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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

HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. VK-1 VYK-1.1 Bemonnser 3HaHMsA: 3HaTh: MeTo/ bl aHANTN3a U 0000IIeHUS
Crniocoben MOMCK HEOOXOUMOM /1Jisi [OTEYECTBEHHOI'O U MEXAYHAPOJAHOIO OIIbITa B
OCYIIECTBIIATh  |PEIICHHUS TIOCTABIEHHON |COOTBETCTBYIOILEH 001aCTH UCCIEI0BAHHIA;
IIOUCK, 3amaun uHdopMmanuu, e |OTeYeCTBEHHBIN U MEKAYHAPOAHBIN OIIBIT B
KPUTUYECKHUU KPUTHUYECKUH aHaJIN3, COOTBETCTBYIOLIEH 00J1aCTU HCCIIEA0BaHUI
aHaJIn3 U CHUHTE3 |00001IeHne U yMeHusi: YMeTh: [IpumensaTs MeToasl aHamu3a
I/IH(l)OpMaHI/II/I, IpEaACTAaBICHUC HA HAay4YHO- TEXHHYICCKOMN I/IH(i)OpMaIII/II/I;
HPUMEHSTh OCHOBE 3HAHUM HaBbIKHN: Braners: JlesaTebHOCTBIO, HAIPABICHHON
CHCTEMHBII €CTECTBEHHO-HAYYHBIX  |Ha PCHICHUE 33/1a4 aHAIMTUIECKOTO XapaKTepa,
NOoaXOMd I JTUCHUILIUH U npearojaararomux BBI60p nu MHOFOO6pa3I/Ie
peleHus COBPEMEHHBIX aKTyaJbHbIX CLIOCOOOB pPELICHUS 3a/a4;
IIOCTaBJIEHHBIX |MH(GOPMALIMOHHBIX
3a/1a4 TEXHOJIOTH
2. OIIK-1 OIIK-1.6 Pemenue 3HAHUsI: 3HATbTh: OCHOBBI BEKTPHOU aireOpsl;
Criocoben WHXCHEPHBIX 3a7a4 ¢ olepanuy ¢ BEKTOPHbIMU BEIMUMHAMU U JIMHEHHBIMU
pemars 3aja4i  |IIOMOIIbIO 00BEKTaMHU Ha IJIOCKOCTU M B TPEXMEPHOM
npodeccuoHagb |MaTeMaTHYECKOro IIPOCTPAHCTBE; OCHOBBI BAHAIMTUYECKOW FEOMETPHH.
HOM arrmapara BEKTOPHOM YMeHHsI: YMETh: pelIaTb OCHOBHBIE 33a4U
JIeATEILHOCTH  |anreOpsl, BEKTOPHOH ayreOphl; ONeprupoBaTh BEKTOPHBIMU
Ha OCHOBE aHAJTUTUYECKON BEJIMYMHAMU; ONIEPUPOBATh TUHEHHBIMU O0BEKTAMHU
UCIIOJIb30BaHMs |T€OMETPHHI Ha TUIOCKOCTH U B TPEXMEPHOM IPOCTPAHCTBE;
TEOPETHIECCKUX pemaTh 3aja4 aHAJIMTUICCKON TCOMETPHUH.

N MPAaKTUYCCKHUX
OCHOB
CCTCCTBCHHBIX U
TCXHUYCCKUX

HaBbIKH: BrajieTs: HaBBIKAMU/ONIBITOM pPEIIeHUS
VH)KEHEPHBIX 3a/a4 C [IOMOILBI0 MATEMATUYECKOTO
armapaTa BEeKTOPHOU ajreOpbl M aHATUTUYECKOU
T€OMETPUU.




HayK, a TaKke
MaTeMaTU4eCcKor
0 amnrmnapara

OIIK-1.7 Pemenne
YpaBHEHUH,
OIHCBIBAIOLIUX
OCHOBHBIE (pU3HUECKUE
IPOLIECCHI, C
NPUMEHEHHEM METO/I0B
JIMHENHON

anreOpsl U
MaTeMaTH4eCKOro
aHaiu3a

3HAHUS: 3HATh. OCHOBHBIC ITyTH PEIICHUS
yYpaBHEHHIA, OMUCHIBAIOIINX OCHOBHBIE (hM3NYECKHE
MPOLECCHI, C TPUMEHEHUEM METOJIOB JINHEMHOM
anreOpbl 1 MAaTEMATHYECKOTO aHAIIH3A.

yMeHusi: YMeTh: Pemats ypaBHEHMsI, ONUCBIBAIOIINX
OCHOBHBIE (PH3HUECKHUE MPOIIECCHI,0CHOBHBIC 3aa4l
JMHEWHOU anreOphl; ONEepUpPOBaTh BEKTOPHBIMU
BEJIMYKMHAMU; OTIEPUPOBATH JIMHEHHBIMH 00bEKTaMU
Ha IJIOCKOCTH U B TPEXMEPHOM MPOCTPAHCTBE;
UCCIeIoBaTh (DYHKIIMH OJHOW M MHOTHX MEPEMEHHBIX
MeToamMu audepeHInaTbHOTO UCUUCIICHHS,
BBIYHCIIATh MHTETPAJIbl PA3JIMYHBIX TUIIOB; PEIIATh
muddepeHIanbHble YpaBHEHUS U 33/1a4H,
CBSI3aHHBIE C HUMU; UCCJIEI0BAaTh HA CXOJIUMOCTh
YHCJIOBBIE U (YHKIMOHAIbHBIE PSI/Ibl; pa3arathb
(GYHKIUY B psAJl IO PA3IMYHBIM CUCTEMAM (DYHKIIMIA;
onepupoBaTh QYHKIUIMU KOMILUIEKCHOTO
MIEPEMEHHOTO;

HaBBIKH: Biasers: HaBbIKaMU/OMBITOM PEIlIeHUs
YpaBHEHHUM, OTHUCHIBAIOIINX OCHOBHBIE (PU3UYECKHE
MPOLECCHI, C TPUMEHEHUEM METOJIOB JINHEHHON
anredpbl U MaTEMATUYECKOIO aHAJIN3A.

OIIK-1.8 ObpaboTka
pacYeTHBIX U
IKCIEPUMEHTAIBHBIX
JTAaHHBIX BEPOSTHOCTHO-
CTAaTHCTUYECKUMU
METOIaMH

3HaHMsA: 3HATh: OCHOBBI 0OPaOOTKH paCYCTHBIX U
AKCIEPUMEHTAIBHBIX IAHHBIX BEPOSATHOCTHO-
CTAaTUCTHYCCKUMHU METOAAMH; METOAbI BEIUMCIICHUS
BEPOSITHOCTEH CITy9aifHBIX COOBITHI; METO/IbI
HCCIIE0BAHMS MOJIETIEN ITPOCTHIX CIYYalHBIX
IIPOLIECCOB U SIBJIEHUI; METObI [IOCTPOCHUS MOJENIEN
IIPOCTBIX CIIy4alHBIX IIPOLIECCOB U SBJICHUMN
MPUOJIMKEHHBIE METOJIBI PEIIEHUS PA3TUIHBIX
MaTeMaTHYECKHUX 3aJ1a9; METOBI HCCIICIOBAHU
JIUCKPETHBIX CTPYKTYP.

yMeHHs1: YMETh: BBIYUCIISATh BEPOSATHOCTH COOBITHH;
CTPOMUTH MPOCTEUILINE MOJIEIIU 10 PE3YIbTATAM
HaOJIIO/ICHUH; aHATM3UPOBATH TPOCTEUIITNE
JIUCKPETHBIE CTPYKTYPhI; IPUMEHSTh BEPOSATHOCTHO-
CTaTUCTUYECKUMHU METO/IbI IPU PEIICHUH 3a1a4
00pabOTKU PACYETHBIX U IKCIIEPUMEHTATHHBIX
JaHHBIX.

