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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
KOMIIETCHIIMU KOMIIETCHIIUU

1. OIIK-1 OIIK-1.1. 3Haer OCHOBBI [3HAHUS: OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX

Cnocoben MaTeMaTUKH, PU3UKH, JUCLHUIIINH

IIPUMCHSATD BBIYMCIIUTEIIBHOMN YMEHUsI:

€CTECTBEHHOHAY |TEXHUKHU U HABBIKU:

YHBIC U IPOrpaMMUPOBAHUS

obmenmxenepH |OIIK-1.2. Ymeer pemats [3Hanus:

bIC 3HAHUA, CTaH1apTHBIC YMEHHSI: HCII0JIb30BaTh HAKOIIJIEHHYIO HH(OPMALIHIO

METO/1bI npodeccuoHanbHbIe JUTSL aHATH3a

MaTE€MaTUYEeCKOr [3a/1a4 C IPUMEHEHUEM  |HaBBIKH:

0 aHaJIu3a u €CTECTBEHHOHAYYHbIX U

MOJIEIUPOBAHUS, |001LIe-NHKEHEPHBIX

TEOPETHYECKOr0 |3HAaHUM, METOJIOB

u MaTeMaTH4eCKOro

3KCHEPUMEHTAJIb |aHaIu3a U

HOTO MOJCJINPOBAHUS

nccienosanusa B (OIIK-1.3. Biaageer 3HAHHA:

npodeccuoHanb |HaBbIKAMU yMeHHS:

HOH TEOPETUIECKOro n HABBIKH: HaBbIKaMH IOCTPOECHUS MOl

ACATCIIBHOCTH  [SKCIICPUMEHTAIBHOTO COLIMAIbHO-OKOHOMUYECKHX SIBJICHUN U IIPOLIECCOB;
MCCIIENIOBAHNUS OOBEKTOB  |HaBBIKAMU pUMEHEHHs HH(POPMAaIMOHHO-
NpodecCHOHATBHON KOMMYHUKAMOHHBIX TEXHOJIOTUH B
ACATCIIBHOCTH poecCHOHANBEHOM e TENbHOCTH

2. YK-1 VK-1.1 Brmmonaser 3HAHUA: 3HAaTh MEXAHU3MBI U METOIUKH IOKCKA,

Crniocoben MOMCK HEOOXOAUMOM IS |aHaM3a U CUHTe3a HH(pOpMAaIUHY, BKIIOYAIOIIHe

OCYIIECTBIIATh  |pEIICHHUS TIOCTABJIEHHON |CUCTEMHBIH MOAX0] B 001acTH 00pa30BaHuUs

TTOMCK, 3a7aun UHGOPMAIMH, €€ |yMEHHs: YMETh aHATM3UPOBATh U BBIICTIATH

KpI/ITI/IIIeCKI/Iﬁ KpI/ITI/IIIeCKI/Iﬁ aHaus3, 0a30Bbl€ COCTABJISIONINE TOCTABJICHHBIX 33]a4

aHaJIu3 U CUHTE3 |0000IIeHNE U HaBbIKM: BrnajgeTs MeTo1aMu yCTaHOBJIEHUS

I/IH(i)OpMaHI/II/I, MIpEeACTaBIICHUE Ha MPUYUHHO-CJIICACTBCHHBIX CBA3EU U OIpPECACIICHUA

PUMEHSTh OCHOBE 3HaHUM HanOoJiee 3HAYUMBIX CPEH HUX B PELICHUN

CHUCTEMHBIN €CTECTBEHHO-HAYYHBIX [IOCTAaBJICHHBIX 3a/1a4

MIOAXO, IS JUCLUIUINH U

peneHus COBPEMEHHBIX

MOCTaBJICHHBIX |MH(POPMAIIMOHHBIX

3a7au TEXHOJOTUH




VYK-1.2 3HAHUA: 3HaTh METOIUKH IIOCTAHOBKHU IE€JIN U

Cucrematusupyer CIOCOOBI €€ TOCTUKEHUS], HAYYHOE MPECTABIECHUE O

00HapY)KEHHYIO pe3ynbraTtax 00padboTku nHHOpMATUU

uH(pOpMAIIHIO, yMeHHusi: YMETb HaXOUTh U KPUTUUECKU

MOJYYEHHYIO U3 Pa3HbIX |aHAIM3UPOBATh MH(DOPMALMIO, HEOOXOAUMYIO IS

UCTOYHUKOB, B pelleHus OCTaBICHHOM 3a/1a4uu

COOTBETCTBUHU C HaBbIKM: Biajets MeXxaHM3MaMHU MIOMCKA

TpeOOBaHUIMH U uH(pOpMAIIMH, B TOM YHCIIE C TPUMCHECHHEM

YCIIOBHMSAMM 331241 COBPEMEHHBIX HH(OPMAITMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTH

YK-1.3 Beibupaer 3HAHUs: 3HAaTh UCTOYHUKHU UHPOpMAIUH, TpeOyemMon

ONTUMATBHBIA BAPUAHT |Vl PEILICHUS IOCTABIECHHON 3a1a4H

peleHus 3a1auu, YMeHHsI: YMETh UCIO0JIb30BaTh PAa3JIMYHbIE THUIIbI

APTYMCHTUDPYA CBOU IOUCKOBBIX 3aIIPOCOB, pacCMaTpuBaTh UX

BBLIOOD BO3MOYKHBIE JIOCTOMHCTBA U HEJOCTATKU

HaBBIKU: Bragers CIIOCOOHOCTBIO ITOMCKA
HH(bOpMaHHH JJIA pCUICHUA IMOCTaBJICHHOM 3aJa4iu I10
Pa3JIMYHBbIM THUIIAM 3aIIpOCOB

VK-1.4 PazpabaTbeiBacT |3HaHHA: 3HATh BO3MOKHbIE BAPUAHTHI PEILICHUS
BapUaHTHI PELICHUS TUIHUYHBIX 3a7a4

npo0JIeMHOH cuTyanuu |YMEHHsI: YMeTbh 000CHOBBIBATh BApUAHTHI PEIICHHMA
Ha OCHOBE CUCTEMHOT'O ITOCTABJICHHBIX 3aJ1a4

HOAX0Ja U KPUTHYECKOTO |HaBBIKU: BraneTs CITOCOOHOCTBIO MpeIaraTh
aHaan3a JOCTYIHBIX BapUaHTHI PEUIEHU IIOCTABJIIEHHON 3a1a4U
UCTOYHHUKOB

YK-1.5 ®opmynupyer 1 |3HaHHA: 3HATh OCHOBHBIE PA3IUUMS MEKIY
apryMEHTHPYET BbIBOABI |(aKTaMu, MHEHUSMH, HHTEPIPETALUSIMU U OLIEHKaMU
Y CY’K/ICHHUS, B TOM 4UCJIe |yMeHHusi: YMETh (JOPMUPOBATH COOCTBEHHOE MHEHHE
C IPUMEHEHUEM 0 (paxkTax, MHEHHSIX, THTEPIPETALUAX U OI[CHKAX
¢umocodckoro uHpOpMaIUU

TIOHATUHHOTO anmnapara |HaBbIKK: BrageTs ciocoOHOCThIO pOPMHUPOBATHL U
apryMEHTHUPOBATh CBOU CYXKJEHUS

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucuunianHa oTHOcUTCes K 00s3aTenbHoi yactu OITOIN.

JucnumnnuHa sSBIseTcs 00s53aTeTbHON

Jns  npomomkeHuss  (GopMUPOBaHHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI  3HAHMS
npenumectsytonmx aucuumnH:  ®duszuka (OIIK-1), dusuka (YK-1), HuadpopmanmonHsie
texnosioruu (YK-1)

W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJisi MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMH B CIEAYIOINX AUCHUIUIMHAX: Teopus BEpOATHOCTENH U MaTeMaTHYeCKas CTaTUCTHKA
(OIIK-1), Oxonomuko-maremarudyeckue Meronbl u moaenu (OIIK-1), Teopus BeposiTHOCcTEN U
marematuueckass craructuka (YK-1), Teopus cucrtem wu cucremusiii anamms (YK-1),
Anroputmuzanust 1 nporpammupoBanue (OIIK-1); rocymapcTBeHHOW HTOroBOM aTTecTallid B
¢dbopme: BrimonHeHue U 3anuTa BBITyckHOW kBanupukanuonHoi padoTsl (OIIK-1), BemonHenue
¥ 3all[MTa BBITYCKHOM KBatudukamonHoi padots (YK-1)

Pasnen 3. OIIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI M4

ﬂJ’IH (bOpMI/IpOBaHI/Iﬂ 3asABJICHHBIX KOMHCTCHHI/Iﬁ HCITOJIB3YIOTCA METOAOJOTHYCCKHUE TCXHOJIOI'UH,




peau3ylonie J1eATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTHPOBAHHBIA, MPAKTUKO-OPUEHTUPOBAHHBIN
HOJIXOJIBI.

OCHOBHBIMU CTPATETMUYECKHUMH TEXHOJIOTUSMHU SBISIOTCS: JIGKIIMOHHBIC 3aHSTHS, MPAKTUYECKUE
3aHATUS, UCCIIE0BATENILCKUE, TPOLIEAYPHI CAMOOOYUEHUS

Ha gpoctmxeHne KOHKPETHBIX Meliell O0O0ydyeHHs HamnpaBieHbl MPUMEHsSEMble TaKTUYECKUE
TEXHOJIOTUH: 3a/IaHMsl, KJIACCUYeCKast JIEKINS, HHPOPMAIIMOHHBIC

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

1 cemectp

Konnuectso | Dopmupyembie
4acoB KOMITETCHIIHI

Bunnl u TeMbl 3aHATHH

Paznen 1. DaeMeHThl JHHEHHOH aJreoOpbl 30 OIIK-1, YK-1

Jlexuus. Ne 1. Benenue B kypc matemaTuku. [IoHaTHE MaTpULIbL. 2
KBanpaTubeie Matpuiipl. Onpenenurenu 2-ro u 3-ro nopsiaka.
MuHopsl. Anredpandeckue 1omnonHeHus. Paznoxenne
ONpEeETUTENS MO 3JEMEHTAM NEPBOM cTpoku. Onpeaenurenu n-ro
nopsiika. OCHOBHBIE CBOMCTBa onpeaenureneit. Teopema o
Pa30KEHUH ONPEACIIUTENS 110 3JIEMEHTAaM IIPOU3BOJIBHOTO Psija.
Teopema 00 aHHYJIMPOBAHUM OIPEASIUTES.

[Ipaktuueckoe 3anstue. Ne 1. Onpenenutenu, Ux CBOMCTBA. 2
Briuncienne onpeneanTesei.

Jlexums. Ne 2. Marpuua, ee pazmep. KBagparnas matpuua, 2
OCHOBHBI€ MTOHATHS (IIOPAIOK, €IMHUYHAS MAaTPULIA,
HEBBIPOXKJIEHHAs, TPEyrojbHast). PaBeHCTBO MaTpull, CII0XKEHHE
MaTpHl, CBOMCTBA. Y MHOKEHHE MATPHULIBI HA YHCIIO, CBOWCTBA.
[TpousBenenue marpuil, cBoiictBa. OOpaTHas MaTpuiia, Teopema
CYIIIECTBOBaHMsI, TEOPEMA €IMHCTBEHHOCTH. PaHT MaTpHIIbL.

[Ipaktuueckoe 3anstue. Ne 2. BrluncneHnue onpeaenuTenei. 2
Pemenne cucreM TMHEHHBIX YpaBHEeHNH MeToaoM Kpamepa.

Jlexuus. Ne 3. CucreMbl TMHENHBIX YPaBHEHNUH, OCHOBHBIE TOHATHS 2
(pelieHne, COBMECTHbIE, HECOBMECTHBIE, OIIPEICIIEHHBIE,
Heolpe/esieHHbIe, 0IHOPOIHbIE, HeoTHOpOoAHbIe). [TpaBuiio
Kpamepa, Teopema Kpamepa. MaTpuuHasi 3aniuch 1 pelieHUE B
MaTpUYHOM (hopMe cucTeM JTMHEHHBIX ypaBHEeHHH. Teopema
Kponekepa-Kanemmu. Pemenne npon3BOIbHBIX CUCTEM JIMHENHBIX
ypaBHeHul MeToaoM ['aycca. Y cinoBue CylecTBOBaHNs
HETPUBUAJIBHOTO PELICHUS] OTHOPOJHOU CHCTEMBL.

[TpakTueckoe 3ansatue. Ne 3. Martpuipl, 1eMCTBHS HaJl HUMH. 2
OO6patHas matpuna. Pemenue cucreM TMHEHHBIX ypaBHEHUN
MaTPUYHBIM METOIOM.

ITpakTnueckoe 3ausatue. Ne 4. HccnenoBaHue CUCTEM JIMHEHHBIX 2
YpaBHEHUI HAa COBMECTHOCTB. Perienue cucrem JTIMHENHbIX
ypaBHeHHH MeTozioM I'aycca.




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

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.

N3yueHne KOHCIEKTOB M YY€OHOU JTUTEPATYPHI IO TeMe JISKITUH Ne
2, MOATOTOBKA K MPaKTUYECKOU paboTe Ha TEMY: MaTPHIIHI,
nerictBust Hax HuMu. OOpatHas maTpuia. Pemenne cucrem
JIMHEUHBIX YPABHEHUN MAaTPUYHBIM METOOM.

N3yueHne KOHCIIEKTOB M YYEOHOU JTUTEPATYPHI IO TeMe JICKITUN No
3, IOJIrOTOBKA K MPAKTUYECKON paboTe HA TEMY: UCCIICIOBAHHE
CHCTEM JIMHEHHBIX YPaBHEHU HA COBMECTHOCTh. PelieHne cucrteM
JIMHEWHBIX ypaBHEHUN MeTooM I aycca.

16

Pa3nen 2. JjeMeHTbl BEKTOPHOH ajredpbl

24

Jlexmms. Ne 4. CkansipHbIe ¥ BEKTOPHBIE (PU3HYECCKUE BETMUHHBI
(cxopocTk, yckopeHue). BekTopbl, OCHOBHBIE MOHSTHS. PaBeHCTBO
BEKTOPOB. JIMHEHHbIC onepaliu ¢ BEKTOpaMu, cBorcTBa. OpT
BekTopa. Teopema (Ipr3HAK KOJUTMHEAPHOCTH BEKTOPOB B
reomerpuueckor popme). [Ipoekius ToOukH, BEKTOpa Ha OCh.
Cocrapiistronast Bektopa. OCHOBHBIE TEOPEMBI O TPOEKIUSIX.

[IpakTuueckoe 3anstue. Ne 5. JIuHeiHbIe onepayu Hal
BEKTOPAMHU B FEOMETPUUECKON (popMme.

