MUHOBPHAYKH POCCUHN
®I'bOY BO «bAIIKUPCKNU I'OCYJAPCTBEHHBINT YHUBEPCUTET»
OAKVIIBTET MATEMATHUKU 1 NHOOPMALIMOHHBIX TEXHOJIOI'MU

YTBepxkaeHo: CoryacoBaHo:
Ha 3ace/laHuU Kadeapsl [pencenatens YMK ¢akynbrera /MHCTUTYTA
npoTtokos1 oT « 17 » ampens 2020rT. Ne 9

v |
N \

of Ao / " /MenbHuKoBa A.
3aB. kadeapoii ey /_Cnusak C.1

PABOYAS ITPOI'PAMMA JTUCIIMIIVIMHBI (MOJY JIS)

JUCHUILINHA MateMaTuka

(HaumenosaHnue OUCYUNTUHDYL)

Luxn B1 Jucuunaunsl (Moovau), bazosas wacmo

(Luxn oucyunaunsl u e2o yacme (6a308as, 6apuamugHas, OUCYUNIUHA NO 8bIOOPY))

nporpaMmma 0akaJjappuarta

Hamnpasienue noarotoBku (CreuaibHOCTB)
Hanpaesnenue 04.03.02 Xumus, duzuka u MexaHuxa Mamepuaios
(YKa3zvlgaemcs KOO U HAUMEHOBAHUe HANPABLeHUs NOO20MOBKU (CNeyuaIbHOCmu))

HanpasneHHOCTH (Mpo¢uiib) MOATOTOBKH
"CoepemenHule Mamepuansl Ons MeOUyUnbl U NpomvluLieHHocmu"
(YKa3zvleaemcs HAUMeHOB8aHUe HANPAasieHHOCMU (NPo@Uis) no020Mo6Ku,)

KBamuduxamms
OakaaBp
(VKazvleaemcs Keaniuguxkayus)

PazpaboTumnk (cocTaBUTEND)
JlotieHT KadeApbl MATEMATUYECKOTO MOJICTUPOBAHUS

K.).-M.H.
(IOMKHOCTH, YIeHAs CTENIEHb, YYEHOE 3BaHHE) I‘m()?
_/ Xucameraunona ['.K.

(moanuce, ®amunusa 1.0.)

Jns nmpuema: 2020 r.

Vpa 2020 .




CocTaBuTeNb / COCTAaBUTEIIN: K.d).'M.H., Jgon. XucamerauHona ' K.

Pabouass mporpaMMa JMCIUIUIMHBI yTBEPXJICHA HA 3acelaHuu Kadempbl mMpoTokod oT «_ 17 »
ampers__ 2020 1. Ne 9



Cnucok AOKYMCHTOB U MaTepuajioB

npounecca 1mo AMCUuIlInHE

. TlepedeHp TUIAHUPYEMBIX PE3YJABTATOB OOYYCHHs IO JUCHUILUIMHE, COOTHECEHHBIX C | 4
IJIAaHUPYEMBIMU pe3yJIbTaTaMU OCBOCHMSI 00pa30BaTEIbHON MPOrpaMMBbl

. lenb 1 MeCTO AUCHMIUIMHBI B CTPYKTYpE 00pa30BaTeIbHON MPOrpaMMBl 7

. Comepxanue pabodeil mporpamMMbl (00beM JUCHUIUIMHBL, THIBl U BHIBl y4eOHBIX | /
3aHATHH, y4eOHO-METOANUECKOe 00ECTIeYCHIE CAaMOCTOSTEIBHON paOOThI 00YJATOIIXCS)

. @OHJI OLIECHOYHBIX CPEJICTB MO JUCLUIIIMHE 7
4.1. TlepeueHb KOMIETEHIMH C yKa3aHHEM 3TanoB WX (GOpPMUPOBaHUs B mporecce | /
ocBoeHHUs1 oOpa3oBaTelbHON mporpaMMbl. OmKcaHME TOKa3aTele U KpUTEpHUEB
OLICHMBAHUS KOMIIETEHLIMM Ha pa3iMYHbIX dTanax ux (GOpMUPOBAHMS, ONMMCAHHUE ILIKAJ
OLICHUBAHUS
4.2. TunoBble KOHTPOJILHBIE 3aJaHMsI WIIM WHBIE MaTepHallbl, HEOOXOQMMEBIE Ul oneHku | 12
3HaHWI, YMEHMI, HABBIKOB U OIbITa JCSITEIBHOCTH, XapaKTEePU3YIOIMX 3Tallbl
dbopMupoBaHHUs KOMIETEHIIMH B IpOILEcCe OCBOCHHUS 00pa30BATEIbHON MPOTrPAMMBEI.
Mertoauueckue Matepuaibl, ONPEIEISIIOIME TPOLEYpbl OLIEHUBAHUS 3HAHWUM, YMEHUH,
HaBBHIKOB M  ONBITA JIEATEIBHOCTH, XapaKTEpHU3YIOUMX ATanmbl  (HOPMHpPOBaAHUS
KOMIIETCHIIUH
4.3, PedTHHI-1IJIaH OUCIIUILINHBI 15

. YueOHO-MeToanuecKoe M MH()OPMAIIMOHHOE 00eCTIeYeHNE TUCITUTUTHHBI 24
5.1. TlepeveHb OCHOBHOM W JOTOJHUTEIBHON Y4eOHOU JUTEPaTyphl, HeOOXoaUMOl s | 24
OCBOEHUS AUCLUIUIMHBI
5.2. TlepeueHb pecypcoB HHPOPMAIHOHHO-TEIEKOMMYHHKAIIMOHHOM ceTn «HuTepueT» u | 24
MIPOrpaMMHOro obecrieueHus, HeOOXOIUMBIX JJIsl OCBOCHHUSI TUCIUTIITNHBI

. MarepuanpHo-TexHH4YecKas 0a3za, HeOOXOMUMast ISl OCYIICCTBICHHS 00pa30BaTenbHOro | 25




1. Hepeqem, INJTAHUPYEMBIX PE3YJIbTATOB Oﬁy‘le}ll/lﬂ o JMCOMIJINHE, COOTHECEHHBbIX C
IIAHUPYEMBIMHU pPE3yJibTaTaMH OCBOCHMU S oﬁpasonaTe.m,Hoifl nmporpaMmmbIl

B pesynbrare ocBoeHus 00pazoBaTEIbHON TPOTrPaMMBbl O0OYJAIOIMIACS TOJDKEH OBIAICTh

CJICAYOIINMMU pC3yJIbTaTaMU o6yquI/151 110 AU CHHUIIIIMHE .

Pe3ynbrarel 00ydueHus

dopmupyemas
KOMITIETEHIIUA (C
yKa3aHueM KoJ1a)

IIpumeuanune

3HaHus 1.0CHOBHBIE TPUHIIUIIBI
opraHu3anuu
CaMOCTOSTEILHOM pabOTHI
TIPY U3Y4EHUH TUCITUTIITUHBI

OK-7: cr1ocoOHOCTBIO
K CaMOOpTaHU3alllH U
K caM000pa30BaHUIO

2. TEOPETUYECKUE OCHOBBI
JTMCUUIUINH XUMUH, QUHKH,
MaTeMaTHKH, MEXaHHUKH,
Ouosorun

OIIK-1:
CIIOCOOHOCTBIO
HCIIOJIb30BaTh
COBpPEMEHHBIE METO/IBI
XAUMUH, QU3UKH,
MaTEeMaTHKH,
MEXaHUKH, OMOJIOTHH
Ha ypOBHE,
HEOOXOIUMOM JIJIst
MpHOOPETEHHS HOBBIX
3HAHUM C UX
HCIIOJIb30BaHUEM U
pellleHus 3a1a4,
BO3HUKAIONMX MTPU
BBIIIOJTHCHU U
npodeCCUOHATBHBIX
GYHKUIMN 1 HUMEIOLX
€CTECTBCHHOHAYIHOE
COJIepIKaHHE

3. TEOPETUICCKUE OCHOBEI
(E€HOMEHOJIOTHYECKHUX,
MaTeMaTUYECKUX U
YUCJICHHBIX
(aJIbTepHATHUBHBIX)
MOJIEIIeN.

OIIK-4:
CIIOCOOHOCTBIO

M CIIOJIb30BaHHUS
(heHOMEHOIOTUYECKHUX,
MaTeMaTHYeCKHUX U
YU CIICHHBIX
(aIbTepHATUBHBIX)
MoAeNIen 11
OTIHCAHUS U
MIPOTHO3UPOBAHUS
Pa3JINYHBIX SIBJICHUM,
OCYILECTBICHUE UX
Ka4eCTBEHHOTO U
KOJIMYE€CTBEHHOT'O
aHanm3a

Ymenus 1. camocTosTENBbHO U3YYaTh

OK-7: crtocOOHOCTHIO
K CaMOOpraHu3alluu U




Y aHAJIM3UPOBATH PEIICHUS
KJIaCCHUYECKUX 3aa4
IUCILIUTLIAHEI

K caM000pa30BaHHIO

2. pemiaTh TUIIOBbIE yueOHbIE
3aJ1a4d IO OCHOBHBIM
paszzenam MaTeMaTHKH U
€CTECTBEHHOHAYYHBIX
JMCLIUILITIH

OIIK-1:
CIIOCOOHOCTBIO
HCIIOJI30BaTh
COBPEMEHHBIE METO/IbI
XUMHUH, (PU3UKH,
MaTE€MaTHUKH,
MCXaHUKH, OUOJIOTHH
Ha ypOBHE,
HEOOXOUMOM IS
MPUOOPETEHMS HOBBIX
3HAHHUH C UX
HCIOJIb30BAHUEM U
peneHust 3aad,
BO3HUKAIOIIMX MPU

BBIIIOJIHEHU U
npodeccruoHaIbHBIX
(GYHKIHMI 1 UMEIOTIHX
€CTECTBEHHOHAYYHOE
coJepKaHue
3. IPUMEHSATh 3HAHUS O OIIK-4:
(heHOMEHOJIOTUYECKUX, CIIOCOOHOCTBIO
MaTeMaTHYECKUX U UCIOJIb30BAHUS
YHCIICHHBIX (heHOMEHOJIOTUYECKHUX,
(apTEpHATUBHBIX) MOJIENIEH | MATEMAaTUYECKUX U
JUIsl ONIUCAHUS U YU CICHHBIX
IIPOTHO3UPOBAHUS (aJIbTEpHATUBHBIX)
pa3IMYHBIX SIBICHUM MozaeNen s
OIHCaHUs U
IIPOrHO3UPOBaHUS

pa3IMYHBIX SABJICHUM,
OCYILIECTBJIEHUE UX
Ka4yeCTBEHHOI0 U
KOJIMYECTBEHHOTO
aHanusa

Bnanenust (HaBbIkY /
OTIBIT ICSATEILHOCTH)

1. naBeikamMu
CaMOCTOATEIbHON pabOThI
MIPU PELICHUH TPAaKTHYECKUX
3a/1a4 IMCHUTIIINHBI

OK-7: criocoOHOCTHIO
K CaMOOpTraHU3alluy U
K caMm000pa30BaHHIO

2 HaBBIKAMU pabOTHI C
y4eOHOI TUTEepaTypou,
OCHOBHOM TEPMHHOJIOTUECH U
HOHSATHIHBIM armnapaTom
0a30BbIX MAaTEMATHUECKUX U
€CTECTBEHHOHAYYHBIX
JMCIIUTLTAH

OIIK-1:
CIIOCOOHOCTBIO
HCIIOJB30BaTh
COBPEMEHHBIC METO/IbI
XAUMUH, QU3UKH,
MaTEMaTHKH,
MEXaHUKHU, OHOJIOTHH




Ha ypOBHE,
HE0O0XOJUMOM JJIst
pUOOPETEHUS HOBBIX
3HAHUMU C UX
UCIIOJIb30BAHUEM U
peleHus 3anad,
BO3HUKAIOUIMX MPU

BBIIIOJTHCHU U
npodeCCUOHATBHBIX
GYHKUIMN 1 HUMEIOLX
€CTECTBEHHOHAYIHOE
coJiepKaHue
3. HaBeIKaMH Kcrojab3oBanus | OIIK-4:
(heHOMEHOJIOTUYECKUX, CIIOCOOHOCTBIO
MaTeMaTUYCCKHUX U HCIOJIb30BaHUS
YHCIIEHHBIX (heHOMEHOJIOTHYECKUX,
(anbTepHATUBHBIX) MOJIENICH | MAaTEMaTUYECKUX U
JIJIS OIMCAaHUS U YU CJICHHBIX
MPOTHO3UPOBAHUSA (anbTEpHATUBHBIX)
pa3IMYHBIX SBICHUH, MozaeNen i
OCYIIIECTBICHUE UX OIHUCaHUS U
KauyeCTBEHHOI'O U MIPOTHO3UPOBAHUS

KOJIMYCCTBCHHOI'O aHaJIn3a

pa3IMYHBIX SABJICHUM,
OCYILIECTBJICHUE UX
Ka4eCTBEHHOI'O U
KOJINYECTBEHHOTO
aHanmsa




2. IleJib ¥ MeCTO IMCHUNJIHMHBI B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Juciunnuna «K MaTeMaTHKa» OTHOCHTCS K 0a30BOM 4acTH.

Hucuunimua u3ydaercs Ha 1, 2 xkypcax B I, I, Il IV cemectpax. TpeGoBanus K BXOIHBIM
3HAHUSIM U YMEHUSM CTYIEHTA — 3HAHUE IIKOJIBHOTO Kypca 3JEMEHTapHOW MAaTeMaTUKU U YMEHUE
pemaTthe 3amadu  alreOpbl, TE€OMETPHUHM, TPUTOHOMETPHUH, HMETh MOHATHE 00 3JIEMEHTapPHBIX
GYHKIUAX U UX rpadukax.

[enun n3ydeHus: TUCIUTIIINHBL: 00y4eHHE CTYICHTOB OCHOBHBIM MOHSATHSIM, MOJOXKECHUSIM H
METoJaM Kypca BBICIIIEH MaTeMaTuku, (opMHUpOBaHHE HABBHIKOB PELICHUS] TEOPETHUECKUX U
NPaKTUYCCKUX 3a]1a4, Pa3BUTHE JIOTHUECKOTO MBIIIUICHUS, TIPUBUTHEC YMEHHS CaMOCTOSITEILHO H3y4aTh
HAy4YHYIO JIUTEpATypy IO MareMaTHKe | €€ MPUIIOKEHUIM.

JI1s1 OCBOCHHS TUCITUTIIMHBI HEOOXOAMMBI KOMIIETEHIINH, CPOPMHUPOBAHHBIC B paMKaX N3yYCHUS
CIIeIyIONMX JUCIUIUIAH: HHPOpPMAaTHKa, PU3nKa, XUMHSI, H Jp.

