIbHOM padOThI, B TOM YHCJIE BHIMOJHEHUE
KP

N3yueHune NeKIUOHHOTO MaTepHUalla v MOATOTOBKA K TEKYILIEMY
KOHTPOJII0, W3y4YeHHUE JAOMOTHUTEIHHOTO MaTepuasa, BHIMOJTHEHNE
JIOMAIIHHX 3aJaHui 1 pacueTHO-rpadUIECKUX padoT.

22

YK-1

Oﬂpe}IeﬂeHHble HHTETPaJjabl

24

[IpakTueckoe 3aHgaTHE. BhIuncaeHne ONnpeeIEeHHOr0 HHTerpaia
10 OTPE3Ky. 3aMEHa IEPEMEHHOM B OIIPEIETICHHOM UHTErpalle.
WHTerpupoBaHue 1o 4acTsm.

Hecob6cTBeHHbIE HHTErPAIBI.

I'eomeTpuyeckne MpUIIOKEHNs ONIPEAEICHHBIX HHTETPAJIOB:
TJIONIA/Ib TJIOCKON (UTYPBI, 00bEM Tella BpalleHHUs], JUIMHA JYTH

3amaHus I CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP

N3yuenune NeKIMOHHOTO MaTepralia ¥ TOJArOTOBKA K TEKYIEMY
KOHTPOJIIO, W3YYEeHHE AOMOJIHUTEIHLHOTO MaTepHasa, BEIIOTHEHUE
JOMAIIHUX 3aJaHui 1 pacueTHO-rpabHIeCKUX PadoT.

22

YK-1

JInddepennuanbHbie YPABHEHHS

24

[TpakTuueckoe 3austue. JuddepeHnuanbabie ypaBHEHHS €
pa3ACISIOMUMUCS TIEPEMEHHBIMU.

Onnopoausie quddepeHnnanbHbie ypaBHEHUS TIEPBOTO MOPSIKA.
JIunelinpie ypaBHeHHUs 1-T0 nopsaka.

YpaBHEHUsI, 10MTYCKAIOLIUE NOHUKEHUE TTOPSIKA.

JIvHeitHbIe OTHOPOAHBIE YPABHEHUSA C MOCTOSHHBIMU

K03 dUIIMEHTAMH.

YK-1




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, M3y4YEHUE AOMOIHUTEIHHOTO MaTepuasa, BhIIOJHEHUE
JIOMAIIHKX 3aJaHui B pacueTHO-rpadMIeCcKUX padoT.

22

Wnag xonrakrHasg padora:

4 cemecTp

Bunsl u TeMBI 3aHATHH

KoanuectBo
JacoB

dopmupyembie
KOMITETCHIIUH

YucjaoBbIe U CTENEHHbIE PHAAbLI

42

Jlexuus. Yucnossle psasl. IIpu3Haku cxoqumocTu
3HAKONOCTOSHHBIX psAoB. [Ipusnaku cpaBHenus. [Ipu3nak
JMamambepa.

PanukanbHblll 1 MHTErpajbHbIN NpU3HAKU cxoaumoctu Komm.
3nakonepemeHHbie psabl. [Ipuznak Jleitouuna. YcnoBHas u
a0COTIOTHAs CXOJIUMOCTb.

Crenennsle psabl. HaxoxxaeHue 06JacTi CXOAUMOCTH.

2

3aaHus 111 CaMOCTOSITEIbHOM padOThI, B TOM YHMCJIE BHIMOJHEHUE
KP

W3ydeHue TeKIIMOHHOTO MaTepuaa U MOJAroTOBKa K TEKYIIEMY
KOHTPOJII0, W3y4YEHUE JAOMOIHUTEIHHOTO MaTepuasa, BhIMOJTHEHNE
JIOMAaIIHHX 3aJaHui 1 pacueTHO-rpaduIeCcKUuX padoT.

40

VYK-1

KomoOunaropuka. Teopusi BeposiTHOCTEH

33

[TpakTnueckoe 3ansatue. KomOunatopuka.

Knaccuueckoe, reoMeTpu4ecKoe U CTaTUCTUYECKOE ONPEACIICHUS
BEPOSITHOCTEH.

TeopeMa Cl10)KeHHS U YMHOXKEHUS BEPOSTHOCTEN. Y CII0BHAs
BEPOATHOCTb. BeposITHOCT MOSABIEHUS XOTS ObI OAHOTO U3
COOBITHIA.

®opmysa NoaHON BEpOITHOCTH U (hopmyibl baiieca.

[ToBTOpenue ncnbitannid. Cxema beprymm. @opmyna bepryim.
Cay4yaliHble BEJTUMYNHEL

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJTHEHHE
KP

N3yuenune NeKIMOHHOTO MaTepHralla v MOATOTOBKA K TEKYILIEMY
KOHTPOJII0, W3y4YeHHUE JAOMOTHUTEIHHOTO MaTepuasa, BBIMOJHEHNE
JOMAIIHHX 3aJaHui U pacueTHO-rpadUIECKUX PadoT.

32

YK-1

MareMaTH4ecKas CTATHCTHKA

33

[TpakTrueckoe 3ansaTue. CTaTUCTUYECKOE pacrpesiesieHue BEIOOPKH.
Omnupudeckas GyHkuus pacnpenenenus. [lomuron un
TUCTOrpaMMa.

ITpoBepka rUNOTE3BI O HOPMAIBHOM PacpEEIIEHUN TeHEpaIbHON
COBOKYITHOCTH 110 Kputepuio ITupcona

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
KP

W3ydeHune TeKIIMOHHOTO MaTepraia U MOJrOTOBKA K TEKYIIEMY
KOHTPOJTIO, W3YYCHHUE JOIOJHUTEIIFHOTO MaTepraa, BEITIOTHCHHE
JOMAIIHHX 3aJaHuH U pacueTHO-rpadUIECKUX PadoT.