HaBbIKH: BrajieTs HaBbIKaMu 00paOOTKHU pacyeTHBIX
Y DKCIIEPUMEHTAIBHBIX TaHHBIX BEPOSITHOCTHO-
CTAaTHCTHYCCKUMH METOJaMH.

Paznen 2. MECTO IMCHUIIIMHBI B CTPYKTYPE OIIOIT

Hucnurnnuna oTHOCUTCS K 00s3aTenbHoN gacTu OITOIT.
JuctuniuHa sSBisieTcst 00s13aTeIbHOM

Hns

IIPOAOJIKCHUA

dhopmupoBaHus

3asBJICHHBIX

KOMIETEHIIMA HEOOXOOMMBI  3HAHUS

npeamectByromux aucuuiuind: ®dusuka (YK-1), HauepraTenbHass reoMerpusi U HHKEHEpHas
rpaduka (YK-1), Undopmarmonusie Texuosoruu (YK-1), ®usuka (OITK-1)
W3y4aemast qUCIUIUIMHA SBISICTCS OCHOBOM ISt TPOJOHKCHUS (POPMHUPOBAHUS YKa3aHHBIX




KOMITETeHIIK B caeayrommx aucruminHax: dusuka (YK-1), @usuka (OIIK-1), Teopernueckas
MexaHuka. OcHoBbl TexHu4eckol mMexanuku (OIIK-1); rocynapcTBEHHON UTOrOBOM aTTeCTaluy B
¢dopme: IloaroroBka K mpolenype 3alluThl U 3allMTa BBITYCKHON KBATM(PHUKALMOHHON pabOThI
(YK-1), IloaroroBka x mpoleaype 3aiuThl M 3allUTa BBITYCKHOW KBaTHU(HUKAIIMOHHON paboTHI
(OIIK-1)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIIUN HCIIOJIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peau3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN
IIOAXO/BI.

OCHOBHBIMU CTPATETMYECKUMHU TEXHOJOTHSMU SIBJIIOTCS: JIEKLIMOHHBIE 3aHSTHS, IPAKTHUUECKUE
3aHATHS, IPOLEypbl CAMOOOYUCHHUS

Ha pnocTixkeHuMe KOHKPETHBIX Leneil OOydeHHs HalpaBiCHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTUH: 3a/IaHUsl, KIIAaCCUYeCKas JEKIHs, TpoOIeMHast JIeKIus, HH)OPMaIMOHHBIC

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

1 cemecTp

. Konuuectso | Dopmupyembie
Bubl v TeMBbI 3aHITHIA

4acoB KOMIETEHINH
JInHeliHasi 1 BEKTOPHAs aJreopa 70 OIIK-1, YK-1
Jlexuus. Jlekuust Nel. Matpunbl. Onepauuu Haj, MaTpULiaMH. 2

CaolicTBa onepanuii Haa MatpuriaMu. OnpeneauTesIn MaTpuil.
OcHOBHBIE CBOMCTBA onpenenuTeneit. OnpeaenuTen MaTpuil
BTOPOT'O U TPETHEro MOPSAAKOB. OnpenenuTenan MaTpul] -0ro
nopsiika. OCHOBHBIE MOHSATHS TEOPUH CHCTEM JIMHEHMHBIX
ypaBHeHui. CucTeMa JTMHEWHBIX YPaBHEHU ¢ HEM3BECTHBIMH.
Metoxa Kpamepa. Meron oOpatHoii matpuiibl. CucteMa JIMHEHMHBIX
ypaBHeHUl ¢ Heu3BecTHbIMU. Teopema Kponekepa-Kanemnu.
Merton 'aycca.Metoss! BerunciaeHus. Panr matpuisl. O6patHast
MmaTpuna. JIuneliHoe (BEKTOpHOE) MPOCTPaHCTBO. TpexmepHoe
IIPOCTpaHCTBO. BekTopsl. JIMHElHbIE onepanuy HaJl BEKTOPaMU.
JIunelino-He3aBUCUMBIE CUCTEMBI BEeKTOpOB. basuc. CkansapHoe
IIPOMU3BE/IEHNE BEKTOPOB U €ro CBOMCTBA. BEKTOpHOE ITpon3BeIeHHE
JIBYX BEKTOPOB, €ro cBoiicTBa. CMeMIaHHOE MPOU3BEACHUE
BEKTOPOB, €r0 CBOMCTBA.

[Ipaktuueckoe 3anstue. [Ipaktuyeckoe 3anarue Nel. 2
Onpenenurenu I u Il mopsankos. CBoiicTBa, BEIYUCICHUE.
Ornpeaenureny BoICIIMX MOPSAKOB. CHCTEMBI JIMHEMHBIX
anredbpandeckux ypaBHeHui. [Ipasuno Kpamepa. Matpuuib.
Jluneitnple onepanuu Hag Matpuiiamu. OOpaTHas MaTpuIa.
CHcTeMBbl JUHEHHBIX YpaBHEHHI. MaTpUYHBIHA CIIOCO0 PENIEHUS.

ITpakTueckoe 3ansatue. [Ipakrnueckoe 3ansatue Ne 2. Bektopsl, 2
JMHENHBIE olepanuy Haj BekTopamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB. BEKTOPHOE ¥ CMEIIAHHOE TPOU3BEICHUS] BEKTOPOB.

3amanus I CaMOCTOSITEIHHOM pabOTHI, B TOM YMCJIE BHIMIOJHEHNE
PI'P

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO. 64

BBeaenue B MaTeMaTHUYECKHIT AaHAJIU3 38 OIIK-1, YK-1




Jlexnus. Jleknus Ne2. MHOXkeCTBO BEIIECTBEHHBIX yncesn. DyHKIuA
ontHOM iepeMeHHOoM. CriocoObl 3a1aHusl. DIeMeHTapHbIe (yHKIINU.
Onpenenenne npeaena ynkuu. Teopemsr o npeaenax. [lepBeiii u
BTOPOH 3amMeuaTeNbHbIe peesbl. beckoHeuHno Gombinne u
OeckoHeyHO MaJsible GYHKIIUU U UX cBoiicTBa. CpaBHEHHE
6eckoHeuHo ManbIX (yHKuuid. HempepsIBHOCTH (DYHKIIMU B TOUKE U
Ha oTpe3ke. Touku pa3pbiBa M UX KJIaccU(UKAIUSL.

[TpakTueckoe 3anstue. [Ipakrnueckoe 3anstue Ne 3. Oynkuus
neiictBuTenbHOro nepemenHoro. Ipenen pynkuun.
3aMedaTenbHble Ipeneiinl. TOUKN pa3phiBa GYHKIINN U UX

3aiaHus 111 CaMOCTOSITEIIBHON pabOThI, B TOM YHCIIC BBITIOJTHCHHE
PI'P

V3y4eHune JIeKIIMOHHOTIO MaTepraa U IOArOTOBKA K TEKYILEMY
KOHTPOJIIO.