Jlexuus. Ne 5. IlpsmoyronbHas cucrtema koopauHat. KoopauHatel
TOYKH U BCKTOpPA. I[eﬁCTBHH Haa BEKTOpaMu, 3aJaHHbIMHU CBOUMU
KOOpJMHATAMMU: YCIIOBUE PABEHCTBA, JINHENHBIE ONIEpalluy, IPU3HAK
KOJIJIMHEApPHOCTHU. Pa3jio)keHne BEKTOpa Ha COCTaBJISIIOILUE 110 OCSIM
KoopauHat. Monynb BekTopa. Jlenenue oTpe3ka B JaHHOM
oTtHomieHuu. CKansipHOE IPOU3BEIEHNE BEKTOPOB, €TI0 CBOMCTBA,
3aMuCh B KOOPJUHATHON (hopMe, HEKOTOpbIE TPUII0KEHUS
CKAJIAPHOI'O ITPOU3BECICHU . HaH‘[)aBJ'IHIOHII/Ie KOCHHYCBI BEKTOpA.

[Ipaktuueckoe 3anstue. Ne 6. JIuHelHble onepaluy HaJl
BEKTOpPaMHU B KoopauHaTHOU (opme. CkansipHOE IPOU3BEIEHUE
BEKTOPOB. IIpntokeHNs CKaJSIPHOTO IPOU3BEJICHUS BEKTOPOB.

Jlexuus. Ne 6. BektopHOe npon3BeIeHHE BEKTOPOB U €r0 CBOICTBA.
BripaxkeHne BEKTOPHOTO MPOU3BEACHMSI UEPE3 KOOPAUHATHI.
HekoTtopsle mpuiiokeHnst BEKTOPHOIO NMpou3BeieHns. CMentaHHoe
IIPOU3BENIEHNE BEKTOPOB, €T0 FT€OMETPUUECKHM cMbIci. CBOMCTBa
CMCHIAHHOT'O IMTPOU3BCIACHUS BEKTOPOB. BI)Ipa)KeHI/Ie CMCUIaHHOTI'O
IIPOU3BENICHUSI BEKTOPOB Ye€pe3 KOOPAUHATHI, HEKOTOPbIE
IPUJIOXKCHUA CMCIIAHHOI'O ITPON3BECACHU .

[TpakTrueckoe 3ansaTue. Ne 7. BeKTopHOE U cMelIaHHOE
IIPOU3BEICHUS BEKTOPOB. [[priioeHns BEKTOPHOIO U CMEIIAHHOTO
IIPOU3BE/ICHUS BEKTOPOB.

OIIK-1, YK-1




3agaHus U1 CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KP, PT'P

N3yueHre KOHCIIEKTOB U y4eOHO IuTeparypsl o TeMe JeKIuU Ne
4; MOATOTOBKA K MPAKTHYECKON pabOTe HA TEMY: JIMHEHHbIE
olepalyy HaJ BEKTOPAMHU B T€OMETpUYECKOH Gopme.

M3yueHne KOHCIIEKTOB M y4eOHOM TUTEpaTypsl O TeMe JeKIHH Ne
5; HOArOTOBKA K IPAKTUYECKOH paboTe Ha TeMy: JTMHEHHbIE
oTepalnuy HaJ BEKTOpaMu B KoopauHaTHOH (hopme. CransipHoe
IIPOU3BENICHUE BEKTOPOB. IIpniokeHus CKalIsipHOTO NPOU3BEACHUS
BEKTOPOB.

N3yueHre KOHCIIEKTOB M y4eOHOH IuTepaTypsl 10 TeMe JeKIuu Ne
6; TOJATOTOBKA K MPAKTUYECKOH paboTe Ha TeMy: BEKTOPHOE U
CMEILIaHHOE NTPOU3BEICHMS BEKTOPOB. [Ipuiioxkennss BEKTOpHOTo 1
CMELIaHHOTO IPOU3BEJCHUS BEKTOPOB.

12

Pazgen 3. AHajMTH4YecKasi reoMeTpusi HA IJIOCKOCTH M B
NPOCTPAHCTBE

32

Jlexnus. Ne 7. Ilpeamer aHanuTudeckor reomeTpuu. Jlunuu Ha
IJIOCKOCTH M UX YpaBHEHUS. [[B€ OCHOBHBIE 3314l aHATUTHYECKON
reomerpuu. [lonsspHbIe KOOPAUHATHI HA IJIOCKOCTH M UX CBA3b C
nexkaptoBbiMu. [IpeoOpa3oBaHme cUCTEMBI KOOPIUHAT:
napasulesibHbIN IEPEHOC OCEH KOOPAMHAT, TOBOPOT OCEil
KoopauHar. [IpsMas Ha MIIOCKOCTU. Y paBHEHUE NPSAMOMU,
MIPOXOSIIEH yepe3 JaHHYI0 TOUKY B JAaHHOM HallpaBJICHUHU.
VYpaBHeHME PSAMO ¢ HOpMAJIbHBIM BEKTOPOM M Toukoi. Ob1iiee
ypaBHEHHUE NMPSIMOI Ha MJIOCKOCTU U €r0 YaCTHBIE CIy4au.
VYpaBHeHHE NPSAMOI ¢ YTIOBBIM KO3(PPUIIUEHTOM U HayalbHOU
opauHaToii. I'eoMeTpryecKuii cMBICT KO3GhOUIIMEHTOB.

[TpakTueckoe 3anstue. Ne 8. IlonspHble KOOpAUHATHI HA
IUIOCKOCTH U UX CBSA3b C JIeKapToBbIMU. [IpeoOpa3zoBaHue crucTeMbl
koopauHaT. IlpsmMast Ha IOCKOCTH.

Jlexuus. Ne 8. VpaBHeHHE NPSIMOM, IPOXOASAIIEH Yepe3 IBE
JTAHHBIE TOYKH. Y paBHEHHE NPsIMOM B oTpe3kax. [lomsapHoe
ypaBHeHue npsiMoil. HopManbHOE ypaBHEHHE IPSAMOMN. YTOI MEXKIY
IPSIMBIMH, YCJIOBUS MApaJIJIeIbHOCTH U NEPIEHIUKYISIPHOCTU
npsiMbIx. PaccrostHue ot Touku 10 npsamoii. Kpussie BToporo
NopsKa Ha MIOCKOCTU. OKPYKHOCTD, JIIIUIIC, TUIepOosa 1
napaboJia Kak FeOMeTpHUECKUEe MEeCTa TOUEK Ha MIOCKOCTH.
Kanonunueckue ypasuenus. Cummerpus. UccnenoBanue Gpopmsl.
OkcueHTpucurer. O61iee ypaBHEHUE JUHUNA BTOPOTO MOPSIIKA.

IIpaktrueckoe 3ansaTue. Ne 9. Ilpsmas JTMHHS Ha IUNIOCKOCTH.
OcHoBHble 3a71aun. KpuBbie BTOPOTo NopsaKa Ha MIIOCKOCTH.
OKpy’KHOCTb, AJITUIIC, TuniepOoa u napadona. Kanonnueckue
ypaBHeHus. Cummertpus. MiccnenoBanue GpopMbl. DKCIEHTPUCHUTET.
OO1u1ee ypaBHEHHE JIMHUI BTOPOTO MOPSIKA.

Jlexuus. Ne 9. IToBepxHOCTb U €€ ypaBHEHHE. Y paBHEHUS JIMHHUH B
MPOCTPAHCTBE. YPaBHEHUS IJIOCKOCTH B IPOCTPAHCTBE: YPaBHEHHE
IUIOCKOCTH, MIPOXOISLIEH Yepe3 TaHHYIO0 TOUKY NEPIEHINKYISPHO
JTAHHOMY BEKTOpY; 00lllee ypaBHEHUE MIIOCKOCTH; YpaBHEHNE
IUIOCKOCTH, MMPOXOISLIEH Uepe3 TpU JaHHbIE TOUKH; YPaBHEHHE
IUIOCKOCTH B OTPE3KaX; HOPMaJIbHOE YpaBHEHHE IUIOCKOCTH. YTOII
MEXy IBYMS IUIOCKOCTSIMH. Y CJIOBHSI TAPAIIIENBHOCTH U
HNEePIEHINKYIAPHOCTH ABYX IUIOCKOCTEH. PaccTosiHue OT TOUKH 10
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ITJIOCKOCTH.

ITpakTueckoe 3anstue. Ne 10. YpaBHEHMS IIIOCKOCTH B
npoctpaHcTie. [1mockocTb. OCHOBHBIE 331aUH.

Jlexuus. Ne 10. YpaBHeHuUs MPsSIMOM B TPOCTPAHCTBE: BEKTOPHOE
YPaBHEHHE NIPSIMOM; IapaMETPUUECKUE YPABHEHUS IPSIMOK;
KAaHOHMYECKHUE YPaBHEHHUs NIPSAMON; YpaBHEHUE IPSIMOM B
IPOCTPAHCTBE, IPOXOAILEH uepe3 Be TOUKU; O0IINe ypaBHEHUS
npsimoid. [Ipsimas nuHus B npoctpancTBe. OCHOBHBIE 3aJ1a4M: YOI
MEXY IBYMS IPSIMBIMU; YCIOBUS MAapaLIEIbHOCTH U
NEPIEHIUKYJIIPHOCTU IPSIMBIX; YCIOBUE, IPU KOTOPOM JBE
IpsIMBIE JIEXKAT B OAHOU IUIOCKOCTH. [IpsiMast ¥ IIIOCKOCTH B
npoctpancTBe. OCHOBHBIE 331aUu: YToJl MEXY NPSAMOM U
IUIOCKOCTBIO; YCIOBHS MMAPAJLIEIbHOCTH U IEPIECHANKYIISIPHOCTH
IPSIMOM U IJIOCKOCTH; [IEPECEUEHUE NMPSAMOM € IIIOCKOCTBIO;
YCIIOBUE MPUHAJIEKHOCTU IPSIMOM TNIOCKOCTH. [{unnuapuueckue
nosepxHoctu. [loBepxHocTH BpauieHus. Konnueckue noBepXHOCTH.
KaHoHn4eckue ypaBHEHUs TOBEPXHOCTEN BTOPOTO MOPsIIKA:
AITUIICOU/, OHOIIOJIOCTHBIN TUNepO0JIONa, ABYIIOIOCTHBIN
rUNepOoJIONn T, SITUNTUYECKUH TapaboIoua, THIepOOIMYECKHi
11apa0o0JIonJ1, KOHYC BTOPOTO MOPSAKA.

[TpakTueckoe 3anstue. Ne 11. YpaBHeHus npsmoil B
npoctpanctse. [Ipsamas nunus B npoctpancTse. OCHOBHBIE 3a1a4H.
[Tpsimast u mockocTh B pocTpancTBe. OCHOBHBIE 33/1a4U.
[Munuaapuueckne nosepxHoctu. IloBepxHOCTH BpalieHus.
Konnueckue nosepxnoctu. Kanonnueckue ypaBHEHU
IOBEPXHOCTEN BTOPOT'O MOPSIAKA.

3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJHEHHE
KP, PT'P

N3ydeHne KOHCIIEKTOB 1 yueOHOM JTUTepaTypsl M0 TeMe JeKIuu Ne
7; HOATOTOBKA K MIPAKTUYECKOH paboTe Ha TeMy: MOJIIpHbIE
KOOPJIMHATHI Ha TUIOCKOCTH U UX CBS3b C I€KapTOBBIMU.
[TpeoOpa3oBanue cuctembl KoopauHaT. [Ipsimast Ha IIOCKOCTH.
N3y4eHne KOHCIIEKTOB U yueOHOM JTUTepaTyphl 10 TeMe JeKIuu Ne
8; MOAroTOBKA K MPAaKTUUECKOM paboTe Ha TeMy: mpsMasi JINHUS Ha
riockocTd. OcHOBHBIE 3a1aul. KpuBble BTOpoOro nopsijika Ha
10ckocTu. OKpYXHOCTb, IIIHIIC, THIepOoIa u napadoa.
Kanonunueckue ypasuenus. Cummerpus. UccnenoBanue Gpopmsbl.
Okcuentpucurer. O01iee ypaBHEHUE TUHUI BTOPOTO MOPsIKA.
N3ydeHne KOHCIIEKTOB U yueOHOM JTUTepaTyphl M0 TeMe JeKIuu No
9; MOATOTOBKA K MPAKTUYECKOH paboTe Ha TeMy: ypaBHEHHS
MJIOCKOCTH B TTpocTpaHcTBe. [lmockocts. OCHOBHBIE 3aa4H.
W3yueHre KOHCIIEKTOB M y4eOHOH TUTeparypsl 1o Teme JeKiuii Ne
10; moaroToBKa K MPAaKTUYECKOMY 3aHATHIO HA TEMY: YPaBHEHUS
IpsAIMOM B IIpocTpaHcTBe. IIpsimMas TuHUSA B IPOCTPAHCTBE.
OcHoBHbIe 3a1auu. [IpsMas 1 IIIOCKOCTh B MPOCTPAHCTBE.
OcHosHnble 3agaun. LlnmHapuueckne nosepxHocty. [loBepxHocTn
BpanieHus. Konnueckne nmosepxHoctu. KaHoHM4eckue ypaBHEHHs
IIOBEPXHOCTEN BTOPOTr'O MOPSIAKA.

16

Pa3zgen 4. Beenenne B MareMaTHYeCKHHd aHaJIH3

24

Jlexmms. Ne 11. JleiicTBuTebHBIC ynciaa. ApudmeTudeckre
oncpanru Haa BCHICCTBCHHBIMU YU CIIAMU U UX YIIOPAAOUCHUC.
HenpepbrIBHOCTH MHOXKECTBA BEIIECTBEHHBIX 4Kces. OrpaHuYeHHbIE
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YHCIIOBBIE MHOKECTBA, MAKCUMYMbI, MUHUMYMBbI. CUMBOJIbI
MaTEeMaTUYeCKOU JIOTUKH, UX UCIIOJIb30BaHuE. YucnoBas
nocineaoBarenbHOCTh. Onpesenenue, crnocoObl 3a/1aHus,
apudmeTHuecKre ACUCTBUS, OTPAHMYCHHBIC U HEOTPaHUICHHBIE
YHCIJIOBBIE MTOCIIEA0BATEILHOCTU. AOCOTIOTHAS BEIMYMHA
JeHcTBUTENBbHOTO yucia. [locTosiHHBIE U TEpEMEHHbIE BETUYHHBI.
YucnoBble NPOMEXYTKU (KOHEUHbIe U OeckoHeuHbIe). beckoHeuHo
MaJible ¥ OECKOHEYHO OO0JIBIINE MOCIEI0BATEIbHOCTH!
orpeziesieHus] U X OCHOBHBIE CBOIcTBa. Cxoasiuecs
nocueaoBarenbHocTy. [Ipeaen uncnoBoi nocaea0BaTeIbHOCTH.
MOHOTOHHBIE NOCJIEOBATEILHOCTH.

