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JIuct cormnacosanus PITY 1
JTuct cornacosanus paboyeit mporpaMMel y4eOHON MUCIUTLIAHBL

PaGoyas mporpamma y4eOHONW MUCIMINIMHBI «MaremMaTuKay 10 HalpaBlIeHUIO
noxarorosku 22.03.02 Meramtyprus. —  C.

PaGouass mporpamma yd4eGHOW IUCHMIUTMHBI «MaremaTnka» COCTaBleHa ¢
yueTom DenepaibHOro rocyIapcTBEHHOrO 00pa3oBaTeNbHOrO CTaHAApTa BBICLIETO
00pa30BaHus 10 HarpasieHHo noarotosku 22.03.02 Mertanmyprus, yTBEpKACHHOTO
npukasom MuHNcTepeTBa o6pasoBanns U Hayku Poccuiickoit ®enepaimu o1 «4»
nexabpst 2015 roma Ne 1427,

PaGoyas nporpamma yueGHON AMCUMIUIMHBI «MaTemaTnKa» COCTaBleHa Ha
ocioBe T'OCBO mno Hampasnenuto moarotoBku 22.03.02  Metammyprus,
YTBEPKIEHHOTO TpHKa3oM MUHHCTEpCTBA 00pa3OBaHUS U HAyKH JIHP ot «21»
aBrycta 2018 roma Ne 782-01, 3apericTpHpOBaHHBIM B MHUHHCTEPCTBE FOCTULIMH
JIHP ot «6» cents6ps 2018 roma 3a Ne 504/2148, y4eOHOro miatna 10 HarpaBIeHUIO
noxroroBku 22.03.02 Meramtyprust (poduns «JIuTeiiHOe TPOU3BOJICTBO YEPHbBIX U
[IBETHBIX METAUIOB ¥ CIUIaBOB») U IlonokeHwss o paboded mporpamme y4eOHOMH
muctrmmasl B [OY BITO JIHP «JIHY um. B.JIAJTI».

COCTABUTEIJIb:
KaHJ. TEeXH. HaykK, /OIEHT, 3aBeIylolni Kadeapod NpUKIagHOW MaTeMaTHKH
[OY BO JIHP «JII'Y um. B.JAJIS» Manbiii B.B.
g 7.
PaGouasi mporpaMma y4eOHOM JMCLMILIMHBL YTBEPXKIECHA /Ha j3aceaHui Kaheapbl
MPUKJIAAHONR MAaTEMATHKH « /‘7 » aZ/c; o 20 ¢ o pefimfipoyokon No /- '
3aBeayrolui Kadeapoi npumaiéoﬁ MaTeMaTUKHU. Mausiii B.B.

IlepeyTBepKaEHaA: «__ » 20 roja, mpoTeroa Ne
[lepeyTBepKaeHa: «__ » 20 roja, mpoToKoy Ne
CornacoBaHa:

U MHKEHEPHON MEXaHUKHU MorwunbsHas E.IL

JIMpeKTOp MHCTUTYTA TeXHOTOTHH 4
Moo/
I

PexoMeH/0BaHa Ha 3acejlaHd y4eOHO-METOJMYECKOM KOMMCCHUM HHCTHUTYTa
(aky/IbTeTa KOMIBIOTEPHBIX CHUCTEM M MH(DOPMALIMOHHBIX TEXHOJIOIUH

« 3 eeces o )y20 /2 rona, npotokon Ne  /
7 E—

I[Ipeacenarens yueOHO-METOIMYECKOH KOMMCCHHM , PaKyIbTeTa KOMIBIOTEPHBIX
CHCTEM U MH(POPMAIMOHHBIX TEXHOJOT UM %\ Crryéna J1.O.
o

© Mausiit B.B., 2020 ron
© 'OV BO JIHP «JIT'Y uMm. B.JIAJLSI», 2020 rox
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CTpyKTypa U coep:KaHue TUCHHUIINHBI

1. Ieau 1 3a1a4M JMCUMILVIMHBIL, €e MeCTO B y4eOHOM Ipoiecce

JlucruminHa TPENCTaBIseT CO0OM  W3JIOKEHHE OCHOBHBIX — TOJIOKCHUIH
MaTEeMaTHYECKOTO aHaln3a, AHAIWTUYECKOW TEeOMETPUH U JIMHEWHON anreOphl,
HEOOXOUMBIX JIJIs1 U3yUEHUS CIICIIMATBHBIX IUCHIUIUIHH.