32

Muas xoHTakTHasg padora:

IloaroroBka kK 3K3aMeHY

30

IIpoBegeHME PK3aMeHa
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Pazmen 5. METOJIUYECKHME VYKA3AHHUA I ObYYUHAIOIIUXCA IIO OCBOEHHIO
JUCHUIJIMHBI

W3yuenune npucuumiuHel MaTeMaTHKa pEKOMEHAYeTCs HayaTb C O3HAKOMIIEHUS ¢ paloueit
IPOTPaMMOii, €€ CTPYKTYpOW M COAEp)KaHHUEM pa3lesioB. YUeOHBI Marepual CTPYKTYPHUPOBaH,
U3y4eHUEe  JUCLHUILIMHBI OCYLIECTBIISAETCS B TEMAaTUYECKON IIOCJIEI0BATEIBHOCTH.
3aHATHSA JIEKIMOHHOI0 THIIA JAI0T CUCTEMATU3UPOBAaHHBIC 3HAHMS 110 IUCUUIUIMHE MareMaTuka,
KOHIICHTPUPYIOT BHUMaHHUE Ha HauOoJiee CIOXKHBIX M BAXKHBIX BOIpOcax. Bo Bpems JIEKLIMOHHBIX
3aHATUI PEKOMEH/IYeTCsl BECTU KOHCIEKTHPOBAHKUE Y4eOHOro Marepuana; o0panars BHUIMaHUE Ha
(GOpMYITHPOBKM UM KaTErOpUH, pPACKPBIBAIOLINE CYTh MPOOJIEMBI, SBICHHS WM MpPOIEcca;
3a(hUKCUPOBAThH BBIBOJIBI u IIPAKTUYECKHE PEKOMEH ALl N.
[TonroroBka K 3aHAITUSIM CEMHHAPCKOr0 THINA BKIIOYACT O3HAKOMIICHHE C ILIAHOM
IPAaKTUYECKOI'0 3aHATHSL; pabOTy C KOHCIIEKTOM JIEKLIUH, BBIIIOJHEHNE JOMAIHETO 3a/laHus, padoTy
c y4eOHOW W y4yeOHO-METOJMYECKOW JHUTEpaTypoil, HAYYHBIMH H3JaHUSMH W 3JIEKTPOHHBIMHU
00pa30BaTeIbHBIMU pecypcamy, PEKOMEHI0BaHHBIMU paboueii IPOTpaMMOM
JUCLUILINHEI MaTemaTHKa.

ConepxaHue caMoOCTOSITEIbHOI PadoThl omnpezensercs pabdodedl HporpaMMoi AMCLUIUIMHBI
Maremarnka, OLEHOYHBIMM M METOJWYECKMMM MAaTepUHalaMM, 33JaHUAMM W  YKa3aHUSIMH
npenojaBarens. CamocrosTenbHas padoTa MOXKET OCYIIECTBIATBCA B ayJUTOPHOH U
BHEayaAUTOpHOU (opmax. DP(PEeKTUBHBIM CPEICTBOM OCYIIECTBIECHUS CAMOCTOATENBbHOM paboThI
ABJISICTCA  DJEKTPOHHas HMH(OpPMalMOHHO-00pa3oBaTelibHAs Cpela YHHMBEpPCHTETa, KOTOpas
o0ecrieynBaeT JOCTYH K o0OOpa3oBaTeNbHONH IHporpaMme, pabouedl mporpaMme JUCLUILIUHbBI
MaremaTrka, K 3JEKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, MPOQPecCHOHAIbHBIM 0a3aM JaHHBIX U
MH(}OpPMaLOHHBIM CIIPaBOYHBIM CUCTEMAaM.
N3yuenne aucuuIuiiHel MareMaTHKa  BKJIIOYA€T  BBINOJIHEHHE  KOHTPOJIBHOW  pabOThI.
[TepuonuuHocTh npoBeneHUs, HOPMbI TEKYLIEr0 KOHTPOJI yCHEBAaeMOCTH, CHCTEMa OLICHUBAaHUS
xoz1a OCBOCHMS JVCHUATUINH IIPEICTABIICHBI B paboueit IIporpaMMe.
DopMOI TPOMEKYTOUHOM aTTECTAMU IO TUCHUAIIIMHE MaTeMaTHKa sSBIsETCA 3a4€T, DK3aMEH.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITIIMHBI

6.1. YueOHO-MeTOAMUECKOE 0OeCIIeYeHNE

KomanyectBo
AK3EMILISIPOB TIEYATHBIX

NeNe . W3IaHUH, UMEIOIIUXCS B
CHmCcoK UCTIOJIb3yeMOM JTUTEPATYPHI

n/m OuOIHoTEKE, HIIN
AJIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetn MHTEpHET
YYEBHBIE, YYHEBHO-METO/IMYECKHWE U HAYUYHBIE U3JIAHUA
1. |[lucemennsiit, Amutpuii TpodumoBny. Koncnekr nexuuii mo 9

Beicureit maremaruke [Teker] : [mommeri kype] / . T.
ITucemennsnii. 15-e u3a. MockBa: AUPUC-TTPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dx3eMiuispsl: Bcero 9.

2. |COopHUK 3aJad MO BBICIIEH MaTeMaTHKE C KOHTPOJIbHBIMU 20
paboramu [Tekct] : mocobme / K. H. Jlynry, . T.
ITucemennsiit, C. H. ®enun, 10. A. llleBuenko. Y. 1. 14-e u3n,
2022. - 574, [1] c. ISBN 978-5-8112-6174-1. Dk3eMIULSIpHI:
Bcero 20.

3. |Harancon, W. II. Kparkuii Kypc BbICIIEH MaTeMaTHKH
[OnekTponHsIii pecype] : yueoHoe nmocodue / . I1. Harancos. | https://e.lanbook.com/book/2
10-e uzn., crep. Cankr-IlerepOypr: Jlans, 2022. - 736 ¢. ISBN 10320

978-5-8114-0123-9.

4. |Bricurast MaTeMaTHKA B YIIPAaXHEHUAX U 3afa4ax [Tekcr] : B 2 27




4. : [yuebHOe mocobue ans By3oB] / I1. E. Jlaako [u mp.]. Y. 2,
2015. - 448 c. ISBN 978-5-94666-567-4. DK3eMIUISIpBI: BCETO
27.