ITpakTrueckoe 3ansaTue. Ne 12. Yucnoast 1ocie10BaTeNbHOCTD.
Crioco0s! 3a1aHus, apudmMeTnueckue 1eiHCcTBUs, OrpaHUYEHHbIE U
HEOrpaHUYEHHbIE YHCIIOBBIE TIOCIIEI0BATEIBHOCTH. AOCOIOTHAS
BEJIMYMHA AEHCTBUTENBHOIO yncia. Cxomsmuecs
nocjeaoBarenbHocTu. [lpeaen uncaoBoi Nocaea0BaTeIbHOCTH.

Jlekuus. Ne 12. dynkiuu, cnocoOsl ux 3aaanus. Knaccudukanus
¢yskuil. OcHOBHBIE nieMeHTapHble pyHKIuH. [IpocTeiimune
(byHKLIMOHATIBHBIE 3aBUCUMOCTH (TIpsiMast IPONOPLIMOHAIbHAS,
JTuHEeWHas1, 00paTHasi MPOIOPIIMOHANbHAS, KBAIPATUIHAS).
beckoneuno mansle GyHKIMHU U UX cBoiicTBa. [Ipeaen GpyHkuuu B
TOUKE (4epe3 aCUMITOTUYECKOE BbIpaykeHUe). OCHOBHBIE TEOPEMBI
o npenenax. CnoxHas pyHkuus u ee npeznein. [lepssliit 1 BTopoii
3aMeyvarenbHblie npenensl. [pexen ynkmun. OgHOCTOpOHHME
Opeesbl.

[TpakTueckoe 3ansatue. Ne 13. ®@yHkius, 001acTh onpeaeneHus,
o0nacth 3HauUeHU QyHKIMH. YeTHOCTh, HEYETHOCTb,
nepuoanyHocTh GyHKuuu. [lonstue npenena ¢pynkuun. Packpeitue
HeonpeaeaeHHocTel. I1epBrIi M BTOpOM 3aMedaTeIbHbIC IPEIebl.

Jlexuus. Ne 13. HenpepbIBHOCTh (PYHKIIMH B TOUKE.
ACUMNTOTHYECKOE BBIpa)KEHHUE U1 HEMPEPHIBHON (YHKIIUH B
MaJiol OKpecTHOCTH ToukU. CBolcTBa QYHKIIUI, HEPEPHIBHBIX B
touke. HempepbIBHOCTB cltoskHOM (hyHKIIMU. HenpeprIBHOCTD
aneMeHTapHbIX QpyHKuuH. Touku pa3pbiBa GyHKIINH, UX
kiaccugukanus. CoiicTBa QyHKIMI, HENPEPHIBHBIX HA OTPE3Ke.
O6patHas ¢pyukuus. HenpepbiBHOCT 00paTHON (QyHKITUH.
beckoneuno 6onpmiast GpyHkiust. TeopeMbl 0 cBI3M OECKOHEUHO
0omb110M 1 OecKkOHEeUHO Majiol pyHKuu. BepTukanbHas
acumrtora rpaduka GpyHkiun. ['opuzoHTaNbHAS ACUMIITOTA
rpaduka QyHnkiuu. HakmoHHBIE aCUMIITOTHI, HEOOXOIUMOE 1
JIOCTaTOYHOE YCIIOBUA UX cyliecTBOBaHMs. CpaBHeHHE OECKOHEYHO
ManbIX QyHKIMNA. CBONCTBA 3KBUBAJIEHTHBIX OECKOHEUHO MaJIbIX.
Tabnuia >5KBUBaJIGHTHBIX OECKOHEUHO MalbIX. Teopema o
€MHCTBEHHOCTH IJIaBHOM YacTu cTerneHHoro Buza. [lopsamox
0EeCKOHEUHO Masloi. AnmpoKcuManus 0eCKOHEYHO MaJlon
CTENEHHON PYHKIMEH.

[TpakTueckoe 3ansatue. Ne 14. HemnpepbIlBHOCTH DYHKIIMU B TOUKE,
TOYKHU pa3pbiBa GYyHKIHUU. DKBUBAJICHTHbIE OECKOHEYHO Malible
dbyakinn. CpaBHeHHE 0ECKOHEYHO MaJIbIX.




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP, PI'P

H3ydeHne KOHCIIEKTOB U y4eOHOM JTUTepaTyphl MO TeMe JeKIuu No
11, moaroToBKa K MpakTHYECKOM paboTe HA TEMY: YHCIIOBAs
nocineaoBareabHOCTh. CriocoObl 3a1aHus, apupMeTHIEeCKHe
JEICTBUS, OTPAaHUYECHHBIE U HEOTPAaHUUEHHBIE YU CIIOBbIE
MocJe0BaTeIbHOCTU. AOCOIIOTHAS BETMYUHA JEHCTBUTEIHLHOTO
yucna. Cxonsmuecs nocneaosarenbHocTu. [peaen uncnooi
MIOCJIEI0BATEIbHOCTH.

M3yueHne KOHCIIEKTOB M y4eOHOM TUTEpaTyphl O TeMe JeKIHH Ne
12, moAroTOBKA K MPAaKTHYECKOW paboTe Ha TeMy: (pyHKIIHS,
obnacth onpeeneHus, o0nacTe 3HaueHui Qynkuuu. [Ipenen
dbyakuun. PackpeiTue HeonpeneneHHocTel. [1epBrIii 1 BTOpoi
3aMeyaTesIbHbIE PEEIIbI.

W3ydeHne KOHCIIEKTOB M YUeOHOM TUTepaTyphl MO TeMe JeKIuu No
13, noaroToBKa K NpakTUYECKOI paboTe Ha TEMY: HENPEPBIBHOCTh
(GVHKIIMY B TOUKE, TOYKH Pa3phIBa.

12

Paznen 5. luddepenunanbHoe ucuncjieHue GyHKUHU OJHOM
nepeMeHHol

34

Jlexuus. Ne 14. Jluneitnas annpokcumarus (JTUHeapu3alms)
(GyHKIIMHM B OKpecTHOCTU Touku. Onpenenenne
muddepentupyemoit pynkiun. [pupamenne GyHkunu u
muddepennman. Cesizp Mexay TudGepeHIIPYyEMOCTHIO U
HenpepbIBHOCTBIO pyHKIMU. [Ipon3BonHas GpyHKIuY, ee
IPUKIIATHOM CMBICIT B PA3JIMUHBIX 3a7adyax. AJTOPUTM HaXOXACHUS
muddepenimana u npou3BoJHON. CBA3b MEXIY

T hepeHIMPYyeMOCThIO (YHKIIUH U CYILIECTBOBAaHUEM Y HEe
npou3BoHON. Juddepenman He3aBUCUMON IEPEMEHHOI.
[TpousBoaHas kak oTHoueHue quddepenunanos. [lonsTue
KacaTeJIbHOM K KpUBOW. ['eOMeTprYeCcKHii CMBICI IIPOU3BOAHON U
muddepernmana. YpaBHeHUE KacaTeIbHON U HOpMaNH K rpauKy
dbyakimu. Tabmauma npon3BOIHLIX.

[Ipaktuueckoe 3anstue. Ne 15. Texnuka muddepeHunpoBaHus.
Juddepenunpopanue ciaoxuoi pynkuuu. Auddepenunpopanue
anreOpandecKux, TPUTOHOMETPHUECKUX, 00OPaTHBIX
TPUTOHOMETPHUUYECKHX, MTOKA3aTENBHBIX U JOrapru(pMHUUECKIX

byHKIHA.

Jlexuwms. Ne 15. TlpousBonnas u quddepeHian CyMMBI,
pou3BeieHus, yactHoro Gpynkuuid. [IponsBogHas u
muddepeniman caoxHol GyHkun. HBapuaHTHOCTH (hOPMBI
nepsoro auddepennnana. [IpousBonnas oOpaTHON QyHKIIHH.
Jlorapugmuueckas mpous3BogHas. Mero jorapudpMuaeckoro
muddepennuponanus. JuddepennrpoBanie HesBHON (yHKIUH.
[TpumeHeHnue nuHEHHON anmpokcuManuu GyHKIHUU K
MpUOJIKEHHBIM BbrauciieHusM. [IpousBoabie u nuddepeHimanpt
BBICIIUX MOPSAKOB. PU3NYECKUI CMBICI IPOU3BOIHOM BTOPOTrO
nopsiaka. JuddepenupoBanre GyHKINN, 3aTaHHBIX
IapaMeTPUUYECKH.

[Tpaktuueckoe 3anstue. Ne 16. Jlorapudmuyeckoe
muddepernupoBanue. Auddepernupoanre GyHKINN, 3aJaHHBIX
HESIBHO U TapaMeTpruecku. [Ipon3Bo/IHbIC BBICHIMX MOPSIKOB.

Jlexuus. Ne 16. Teopema ®@epma. Teopems! Posus, Jlarpanka u
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Komm, nx reomerpuueckuii cmbici. [IpaBuiio Jlonurans.
PackpbiTre HEONPEAEIEHHOCTEN.

[Tpaktuueckoe 3anstue. Ne 17.  Jluddepennuan GyHKIIUN U €ro
UCTIOJIb30BaHUE [T MTPUOJIMKEHHBIX BhIYHCIeHUH. [IpaBuiio
Jlonurans. ®u3znyeckuil 1 reOMETPUUYECKUN CMBICIT TPOU3BOHOM.
YpaBHeHHE KacaTeNbHOU U HOpMaiId. VIHTepBaiibl MOHOTOHHOCTH
byukun. Touku skcTpeMmyMa. BoImykiiocTh, BOTHYTOCTh Ipaduka
¢ynkunu. Touku nepern6ba. IlonHoe nccnenoBanue GpyHKIHH,
OCTPOCHUE IPaUKOB.

Jlexmst. Ne 17. Bo3spacraromas 1 yObiBaromas (GyHKINH.
JlocTaTO4HBIN MPU3HAK BO3PACTAaHUs, yOBIBAHMUS, TIOCTOSTHCTBA
¢ynkunu. Toukn sxcTpemyma Gynkiun. HeoOxoauMelii mpusHak
sKcTpemyMa. [1epBblii 1 BTOPOI 10CTaTOUHBIC TPU3HAKU
sKcTpeMyMa G VHKIUH.

Jlexuust. Ne 18. HauOombliee 1 HauMeHblIee 3HaYeHUS PYHKLIUU
Ha OTpe3Ke, AITOPUTM HaXOXKACHUS. BBITYKIIOCTh, BOTHYTOCTb
rpaduka ¢pyHKImH. JlocTaTouHOE YCIOBUE BHITYKIIOCTH,
Boruyroctu rpaduka pynkmun. Touku nepernda. Heodxoaumoe u
JIOCTaTOYHOE YCJIOBUS CYLIIECTBOBaHMs TOUKU nepernda. Oomas
cxeMma mccienoBanus dynkuuu. [Tocrpoenne rpadukoB.

[pakTrueckoe 3ansaTue. Ne 18. Touku sxcTpemyma. BoimykinocTs,
BOTHYTOCTh Tpaduka Gpynkiun. Touku neperunda. [lomHoe
UcciIeI0BaHue (QYHKIIHIA, TIOCTPOCHUE TPAadhHKOB.

3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP, PT'P

N3ydeHne KOHCIIEKTOB U yueOHOM JTUTepaTypsl M0 TeMe JeKIuu Ne
14; moAroToBKa K MpakTHYECKOW paboTe HAa TEMY: TEXHHUKA
muddepenumponanus. uddepenunrponanue caoXKHON QyHKINH.
JuddepenunpoBanue anredpanueckux, TPUroHOMETPUIECKUX,
00paTHBIX TPUTOHOMETPUUECKUX, IOKA3aTENbHbIX U
JorapupMHUUECKUX (QyHKIIUH.

N3ydeHne KOHCIIEKTOB 1 yueOHOM JTUTepaTyphl M0 TeMe JeKIuu Ne
15; moAroToBKa K MpakTHYECKOi paboTe Ha TeMy:
norapudmuueckoe nuddepenuuposanue. JuddepennupoBanne
GyHKUUH, 3alaHHBIX HESIBHO U MapaMmeTpuyecku. [IponsBoaHble
BBICILIUX MOPSIIKOB.

N3yueHne KOHCIIEKTOB M y4eOHO IuTeparypsl o TeMe JeKIuu Ne
16; moATrOTOBKA K MPAaKTHYECKOH paboTe Ha TeMy: auddepennnan
(YHKLUU U €r0 UCIIOJIb30BaHHE Il IPUOIMKEHHBIX BHIYUCICHUH.
IIpaBuno Jlonutans. ®usndyecknii 1 reOMETPUYECKUN CMBICIT
IIPOU3BOJHON. YpaBHEHHE KacaTeIbHOU U HOpMaiu. HTepBasl
MOHOTOHHOCTH QyHKIMHU. Touku 3xcTpemyma. BoIykinocTs,
BOTHYTOCTb Tpaduka GpyHkuuu. Touku neperuoa.

N3ydeHre KOHCIIEKTOB U yueOHO! JUTepaTyphl O TeMe JIeKIHu No
17; moAroToBKa K MPaKTHUECKOM paboTe Ha TEMY: MOJTHOE
ncclienoBanre GyHKIMNA, TOCTPOEHNE IPahUKOB.

16

I/IHaSI KOHTAKTHasA pa60Ta: 3a4€T, BBIIIOJTHEHUE KOHTpOJ’IBHOﬁ
pabOTEI

2 cemecTp

Bunsl u TeMbI 3aHATHH

KomanuectBo
4acoB

dopmupyemble
KOMIICTCHIINU

Pa3zgen 6. KoMmiekcHBIE 4HUCIA

4
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Jlexmms. Ne 1. KomrmuiekcHbie uncia, apuMeTHIECKUE TCUCTBUS
HaJl KOMITJIEKCHBIMH YUCIIaMU B aJireOpandeckoit hopme.
N300pakeHre KOMIUICKCHBIX YHCEeN Ha TUIOCKOCTH (TouedyHast U
BEKTOpHas UHTeprpeTalus). Moayib U apryMeHT KOMILIEKCHOTO
yucna. Tpuronomerpuieckas hopma KOMIUIEKCHOTO YHUCIIA.
YMHOXKEHHE U JICICHHE KOMIUICKCHBIX YHCEI B
TPUTOHOMETPUIECKOHN (OpME U UX TEOMETPUUECKas
uHTepnperanys. Bo3seneHnue B crenens. 3BinedeHue KopHs U3
KOMILIEKCHOTO YHCJIa B TPUTOHOMETPpHYECKOU opme.
I"'eoMeTpHUeCKUI CMBICT ONEPAIMH U3BICUCHHS KOPHSI.

3ananus A1 CaMOCTOSITENIbHOM pabOThI, B TOM YHUCIIE BHITIOJIHEHHE
KP

H3ydeHne KOHCIIEKTOB U y4eOHOM JTUTepaTyphl MO TeMe JeKIuu No
1.

Pazgen 7. UnrerpanbHoe ucuucienue. Heompenenenunblii
HHTEerpaJ

22

Jlekuus. Ne 2. TlepBoobpasnas ¢pynkius. Teopema o pazHOCTH
IBYX 1epBooOpa3HbIXx. HeonpeneneHHbIil HHTETpajl 1 ero CBOMCTBA.
Tabnuna npocTedmx HHTErpayioB. MIHBapraHTHOCTH BUJA
MHTETpaia OT BbIOOpa apryMeHTa (MIPHHLIUI TOABECHHS MO]T 3HAK
muddepennmana).