3. Copep:xxanue padoueii nporpaMmsl (00beM JMCUMILIMHBI, THNBI H BH/IbI y4eOHBIX
3aHATHH, y4eOHO-MeToquYeCKoe o0ecnedyeHue CaMOCTOSITeJIbHOM padoThI
o0yuaouuxcs)
Coneprxanue paboueit mporpaMmbl ipeacrasieHo B [Ipunoxxennn Ne 1.
4. ®DoHJ OLEHOYHBIX CPEJICTB M0 AUCHHUILINHE
4.1. llepeyeHb KOMIIETEHIIMIA ¢ YKa3aHUEM ITanoB UX (pOpMUPOBAHMS B NPoIecCe OCBOCHUSA
o0Opa3oBaTe ibHOM nporpaMmMbl. OnMcanue NoKasareJieid 1 KpuTepUeB OLleHUBAHUA

KOMIIeTEHIIMH HA PA3JIMYIHBIX dTalmax ux (l)OpMPIpOBaHI/Iﬂ, OIMMCAaHHuE IIKAJ OHCHUBAHUSA

Kox u hbopmynuposka kommnerenunu OK-7: crmocoOHOCTHIO K CaMOOPTaHU3aIUuU U K
€caM0o00pa30BaHUIO

Oran [Tnanupyemble Kpurepun onenrnBanus pe3yabTaToB 00ydeHUs
(ypoBeHb) pe3yNbTaThI 2 («He 3 5
OCBOCHUS o0yudeHus yaoBietBop | («YnoBnerBop | 4 («Xoporio»)

(«OTaraHOY)
KOMIIETEH | (ToKazarenu UTEIBHOY) UTEIIBHOY)
U JTOCTHKEHHUS
3aJIaHHOTO
ogc())eBgfm He 3aureno He 3auteno 3auTeHo 3auTeHo
KOMIIETEHIIH)
[lepBeiii 3HaTh: OrcyrctBue | YacTuuHble Ilonusie n Ilonusie n
JTarn OCHOBHbBIE 3HaHUHI 3HAHUS 1O YeTKHe, HO YeTKHe
(YpoBEHB) | MPUHILIMIIBI TEME coJiepKalme 3HAHMA 110
OpraHu3anuu JUCUUIUINHBL, | OTAEIbHBIE TeMe
CaMOCTOSITEIBHO MIOJIy4YEHHBIE B | TPOOEIBI JUCIUIIIHBI
i paboTel IpU pe3ynbrare 3HAHUS 110 ,
U3Y4EHUH CcaMoOCTOSITENNb | TEME MIOJIy4YEHHBIE
JUCLUITIIMHBI HOTO ee JUCLUILIUHBI, B pe3yJbTare
U3Yy4EHUs IIOJIyYEHHBIE B CaMOCTOATEN
pe3ynbraTe BHOTO €€
CaMOCTOATEIbHO | U3YYEHUS
r0O €€ U3y4eHUs




Bropoit  [YmeTs: OrcyrctBue | ®parmentapn | B ueioM | Chopmupona
aran CaMOCTOATCIBHO | yMeHU bIE YMEHHUS | YCIICIIHBbIE, HO | HHOE YMEHUE
(yposenp) [A3YHaTb 1 CaMOCTOSITENb | COZEpIKAIIUE CaMOCTOSITEN
AHAJIM3UPOBAThH
HOTO pEIICHUS | OTAEIbHBIE BHO pelaTh
pEIIEeHNU s 5
K ITACCHUECKIX 3amaqy 1o | mpo0ebt 3aja4l 1O
agaq IIPENIOIABAEMO | YMEHHS IIpernoiaBae
NMACLUIUINHBIL. i AMCHUIUIMHE | CAMOCTOSATEIBHO | MOM
pemars 3ajaydl | JUCLUILINHE
o
IpernogaBaeMoun
JUCLUIIIINHE
Tpetnii Baanertn OtrcyrcTBue | B nemnom B iestom Vcnemmesle
JTall HaBBIKAMH BIIQJICHUI YCIICMHBIC, HO | ycriemHble, HO BIIAJICHUS
(YpoBEHB) | CaMOCTOSITENBHO HE coJiepKalme HaBbIKaMU
o CUCTEMAaTHYEC
il pa®oThI Ipu OTJIeIbHbBIE caMoCTOsATEN
KM€ BIIaJIeHUs .
peLIeHI HABBIKAMHU po0eb BHOM paboOTHI
IMPaKTHUYCCKHUX CaMOCTOATEIDb BIIaACHUA
3a1a4y HOM paboThI HaBbIKaMU
T CIUTITNHBI CaMOCTOSTEIBHO
il paboThI

Koz u popmynuposka kommnerenunu OIIK-1: cnocoGHOCTHIO UCTTOIB30BaTh COBPEMEHHBIE METO/IbI
XAMHH, (PU3UKH, MATEMATHKN, MEXaHUKH, OMOJIOTUU HAa YPOBHE, HEOOXOIUMOM JIJIsl TPHOOPETCHIS
HOBBIX 3HAHUM C UX UCTOJIb30BAHUEM U PEIICHUS 33/1a4, BOBHUKAIOIIMX MPH BbIMOJIHEHUHN
npodeCCHOHANTBHBIX (DYHKIHMI U UMEIONMX €CTECTBEHHOHAYIHOE COJIEp KaHue.

Oran [Tnanupyembie Kpurtepuu orieHuBaHUS pe3ynbTaToOB 00y4eHUS
(YypoBeHb) pe3yNIbTaThl
OCBOEHUS oOydeHus
KOMIIETECHIIH roKasaTelu
u J(IOCTI/I)KGHI/ISI 2 («He 3 4 5
3A7AHHOTO YIOBIETBOPUT | («Y IOBIETBOPUTE («Xopommo») («Otnuu
YpOBHS €JIbHOY) JTBHOY) HOY)
OCBOCHHS
KOMITETEHIIH)
[lepBbrit 3HaTh ®parmentapH | Hemosnble Coopmupos | Chopmup
JTan TEOPETHYECKUE | ble NPEICTABICHHUS O | aHHbIE, HO OBaHHbBIE
(ypoBeHb) OCHOBBI NPEJICTaBICHN | TEOPETHUECKUX colepKamy | CUCTeMar
JTUCLMILTUH S0 OCHOBAax € OT/CJbHbIC | HUECKHE
XUMHUH, TEOPETUYECKU | IUCUUILIUH poOeIIbI Ipe/ICTaB
buzukw, X OCHOBax XUMUU, QU3UKH, | TIPEACTABJICH | JICHUS O
MaTeMaTHKH, JTUCIUTIINH MaTeMaTHKH, us o TeopeTuy
MEXaHUKH, XUMUH, MEXaHUKH, TEOPETHYECK | €CKHX
Ouonoruu busnku, OuoI0rNu UX OCHOBaX | OCHOBax
MaTeMaTHKH, JUCHMIUIAH | TUCITAILI
MEXaHUKH, XUMHH, WH
OUOJIOTHH ¢busuku, XUMHH,
MaTeMaTHKU | pu3mkwy,




, MEXaHUKH, | MaTeMaTu
ouoaoruu KH,
MEXaHUK
u,
ouonoru
u
Bropoit VYmMmers pemiats | @parmenrapH | B nenom B nenom Coopmup
JTan THUIOBBIE bI€ YMEHUS YCIIEIIHOE, HO HE | YCIIEIHOE, OBaHHOE
(ypoBeHb) yueOHbIE peuarb CHCTEMATUYECKOE | HO yYMEHHE
3a/1a4u 1o TUIIOBBIE YMEHUE pelaTh coJepxaliee | peuarb
OCHOBHBIM y4eOHbIE TUIIOBBIE OTJIENIbHBIE | THUIIOBBIE
pazznenam 3a/1a4u 1o y4eOHbIe 3ajaul | poOebl y4eOHbIe
MaT€MaTUKU U | OCHOBHBIM 110 OCHOBHBIM yMEHUE 3a1a4u
€CTECTBEHHOHA | pa3zeliam pazznenam pemathb o
YUHBIX MaTeMaTUKU M | MAaTEMaTUKU U TUIIOBBIE OCHOBHBI
JUCLUIIIINH €CTECTBEHHOHA | ECTECTBEHHOHAYY | yuyeOHbIe M
YUHBIX HBIX JUCLHUIUIMH | 3a/1a4¥ 110 pasznenam
JUCLUIIIINH OCHOBHBIM MaTtemMaTu
pasznenam KU U
MaTE€MaTHKU | €CTECTBE
u HHOHay4
€CTECTBEHHO | HBIX
Hay4HBIX JUCLHILI
JUCLUILIMH | UH
Tperuit Bnaners ®parmenTapHo | B nenom B nenom VYenemmno
3Tan HaBbIKAMU € BIaJIcHue YCIIEIIHOE, HO HE | YCIIEIHOE, eu
(ypoBeHb) paboThI € HaBbIKAMH CHCTEMATUYECKOE | HO CHUCTEMAT
ydeOHOH paboThI ¢ IIPUMEHECHUE colepxKaliee | H4ecKoe
JUTEPATYPOH, yaeOHOM HaBbIKAaMH OTIEIbHBIE | MPUMEHE
OCHOBHOM JAUTEepaTypoi, | paboThl C po6ebl HUE
TEPMUHOJIOTHEN | OCHOBHOM yueOHOM MPUMEHEHUE | HABBIKOB
U TMOHATUMHBIM | TEPMHUHOJIOTHE | TUTEPATYPOH, HaBbIKAMU HaBbIKAM
armnapaTom nu OCHOBHOM paboThI € U palboTHI
0a30BbIX NOHATUHHBIM | TEPMUHOJIOTHEH U | yueOHOM c
MaTeMaTUYECKH | annapaTom MOHATUMHBIM JTUTEPATYpO | yueOHOI
XU 0a30BbIX anmaparomM W, OCHOBHOM | IUTEpaTy
€CTECTBEHHOHAa | MaTeMaTH4yecK | 0a30BBIX TEpPMHHOJIOT | PO,
YUHBIX X 1 MaTeMaTUYeCKUX | UeH U OCHOBHO
JUCLUUIUINH €CTECTBEHHOHA | U MOHATUMHBL | 1
YUHBIX €CTECTBEHHOHAyd | M TEPMHHO
JUCLUUIUINH HBIX JUCHUIUIMH | allapatoM | JIOTHEH U
0a30BbIX MOHATHI
MaremMaTuue | HbIM
CKHX U arnmnaparo
€CTECTBEHHO | M
Hay4HbIX 0a30BbIX
JUCLUILIMH | MaTeMaTH
YECKHUX U
€CTECTBE
HHOHay4
HBIX

JVCITUILI




HH

Kon u popmymuposka OINIK-4: criocoOHOCTEIO UCTTONB30BaHUS (HEHOMEHOJIOTUUECKUX,

MAaTCMAaTUYCCKHUX Y YU CIICHHBIX (EUIBTCpHaTI/IBHBIX) MozelIeil 11 OIMMCaHus U IMPOTrHO3UPOBAHHU A

Pa3IMYHBIX ﬂBHCHHf/i, OCYIICCTBIICHHUEC NX KAYCCTBCHHOI'O U KOJIMYCCTBCHHOT'O aHAJIn3a

Otan [Tnanupyembie Kputepuu onieHuBaHUS pe3yabTaToOB 00yIEHUS
(YypoBeHb) pe3yNIbTaThl
OCBOEHUS oOydeHus
KOMITIETEHIIH MoKa3aTesu
u fﬁ[OCTI/I)KeHI/HI 2 («He 3 4 5
SAAHHOTO YIOBIETBOPUT | («Y IOBIETBOPUTE («Xopotoy) («Otnuu
YpOBH €JIbHOY) JTBHOY) HOY)
OCBOCHUSA
KOMITIETEHIIH)
[lepBbrit 3HaTh O®parmentapH | Hemosnble Cdhopmupos | Chopmup
JTan TEOPETHYECKUE | ble MPEJICTABICHUSI O | aHHBIE, HO OBaHHbBIE
(YypoBeHb) OCHOBBI MPEICTaBICHU | TEOPETHUYECKUX coJiep)Kaly | cucTeMar
¢dbeHomeHosoru | 5 0 OCHOBAax € OT/IEbHbIE | HUECKHE
YECKHUX, TEOpeTUYeCKH | GEHOMEHOJOTuYe | MPOOEIbI Mpe/ICTaB
MaTEeMaTHYECKH | X OCHOBAX CKHUX, MPEJICTaBIEH | JCHUS O
X M YUCJICHHBIX | (DEHOMEHOJIOTH | MaTeMaTH4YEeCKUX | U O TeOpeTH4
(ampTEpHATUBH | YECKUX, Y YMCJICHHBIX TEOPETHYECK | €CKHX
BIX) MOJIEJICH. MaTeMaThyeck | (aTbTEPHATHBHBIX | UX OCHOBAX | OCHOBAxX
UX ) MOJICIICH. dbenomenoo | peHoMeH
YHCJICHHBIX THYECKHX, OJIOTHUYEC
(ampTEpHATUBH MareMaTHue | KUX,
BIX) MOJIEJIEH. CKHX U MaTeMaTu
YHCJICHHBIX | YECKHX H
(ayIbTEpHATH | YUCIIEHH
BHBIX) BIX
MOJIEJIEH. (anbTepH
ATHUBHBIX)
MOJIEIIEH.
Bropoii YMeTh ®parmenTtapH | B nenom B nenom Chopmup
JTarn MPUMEHSTH bl€ YMEHUS B yCIIENHOE, HO HE | YCIIEIIHOE, OBaHHOE
(ypoBeHb) 3HaHUA O HCMOJIb30BaHU | CUCTEMAaTHYECKOE | HO yYMEHHE
(eHOMEHONIOTH | ¥ MPUMEHSTHh | UCIIOJIb30BaHUE coJieprKalee | UCIOIb30
YECKUX, 3HAHUS O MPUMEHSTh OTJICIbHBIC | BaTh
MaTeMaTh4ecku | (PEHOMEHOJIOTH | 3HAHUS O poOEeITbI MpUMEHS
X ¥ YUCJICHHBIX | YCCKHUX, (eHOMEeHOJIOTHYe | UCIIONIb30BA | Th
(anbTEpHATUBH | MaTeMaTHYEeCK | CKHUX, HUE 3HAHUS O
bIX) MOJEJIeH X 1 MaTeMaTUYeCKUX | MPUMEHATh | (P)eHOMEH
JUIS OIIUCAHUA U | YMCIICHHBIX Y YHCIIEHHBIX 3HAHUS O 0JIOTHYEeC
IIPOrHO3UPOBaH | (aJIbTepHATUBH | (aJIbTEPHATUBHBIX | (PEHOMEHOJO | KHX,
WSl Pa3IMYHbBIX BIX) MOJICTICH ) Mojienel s THYECKHUX, MaTeMaTu
SIBTICHU I JUIS OTTUCAHUsl | ONHUCAHUS U MaTeMaThye | YeCKHX U
u IPOTHO3UPOBAHUSA | CKUX U YHUCIICHH
MPOTHO3UPOBA | PA3TUYHBIX YHCIIEHHBIX | BIX
HUS SABJICHUU (anprepHaTH | (anbTEpH
pa3INYHBIX BHBIX) ATHUBHBIX)

10



SBJIICHU MOJEenen MOJENen
JUTS JUISL
ONHUCAHUS U | ONUCAHUS
IPOTHO3UPO | U
BaHUS MPOTHO3U
pa3IMYHBIX | POBAHUS
SIBIICHU I pasn4H
BIX
SBJICHUI
Tpetnii Bnanetsb ®parmenTapHo | B nenom B nenom Ycenenmo
aTan HaBBIKAMU € BJIaJICHUE YCHEUHOE, HO HE | YCHENIHOE, eu
(ypoBeHb)  HaBBIKAMM HaBbIKAMH CHUCTEMaTUYECKOE | HO cucremar
MCIIOJIb30BAHUS | HaBBIKAMH MIPUMEHECHUE coAepKaliee | n4ecKoe
(pEHOMEHOJIOTHYE | UCIONB30BAaHU | HABBIKOB OTJENIbHBIE | IPUMEHE
CKHX, A HCTOJIb30BAHUSA poOebI HHE
MAaTEMaTUYECKUX | ()eHOMEHOJIOTH | (PEHOMEHOJIOTHYE | IPUMEHEHHE | HABBIKOB
M YU CJICHHBIX YECKUX, CKUX, HaBBIKOB HCMOJIb30
aJbTEPHATUBHBIX| MaTEMAaTUYECK | MAaTEMAaTHYECKUX | UCIOJIb30Ba | BaHUS
MOJENEH JuIst Ux U Y YHCJICHHBIX HHUS dbenomeH
OIHUCAHUA 1 YHCJIICHHBIX (aypTepHATUBHBIX | (PEHOMEHOJIO | OJOTHYEC
MPOTrHO3UPOBAHUS| (aTbTEPHATUBH | ) MOICIICH IS TUYECKUX, KUX,
PAa3JINYHBIX bIX) Mojaelen OIIHMCaHuA u MaTreMaTrude | MareMaTu
SIBJICHUIM, JUISl ONIUCAaHUs | IPOTHO3UPOBAHMA | CKUX U YECKHUX U
OCYIIECTBICHUE | 1 pa3IUYHbIX YUCJICHHBIX | YUCIICHH
MX KQYCCTBEHHOIO| IPOTHO3UPOBA | SIBJICHUH, (anpTepHATH | BIX
1 HUS OCYILIECTBIIEHUE BHBIX) (anbTEepH
KOJTMYECTBEHHOI'O| pa3InYHbIX ux MoJenei ATUBHBIX)
aHaJI3a SIBJICHU, Ka4€CTBCHHOI'O U TJIsL Moaelen
OCYILIECTBIEHU | KOJUYECTBEHHOIO | ONMMMCAHUSA U | A
€ ux aHaIM3a MPOTHO3UPO | OMHUCAHHUSA
Ka4eCTBEHHOI'O BaHUS u
" pPa3JIMYHBIX | IPOTHO3H
KOJINYECTBEHH SIBIICHU, pOBaHUS
Oro aHajau3a OCYILIECTBJIE | pa3IN4H
HUE UX BIX
KaueCTBEHHO | SIBJICHUH,
ro " OCYIIECT
KOJINYECTBE | BICHHUE
HHOT'O ux
aHanu3a KauyecTBe
HHOTO U
KOJINYECT
BEHHOTO
aHanusa

IToka3zaTtenu cOpMUPOBAHHOCTH KOMIIETEHIUU:

Kpurepusimu oneHMBaHUS SIBISIOTCS 0auIbl, KOTOPBIE BBICTABISIOTCS MPETOAaBaTeIeM 3a
BU/Ibl JICATENIBHOCTH (OLIEHOYHBIE CpPEACTBAa) IO MWTOraM H3Yy4yeHUs Mojyneill (pa3nenos
JCLIUIIIMHBI), IEPEYUCIICHHBIX B PEUTUHI -TUIaHE JUCLUIUINHBI (07151 9K3aMeHa: TEKYIIMI KOHTPOJIb
— makcumyM 40 6anioB; pyOeKHBIH KOHTPOJIb — MakcuMyM 30 0asioB, HOOUIPUTENIbHbBIE OATIBI —
MakcumyM 10; 0n4 3auema: TEKyIMid KOHTPOJIb — MakcuMyM 50 0asuioB; pyOeKHBIH KOHTPOJIb —
MakcuMyM 50 6aioB, HOOMPHUTENbHBIE OaIbl — MakcuMyM 10).
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[Ikasbl OLEeHUBAHMSL:
(Ons oxzamena:
oT 45 110 59 6a10B — «yIOBIETBOPUTEIBEHON;
otT 60 10 79 6aMI0B — «XOPOILOY;
oT 80 0aI0B — KOTIUYHOY.
0711 3auema:
3ayTeHo — oT 60 10 110 pelTHHrOBBIX 6ayT0B (BKIItOYas 10 MOOIMIPUTENBHBIX 6AJUIOB),
He 3auTeHO0 — OT 0 710 59 peHTHHIOBBIX OAJIIOB).