34

MHas koHTaKTHas pa60Ta:

2 cemecTp

Buap! 1 TeMbI 3aHITHH

KommuectBo
qacoB

dopmMmupyemsbie
KOMIIETCHIINU

JInddepennmanbaoe ncunciaenne GyHKIUHA OTHON ITepeMeHHOH

26

Jlexuus. Jlekuust Ne3. ITpousBoanoii pyHkiuu. ['eomerpudeckuii u
MEXaHUYECKUN CMBICI POU3BOAHON. OCHOBHBIE ITpaBUIIa
muddepentrpoBanus. [IpousBoaHas CioxHON QYHKITUH.
[Tpou3BoHas morapu(pMUIECKON U TPUTOHOMETPUIECKOM
bynkuuii. [IpousBonnas oOpatHoit GyHKITHH.
JuddepenurpoBanne HeIBHBIX QYHKIMNA U QYHKIUH, 3alaHHBIX
napaMmerpuydecky. [Tpon3BogHbIE BBICIINX MTOPSIIKOB.
Huddepenunan pynkuuu. ['eomeTpruyeckuii CMbICI
muddepentmana [IpubnukeHHbIe BBIUUCIEHUS C TOMOILBIO
mudpdepennmana. Teopemsl Posus, Jlarpanska. Komu. [IpaBuio
Jlonutans. @opmyna Teitnopa ¢ 0cTaTOYHBIM WIEHOM B (hopMme
Jlarpanxa. [Ipunoxxenue popmynsl Teitnopa. [Ipuznaku
MOHOTOHHOCTH (pyHKIMH. TOUKM 3KCTpeMyMa (yHKIHH.
HeobOxonnmoe u nocratouHoe ycioBus 3kcTpeMmyMma. OTbICKaHUE
HaMMEHBIIET0 U HanOOJIbIIEro 3HaYeHUI HeTPephIBHON (PyHKIHH.
OO6mas cxema uccieaoBaHus PyHKIIUU U TIOCTPOCHUS ee Tpaduka:
TOYKHU Nepernda, BEIMYKIOCTH HYHKIMU. ACUMITOTHI INIOCKUX

2

IIpaktrnueckoe 3ansaTtue. [Ipaktudeckoe 3anarue Ne 4. TexHuka
muddepentmpoanus. Jlorapupmuueckoe auddepeHurpoBaHue.
Huddepenunponanue cioxubeix pyHkuil. {uddepenunponanue
HESIBHBIX (DYHKIMIA U GYHKLIUH, 3aJaHHBIX TapaMETPHUUECKH.
[TpousBoaHbIe BHICIIKX MOPsAKOB. uddepennunan GyHKIIH.
[TpuMeHeHue ero K NpUOIMKEHHBIM BHIYHCICHUSM

3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
PI'P

N3yuenune NeKIMOHHOTO MaTepralia ¥ MOJArOTOBKA K TEKYIEMY
KOHTPOJIIO.

22

OIIK-1, YK-1

HeonpeneaeHublii M onpeaeJeHHbIA HHTErpaJ

46

Jlexmms. Jlexmust Ned. [TepooOpasnas. HeonpeaeneHHbIl HHTETpa
U €0 CBOWCTBA. 3aMEHa IEPEMEHHON B HEOIIPEIEIEHHOM
uHrerpane. MurerpupoBanue no yactsam. OnpeneneHHbld HHTErpall,
ero cBoycTBa. ['eomMeTpruyecKkuii CMBICI ONPEAEICHHOIO UHTETpaa.
®opmyna HeroTona-JIeitOnua. 3aMeHa IepeMEHHOM B

OIIK-1, YK-1




ornpezeseHHOM HHTerpaie. @opmysa HHTETPUPOBAHUS 1O YACTSIM.

[TpakTueckoe 3ansatue. [Ipakruueckoe 3ansatue Ne 5. 3ameHa 2
IIEPEMEHHON. MeTol MHTETPUPOBAHUS 110 YaCTSAM.
HMurerpupoBadue NpoCTERIINX APOOEHL.

[IpakTnueckoe 3ausatue. [Ipaktudeckoe 3ansarue Ne 6. 2
Ornpenenennsiit uaTerpain. ®opmyna Hetorona-JleiOnuna. 3amena
nepeMeHHoil. UHTerpupoBaHue Io 4acTsM.

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE

PI'P
N3ydenune NeKIMOHHOTO MaTepHUalla U MOJArOTOBKA K TEKYILIEMY
KOHTPOJIIO. 40
Wnag xonrakrHasg padora: 0
IToaroToBKa K SK3aMeHY 30
ITpoBeeHne 3K3aMeHa 6

3 cemecTp

. Kommuectso | @opmupyemeie

Bunagpl 1 TemMbl 3aHATHI
4acoB KOMITETCHIINH

DYHKIMY HECKOJbKHX NepeMEeHHbIX 36 OIIK-1, VK-1
Jlexuums. Jlekus NeS. @yHKIMN HECKOJIBKUX MIEPEMEHHBIX. 2
O6unactp onpeneneHus. JIuHuM 1 noBepxHOCTU ypoBHS. HacTHbIe
npousBoaHbie. [Ipon3Boanas cioxHou pyHkuuu. [lomHas
npou3BoHasi. [Ipon3BoAHbBIC BBICIIMX MOPSAKOB. ['pagueHT
hyHKIIHN.
IIpaktrnueckoe 3ansaTue. [Ipaktudeckoe 3anarue Ne 7. @yHKkuuu 2
HECKOJIbKUX MepeMeHHbIX. O0NacTh onpeneneH s, YaCTHbIE
npousBoHbIe. [Ipon3BoaHast HEIBHOM U CIIOKHOM (PYHKLINU.
['paguent pyHKIMU. DKCTpeMyM (QYHKIIUU IBYX TEPEMEHHBIX.
HeoOxoauMble U TOCTaTOYHBIE YCIOBHS SKCTPEMYMa.
3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOTHEHHE
PI'P
N3yuenune NeKIMOHHOTO MaTepHUalla v MOATOTOBKA K TEKYILIEMY
KOHTPOJIIO. 32
YucioBble 1 PYHKIIMOHAJIbHBI PSIbI 36 OIIK-1, YK-1
[Ipaktuueckoe 3anstue. [Ipaktuueckoe 3ansarue Ne 8. YncnoBbie 2

psansl. [lpusnaku cpaBuenus. [lpusnaku JJanamOepa u Komum.
NuTerpansubiil npuszHak Komu. 3Hakouepenyronmecs pssl.
IIpusHak JleiiOHumIa.

[Ipaktuueckoe 3anstue. [Ipaktuyeckoe 3anarue Ne 9. 2
OyHKIIMOHATBHBIE PsAbl. O0IaCTh CXOIUMOCTH CTETICHHOTO PsJIa.
Pan Teinnopa. Pagel @ypee. Paael @ypbe 17151 Y4ETHBIX M HEYETHBIX
HEPUOINYECKUX (DYHKIIHH.

3aI[aHI/I$I JIJIsL CAMOCTOSTEIbLHOM pa6OTLI, B TOM YMCJIC BBIIIOJIHCHUC

PI'P
W3ydeHune TeKIIMOHHOTO MaTepraia U MOJIrOTOBKA K TEKYIIEMY
KOHTPOJTIO. 32
MHast KoHTaKTHas paboTa: 3a4eT 0

4 cemecTp

. Komnuecto | Dopmupyemblie

Bunbl 1 TeMbI 3aHATH]
4acoB KOMITCTCHIINH

O0bIKHOBeHHBIE TH(DDepeHnnAIbHbIE YPABHEHHUS 72 OIIK-1, VK-1

Jlexmms. Jlekmus Ne6. [luddepennnanbabie ypaBHEHUSI TIEPBOTO 2




nopsiaka. 3agada Komm. TeopeMa cyiecTBoBaHUS U
€IMHCTBEHHOCTH pelieHus 3aaaun Komm. Tumel
muddepeHIMaTbHBIX YpaBHEHUI IEPBOTo MOpPsiIKa,
MHTETPUPYEMBIX B KBaaparypax. udpdepeHuanbHpe YpaBHEHH
BTOpOro nopsaka. 3agaya Komm. Teopema cyiectBoBaHus U
€IMHCTBEHHOCTH pelieHus 3aaaun Komwu. JIunerinbie
muddepeHIanbHble YpaBHEHUS BTOPOTO MOPSAKA C TOCTOSHHBIMU
Kod(dUIMeHTaMH, OJTHOPOIHBIC M HEOAHOPOIHBIe. CTPYyKTYypa
o01Iero penieHust HeOAHOPOAHOIO ypaBHEHU. MeTo/ Bapuauu
MIPOU3BOJIbHBIX MIOCTOSIHHBIX.