5. [MuxanmapoBa, Omnbsra BacunbeBna. Jluneiinas anreOpa. 2/
Bekropuas anrebpa. Ananmutudeckas reomerpus [Tekct] :| https://portal.volgatech.net/b
yueOHO-MeToIuuecKoe mocobue 1o pasmenam "Jluneiinas | 00ks/Mikhadarovaineynaya
anrebpa", "Bekropnas ~ anrebpa', "Ananutudeckas | algebra_Vektornaya algebra
reomerpuss"  auciuruidabel - "Marematuka"  /  O.  B.[_Analiticheskaya_geometriy
MuxanapoBa, C. H. CycanmHa; MHHUCTEPCTBO HAyKH M a_2024.pdf
BhIcIero oopasoBanus Poccuiickoit @eneparn, ®I'bOY BO
"IToBoJKCKUMA roCyJ1apCTBEHHBIN TEXHOJOTUYECKUMA
yuupepcuter". Momkap-Ona: III'TY, 2024. - 107 c. ISBN
978-5-8158-2402-7. Dx3eMIIsIpbl: BCcero 2.
6. |I'mypman, Brnagumup EdumoBny. PykoBoacTBO K pelieHuio
3aJad [0 TEOpUH BEPOSATHOCTEM M MaTemarudeckoii | https://urait.ru/book/rukovod
craructuke [Texct : DiekTpoHHBIH pecypc] : yueOnoe| Stvo-k-resheniyu-zadach-po-
nocobue st By3oB / B. E. I'mypman. 11-e u3a. Mocksa: teorii-veroyatnostey-i-
IOpaiiT, 2025. - 406 ¢ ISBN 978-5-534-08389-7. matematicheskoy-statistike-
559583
7. |I'mypman, Bnamumup Edumonuu. Teopust BepostHocteit u| https://urait.ru/book/teoriya-
MareMaTuyeckas CTaTUCTUKA [ TeKCT : DIeKTpOHHBIN pecypc]| veroyatnostey-i-
: yueOnuk s By3oB / B. E. I'mypman. 12-¢ u3a. Mocksa:| matematicheskaya-statistika-
IOpaiit, 2025. - 479 ¢ ISBN 978-5-534-00211-9. 559584
6.2. MarepuanbHO-TeXHHYECKas 0a3a v MporpaMMHOE 00eCTICUeHHE
NoNe | Ayautopuu juis ipose- | [lepeduenb 0CHOBHOTO 000PYIOBaHHS [Iporpammuoe
/1 |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENbHOI pabo-
THI U TIPOBEJICHUS TOCY-
JTApPCTBEHHON UTOTOBOM
aTTeCTalNU
1. 123 (1) Hoytoyk Acer Aspire One 11.6" (1),[Microsoft Windows
KommexkT yuebnoit medenu (1) Enterprise, CnpaBouHas
npaBoBast cucrema
"Koncynprant  Ilmroc",
Microsoft Office

Standard, Arent Dr.Web,
Kommiekt T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiext 10
JJISL pemeHI/m OCHOBHBIX
I10JIb30BATCIIbCKUX 3a1a4

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIMCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

Kpurepun onieHUBaHMs HHAUKATOPOB TOCTH)KCHUSI KOMITETCHIINN HAITPaBIICHBI HA:
- YCBOCHHE TEOPETUYECKOT0 MaTepuasia (00beM 3HaHUH, INTyOMHa YCBOEHHUS), PEAYCMOTPEHHOTO
paboueit mporpamMmmoi;



- YMEHUE U3/1araTb MaTepuai (4eTKOCTb, TPAMOTHOCTb M3JI0KEHUS MaTepHalia, TOUHOCTh U MTOJIHOTa
BOCIPOU3BECHUS YI€OHOI0 MaTepuaa);

- YMEHHUE NPUMEHATh TEOPETUUECKUE 3HAHUS IIPU PELICHUH NPAKTUUECKUX 3aJJaHUH.

[IIkana oLleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUS
KOMIIETCHIIUU
IToporosslii OOyvaromuiics MMeeT 3HaHHUA OCHOBHOIO Marepuana,| YAOBIET-
YPOBEHb IPOSBIAET YMEHHE JIOTUYHO €ro u3jaratb, HO MOXET| BOPUTEIBHO

A0IYCKaTh HCTOYHOCTH B N3JI0KCHUU Matcpuaia,
HEAOCTATOYHO IIPaBUJIBHBIC (l)OpMy.]'II/IpOBKI/I, HCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJIHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunythiii  [OOyuaromuiics TBEpIO 3HAET MPOrpaMMHBIN MaTepuall,| XOpOIIo

YPOBEHB U3JlaraeT €ro rpamMoOTHO M IO CYLIECTBY, HE JOIYCKAeT
CYILIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIIPOC, IPABUIIBHO
IPUMEHSET TEOPETHUECKUE IIOJOKEHUS TIpU  PELICHUH
NPaKTUYECKUX BOIPOCOB W 3a/a4, BJaJeeT HEOOXOAUMBIMU
HaBbIKAMU Y IPUEMaMU UX BBIIOJIHEHUS

Beicokuit ypoBenb |OOydaronuiics riiyOOKO M MPOYHO YCBOMJ HIPOTPAMMHBINA|  OTIMYHO
MaTrepuay, I'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIa€T UCYEPIBIBAIOIINE OTBETHI HA IIOCTABICHHBIE BOIIPOCHL. B
OTBETE TECHO YBSA3BIBACTCA TEOPHUS C IPAKTUKOW, IIPU I3TOM
oOyyaromuiics  He  3aTpyAHsieTcss C  OTBETOM  IpHU
BUJIOM3MEHEHUN 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM W JIPYTMMH BUJAMU [PUMEHEHHS 3HaHUM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JIUTEpaTypou,
NEPUOJIMYECKUMHU  W3JaHUSIMU, TPABUIBHO OOOCHOBBIBAET
NPUHATBIE PEIIeHMs, CBOOOIHO BJaJEET Pa3HOCTOPOHHUMHU
HaBBIKaMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. IlpoMexxyTouHasi aTTeCTaIMs 00yJaromuXCst
[TpomexxyTouHasi aTTecTanus oOy4yaroluxcs HampaBlieHa Ha OLIEHWBAaHUE PE3yJIbTaTOB OOy4YEHHS
M0 TUCIUIUIMHE (MOYJII0) U MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLICHOYHBIX CPEJICTB.

[Ipyumepsl THUIOBBIX KOHTPOJIBHBIX 3aJaHui U3 0a3bl (OHJIA OLIEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOTrpaMMe.

DK3aMEHAIIMOHHBIN TECT
Bapuant Ne(

1. Bextopom HaspiBaetcs (BriOepute BepHOE BBHICKAa3bIBAHUE). ..
2. Haiingute KOOpAMHATHI BEKTOPA €CIIU

3. IIpu kaxom 3HauUe€HUU nbsp;BEKTOPHI nbsp;u Nbsp;NepHEHANKYISIPHBI.

4. CkanspHoe pou3BeAeHne BEKTOPoB /span>=(-2;-1;1) u /span> paBHo...
5. lanbl matpuisl nbsp;u Beranciaure C=A-3B.

6. Haiinute mpousBenenue Matpuil nbsp;u




7. OnpenenureneM N-ro nopsaka Ha3biBaeTcs (BpiOepuTe BepHOE BHICKA3BIBAHHE). ..

1) yKciio paBHOE CyMME MOIMAPHBIX TPOU3BEICHUI 2JIEMEHTOB MIEPBOM CPOKH ONPECTUTEIIS Ha UX
anredpandecKue TOTOTHEHMS

2) 4KCJIO paBHOE MTPOM3BEICHUIO AJICMEHTOB IIABHOW JHArOHAIN ONPEICTUTEIS
3) npsimoyroJibHas TabiuIa Yrcel, coaepxaiias N ctpok u N crosaoIoB

4) yuciio paBHOE CyMMe IPOM3BEICHHUH 3JIEMEHTOB KaKOT0-JIM00 psi/ia ONpeIeTuTels Ha
asreOpanyecKue JOMOJHEHHUs COOTBETCTBYIOIIUX JIEMEHTOB MapajuIeIbHOIO psaa

8. Onpenenurens nbsp;paBeH. ..
9. PerleHueM CHCTEMbI JTMHEHHBIX YpaBHEHUH nbsp;sBIsAETCA. ..
B oTBeTe yKa)uTe CyMmy

10. Ecnu onpenenutens cucTeMbl NbSp;TUHEHHBIX HEOAHOPOIHBIX YPAaBHEHUIH C
nbsp;HEN3BECTHBIMU OTIHYEH OT HYJIS (, To cuctema (BriOepure BepHOE BBICKA3bIBAHHUE). . .