4.2. TunoBbie KOHTPOJbHbIE 32JAHUSA WA HHbIE MaTe PUAJIbI, HEO0X0AMMBbIE 1JIsl Olle HKHU

3HaHHﬁ, yMeHHﬁ, HAaBbIKOB U ONIbITA I€ATCJIBHOCTH, XaPAKTCPU3YIOLIUX I TAIlbI

¢GopMupoBaHNsI KOMIIETEHIIMI B MpoLecce 0OCBOeHUsI 00pa3oBaTeIbHOI NPOrpaMMBbl.

MeToanueckue MaTepuabl, ONpeaes0NHe Mpoleypbl Olle HUBAHUS 3HAHWI, yMeHUIi,
HABbIKOB H OINBITA /IeSITeJIbHOCTH, XapaKTe pU3YIOLIHUX 3TaN bl (JOPMHUPOBAHUS

KOMIIeTe HII Ui
Oranbl PesynbTaThl 00ydeHus Komnerenums OlLleHOYHbIC
OCBOECHHS cpencTBa
1-i1 oTan 1.0CHOBHBIE TPUHITUIIBI OK-7: ctocobHOCTRIO K | UTHAMBU TyaTbHBIH,
OpraHu3aluu CaMOOpTraHU3alMu U K | TPYIIIOBOM Ompoc,
3HaHus CaMOCTOSATEILHON PabOThI caM000pa30BaHUIO MPaKTHYECKUE
MIPY U3YUEHUU JUCITUTUTHHBI 3aJaHus
KOHTpOJIbHAs paboTa
2. TEOPETUICCKNE OCHOBBI OIIK-1: ciocobHocThiO | MHAMBUTyaIbHBIH,
JTUCHHTUTNH XUMUH, PU3HKH, | HCTIOJIB30BATh TPYIIIOBOM OMpOC,
MaTeMaTUKU, MEXaHUKH, COBPEMEHHBIC METOIBI | MPAKTHYCCKUE
onoaoruu XUMUH, PU3UKH, 3aJaHus
MaTeMaTHUKH, KOHTpOJIbHAs paboTa
MEXaHHKH, OMOJIOTHHI
Ha ypOBHE,
HEOOXOIUMOM IS
MPUOOPETEHHS HOBBIX
3HAHHUH C UX
HCITOJIb30BAHUEM U
peleHus 3a1ad,
BO3HHMKAIOIIUX MPH
BBITIOJTHEHU U
npodeccruoHaIbHBIX
(GYHKIMI 1 HUMEIOIMX
€CTECTBEHHOHAYYHOE
coJIepKaHue
3. TEOPETUYECKHUE OIIK-4: ciocoOHOCTRIO | VIHITMBUTyaIbHEIH,
OCHOBBI HCITOJIb30BaHUS TPYIIIOBOH OMpOC,
(heHOMEHOIOTHYECKIIX, (EeHOMEHOIOTUYECKUX, | MPAKTHIECKUE
MaTEMaTUYECKUX U 3aJaHus
MaTeMaTHHCCKUX 1 YU CJIEHHBIX KOHTpOJIbHas paboTa
THCIICHHBIX (anbTepHATHBHBIX)
(a7bTEpHATUBHBIX) MOJIeJIeit ISl ONMCAHMS
MOIEJIEN. U IIPOrHO3UPOBAHUS

pPa3IMYHBIX SABJICHUN,
OCYIIECTBIIEHUE UX
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Ka4€CTBCHHOI'O U

KOJIMYE€CTBEHHOTO
aHanu3a
2-i HTarn 1. CaMOCTOSITEIEHO H3Y4aTh OK-7: ciocoOHOCTBIO K | IHTMBUTyalIbHBIH,
W aHATM3MPOBATh pelenys | CAMOOPTaHM3AIMH M K | TPYNTIOBOI ompoc,
YMmenus caM000pa30BaHUIO MPaKTUYECKUE
KJIACCUYECKUX 3a7a4
3aaHus
AMCIHILTHHEL KOHTpOJbHas paboTa
2. pemaTh THIIOBEIC OIIK-1: ctocoOHOCTRIO | IHITMBU TyaJIbHEIH,
y4eOHbIe 3a/1a4H 110 UCII0JIb30BaTh TPYIIIOBOM ompoc,
OCHOBHEIM pa3zJiejiam COBPEMEHHBIC METOIBI | MPAKTHYCCKUE
MaTeMaTUKHU U XUMUH, (PU3UKH, 3a/1aHus
€CTECTBCHHOHAYYHBIX MaTeMaTHKH, KOHTpOJIbHAs paboTa
JTUCIUTIIINH MEXaHUKU, OMOJIOTHU
Ha ypOBHE,
HEO0OXOUMOM JIS
MPUOOPETEHHS HOBBIX
3HaHUH C UX
UCIIOJIb30BAaHUEM U
peleHus 3a1ad,
BO3HUKAIOIIMX MTPU
BBIITOJTHCHU T
npodeccruoHaIbHBIX
GYHKIMN 1 UMEIOIIX
€CTECTBEHHOHAYYHOE
coJiepKaHue
3. IPUMEHSATH 3HAHUS O OIIK-4: ciocoOHOCTBIO | VIHTMBUTyalIbHBIH,
(eHOMEHOIOTUYECKUX, M CII0JIb30BaHUS IpYIIIOBOM ompoc,
MaTeMaTHYECKHUX U (EeHOMEHOIOTUYECKUX, | MPAKTHIECKUE
YHCJICHHBIX MaTeMaTUYeCKHUX U 3a/1aHus
(anbTEepHATUBHBIX) MOJIEJICH | YMCIICHHBIX KOHTpOJIbHAs paboTa
JUTSL OTIMCAHUS 1 (ampTEpHATUBHBIX)
MPOTHO3UPOBAHUS MOJIeTIeH ISl OTTHCAHMS
Pa3TMYHbBIX SBICHUI Y IPOTHO3UPOBAHUS
pPa3IMYHBIX SABJICHUN,
OCYIIIECTBICHUE UX
KaueCTBEHHOTO U
KOJIMYECTBECHHOTO
aHam3a
3-# aTan 1. HaBEIKAMU OK-7: ctocoOHOCTBIO K | IHTMBU TyaJIbHEIH,
CAMOCTOSITENbHOH PABOTHI caMOOpraHM3alMu U K | TPYNIIOBOM ompoc,
Bnanets caM000pa30BaHUIO KCP, sx3amen
HaBbIKaMU 1IPH pettietiii

MPaKTUYECKUX 33724
IOUCIHUATUINHEI

2 HaBBIKAMHU pabOTHI C
y4eOHOM TUTEepaTypOH,
OCHOBHOM TEPMUHOJIOTUEN U
MOHATUHHBIM aIapaTomM

OIIK-1: crtocoOHOCTBIO
HCII0JIH30BaTh
COBPEMEHHBIE METO/IBI
XAMUH, QU3UKH,

WHuBu1yanbHbIH,
IPYyIIIOBOX OMpOC,
KCP, sx3amen
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0a30BBIX MAaTEMATUYECKIUX U
€CTECTBEHHOHAYYHBIX
NUCUMILIAH

MaTeMaTHKH,
MEXaHUKH, OMOJIOTHH
Ha ypOBHE,
HEOOXOIUMOM JUTS
PHUOOPETEHUS HOBBIX
3HAHUM ¢ UX
HCIIOJIb30BAHHUEM U
peleHus 3a1ad,
BO3HHMKAIOIIUX MPH
BBITIOJTHCHU U
podeCCUOHATBHBIX
(bYHKUIMN 1 UMEIOX
€CTECTBEHHOHAYYHOE
coJiepKaHue

3. HaBBIKAMU

M CITOJIb30BAHHUS
(hEeHOMEHOIOTUYECKUX,
MaTEeMaTHYECKHUX U
YHCJICHHBIX
(ampTEpHATUBHBIX) MOJICIICH
JUTSL OTUCAHUS U
MIPOTHO3UPOBAHUS
Pa3IMYHBIX SABJICHUU,
OCYIIECTBICHUE UX
Ka4eCTBEHHOTO U
KOJIMYECTBEHHOTO aHAIIN3a

OIIK-4: ciocoOHOCTBIO
MCITOJIb30BaHHUS
(heHOMEHOIOTHYECKUX,
MaTeMaTUYeCKHUX U
YHCJICHHBIX
(ampTEpHATUBHBIX)
MOJIETICH JJIsI ONIMCAHUS
Y IPOTHO3UPOBAHUS
pPa3IMYHBIX SABJICHUN,

OCYHICCTBJICHUC UX
Ka4C€CTBCHHOI'O U
KOJIMYCCTBCHHOI'O
aHaJim3a

NunuBuyanbHbId,
IPYyIIIOBOH OIpPOC,
KCP, sx3amen
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4.3. PeHTHHI-IIJIaH THCHHUIIJINHBI
PeiiTUHTr—TIaH AMCUUIIIMHBI IPEICTABIEH B PUIIOKEHUH 2.

JK3aMEeHAIMOHHbIE OMJIe ThI

CTpyKTypa 5K3aMEeHAllMOHHOTO OUjieTa: OUIIET COCTOUT U3 JIByX BOIIPOCOB, M OAHOM 3a1a4H.
IIpuMepHBIe BOIIPOCHI I K3aMeEHA:

BOl'lpOCI)I K 3a4e€TaM M IK3aMCc¢HaM.

1 cemecTp.

1. HexkaproBa cucteMa koopanHaT. KoopiuHaThl TOUKHM HA IJIOCKOCTHU U B IPOCTPAHCTBE.
Paccrosinue mexty aBymst Toukamu. [loisipHble, nuIMHApHYECKHEe U chepruiecKre KOOPAUHATHL
VYpaBHeHNE TMHUU HA MIJIOCKOCTU U B TPOCTPAHCTBE.

2. PaznuyHble BUIbI YpaBHEHUS NPAMOU Ha IIJIOCKOCTU. B3auMHOE pacrosnoxeHue IByX MpsSMBbIX:
napaiebHOCTb NEPIEHIUKYISIPHOCTD, YTOJI MEXIY ABYMS NpsAMbIMU. PaccTosiHuE OT TOUKH J10
MPSMOW.

3. YpaBHEHHE OKPYKHOCTHU B JIEKAPTOBBIX U MOJSIPHBIX KOOPAUHATAX.

4. KaHOHMYECKOE YpaBHEHHUS AJUIUIICA B IEKAPTOBBIX KOOPJAUHATAX. DKCIIEHTPUCUTET U
JTUPEKTPUCHI SJUTUIICA.

5. YpaBHeHHUeE 3uIHIICA B TOJSAPHBIX KOOPAMHATAX.

6. KanoHnueckoe ypaBHEHHs THIIEPOOJIIBI B IEKAPTOBBIX KOOPIMHATAX. DKCIIEHTPUCUTET,
JUPEKTPUCH] U ACUMIITOTHI 3JIJTUIICA.

7. YpaBHeHHE TUTIEPOOJIBI B TIOJISIPHBIX KOOPAMHATAX.

8. Kanonuueckoe ypaBHeHHsI TapaboIibl B AEKAPTOBBIX M MOJSPHBIX KOOpJAHMHATAX.

9. IIpeobpazoBanme AEKAPTOBBIX KOOPAUHAT MPH MapaIeTIbHOM IIEPEHOCE OCEH U MPU TTOBOPOTE
OTHOCHUTEIBHO Hauajia KOOpAUHAT.

10. YopomeHne ypaBHEHU KPUBOM BTOPOTO NOPsIJIKA, HE COACPKANMX ITPOU3BEACHUS XY.

11. Yopoiuenre ypaBHEHUI KPUBOM BTOPOTO MOPSAIKA B 0OLIEM CiTydae.

12. BexTopbl ¥ onepanuu HaJl HUMU. KOJIMHEapHOCTh U KOMIIJIAHAPHOCTH BEKTOPOB. JIMHEeHas
3aBHUCUMOCTb M HE3aBUCHMOCTb BEKTOPOB, UX CBOWCTBA. CKaJIIpHOE IIPOU3BEIEHNE BEKTOPOB U €r0
BBIPAYKEHUE Yepe3 KOOPAMHATHI BEKTOPOB.

13. BekTopHOE NPON3BEAEHUE BEKTOPOB, ONPEEICHUE U BBIpaXKEHHE YepE3 KOOPIMHATHI BEKTOPOB.
[Inomaae TpeyroiabHUKa, IOCTPOEHHOIO HA IBYX BEKTOpax.

14. CmemanHoe mpou3BeieHne BeKTopoB. OmnpeiesieHne U BEIMUCICHUE YePe3 KOOPAUHATHI
BeKTOpoB. KoMmanapHocTh BeKTOpoB. OO0BbeM Mapalsiesenunesia, NoCTpOeHHOTo Ha Tpex
BEKTOPAX.

15. ITnockocTh B mpocTpaHcTBe. PaznuuHble BUIbl ypaBHEHUH IIIOCKOCTH B IPOCTPAHCTBE
(HOpMasbHOE, Yepe3 TpH TOUKHU, YEPE3 TOUKY MapaljiesIbHO BEKTOPY U Ap). Bzaumuoe
PacIoJIoKEHHE IIIOCKOCTEN: COBIAJIEHUE, TapaUIEIbHOCTb, IEPIEHANKYISIPHOCTD, YTOJI MEKIY
MIJIOCKOCTSIMH ).

16. Ilpsimasi B mpoCTpaHCTBE: HATPABIISIIONMIA BEKTOP U KAHOHUYECKOE YPaBHEHHUE,
napaMeTpUUYECKOe YypaBHEHHE, IpsIMas Kak epeceueHune AByX IIocKkocTen. Bzanmuoe
PacoJIoKEHHE MPSAMBIX B IPOCTPAHCTBE.

17. PaccTosiHME OT TOYKH J0 IJIOCKOCTU. PaccTosiHue OT npsiMoii 10 1tockocTh. Paccrosiuue
MEXy IByMsI MIPSMbBIMU (MapaJiJIeIbHBIMHU U CKPEUMBAIOIMMHUCS).

18. Ilpocreiinme ypaBHEHHS IOBEPXHOCTEN BTOPOTO NOPSJIKA: HMIMHAPUYECKas IOBEPXHOCTb,
MOBEPXHOCTH BpalleHus, runepooanyeckuii napadonouns. Kanonnueckue ypaBHEHUS U IPUHLINI
IOCTPOCHHUS.

15



19. Marpuus! u onpenenutenu. OCHOBHbIE onpeneneHus. JleficTBust HaJ MaTpUlaMU: YMHOXKEHHUE
Ha YUCJII0, CJI0)KEHHUE U YMHOKEHHE MaTpull. TpaHCIIOHMPOBAaHUE MATPUIIBL.

20. OnpenenuTeny BTOPOro U TPEThero nopsaakos. OnpeaenuTenu 1r000ro nopsaka; uX CBOMCTBa U
BeIuMCIeHHe. MUHOpBL. AnreOpandeckue 1onojgHeHus. Pa3noxenue onpeneanTesns no a1eMeHTaM
CTpOKH (CTONO1A).

21. Marpura, oOpaTHas K JaHHOI; ee Beruncienne. [lonarue o panre matpunbl. Teopema o paHre
MaTpUIIbL.

22. CuctemMbl THHEWHBIX anreOpanyeckux ypaBHeHuil. Metosel pemenust CJIAY: meTon obpaTHOH
Matpubl, mpasuiio Kpamepa, meron ['aycca. Kpurepunii COBMECTHOCTH CUCTEMBI IMHENHBIX
YpaBHEHHH.

2 cemecTp.

1. Onpenenenrie GyHKIUN OTHOU MEPEMEHHOMN. DiieMeHTapHbIe QYHKIINH U UX Tpa(uKH.

2. Ilpenen nocnenoBarenbHOCTH. OCHOBHBIE TEOPEMBI O TTOcHeoBaTeIbHOCTIX. bunoMm HeioToHa.
Yucno e.

3. HarypanpHslit norapudm. JxcnioneHTa. ['unepoonnueckue GpyHkunu. COOTHOIEHUS MEXTY
rUnepOoInYeCKUMH PYHKLIHUSIMHU.

4. Ipenen ¢pyuxuu. beckoneuno manbie 1 6eckoHeUHO Oombime (GyHKIMU. OCHOBHBIE TEOPEMBI O
npenenax pynkuuid. [Ipenen pynkuuu sinx/xmpu x — 0.

5. HenpepriBHOCTH (hyHKIIMU B Touke. Touku pa3peiBa GyHKIUKH. HempepbIBHOCTh YHKIIMH Ha
otpeske. HekoTopele BaxHbIE Ipeiesibl. PacKpbITHe HEONTPEAETIEHHOCTEN.

6. [IpousBoanHas GyHKIIUH OHOM NTEPEMEHHOM, €€ TEOMETPUUCCKUN U (PU3UIECKU CMBICIT.
Tabnuua npon3BoaHbIX. OCHOBHBIE MpaBwiia AuddepeHpoBaHus.