Lenp wu3ydeHUs OUCHUIUIMHBI — OBJIAJICHUE CTYJCHTAMH HEOO0XOIUMBIM
MAaTeMaTHYECKUM aIaparoM, [OMOTAOIMIUM aHAIW3UPOBATh, MOJEINPOBATH U
pemaTh NPUKIAIHbIE 3a1a4H.

3amaun: pa3BUTUE JIOTUYECKOTO M aOCTPAKTHOTO MBIIUICHUS CTYJIEHTOB;
OBJIaJICHUE CTYJICHTAMHU METOJIAMH UCCIICTIOBAHMS U PEIICHUSI MAaTEMATUUECKUX 3a7a4,
BbIPA0OTKA Y CTYZICHTOB YMEHHSI CAMOCTOSITENIbHO PACHIMPATh CBOM MAaTEMaTUUYECKUE
3HAHUS U MPOBOAUTH MAaTEMaTUYECKHUI aHAIN3 MIPUKIAIHBIX 33/1a4.

2. Mecto qucuuniaunbl B cTpyktype OOII BO. TpeGoBanus k pe3yJibTaTaM
OCBOEHMS COIEPKAHUSA TUCUUIIIHHBI

JNucuumnHna «MaremaTukay OTHOCUTCA K I[UKIY MaTEMaTHYeCKUX U
€CTECTBEHHO-HAYYHBIX JUCIUILIUH.

HeoOxonumbpIMu yCIOBUSMH JJIsl OCBOCHUSI TUCLUIUIUHBI SIBIISIFOTCS: 3HAHUE
AJIEMEHTAPHON MAaTEeMaTUKU: alireOpbl, FEOMETPHUH, FJIEMEHTAPHBIX (DYHKIIUN U OCHOB
MaTeMaTUYECKOr0 aHaJIM3a; YMEHUsI pellaTh THUIIOBBIC 3a/laud 3JIEMEHTApHOU
MaT€MaTUKH, HaBbIKM MBbICIUTEIbHON JAESATEIbHOCTH, JIOTUYECKOrO aHAJIN3a,
MaTeMaTUYECKOr0 U T€OMETPUUECKOTO MBIIILICHHUS.

ConepxaHue TUCHUILINHBI SBISETCA JJIOTHUYECKUM MPOJOJIKEHHEM COJIEPKaHUS
AJIEMEHTAPHON MAaTEMAaTUKH M CIY’)KUT OCHOBOM i1 OCBOCHHS CIEHHAIbHBIX
WHKEHEPHBIX JUCIUILIUH.

3. TpeOoBaHus K pe3yibTaTaM OCBOEHUSI CONEPKAHUS TUCUUILINHBI

CTyneHTsl, 3aBEpIIMBIINE U3YUEHNE NTUCIUILUINHBI «MaTtemaTrukay, JOJKHBI

3Hamb. OCHOBHBIE €CTECTBEHHOHAy4YHbIE 3aKOHbI M 3aKOHOMEPHOCTH,
WCMOJIb3YEMbBIE B MPOLIECCE HM3TOTOBJICHUS MPOAYKIMU M MPOU3BOJACTBA HW3ACIUN
TpeOyeMoro KauecTBa, 3aJaHHOTO KOJMYECTBA TIPU HAUMEHBIIMX 3aTparax
0O0I1IeCTBEHHOT'O TPY/a; OCHOBHBIC TTOHSATHS U METOJIbI PELICHUS] NHXKEHEPHBIX 3a71a4;
MaTeMaTUYECKHE MOJCJIM OIKCHIBAIOIIUE MPOIECCHl B CHUCTEME OTJIMBKa-(opma-
OKpYKarollas Cpe/ia; NaKeThl IPUKIIAJIHBIX IPOrPaMM I MOJACIIMPOBAHUS JIMTEHHBIX
IIPOLIECCOB.