1) umMeeT eIMHCTBEHHOE PEIICHNUE

2) uMmeeT JIM00 MHOXKECTBO PEIICHHIA, THOO HE UMEET HU OJJHOTO PELICHUS
3) UMeeT MHOXKECTBO PEIICHUI

4) He ©MEET HU OJTHOTO PEIICHUS

11. Tano ypaBHeHMe psAMOii B 001ieM Bujae Torna yrioBoi ko3 puuueHT npsmoii,
NEePHEHIUKYIISIPHON JaHHOM NPSIMOM, PaBeH ...

12. YpaBuenue runep0oiibl, 1300paXKEHHOM Ha PUCYHKE,

/span>

UMeeT BUI. ..

13. IMnockocts, mpoxoasimas uepe3 Tpu Touku (0;0;2),(0;2;2),(-1;0;2), sBasercs. ..
1) mtockocThio X=-1 2) miockocTbio X=0

3) miockocThio Y=2 4) mI0cKoCThI0 Z=2

14. OcTpbIit yro Mexay npsiMbiMu: 1 Nbsp;

PaBeH. ...

15. Haiigute obmacTs onpenenenus GpyHKIuu

16. Ecniu 7151 1106010 TOJIOKUTENBHOTO YKCia nbsp;CyIecTBYeT (HaleTCs) Takoe
MOJIOKHUTEIBHOTO YUCIIA YTO JJIsl BCEX YJIOBJIETBOPSIIOUINX YCIOBUIO BBITIOJHAETCS
HepaBeHCTBO: TO (BriOepuTe BepHOE BBICKA3bIBAHUE). ..

1) pyHk1us nbsp;Ha3bIBaeTcst 6eckoHeuHO Maion (0.M.¢.) mpu nbsp;(vm Ha
OECKOHEYHOCTHU

2) pyHkuus nbsp;Ha3bpIBaeTCss OeCKOHEUHO Majiol (0.M.¢.) mpu nbsp;(uau B



OKPCCTHOCTU TOYKH .

3) dyHkus nbsp;Ha3bpIBacTCs 0€CKOHEYHO 00IbINOM (6.6.¢.) mpu nbsp;(unu Ha
OECKOHEYHOCTHU

4) pyHK1MsA nbsp;Ha3bIBacTCs 0€CKOHEUHO 00ubIIoN (6.0.¢.) mpu nbsp;(nau B
OKPECTHOCTH TOUKH

17. Ecniu ¢yHKIUS nbsp;TaKoBa, YTO OJTHOCTOPOHHHUE TIPEENTbl PYHKIIMHA B TOUKE
CYIIIECTBYIOT, KOHEUHBI, HO OHH HE PaBHBI MEX Iy COO0H, TO TOUKa nbsp;HA3bBIBACTCS
(Be16epuTe BepHOE BhICKA3bIBAHHE). ..

1) TOYKOM YCTPAaHUMOTO pa3pbiBa (YHKIIUH /span>

2) TOYKOM pa3pbiBa BTOPOTo poja (TOYKOW 0€CKOHEYHOTO pa3phiBa) GYyHKIIUH /Span>
3) TOUKOM HEMPEPHIBHOCTH (PYHKIUU /Span>

4) TOYKOM pa3pbiBa MEPBOTO pojia (TOUKOM ckauka) pyHKIMM /span>

18 Haitnure npenen GyHkimu: /span>.

19. Ilpenen /span>pageH...

20. YkaxxuTe TOYKU pa3pbiBa QyHKIUH.

/span>

21. [Ipupamenre PyHKIIUU B TOUKE, BRI3BAHHOE MPUPAIICHIEM apTyMeHTa,
(reomeTrpuuecku) paBHo (Bbibepute BepHOE BHICKA3BIBAHUE). . .

1) IpUPALLEHUIO OPAMHATHI KaCATEeIbHOM K TpaduKy (YHKIMHU B 3TOU TOUKE, KOT1a
apryMeHT (yHKIUH B 3TOM TOUKE MOJIYYUT HEKOTOPOE MPUPALLICHHUE

2) pUpaIleHUIo OpAUHATHI rpaduka PyHKIMHU B 3TOM TOUKE, KOTJa apTyMEHT
(GYHKIUH B 3TOH TOUKE MOIYYUT HEKOTOPOE NMPUPALIECHUE

3) yrinoBoMy K03 PUIIMEHTY KacaTesbHOM K rpaduKy (PYHKIMH B 3TOM TOUKe

4) yriioBoMy K03(p(GULIHUEHTY HOpMaJH K TpaduKy QyHKIUU B 3TOM TOUKE

22. [IponsBoHast GyHKIMH nbsp;uMeeT BUJL. ..

23. Haiigure /span>.

24. Haittu nuddepenunan GpyHKIuu

25. Haiinure yrinoBoit KoahUIMEHT KacaTelbHOH, MPOBEACHHON K rpaduKy () yHKITHH

nbsp;B TOuke

26. BepTukanbHas acumnToTa rpaduka GyHKIun nbsp;umMeeT BUA:

27. ®yukius nbsp;omnpeseneHa Ha npomexxytke Ha pucynke nzobpaxeH rpaduk ee mporu3BOTHOM.

/span>



Toraa pynkuus nbsp;yObIBaeT Ha TPOMEKYTKE. . .

28. Jlanbl MHOXkecTBa TOI' 1A ITIEPECEUYCHUEM ITHUX MHOXKECTB SIBIISICTCH. ..
29. Mepa MHOXecTBa, N306paKeHHOro Ha PUCYHKe, paBHa...