[IpakTuueckoe 3ausarue. [Ipaktuueckoe 3anstue Ne 10. 2
JuddepeHnnanbapie ypaBHEHHS C Pa3IeIIONIMHCS
nepeMeHHbIMH. OHOpoIHbIE MU depeHIaTbHbIE YPaBHEHUS.
Jlunetinsie guddepeHnnanpuble ypaBHeHus. Y paBsaenne bepuyim.

[IpakTnueckoe 3anstue. [Ipaktudeckoe 3ansarue Ne 11. JIuneiinsie 2
OJTHOPOJHBIE M HEOJHOPOAHBIE A epeHnmanpapie ypasHeHus 11
MOPSAJKA C TTOCTOSITHHBIMU KO3(DPUIIMEHTaMHU U CTIeIUaIbHON
MIPAaBOM YaCThIO.

[Ipaktuueckoe 3ansatue. [lpaktuueckoe 3ansarue Ne 11. Cuctemsl 2
nrbdepeHInanbHLIX YpaBHeHNH. MeTox HCKITIOYEHNSL.

3a,I[aHI/I$[ JJIA CaMOCTOSITEIIbHON pa6OTLI, B TOM 4YHCJIC BBIIIOJIHCHHEC

PI'P

W3yueHune JeKIIMOHHOTO MaTepraa U MOAr0TOBKa K TEKYIIEeMY

KOHTPOJIIO. 64
Wnas xoHTakTHasg padora: 0
IToaroToBka K dK3aMEeHY 30
IIpoBenieHNE SK3aMeHa 6

Pasnen 5. METOJMUYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHTUTUIMHBI

W3ydyenrne auciuiuiiHbel MaTreMaTHMKa PEKOMEHAYeTCsl HadaTh C O3HAaKOMIJIGHHS C pabodeit
MPOrpaMMOii, ee CTPYKTYpOH M COJep>KaHUEM pa3/iesioB. Y4eOHBbI MaTepuan CTPYKTYpHpOBaH,
W3y4YeHHE  JUCHUIUIMHBI  OCYIIECTBISETCS B TEMAaTUYECKOW  MOCIEA0BaTEIbHOCTH.
3aHATHA JIEKIIMOHHOTO THMNA AT CHUCTEMAaTU3UPOBAaHHbIE 3HAHUS 1O JAUCLUILIMHE
MareMaTHKa , KOHIICHTPUPYIOT BHUMaHHWE Ha HaWOOJEee CIOKHBIX M BaXXHBIX Bompocax. Bo
BpeMsl JIEKIIMOHHBIX 3aHATUH PEKOMEHIYeTCs BECTH KOHCIEKTHPOBaHHE y4eOHOro maTepuana,
oOpaiate BHUMaHuE Ha (OPMYIHPOBKU U KATETOPHUU, PACKPHIBAIOIINE CYTh MPOOIEMBI, SIBICHUS
WIH mporecca; 3apUKCUPOBaATH BBIBOJIbI u MIPaKTHYECKHE PEKOMEHIALINH.
[TonroroBka K 3aHATHSIM CEMHHAPCKOr0 THINA BKJIIOYAaeT O3HAKOMJIEHHE C IUIAHOM
MPAKTUYECKOT0 3aHATHSA; PAabOTy € KOHCHEKTOM JIEKIMil, BBIMOJHEHHE JOMAIIHEro 3aJaHus,
paboty ¢ y4eOHONH U y4eOHO-METOJUYECKOW JHUTEepaTypod, HAyUYHBIMH U3JAHUSIMH U
AIIEKTPOHHBIMU  00pa30BaTEIbHBIMU PECYpPCAMH, PEKOMEHJIOBAaHHBIMU pabodell mporpaMMoit
JACITUTUTAHBI MartemaTuka .
CogepxaHue caMOCTOSTENbHOI PadoThl omnpenensercs padbodeil mporpamMmon TUCIUIUIMHBI
MartemMaTuKa, OIICHOYHBIMH M METOJAMYECKUMHU MaTepuaiaMu, 3aJaHUSIMU U YKa3aHHUSIMH
npenogaBarens. CamocTtosTenbHas paboTa MOMXKET OCYIIECTBIATHCA B ayJUTOPHOU U
BHeayauTOpHON (dopmax. DPGEKTUBHBIM CPEICTBOM OCYIECTBICHUS CaMOCTOSTEIHHOW pabOTHI
ABIIIETCS DJIEKTPOHHas HMHQPOPMAIMOHHO-00pa3oBaTelbHasl cpefda YHUBEPCHUTETa, KOTopas
obecreunBaeT JOCTYNl K O0Opa3oBaTeNIbHOW TMporpamMme, paboueid mporpamMme ITHUCIUTIUIAHBI
MaremaTHKa, K 3JCKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, MPO(ecCHOHATBHBIM 0a3aM JaHHbBIX U
UH(OPMAIMOHHBIM CIIPaBOYHBIM CHUCTEMaM.
Wzydenue aucuuminHel MaTeMaTHKA BKIIOYAET BBIMOJIHEHHE pacueTHO-rpadpuueckoil paboThl.



Tpe6oBaHusa k pacueTHo-rpaduueckoin pabore:

BbinonHeHne pacyeTHo-rpadmueckonn paboTbl CTPOUTCA Ha CaMOCTOSTENbHOM W3y4YeHUW CreuunanbHOM
JITepaTypbl, COOTBETCTBYHOLUMX MHOOPMALMOHHbBIX CrNpaBOYHbIX MaTepuanoB. PacueTHo-rpaduyeckas
paboTa COCTOUT M3 ABYX YacTel — TEOPETUYECKON N MPAKTUUYECKOM ? U HOCUT HayuHO-UCCNeLOBaTENbCKAIA
xapaktep. OCHOBHblE MONOXEHUS U BbIBOAbI MO TEOPETUYECKMM BOMPOCAM AOJXHbI 6bITb 06OCHOBaHbI 1
MOAKPEenaeHbl COOTBETCTBYIOLLMM TEOPETMUYECKMM U dakTMyeckMM maTtepuasom. Tema n odpopmieHue
pacyeTHO- rpaduyeckon paboTbl COrNacoBLIBAETCS C NPENoaBaTeeM.

MpuvmepHble TeMbl pacueTHO-rpaduyeckmx paboT: MeToAbl BbIUMCIEHUS OMpPeAenuTeseil MaTpuy, N- oro
nopsAKa; MHOXECTBa, AEWCTBMA Haj MHOXECTBaMW; JIMHENHbIe OMepauun Haj BEKTOPamu; BblUMCIEHMe
npezenoB GYHKUMK; UcCnefoBaHWE QYHKLUUA NpY MOMOLUM MPOU3BOAHBIX; AENCTBUS C KOMMAEKCHbIMU
yncnamy; reoMeTpuyeckne 1 dusMyeckMe MNPUIOXKEHWUA OMPEeAENeHHOIrO WHTEerpana; JIMHenHble
HeOAHOPOAHbIe cUCTEMbI AnddepeHLManbHbiX YypaBHEHUR; pagbl Pypbe; psgbl B KOMMJIEKCHON MAOCKOCTU
(uncnoBble  pagbl, CTeMeHHble  psaabl, psg  Tennopa; NpUBAUKEHHOE  peELUeHWE  YpaBHEHWN.
WHTEPMONIMPOBAHNE; BEPOATHOCTHAs MOJE/b IKCMEPUMEHTA C KOHEUHbIM YMCAOM MCXOA0B; BEPOSTHOCTb
OTKJIOHEHWs OTHOCUTE/IBHOM YacTOTbl OT MOCTOSIHHOW BEPOATHOCTU B HE3ABUCUMBbIX UCMbITAHUSAX.