yMemsb:. UCTIOJIb30BaTh (DU3UKO-MAaTEMAaTUUYECKUNA anmapar JJisi perieHus 3aaad,
BO3HMKAIOIIUX B X0JI€ MPO(PECCHOHANBHON NEeATebHOCTH; MPUMEHSTh METOIbI JJIs
peLIeHUs 3a/1a4 NMPOCKTUPOBAHUS COBPEMEHHOW JIMTEMHOM TEXHOJIOTUH; IPOBOIAUTH
MOJIEIMPOBAHUE JIUTEHHBIX MpolieccoB HAa DBM.

énrademv  HABbIKAMU.  TPUMEHEHHS  COBPEMEHHOTO  MaTeMaTH4eCKOro
WHCTPYMEHTapusi JUIsl pelIeHus 3agad B MNpodEeCCHOHAIBHON NIeSITeIbHOCTH;
MaTeMaTHYECKUMU METOJlaMH U MPOTPAaMMHBIMU CPEJCTBAMH; CIOCOOHOCTHIO
MPUMEHATh TMAKEThl MNPUKIAAHBIX MOPOrpaMM IS MOJCIMPOBAHUA JIMTEHHBIX
ITPOLIECCOB.

[lepeunicnenHble  pe3yabTaThl  OOpa30BaHUsSl  SIBJISIOTCS  OCHOBOM  JIJIst
(dbopMHUpOBaHUS CIEAYIOIINX KOMICTCHIUH (6 coomeememauu ¢ 20CyoapcmeeHHbLMU
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obpasosamenvubiMu cmanoapmamu BO u mpebosanuamu x pe3yromamam oc80eHUs

ocHosHoU 0OpazosamenvHot npoepammsl (OOI):

obmenpodeccnoHaNbHBIX

OIIK-1 TOTOBHOCTBIO HCHOJB30BaTh (PyHIAMEHTANIbHbIE OOIIEHH)XEHEPHBIC
3HaHUA.

poheCCHOHATBHBIX:

[1K-3 TOTOBHOCTBIO HCIIONB30BaTh (PU3MKO-MaTEeMaTHUECKUN ammapar JJis
pelieHus  3a7ad, BO3HHUKAIONIMX B  XO0Je  MpodeccroHaIbHOMI
JESITEIbHOCTH.

4. CTpyKTypa M cojep:KaHue AUCHUILTHHbI

4.1. O6beM yueOHOM TUCHMILIMHBI H BUAbI Y4e0OH0Il padoThl
O0bem yacoB (3a4. ej1.)

Bup y4eOHoii padoThI Ounasn 3aounas
dhopma dbopma
OO6man yuedHasi Harpy3ka (Bcero) 504 504
(14 3a4. ex) (14 3a4. ex)
Oo0s3aTeIbHAS Ay IMTOPHAS YUeOHAS HATPY3KAa 2172 48
(Bcero)
B TOM YHCJIE:
Jlekuu 136 26
CeMUHApCKHUE 3aHITUS - -
[TpakTHyeckue 3aHATHS 136 22

JlaGopaTopHbIe pPabOTHI - -
KypcoBas paboTa (KypcoBoil IpOeKT) - -

Hpyrue GopmMbl ¥ METOABI OpraHW3aIlHl | WHI./IOM. UH/L./TOM.