/p>

30. Ykaxute BuMA rpadmka PyHKUMM, ANA KOTOPOM Ha BCEM oOTpeske [a,b]
OJHOBPEMEHHO BbINOAHAKTCA Tpu ycnosua: y>0, y<0, y <0

dK3amMeHaUuMUOHHbIN 6unet Ne0
No MaTemaTuke

1. OcHOBHbIe NOHATMA 0 guddepeHumanbHbix ypasHeHUAX. JuddepeHumanbHblie
ypasHeHuA | nopaaka

2. OCHOBHble MOHATUA TEOPUM BEPOATHOCTU. MNpeameT Teopun BepPOATHOCTU. Buapbl
CNyYaMHbIX CObbITUIA.

3.3agava
KoHTponbHasa paborta

BapwuaHrt 0.
1. Pewunte cnuctemy IMHEMHbIX YpaBHEHWU: a) meToZoM Kpamepa; 6) MaTpUYHbIM METOL0M,;

B) meTogom laycca.

2. [JaHbl KOOpANHaTbI BepLUMHbI Nnpamuabl Ar Az AsAs. Hantu:1)anaunny pebpa A1 Ay; 2)yron
mexay pebpamu A1 Az u A1 As; 3)yron mexkay pebpom A1 As v rpanbio A1 A; As; 4)nnowaab
rpaHu A1 A; Asz; 5)o6bem nupamunabl; 6)ypaBHeHme npamon Ar Ay;

7)ypaBHeHue nnockoctn A1 A; As; 8)ypaBHEHMe BbICOTbI, ONYLLEHHOM U3 BEPLUNHbI As Ha
rpaHb A1 A2 As. CaenaTb yepTex.

A1(4,2,5), A2(0,7,2), A3(0,2,7), Aa(1,5,0).
3. Bolumcnute npegenbl GyHKLMI, He NONb3YACh cpeacTBamu auddepeHLManbHOro UCYUCNEHUA.
a) /span>; 6)/span>; B)/span>; r)/span>;
A) /span>;  e)/span>;

4. Uccnepyiite GYHKLMIO HA HENPEPBLIBHOCTbL: HaAMTE TOYKM paspbiBa U onpeaenuTe ux Tun. Moctpovite
CXemMaTu4ecku rpaduk. /span>

5. HaliamTe nponsBoAHYO NepBoro nopsagka v guddepeHLman nepBoro nopsaxa

a) /span>;  6)/span>; B) /span>; r) /span>;

6. Uccnenyite GyHKLUMIO M NOCTPONTE ee rpaduk: /span>.



7. HailauTe YacTHble NpoM3BoAHbIE NEPBOro nopaaka ana GyHKuUM /span>.
8. HailauTe akcTpemymbl GyHKLMK /span>.

9. Bolumcnute HeonpeaeneHHble UHTErpanbl:

a)/span>; 6)/span>; B)/span> r)/span>;  a)/span>.
10. HaauTe naowaab GUrypbl, OrpaHNUYEHHON AMHUAMM /span>. CaenainTe YepTex.

11. HalianTe obbem Tena, 06pa3soBaHHOro BpalLeHNneM BOKpYr ocv OX KpMBOAMHENHOW Tpaneumn /span>

12. PewunTte guddepeHumnanbHble ypaBHEHUA:

a)/span>; 6)/span>; B) /span>; r)/span>;/span>, /span>.

13. HaanTe 061acTb CXOAMMOCTM CTENEHHOTO paaa: /span>.

HepequL BOIIPOCOB AJIA ITPOBCACHUA HpOMe)KYTO‘IHOﬁ aTTecTalnuu
2 cemecTp

Bonpocbl ansa ak3ameHa

1. YTo Takoe onpepenutens? MNpu Kaknx npeobpasoBaHMAX BENUYMHA ONPeaennuTens He MeHseTcsa?
2. B kakux cnyyasix onpegenutens paBeH Hynto? YTo cneayeT n3 paBeHCTBa onpeaenutens Hyno?
3. [HanTe onpegeneHne muHopa n anrebpanyeckoro 4ONonHeHus anemeHTa onpegenutens. Chopmynupynte

npaBwnNo BblYUCIIEHUA onpeaennTena.

4, Kak ocyLecTBna0TCA NMHEHbIE onepauun Haa MaTpyuammn?

5. Kak nepemHoxatoTca ase maTpuupbl? CBOWCTBa NPON3BEAESHNS MaTPULL.

6. KakoBa cxema HaxoxaeHus obpaTHon maTpuubl?

7. [ainTe onpefeneHns peLleHns CUCTEMbI NTMHENHbIX anrebpanyecknx ypaBHEHWIA.

8. Paclndpynte NOHATUSE «COBMECTHasA», KHECOBMECTHas», «onpeAené&HHasa», «HeonpeaenéHHas» CUCTEMbI.

9. Hanuwwute dopmynbl Kpamepa. B kakom criyyae oHU NpuMeHnMbI?

10. YTto HasbiBaeTCHA paHrom maTtpuupbl? Kak oH Haxoantca?

11. Cdopmynupyitte Teopemy KpoHekepa — Kanennu.

12. Mpu kakMx yCrnoBusIX cucTema NMHENHbIX anrebpanyecknx ypaBHEHUA UMEET MHOXECTBO peLleHnin? Korga oHa

MMeeT €AMHCTBEHHOE peLueHne?

13. OnuwunTe MeTod Maycca pelleHnst CUCTeM NTMHENHBIX YPaBHEHUN.

14, Kakne HensBecTHble Ha3blBalOTCst CBOOOAHBIMU, a Kakme 6asncHbLIMN?

15. Kakne 0cobeHHOCTU peLleHnsi OAHOPOAHbLIX CUCTEM NMHENHBIX anrebpanyeckmnx ypaBHeHui Bbl 3HaeTe?
16. Kak ctpouTcsa doyHoameHTanbHasi cuctema peLueHnin?

17. Kak BbINONHAOTCA NUHENHbIE onepaumn Hag BekTopamu? KakoBbl CBOMCTBA 3TUX onepaumn?



18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.

42,
43,
44,
45,
46.
47.
48,

49.

Kakne BekTopa Ha3blBatOTCS NIMHENHO 3aBUCMMbIMU, @ KaKMe NMMHENHO HE3aBUCUMbIMU?
Yto Takoe 6asmc? Kakvne BekTopa ob6pasytoT 6a3nc Ha NOCKOCTM U B NPOCTPaHCTBE?
Kakon 6a3vc HasbiBaloT AeKkapTOBbIM?

YT0 Takoe koopauHaTbl BeKTopa?

YT0 HasbIBaeTCA ckanspHbIM NPOu3BeAEHNEM BEKTOPOB? KakoBbl ero cBoncTea?

UTto HasbiBaeTCsA BEKTOPHbBIM Npon3BedeHneM BeKTOpoB? KakoBbl ero cBomcTsa?