Mpwv BbINOJAHEHWM pacyeTHO-rpadunueckor paboTbl MPUMEHSOTCS, Kak MpaBu/Io, COBPEMEHHbIE PaCUYeTHO-
rpaduyeckve 1 MaTEMaTUYECKUE METO/bI; METOAbl aHaIN3a; OLIEHKM; CPaBHEHWS 1 T.A.

PacueTHo-rpaduryeckas paboTta AoKHa MMETb, MPUMEPHO, CeAYIOLLYIO CTPYKTYpPY:

TUTyNbHBI ANCT

Copep>xaHue

TeopeTtuyeckunin Bonpoc

MpakTnyeckne 3agaHna

CnncoK NCnoab30BaHHbIX MCTOYHNKOB

MpunoxeHuns (Npn HeobxoaMMOCTH).

[TepponnuHOCTh MpoOBeAeHUS, (GOPMBI TEKYIIErOo KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OLIEHUBAHUS
xona OCBOECHUA JUCIIAILINH IIPEJICTABIIEHBI B paboueit IIporpamMme.

®opMoOif TPOMEKYTOUHOW aTTECTAllMd M0 AUCHUIUIHHE MaTteMaTHKa sBiseTcs 3a4éT B 3
ceMecTpe U JK3aMeH BO 2 U 4 cemecTpax.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANYECKOE
OBECIIEYEHHUE JUCHUIUINHBI

6.1. Y‘-Ie6HO-MCTOI[I/I‘-ICCKOC obOecrnicucHue

KoauuectBo
AK3EMIUISIPOB TIEYATHBIX
NoeNe . W3IaHUHN, UMEIOIIUXCS B

CnucoK HCTIONb3yeMOM JTUTepaTyphl
n/n OuOJIHOTEKE, ITH
JJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MHTEpHET

YYEGHBLIE, YYEBHO-METOAMYECKHME 1 HAYYHBIE U3JIAHMA




[Tucemennsiid, Imutpuit Tpodumoud. KoHcmekT nekmuii mo
BbIcIIel MaTemaTuke [Tekcr] : momHei kypc / .
IIucemennsnii. 2-e u3n. MockBa: APIPHC-HPECC, 2004. -
602 c. ISBN 5-8112-0583-X. Dx3eMIusIpsl: Bcero 66.

66

COopauk 3amad mo Beicmield wmartematuke [Tekct] @ ¢
KOHTPOJNbHBIMH ~ paboramu  :  JluHeitHas  anrebpa.
Ananutuueckass reomerpusi. OCHOBBI ~ MaTeMaTHYECKOTO
ananm3a. Kommekcueie uncna. 1 xype / K. H. Jlyary [u ap.].
8-¢ m31. Mocksa: Atipuc-Ilpecc, 2010. - 574, [1] c. ISBN
978-5-8112-4046-3. Dx3eMmasapbl: Bcero 52.

52

COopauk 3amad mo BeIcmied wmartematuke [Tekct] @ ¢
KOHTPOJIBHBIMU PabOTaMH : PSIbI U HHTETPaJIbl, BEKTOPHBIN U
KOMIUICKCHBIM ~ aHanu3, auddepeHuaibible  ypaBHEHUS,
TEOpHUs BEPOSTHOCTEH, OMEpPAIlMOHHOE UCUHCIICHHE. 2 Kypc /
K. H. Jlynry [u np.] ; non pea. C. H. ®eauna. 7-e usn.
Mocksa: AUPUC-TIPECC, 2011. - 589, [1] c. ISBN 978-5-
8112-4074-6. Dx3eMmisipel: Bcero 130.

130

Briciras MmaTemaTrka B yrnpaxxHeHHsIX U 3anadax [Tekcr] : B
2 4. : [yueOHOe mocobue mist By3os] / I1. E. Jlanko [u ap.]. Y.
1, 2015. - 368 c. ISBN 978-5-94666-566-7. DK3eMIUISpHI:
BCcero 22.

22

Briciras MmaTemaTrka B yrnpaxxHeHHsIX U 3anadax [Tekcr] : B
2 4. : [yueOHoe mocobue mist By3os] / I1. E. Jlanko [u ap.]. Y.
2, 2015. - 448 c. ISBN 978-5-94666-567-4. DK3eMILISApHIL:
Bcero 27.

27

COopHUK MHIUBUAYAIbHBIX 33JaHUN 110 BBICHIEH MaTeMaTuke
[Texct] : y4eO. mocoOue Uil CTYJEHTOB HH)KEHEp.-TE€XH.
cnenuaibHoCcTel By30B : B 3 4. / [A. II. Psabymko, B. B.
bapxatos, B. B. Jlepxagen, U. E. IOpyTs] ; mog obur. pex. A.
I1. Pabymko. Y. 1, 2005. - 269 c. ISBN 5-339-00326-4.
DK3eMILIIpEL: Bcero 186.

186

NunuBunyanbpHbIe 3a7aHUs 0 BhICIIeH mMaTeMaTuke [Tekcr]
: [yueb. mocobue ans CTYAEHTOB TEXH. CHELUaTbHOCTEH
By30B] : B4 4./ A. Il. PsaGymiko [u np.] ; mox obur. pex. A. I1.
Pa6ymkxo. Y. 1 : JluneilHas u BekTopHas anrebdpa.
AHanmuTHyecKas TEOMETPHS. Huddepennmansuoe
ucyucienue GyHKUMH oqHON mepeMeHHo#l. 6-e u3a., 2011. -
303, [1] c. ISBN 978-985-06-1999-0. Dx3eMIUIApBI: BCETO
48.

48

NunuBuayanpHbIC 33aHUS 10 BhICIICH MaTemaTuke [Tekcr]
: [y4e6. mocoOue s CTYyIEHTOB TEXH. CHEIHaTbHOCTEH
By30B] : B4 4./ A. Il. PaOymko [u ap.] ; mox. obmr. pen. A. I1.
Pa6ymxko. Y. 2 : KommnekcHsle yucna. Heonpenenenusie u
onpesiefieHHble  WHTErpalbl. OYHKIMM ~ HECKOJBKHUX
IIEPEMEHHBIX. OOBIKHOBEHHBIE g depeHIaIbHbIe
ypaBHEeHHS. S5-¢ m3a., 2011. - 395, [1] c. ISBN 978-985-06-
1998-3. Dx3eMIuIpel: Becero 48.