7. IIpou3BoaHas CIOXKHOHN (PYHKITUH, TTOKA3aTEIbHON U JJorapuMHUIeCKON GyHKIIUH, 00paTHOMN
byHKIMHN, HessBHON (yHKIMHU. [IpOon3BOAHBIEC BRICIIMX TOPSIKOB.

8. Muddepeniuan, ero reoMeTpruieckuii 1 MexaHudeckuii cMmbicn. CBoiicTBa auddepennnana.
JuddepeHinanb BRICIIX TOPSIKOB.

9. OcHoBHbIe TeopeMbl AupdepeniansHoro ucunciaenus: Jlarpanxa, Ponns, Konm. ®opmyna
Tewnopa.

10. IIpaBuno Jlonuransa-beprymnu.

11. KacarenpHas 1 HOpMaJlb, KpUBHU3HA KPUBOM Ha MJIOCKOCTU. Y CIIOBUSI MOHOTOHHOCTH (DYHKLIUH.
OkcTpeMyMbl QyHKIUH. [locTaTOUHBIC YCIOBUS CYILIECTBOBAHUS YKCTpeMyMa. OThICKaHUE
HanOOJIBINIETO ¥ HAMMEHBIIETO 3HaYeHUH PyHKIUHU, AuddepeHITupyemMoit Ha OTpe3Ke.

12. Uccnenosanue BoimykiocT Gynkiun. Touku neperuda. JJocrarounoe yciosue mneperuoa.

AcuMnToThI rpaduka GyHKINH.

13. TleprooGpasnas. Heonpenenennsiii murerpan. HemocpeacTeennoe MATErpupoBanue. MeTon
3aMEHBI IEPEMEHHOM.

14. Meroa MHTErpupOBaHuUs 0 yacTsaM. IHTerpupoBaHrue TPUTOHOMETPUUYECKUX QYHKIUH.

15. UnTerpupoBanue GpyHKIMM, colepKalmX KBaJpaTHbIA TPEXUeH U PallMOHAIBHBIX QYHKIIHUH.
16. UuterpupoBanue runepOoandeckux GQyHKIUH.

17. Onpenenennblii HHTErpaj. 3aauu, NIPUBONKE K MOHATHIO ONPEAEICHHOI0 HHTErpaa.
[onsTre onpeneneHHoro uHTErpana. I'eomerpuueckuii cmbici nHTerpana. Coicraa
ornpenaeneHHoro uaTerpana. ®opmyna Hetorona-Jleitoauna.

18. Beraucnenue miomnaaei 1 00beMoB (PUTYp € TTOMOIIBIO OTIPEICTICHHOTO HHTErpaa.

19. MeTtoabl mpuOIMKEHHOTO BEIYMCIICHUS OMPEICIIEHHOr0 MHTErpaa 1o ¢popmyiam
IPSIMOYTOJIbHUKOB.

20 ©@opMmyna Tpaneuuii A1 BHIYUCIEHUE OIPEIEIEHHOIO MHTETpaa.

21. HecoGcTBeHHBIE HHTETPaJIbl ¢ OECKOHEUHBIMU peeIaMu

22. HecoOCTBeHHBIE MHTETPAJIBI OT HEOTPAHMUEHHBIX (PYHKITUI

3, 4 cemecTp.

1. ®ynkiuu HECKONMBKUX TTepeMeHHbIX. O0nacTh onpeaenenus. [Ipexen hbyHkumum.
HenpepbiBHOCTS.
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2. Yactuble nmpousBoanble. [lonublii quddepennman GyHKIHN HECKOJIBKUX TEPEMEHHBIX.

3. AuddepeHninpoBaHne CI0KHBIX U HESIBHBIX (YHKITHH.

4. IlpousBoHas 1o HanpasieHuto. ['paauenT ckanspuoro nosist. Oneparop "Habma".

5. ®opmyna Teitnopa A QyHKIIMU HECKOJIBKUX IIEPEMEHHBIX.

6. OKkcTpeMyM (DYHKIIMM MHOTUX IIEPEMEHHBIX.

7. JIBoitHBIC MHTETPAJIBL. 3aa4H, PUBOIAIIME K JBOMHBIM HHTErpajiaM, CBOMCTBA.

8. BeluncieHnue 1BOMHBIX UHTETPAJIOB B JEKAPTOBBIX KOOpAMHATAX.

9. 3ameHa epeMEHHBIX B IBOMHOM MHTErpalie. BeruuciaeHne JBOHHOT0 MHTErpasa B MOJISPHBIX
KOOpJMHAaTax.

11. Beiuncnenue TpoHHOro HHTErpaia B IeKapTOBBIX KOOPIWHATAX.

12. 3ameHa nepeMeHHBIX B TPOWHOM HHTETpaje, Mepexo K HUINHAPHIECKUM U c(hepruuecKuM
KOOpIHATaM.

13. KpuBosmHeliHbIE HHTErpaIbl. 33129, IPUBOJISAIINE K KPUBOJIMHEHHBIM HHTETPAIaM TIEPBOTO U
BTOPOTO poOJia.

14. Berunciienne KpUBOJIMHEWHOTO HHTETpaja MepBoro poja.

15. Beruucnenue KpuBOJIMHEHHOTO HHTETpajia BTOPoro poja. CBA3b MeXAy KPUBOJIMHEHHBIMU
MHTErpajgamMu epBOro U BTOPOro poja.

16. ®opmyina ['puna.

17. [loBepxHOCTHBIE UHTETPAJIBL. 3a/lauM, IPUBOISIIE K TOBEPXHOCTHBIM HHTETPAIaM.

18. IloBEpXHOCTHBIE MHTETPAJIBI IEPBOTO POJIA, MX BHIUUCIEHUE U IIPUIIOKEHHUSL.

19. IToBepxXHOCTHBIE UHTETPaJIbl BTOPOTO POJIA, UX BBIYMCICHHUE U MPHUIIOKECHUS.

20. ®opmyna Crokca.

21. JIuBepreHuus BEKTOpHOTo noiisi. Onpe/ienieHre U BEIYUCICHUE B IEKAPTOBBIX KOOPAUHATAX.
22. TToTOK BEKTOPHOTO TOJIs Yepe3 moBepxHocTh. @opmyna Octporpanckoro-Iaycca.

23. Hupkynsuus 1 poTop BEKTOPHOTO MoJisi. Beruucienune potopa BEKTOPHOTO MOJS B IE€KAPTOBBIX
KOOpJMHAaTax.

24. Teopema o monHOM quddepeHiuarne.

25. Yucnossie psaapl. CXOAMMOCTH ¥ cyMMa psifa. HeoOxomumoe yciioBre cXoquMocTH. JleicTBus ¢
psaaamu.

26. TeopeMbl CpaBHEHHUS MMOJIOKUATEIBHBIX psioB. [Ipu3Haku cxomumoctn Komm, [lamam6Gepa.
HHTerpanbHblil IPpU3HAK CXOAUMOCTH.

27. 3nakouepenyronmecs psanasl. [Ipusnak JleliOnumna.

28. OyHKIIMOHATBHBIE Pabl. O0IacTh CXOAUMOCTH, METOABI ee orpeeneHus. CTeneHHBIE PSIbL.
[TpomexyTKH cXOAUMOCTH (PYHKIIMOHAIBHOTO Psijia.

29. Psan Teitnopa. Paznoxenue QyHKIUI B CTENIEHHBIE PSIBL.

30. Pager @ypore. Paznoxkenune pyHKIu B TpPUTOHOMETpHYECKHE psabl Dyphe.

31. KommuiekcHble yncina. [[elicTBus Ha/l KOMIUIEKCHBIMY YK ciiaMu. TpuroHomerpudeckas hopma
KOMIIJIEKCHOTO YHCJIA.

32. KomrutekcHas popma psina Dypne.

33. Iuddepenunanbuble ypaBHeHus. 3agada Komm. Teopema cyiecTBOBaHUS U €JMHCTBEHHOCTH
pemenus 3anaun Konmi. OcHOBHBIE KIIaCChl ypaBHEHHH, HHTETPUPYEMBIX B KBaJpaTypax.

34. . luddepeninanbrplie ypaBHEHHS C Pa3AeSIIOLMMUCS NTepeMeHHbIME. OTHOPOIHbIE
ypaBHEHUSI.

35. JluneitHble ypaBHEHUs IEpBOro nopsiaka. YpasHenue bepuymi. YpaBuenus Pukarru.

36. Iuddepennuansuoe ypaBHeHHE B MOJTHBIX Auddepennuanax. MeTox MHOXKHUTECH.

37. IuddepeHunanbaple ypaBHEHUS BBICIIMX MOPSIKOB. YPaBHEHHUS, JOMYCKAIONME MOHIKEHUE
HopsIKa.

38. JluneitHble OTHOPOJHBIE  HEOJHOPOAHBIE YpaBHEHUA N-T0 mopsiaka. OOmmas Teopusi.

39. JIuneitHple OTHOPOHBIE YpaBHEHHUSI N-TO TOPSAIKA C TOCTOSHHBIMU KO PHUITUEHTAMU.

40. JIuneiiHbpIe HEOTHOPOTHBIE YPABHEHUS N-TO TOPSIKA C TOCTOSIHHBIMH KO3 (PPHUIICHTAMH.

41. Metoz Bapualuy MpOU3BOJIBHOM MOCTOSIHHOM U METOJT HAaX0XKACHUS YaCTHOTO PELIeHUs 110
BUJTy IIPaBOM 4acCTH.
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42. JInuneiiHble HEOTHOPOIHBIE YPaBHEHUS N-TO MOPSIKA C HOCTOSIHHBIMU KO3 (P PUIIMEHTAMH.
Mertoa Bapyanuu nNpoOU3BOJIbHON TOCTOSIHHOM.

43.JIuHeliHbIe OHOPOIHBIE YPaBHEHUS C YACTHBIMM IPOU3BOJHBIMH IIEPBOTO MOPSIKA.

44. Knaccudukauus TMHEHHbIX AUPdepeHIINalIbHbIX YPABHEHHU I C YaCTHBIMU IIPOU3BOAHBIMU
BTOPOTO MOPSIIKA.

45. YpaBHeHuUe Koye0aHUMN CTPYHBI.

46. YpaBHEHHUE TEIJIONPOBOTHOCTH B IPOCTPAHCTBE.

47.Ypasuenue Jlamnaca. 3agava J{upuxie.

48. Crryqaiinble cOOBITHS U BepOSITHOCTH. AnreOpa coObiTuii. Kitaccuueckoe u reoMeTpruieckoe
OIpeieJIeHUE BEPOATHOCTH.

49. Cnydaiinble coObITHS M BEpOATHOCTU. Anredpa coobituii. Kiaccmueckoe 1 reoMeTprueckoe
OIpeieJICHUE BEPOSATHOCTH.

50. ®opmyna nonHOM BepositHocTH. Dopmyna baiieca.

51. CiydaiiHble BeJIMUMHBI M QYHKIMHU pacripeseneHus. [IIoTHOCTh paciipenenenus.
MaremaTiueckoe OKUJaHUE U TUCTIEPCHS CITydaliHOM BEJIMYUHBIL.

52. PaBHOMepHOE pacnpeziesieHIe CIIydaiiHON BeTMYNHBL.

53. BuHOMMHABHBIN 3aKOH pacipeenenus. 3akoH [lyaccona.

54. Tloka3zaTenbHOE pacnpeaesieHue

55. Hopmainbnblii 3akoH pacnipeneneHus. Oyaknus Jlamnaca.

56. 3akoH OONBIIMX YKCeT.

57. CoBMeCTHOE paclipesielieHHe IByX U 0osee cilydailHbIX BeIM4nH. MaTemaTHdeckoe OKuJaHue,
JTMCIIEPCHS M CPETHEKBAIPATUUHOE OTKJIOHEHUE JUCKPETHBIX U HENPEPBIBHBIX CITy4alHbIX
BEJINYMH.

58. UncnoBble XapaKTEPUCTUKH CPETHETO apu(hMETHIECKOTO OJIMHAKOBO paclpeieIeHHBIX
cnyyaliHbIX BenmuuH. KoBapuanus. Koppensiius ciaydyaliHbIX BEJTUUYHH.

59. MaTtemaTuyeckas CTaTUCTUKA: CTATUCTUYECKOE PACIIpEIeNIEHHE, IOJUTOH U THCTOrpaMMa,
SMIUpHUecKas GyHKLUS pacpeesIeHus.

60. OreHka mapamMeTpoB 10 BBIOOPKE, FeHepabHas CPeAHsIs, BHIOOPOUYHAS CPEeNHss, AUCTIEPCHUs,
JIOBEPUTEIbHBIN HHTEPBAJL.

Oo0Opasen 3K3aMeHAIMOHHOTO OMJIeTa:

JUcUUILUIMHA: «MaTteMaTHKa »
buner Ne 1

1. lekapToBa cuctema koopauHaT. KoopiMHATBI TOUKM HA IJIOCKOCTH U B IPOCTPAHCTBE.
Paccrosinue mexty aBymst Toukamu. [loisipHble, nUIMHAPHYECKHE U chepruiecKre KOOPAUHATHL
VYpaBHEHME TMHUU Ha TIJIOCKOCTU U B TPOCTPAHCTBE

2. OcHoBHBIE TeopeMbI qud dhepeHmanpHoro ucurcienus: Jlarpamxka, Pomrs, Korm.
®opmyna Teitnopa

3. 3agauga

[lepeBon onenku u3 100-0amIbHON B YETHIPEX0AUIBHYIO TPOU3BOJUTCS CIACAYIOIM 00pa3oM:
- oTiaHO — 0T 80 10 110 GannoB (Bkirouast 10 moompuTenbHBIX 0aJIOB);
- xopomo — ot 60 1o 79 6anios;
- YIIOBIIETBOPUTEIBHO — OT 45 10 59 6amios;
- HEYJIOBJIETBOPUTEIBHO — MEeHee 45 6alioB.

Kpumepuu ouenku (¢ oannax):

- 25-30 6annoe évicmasnsemcs cmyoeHmy, eciu cmyoeHm 0ajl NojaHbvle, Pa36epHymole
omeemvl Ha 6ce meopemuyeckue 80npocyl OuIema, nPoOeMOHCMPUPOBAL 3HAHUE YHKYUOHATITLHBIX
B03MONCHOCEU, MEPMUHOTIO2UU, OCHOBHBIX DIEMEHMO08, YMeHUe NPUMEHANMb meopemuiecKue
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3HAHUS NPU 8bINOJHEHUU Npakmuyeckux 3adanui. Cmyodenm Oe3 3ampyOHeHUll Omeemiull Ha 8ce
oononHumenvHvle onpocwl. [lpaxmuyeckas uacmos pabomsl 8bINOIHEHA NOTHOCMbIO De3
HemouYHoCmell U OUUOOK;

- 17-24 6annoe svicmasnaemcs cmyoenmy, eciu cmyoenm packpbill 8 OCHOBHOM
meopemuyecKkue 60npocsl, 0OHAKO OONYUWEHbL HEMOYHOCIU 8 ONPedesleHUU OCHOBHBIX NOHSAMUIL.
TIpu omeeme na OononHumenbHbLE BONPOCH OONYUWEeHbL Heborbuue Hemounocmu. [lpu evlnonHeruu
APaKmuyecKkou yacmu pabomul OONyujeHvl HeCyueCmeenHble OUUOKU;

- 10-16 6annos evicmasnsiemcsa cmyOenmy, eciu npu omseeme Ha meopemuieckue 60npocsl
CMyOeHmMoM OONYUeHO HECKOILKO CYUeCmMBEHHbIX OUUOOK 8 MOJIKOBAHUU OCHOBHbIX NOHAMULL.
Jlocuxa u nonHoma omeema cmpaoaom 3aMemHblMU U3bAHAMU. 3amemHbl npodeibl 8 3HAHUU
OCHOBHBIX Memo0o8s. TeopemuuecKue 80NpoOCyl 8 YeI0M UZTOHCEHBL OOCMAMOYHO, HO C NPONYCKAMU
mamepuana. meromes npuHyunuaibHvle OwmubKU 8 102uKe NOCMpoeHUsi Omeema Ha 60npoc.
Cmyoenm He pewiu 3a0a4y uiu npu peweruy 0onyujenst epyovie OumuoKu,

- 1-10 annoe évicmasnsemcs cmyoenmy, eciu omeem Ha meopemuieckie 60npocyl
ceudemenbCcmeyem 0 HeNOHUMAHUU U KpalHe HeNnOIHOM 3HAHUU OCHOBHBIX NOHAMUU U MEmMOO08.
Obnapyoicusaemcs omcymcmaue HagblK08 NPUMEHEHUsI MeopemuiecKux 3HAHUU NpU 6bINOTHEHUU
npakmuyeckux 3adanuil. Cmyoenm ne cmMoe omeemums Hu Ha 0OUH OONOJHUMENbHbLI 80ONPOC.
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BOIIpOCbI AJIsi HHAMBUAYAJBbHOI'O M TPYIIITOBOI'0 OIIPpOCa
COOTBCTCTBYIOT TEMAaTHUKE 3aHATHUI U COBNAJIAIOT C COOTBCTCTBYIOIIIUM BOIIPOCOM 3K3aMCHA.