YT0 HasbIBaeTCA CMeLLaHHbIM NPou3BeAeHeM BEKTOPOB? KakoBbl ero cBoncTea?

3anuwnTe B BEKTOPHOW M KOOPAMHATHOM hopmax yCroBms KONNMHEapHOCTU, OPTOrOHANbHOCTU U
KOMMNNaHapHOCTW BEKTOPOB.

[Mpsimast NHMA Ha NNockocTy, eé oblLee ypaBHEHME.
[ainTe NnoHATME HOPMArbHOMO U HanpaBnAoLWEro BEKTOPOB MPSMON Ha MOCKOCTH, YIIOBOro KoaddurumneHTa.
3anuwunTte pasnuyHble BUAbLI NPSMON U YKaX1Te reOMeTPUYECKUin CMbICT NapameTpoB ypaBHEHUS.

3anuwnTte ycnoBusi napannenbHOCTV U NEPNEHANKYNAPHOCTY NPSMbIX Ha NMOCKOCTW B Crlyyae pasfmyHbiX
BMZOB YpaBHEHWUI NPSIMbIX.

Kak HalT Touky nepeceyveHuns NpAMbIX Ha MIOCKOCTU?

Kak BbluMCRsieTCsa paccTosiHME OT TOYKM 4O NPSIMOM Ha NIOCKOCTU?

[avite onpegenexHne annunca n 3anuinTe ero KAHOHNYECKoe ypaBHEHME.

[HanTe onpenenenne runepbonbl U 3anmmMTe €€ KaHOHNYECKOE YpaBHEHME.

[HanTe onpeneneHune napabornbl U 3anUwnTe €€ KAHOHNYECKOE YpaBHEHME.

M3noxuTe cxemy npuBeaeHnsi o6LLEro ypaBHEHWUsSI KPMBOW BTOPOro Nopsiaka K KAHOHMYECKOMY BUAY.
[anTe NOHATME NONAPHON CUCTEMbI KOOPAMHAT.

OnuwunTe napameTpunyeckmii cnocob NOCTPOEHMS NIMHWIA Ha MNOCKOCTH.

MnockocTb, eé obLiee ypaBHEHNE.

Kak onpegensieTca B3avMMHO€E pacnonoXeHne nNnockocTen? 3anvwmTe yCnoBms napannensHOCTU 1
nepneHanKynApHOCTM NIOCKOCTEN.

Kak Bbluncnsietcs paccTodHMe OT TOYKM Ao nIocKocTn?

3anuwnTte pasnunyHble BUAbl YPaBHEHWI NPSMON B MPOCTPaAHCTBE M MOSICHATE CMbICIT NapaMeTpOB, BXOASLLMX B
YpaBHEeHMs1.

ManoxunTte cxemy npuBeaeHnst obLMX ypaBHEHUI NPSIMON K KAHOHUYECKOMY BUAY .
Kak onpegenntb B3anmMHoOe pacnosioXeHne npsiMbiX B NPOCTPAHCTBE?

Kak BbluMCrsieTcs paccTosiHMe OT TOYKU OO0 MPSIMON B NPOCTPaHCTBE?

Kak onpegenvtb B3anmMHoe pacrornoxeHne npsiMom U nnockocTmu?

Kak nweTtca Touka nepeceveHnst NpSMomn 1 nNiiocKocTn?

HasoBWTe NOBEPXHOCTN BTOPOro NOpsiAka M HaNULWKNTE UX KAaHOHUYECKME YPaBHEHNS.

ApumeTudeckme onepaumm Hag BeleCTBEHHbIMU YUCaMmn 1 nx ynopsgodeHme. HenpepbIBHOCTb MHOXECTBa
BelleCTBEHHbIX Yucersn.

OFpaHVILIeHHbIe YncnoBble MHOXeCTBa, MakCUMyMbl, MUHUMYMbI. CvMBOIblI MATEMaTUYECKOW FIOTUKN, UX



50.

51.
52.
53.
54.

55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

ncnornb3oBaHUe.

Yucnosas nocnegosatenbHOCcTb. OnpeaeneHune, cnocobbl 3agaHns, apudpmeTmieckne OencTems,
orpaHuyeHHble U HeorpaHUYeHHble YMCMOoBbIE NocneaoBaTeNnbHOCTH.

BeckoHeyHo manble n 6eckoHevHo GonbluMe nocrefoBaTeNbHOCTH: onpeaeneHna n X OCHOBHbIe CBONCTBA.
CxopsiLmecs nocrnenoBaTenbHOCTU. I'Ipeuen YMCMOBOW NOCreaoBaTENIbHOCTH.
MOHOTOHHbIE NOCEeaoBaTENBHOCTH.

®PyHKLMSA, cnocobbl 3aganus. ObnacTtb onpeneneHnsi. ObnacTtb 3HadeHui. MepuroanyHocTb. 'padmk yHKLUN 1
ypaBHeHue rpadmka yHKLMN.

Knaccndukaumsa dpyHkumnin. YeTHble, HeveTHble PYHKLNN.

BeckoHe4Ho Manas yHKUMS B TOYUKE.

CBoiicTBa 6€CKOHEYHO MarbiX (PYHKLMIA.

Mpegen dyHKUMM B TOYKeE.

CaoicTBa npefenos PyHKLMA.

BeckoHe4vHo 6onbluas dyHkuusi. CBsisb 6ECKOHEYHO Manon 1 6eCKOHEYHO BOMbLLIOK YHKLMA.
MepBbIi 3amevaTenbHbI Npeaen. Cneacraeus.

BTopoii 3amevaTenbHbIi npegen. Cnencrausi.

PackpbiTne HeonpeaeneHHoCTEN.

OAHOCTOPOHHUE Npeens.l.

HenpepbiBHOCTb hyHKLUUK B TouKe. Knaccudukaunsi Todek paspbisa.

3 cemecTp

Bonpocbl gnsa 3ayeta

1.
2.

10.

11.
12.
13.
14.

OnpepgenexHve Npon3BoaHON. feoMeTpUYecKniA CMbICH NPOU3BOAHON. PU3NYECKUIA CMbICHT NPOU3BOAHOMN.
OCHOBHbIe NpaBuna BblYMUCMEHWS NPOM3BOAHBIX U AnddepeHLmManos.

MpaBuno anddepeHUNpoBaHNS CITOXHON YHKLIMN.

Tabnvua npon3BoaHbIX.

[MponsBoaHble BbICLLMX NOPSIAKOB.

MexaHun4ecknin cMbICT BTOPOW MPON3BOSHON.

MpunoxeHne auddepeHumnana Kk NPUGNNKEHHBLIM BbIMUCIIEHNSIM.

MpaBuno Jlonutans packpbiTns HeonpeaeneHHOCTEN.