48

Komuenosa, H. B. BruuncimrenbHas wMaTeMaThka B
npumMepax u 3agadax [Texcr] / H. B. Komuenoma, U. A.
Mapos. 5-¢ uzn., crep. Cankr-IlerepOypr: Jlans, 2021. - 368
c. ISBN 978-5-8114-8114-9.

https://e.lanbook.com/book/1
71859

OJIEKTPOHHBIE OGPA3OBATEJIBHBIE PECYPCDI




1. |Hayunas snektponnas 6uommoreka eLIBRARY.RU

http://elibrary.ru

6.2. MaTtepuanbHO-TeXHHYECKast 6a3a v MPOrpaMMHOE 00eCTICUeHUE

NeNe | Ayauropuu st npose- | IlepeueHb oCHOBHOTO 000pyIOBaHUS [IporpammHuoe
/T |IeHUs YICOHBIX 3aHATHH, oOecrieuenue
CaMOCTOSITENILHOM pado-
TBI U TIPOBEJICHHSI TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTaIuU
1. 302 (1) [Mpoekrop myneTMenuiiHbiii Hitachi{Microsoft Office
CP-X301 (1), DOxkpan Hnacrenssiii|Standard, Arent Dr.Web,
200*200cm Braun Roll Vision (1),(Kommiexkr IO s
Kowmriekt yueOnoit mebenu (1) penieHus OCHOBHBIX
10JIb30BATEIbCKHUX 33124
2. 323 (1) Komriekr yueoHoi mebenu (1) Microsoft Office
Standard, Arent Dr.Web,
Kommnekr 110 IS
pemeHus OCHOBHBIX
10JIb30BATEIIbCKHX 33134

Pazmen 7. ®OPMbl KOHTPOJISI OCBOEHUA AUCHUITIMHBL ®OHJ OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIlpaBJICHBI HaA:
- YCBOCHHE TCOPETUYECKOT0 MaTepuaiia (00beM 3HaHUH, ITyOuHA YCBOEHHUS ), MPEAYCMOTPEHHOTO
paboueil mporpamMmoit;
- YMEHHE u3JaraTh MaTepuan (YeTKOCTh, TPAMOTHOCTb M3JIOKEHHS MarepHuaia, TOYHOCTh H
MOJIHOTA BOCITPOU3BEICHUS YU€OHOTO MaTepHraa);

- YMEHHE MPUMEHSAITH TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUi.
IIxana OLICHUBAHUIA MMPEACTABIICHA HUKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAaHHUS
KOMIIETCHIIUHU
IToporosslii OOyuaronuiics HMeeT 3HaHHWS OCHOBHOIO MaTepuala,( yaoBIeT-
YPOBEHb MPOSIBISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOET| BOPUTEIBHO
JOIyCKaTb ~ HETOYHOCTM B U3JIOKCHUM  Marepuaia,
HEJOCTAaTOYHO TpaBUJIbHBIE (POPMYIUPOBKH, HCIIBITHIBAET
3aTPyAHECHUS B BBIIIOJIHEHUU IIPAKTUYECKUX 3aJaHUN.
[IponBunyTteiii  |OGyuaromiuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo
YPOBEHb M3JIaraeT €ro rpaMoOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, MPABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIMPOCOB U 3ajay, BJAJAECET HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMAaMU UX BBIITOIHEHUS
Bricokuit ypoBenb |OOyuaromuiicss riay00oKO M MPOYHO YCBOMJI IPOrPaMMHBIN|  OTJIMYHO

MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JacT MCUYEPIIBIBAIOIME OTBETHI HA ITOCTABJICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUS C NPAKTUKOH, IIPU 3TOM
oOyJaroIuiicss He  3aTpyAHsAeTcss ¢  OTBETOM  IIpH
BUJIOM3MEHEHUH  33/1aHUsl, CBOOOJHO  CIIpaBIIsIETCS  C
3amayami.




BOMPOCaMU W JIpYTMMHU BHMJAMH IPUMEHEHUs 3HAHMUH,
MOKa3bIBaET 3HAKOMCTBO C MOHOTpa(pHUECKON JUTEPaTypoOH,
NEPUOJNYECKUMU H3/1aHUSMH, HPAaBUIbHO OOOCHOBBIBAET
NPUHATBIE PELIeHHs, CBOOOIHO BIIAZECET PAa3HOCTOPOHHUMU
HaBBbIKAMU, IPUEMAMU BBIIIOJHEHHS IPAKTUYECKUX pabOT

7.1. IIlpoMexxyTouHast aTTecTalus 00yJaromuxcs

[IpomexyTouHast arrecTausi o0ydJarolUXcsl HApaBJICHA HA OICHUBAHUE PE3YIbTaTOB OOYYCHHUS
10 TUCHMIUIMHE (MOIYIIIO) ¥ IPOBOJUTCS C UCIIOJIb30BaHHUEM (DOHIOB OLIEHOYHBIX CPE/ICTB.

HpI/IMepH THUIIOBBIX KOHTPOJIbHBIX 3aHaHHﬁ n3 0asbl (bOH,Z[a OLICHOYHBIX CpEACTB IIO0

00pa30BaTeNIbHON NpOorpamMmme.

MOBOMKCKMUIN FOCYAAaPCTBEHHbIN TEXHO/IOTMYECKUIM YHUBEPCUTET

3K3AMEHALMOHHbIW BUNET Ne 8

no gucumnanHe «MatemaTnka»

1. /InHelHble onepaunn Hag MaTpPULLAMU.
2. MNepBbIli 3aMeyaTeNbHbI Npeaen.
3. Hangure lim(sin(x)/x), npu x->0.

4.HaianTe NnpounssoaHyo Y'x: Y = 3 \/x.

3aBenyrommii  kadeapoit (B.I'HaBogHOB) «__ »

20

OlLlCHUBAHUSA
Moporosblit ypoBeHb — pewweHo 40-60 % 3agaHuii
MpoaBUHYTHI ypoBeHb —peLueHo 60-80 % 3agaHuit

BbiCOKMI ypoBeHb — pewieHo 80-100 % 3agaHuin

Kpurepun

Hy/ieBble BApHAHTHI KOHTPOJIbHBIX PadoT N0 JUCHMILJIMHE MaTeMaTHKa, 1 cemecTp

JInneiinas aiaredpa
1. BeruucnuTe onpenenurenns
1351
30-21
-1156
0197
[Toporogslii ypoBeHb— 3auteHo (10-11 6amnoB).

[MponBuHyTHI ypoBeHb - 3auTeHO (12-13 Gayios).



Bricokuii ypoBeHs - 3auteHo (14-16 6amion
BexTopHas anredpa. AHAJIMTHYECKAS TeOMeTPHUSA

5. Haiitu: 1) ypaBHenue npsimoir Al A2; 2) ypaBHenue tuiockoctu Al A2 A3, 3) ypaBHEHHE
npssmoit A3 N, mapamensHo mpsimoit Al A2, 4) KOocMHYC yria MeEXIy KOOpAMHATHOM
miockocThio OXY u mockocthio AL A2 A3 .

[ToporoBsrii ypoBeHb — 3auteHo (16-17 6annon).
[IpoxBunyTHI ypoBeHb - 3auTeHO (18-23 6annos).
Bricokuii ypoBeHb - 3a4TeHO (24-26 6aioB)

Beenenue B MaTremMaTuyeckui anaaus. udgepennuanbaoe ucunciaenme GyHKuun oHoM
TnepeMeHHOo

4. IlpoBecTH NOHOE Uccien0BaHHe QYHKIMH y=1-4/(X+2)

5. Paznoxuts o popmysne Teitnopa pynkuuto y=1/(x+2) B Touke Xo.
[ToporoBeriii ypoBeHb — 3auTeHo (14 6anos).

[IpoxBuHyTHI ypoBeHD - 3auTeHO (15-16 6anos).

Bricokuii ypoBeHs - 3auteHo (17-18 6amtos)

Hy/eBble BApHAHTHI KOHTPOJIbHBIX PadoT M0 JUCHMUIJIMHE MATeMaTHKA, 2 ceMeCcTp
HeonpenejeHHbIil HHTErpaJl

2. HaiiTu nnomanas GUrypsl, orpaHU4eHHON THHUSMU

y=3X, y=5%, x=1, x=3.

[ToporoBselii ypoBeHb — 3auTeHo (14 6annos).

[IponBunyTHIN ypoBeHb - 3auTeHO (15-17 Gannos).