Kputepun onenku (B 6a/1ax):

- 5 02/1J10B BBICTABIIECTCA CTYAEHTY, €CIIU CTYAEHT J1aJ MOJIHBIE, pAa3BEPHYTHIE OTBETHI HA BCE
TEOPETHYECKHE BOIIPOCHI OUIIETA, TPOAEMOHCTPUPOBAJ 3HAaHUE (DYHKIIMOHAIBHBIX BO3MOXKHOCTEH,
TCPMUHOJIOTUH, OCHOBHBIX 3JICMCHTOB, YMCHUC IMIPUMCHATH TCOPCTUUCCKUC SHAHUS ITPU
BBIIIOJTHEHUH IIPAKTHUECKUX 3a1aHuil. CTyzeHT 0e3 3aTpyqHEHHUI OTBETHII Ha BCE JOIOJIHUTENIbHbIE
BOIpoCHL [IpakTudeckast 4acTh pabOTHI BBINOIHEHA OTHOCTHIO 0€3 HETOYHOCTEH U OLMOO0K;

- 4 6aJ11a BLICTABIISAETCS CTYACHTY, CCJIM CTYACHT PACKPLLUI B OCHOBHOM TCOPETUUCCKUC BOIIPOCHI,
OJTHAKO JIOMYIIEHbl HETOYHOCTH B ONpEIeICHUN OCHOBHBIX MOHATHH. [Ipn oTBeTe Ha
AOIOJHUTECIBHBIC BOITPOCHI AOITYIICHBI HeOOoJIbIIINE HETOYHOCTH. HpI/I BBIITOJIHCHU U Hp&KTH‘-IGCKOfI
YyacTy paboThI IOMYILICHbl HECYIIECTBEHHBIE OIMOKH;

- 3 0aJ1a BBICTABIIAETCA CTYIEHTY, €CIIU IIPH OTBETE HA TEOPETUUYECKUE BOIIPOCHI CTYIEHTOM
JIOTYIIEHO HECKOJBKO CYIIECTBEHHBIX OIMMMOOK B TOJKOBAHUW OCHOBHBIX MOHSATHH. JIoTHKA 1
IIOJIHOTA OTBETA CTPAAAOT 3aMCTHBIMU U3bIHAMU. 3aMeTHBI Hp06CHLI B 3HaHHNHU OCHOBHBIX
MeTo10B. TeopeTnueckue BOPOCHI B LIEJIOM HU3JI0KEHBI JOCTATOYHO, HO C IPOIIyCKaMH MaTepHala.
Nmerorcs mpuHIUNUATBEHBIC OIMOKH B JIOTHKE MMOCTPOSHUS OTBETa Ha BOMpoc. CTYyIEHT HE el
3aJjauy WM IPU PELICHUH JIOMYLICHbI TpyOble OIIMOKH;

- 1-2 faJj1a BBICTABISAETCS CTYACHTY, €CJIM OTBET Ha TEOPETUUYECKHE BOIIPOCH! CBUAETEIBCTBYET O
HCIIOHUMaHHuU U KpaﬁHe HEMOJIHOM 3HAaHWHM OCHOBHBIX MOHATHH 1 METOOOB. O6Hap}I)KI/IBa€TCSI
OTCYTCTBHE HAaBBIKOB IPUMEHEHMSI TEOPETUUECKUX 3HAHUM ITPH BBITOJIHEHUH MTPAKTUYECKUX
3aganuil. CTyICHT HE CMOT OTBETUTh HU Ha OJIMH JIOTIOJIHUTEIHHBINA BOIIPOC.

3agaHus A1 KOHTPOJIBHBIX Pa00ThI M MPAaKTHYEeCKHX 3a/1a4.

Konmponvnan paboma 1.
AHaIUTHYECKAs reOMeTPUs HA IJI0CKOCTH. BekTopHas aiareopa.

—_—

. Haiitu yron mexy npsmeiMu: 3y-4x+2=0, 7y-x-3=0.

2. Beraucnute paccrostaue ot 1. M (2,-1) go npsimoit 4x-3y-15=0.

98]

. HaliTi ieHTp 1 pagnyc OKpy>KHOCTH, BIMCAHHOW B TPEYrOJbHUK ¢ BepumHaMu A(4,1),
B(-3,-6), C(5,0).

4. 3ancaTh KaHOHHYECKOE YPaBHEHHUE AIIIHIICA, (POKYCHI KOTOPOTO PaCIIONoKeHbI Ha ocu OX
CUMMETPUYHO OTHOCUTEIBHO Hauala KOOPAWHAT, €CIIM PACCTOSHUE MEXKIY JUPEKTPHUCAMHU
paBHO 16, sxciieHTpucuret paseH 0,5.

5. CocTaBuTh ypaBHEHHE THTIEPOOJIBI, (DOKYCHI KOTOPOH JIEKAT HA OCH aOCIIHCC CUMMETPHIHO
OTHOCHUTEJIBHO Hayvaaa KOOPAWHAT, €CIIM YPAaBHEHH €€ aCUMITOT Y=+ 2,4 X, a pacCTOsSTHHUE

MEXIy BEpIIMHAMU PaBHO 48.

6. TIoCTPOMTH THHMIO, OIPEIEAEMYIO YPABHEHHEM:
x> —6xy+y>*—10x—2y—11=10

7. BBIUHCINTE CKaJISPHOE MPOU3BEACHIE BeKTOpoB a = (4, 2, -5), b = (2, 6, 4).

8. Berumcnuts nmpoekinuio Bektopa a= (1, -2, 2) Ha ock Bektopa b = (2, 10, 11).
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9. Haiitu BekTOpHOE npousBeacHue [a, b], rae a(2, 3, 1), b(5, 6, 4).

10. Haiitu cunyc yria mexay Bektopamu a(2, 1, 2), b(-2, 2. 1).

11. Haittu momans tpeyronsauka ABC, eciu A (2, -1), B (3, 4), C (5, -7).

12. Haiitu cmemannoe npoussenaenue abe, riue a= (1, 2, 3), b=(3, 1, 2), c=(2, 3,1).

13. Beruuciuts yroa mexay npsameivu AB u CE, eciu A(4, -1, 2), B(3, -2, 4), C(6, -3, 2),
E(7,-3,1).

Konmponvnas paboma 2. AHaIMTH4YE CKAasi TeOMETPHUs B IPOCTPAHCTBE.

1. CocTaBuTh ypaBHEHHUE IIOCKOCTH, TIpoxo e uepe3 T. M ( 4,2,1), eciu HanpapIsrOmmi
BekTop N = (4,7,-5).

2. Haniucats ypaBHeHue nipsimoit AB, A(2, -1, 4) u B(3, 4, -2).

3. 3anmcaTh ypaBHEHHE TIOCKOCTH, Tpoxoasiei yepes Touku A(1,-2,-1), B(4,1,1) napannensHo
BekTopy a=(5,3,4).

4. HaiiTu yros Mexy miIocKocTsaMu: SX+4y-2z-3=0, 4x-19y+z+15=0.

5. Haiitu paccrosiaue ot Touku M(4,2,-1) 1o mmockoctu X-2y+2z-3=0.

6. CocTaBUTh KAHOHMYECKOE ypaBHEHUE MPSIMOH, poxosmen yepe3 T.M(2,5,-8) napamiensHo
OpsIMOii: X=-2+t, y=7+9t, z=-2-61.

7. HailTu HanpapIsitolpe KOCUHYChI TPSAMOU

x—1 _ y+3 _ z—5
2 4 —4

8. CocrtaBuUTh ypaBHEHUE NPSIMOU, TpoBeieHHOM uepe3 T.M(1,3,-4) neprneHuKyaspHO K AByM
IPSIMBIM:

X2 _y+4 _z-8 1l _y-2 _z73
3 -5 -4 15 2
9. 3anucarh ypaBHEHHE TIPSIMOM, TEPIISHIUKYIAPHON K TaHHOW: X=5+21, y=-4-t, z=6-2t.
10. Beraucnuts paccrosinue ot T.M(2,-3,5) o npsmoit Xx=1-6t, y=-2-3t, z=8+2t.

11. CoctaBuTh napaMeTpUUYECKOE ypaBHEHUE NPsAMOii: 4X-3y+22-1=0, 5x-2y+3z-3=0.

12. Haiitu yron mexay npsmoit X=5+11t, y=4-8t, z=3-7t u nnockoctsio 7X+2e-8z-10=0.
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Koumponwvnasa paboma 3.

ManHIIbI U ONpeaCTUTEIN. CucreMbl JIHHE AHBIX a.ﬂreﬁpanqecm/lx ypaBHeHI/Iﬁ.

3 -4 5 -6 4 10
1. Haiitu cymmy matpuig (0 3 —1) + < 8 -7 11 )
7 =4 0 -12 0 -14

2. Beruucnoute Matpuity 10A+4B-C, ecnu
1 -3 0 -4 3 2 9 8 7
A=|5 8 -1 B=|-1 7 =2 C=| 6 5 2
6 —4 2 7 6 5 -1 -2 -5

3. HaiiTu npousBeeHne MaTpui (1 _2) (5 6) (1 _2) (5 6)

3 —4/\7 8/\3 —4/\7 8
1 4 2
4. BpraucnauTh onpenenutens|5 6 9
-4 5 1
4 3 1 =2
4 5 -3 9
5. BblUMCIHTH ONpeeIuTenh 3 2 7 _g
-1 3 0 5
. . (1 2
6. Haiitu oOpaTHy!O MaTpuily K JaHHOU (2 3 )
x+2y+z=2,
7. Penmth cucremy ypaBHeHH# MeTogoM Kpamepa: {Zx +y+z=1,
x+y+2z=2

x+2y+2z=3,
8. PenmTh cucreMy ypaBHEHU METOJIOM OOpATHOW MATPHIIBL: {4x — 2y —5z=05.
6x—y+3z=1

x—2y+4z=3,

9. PeumTth cuctemy ypaBHeHM MeTosioM [ aycca: { 2x +y—6z=2.
3x—6y+z=-2

Konmponvnas paboma 4.

IIpenes nociaenoBarensHocTu. Ilpenen pynkuuu. HenpepbiBHOCTE GyHKUIMH

n+3

1.Haittu lim _
n=>% J16n2+3n-9
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o . 49-x2
2. Haiitu lim,_,, TR

—V8—x
3
3. Haiitn  lim—* =27
x—0 x% —4x+3
NP
o - (1+4/x ’
4. naiitu lim
X—o| 2 + \/;
5. Haittu mpemen Gyakmun  lim,,o(1 — 3x)/*
y . sin(3)
6. Haiitu mpenen pynxkouu  lim,_, " 4
y

7. Hatitu mpenen GyHKIHH lim,,_,, og (=37

8. Haiitu npenen ¢ynkimu limy_,o(\/yz + 10y —9 — y)
1 2x?

9. Haiitu npenen pynkuun  lim,_,4 (— -

x—1 x2—1)
sin3x
10. Hawitu ipenen KIIUA lim —_

pezen pyHKN %=0 15 (1+2x)
x-1
lx—1]
V1—cos 2x

X

11. Haiiti Touku paspeBa pyakuun  f(x) = x +

12. Haiitu Touku paspeiBa pyakuuu [ (x) =

Konmponvnas paboma 5.
IIpoussoanas u nuddepeHunan GyHkunu oqHoi nepeMeHHoi. Ilpunoxxenust npou3BoaHOM.

A. HaiiTu npou3BoIHbIE (PYHKITHA:

H 3
sin(x” + X 2
1. y=x2Je* +In*(2x)+In4 2. y=—( 5 )COS(—XZJ 3. y:x-shx—i

X chx
4 y:'”(xz+6x+7)"”x__l 5. y=LoarctgXL 6 y— g2 -arctg (x+2)°
X+1 X X2 X% + 2X
7.y=x"" 8. y=(cosx)* 9. y=(arctgx)* 10. y =(cosx)™ 11. y = x"

b. 1. Haiitu vy, , ecnu x> +xy+y°=10.

2. Haittn y. B Touke M(5,0) ecii 17X% +12xy +8Yy* +22x—4y—55=0

x?+1

3. HaiiT BTOpYO NMPOU3BOJAHYIO QYyHKIUH: Y = — 1
X —

4. BEIMMCINTH 3HAYEHKHE BTOPOM pou3BoaHoi Gyakuuu Y(X),
3aaHHOM HesBHO, X+ Y +€" =0 B Touke M(0,-1).

X+1

VX2 =x+1 '

2_
6. BeraucIuTh IpubITHKeHHO 3Hadenne Y = €* *mpu X = 3,15

5. Haittu muddepennnan pyukuun Yy = In
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o 4 3 2
7. CocTaBuTh ypaBHEHHE KacaTeIbHON 1 HopMaiu K jiuaud f (X) = X" —3X° +4X° -5x+18
T. M(0,1).
8. CocTaBUTh ypaBHEHHE KacaTEIbHON M HOPMAJIA K IMHUH

9X? +4xy +6y* —8x+16y—-50=0 BT. M(2,1).

9. Haitru skerpemymst dyrxrmn f (X) = X° —5x* +5x° + 4.
10. HaiiT HanOobIliee M1 HaMMEHbITee 3HaYeHNE (YHKIIUHA B 00JIACTH €€ OTIPeICTICHHUS:
24(5x* —=10x* +1)

f =
S

11. HaiiTi TpOMEKYTKH BBITYKJIOCTH U TOYKH eperuda rpaduka GyHKInH
f(x)=x"-3x"+3x’-4.

12. Haittu acumnToTsl rpaduka pyakmum:  9(X* + y?)y* = 4x°

4

13.IToctpouts rpaduk pyakiuu: a) f(X)= X—, 6) f(x)= X +arctg x,
(1+x°) 3

3x2—x+1

2

B) f(X)=In(sinx), r) f(x)=ecosx, n).y
X“+x+1

Konmponsvnas paboma 6.
HNurerpanbHoe ucuncieHue GyHKUMHA OJHON NepeMEeHHOM.

4
1. Haiitu HeonpeaeieHHbINH HHTErpa: 1). .[ X—zdx 2). J.(COS —sin j dx
(1+ X )

2

3). .[ X ~dx 4). J\/l+3cosxsin xdx 5). _[xz(ln x)%dx 6) I(x2—2x+3)sin xdx .
(1+x)

dx 2 X2 +3x+5
7). | — 4x +13d 1
- S s ) N ax130x Q)Im Rl VI

—8x—-2 xdx xdx
11 12 1 15). | —.

)J. 3x+2dx )- Jsin® xcos* xdx 13). J.9+4cosx J.m °) -[chzx

2. Beramcnuts mion@aas GUrypbl, orpaHUYEHHON JTMHUSMU Y -x*=9,y=-4,y=4,
3.Beruuciouts quny ayru Y =Insinx  (z/3<x<x/4).

4. Haiitu 06beM Tena Bpaienus muauii Y = 2ch(x/2), X =12, y =0 Bokpyr ocu OX .

2 t2dt S dt “
5. Beruuciurs J = I —, J.e"zX cos3x dx.
o (t+1 c 1+t 0
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2
o _y2
6. ITo hopmyre Tpanenuii BBIMUCIHTH HHTETPAJ ¢ TOYHOCTHIO 110 0,01: Ie “dx .
0

Koumponvnasa paooma 7.
DYHKIIUA HECKOJIBKHUX TIEPEMEHHBIX.

1. Hatiti o6macTh onpenenenusi GyHKIIMH U = arccos y
x? +7°
3 3
. X+
2. Haiirn lim 2~
0
125 X+y
3. HaiiTu yacTHbIe TPOM3BOAHBIE GYHKIIMU U = arccos y
x? +7°
y+Xz

4. Haiitu nonaeit auddepernuan yHKIun U = —————
E+28 -y

5. HaiiTu yacTHBIE TIPOM3BO/IHBIC BTOPOTO M TPETHETO Mopsiaka: U = In X +72+y°

6. 3anucarb ypaBHEHHE HOPMAJIU U KacaTeIbHOMU IIIOCKOCTHU K TOBEPXHOCTHU 2 —xy=08
T.M(1,-1,0)

1+y+Xx

,ﬂ+x2+y2'

8. ITo pe3ymbTaTaM M3MEPEHHMI HAHTH MapaMeTphl YMIUPUIECKOi hopMymbI Y = ax’ +bx +cC:

X 1 2 3 4 6
y 1,4 3,1 5,0 7,1 9,8

7. Haiitu 5KcTpeMyM QYHKIIUU Z =

Koumponwvnasa paboma 8.
KpatHsle nnTErpas.

1. BerunciuTs:

1. ﬂ 1+d>)<(iyy $=[2,4,68] 2). He”ydxdy S orpairiena mnmami Y =€", X =0,y =2.