00pa30BaTeNbHOTO npoiiecca (pacueTHO- 3aJjaHue 3aJlaHue

rpadudeckue padoThl, UHAUBUAYyaNbHbIC 3a1anus | (1-3 cem.) (1-3 cem.)

U T.I1.)

CamocTrosiTeibHasi padoTa cTyieHTa (Bcero) 232 456

dopma aTTecTarus IK3aMEH IK3aMEH
(1-3 cem.) (1-3 cem.)

4.2. Conep:xaHue pa3iesioB TUCIUNIUHBI
Cemectp 1
Tema 1. Jluneitnas anreGpa
Martpunpbl. Onepaunn Han Marpumamu. Onpegenurennd. CBoilcTBa
onpenenutenen. Pasnoxenue onpenenurencid. MeToIbl BBIYMCICHUS
ornpenenureneit. OOpaTHas MaTpuIia.
Marpuunsie ypaBHeHus. Panr wMarpuubl. CuHCTeMBbl  JIMHEHHBIX
anreOpanyeckux ypaBHeHMid. Matpuunbiii mMeron. Meron Kpamepa.
Meron T'aycca. Teopema Kponekepa—Kanemnu. ®DyHaameHTaabHas
CUCTEMA PELLCHUN.
Bexkropsl. JInHeHbIe onepauy HaJ BEKTOpaMu. JIMHeHas 3aBUCUMOCTh
BekTOpoB. basuc. Koopaunatel BekTopa B 0azuce. JlelicTBUS ¢ BEKTOpaMU
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Tema 2.

Tema 3.

B KOODJAMHATHOM IMpeAcTaBleHUH. JlekapTroBa cucTeMa KOOPAMHAT.
W3MeHeHre KoOpAMHAT MPH 3aMeHe 0a3Kca U Hayaljla KOOpIuHaT.
[Tpoekuust BexkTopa. CkalsipHOE MPOU3BEIECHUE BEKTOPOB. BekTopHOE
pou3BeAeHUE BEKTOPOB. CMENIaHHOE ITPOU3BEIECHHE.

Jlunelinpie omepartopsl Ha IUIOCKOCTH. (COOCTBEHHBIC BEKTOPHI H
COOCTBEHHBIEC 3HAYCHUS JIMHEHHOTO oreparopa. KBaapatnuabie (OpMBI.
AHaMTHYeCcKasi TeOMeTpHs

[Ipocrenimme 3amayuM  AHATMTHYECKOW TE€OMETPHUM HA  IUIOCKOCTH.
YpaBHeHHE JIMHAM Ha IUIOCKOCTH. YPaBHEHHE IPSMOM C YIJIOBBIM
KodhdUIMeHTOM. YpaBHEHHE TMPSMOM C YIJIOBBIM KO3(DPHUITMECHTOM,
IIPOXOJAIIECH Yepe3 NaHHYI0 TOYKY. YpaBHEHUE IPSAMOM, HPOXOISILEH
yepe3 JABe JaHHble Toukd. OOllee ypaBHEHHE MPSIMON. YpaBHEHHE
npsiMoi B «oTpe3kax». HopmanbHoe ypaBHeHune mnpsmon. Kpusbie
BTOPOT'O MOPSIKA.

VYpaBHEHHE NOBEPXHOCTH B IMPOCTPAHCTBE. YPABHEHHUE ILJIOCKOCTH,
IIPOXOIALIEN YEPE3 JaHHYIO TOUKY, C 3aJaHHBIM HOPMAJIBHBIM BEKTOPOM.
OO1ee ypaBHEHHE IUIOCKOCTU. YPABHEHHE IIOCKOCTH B «OTPE3KAXM.
Yrom Mexay [ByMs IUIOCKOCTAMH. YCIIOBUS TMApajUICIbBHOCTA U
MEPNEHAUKYJSIPHOCTA  ABYX IUIOCKOCTeW. HopmanbHOE ypaBHEHUHE
IUIOCKOCTH. PaccTostHue OT TOUKM 10 TUNIOCKOCTH. Y PABHEHHE IIJIOCKOCTH,
MIPOXOASAIICH Yepe3 TPU TOUKH.