ITpakTueckoe 3ansatue. Ne 1. HeonpeneneHHbli HHTErpail.
Henocpencrsennoe unrerpuposanue. IHTerpupoBanue
MoJIBeJICHUEM 1oj] 3HaK auddepennmana. MaTerpuposanue
nojicTaHOBKOM. Beigaua pacuetHo-rpadudeckoii padboTsl Ne 3
«HeonpeneneHHBIN HHTErpalD.

.HGKI_[I/ISI. Ne 3. OcHoBHEIE METOAbl HHTCTPHUPOBAHUSA: PA3JIOKCHUA,
HHTCTPHUPOBAHUC HOI[CT&HOBKOfI, HUHTCTPHUPOBAHUC I10 HACTAM.
BO3BDaTHOG HHTCTPHUPOBAHUC.

[Ipaktuueckoe 3anstue. Ne 2. MHTerpupoBaHue 1Mo 4acTsM.
Bo3BpaTHOE MHTErPUPOBAHUE.

Jlexuus. Ne 4. KoneuHble ypaBHEHUsI (OCHOBHBIE ITOHSTHS).
®opmynupoBKa TeopeMsbl ['aycca. AIropuT™ I€I€HUsT MHOTOWIEHA
¢ octatkoM. Teopema be3y. PaznoxxeHne MHOTO4YJIEHA €
JeCcTBUTENBHBIMU KO3()(DUIIMEHTaMU Ha JIMHEIHbIE U
KBaJlpaTUUHble MHOXKUTEH. Paninonanbuble 1pobu. Pasnoxenue
NPaBUIBHOIN paliMoOHaIbHON APOOH HA CyMMY MPOCTEHIINX TpoOei.
[Tpocreiimue panroHanbHbIE TPOOH U UX UHTETPUPOBAHHUE.
MHTEerpupoBaHUe pallMOHAIbHBIX IPOOeH.

[TpakTuueckoe 3ansaTue. Ne 3. MHOrowieHbl OT OJHOMN
nepemeHHoi. Kopau MHOrounena. PaznoxxeHne MHOrouseHa ¢
JIEHCTBUTEIbHBIMU KOA(PUITIEHTaMU HA JIMHEHHBIC U
KBaJpaTUYHbIE MHOKUTENU. IHTErprpoBaHue paliiOHAIbHBIX
npo0eii. MurerpupoBanme painoHaIbHbIX GYHKIUN, COAESPKAIINX

Jlexumst. Ne 5. VIHTerpaiisl OT MppalMoOHaIbHBIX (QYHKIHA.
HHTerpupoBanne HppaloHaIbLHBIX ()YHKITUHN.

ITpakTueckoe 3ansatue. Ne 4. WHTerpanel, conepxaiue
UppalMoHaIbHOCTh. IHTErprpoBaHue HppallMOHAIBHBIX QYHKIUH,
coJiepKalluX KBaJpaTHbIN TpexuieH. IHTerpupoBanne HEKOTOPBIX
UPPALMOHATIBHBIX (QYHKIIHI ¢ TOMOIIBIO0 TPUTOHOMETPUUYECKUX
N0JICTaHOBOK. VIHTEerpupoBaHne HEKOTOPBIX KJIACCOB
TPUTOHOMETPUUECKUX (QYHKIIMA.
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3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP, PI'P

H3ydeHne KOHCIIEKTOB U y4eOHOM JTUTepaTyphl MO TeMe JeKIuu No
2; IOATOTOBKA K MPAaKTUYECKOMY 3aHATHUIO HA TEMY:
HeomnpeeIeHHbIN nHTerpan. HemocpeacrBeHHOE MHTETpUPOBAHUE.
HuTerpupoBanue NoaBeACHIEM M0/ 3HAK nuddeperuaa.
NuterpupoBanue moacTaHOBKOM.

M3yueHne KOHCIIEKTOB M y4eOHOM TUTEepaTyphl O TeMe JeKIHH Ne
3; MOArOTOBKA K NPAKTUYECKOMY 3aHATHIO HA TEMY:
MHTETPUPOBAHUE 110 YacTsM. Bo3BpaTHOE UHTETPUPOBAHUE.
W3ydeHne KOHCIIEKTOB M y4eOHOM JTUTepaTyphl IO TeMe JeKIuu No
4; IOArOTOBKA K IPAKTUUECKOMY 3aHSTHUIO HA TEMY: MHOTO4JICHBI
OT oiHOM nepemenHol. Kopuu mHorousnena. Paznoxenue
MHOTOYJICHA C JCHCTBUTEIHLHBIMH KO (OUIIMEHTAMH HA THHCHHBIC
Y KBa/IpaTUYHbIe MHOKUTEIU. IHTErpupoBaHuE pallMOHAIbHBIX
npobeii. MaTerpupoBanre pallnoOHAIBHBIX (DYHKITUH, COACpKAIINX
KBaJIPAaTHBIN TPEXUJICH.

Paznen 8. OnpenesieHHbIi MHTErpaa mno ¢purype
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Jlexmms. Ne 6. OOmiast cxema MoCTPOCHHS ONPEISICHHBIX
uHTETpaIoB 10 urype. [IMOTHOCTH pacnpeieIeHus MacChI 10
durype. 3amaya o macce purypsl. OnpeneneHue onpeaeIeHHOro
uHTerpaia o gurype. Buasl uarerpanos. locrarodnoe yciosue
CyILIECTBOBaHUS ONPEIEICHHBIX HHTErpanoB. CBoiicTBa
OTIpeICIICHHBIX MHTETPAJTIOB 10 Gurype. ['eoMmeTpuuecKkuii CMBICIT:
3a/a4a 06 06beMe IIIMHIPUYECKOTO Tella, O TUIOIIA U
HUIMHAPUUIECKON MOBEPXHOCTH.

[TpakTrueckoe 3ansaTue. Ne 5. BpluncieHue onpeaeeHHOro
MHTETpasia o oTpe3Ky. MHTerpupoBanue o 4actsm, 3aMeHa
NIEPEMEHHOI B OIIPE/ICTICHHOM MHTErpalle.

Jlexuus. Ne 7. OnpeneneHHbI MHTErpai 1o OTPE3KY, ero
reoMeTpuueckuii cMplci. CBOMCTBa ONIPEIETIEHHOIO HHTETpala,
Teopema 00 OLIEHKE MHTEerpaia, o cpeiHeM 3HaueHuu. MHrerpain ¢
nepeMeHHbIM BepXHuM npenenom. @opmyna Hetorona-Jleltbauna.
M HTErpupoBaHue 10 4acTSIM M 3aMEHA IEPEMEHHOM.

ITpakTueckoe 3ansaTue. Ne 6. I'eomeTpudeckue NpuioKeHUs
OTpe/IeNIEHHBIX MHTETPAJIOB: IO/ MIIOCKOH (pUrypsl, 00bemM
Teja BpallleHus, [iuHa Ayru. Gusnyeckue npuioKeHus
ONPEIETEHHBIX NHTETPAJIOB.

Jlexuus. Ne 8. I'eomeTpruyeckue NpuIoKEHUs ONPENEIECHHOIO
MHTETpala, BEIYUCIICHUE TUIOMIaIeH, ITUHBI AYTH, 00beMa Tefa 1o
TUIOINASIM MOTIEPEYHBIX CeUeHUil, 00beMa Tella BpalleHusl.
Brruncnenue maccel npsiMmoro crepxkHs. HecoOcTBeHHBIE
nuTerpansl 1 u 2 pona.

[TpakTueckoe 3austue. Ne 7. HecoOGcTBeHHBIE MHTETpasibl 1 1 2
poja.
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3aanus A1 CaMOCTOSTEIIBHON pabOThI, B TOM YHCIIC BBITIOJTHCHHE
KP, PTP

M3y4yeHrne KOHCIICKTOB M Y4€OHOM JTUTEPATyPhI IO TeMe JICKITUH No
6, IIOATOTOBKA K HpaKTI/I‘-IeCKOMy 3aHATHUIO HA TeMyI BBIUHCJICHHUC
OIpE/ICICHHOr0 HHTErpajia 1o oTpe3ky. HTerpupoBaHue mo
9acTsM, 3aMEHa TIEPEMEHHOU B ONPEICIICHHOM HHTETrpaJe.
M3y4yeHrne KOHCIICKTOB M Y4eOHOM JTUTEPATYPHI 11O TEME JICKIIUU No
7; Ne 8.

Paznen 9. Iluddepenunanbuoe ucuuncieHue QyHKUHU
HECKOJIbKHX IepeMEeHHbIX
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Jlexuus. Ne 9. HekoTopbie MOHATHS TOMOJIOTUH (OKPECTHOCTh
TOYKH, BHYTPEHHSI TOUKA MHO’KECTBA, OTKPBITOE MHOXKECTBO,
3aMKHYTO€ MHOXECTBO, CBSI3HOCTh). OYHKIIMS IBYX U HECKOJIBKHX
HepeMEeHHbIX Kak (QyHKIMs Touku. EctecTBeHHas obnacTh
omnpenenenus. ['eomerpuaeckoe n3odpaxkeHue GpyHKINHN IBYX
nepeMeHHbIX. [locTpoenue obnactet, nojryyaeMbIxX MepeceueHueM
NOBEpXHOCTEN. JIMHMM 1 MOBepXHOCTH YpoBHs. [Ipenen u
HENPEepbIBHOCTb (PYHKIMM HECKOJIBKUX IepeMeHHbIX. CBOMCTBa
(GyHKIMI HETIPEPHIBHBIX B OTPAaHMYCHHOHN 3aMKHYTON O0JIACTH.
YacTHble npousBoanble U Auddepennnanst. Ux reomerpuueckuit
cmbicit. [lonHoe npupamenue GyHKINA HECKOIBKUX MEPEMEHHBIX.
[Tpupaiienue nuHeRHON QYHKIUY, TMHEHHAs alllIPOKCUMALUs
(GYHKIIMY B OKPECTHOCTHU TOYKHU.

[TpakTueckoe 3ausatue. Ne 8. O61macTh onpeneiaeHus, npeaen u
HENPEepBIBHOCTh QYHKIIMH BYX EPEMEHHbIX. YacTHbIE
IIPOU3BOJHBIEC IEPBOIO U BTOPOTO MOPSIKA.

Jlexmms. Ne 10. duddepenuupyemocts. [lonuabiii nuddepenmman.
Heo6xonuMmele 1 TocTaTOYHbIE YCIOBUS JU(PHEpEeHIIMPYEMOCTH.
[Tpumenenue nonHoro nuddepeHuana K OleHKe MOrPerIHOCTH.
YacTHble MPOU3BOIHBIE BBICIINX NOPAAKOB. PaBEHCTBO CMEIIaHHBIX
npou3BoHbIX. [Ipon3BonHas GyHKIMY, 33aJaHHON HESBHO.
IIpousBoaHas cinoxHor Gyakiuy. [lonHasg npou3BoaHasl.

[TpakTrueckoe 3ansatue. Ne 9. Jluddepenuan u ero npuioxeHus
JUI IpUOJIMKEHHBIX BeIYMCIeHUH. uddepenpoanue GpyHKIuii,
3a/IaHHBIX HESIBHO. Y PABHEHHUE KAaCaTEIbHON U HOPMAIIH K
nosepxHocTu. [IponsBoanas cnoxuoi ¢pynkuuu. [Tonnas
IPOU3BOIHASI.

Jlexumst. Ne 11. DxcTpeMyM QyHKIHHU ABYX NEPEMEHHBIX.
Heobxonnumoe ycinoBue 3KcTpeMyma U ero reOMeTpU4eCKUil CMBICIT.
JlocTatouHoe ycioBHe 3KCTpeMyMa. AOCOIIOTHBIN IKCTPEMYM U
IrOpUTM HaxoxeHus. KacarenpHast INIOCKOCTh U HOpMaJb K
OBEPXHOCTH.

[TpakTrueckoe 3ausTue. Ne 10. DxcTpeMyM QyHKIIUMH IBYX
nepeMeHHbIX. Hanbosbiee 1 HauMeHbIIee 3HaueHUs! PYHKIUH B
3aMKHYTOM OTpaHUYSHHOM 00JIACTH.
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3agaHus U1 CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KP, PI'P

N3yueHre KOHCIIEKTOB U y4eOHO IuTeparypsl o TeMe JeKIuU Ne
9; MOATrOTOBKA K MPAKTUYECKOH paboTe Ha TeMy: 00IacTh
oIpeieNIeHus, peJieNl U HENPEPhIBHOCTh (DYHKIIMHU IBYX
nepeMeHHbIX. YacTHbIe IPOU3BOIHBIC TIEPBOTO U BTOPOTO MOPSIKA.
N3yueHne KOHCIIEKTOB U y4eOHO IuTepaTypsl 10 TeMe JeKIuu Ne
10; moaroToBKa K MpakTHUecKoi padore Ha Temy: auddepenunan u
€ro NMPHIOKEHU JUIsl IPUOJINKEHHBIX BBIYMCICHUN.
JuddepenumpoBanue GpyHKIHNHA, 3aJaHHBIX HESBHO. Y paBHEHUE
KacaTeJIbHON M HOpMaslu K oBepXHocTH. [Ipon3BoiHas cioxHON
¢ynkuuu. [lonHas nmpousBoaHAS.

N3yueHne KOHCIIEKTOB U y4eOHO IuTeparypsl o TeMe JeKIuH Ne
11; moAaroToBKa K MpakTHYECKOM paboTe HA TEMY: IKCTPEMYM
GyHKUMU 1BYX nepeMeHHbIX. Hanbosbiee 1 HauMeHbIee
3Ha4YeHUs (YHKIMU B 3aMKHYTOW OTPaHUYEHHOU O0JIACTH.

Paznen 10. Inddepenuuanbubie ypaBHeHHS] U CHCTEMbI
auddepeHIUAILHLIX YPaBHEHHH
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Jlexknus. Ne 12. ®duznueckue 3aaauu, NpUBOIAIINE K

g depeHraIbHbpIM ypaBHEeHHSIM. OCHOBHBIE OIIPEICIICHHS:
muddepeHInanbHoe ypaBHEHNE, TOPSAOK Tud dhepeHIInaabsHOro
ypaBHEeHHsI, penieHne audHepeHInaIbHOr0 YpaBHEHHS,
uHTerpanbHas kpusas. uddepenunanbupie ypaBHeHUs IEPBOTO
nopsiaka. Hauansable ycnosus. 3agaua Komu. Teopema
CYIIECTBOBaHMS U €IMHCTBEHHOCTH pelieHus 3a1a4un Komm.
O61iee u yacTHOe perieHue nuddepeHnanIbHOro ypaBHEHHS.
CeMelicTBO MHTErPAIIbHBIX KPUBBIX. METOIbI HHTErPUPOBAHHUS
muGdepeHIIMATBHBIX YPaBHEHUI: ¢ pa3ieIeHHbIMU U
pa3eNAIOIUMUCS IEPEMEHHBIMH, OTHOPOIAHBIX. MeTO b
MHTETPUPOBAHUS JIMHEWHBIX AU PepeHInaIbHbIX YpaBHEHUH 1-T0
HOPSJKA.