2. BbuucanTe, UCNOb3Ys 3aMEHY I1EPEMEHHBIX: .U(X4 +2X°y* +y* ) dxdy S ompenenena
S

2 2 2 2
HepaBeHCTBaMH: X™ + Yy =1, X +y <9,
o o 2 2 2
3. Haiitu utomiaie pUrypsl, OrpaHUYCHHOM THHUAMU X~ + Y =4, Yy =

4. Haiitu miomaas burypsl, orpannaenHoi mamsimu (X +y°)> =8xy, x> +y>=4.

5. HaiiTi Maccy mumacTHHKHY iomaam S: X+ Y =1, x+y=3, 2x—-y=0, 5x—y=0:, umeromyto

TOBEPXHOCTHYIO IIOTHOCTH o = (X +Y)~°

6. Hatitu LHEHTP TAKECTU OHHOpOI[HOﬁ INJI1aCTHUHBI, Ol"pﬂHPI‘lCHHOI’I JINHUAMM
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xy=1 x=y, x=2
7. BoMUCIUTS .m-(6x4 +8y° + 42) dxdydz , e V -napastenenumnes
\Y

0<x<1 0<y<3 0<£zL2

3
8. BLIUUCIIUTD, UCIIOJIB3YS 3aMEHY HePEMEHHBIX: I”(xz +y°+7° +1) dxdydz , rne V-amxnss
\%

ToNoBHHA mapa X + Yy’ +2° <4,

9. HaiiTi 06BeM Tesla, OrpaHMYeHHOTO MOBEPXHOCTAMM: Z=2— X' —Y*, Z=4/X*+Y’
10. Beruucnuth Macey Tena, , OrpaHUYCHHOTO TOBEPXHOCTSIMH

1
(Ax+y+z-2)*
11. HaiiTi KOOpMHATHI IICHTPA TSHKECTH Tella OTPAHUICHHOTO TOBEPXHOCTAMHU

X+y+z=1 x=0, y=0, z=0.IlnoTtHocTs TEeNa P =

x*+y>=2z, z=0, z=2.III0THOCTb TeNIa p = XyZ .

Konmponvnan paboma 9.
KpuBosnnHeliHbIe 1 TOBEPXHOCTHBIE MHTETPAJIbl. DJIEMEHTHI TEOPHUU TOJIS.

1. Beraucinute I\/1+ x°dl, rae L- nyra muannm 4y = x* mMexay Toukamu A(0,0), B(1;0,25).
L

2. Berauciaute J\/xz +y?dl, roe L- Bepxuss monoBuHa KapAuouasl p = 5(1+cos ).
L

3. Beraucnuts Isin3 X dx+d—)2/, rae L- gyra muaun Y = CtgX ot X =0X=0 mo X=X = % .
y
L

4. BerauciuTh Iyz dx+xz dy+xy dz, rne L- myra kpusoit X=t, y=t>, z=t, 0<t<l,
L
5. Haittu Mmaccy marepuanbHoit qyru uaun X = a(t —sint), y=a(l—cost), 0<t<2r,
JIMHEHHAS INIOTHOCTh (X, Y) = X.
6. Haiitu paboty cuibl IE(X, y) = (y*+2°,—yz,X) Brons myru L :
x=4t, y=6t, z=4sint, 0<t<xz/2.

. Berumcnuth nHTErpan ”(X+ Yy’ + Zz)dS 110 TTOBEepXHOCTH S - omycdepa Z = /36— x° —y?.

S

~

o]

. BelauciuTh uHTErpa H (2X2 +y*t+zt ) dydz, rme S - BHEIIHSSI CTOPOHA YACTH TOBEPXHOCTH
S

x=yz (y=>0,z>0),Boipesannoii uumuaapom (y° +2°)* =8yz.

9. Haiity Maccy noBepxHocTH 2Z =X’ +Yy*,(0<z<1), eciiu B KaX/I0if €e TOUKE IIIOTHOCTh
p(X,y,Z) TpomopHHOHAIbHA PACCTOSHUIO OT 3TOM Touku 10 ocu OZ.

10. Haittu rpaguent (grad) moms U = X* + y> —Xyz B Touxe M(2,3,4).

11. Beruucnuts auBepreiuio (div) moas a = X +y°] - XyZIZ B Touke M(4,-3,-1).

12. Haittu porop (rot) momst &= X1 —y°j + xyzK .

Koumponsnan paboma 10.
UwuciioBble U GyHKITMOHAIBHEIC PSJIBL.



1. VccnenoBaTh Ha CXOJUMOCTD PSIBI :
=1 = 3\ = 1 =1
1). k?sin— 2). 1+= 3). 4).
) kZ; z 2 ;( kj ) Zk2+2 ) Zkl K

21 ©, (2k)! > (5k -3 = (<1)"
o 2T O Z(|<!))2 " Z(mj 8)'Z(l<3+)1)'

k=1 k=1 k=1

2. PaznoxuTs B psn Teitnopa pyHkumm:

1). f(X)=+v1+x® Boxkpecrnoctut. X=0, 2). f(X)= Sing B OKpecTHOCTUT. X =0,

B OKPECTHOCTUT. X =2, 4). f(X)=XC0SX mo creneHsm X .

3 f00=—"¢

3. PaznoxuTts B pan Oypre pyHKIINU:
1). f(x)=x’na npomexyrxe (-7, 7),

1, —7<x<0
2). f(x)=
zXx-1 0<x<r«
3). Ha mpomesxyrke (0,7) pasloxuTh B P 1O CHHYCaM (QYHKIIHIO

X 0<x<7z/2
f)={ o "oXETE
0, 7l2<x<rx

Ha IpOMexyTKe (—7, 7).

Konmponvnan paboma 11.
HuddepennmanbHbie ypaBHEHHS.

1. PenmTe ypaBHEHUS:
X+Yy+2

1). y'=xcosx, 2). ch®xdx—sh®xdy=0, 3). y=—"——.
)Y ) y )Y 2X1y15

2. Penmth nMHEHHbBIC ypAaBHECHUSA:

1). yy=y+e*, 2).sinx-y'—cosx-y=sinXx—XCosX.

3. [IpouHTErpUpOBATH YpABHEHUS:

1). ydx+xInxdy =0, 2). y(y+e )dx+(xy—-1)dy=0.

4. Penmth MCTOJAOM IMOHMKCHUA ITOPpAIKA:

1. y'=y(1+y?), 2).(1+x*)y"=2xy’=0, 3). yy"=1+y".

5. IlpouHTErprupoOBaTh YpaBHEHHSI C TOCTOSHHBIMU KO3 (PPHUIIMCHTAMH
1). y"+5y'+6y=0, 2).y"—4y'=3e", 3). y"+9y'=3sin3x,
4). y"+9y'=3sin3x, 5). y"'-9y=3e"+e"* 6). y'+4y=sin2x.
7). y'+y' -4y —4y=0,8). y" —4y"+6y" -4y +y=48*,

6. Penmts 3anauy Komm:



1) ym=X+ChX, y0=4, y(')=3, yg=_2 npu X0=O.

l=X+2y-3e™
7. IIpouHTErpUpOBaTH CUCTEMY YPABHEHUM: % y .
y, =2X-y+4e™

Konmponvnas paboma 12.
YpaBHeHUE MaTeMaTu4eckon (PU3UKHU

. . oz . oz . ,
1. HatiTi oOumii nHTETpaN ypaBHEHHUS: 6_Sln X +5sm y=sInz
X

L,07 ,0%
2. IlpuBecTH K KAHOHHYECKOMY BUY: X — +Y —=0.
OX oy

3. Haiitu pemienne ypaBHeHus U(X,t) B OecCKOHEYHOH 00IacTH:

ou o

——4—=0,ecmm u(x,00=0, u(x,0)=x.

atz aXZ ( ) [( )
4. Haiitu penienue ypaBHeHus U(X,t) B oomactn 0<x<1, t>0:

ou o

E = ? , [IP1 HAYAJIbHBIX U KPAa€BbIX YCIIOBUAX:
X
u(x,0)=x, u(0,t)=u(,t)=0

Konmponsnas paboma 13.
Teopust BeposiTHOCTEN. MaTeMaTnyeckas CTaTUCTHKA.

1. B norepee 1000 Guneros, u3 Hux 10 - Bemrpsimmbsle. Kynneno nsa 6unera. KakoBa BeposiTHOCTb
TOT0, 4TO 00a 6aneTsl BRIMIphIHbe? KakoBa BEpOATHOCTH TOTO, UTO XOTs ObI OJJMH OHIIET
BBIMTPBIIIHbIN 7

2. Haiitu BeposTHOCTB TOTO, uTO cOOBITHE MOCTYNUT 1400 pa3 B 2400 ucbITaHUX, €CIIHA
BCPOATHOCTD MMOABIICHUA TOI'O CO6BITI/I$I B KaXKZIOM UCIIbITAHUH paBHA 0,6

3. BeposiTHOCTB MOpakeHUs MUILICHU TIPU OJTHUM BhICTpesie paBHa 0,8. HaliTu BeposSTHOCTB TOTO,
yto npu 100 BeICTpenax MHIICHb OyJIET MOpakeHa paBHO 75 pa3.

4. BeposTHOCTB MOMNAAaHUs B 11eJIb IEPBbIM CTpeskoM paBHo 0,9, a BTopbM cTpenkoM - 0,8.
Crpenku BBICTPENIUIIN OTHOBPEMEHHO. KAaKOBa BEPOSITHOCTD TOT'O, UTO OJWH M3 HUX MOMAJIET B LETb,
a Ipyroi He monaaer?

5. BepositHOCTh nosiBeHust coObITust A paBHa 0,6. KakoBa BepossTHOCTB TOr0, 4TO 1ipH 10
HCIIBITAHUSIX COOBITHE A TTOSIBUTCS HE Ooee 3 pa3”?

6. UMeroTcs Tpu snmKa, B KOTOphIX Jiexkat 20 mapoB. B epBom - 20 6einbix, BO BTopoM - 10 6eirbix
u 10 yepHBbIX, B TpeTheM - 20 yepHbIX. VI3 BBIOpaHHOTO Hayraj sipKa BeIHYIU Oenblii map. Kakosa
BEPOSATHOCTH TOTO, YTO IIAp ObUI BEIHYT U3 MEPBOIO SIIMKA?

0, x<2
8. CryuaiiHas BenMuMHA 3a7aHa QyHKIMei pactpenenenus: F(X) =1 (x—-2)°, 2<x<3.
1, x>3
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KakoBa BepoATHOCTH MOMaJaHus CTy4aifHOW BEJIHMYMHBI B UHTEpBan (2,5; 3,5) ?
9. HaiiTn MatemaTHuyeCcKoe 0KUJaHUE U JUCIIEPCUIO CIIYYailHOM BEIMUYMHBL, 33JaHHOU PSIIOM

pacrpeaecHus:
Xi 0 1 2 3 4
pi 0,2 0,4 0,3 0,08 0,02

10. Cniyuaitnas BenuuuHa X pacrpezesieHa 1o HopMajabHOMY 3aKOHY PaclpeieNIeHUs C
MateMatuueckuM oxuganrem M=40 u qucnepcueit D=200. HaliTu BeposTHOCTH IOMaiaHUs
Cy4aitHO# BenmmurHBI B nHTEpBal (30,80).

Kpurtepuu onenku (B 6a/iax)
-10 GayIOB BEICTABISIETCS CTYACHTY, €CIIM PEILIII BCE 3alaHUS

-7 0aJIOB BBICTABIISACTCS CTYJACHTY, €CJIA PEIIUI OOJIBIIE TTOJTOBUHBI
- 4 GayIOB BBICTABIIACTCS CTYJICHTY, €CJIM PEIIMI MEHBIIE TOJIOBUHEI 33724,
- 1-2 GayI0B BBICTABIISICTCS CTYACHTY, €CIIH PEIIHI YaCTHYHO

5. Y4ueOHo-MeTOAHYECKOE M HH(POPMAITMOHHOE 00€ecTeYeHH e TH CIIUTITHHbI
5.1. Ilepe4yeHb OCHOBHOM M /IONIOJIHUTEJILHON Y4eOHOI JTUTepaTypbl, HE00X0AUMON A5
OCBOCHHSI M CHMIIIMHBI

OcHoBHasi iMTEpaTypa:

1. 'ycak A.A. Briciiass Matematuka, T.1: yaeOHUK 1S CTyAeHTOB By30B. MuHck: TerpaCucrtemc,
2003, 2004,2007 r. u3a.-544 ctp.
2. I'ycak A.A. Briciias maTemaTuka, T.2: yaeOHUK JUIs CTYJIEeHTOB By30B. MuHck: TerpaCucremc,
2003, 2004,2007 r. n3n.-448 ctp.
3. Coopnuk 3aaay4 no anredpe. B 2 1. T1. Y.1 Ocuossl anredpsl. Y. 1l Jluneiinas anredpa u
reometpus. [lon pepaknueii: Koctpukun AWM. M., ®uszmaraut, 2007.- 263 c.
4. JIyary K.H., Maxkapos E.B. PykoBojcTBo K pemenuro 3anad. Jomymeno Munoop P® B kauecTse
ydeOHoro nocobus. M., ®uzmarnut, 2004.- 216 c.

JlomoJIHUTe IbHAS JUTEpaTypa:

1. Janko [1.E. Beicimast MaTemaTuKa B ypaXHEHUX U 331a4ax. B 2 4. U1. YuyeGHoe nocodue s
By30B/ [L.E.Jlanko., A.I'. IToros, T.f.KoxxeBHukoBa.-6-¢ uza. -M.: OOO "Uzn-Bo Onukc", OO0
"Uzn-Bo "Mup u obpazosanue"", 2005.-304 c.

2. anko [1L.E. Breicmias maTemaTuka B ynpakHeHHIX U 3aqadax. B 2 4. U2. YyeOnoe mocobue mis
By30B/ [1.E.Jlarko., A.T". Tlonos, T.f.KoxxeBHuKOBa.-6-¢ u31. -M.: OOO "U3a-Bo Onukc", OO0
"U3n-Bo "Mup u obpazosanue"", 2005.-416 c.

5.2. llepeyeHb pecypcoB HH(POPMALMOHHO-TeJIe KOMMYHUKAIIMOHHOM ceTn « UHTEepHE» U
NPOrPaMMHOr0 ofecneveHNsi, He00XOAUMBIX JIsl OCBOCHH S Y CLIUIIJIMHBI
1. «Onextponnas oubauoreka baml Vy» http://www.bashlib.ru/echitzal/

2. OBC «YHuuBepcurerckas oubimoreka onmainy» http://www.bashlib.ru/echitzal/
3. OBC «JIAHb» http://www.bashlib.ru/echitzal/
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6. MaTepI/laJIBHO-TeXHH‘leCKaH 6333, HeoOXoauMas aJis OCYHIE€CTBJICHUSA

06p330BaTeJILHOFO npomecca 1mo IMmCuuIJanHe

Haumenosanue Buo 3anamuii Haumenoesanue ooopyoosanus,
CReyuaIu3uUpPOBAHHHIX npozpammmnozo obecneuenus

ayoumopuii, Kadunemoes,

nabdopamopuil

1 2 3
Aymaropus 407 Jlexuuw, VYuebOnas mebenb, JOCKa.
Aymutopust 407 [IpakTrueckue VueOHas MeOelb, JoCKa.
3aHATHUS
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MMHOBPHAYKHM POCCUUA

[Tpunoxxenne Ne 1

®I'BOY BO «BAIIKUPCKUI IT'OCYJIAPCTBEHHBI YHUBEPCUTET»

VHXEHEPHBIA ®AKYJIBTET

COJIEP)KAHUE PABOYEN ITPOT' PAMMBI

JUCHHUITIIINHBI MaTtemMmaTnka Ha

12  cemectp

(HaMMEHOBaHWE JTUCIUTLIHHBI)
oyHas

dhopma oOydeHHs

Buj pa6oTtsl O0beM TUCHUILIHHBI

O6mas TpynoemkocTs aucuuruinHel (3ET / qacoB) 7/252
VY4eOHBIX 4acOB Ha KOHTAKTHYIO paboTy € MpenoaaBaTeIeM:

JIEKIII 34

MPaKTUYECKUX/ CEMHHAPCKHUX 34

Ja00paTOPHBIX

Ipyrux (TPyMoBas, MHAWBUyalbHAsI KOHCYIbTAIUS U UHBIC BUJIBI
y4eOHOM NeSITeNIbHOCTH, IPeaycMaTpUBaloIe paboTy 00y4Jaronmxcs ¢
npenogasateneM) (OKP) 2,4
VY4eOHbIX 4acoB Ha CaMOCTOATENbHYI0 padoTy oOydatonmxcs (CP) 119,8
VY4eOHbIX 4acOB Ha MOJATOTOBKY K
sK3aMeny/3adery/nuddepennrporannomy 3auety (KonTposn) 61,8

®opma(bl) KOHTPOJIA:
JK3aMeH 2 cemecTp
3a4er 1 CEMECTP
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MMHOBPHAYKHM POCCUHA

®I'BOY BO «BALIKUPCKUI T'OCYIAPCTBEHHBI YHUBEPCUTET)

VHXXEHEPHBIA ®AKYJIBTET

COJIEP)KAHUE PABOYEN ITPOT' PAMMBI

JUCIHITIIMHBI MaremaTnka Ha

3.4 ceMecTp

(HauMeHOBaHUE AUCLMIIINHBI)

Oo4YHasia

¢bopma oOy4deHus

Bupa paéoTsi

O0neM IUMCIUILIHHBI

O6mmas Tpynoemkocth auctutaunbl (3ET / gacoB) 6/216
VY4eOHbBIX 4acOB Ha KOHTAKTHYIO pabOTy ¢ MpernoaBaTesiem:
TeKIun 34
MPAKTHIECKUX/ CEMUHAPCKUX 34
1a00paTOPHBIX
npyrux (Tpymmosasi, MHAWBUyaIbHast KOHCYIbTAIIUS U HHBIC BHIbI
y4eOHOU JeATEIbHOCTH, PEAyCMaTPHUBAIONIE PabOTy 00ydJaroImxcs ¢
npenonasatenem) (OKP) 1,9
VY4eOHBIX 9acOB Ha CAMOCTOSTEIIbHYIO padoty obydaronmxcs (CP) 102,3
VY4eOHbBIX 4acOB Ha MOJrOTOBKY K
sKk3aMeHny/3aueTy/mud depeHimpoBanaoMy 3aueTy (KoHTpoIb) 43,8

dopma(bl) KOHTPOJIS:

IK3aMeH 4 CeMecTp
3a4eT 3 cemMecTp
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®opma

dopma u3yueHust MaTEPUAJIOB: JICKIUH, OcHoBHas U TEKYILETO
NPaKTUYECKHUE 3aHATHS, CCMUHAPCKUE 3aHATHUA, JOTIOJIHUTEJIbHAS ananns mo KOHTPOJIS
No nabopaTopHbIe PabOThI, CAMOCTOsITEILHAS Pad0Ta U JUTEpaTypa, caMocTosTens | YCTEBaeMocTH
o/ Tema n coJep:KaHue TPYLOEMKOCTh (B qacax) pexoMeHnayemMast Hoil pa60Te (KOJIJIOKBI/IyMI:I,
CTyIEHTaM CTYICHTOB KOHTPOJIbHBIE
(HOMepa u3 paboTHl,
JIK I[1P/CEM JIP CPC CITHCKA) KOMIIBIOTEPHBIE
TECTHI U T.I1.)
1 2 3 4 ) 6 7 8 9 10
1 cemectp

1. | AnanuTuueckass TreoMeTpusi Ha 4 4 7 [IpopaboTtka ['pynmoBoii n

miaockocTu. CucTeMbl KOOpJIUHAT. [1]-[4] . JIEKIITMOHHOI'O | WHIAVWBHIYaJIbHBI
Paccrosane MexIy IByMs TOYKAMHU. Hon.matp [1], [2] | maTepuana, it ompoc
Paznuunbie BUJIbI  YpaBHEHUS JTUTEpPATypPHBI
npsAMOM Ha MIIOCKOCTH. PaccTosiHue X
OT TOYKM A0 npsMoil. B3anmmHoe HCTOYHHUKOB.
pacroioKeHue  ABYX  HpPSMBIX. Beinonnenue
Hampagnsronme KOCHHYCBI IPSMOU. JIOMAILHEro
Kpussie BTOPOTO Mopsi/Ka. 3a/1aHMusl.
OKpYXHOCTb. Kanonuueckue
yYpaBHEHUsSI JJUIMICA, TUIEPOOIHI,
mapadoJIbI. [IpeobpazoBanne
CHCTEM KOOpAMHAT. YIpOIICHUE
YpaBHEHUS KpUBOU BTOPOT'O
nopsaka Opu  NIpeodOpa3oBaHUU
KOOp/AUHAT.

2. | Bekropnas anreOpa. BekTopsl u 4 4 7 [TpopaboTka I'pynmoBoii u
Orepanuy HaJ HUMHU. [1]-[4] , JEKIMOHHOTO | MHIAMBHUIYyalbHBI
KomnmuueaprocTs u Hom.muatp [1], [2] | marepuana, i1 ompoc
KOMILIAHAPHOCTh BEKTOPOB. JIMTEPATYPHBI Kourposnpnas
JIuneliHas 3aBUCUMOCTD U X pa0ra
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HE3aBUCHUMOCTb BEKTOPOB, UX
cBoiicTBa. CkajsipHoe
IIPOU3BEICHUE BEKTOPOB.
BekropHoe npousseneHue

BEKTOpPOB. [ noanp TpeyroapHuKa.

CMemaHnHOe TPOU3BE/ICHUE
BeKTOpOB. KoMmianapHoCTh
BeKTOpOB. OO0BeM
napayuenenunena. Jluuennas
3aBHCHMOCTE M HE3aBUCUMOCTD
BEKTOPOB.

HCTOYHUKOB.
Brimonnenue
JIOMAaIIHEeTro
3aIaHus.

AHanuTH4ecKas FeOMETpHs B
npoctpancTie. [I1ockocTh u
IpsiMasi B IPOCTPAHCTBE.
Pa3nuunble BUIBI ypaBHEHUI
IPSIMOM U INIOCKOCTH B
IIpoCTpaHcTBe. B3anmHoe
PacCIIOJI0KEHUE INIOCKOCTEMN.
PaccTosiHuE OT TOUKH 110
IJI0CKOCTU. PaccTostHue ot npsimoi
0 ITocKOoCTH. B3anmMHoe
pacIonoKeHue npsMelx. Bzanmuoe
PacIoJIOKEHHE IPSAMOM U
IIOCKOCTH. PaccTostHue Mexay
JBYMS CKPELLMBAIOIMHUCS
MPSIMBIMU B TPOCTPAHCTBE.
IIpocreiinme ypaBHEHUS
ITOBEPXHOCTEN BTOPOTO MOPSIKA:
LHUIMHAPUYECKas IOBEPXHOCTD,
IIOBEPXHOCTH BpAILCHUS,
runepOoInYecKuii mapadoaon/.

[1]-[4] ,
Hom.mutp
[1]. [2]

[TpopaboTtka
JIEKIITHOHHOT'O
Marepuana,
JTUTEPATypPHBI
X
HCTOYHHKOB.
Brimonnenue
JIOMAaIHETro
3aJIaHus.

I'pynmoBoit
VH/IMBUYaJIbHBI
i ompoc

ManI/II_ILI " OIIPECACIIUTCIIN.

[1]-[4] ,

[TpopaboTka

['pynmoBoit u
VHJIMBUYaJIbHBI
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OcHOBHBIE onpenenieHus. JleicTpus Homn.iutp JIEKITUOHHOTO i ompoc
HaJl MaTpULIAMU: YMHOKEHUE HA [1], [2] Marepuana, KonTtposnbhas
YHCJIO, CJI0KEHHUE U YMHOXKEHUE JMTEpaTypHBl | paboTa
Marpul.. TpaHCIIOHMpPOBaHHE X

MaTPUIBL. MCTOYHUKOB.

Onpenenurenu BTOPOro U TPETHErO Brimonnenue

nopsaakoB. OnpeaenuTeny JH000ro JIOMAIIIHETO

MOopsJKa; UX CBOMCTBA U 3aIaHU.

BbIUKCIIEHHE. MUHOPBL

AnreOpandeckue JOMOTHEHHUS.

PasnoxeHue onpenenures 1no

AJIEMEHTaM CTPOKH (CTOI0MA).

Marpuna, oOpaTHas K JaHHOM; ee

Beruncienue. [lonstue o panre

MaTtpuubl. Teopema o paHre

MaTpPHIIBL.

CucreMbl TMHEHHBIX 3 2 7,3 [IpopaboTtka KonTponbHas
anreOpandecKux ypaBHEHUH. [1]-[4] . JIEKIIHOHHOIO pabota
VCII0BUE COBMECTHOCTH CUCTEMBI Hor.mtp [1], [2] | marepuana,

JIMHEWHBIX ypaBHEHUN. MeTobl JIIATEPATYPHBI

pemenust CJIAY. Merton oOpatHoi X

Marpunsl. Popmynsl Kpamepa. HUCTOYHHUKOB.

Mertoz 3neMeHTapHbIX Brmonnenue
npeobpaszoBanuii ['aycca. Kpurepui JIOMAIIHETO

COBMECTHOCTH CUCTEMBI JINHEHHBIX 3a/1aHMusl.

YpaBHEHHH.

Bcero 1 cemectp 18 18 35,3

OyHKLMS. DIEeMEHTapHbIe 2 2 12 [TpopaboTka I'pynmoBoii u
dbyaknuu. ['paduk GyHKIAM. [1]-[4] , JIEKIMOHHOIO | WHIUBHIyaJIbHBI
[peaen mocne0BaTEIbHOCTH. Hon.nmatp [1], [2] | maTepuana, 1 omnpoc
OCHOBHBIE TEOPEMBI O JIUTEPATYPHBI
IIOCJIEI0BATEIbHOCTAX. bHOM X
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Herorona. YUucno e. HatypanbHblii WCTOYHHUKOB.
norapudm. IKCTIOHEHTA. Brmonaenue
['unepOonnueckue GyHKITUHN. JIOMAIIHETO
3aJIaHus.

[Tpenen dpynkunu. beckoneyno 12 [TpopaboTtka ['pynmoBoii u
MaJible 1 0ECKOHEYHO OOJIBIIHE [1]-[4] , JIEKIUOHHOTO | MHIUBHIyaIbHbBI
Gynkiyu. OCHOBHBIE TEOPEMBI O Hon.matp [1], [2] | maTepuana, it ompoc
npenenax pyakui. [Ipemen JIATEPATYPHBI KonTposbHas

sinx X pabora
bynxuun oy mpy x — 0. HWCTOYHHUKOB.
HenpepbBHOCTH PYHKIIUH B TOUKE. Bemonnenne
Touku paspeiBa QYHKIHU. AOMANIHETo
HETIPEPBIBHOCTH PYHKI[UH HA 3a/laHust.
orpe3ke. HekoTopbie BaxkHbIC
npenensl. Packpeirue
HEOMPEICICHHOCTEH.
[lpousBognas  QyHKUMHM  OHOU 12 [TpopaboTka ['pynmoBoii u
MIEPEMEHHOM, € TeOMETPUUECKUHN 1 [1]-[4] . JIEKITMOHHOTO | WHIWBHIyaIbHbBI
busnueckuit  cmbicn.  Tabmuma Jom.omtp [1], [2] | marepuaia, i orpoc
npou3BOIHBIX. OCHOBHBIE IpaBHUIIA JUTEepPATYPHBI
QG epeHITupOBaHMSL. X
[Mpou3BoaHast CIOXHON (YHKIIHH, HUCTOYHHKOB.
MOKa3aTeJIbHOU 51 Boimonnenue
J0rapuPMUIECKON byHKINH, JIOMAIIHETO
obpaTtHOM  (QyHKIIMU,  HESIBHOU 3aJaHusl.
¢byukuu. [Ipous3BogHBIE BBICIIMX
TIOPSI/IKOB.
Huddepennnarn, ero 12 [TpopaboTtka ['pynmoBoii u
FEOMETPUYECKUI U MEXaHUYECKUU [1]-[4] , JIEKIIMOHHOIO | WHIUBUAYaJIbHBI
CMBICII. [TpumeneHune Hon.nmatp [1], [2] | maTepuana, 1 onpoc
middepeHnana B MpUOTHKEHHBIX JUTEPATYPHBI
BBIYMCIICHUSIX. CaoiicTBa X
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muddepennuana. Juddepennnans HMCTOYHHUKOB.
BBICIIIMX  TOpPSIKOB.  OCHOBHBIE Beimmonnenue
TEOPEMBI muddepeHImaITLHOTo JIOMAIIHETO
ucuncnenus: Jlarpanxa, Poms, 3aIaHus.
Koum. ®@opmyna Teinopa.

10 | Ilpunoxenus MIPOU3BOHOM. 12 [TpopaboTtka ['pynmoBoii u
[IpaBuiio Jlonuransa-bepuymnu. [1]-[4] , JIEKIIMOHHOIO | HWHIUBUAYaITbHBI
KacarenpHas 1 HOpMaib, KpUBU3HA Hon.nmatp [1], [2] | maTepuana, it onpoc
KpUBOH Ha IJIOCKOCTH. JUTEepaTYpHBI KonTposbHas
HccnenoBanune GyHKIUH: yCIOBUS X pabora
MOHOTOHHOCTH byHKIHN. MCTOYHHKOB.

OKCTPEMYMBI byHKIHH, Boimonnenue
Heo0xoaumMoe YCIIOBHE. JIOMAIIHETO
Jocrarouynsie YCIIOBHS 3a/laHuA.
CYIECTBOBAHUS AKCTpPEMYMaA.

OrtbickaHue HauOOJIBIIETO u

HAaUMEHBINETO 3HAYCHUH (YHKIIHH,

muddepeHupyeMoil  Ha OTpe3Ke.

HccnenoBanue BBIITYKJIOCTH

byHKIHN. Touku neperuoa.

Jocraroynoe ycnoBue meperuoda.

AcumnToTel Tpaduka (QYHKIIHMH.

OOmass  cxeMa  HccleIOBaHUS

GYHKIIMM M TOCTPOEHHUSI €€

rpaduxka.

11 | UnTerpanbHOE HCUHCIICHUE 12 [TpopaboTka I'pynmoBoii u
(GyHKIMN OZTHOM NEepeMEHHOM. [1]-[4] . JEKIIHOHHOTO | MHIMBHYyalbHbI
I[TepBooGpasHast. HeonpeneneHHbIi Jon.ymtp [1], [2] | marepuana, i onpoc
unTerpai. Hemocpencreennoe JUTEPATYPHBI
MHTErpUPOBAHME U TaOJINULIA X
HEOMPEIEIICHHBIX HHTETPAJIOB. MCTOYHUKOB.

MeTton 3aMeHbI TEPEMEHHOM. Boimonnenue
MeTo1 HHTErpUPOBAHUS IO YACTSIM. JIOMAIIHETo
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HnTerpupoBanue QyHKLINM, 3a/1aHUS.
colepKalMx KBaJpaTHBINA

TPEXWICH, PallMOHATHHBIX,

TPUTOHOMETPUUYECKHX,

rUnepooIMIecKuX PyHKITUH,

MPOCTEUIINX HPPAITUOHAIBHBIX

byHKIIH.

12 | OmnpepeneHHBI HHTETPpAIL. 3a0a4H, 3 3 12,5 [TpopaboTtka KonTtponbnas
MPUBOJISIIME K MOHATHIO [1]-[4] , JEKIIMOHHOTO | paboTa
ONpEIEIEHHOTO HHTETPaa. Hom.mtp [1], [2] | marepuana,

[TonsiTre onpeneIeHHOTo JTUTEPATYPHBI
HMHTErpasa. ['eomeTpudecKkuii CMbICI X

uHTerpana. CoiicTBa HMCTOYHUKOB.
OMpE/ICJICHHOTO HHTETpaIa. Beimonnenune
®opmyna Hetorona-Jleitbnuna. JIOMaIIHETro
BBIYHCIICHHE TLIOMAACH U 00bEMOB 3aJlaHMsl.
duryp.

MeTob! IPUOINKEHHOTO

BBIYHCIICHHSI OTIPEACTICHHOTO

UHTETpaja no Gopmynam

MPSIMOYTOJILHUKOB, TPATICIIHIA 1

Cumrncona. HecoGcTBeHHbBIE

WHTETPAJIbI ¢ 0ECKOHECYHBIMH

npeesaMu U OT HeOTPAaHUYCHHBIX

(bYHKLIHH.

Bcero 2 cemectp 16 16 845

Bcero yacoB 1, 2 cemecTp : 34 34 119,8

3- ii cemecTp

1 | OyHKUMHM HECKOIBKUX 8 [1]-[4] , [TpopaboTtka ['pynmoBoii u
nepeMeHHbIX. O0J1acTh Hortp [1], [2 | neknuoHHOrO | MHAMBUAYaIbHBI
onpenenenus. [Ipexen pyHKImm. MaTepuana, i ompoc
HenpepsiBHOCTE. UacTHBIE JTUTEPATYPHBI
npousBoAHbIe. [lomHbIIH X
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muddepennual. HMCTOYHHUKOB.
JuddepeHunpoBaHue CIOKHBIX U Brmonnenue
HesBHBIX GyHKIui. KacatenpHas JOMAIIHETO
MIJIOCKOCTh U HOPMaJTb K 3a/1aHusl.
noBepxHocTHu. ['eomeTpuyeckuit
CMBICIT TIOJTHOTO Aud depeHITraa.
[TpousBoaHas MO HANIPABICHHUIO.
I'panueHT cKanspHOro MOJIA..
®opmyna Telnopa. kcTpeMyM
(YHKIIME MHOTHX TTIEPEMEHHBIX.
JIBoliHbIE MHTETpaJIbL. 3a1a4H, [1]-[4] , [TpopaboTka I'pynmoBoii u
MPUBOJIAIIME K JBONHBIM Homutp [1], [2 | neknuoHHOrO | MHAMBUAYaIbHBI
UHTErpajiaM, CBOWCTBA. MaTepuara, i ompoc
Brruucienue B 1eKapTOBBIX U JTUTEPATYPHBI KonrtponbHas
MOJISIPHBIX KOOPJMHATAX, 3aMEHA X pabora
nepeMeHHbIX. [Ipunoxenus HMCTOYHUKOB.
JIBOMHOTO MHTETpaa. Brimonnenue

JIOMAIIHETO

3a/laHuA.
Tporinble nHTETpaTBl. Bhrancienmne [1]-[4] , [TpopaboTtka ['pynmoBoit u
TPOMHOTO UHTETpaja B IEKAPTOBBIX Jom.ummtp [1], [2 | neKmOHHOrO | WHIMBUIYaJIbHBI
KoopauHaTax. [Ipunoxenus Marepuana, i onpoc
TPOMHOTO HUHTETpaa. 3aMeHa JTUTEPATypPHBI
MEPEMEHHBIX B TPOMTHOM X
WHTETpaJe, Iepexo K HMCTOYHUKOB.
MUIUHAPUIECKUM U CPePUUECKUM Boinonnenue
KOOpJUHATaM. JIOMAILHETOo