Beicokuit ypoens - 3aureHo (18-21 6amoB)

JudpdepeHunanbHbie YPABHEHUSA U CHCTEMBI

1. xydy + (x* + 5y?)dx =0

[ToporoBelii ypoBeHb — 3auTeHo (14 6annos).

[TponBuHyTHINM ypoBeHb - 3auTeHo (15-17 6anios).

Bricokuii ypoBens - 3auteno (18-21 6amioB)

JudpdepeHunanbHoe HCHUCTEHHE (PYHKIMN HECKOAbKHUX IePEeMEHHbIX
1. Haiitn mpon3BoOIHEIE.

(2? + y?) - 4(x?-2%) = z, dz/dx=?, dz/dy="?

3. Haiitu sxcTpemyM (pyHKLIUH.

Z=X2-2xy + 2y° + 2x

[Toporoserii ypoBens — 3auteno (10 - 11 6amoB).



[IponBuHYTHIN ypoBeHb - 3auTeHo (12-14 6anios).

Bricokuii ypoBeHs - 3auteHo (15-16 6amioB)

HepequL BOITPOCOB IJI IMTPOBCACHUA HpOMC)KYTOqHOfI aTTcCTallun

Bomnpocs! ajs1 3k3aMeHa 2 ceMecTpa:

Omnpexenurenu 1 UX CBOWCTBA. Pa3nojkeHue ompenenures Mo JIeMeHTaM cToja0mna (CTpoKn).
Marpurel. Omneparun Haa MatpuriamMu. OdpaTHas MaTpHIIA.

Martpurisl. Panr maTpuiisl.

Cucrembl THHEWHBIX anreOpanyeckux ypaBHeHHH. Metozs! pemenns CJIAY. Merton Kpamepa.
CucTeMbl THHEHHBIX anreOpanueckux ypaBHeHuid. Metozs! pemenus CJIAY. Merox ["aycca.
Bekropsl. Apudmernueckue onepanun Haja BekTopaMu. [Ipoexius BekTopa Ha OCb.

ITpoeknus BeKTOpa Ha och. J[ekapTOBBI KOOPAMHATHI BEKTOpa B IIpocTpancTBe. Onepaunu Hajl BEKTOPaMH,
3aJJaHHBIMU B KOOPAWHATHOMH (opMe.

CkansipHoe npou3BeeHUe BeKTOpoB. CBOKCTBA CKAAPHOro Npou3BencHus .CKaIsipHOe IPOU3BEACHUE
BEKTOPOB, 33/IaHHBIX B KOOPAMHATHOH (opme.

Tpoiiku BekTopoB. BekTopHOE npoun3BeneHne BeKTOpoB. CBOMCTBA BEKTOPHOIO IIpou3BeAeHUs. BekTopHoe
MIPOM3BEIEHIE BEKTOPOB, 33/IaHHBIX B KOOPIAWHATHOHN (popme (BBIBOJ).

CMerraHHOE IPOU3BEAECHUE TPEX BEKTOPOB. I 'eomeTpuueckuii cmbici. CMelaHHOE TPOU3BEICHHUE
BEKTOPOB, 33/IaHHBIX B KOOPAMHATHOH (hopme (BBIBOLX).

IloBepxHOCTH ¥ TMHUM B TIpocTpaHcTBe. [110cKoCTh B IpocTpaHcTBe. B3aMHOE pacnionoxeHne ByxX
IUIOCKOCTEM.

IIpsimast B mpocTpaHcTBe. B3aumMHoe paconokeHue IByX MpSIMbIX B IPOCTPAHCTBE.
3aa4yn Ha TUIOCKOCTH U MPSIMYIO B IPOCTPAHCTBE.

YpaBHEHHE MIPSMOM HA IINIOCKOCTH.

Kpussie Broporo nopsaka. QIIImIIC.

Kpussie Broporo nopsinka. ['unep6oma.

Kpussie Broporo nopsinka. [lapa6oma.

Kpussie 2-ro mopsiaka: OKpyKHOCTb, JUIAIIC, THIIepOoa, mapadoa.
Hunuuapuueckue noBepxHOCTU. YacTHBIN cyyail: KpyroBOW LHUIUHID.
[loBepxHocTH 2-T0 Hopsaka. MeTos ceueHui 7Sl UCCIEI0BaHUs TIOBEPXHOCTU 2-TO MOPSAKA.
OJUTHIICON.

Onnunrudeckuii napadosoun. [lapadomon BpaeHus..

OOHOMOMIOCTHBIN U ABYNIOJIOCTHBIE THITEPOOIIONIBI.

Konyec.

[Napabonuyeckuii runepboaona.



Yucnossie pyHkiun. CrocoOsl 3aaanust GyHkunu. OCHOBHBIE 3JIeMEHTapHbIe (YYHKINH.
[Mpenen ¢pynxuun. beckoneuno mansie u 6eckoHeyHo Oombinue GyHkuuu. CBOHCTBA.
Teopemsl 0 peaenax. Teopema o MPOMEKYTOUHOH (PYHKIIHH.

TlepBriil 3amMedaTenbHBIN Npeed.

YucnoBble ocienoBaTeibHOCTH. [Ipenen yncaoBoit mocienoBarebHOCTH. BTopoi 3aMmeuaTenbHbIi
Tpeien.

HempepsiBHOCTS PpyHKINH. Touku pa3peiBa. CBoiicTBa GyHKIMH, HEIPEPHIBHOW B TOUKE (HA TIPOMEKYTKE).
3agaun, npuBosIIINE K MOHATHIO MPOou3BoaAHOI. [loHsITHE IPON3BOTHOIA.

[Tonsitue npousBoHOM. Cxema BEIYUCICHUS TPOU3BOAHON. Ee reomeTpuueckuii 1 MeXaHUUYECKUN CMBICTL.
CBsI3b MEXy HETIPEPBIBHOCTHIO U AU (HEePEHITUPYEMOCTBIO.

OcHoBHble npaBuia auddepeHIupoBanus.

Huddepennman pyakmun. CpoticTa. ['eomeTprudeckuii u ¢puzndeckuii cMeich nuddepermnnana.
[Tpumenenune muddepernrana B MpUOIMKEHHBIX BRIYACICHASIX.

[IponsBoanble u qUQGEepeHITNATB BRICIIAX ITOPSIKOB.

Teopema Jlarpamka 0 KOHEUHBIX TpupameHnsx GyHknun. CiencTBusl.

Teopemsl nuddepennuansroro ucuncienus (Posuis, Kommn). [Ipasuiio Jlonurans.

Bospacranue u yobiBanue pynkimu. HeoO0xomumoe U 10CTaTOUuHOE YCIOBHS.

OkcrpeMmyMsl pyHkuru. Heo6xonumoe 1 JOCTaTOYHOE yCIOBHUSI.

BrinykiocTs u BOrHyTOCTS TpadukoB GpyHKH. HeobxoanMoe U 10CTaTOUHOE YCIIOBHSL.
AcumnToTsl rpaduka QyHKINH.

[TepBooOpa3zHas hyHKIMU U HeonpeaeIeHHbIN HHTerpai. CBOcTBa HEONpe IeIeHHBIX HHTETPaIOB
OCHOBHBIE METO/Ibl HHTETPUPOBAHHSI.

HHTerpupoBanue palMOHANBHBIX Ipobeil. PanmonansHas ApoOk ¢ KBaApaTHYHBIM 3HAMEHATEIIEM.
Metoa HeonpeaeaeHHBIX KO3 PHUIIMEHTOB HHTETPUPOBAHNUS PALIMOHATIBHBIX APOOEH.

Merton Octporpaackoro.

MHTerpupoBaHre TPUrOHOMETPUYECKUX BBIPAXKEHUH.