[Tpaktueckoe 3ausatue. Ne 11. Tuddepenumanbubie ypaBHEHUS
NIEPBOTO MOPAJKA: C PA3ACIAIOLUMUCS IEPEMEHHBIMU,
OJIHOpOAHbIE TH(PepeHInaIbHbIE YPABHEHHUS.
Juddepenumanbable ypaBHEHHs, TPUBOASIIMECS K OJTHOPOTHBIM.
Jluneinble 1uddepeHnnanbable YpaBHEHHsI IEPBOTO MOPSIIKA.

Jlexums. Ne 13. Tuddepenunanbable ypaBHEHHS 2-TO MOPSAKA.
Hauansnoe ycnosue. 3anaua Komm. Teopema cyniecTtBoBaHUS U
€IMHCTBEHHOCTHU pemieHus. OO01iee 1 YacTHOE peleHne
muddepeHIMaTbHBIX ypaBHEHUI 2-T0 nopsaka. [lonstue o
KpaeBbIX 3ajauax /s AudepeHnanbHbIX ypaBHEHUH.
I'eomeTpuyeCcKnid CMBICI KPAeBbIX YCIOBHM, UX OTINYHUE OT
HavanbHBIX ycioBuid. [Ipocteitmume auddepennnaipHbe
ypaBHEHHUS 2-T0 MOPsIJIKa, JOMYCKAIOLIIe IOHUKEHHUE MOPSIKa.
Jluneiinble nuddepeHnnanbHble ypaBHEHUs 2-T0 TOPSIIKA.
Ornpenenenusi: OTHOPOHBIE U HEOTHOPOAHBIC MU PepeHIInaTbHbIC
YPaBHEHUS, JINHEHHO 3aBUCUMBbIE U HE3aBUCUMBIE PELLICHUS
(byaxmmn). OnpeaenuTtesib BpPOHCKOro M €ro CBOHMCTBA.

[Tpaktuyeckoe 3anstue. Ne 12. Jluddepenimanbabie ypaBHEHUS
BBICIINX MOPSIIKOB. Y paBHEHUSI, JOITYCKAIONIHE TIOHIKCHNE
HOPSIJIKA.

Jlexmms. Ne 14. Teopema o CTpyKType OOIIETo pemieHus
TUHETHOTO
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OJTHOPOIHOTO MU (PEepeHIINATEHOTO YPaBHEHUS 2-TO MOPSIKA.
Jluneitapie oqHOpOIHBIE TG (depeHIMATBHBIC YPAaBHEHUS 2-T0
HOpsiJIKa € TIOCTOSIHHBIMU KO3 (hUIIMeHTaMH. XapaKTePUCTHIECKOES
ypaBHEHHUE, TP CIIy4ast KOPHEH XapaKTePUCTUIECKOTO YPaBHEHUSI.
Jlunelinbie HEOAHOPOAHBIC MU depeHInaIbHbIC YPAaBHEHHS.
Teopema 0 CTpyKType 00IIEro pemeHusl.

Mertox Bapuauy MPOU3BOJIBHBIX MOCTOSHHBIX. JINHEHHbIE
HEoTHOpOoAHbIE MU depeHInabHbIC YpaBHEHUS 2-TO MOPSIIKA C
MOCTOSTHHBIMU K03(pHIIMeHTaMu CO CrienuaibHOW IPaBOH YacThIO.
MeTto1 HeonpeAeIeHHBIX K03 PUITMCHTOB.

[IpakTnueckoe 3anstue. Ne 13. JIuneliHbie OJJHOPOIHBIC U
HEOoTHOpOAHbIE MU epeHITnaIbHbIC YPaBHEHUS C TIOCTOSTHHBIMU
koa(urmeHTamu.

MeTo/1 BapHaliy TPOU3BOJIBHBIX TTOCTOSIHHBIX.

Jlexmms. Ne 15. TTonsitue o cucremax auddepeHnnanbHbIX
ypaBHEHUN. MeTO MCKIIFOUEHUS IJI PELIEHHUS] HOPMaJIbHBIX
cucreM auddbepeHHAILHBIX YPABHEHUI.

[Tpaktuyeckoe 3anstue. No 14. Cucremsl auddepeHnnanbHbIX
ypaBHEHMNA. MeTo1 UCKIIFOUEHHUS JJIs peIIeHUs] HOPMaJlbHbIX
cructeM nuddepeHINAILHBIX YPABHEHNN.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KP, PI'P

N3yueHne KOHCIIEKTOB U y4eOHO IuTeparypsl o TemMe JeKIuu Ne
12; moaAroToBKa K MPaKTUYECKOMY 3aHITHIO Ha TEMY:
TuddepeHanbHble ypaBHEHHs IEPBOTr0O MOPSIIKA: C
pazeNsIoIUMHCS IEPEMEHHBIMH, OJHOPOIHBIE
muddepeHManbHble ypaBHeHM. JInHeltHble TuddepeHanbHbe
ypaBHEHHUs [IEPBOro Nnopsjika. YpaBHeHue bepnymu.

N3yueHne KOHCIIEKTOB M y4eOHOM IuTeparypsl o TeMe JeKIHH Ne
13; moAroToBKa K MPaKTUYECKOMY 3aHATHIO HA TEMY:
TuddepeHIraIbHbIe YpaBHEHHS BBICIIUX MOPSAKOB. Y paBHEHMUS,
JIOTTYCKAIOIUE MTOHMKEHHUE MOPSJIKA.

N3yueHre KOHCIIEKTOB M y4eOHOH TUTepaTypsl O TeMe JEKIHH
NoNe 14 - 15; moaroroBka K MpakTUUECKOMY 3aHSTHIO HA TEMY:
JUHENWHBIE OJJHOPOAHbIE U HEOAHOPOIHbIE MU depeHnanbHbIe
YpaBHEHHS C TIOCTOSIHHBIMU K03 uitmenTamMmu. Metoa Bapuanuu
MPOM3BOJILHBIX MOCTOSIHHBIX. CrcTeMbl AUppepeHnanbHbIX
yYpaBHEHUH.

Paznea 11. YucaoBble U (PYHKIUOHAJIbHbIE PSbI.
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Jlekuus. Ne 16. UucnoBas nmociie1oBaTeIbHOCTh U €€ Mpeae.
IIpusnak Beiiepmtpacca. [lonatue ynucnosoro psga. Yactuynas
cymMma psana. CXxoauMocCTh U cyMMa psana. Psg reomerpudeckoi
nporpeccuu. ['apmonndeckuit psaa. O600IIEHHO TapMOHHYECKUI
psa. CBoiicTBa cxonsamuxcs paaoB. HeooxoauMelil nmpu3zHak
CXOJIMMOCTH psifia. Psibl ¢ OJI0KUTEIBHBIMU YICHAMM.
JlocTatouHble NPU3HAKKA CXOIUMOCTH 3HAKOMOJIOKHUTEIBHBIX
PSIIOB: IPU3HAKU CpaBHEHUs, MpU3HaK Jlanambepa, HHTErpaabHBIN
W paguKaIbHBIN npu3Hakyu Ko,

ITpakTueckoe 3ansatue. Ne 15. Yucnossle paapl. OCHOBHBIE
noHATyus. [Ipu3HaKky cXOAMMOCTH YHUCIIOBBIX PSAZOB (HEOOXOIUMBIH,
CpaBHEHUA).

Jlekuus. Ne 17. 3HakonepeMeHHbIe pAibl. JlocTaTOYHOE YCI0BUE
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CXOJIMMOCTH 3HAKOTIEPEMEHHOTO psifia. AOCOTIOTHAS U YCIOBHAS
cxoaumocTh. CBOMCTBa aOCOIOTHO CXOISAIIUXCS PSIIOB.
3nakouepenyrontuecs psaasl. [Ipusnak Jlerionuma. OneHka ocraTka
3Hakovepenytouierocs psaga. ynkiumonanbusie psiabl. CTEeHHbIE
psanel. Teopema Abens. KoHcTpykius 06J1acTi CXOIUMOCTH.
Paguyc cxogumoctu cteneHHoro psiia. CBONCTBA CTENIEHHBIX

[IpakTnueckoe 3anatue. Ne 16. IIpuzHaku CXOIUMOCTH YHUCIOBBIX 2
psanoB (lanambepa, MHTErpanbHbIA U pagUKaIbHBIN IPU3HAKI

Kommn).

Jlexmmst. Ne 18. uddepenurpoBanue 1 HHTETPUPOBAHHE 2

CTENEHHBIX psAMOB. Paznokenne PyHKIUN B cTeNeHHOH psia. Psin
Teiinopa nu Makopena. Ocratounslii wieH ¢popmyinsl Teinopa u
Maxksopena. HeobxonuMoe U J0CTaTOUYHOE YCIIOBUE CXOAUMOCTH
psina Teiinopa k nmoposxaaromieii ero ¢pyHkuuu. Paszmosxenue
byHKIMI ex , sinX, cosX B psa MakiopeHa.

Crenennsie psabl. O6nacTh cxomumoctu. [IpuioskeHus psioB K
NpUOMKEHHBIM BBIYMCIICHUSM 3HAaYeHUH QYHKIUN 1
oTpeIeNIeHHBIX MHTETpalioB. [IpubImKkeHHOE penicHue
nuddbepeHINAILHLIX YPABHEHUH.

[TpakTueckoe 3ansatue. Ne 17. 3HakonepeMeHHbIE U 2
3HaKOYEepeayIoLecs psiibl. Y CIOBHAsA U aOCOTIOTHAS CXOAUMOCTb.
IIpusnak JleniOauia.

[TpakTueckoe 3ausatue. No 18. DyHKIIMOHAJIbHBIC U CTETICHHBIE 2
panel. O6nacte cxoauMocTH. Psael Teltnopa u MakiopeHna.
[TpunoskeHus psiioB K MPUOIMKEHHBIM BHIYHCICHUSM 3HAYCHHIA
(GyHKIMI 1 onpeeIeHHbIX HHTerpasioB. [IpubnmkenHoe peneHue
b depeHInaIbHbIX YPaBHEHUH.

3anaHus A CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
KP, PT'P

N3ydeHne KOHCIIEKTOB 1 yueOHOM JTUTepaTypsl M0 TeMe JeKIuu Ne
16; mOArOoTOBKA K MPAKTUYECKOMY 3aHATHIO HA TEMY: YUCIIOBBIE
pansl. [lpu3Haku cXOAMMOCTH YUCIIOBBIX PsIIOB (HEOOXOAUMBIH,
cpaBHeHUs). [Ipu3Haku cXoIMMOCTH YUCIOBBIX psioB ([anambepa,
MHTETPAJIbHBIN U paauKaibHbIi npu3zHaku Komm).

N3yueHne KOHCIIEKTOB M y4eOHO IuTeparypsl o TeMe JeKIuu Ne
17 ; moAroTOBKA K MPAKTUYECKOMY 3aHITHIO HA TEMY:
3HAKOIIEPEMEHHBIE U 3HAKOYEPEYIOLIUECS PSABL. Y CIIOBHAS U
abcomoTHas cxoauMocTh. [Ipu3Hak JleitoauIa.

N3yueHne KOHCIIEKTOB M y4eOHOH TUTEepaTyphl IO TeMe JeKIHiA
NoNo 17 - 18; moAroToBKa K MPakKTHYECKOMY 3aHSATHIO HA TEMY:
(byHKLIMOHATIBHBIE U CTETIEHHBIE psAbl. O0JIACTh CXOAUMOCTH. Psib
Tetinopa u Maxkmnopena. [Ipunoxxenus psaoB K MPUOJIMKEHHBIM
BBIYUCIICHUSIM 3HaYeHUN (QYHKUUHN U ONpeAeTICHHBIX HHTETPAJIOB.

[TpubmmxeHnoe penieHue nuddepeHnaibHbIX YPAaBHEHUH. 8
Wuas koHTaKTHas paboTa: KOHCY/IbTAIMH, BBITIOJTHCHHE 0
KOHTPOJBHOU PA0OThI

IToAroToBKa K 3K3aMEeHY 30
ITpoBeneHNe K3aMeHa 6

Pasmen 5. METOJIWYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHIO
JTCLATUINHEI

N3yuenne qucuumiunel b.1.1.8 "Marematuka" pekoMeHayeTcsl HauaTh ¢ O3HAKOMJIEHUS C



paboueii mporpaMMol, €€ CTPYKTypod U CcoAep)KaHHEeM pa3/elioB. YUeOHBIM MaTepual
CTPYKTYPUPOBaH, U3y4CHHUE AUCIUIUIMHBI OCYIIECTBIIIETCS B TEMAaTUYECKON MOCIEA0BATEIbHOCTH.
3ausTus JIEKIIUOHHOT 0 THIA JIAI0T CUCTEMATU3UPOBAHHBIC 3HAHUS o
muciumuinae  "Matemaruka', KOHIIGHTPUPYIOT BHUMaHUE Ha HauOoJiee CIIOKHBIX U Ba)KHBIX
Bonpocax. Bo BpeMsi NEKIIMOHHBIX 3aHATUNA PEKOMEHIYETCs] BECTH KOHCIEKTUPOBAHUE Y4eOHOTO
MaTepuana, oOpaiarb BHHUMaHHE Ha (OPMYJIUPOBKH M KATETOPUH, PACKPBIBAIOIIME CYTh
po0JIeMbl, SBICHUS WJIM Tpoliecca; 3aUKCUPOBATh BBIBOJBI M IMPAKTUYCCKHE PEKOMEHIAIUU.
[logroToBka K 3aHATHAM NPAKTHYECKOr0 THIA BKIIOYAECT O3HAKOMIICHHE C  ILJJAHOM
MPAKTUYECKOTO 3aHATUSA; PA0OTy € KOHCIEKTOM JIEKIMii, BBIMOJHEHHE JOMAIIHEro 3aJaHusl,
paboty ¢ y4eOHON U y4eOHO-METOJMYECKOW JHUTEepaTypod, HAyYHBIMM M3JAHUSIMH U
AJIEKTPOHHBIMU  00pa30BAaTEIBLHBIMU PECYpPCAMH, PEKOMEHJIOBAaHHBIMU pabodell mporpaMMoit
NYCHUIIINHEL "MaremaTtuka'.