3a/1aHusl.
KpuBosinHeiHbIe MHTETPAJIBL. [1]-[4] , [TpopaboTtka ['pymnmoBoii u
3agauu, NPUBOJIAILIME K Horutp [1], [2 | neknuoHHOrO | MHAMBUAYaIbHBI
KPHUBOJMHEWHBIM HHTETpAJIaM. marepuania, i ompoc
Berunciienre KpuBOIMHEWHBIX JINTEPATYPHBI KonrposbHas
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WHTETPAJIOB IIEPBOTO ¥ BTOPOTO X pabora
pona. Csi3b MEXIY HMCTOYHUKOB.
KPUBOJIMHEWHBIMU UHTETpAIaMU Boimonnenue
IIEPBOrO U BTOPOTO poJa. JIOMAILHETO
[IpunoxeHus KpUBOJUHEMHBIX 3a/1aHMUsl.
nHTerpanos. ®opmyna ['puna.
[ToBepXHOCTHBIC MHTETPAJIBI. [1]-[4] , [TpopaboTka ['pynmoBoii u
3ajaun, IPUBOAAIIME K Hom.outp [1], [2 | neKnmuoOHHOrO | WHAMBUIYaJIbHBI
ITOBEPXHOCTHBIM UHTETPAJIAM. Marepuaa, i onpoc
[ToBepXHOCTHBIE MHTETPAITBI JTUTEPATyPHBI
MEpPBOTO POJia, X BHIUUCIICHUE U X
npusioxenus. Dopmyna Crokca. WCTOYHHUKOB.
®opmyna OcTporpaackoro. Brmonnenue

JIOMAIIHETO

3a/laHus.
DneMeHThI Teopuu noJist. [ panguent [1]-[4] , [TpopaboTtka ['pymmoBoii n
CKaJISIpHOTO M0Jis. JluBepreHuus Hon.mtp [1], [2 | nexumoHHOro | WHIUBHIYaIbHBI
BEKTOPHOIO IOJS. TOTOK Marepuana, i ompoc
BEKTOPHOI'O MOJIS YEpE3 JIATEPATyPHBI KonrposnbHas
MOBEPXHOCTh. L{upKymsiuus u potop X pabora
BEeKTOpHOTrO 1oss. [loTeHnnanbHbIe HUCTOYHUKOB.
U COJICHOMIalIbHbIE ITois. Teopema Bemmonnenue
o nosHoM U depenmuarne. JIOMAIIHETO

3a/1aHUsl.
UYucnosble paapl. CXOAUMOCTh U [1]-[4] , [TpopaboTka ['pymnmoBoii u
cymmMma psna. Heobxomumoe Jorm.utp [1], [2 | mexuuOHHOrO | WHAMBHAYATbHBI
YCIIOBUE CXOIUMOCTH. [lericTBus ¢ Marepuaia, i onpoc
psanamu. [Ipu3Haku cX0IUMOCTH JUTEpPaTypPHBI
psza c MOJOXKUTEIbHBIMU YJICHAMH. X
Teopembl cpaBHEHHUS HUCTOYHUKOB.
ITOJIOKUTEIIBHBIX psiioB. [Ipu3Haku Bemonnenue
cxonumoctu Komm, Jlanambepa. JIOMAIIHETO
WuTerpanbHbIi IpU3HAK 3aJlaHusl.
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CXOANMOCTH. 3HaKOYepe Ty ecs
psnel [pusnak JleitOnuna.
CX0auMOCTb MTPOU3BOJIBHBIX PSIIOB.

8 | ®ynkuuoHaneHbIC psaapl. OOIACTH 2 2 8 [1]-[4] , [TpopaboTtka ['pynmoBoii u
CXOIUMOCTH, METO/IBI €€ Homatp [1], [2 | neknuoHHOrO | MHAMBUAYaIbHBI
onpenenenust. CTerieHHbIE pAIbL. Marepuania, i ompoc
[TpomexyTKH CXOAUMOCTH JUTEPATYPHBI KonTpoibHas
(GYHKIIMOHANBHOTO psia. Psn X pabota
Teitnopa. Paznoxxenne pyHKuii B HWCTOYHUKOB.
creneHHble psabl. [I[pumenenue Boimonnenue
CTEMEHHBIX PSIOB B TPUOIMKEHHBIX JIOMAILHETO
BBIYHMCIICHUSIX. 3a/laHuA.

9 | Paael @ypre. Paznoxenue GyHkimii 2 2 9,1 [1]-[4] , [TpopaboTtka KonTponbHas
B TPUTOHOMETPUYECKUE PSAJIbI Jon.mutp [1], [2 | nexumonHoro pabora
®dypre. KoMmnekcHble yncna. Marepuana,

JlelicTBus HaL KOMIIJIEKCHBIMU JIATEPATYPHBI

yuciaamu. TpuronoMerpuueckas X

(dhopMa KOMIUIEKCHOTO YHCIIa. MCTOYHUKOB.

Kommnekchas ¢popma psiga Oypee. Boionnenue
JIOMAIIHETO
3a/laHus.

Bcero 3 cemectp 18 18 71,3

4- ii cemecTp

10 | duddepeHnuanbHble ypaBHESHUS. 2 2 3 [1]-[4] , [TpopaboTtka ['pynmoBoit u
3anaua Konm. Teopema Homutp [1], [2 | nekuuoHHOrO | MHAMBUAYaIbHBI
CYIIECTBOBAHUS U €IUHCTBEHHOCTH Marepuania, i ompoc
pewenus 3anauu Komm. OcHOBHBIE JIUTEpaTypHBI
KJIACChl ypaBHEHUIA, X
MHTETPUPYEMBIX B KBaJpaTypax. HMCTOYHUKOB.
Huddepennnanpupie ypaBHEHHS € Brmonnenue
pa3aeNAIoIMMUCS TEPEMEHHBIMU. JIOMAIlHETo
OnHOpOAHBIE YpaBHEHHSL. 3a/1aHMusl.
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JInHeitHble ypaBHEHHUs. Y paBHEHHE
bepnymnu. YpaBHeHnus Pukarru.
HuddepennnanbHoe ypaBHEHHE B
noJHBIX Juddepenuanax. Meron
MHOxuTenen. [Ipunoxenus

QG epeHnanbHbIX ypaBHEHUH
IIEPBOTO NOPAJKA B PA3JIMUHBIX
00JacTsaX HayKH.

11 | Juddepennmnanbupie ypaBHEHUS [1]-[4] , [TpopaboTka ['pymnmoBoii u
BBICIIIMX TOPSAKOB. Y paBHEHUS, Hom.utp [1], [2 | neknmoHHOrO | WHIMBUIYaIbHBI
JIOMYCKAIOLMe TOHUKEHUE Marepuana, # onpoc
nopsiaka. JIMHeHbIe OTHOPOAHBIE JUTEpPaTypPHBI KonTtposnbhas
ypaBHEHUS N-TO MOpAJIKA. X pabora
JluneliHble OTHOPOIHBIE YPaBHEHUS MCTOYHUKOB.

N-TO MOPSAKA C MOCTOSHHBIMH Brmmonnenue
kodunmentamu. JInneitHsie JIOMAIIHETO
HEOIHOPOJHBIC ypaBHEHHS N-TO 3a/IaHus.
nopsiaka. JInHenbie

HEOJHOPOHbBIE YpaBHEHHUSI N-TO

MOPsiIKa C TOCTOSIHHBIMU

kodpdunuenTamu. Meton

BapualUy ITPOU3BOJIBLHOMN

noctossHHOM. [Ipunoxkenus

muddepeHInaTbHBIX YPaBHCHHMA

BTOPOIO MOPSAKA K TEOPUU

KOJIeOaHUH.

12 | CucTeMbl IMHEHHBIX [1]-[4] , [IpopaboTtka ['pynmoBoii u
muddepeHInaTbHbIX YPABHCHUH . Jor.utp [1], [2 | mexMOHHOTO | WHAMBHUAYaTbHBI
HopmanbHas cuctema. Marepuana, i onpoc
ABTOHOMHBIE cucTeMbl. BexkTopHas JTUTEpPaTypPHBI
3anuch HOPMaJbHOM CUCTEMBIL. X
['eoMeTprdecKknii CMBICIT PEILICHUS. HCTOYHHUKOB.
da30B0O€ IPOCTPAHCTBO Beinonnenue
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(TII0CKOCTH), pazoBast KpUBas. JIOMAIHETO
[TpunoxxeHus B JTMHAMUKE CUCTEM 3aJIaHuA.
MaTepHalbHbIX TOYEK, B TEOPHHU

ABTOMATUYECKOTO YIIPABICHUS, B

Ononoruu ¥ T.1. 3agada Komm st

HOPMAJIbHOM CUCTEMBI

muddepeHInaIbHbIX YPaBHEHHI.

Teopema cymecTBOBaHUS U

€IMHCTBEHHOCTH PEILICHUS 3a]]a91

Konm. Metox HCKITIOUYESHUS IS

pEIIeHNST HOPMAaJIbHBIX CUCTEM

nuddepeHInanbHbIX YpaBHEHUHN.

Pewenne cucreM TIMHENHBIX

muddepeHImanbHbIX YpaBHEHUHN ©

MOCTOSIHHBIMU KO3 hpurmeHTamu.

[Ipocrelinme 4MCIECHHBIE METOIBI.

13 | IuddepeHnuraibHbie ypaBHEHUS C [1]-[4] , [TpopaboTtka ['pymmoBoii u
YaCTHBIMU IPOU3BOIHBIMHU. Hon.mutp [1], [2 | nexumoHHOro | MHIUBHIYaIbHBI
JIuHelHbIe OTHOPOHBIE YPaBHEHUS Marepuana, i ompoc
C YaCTHBIMU MTPOU3BOTHBIMH JINTEPATYPHEI KonTponpHas
nepBoro nopsaka. Kimaccudukanms X pabota
TUHEHHBIX T hepeHITnaThHBIX HUCTOYHUKOB.
ypaBHEHUH C YaCTHBIMU Brmonnenue
MIPOU3BOTHBIMH BTOPOTO TOPSIIKA. JIOMAIIHETO
[IpeoOpazoBaHue THHEHHBIX 3a/IaHuA.

YPaBHEHUH U IIPUBEJICHUE K
KaHOHUYECKOMY BH]LY.

14 | YpaBHeHUs MaTeMaTHYECKON [1]-[4] , [TpopaboTka ['pynmoBoii u
¢bu3uku. YpaBHEeHHE KOJeOaHUN Homatp [1], [2 | neknuoHHOrO | MHAMBUAYaIbHBI
CTpYHBL. YpaBHEHHUE MaTepuana, # ompoc
TEIJIONPOBOJHOCTHU B JTUTEPATYPHBI
MPOCTPAHCTBE. Y paBHEHUE X
Jlannaca. 3agaua lupuxie. HMCTOYHUKOB.
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Brimonuenue

JIOMAIIHETO
3a/1aHUs.

15 | Teopus BepostHOcTel. CinydaiiHble [1]-[4] , [TpopaboTtka ['pymnmoBoii n
COOBITUSI M BEpPOSTHOCTH. Anrebpa Homatp [1], [2 | neknuoHHOrO | MHAMBUAYaIbHBI
COOBITHH. Kitaccnueckoe u Marepuaa, i ompoc
reOMETPUUECKOE omnpenaeneHue JIUTEPATYPHBI KonTponbHas
BEPOSITHOCTH. KomOunaropuka. X pabora
TeopeMbl CIOKEHUS U YMHOXEHUS HMCTOYHUKOB.

BEPOSATHOCTEM. VYcnoBHas Boimonnenue
BepossTHOCTh. Dopmyna bepnymim. JIOMAIHETO
dopmyna TOJHOH BEPOSITHOCTH. 3a7aHusl.
®opmyia baiieca.

16 | Cnyuaiinble BeTMYUHBI U QYHKITUU [1]-[4] , [TpopaboTtka ['pynmoBoii u
pacnipenenenus. [InoTHoCTh Horutp [1], [2 | neKnuoOHHOrO | MHAMBUAYaIbHBI
pacnpenenenus. Marematudyeckoe Marepuana, i ompoc
0XKUJAHUE U TUCTIEPCHS CIydaitHOMN JUTEpPaTypPHBI
BeJIM4YUHBL. PaBHOMEpPHOE X
pacnpenesieHue CirydaiHon HCTOYHUKOB.

BEJIMYMHBI. BUHOMUHABHBINA 3aKOH Boimonnenue
pacnipenenenus. 3akoH Ilyaccona. JIOMAIIHETO
Iloka3zaTenpHOE pacnpeaeeHne 3a/1aHMUS.
HopmanbHblii 3aK0H

pacnpenenenus. Pynkuus Jlamaca.

3akoH OONBIIMX YHCEIL.

17 | CoBmecTHOE pacnipeiclICHHE IBYX U [1]-[4] , [TpopaboTtka
OoJiee cydaliHbIX BEIHYUH. Homutp [1], [2 | nekuuoHHOrO KonTtponbhas
Maremarnueckoe 0xXugaHue, Marepuana, pabota
JIUCIIEPCUSI U CPEHEKBAIPATUYHOE JTUTEpPaTypPHBI
OTKJIOHEHUE TUCKPETHBIX U X
HETIPEPBIBHBIX CITyYalHbBIX HMCTOYHUKOB.

BEJINYMH. YUCIIOBBIE Beimonxnenue
XapaKTEPUCTUKHU CPETHETO JIOMAIHETO
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apu(pMETHYECKOT0 OAUHAKOBO
pacnpenelieHHbIX CIy4alHbIX
BennunH. KoBapuanus.
Koppensiuus ciydaifHbIX BEJIUUYUH.
Maremarnueckas CTaTUCTHUKA:
CTaTUCTUYECKOE pacIpe/ieiicHueE,
MIOJINTOH U TUCTOrpaMma,
sMIIUpUYecKas GyHKIIUSI
pacmpeeneHts, OLeHKa
apameTpoB 10 BEIOOPKE,
reHepalibHasi CPEHsIsI, BHIOOpOUYHAs
CpeaHsis, IUcepcus,
JIOBEPUTENbHBIN UHTEPBAJL.

3aaHusl.

Bcero 4 cemectp

16

16

31

Bcero yacos 3,4 cemecTp:

34

34

102,3
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PeiiTHHT — MJ1aH TUCIHUILINHBI

Marematnka

[Tpunoxxenue Ne 2

(Ha3BaHME MUCLUIUIMHBI COTJIACHO paboueMy ydeOHOMY IUIaHY)

HaHpaBHCHI/IC/CHeHI/IaJILHOCTB

04.03.02 Xumus, GU3HKa U MEXAHUKA MATEPUAJIOB

kypc 1,2 ,cemectp 1,2 3, 4

Peiitunr-njan 1 (3x3amMmeH)

Buasl yue 0Hoit nesiteabnocTu | bamn 3a KOHKpeTHOE Yucno 3ananui banist
CTYACHTOB 3a1aHruC 3a CEMECTpP — —
MuHuM anbHbIH MakcumanbHbIi
2,4 cemecTp.
Texymuii KOHTPOJIb 0 70
1. CamocTosTeNnbHAS paboTa 5 4 0 20
2. Paboray nocku 2 5 0 10
3. BoInosiHEHUE JOMAIIIHETO 2 5 0 10
3aJaHus
4. lnpvBuayanbHbIi OTpOC 5 2 10
Py0e:xHbIil KOHTPOIL
[MuceMeHHast KOHTpOJIbHAsE paboTa 10 1 0 10
IMoompurenabHbie 0ANIBI
Brimosienue 3amay 2 5 0 10
TIOBBIIICHHOW CJI0KHOCTH
IocemaemMocTs (0a/1/1bI BHIYUTAIOTCS U3 00111eii CyMMBbI
HAOPaHHBIX 0AJJIOB B CJ1y4ae HemoceleHus)
1. TloceueHue NEKIMOHHBIX 0 6
3aHATHIA
2. TlocerieHne NPakKTUIECKUX
(ceMuHApCKUX, 1a00paTOPHBIX 0 -10
3aHATHI)
HUToroBelii KOHTPOIb
OK3ameH 0 30
PeiiTunr-naax 2 (3auer)
Buabl yue 0Hoi#t nesitesibHocTH | bamn 3a KOHKpeTHOE Yucno 3ananuit bamist
CTYICHTOB 3alaHucC 3a CEMECTP - —
MuHuM anbHbIH MakcumanbHbIH
1,3 cemecTp.
Texyumuii KOHTPOJIb 0 70
1. CamocrosTenbHas pabota 5 4 0 20
2. PaboTay gocku 2 5 0 10
3. BommonHeHHE TOMAITHETO 2 5 0 10
3aJJaHus
4. IHnuBUAyaIbHBIH OTIPOC 5 2 10
Py0eskHbIi KOHTPOJIb
[MuchrMeHHass KOHTPOJIbHAs paboTa 10 1 0 10
IMoompuTenbHbIe 0ATIBI

BrmosHenre 3amay 2 5 0 10
TIOBBILIEHHOMN CJIOKHOCTH




IocemaemocTs (0a1/1bI BHIMUTAITCA U3 0011eH CyMMBbI
HAOpaHHBIX 0AJJIOB B CJIy4yae HeMOCemeHu )

3. TlocemeHue JeKIMOHHBIX 6
3aHATHI
4. TlocemeHue MPaKTUIECKUX 10

(ceMuHapcKuX, J1a00PATOPHBIX
3aHATHIN)

HUToroBelii KOHTPOIb

3aueTr