[ocTaToyHble Npu3Hakm (yCrnoBrs) MOHOTOHHOCTU AndddpepeHumpyemMoi yHKLNN.

Touykm akcTpemyma u aKcTpemym pyHKkumn. Heobxoamnmoe ycnosue akcTpeMyMa auddepeHumnpyemoi
PYHKLMN.

[ocTato4Hoe ycrnoBue skcTpemyma anddepeHumpyeMon yHKLun.
BbinyknocTb 1 BOrHyTOCTb rpaduka dyHkuun. Touku nepervnoda.
AcvMnTOTHI rpadmka MYHKLWK: BepTUKarnbHbIe, FTOPU3OHTarbHbIE, HAKMOHHbIE.

Obwas cxema nccregoBaHusa yHKUMK. MocTpoeHne rpadomkoB OyHKLWIA.
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40.
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44,

45.

YT0 HasbiBaeTCcsa pyHKUMeN ABYX U Gornee nepeMeHHbIX. YKaxute cnocobbl NX 3agaHus.

Ob6nacTb onpegeneHns PyHKUMM ABYX U Tpex nepeMeHHbIX. Kak oHa nsobpaxaeTcsi reomeTpuyeckn?
padmk dyHKUNM ABYX NEPEMEHHBIX.

Mpenen dyHKUUM ABYX MEPEMEHHbBIX B TOYKE.

HenpepbiBHOCTb hyHKLMM ABYX NepeMeHHbIX. TOYKM 1 NMHWUM paspbiBa YHKLUMKU ABYX NEPEMEHHBbIX.
Y70 HasbIBaeTCA YaCTHBLIM M NOMHbLIM NpupaLleHnemM yHKLUUn?

[anTte onpeaeneHne 4YacTHbIX NPOU3BOAHBIX. Kak BbIYMCNSAIOTCA YaCTHbIE MPON3BOAHbIE?

KakoB reoMeTpnyecknin CMbICI YacTHbIX MPOM3BOAHBIX.

OnddepeHumpyemble dyHkuun. MNMonHbin guddepeHumnan dyHKUMM ABYX NEPEMEHHBbIX.

Ero npunoxeHunst K npubnmkeHHbIM BbIYUCIIEHNSM.

YacTHble Npon3BoAHbIe BTOPOro nopsiaka. PaBeHCTBO CMeLlaHHbIX YacTHbIX MPOM3BOAHbIX.

SKCTpeMyM d)YHKLI,VIVI OBYX NepeMeHHbIX. Heobxoammble 1 gocTtaToyHble YyCnoBusa 3KCTpemMmyma (byHKLI,VIVI OByXxX
nepemMeHHbIX.

[NoHATME KOMMMEKCHOro Yncna. FeomeTqueCKaﬂ MHTepnpeTauma KOMNeKCHoro yucna.
MOAyJ‘Ib N apryMmeHT KOMMMeKCHOro 4ymcna. KOMI'IJ'IeKCHO-COI'Ipﬂ)KeHHbIe vyucna.

Anrebpaunyeckasa gpopma 3anmcy KOMMNIIEKCHOro yncna. [Jencrensa Hag KOMMMAEeKCHbIMU Yucnamu B
anrebpanyeckon popme. Onepaums ConpsKEHNs.

TpuroHomeTpuyeckas dopma 3anncy KOMNIEKCHOro yncna. fencrensa Hag KOMNAeKCHbIMW Yucnamm B
TPUrOHOMETPUYECKOW hopMme.

MokasaTenbHasi hopma 3anmMcy KOMMIEKCHOro Ynicna. [1encTBus Hag KOMMMEKCHBIMW YMcnamu B
nokasartesnbHon popme.

Bo3BeneHne KOMNNEKCHOro Yncrna B CTeneHb.

YUto HasbiBaeTCca nepBoobpasHon aaHHON pyHKuun? Teopema o nepBoobpasHbix. [ante onpegeneHve
HeonpeaeneHHoro nHTerpana. B yeM cocTomT OCHOBHasi 3agaya MHTErpanbHOro UCYNCNEHNNA?

KakoBbl OCHOBHbIE CBOICTBa HeonpeaeneHHoro nHTerpana? Tabnvua OCHOBHbIX UHTErparnos.

OnuwnTe MeTo 3aMeHbl MEPEMEHHOW B HEOMpPEAENEeHHOM NHTerparne.

MeTop nHTerpupoBaHus no yactam. HasoBuTe Krnacchl PYyHKUUA, UHTENPUPYEMbBIX MO YACTAM.

PasnoxeHne MHorouneHa Ha nNMHeNHbIe U KBagpaTHbIE MHOXUTENW C AEUCTBUTENbHBIMU KO3hdULMEeHTamu.
OnpepgeneHne KpaTHOCTU KOPHS MHOTOYNeHa.

PasnoxeHune paunoHanbHon Apobu Ha Lienyto YacTb U SreMeHTapHble Apoou.

Kakne gpobu HasbiBaoTCA NpocTenwnMn? VHTerpyupoBaHme npocTenlmx paunoHanbHbIX opobei.

Kak pasnoxuTtb NpaBurbHY pauuoHarnbHyo Apobb Ha npocTenune?

MHTerpupoBaHne gpobHO-paumoHanbHbIX PyHKLMNA.

3apayu, npusoasLIMeE K NMOHATUIO ONpeAerieHHoro nHTerpana (3agaya o macce urypel, 3agada o nnowaam
KPMBOJIMHEHOW Tpaneumm).

[NoHsaTne MHTeraﬂbHOVI CYMMbI. AﬂrOpMTM €e COoCTaBlieHuA. Onpep.eneHme onpeneneHHoro nHTerpana no
OTpEe3Ky. Ycnosue ero cylwiecTtsoBaHuUA.

[eomeTpudecknin cMbiCn OnpeaeneHHoro nHTerpasna no oTpesky.



46. dU3NYECKUIt CMbICTT ONPEAENEHHOIO MHTerpana.

47. CsoiicTBa onpeAeneHHoro nHterpana. Teopema o cpegHeM.

48. OnpepeneHHbIn nHTerpan u ero Bbluncnexne. ®opmyna HetotoHa-JlenbHuua.

49. 3ameHa nepeMeHHON B onpedeneHHoOM nHTerpasne no oTpesky.

50. MHTerpuposaHmne no 4acTam B onpeaeneHHoOM NHTerparse no oTpesky.

51. ["eomeTpuyeckmne NpunoxeHs onpeaeneHHoro nHTerpana: BblYMcneHne nnowagen Nnockux duryp, AnvHbl

ayru, ob6bema Tena no U3BECTHbIM nonepe4yHbiM ce4eHnAaMm, BblHncrneHmne obbema Tena BpaLlleHua.