CoaepxaHue caMoCTOATEIbHOM padoThI OlIpeensaeTcs paboueii IporpamMmmoin
muciuIuiiael - "MaTtemaTtuka" OIEHOYHBIMM M METOJUYECKHMMH MaTepuaiamu, 3aJaHusIMH U
yKazaHusiMU TpenogaBaTessi. CaMocTosITeNIbHasE padoTa MOXKET OCYIIECTBISATHCS B ayJJUTOPHOU U
BHeayaUTOpHON (dopmax. DPPEKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSTEIHHOM pabOThHI
ABIIIETCS DJIGKTPOHHAs HMHQPOPMAIIMOHHO-O0pa3oBaTelbHasl Ccpefa YHUBEPCUTETa, KOTopas
ofOecrieunBaeT JOCTYNl K oOpa3oBaTenbHOM mporpamme, pabodel mporpamme JUCIHUILIAHBI
"Matemaruka'", K 3JIEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, MPOQECCUOHANBHBIM 0a3aM JaHHBIX U
nH()OpPMAIIMOHHBIM CIIPaBOYHBIM CHUCTEMaM.
WN3yuenne auctuminiel "MaTtemaTuka" — BKIIOYAET  BBINOJIHEHHUE  pPacYETHO-TpaPUUECKOM
padoTHI, KOHTPOJIbHOU paboTHI.
[TepuoauunocTh TpoBeaeHHs, (OPMBI TEKYIIETO KOHTPOJS YCIIEBA€MOCTH, CUCTEMa OIICHUBAHHUSI
xo0/1a OCBOCHHS JUCIUATITUHBI MIPE/ICTABIICHBI B paboueit Iporpamme.
dopMol MPOMEKYTOYHOM aTTECTAllMU MO aucuuIiuinHe '"Maremaruka" aBisitoTCs 3a4eT B 1-
OM CEeMEecCTpe, dK3aMeH BO 2-OM CeMecTpe.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOAMYECKOE
OBECIIEYEHUME AUCIHUITIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KoauuectBo
AK3EMILISIPOB TIEYATHBIX
NoNe . W3IaHUH, UMEIOIIUXCS B

Cnucok UCOIb3yeMOH JTUTEPATypPhl
n/n OuOIHoTEKE, HIIN
ANIEKTPOHHBIN aJpec U3TaHUs
(pecypca) B cetu HTepHET

YYEGBHBIE, YYEBHO-METOAMYECKHWE 1 HAYVYHBIE U3JIAHUA

1. |Harancon, MW. II. Kparkuili kypc BbICIIEHi MaTeMaTHKH
[DnexTponHblii pecypc] : yuebHoe mocobme / WM. II.|https://e.lanbook.com/book/2
Harancon. 10-e u3z., crep. Cankr-IlerepOypr: Jlans, 2022. - 10320

736 c. ISBN 978-5-8114-0123-9.

2. |bepman, I'. H. COopHUK 33734 1O Kypcy MaTeMaTH4eCcKOro
ananmu3a [DnekTponHblii pecypc] / Bepman I'.H. 10-e u3n.,|https://e.lanbook.com/book/3

crepeorurn. Mocksa: Jlanb, 2023. - 492 c. ISBN 978-5-8114- 86402
9878-9.

3. [IIucemennsiit, Imutpuit Tpodumosuu. KoHcnekT nekuuii mo 9
Beiciieii matematuke [Tekcr] : [mommeii kypc] / . T.

[MuceMennsiii. 15-e u3a. Mocksa: AMPUC-TIPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dx3eMILIsIpLl: Bcero 9.

4. |COopHuK 3amau MO BBICIICH MaTeMaTUKE C KOHTPOJbHBIMU 20
paboramu [Tekcr] : mocobue / K. H. JIynry, /1. T.




ITnucemennsniii, C. H. ®engun, 0. A. llleBuenko. Y. 1. 14-¢
m3a, 2022. - 574, [1] c. ISBN 978-5-8112-6174-1.
Dx3eMIuisApbl: Bcero 20.

COopuuk 3amau mo Beiciield wmarematuke [Tekcr] c
KOHTPOJIbHBIMHU pa0OTaMH : PSIIbI U MHTETPAJIbl, BEKTOPHBIN U
KOMIUICKCHBIA ~ aHau3, JuQQepeHnaIbHbple  ypaBHEHUS,
TEOpHs BEPOSTHOCTEH, OMEPallMOHHOE MCUYUCIeHHEe. 2 Kypc /
K. H. Jlynry [u np.] ; nox pea. C. H. ®eauna. 7-e uzn.
Mocksa: AUPUC-TIPECC, 2011. - 589, [1] c. ISBN 978-5-
8112-4074-6. Dx3emrursapsl: Bcero 130.

130

Kynapiiena, E. C. Marematuka a1 DKOHOMUCTOB
[DnexkTpoHHEI pecypc] : ydeOHUK mis s3xoHomuctoB / E. C.
Kynneimea. 4-e: JlamkoB u K, 2015. - 564 c. ISBN 978-5-
394-02261-6.

http://e.lanbook.com/books/e

lement.php?pll_id=72390

Bricmias matematuka B ynpaxHeHHsX U 3anadax [Tekcr] : B

4. : [yuebnoe nocoome mns By3oB] / I1. E. Jlanko [u mp.]. Y.
1, 2015. - 368 c. ISBN 978-5-94666-566-7. Dx3eMIuIsphbI:
Bcero 22.

22

Bricmias MaTeMaTuka B yrpakHEHHsIX U 3ajaa4ax [Tekct] : B

4. : [yuebHoe mocoome mns By3oB] / I1. E. [lanko [u mp.]. Y.
2, 2015. - 448 c. ISBN 978-5-94666-567-4. DK3eMIUISpHI:
Bcero 27.

27

OJIEKTPOHHBIE OGPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas snexrponnas 6ubanorexka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas snexktponHas 6ubnnoreka «KnbepneHnHKa

http://cyberleninka.ru

[MPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THO®OPMALIMOHHBIE CITIPABOYHBIE

CHUCTEMBI
1. |CupaBouHo-mipaBoBas cucrema KoHcympTant+ http://www.consultant.ru
2. |MuadopmarmonHo-nipaBoBOi optan ["apant http://www.garant.ru
3. |[IpodeccuonanbHbie CIIPaBOYHBIC CHCTEMBI TeXIKCIEpT http://www.cntd.ru

6.2. MarepuanbHO-TeXHUYECKas 0a3a ¥ mporpaMMHOe oOecrieueHe

NeNe | Ayautopuu st npose- | [lepeueHb OCHOBHOTO 000pyJOBaHUS [Iporpammuoe
/1 |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
ThI U IIPOBEJIEHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 250 (111) ABTOMaTH3UPOBAHHBIH Microsoft Windows
naboparopubiii  komrieke (1), bmok|Enterprise, CmpaBounas
u3Meput. 1udpoBoil I M3M.[mpaBoBas cucreMa
BenuuuHbl  motoka  kuiak.  (1),|"KoncynpranT [Tmroc”,
Wzmepurensb mudposoii| Microsoft Office
K03(.[IpO3pavHOCTH (1),|Standard, Arent Dr.Web,
Mukposeprymika rugpomerpuyeckas | Kommuiekr I'APAHT-
I'MIIM-1Im ¢ Beixomom Ha IIK (1),|Mactep, Microsoft
Hasuratop : GPSMAP 76 (1), Crenn|Access, Microsoft Visio
"T'mapomnunamuka [JI" (1), Creng|Professional,  Microsoft
UHGOPMAIIMOHHBIH 1700*1300*90|Project Professional,
Kadenpa Bomueix pecypcoB (1),[Microsoft Visual Studio
Kowmrnekt yueOnoit mebemnn (1) Enterprise, Kommiekt 1O




IJIs1 pCHICHUSA OCHOBHBIX
I1O0JIB30BATCIIBCKHUX 3aJa4

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHMS AUCLUMIUIMHBY ®OHJ] OLIEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHANKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANPaBJIEeHbI HA!

- YCBOCHHE TEOPETHYECKOT0 MaTepuasia (00beM 3HAHUH, IITyOMHA YCBOEHHUS), MIPEAYCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHE Wu3JlaraThb MaTepuan (YeTKOCTb, IPaMOTHOCTb M3JI0KEHUSI MaTepuaja, TOUYHOCTh U
MOJIHOTA BOCIIPOU3BEICHUS y4eOHOTO MaTepuana);

- YMEHHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3aJaHuM.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIIUH
IToporosslii OOyuaromuiics HMMeeT 3HAaHUS OCHOBHOIO Marepuana,| yJoBieT-
YPOBEHB IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3Jjlararb, HO MOJKET| BOPHUTEIBHO

A0IYCKAaTb HCTOYHOCTH B N3JI0KCHHUU marcpualjia,
HCIOCTATOYHO IIPpaBUJILHBLIC (1)OpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJIHCHUH IMTPAKTUYCCKUX 3aﬂaHHﬁ.

[IponBunyteiii  |OOyuaromiuiicss TBEpIO 3HAaeT MPOrPaMMHBIM MaTepuai,| XOpOIlo

YpOBEHb u3JlaraeT ero IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOUHOCTEN B OTBETE Ha BOIPOC, MPABUIIBHO
MPUMEHSAET TEOPETUYECKUE TOJOKEHUS] TIPH  PEIICHUU
MPAKTUYECKUX BOIMPOCOB U 3ajay, BIAZACeT HEOOXOIMMBIMU
HaBBIKaMH ¥ MIPUEMaMH MX BBITIOTHCHHUS

Bricokuit ypoBenp [OOyuatomuiicss rimyOOKO M TNPOYHO YCBOWJ MPOrPaMMHBIM|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro W3Jjaraer,
JlaeT ucUepIbIBalOIIe OTBETHI HA IOCTaBIEHHBIE BONPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUS C MPAKTUKOW, MPH STOM
oOyyaroluiicss He  3aTpyAHAeTcs C  OTBETOM  IIpH
BUION3MEHEHNN  3aJaHus, CBOOOJHO  CIIpaBisieTcss C
3aJjauaMH, BOINPOCAMH U JPYTUMH BHJaMHU HPUMEHEHUs
3HaHW#, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpadudecKoi
JUTEPaTypoi, MNEPUOJUYECKUMH H3IAHUSAMH, TPABHIBHO
O0OOCHOBBIBAET TPUHATHIC pEIICHHs, CBOOOJHO BIIAACET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, MpPHUEMaMHM  BBIIIOJHEHUS
MPaKTUYECKUX padoT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIEBAEMOCTH OOECIeYMBAET OLEHHBAHHWE XOJa OCBOCHHUS JUCHUIUIMHBI
(MOAyJIsl) U IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTUH PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHUIUIMHBL. [lOpsAAoK cOCTaBiI€HHS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS] MPOLEAYpPhl OLIEHMBAHHS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HalpaBJICHHBIX HAa OCBOCHHME 3HAHWH, YMEHHWH, HAaBBIKOB M/ WJIM ONbITa JEATEIBHOCTH, IO

HaKOMMHUTEILHON cHUCTeMe B Oayuiax ycTaHaBIMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO {II'TY»

7.2. IlpoMexxyTouHast aTTECTaIUs 00yJaroIuXCs



[TpomexyTouHasi aTrecTanus oOy4yarolMXcs HamnpaBiieHa Ha OLEHHWBAaHUE PE3yJbTaTOB OOYUYEHHS
M0 TUCIUIUINHE (MOYJIIO) M IIPOBOJUTCS C UCIIOJIb30BaHUEM (DOHJIOB OLICHOYHBIX CPEJICTB.

[Ipumepsl TUMOBBIX KOHTPOJBHBIX 3aJaHU W3 0a3bl (OHOA OICHOYHBIX CpEACTB IO
00pa3oBaTebHON IPOrpaMMe.

KonTpoabnas padora
«IIpsiMasi HA MJIOCKOCTH»

1. Haittu npoeknuto Touku A(—1; 2) Ha mpsmyro 3x — 5y —21 =0,

2. B toukax nepecedenus npsimoit 2 x + 3y — 6 =0 ¢ ocsiMu KOOpIUHAT
BOCCTAHOBJIEHBI IEPIICHAUKYJISPBI K 3TOU NpsiMor. Halaure ux ypaBHEeHUS.

3. anbl BepmuHbl napamienorpamma A(9; — 3), B(4; —2) u C(—7; —5). Haiitu
YPaBHEHUS JUarOHaJEu.

4. Jlau TpeyrodbHUK ¢ BepmrHamMu A(S5; —4), B(—1; 3) u C(— 3; — 2). Haiitu:
a) ypaBHeHUE BbICOTHl BD;

0) ypaBHeHue Mepuinanbl BM;

B) YTOJl MEXK/ly BEICOTOM U MenuaHoi BM.

5. Jlokazatk, uto Tpu Touku A(3;—5), B(—1; 1) u C(— 3; 4) nexxat Ha 0AHOM
IIPAMOM.

6. CrtopoHBI TPEYroJIbHUKA 33a/IaHbl ypaBHEHUsIMU: 7 x — 6y + 9 = 0;

ox +2y—25=0; 3x+ 10y +29=0. HaiiTu KoopIuHATHI BEPIINH U
YPaBHEHHUSI BBICOT TPEYTOJIbHUKA.
7. TlpuBenuTe K KAHOHUYECKOMY BUYy YpaBHEHHE

9x%— 36Xx+)*+2 +1=0,onpenenure THI JIUHAK U TIOCTPOITE TpaduK.

KonTposabnasa padora

«dupPepenunanbHoe ucyucieHne PYHKUUHM OJHON IepeMeHHOW»
1. Haiitu npousBoaHyI0 (DYHKIUI:
a) y=(x2—3x +5) 0) y=arcsines;  B) y=log(x — cos x).
2. Haiitu dy pyskmmu:
a) y=2snGx+1. 6) y=sin3x+1/x).
3. Haiitu d ?y:
a) Yy =sin %x;

4. MHccnenosath (PyHKIIMU U MOCTPOUTH rpaUKu:



a) y=2x3-3x2+1.

2 ceMecTp
IIpumep OusIeTa MPOMEKYTOYHOM aTTECTALMH
[TOBOMIKCKHM TOCYAapCTBEHHBIN TEXHOJIOTUYECKUN YHUBEPCUTET
SK3AMEHAITMOHHBIN BUJIET Ne 0
o gucuuIuinHe «MareMaTuka
Hamnpasnenue 09.03.03 Ilpuxiaagnas nuadpopmaTuka

HanpasnenHocts « ACKYCCTBEHHBIM HHTE/VIEKT B OU3HEC-aHAJTUTHKE)

1. Metonsl pemienust nud@epeHunanbHbIX YpPaBHEHUN C pa3/ieleHHbIMU
NepeMEHHbIMU, AU(P(GEepEeHUUATBbHBIX  YPaBHEHU € pa3JesiolUMUCS
IIEPEMEHHBIMH, OJTHOPOJHBIX YPABHEHUM MTEPBOTO NOPSAKA.

2. llpuznak JleliOHMIIa CXOAMMOCTH 3HaKodepeayromierocs psga. OreHka
ocTaTKa psja.

3. IlpaBuno cBeneHusi TBOWHOTO WHTErpajia K MOBTOPHOMY (T€OMETPUUYECKHIMA
BBIBO/T).

4. 3adaua 1. Haiitn yacTHbIe mponsBoanbie pyHKIHU Z = In (x> +y 2 —xy).