WuTerpupoBanre HEKOTOPHIX BUJIOB HPPAIIMOHATBHOCTEH (MPPAalMOHAILHOCTh B YHCIIHTEIE).
WnTerpupoBanne HEKOTOPHIX BUIOB HPPaLlMOHATBHOCTEH (MpPalliOHAIBHOCTL B 3HAMEHATEIIE).

WnTerpupoBanne HEKOTOPBIX BUIOB HppalMoHaibHOCTel. HTerpupoBanne nuddepeHunansHoro OnHoma.
JluneiiHas uppaunoHaNbHAas MOJICTAHOBKA.

3anava o Mol@Aay KpUBOIMHEWHON Tpanenuuu. [loHsTHE ONpeeIeHHOrO NHTErpaa.
IInomaae KpUBOIUMHENHON TPANELIMK B IEKAPTOBBIX U MOJSPHBIX KOOPAUHATAX.
BeluriciieHue JUIMHBL JYTH B JEKAPTOBBIX M MOJIAPHBIX KOOPJAUHATAX.

Brranciienne o6beMa Tena o U3BECTHBIM IONEPEUHBIM cedeHUsIM. OOBEM Tella BpalieHUs..

Ilonsarue OMPCACIICHHOIO MHTCrpaJa. CBoiicTBa OIIPCACIICHHOI'O UHTCIpaJia.



WnTterpan ¢ mepeMeHHBIM BepxHUM npeaesioM. @opmyna Herorona-JleitOnuma.
3aMeHa epeMeHHOH B OINpe/ieJIeHHOM MHTerpaie. IHTerprpoBanne o 4acTsim.
HecoOctBennsie unrerpanst [ u Il poxa.

TInomaae KpUBOJIMHENHOM Tpaneluu B JEKapTOBBIX U MOJISIPHBIX KOOPAUHATAX.
Brluncnenue IauHbL Jyry B A€KapTOBBIX U MOJISPHBIX KOOPAUHATAX.

Brruncnenue odbema Tena 1mo u3BeCTHBIM MONCpPEeYHbIM CCUCHUSM. O0OneM Tena BpalicHus.

Bonpocsl 115 3a4eTa 3 cemecTpa:

ITonsiTue pyHKIMH HECKOJIBKHUX NepeMeHHbIX. Crioco0bl UX 3aaHusl.
Ob6unacteio onpezeneHus GyHKIUHU IBYX IEPEMEHHBIX U €€ TeOMETPUIECKOe n300paxeHue?

[TonsiTue npenena GyHKUMHU ABYX IEepeMEeHHbIX B Touke. CBOICTBA peaenoB (PyHKIMH JBYX
IIEPEMEHHBIX.

Haiite onpenenenue quddepeHmnmana QyHKIUH IBYX IEPEMEHHbIX. [ €OMEeTpHUYECKHII CMBICIT
muddepermnmana?

9KCTpeMyM (I)YHKI_II/II/I ABYX IICPEMCHHBIX. H606XOI[I/IM06 YCJIOBHUC CYHICCTBOBAHUEC 3KCTPEMYMaA.

JlocTaTouHoe ycIOBHE CYIIECTBOBAHUS SKCTpEMyMa (PYHKIUU JIBYX MEPEMEHHBIX. AOCOIIOTHBIH
AKCTPEMYM, €TO HaXOXKICHHE.

Chopmynupyiite npaBUIO OTHICKaHUS SKCTpeMyMa (DYHKIIMH JBYX ITEPEMEHHBIX.

ANTOPUTM HAXOXACHUS HAaUOOJBIIETO U HAMMEHbIIIEr0 3HaYeHUH (PYHKIIUN ABYX MEPEMEHHBIX B
3aMKHYTOM 00JIaCTH.

CxansipHoe mosie. [Ipon3BoiHast 10 HaNpaBJIEHHIO.
I'paguenT. CBS3b MEkK1y MPOU3BOJHOM MO HANPABICHUIO U TPATUCHTOM.

IHonsitne yncioBoro psaga. Cxogumocts paga. Cymma psiga. Psig reoMeTpu4ecKkoii mporpeccum.
CBoiicTBa cxoAsIUXCH PAIOB.

HeobxoaumeIii mpru3HaK CXOIUMOCTH Psijia.

3HaKonepeMeHHbIE psJibl. AOCOIIOTHAS U YCIOBHasA cX0auMocTh. CBoMCTBa a0COIIOTHO
CXOJSIINXCS PSIOB.

3nakodepenyrontuecs psaasl. [Ipusznak Jleribnuia. OneHka ocTaTka 3HaKOUEpETYIOIIEToCs psjia.
OyHKIHUOHATIBHBIE Psibl. OCHOBHBIE TOHATHUSA. CTENIEHHbIE PSIIbL.
KoucTpykius 001acT CXOJUMOCTH CTETIEHHOTO psijia. Pannyc cxoqmMocTu.

Papn Tennopa. Psag Makiniopena. Psasl @ypee. Psaabsl @ypbe 11 Y4ETHBIX M HEYETHBIX
MEePUOINYECKUX (PYHKITHIA.

Bonpocsl 1151 3k3amMeHa 4 cemecTpa:



JAunddepenunaibubie ypaBHeHuss. OcHOBHBbIe MOHATHA. O011Iee U YACTHOE pelIeHUsI.

Juddepenunansubie ypaBHeHus nepsoro nopsaka. 3agauya Kommu. Teopema cyiiectBoBanus u
€IMHCTBEHHOCTH pelieHus 3anaun Komm.

Tumnb! tuddepeHanTbHbBIX YPaBHEHUN IEPBOTO MOPSIKA, HHTETPUPYEMBIX B KBaIpaTypax.

Juddepennunansapie ypaBHEHHs BTOporo nopsiaka. 3agada Komm. Teopema cyiiecTBoBaHUS U
€IMHCTBEHHOCTH pelieHns 3anayu Kommu.

Jluneitnbie nudepeHnuanbHbe YpaBHEHUS BTOPOTO MOPSIJIKA C TOCTOSSHHBIMU KOA(UIIMEHTaMH,
OJIHOPOJHBIE U HEOJHOPOHBIE.

CtpyKkTypa 001Iero pemeHus: HeOJHOPOIHOTO YpaBHEHHsI. MeTo T BapHalluy MTPOU3BOIBHBIX
MOCTOSTHHBIX.

Juddepennnansupie ypaBHEHUS IEPBOTO MOPSIKA C pPa3IEISIIOIIMMHUCS (C pa3/IeICHHBIMU)
MepEMEHHBIMHU.

Opnnopoausie quddepeHnnanbHbie ypaBHEHUS IEPBOTO MOPSIKA.
Jluneitnbie nudepeHnmanbabe ypaBHeHHs IepBoro nopsiaka. Meron bepuysu.

Jluneitnbie nudepeHnmanbHbe ypaBHEHHs IEPBOTO Mopsiaka. MeTo1 Bapraliy Mpou3BOIbHOM
HOCTOSIHHOM.

YpaBHeHnus bepnyim.
Pemenue ypaBuenunii Buga y” = f(x).
Juddepennmanbable ypaBHEHHs BHICIIUX MOPSAKOB, TOMYCKAIOIINE TOHM)KEHUE TTOPSIKA.

Jluneitnble HeOHOPOIHBIE AU hepeHIINATbHBIE YPAaBHEHUSI BTOPOTO MOPsIIKa C MOCTOSHHBIMU
K03 pHLIMEHTaMU CO CTIeUaIbHOM MPaBOil YacThIO.

Cuctems! tuddepeHInanbHbIX ypaBHeHUN. Pemenue cuctemsl quddepeHanbHbIX ypaBHeHUN
METOJIOM HUCKIIFOUEHUSI.