52. dursnyeckne n MexaHu4eckue NPUNOXeHUs onpeaesnieHHoro nHTerpana. BelunucnexHme macc, koopauHat
LEeHTPOB TAXEeCTU, MaccC NITOCKUX obnacren.

53. Hecob6cTBeHHbIe nHTerpasnbl ¢ 6eckoHeYHbIMU Npeaenammn nHTerpuposanus (1-ro poaa).
54. HecobcTBeHHble HTerpanbl OT HeorpaHn4eHHbIX PYHKLUIA (2-ro poga).
4 cemecTp

Bonpocbl ansa ak3ameHa

1. YTo HasbiBaeTca auddepeHLmarnbHbiM ypaBHeHneM? CopMynupyiiTe onpeaeneHns nopsaka
AndbdepeHLMansHOro ypaBHEH WS, pelleHnst ypaBHEHUS.

2. ManoxunTte meToabl pelleHns anddepeHumnanbHOro ypaBHEHUst NEPBOro Nopsaka: a) ¢ pa3gensowmMmcs
nepemeHHbIMU, 6) 0AHOPOAHBIX AndepeHUManbHbIX YpaBHEHUI, B) NMUHENHBLIX AnddepeHumanbHbIX
YPaBHEHWIA.

3. HanTe onpeneneHns obLLEero n 4YacTHOro pelueHnin andgepeHUmnanbLHOro ypaBHEHUS.

4. B uem coctout 3agada Kown? Chopmynupyite 3agady Ko reomeTpmyecku.

5. Cdopmynupyiite Teopemy Koluu.

6. [ainTe reomeTpuyeckyto MHTepnpeTauno auddepeHLnanbHOro ypaBHEHUS NEPBOro Nopsiaka.

7. Kakos o6Lwmnin Bua amgdepeHumansHOro ypaBHeHUs BTOPOro nopsiaka u ero obuero pelueHma?

8. Cdopmynupynte 3agady Kowm n Teopemy Kowm ansg ypaBHEHUn BTOPOro Nopsaka.

9. ManoxunTe MeToabl peLLeHNIA ypaBHEHWUIA BTOPOro Nopsiaka, AONyCKaoLWmMX NOHWXKEHWE nopsiaka (Tpu cnydas).

10. KakoB o6Lwmin Bug ogHoOpoaHOro anddepeHumansHOro ypaBHeHs BTOPOro nopsaka ¢ NOCTOAHHbIMU

koadppumumnentamm? Copmynupyinte Teopemy O CTPYKType obLLero peLeHnst Takoro ypaBHeHWS.
11. CKOMbKO M KakuX KOpHeWn MMeeT xapakTepuctTuyeckoe ypaBHeHne?

12. Kakoit Bua uveeT obluee pelleHne NMHENHOro 04HOPOAHOro AnddepeHUmManbHOro ypaBHeHUs Ans Kaxaoro 13
Tpex criy4yaeB KOPHe XapakTepucTUYecKoro ypaBHeHUs?

13. KakoB o6Lwwuii Bug nMHenHoro HeogHopoaHoro anddepeHLmnanbLHOro ypaBHeH s BTOPOro nopsigka ¢
NOCTOAHHBIMU KO3 duumeHTamn? ChopMynmpynTe TeopeMy O CTPYKType OOLLEro peLueHns Takoro
ypaBHEHUS.

14. PelueHne nuHenHbIX HeOAHOPOAHLIX AnddepeHUmanbHblX ypasHeHU || nopsaka ¢ NOCTOAHHbIMU

KoahduLmeHTamm co cneumanbHom NPaBon YacTbio.

15. PelueHne cuctem nuHenHblx AmddepeHumnanbHbIX YpaBHEHUIN C NMOCTOAHHLIMU KO3MULIMEHTAMN.
16. Yucnosble nocnegoBaTtensHocTU. Yucnoson pag. OCHOBHbIE MOHATUS (CXOAMMOCTb, CyMMa U ap.).
17. Pspn reomeTpudeckon nporpeccun. Cymma psiga reoMeTpu4eckomn nporpeccum.

18. OcTaTtok psiga. OCHOBHble CBOMCTBA CXO4sLMXCHA psaoB. HeobxoanMbli NprsHak CXoauMOCTH.

CneacTeue, 4OCTaTOMHbIN NPU3HaK pacxoanMOCTU YMCNOBbIX PAOOB.
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23.

24,

25.

26.
27.

28.

Psapl ¢ nonoxuntenbHbIMU YneHamn. [locTaTouHble NPU3HaKkn CXOAMMOCTU 3HAKOMOMNOXUTENBHBIX PSAO0B
(nepeyncnnTb BCe NpUsHaKku).

VMccnepoBaHme Ha CXoOUMOCTb PAAOB C MONOXUTENbHLIMU YneHamu. [pusHakn cpaBHeHWs. 3TanoHHbIE
yncnosble psabl. FapMoHuyeckuii psg. O600LWeHHbIN FrapMOHUYECKUIA pag.

MccnenoBaHue Ha CXOAMMOCTb PSIAOB C NONOXMUTENbHBIMU YneHamu. [NpusHak Janambepa.

MccnenoBaHue Ha CXOAMMOCTb PSIAOB C NONOXUTENbHBIMU YUneHaMn. PagnkanbHbIi U UHTErpanbHbIA NpU3HaKy
Kowwn. CxoanmocTb 0606LLLEHHOr0 rapMOHMYECKOro psaa.

3HaKOI'IepeMeHHbIe pagbl. [JocTaTOYHbIN NPU3HAK CXOOUMOCTU 3HaKoNepeMEHHbIX PpAA0B. Ab6contoTHasa n
yCnoBHadA CXOAMMOCTb 3HaKonepemMeHHbIX pAaoB.

3Hakouepeaytowimecs psagbl. MNMpusHak NlenbHuua. OctaTok 3HakouepeayoLLerocs psifa v ero oueHka.

CTteneHHble psaabl. Teopema Abens. CTpykTypa o6ractu cxogumMocTu CTENEHHOro psaa. MiHtepsan u pagnyc
CX0AMMOCTU cTeneHHoro psiga. CTpykTypa obnactu cxogumocTn 0600LLEeHHOro CTENEHHOro psiaa.

HaxoxgeHne o6nact CXOAMMOCTM CTENEHHOMO pAana.

PasnoxeHue dyHkuni B cTeneHHble paabl. Pagsl Tennopa n MaknopeHa. YcnoBus pasnoxnmoct oyHKLn B
psa Tennopa.

PasnoxeHue B psag MaknopeHa HEKOTOPbIX arieMeHTapHbIX (OYHKLNNA.