3aBemyromuii Kageapoi BEICIICH MaTeMaTHKH

npodeccop, AOKT. Pu3.-Mat. HAyK / B.A.
WBanos /

« » 2025 1.

KonTposabnasa padora
«IIpusoxkeHusi OMpeneIEHHOT0 WHTErpasia
1. Haiitu miomaay miockux Guryp, OorpaHU4eHHbIX JIUHUSMU:
1. y=2x + 1, y=4-x2
2. y = (x—4)% y=16-x2



3. Y2 =x+1, y>=09-x

2.  Bpluuciute 00beMbl  Ten, OOpa30BaHHBIX  BpAIICHHEM  BOKPYT
ocu Ox uryp, orpaHUYEHHBIX JIUHUSIMU:

1.y = 4X—X3, y=X
2.y =X, y = 4X.
3.y = —X+4, y=x+2.

3. Bbmuucnuth  o0BeMBI  Ted, 0O0pa3OBaHHBIX  BpaIlEHUEM  BOKPYT
ocu OY uryp, orpaHUYEHHBIX JIUHUSIMU:

1. x=y> x=0, y=2
2. y=x% y=2x
3. y=2x, x=0, y=2, y=6.

KonTpoabnasa padora
«duppepeHumnaibHoe UcHUCIeHHe (PYHKUMM HECKOJILKHMX IepeMeHHbIX»
1. HaiiTu yacTHbIC TPON3BOHBIC (DYHKITUNA:
a)z= eM™e sV ) z=x2ecos (xy) B)z=In(x?+y?— xy).
2. Haiitu monnbie quddepernuans GyHKITHI:
a)z= eY, 0) z=sin (xy) ;
3. Bbruucnutb npuOInKeHHO:
a) 1,05 1%, 6) sin 62°;
4. HaiiTu BTOpbIE YaCTHBIEC TPOU3BOAHBIE (PYHKIUI:
a) Zz=Xsiny + Yy sinx; 0) z =xy tg(xy); B) Z =X Iny.
5. Haiitu d?z Qynkumii:
a)z=x2COSY; 0) z=2x* — x3)°+ 2y2
6. Haiitu sxcTpeMyMbl hyHKITHIA:
a) zZ =x2 —Xy+ y?+9x -6y + 20;
0) Z =6x> —7Xy+ 2y?+ 6x —3y;
B) Z =4x> —5xy + 3y*—9x - 8y.



Tect «/Iuddepenuuanbubie ypaBHEHHD)
1. O6mum perenueM aqudPepeHaIbHOr0 YpaBHEeHUs )’ = y ABIISIETCS
a)y=Ce*,rtneC=const 0.)y=C-¢e, rne C=const B)y=¢e"
2. O6uuM penreHueM auQhepeHIaTbHOTO YpaBHEHUs V' = 2X SBISETCS
a)y=x2 Jy=2+CrmneC=const B.)y=x+C,rae C = const.
3. YactHbIM pemieHueM audpepeHnaibHOro ypaBHEeHUs )’ = y ABIISIETCS
a.)y = 2e* 0.)y=-¢€ B.)y = C-e", rne C = const.

4. YactabiM perieHueM qudpepeHiaibHoro ypaBHeHus ' = y,
YAOBJIETBOPSIONINM 3aIaHHOMY YycIlioBHIO, 4TO Y(0) = 3 sBisieTcs

a.)y=C-e,rne C=const; 0.)y=2¢; B.) y = 3¢
5. YactHbIM penienneM AuddepeHunanbHOro ypaBHeHus y' = 2X sBisieTcs
a)y=x3 6.)y =X B.) y = 2X°

6. O6mum pemennem auddepeninansaoro ypasuenus y” —4y' — 5y =0
SBIISICTCS

a.) y = Cie™ + C2e™, rne C1= const,C, = const
0.)y = Cie*+ C2e™, Tne C1 = const, C> = const
B.) y = C1e>* + C2¢™, rne C1= const, Co = const .

7. O6mmm pemennem auddeperuanpsHoro ypaBuenus )" —4y' + 13y=0
SIBIISICTCS

a.) y = Cie*+ C2¢¥, rae C1= const, C2= const
0.) y = e*(C1c083xX + C2sin3x) rae C1 = const, C2 = const

B.) y = &*(C1c082X + C2s8in2x) rae C1= const, C> = const .

8. O6muMm pemennem auddepeHmantsaoro ypasaenus )" — 6y’ + 9y = 0
SIBIISICTCS

a.)y = Cie* + C2¢*, rne C1= const, C> = const
0.)y = Cie®+ C2¢™®, rne C1= const, C>= const

B.) y = C1e* + xC2¢*, rne C1 = const, C> = const .



9. OOmuMm pemenueMm auddepeHnuaibHoro ypaBuenus y” + 6y’ + 9y = 0
SIBIISICTCS

a.)y = Cie®+ Ce®, rue C1= const, C>= const
6.) y = xCie®+ Coe’™®, re C1= const, C, = const
B.) y = Cie® + Cxe’™®, rne C1= const, Co= const .

10. OOuuMm pemenueM nuddepeHnuanbHoro ypasuenus )" + 4y" + 13y = 0
SIBIISICTCS

a.) y=e*(Cicos(—2x) + C2sin(=2x)), rae C1= const, C, = const
0.) y=e*(C1c0s3x+C>sin3x), rme Ci=const, C.=const
B.) y=e?(C1c083x + C2sin(—3x)), raeCi= const, Co=const .

11. Yactroe pemenne JIHJY 2-ro mopsaka y" — 5y’ + 6y = (3x5) e umeet
BUJI

a.) y* = (4x*+ Bx + C) &

0.) v* = (Ax*+ Bx*+ Cx) ¥

B.) y* = (Ax*+ Bx*+ Cx) €~ .

12. Yactnoe pemenue JIHIAY 2-ro nopsiaka »" — Sy’ + 6y = 3x + 2 umeer BuA
a.) y* = (Ax*+ Bx) &

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

B.) y*=Ax+B.

13. Yactroe pemenue JIHY 2-ro nopsiaka y” —5y" + 6y = (3x2—5) €* umeer
BUJI

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

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

B.) y* = (Ax*+ Bx *+ Cx) €.

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

0.) y* = x%e*

B.))V*=4.

15. Yacrtaoe pemenue JIHJY 2-ro mopsiaka )" — 2y’ + y = e* UMeeT BU



a.) y* = Ax

0.)y* = A4e”

B.) y* = Ae*.

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

6.) y*=x?e

B.) yV*=Ax’+Bx+C.

17. Yactnoe pemenue JIHIY 2-ro nopsiaka »"-4y'+13y=e> umeer Buj

*— er

a.) y
0.) y*=Ae*

B.) y*=e*(Ac0s3x+Bsin3x).

18. Yacrtnoe pemenue JIHJ[ 2-ro mopsiaka )" — 4y’ + 13y = x e umeeTt BU
a.) y* =4 e*

6.) y* = (Ax + B)

B.) y* = e”(Acos3x + Bsin3x).

19. YactHoe pemenue JIHJY 2-ro mopsiaka y” — 4y’ + 13y = 4e*Sin3X umeet
BU/T

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

0.) y* = Axe®sin3x

B.) y* = e”(Acos3x + Bsin3x).

20. YactHoe pemenue JIHJY 2-ro mopsinka y” — 4y' + 13y = (1-5x)e®sin2x
UMEET BH/I

a.) y* = e*(4x + B)sin2x

0.)y* = e®(Acos3x + Bsin3x)

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

21. YactHoe pemenue JIH/Y 2-ro mopsnka " —4y' + 13y = e¥C0S2X umeer
BU/T

a.) y* = 4e*c0s2x



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

22. YactHoe pemenue JIHAY 2-ro mopsaxka y" —4y' + 13y = e*(4dxcos3x +
(3x2+1)sin3x) umeeT BH]

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. YacrtHoe pemenune JIHAY 2-ro mopsaka " —4y' + 13y = e*(4xcos2x +
(3x2+1)sin2x) umeet BU

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

Ilepedens BOIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUHOM aTTECTAIIUN

1 cemecTp
Bonpocsl 119 3auera

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

2. B kakux ciyyasx onpenenuTenb paBeH Hyt0? UTo crneayer u3 paBeHCTBa
ONPEACTUTEIISI HYTI0?

3. JaiiTe onpeneneHre MUHOpPA U aJire0panyecKoro JOMOJIHEHUS SJIEMEHTa
onpenenutens. ChopmMymupyiTe IpaBUIO BEIYUCICHUS OTMPEISTUTENS.

4. Kak ocymiecTBIsIOTCS TUHEHHBIE OTIEpAIlAN HAJl MaTpULIAMU?

5. Kak nepemHoxatrotcs e Matpuilbl? CBOMCTBA MPOU3BEICHUS MaTPHLL.

6. KakoBa cxema HaxoxJeHus: 00paTHOM MaTPHUIbI?

7. JlaliTe onpeneneHust peiieHusl CUCTEMbI JIMHEMHBIX allre0panyecKux
YpPaBHECHUM.

8. Pacmndpyiite NOHATUS «COBMECTHAs», «HECOBMECTHAS»,

«Ol'IpCI[CJIéHHaﬂ», «HGOHpGI{CJ’IéHHaﬂ» CHUCTCMBEI.
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Hanumwure dpopmynsl Kpamepa. B kakom ciiyyae oHU TPUMEHUMBI?
Uto Ha3bIBaeTCsl paHroM matpuiibl? Kak oH HaxoauTcs?
Chopmynupyiite Teopemy Kponekepa — Kanennu.

[Ipu KakuX yCIOBHUSAX CUCTEMA JIMHEHHBIX alreOpandeckux ypaBHEHUN

MMEET MHOXKECTBO pelnieHnid? Korja oHa uMeeT e ITMHCTBEHHOE pelIeHue?

Onumure meton ['aycca pemieHnst CUCTEM JIMHEMHBIX YPABHEHUN.
Kakue Hens3BecTHbIE HA3bIBAIOTCS CBOOOIHBIMU, a KaK1e 0a3uCHBIMU?

Kakue 0coOeHHOCTH pelIeHus] OJHOPOJHBIX CUCTEM JIMHEUHBIX
anredpandeckux ypaBHeHu Brl 3HaeTe?

Kak cTpoutcs pyH1amMeHTalIbHAs CUCTEMA PEIICHU?

Kaxk BBINMOTHAIOTCS JIMHENHBIE ONlepaliuy HaJl BeKTopaMu? KakoBbl
CBOMCTBA 3TUX ONEpaIiuii?

Kakue BekTopa Ha3bIBaIOTCA JIMHEMHO 3aBUCUMBIMU, a KAKUE JIMHEWHO
HE3aBUCUMBIMU?

Yro Takoe 6a3uc? Kakue BekTopa o0pa3yroT 6a3uc Ha MIIOCKOCTH U B
MpPOCTPaHCTBE?

Kaxkoii 6a3uc Ha3bIBAIOT IEKAPTOBHIM?
Yto Takoe KOOpAMHATHI BEKTOpa?

Uto Ha3bIBaETCs CKAJSIPHBIM IPOU3BEICHUEM BEKTOPOB? KakoBbl €ro
cBoiicTBa?

Uto Ha3bIBA€TCSl BEKTOPHBIM MTPOU3BECHUEM BEKTOPOB? KakoBhI ero
cBoMcTBAa?

UTo Ha3bIBAETCA CMEIIAHHBIM MPOU3BEICHUEM BEKTOPOB? KakoBhbI €ro
cBoiicTBa?

3anumuTe B BEKTOPHON M KOOpAMHATHOM (hopMax yCIOBUS
KOJUIMHEAPHOCTH, OPTOTOHAJILHOCTH M KOMILIAHAPHOCTH BEKTOPOB.

[Ipsimast TMHUA HA TUIOCKOCTH, €€ 0011Iee ypaBHEHHUE.

JlaiiTe MOHATHE HOPMAJIBHOT'O Y HAIIPABJIAIOIIETO BEKTOPOB MPSIMOM Ha
MJIOCKOCTH, YIJIOBOTO KO3(pduiireHTa.

3anuiuTe pa3inyHble BUIbI MPSIMOU U YKaKUTE TE€OMETPUUECKUIN CMBICIT
napamMeTpoB YpaBHEHHUSI.
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3anumuTe yciaoBUs NapaJIEIbHOCTH U NEPHEHAUKYIIAPHOCTH MPSIMBIX HA
IUIOCKOCTH B CJIy4ae pa3jIMuYHbIX BUJOB YPABHEHUU MPSIMBIX.

Kak HaiiTh TOUKy nepecedeHus NpsIMbIX Ha TNIOCKOCTH?
Kaxk BbIUncCIIA€TCS PACCTOSHHUE OT TOYKH JI0 MPSMOU Ha TNIOCKOCTH?
JlaiTe onpenencHue JUIIICA U 3alUIINTE €r0 KAHOHUYECKOE YpPaBHEHUE.

JlaliTe onpesneneHre rTurepOo0sIbl U 3alUIINTE €€ KAHOHUYECKOE
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 pa3IndHbIe BUAbl YPABHEHUN MPSIMOM 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 J0 MPSIMOM B IPOCTPAHCTBE?
Kak onpenenuTps B3aMMHOE paclOJIOAKEHHUE MPSIMOM U TIIIOCKOCTH?
Kak uniercst Touka nepecedeHus npsMOr U INIOCKOCTH?

HazoBuTe MoBEpXHOCTH BTOPOTO MOPAJIKA U HANTUILIUTE UX KAHOHUYECKHUE
YPaBHEHHUS.

Apudmernueckre ornepannu Haj BeIECTBEHHBIMUA YUCIIAMU 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(pMeTHYeCKHe IeUCTBUS, OTpaHUYCHHBIE U HEOTPAHUYCHHbBIC
YU CIIOBBIE MOCJIEA0BATEILHOCTH.

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

Cxopnsmuecs nocieaoBarenbHocTh. [Ipeaen yncnoBoit
IIOCJIEI0BATEIILHOCTH.

MOHOTOHHBIE IoCJacaoBaTCIbHOCTH.

®yHkuus, crnocoOsl 3a1anus. O0nacTe onpeneneHusa. O01acTh 3HAUYCHU.
[lepuonnunocts. I'paduk pyHKIMM U ypaBHEHHE rpaduka PyHKINH.

Knaccudukanuus pynkuunii. YeTHole, HeUeTHbIE (PYHKIUU.
beckoneuno Manasi GyHKIMS B TOUKE.

CBoiicTBa O6€CKOHEYHO MaJbIX (DYHKITUH.

[Ipenen pyHKIMU B TOUKE.

CpoiicTBa npeenoB GyHKIIHA.

beckoneuno 6ounbiias pyHkiusa. Csi3b OECKOHEYHO MAJION U OECKOHEYHO
O0NBIION PYHKIUH.

[TepBrIii 3ameuarenbHblid npeaen. CriencTBusl.

BTopoii 3ameuatenbHbli nipenein. CiaeacTBus.

PackpriTHE HEONTPEAETCHHOCTEN.

OIHOCTOPOHHUE MPEIEIIBI.

HenpepreiBHOCTH yHKITMN B Touke. Knaccudukarus Touek pa3phiBa.

Onpenenenue nNpou3BoAHOMN. [ €OMEeTpUUECKHIT CMBICIT MPOU3BOIHOM.
PU3UYECKUN CMBICIT TPOU3BOHOM.

OcHOBHBIE TIpaBUIJIa BRIYUCIECHUS MPOU3BOIHBIX U TU(PEpeHITHATOB.
[IpaBuno nuddepeHmpoBanus CI0KHONU QYHKITUH.

Tabnuia mpou3BOHBIX.

[Tpon3BOHBIE BHICIINX TTOPSIIKOB.

MexaHU4EeCKH CMBIC BTOPOM ITPOU3BOIHOM.
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[Tpunoxenue qudpepenunana Kk TpuOINKEHHBIM BbIUYHUCICHUSIM.
[IpaBuno Jlonurans pacKpbITUS HEONIPEAECIEHHOCTEM.

JlocTaTouHble NpU3HAKH (YCIOBHS) MOHOTOHHOCTH AU(depeHInpyemMoit
GyHKLIHH.

Touku skcTpeMyMa u dKkcTpeMyM pyHkmu. Heobxoaumoe yciaoBue
skcTpemyma audepeniupyeMont QyHKITUHN.

JlocTaTouHoe ycioBue 3KcTpeMyMa tuddepeHIupyemMoit GyHKIUH.
BrITyk10cTh 1 BOTHYTOCTH Tpaduka ¢pyukiuu. Touku neperuda.

AcumnToTsl Tpaduka GyHKIIMN: BEpTUKAIbHBIC, TOPU3OHTAIbHEIC,
HAKJIOHHBIE.

Oo6mas cxema uccienoBanus pyHkuuu. [loctpoenne rpadukos
GyHKLIHMA.

2 cemecTp
Bonpocs! 1jis 3k3aMeHa

[ToHsiTHE KOMILIEKCHOTO YHCIa. ['eomMeTpruueckast MHTepIpeTauns
KOMILJIEKCHOT'O YHUCJIA.

MOI[y.TIB N apryMCHT KOMIIJICKCHOI'O YHCJIa. KOMHHGKCHO-COHpH)KGHHBIe
quciia.

AnreOpaunyeckas ¢popma 3anmucy KOMIUIEKCHOTO yucia. JleficTBus Han
KOMILIEKCHBIMM YKCIIaMU B alredpanyeckoit popme. Onepanus
CONPSIKEHUS.

Tpuronomerpuueckas ¢popma 3arucu KOMIUIEKCHOTO yucia. [leficTBus
HaJ| KOMIUJIEKCHBIMU YUCJIaMU B TPUTOHOMETPUYECKOM (hopMme.

[TokazarenbHast (hopMa 3anucu KOMIUIEKCHOTO uncia. JlefcTBust Hal
KOMIUIEKCHBIMM YHCJIAMU B MOKa3aTeIbHOUN (hopMe.

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

Uto HazbIBaeTCs nepBooOpazHoi nanHou GpyHkiuu? Teopema
0 nmepBooOpa3HbIX. JlaliTe onpeneneHne HeonpeaeaIeHHOTo nuHTerpaia. B
YeM COCTOUT OCHOBHAs 3a]1a4a UHTETPAIbHOTO UCUUCIICHUS ]

KakxoBbI OCHOBHBIE CBOMCTBA HEOIpeeaeHHOro nHTerpana? Tabnuia
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OCHOBHBIX UHTETPAJIOB.
Onuiure METO 3aMEHbI IEPEMEHHON B HEONPEIECIICHHOM UHTErpae.

Metoa unrerpupoBanus no yactaMm. HazoBure kiacchl GyHKIMIM,
VHTETPUPYEMBIX 10 YACTSM.

Pazioxxenne MHOTOYICHA Ha IMHCHHBIC U KBaJAPAaTHBIC MHOXKHUTEIH C
NEeHCTBUTEILHBIMUA KOA(DPUITUCHTAMU.

OmnpeneneHrue KpaTHOCTU KOPHS MHOTOYJICHA.

Paznoxenue palmoHalbHOW IpOOU Ha LENYIO YacTh U 3JIEMEHTapHbIE
JpoOu.

Kakue apo6u HazpiBatoTCs npocreimumu? MaTerpupoBanme
MPOCTEUIINX PAITMOHATBHBIX IPOOEH.

Kak pa3inoxuth NpaBUIbHYIO palldOHAIBHYIO ApOOb Ha IIpocTenine?
HuTerpupoBanue 1poOHO-pallMOHAIbHBIX (QYHKIIHM.

3agauu, OpUBOASIIME K OHATUIO OMPEIECIICHHOr0 MHTErpaia (3aaaya o
Macce (urypsl, 3aja4a o MI0IMaad KPUBOJIMHEWHON TpaTelun).

[loHATHE MHTErPANIBHON CYyMMBI. AJITOPUTM €€ COCTABJICHUS.
Omnpenenenue onpeaeaeHHOro HHTErpalia rno 0Tpe3Ky. Y CIIOBUE €ro
CYILLIECTBOBAHMUS.

['eoMeTprUeCKU CMBICIT ONIPEAEITCHHOIO MHTErpalia Mo OTPE3KY.
DU3UYECKUN CMBICJ ONIPEICIICHHOTO HHTETpaia.
CBolicTBa OMpeIesICHHOI0 MHTerpaa. Teopema o cpeaHeM.

OnpenenenHbiid nHTErpai u ero Beruucienue. opmysa Herorona-
JleiOnuUIIA.

3aMeHa NEPEMEHHOM B ONPEACIICHHOM UHTETPAJIC IO OTPE3KY.
HNHTerpupoBaHue Mo 4acTsIM B ONPEACICHHOM MHTETpalie Mo OTPE3KY.

FeOMeTpI/I‘ICCKI/IC MPUITIOKCHUA OIMPCACIICHHOI'O MHTCI'paJia: BBIYUCIICHUC
rmomaz[eﬁ IJIOCKUX q)Hryp, HJIMHBI AYT'H, 00BbEMa Tejia 10 U3BECTHBIM
HNOIICPCYHBIM CCUCHUAM, BBIYUCIICHHUC oO0BEMa Teia BpaliCHUs.

du3nyecKkre ¥ MEXaHNIECKUE TIPIIIOKEHUS OIIPEIeICHHOTO HHTErpaJIa.
Brraucimenne mace, KOOpAUHAT IEHTPOB TSKECTH, MacC TUIOCKUX
o0JstacTen.



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

HecoOcTBeHHBIE HHTETPAITBI ¢ OECKOHEUYHBIMU TIPE/IeIaMU
uHTerpupoBanus (1-ro poaa).

HecoOcTBeHHbIE MHTETrpajibl OT HEOTPAHUYEHHBIX PYHKIUHI (2-T0 poaa).

Yro Ha3bIBaeTCs GyHKIMEH IBYX U O0Jiee MEpeMEHHBIX. Y KAKUTE
CIIOCOOBI UX 3aaHUS.

Oo6uactb onpezeneHnst PyHKUIUU IBYX U Tpex nepemeHHbiX. Kak ona
U300paxaeTcsi TeOMETPUUYECKU?

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

HenpepsiBHOCTh PYHKIINU JBYX MEPEMEHHBIX. TOUKH U TUHUU pa3pbiBa
GyHKIMH IBYX IEPEMEHHBIX.

YT0 HaA3bIBACTCS YaCTHBIM U MOJIHBIM IMpUpamcCHUCM (I)YHKI_II/II/I?

JlaiiTe onpeneneHne 4aCTHbIX MPOU3BOAHBIX. Kak BBIUMCIIAIOTCS YaCTHBIC
MIPOU3BO/IHBIE?

KakoB reoMeTpriecKui CMbICI YaCTHBIX MTPOU3BOIHBIX.

Huddepenunpyemoie dpynkuuu. [Toausiit nuddepenuuman GpyHKuuu IByxX
NEPEMEHHBIX.

Ero IMPHUITIOKCHUA K HpI/I6J'II/I)K€HHBIM BBIYUCIICHUAM.

YacTtHbie IMPOU3BOJHBIC BTOPOI'O IIOPAAKaA. PaBeHCTBO cMelIaHHBIX
YaCTHBIX IIPON3BOJHbIX.

OKcTpeMyM QPYHKIMU ABYX NepeMeHHbIX. HeoOxoanmbie U JOCTaTOUHBIE
YCIIOBHSI SKCTpeMyMa QYHKIIUU JIBYX TIEPEMEHHBIX.

Urto HazpiBaeTcs nuddepeHnmnanbHbIM ypaBHeHruem? Chopmynupyite
onpeesieHus mopsaka 1udpdepeHImaIbHOr0 YpaBHEHUS, PEIICHUS
YpaBHEHUS.

W3nmoxuTe MeToabl perreHus TuddepeHIInaIbHOTO YpaBHEHHUS ITEPBOTO
TIOPSIZIKA: a) C pa3ICIIIOIIMMUCS TTIePEMEHHBIMU, 0) OHOPOIHBIX
mudpepeHInaTbHBIX YPaBHEHUH, B) TMHEWHBIX AU(depeHIINaTEHBIX
YPaBHEHH.

JlaiiTe onpeneneHus: 00IIETo U 4acTHOTO penieHui aAuddepeHnnantbHOro
ypaBHEHUS.

B gem coctout 3anaua Komm? Chopmynupyitte 3amnaay Komm
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T€OMETPUUYECKH.
Chopmynupyiite Teopemy Koru.

JlaiiTe TeOMETPUYECKYIO HHTEpIIpETalnio U dhepeHInaIbHOTO
ypaBHEHUS [IEPBOTO MOPSAIKA.

KaxkoB o6muii Bua auddepeHImaibHOro ypaBHEeHUsI BTOPOTO TOPsIIKa U
€ro 00IIero perieHus ?

Chopmynupyiite 3agauy Komm u reopemy Ko aj1s1 ypaBHeHuUi
BTOPOTO MOPSIJIKA.

N310kuTE METOABI PELIEHUN YPABHEHUN BTOPOTO MOPSJIKA,
JOMYCKAIIMX TOHUKEHHUE MOPAIKa (TPH Cirydas).

KakoB o0mmuii Bua ogHOpOoAHOTO AU(dHepeHInaTbHOTO YPABHEHUS
BTOPOTO TOPSIKA C MOCTOSIHHBIMU Ko3¢duruentamu? ChopmynupyiTte
TEOPEMY O CTPYKTYype OOIIEro penieHus: TaKoro ypaBHEHHUS.

CKOJIBKO 1 KaKMX KOPHEN UMEET XapaKTEPUCTUUECKOE YpaBHEHUE?

Kaxkoii Bua umeer ob111ee peiieHue JMHEHHOT0 0THOPOIHOTO
nudepeHInanbHOTO YPAaBHEHUS IJ1s1 KOKIOTO U3 TPEX CIIy4aeB KOpHEH
XapaKTePUCTUUYECKOTO YPABHEHUS?

KakoB o0uuii Bu JIMHEHHOTO HEOJTHOPOAHOTO AUDPEepeHIInaTIbHOTO
YpaBHEHHS BTOPOTO MOPSIKA C TOCTOSHHBIMU K03 purinenramu?
ChopmynupyiiTe TeOpEMY O CTPYKTYpE OOLIEro perieHus: Takoro
ypaBHEHUS.

Pemenre muHEHHBIX HEOTHOPOIHBIX MU PEepeHITNATBHBIX
ypaBHenuit |l mopsiika ¢ mocTossHHBIMU KOA(DPUIIHEHTAMU CO
CIIEUAIBHOW TTPAaBOM YaCThIO.

Pemenune cucrem nuHelHbIX nuddepeHImaibHbIX YPaBHEHUN C
MOCTOSTHHBIMH KO3 HUITHCHTAMHU.

YucnoBble mocienoBaTeIbHOCTH. YncaoBoit psii. OCHOBHBIC TTOHSATHS
(cX0IUMOCTh, CyMMa U Jp.).

Psn reomerpuueckoit nporpeccuu. CyMma psiia FeOMETPUYECKON
IIPOTPECCUM.

Ocratok psia. OCHOBHBIE CBOMCTBA CXOAAIIUXCs psAoB. HeoOXxoaumbIi
npu3HaK cxoauMocTu. CleCcTBUE, TOCTaTOYHBIN MTPU3HAK PACXOIUMOCTH
YHCIJIOBBIX PSIJIOB.
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Psapl ¢ monoXUTENBbHBIMY YieHAMU. [JocTaTOuHBIE TPU3HAKU
CXOJMMOCTH 3HAKOTIOJIOKUTEIbHBIX PSIIOB (MIEPEUUCIUTD BCE TIPU3HAKH ).

HccnenoBanue Ha CXOAUMOCTD PSAJOB € MOJ0KUTEIBHBIMU YICHAMHU.
[Ipu3Haku cpaBHEHUS. DTAIOHHBIE YHUCIOBBIE PSAIbL. ['apMOHHYECKHUiA
psan. OG0OIEHHBIN TAPMOHUYECKUHN P/,

HccnenoBanue Ha CXOJUMOCTD PSAJIOB € TIOJOKUTEILHBIMU YWICHAMH.
[Tpuznak JlanamOepa.

HccnenoBanue Ha CXOAUMOCTD PSJIOB € MOJOKUTEIbHBIMU YICHAMU.
PanukanbHblii 1 UHTErpalibHbIA pu3Haku Komm. CxoaumMocTh
0000IIIEHHOT0 TAPMOHUYECKOTO Ps/JIa.

3HaKonepeMeHHbIE psAabl. JlOCTaTOUHBIN MPU3HAK CXOIUMOCTH
3HAKOINEPEMEHHBIX PsII0B. AOCOIIOTHAS U YCIOBHASI CXOJAUMOCTh
3HAKOIIEPEMEHHBIX PSJIOB.

3nakouepenyromuecs psaasl. [Ipuznak JleiOuuia. OctaTok
3HAKOYEPEAYIOUIErocs psla U €ro OLCHKA.

Crenennblie psaabl. Teopema Abensa. CTpykTypa 00JacTH CXOIUMOCTH
CTENEeHHOTO psifa. HTepBas U paguyc CXOAMMOCTH CTEIIEHHOTO psija.
CtpykTypa 001acTH CXOAUMOCTH 0000IIEHHOTO CTEIEHHOTO PsIa.

Haxoxaenue 0061acTu CXOAMMOCTH CTEIIEHHOTO Psijia.

Paznoxenue ¢pynkmnuit B crenennbie psiabl. Paaer Teitnopa u Makinopena.
Ycnosus paznoxkumoctu GyHkiuu B psg Teitnopa.

Paznoxenue B psg MakiiopeHa HEKOTOPBIX dJIEMEHTAPHBIX (DYHKITHH.