VYpaBHeHusT npsSMOW JMHUM B TpocTpaHcTBe. KaHoHumyeckue u
[apaMeTpUIECKUE YPaBHEHUS MIPSMOU. Y PaBHEHHUSI IPSIMOU, IIPOXOASLLEN
yepe3 JBE€ TOYKU. YTOI MEXKIYy JAByMS IPSIMBIMHA. Y CJIOBHS
MapaJUIeIbHOCT M MNEPIEHAUKYJSIPHOCTA JBYX MNpsMbIX. [Ipsmas wu
IUIOCKOCTB B IIPOCTPAHCTBE: YTOJI MEKY IPAMOU U INIOCKOCTBIO, YCIIOBHS
[IEPECCUCHUS] MPSIMOU  IUIOCKOCTH, YCJIOBHSI IAPAJUIEIIbBHOCTH U
MEPIEHAUKYISIPHOCTHU IIPSIMOM U IUTIOCKOCTH.

[TosepxHoctu BTOoporo nopsiaka. [ {umnapudeckue nosepxuoctu. Coepa.
Konycel. Dmmuncoua. I'nnep6onouast. [lapadononasl. I'eomerpruyeckue
CBOMCTBA ITUX MTOBEPXHOCTEN.

[lonsapHple  koOpauHaTel Ha IUIOckocTH. Crnmpame  ApxuMmena.
[Hunmuaapuyeckre ©W  cepuyecKre KOOpIMHATBI B MPOCTPAHCTBE.
Paznuynbie criocoObl 3ajaHusl TUHUHN U IOBEPXHOCTEH B TPOCTPAHCTBE.

Maremarrnueckuii aHaIn3

MHokecTBa BelecTBeHHbIX uncen. Oynkuusa. O01acTh ee onpeesieHus.
CnocoOsl 3a1anusi. OCHOBHBIE AJIEMEHTapHbIE (PYHKIMH, UX CBOWCTBA U
rpaduku. YncnoBble MOCIe10BaTeNbHOCTH, UX POJIb B BBIUMCIUTEIBHBIX
npoueccax. [Ipenen umcnoBoil nocnenoBaTenbHOCTH. CyIIECTBOBaHHE
Ipezaesia MOHOTOHHOM OTPaHUYEHHOM IMOCIIEN0BATEIbHOCTH.

[Ipenen ¢yHkuMiA, OCHOBHBIC MOHATHS W CBoOMCTBa. OIHOCTOPOHHHE
npenensl. [lepBbiii 1 BTOpoi 3amMedaresbhblie npeaensl. [Ipenen pyHkimm
B OeckoHeuHocTu. [Ipeaens MOHOTOHHBIX (pyHKIMN. beckoHeuHo Matbie
¢dbyHKIMU U uX cBoicTBa. CpaBHEHHE OECKOHEYHO MaIbIX (DYHKIIHA.
HenpepbiBHOoCTh  (yHKIIMM B TOYke. HempephIBHOCTh OCHOBHBIX
anieMeHTapHbIX  (QyHkuuid. CBoiicTBa (YHKIMIA, HENPEPHIBHBIX Ha
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Cemectp 2
Tema 3.

OTpE3Ke: OrPaHUYEHHOCTb, CYIIECTBOBAHHE HAHOOJIBIIIET0, HAMMEHBILIETO
U MIPOMEXKYTOUHBIX 3HAUEHUI.

HuddepenumansHoe ucuucieHue (QyHKIMA OJHOM  MEPEMEHHOI.
[MpousBogHass (pyHKIMM, €€ CMBICT B pa3lWyHbIX 3amgadax. [IpaBuna
HaxXOoXJeHus: npou3BogHOW. [IpomsBogHas crnokHOW H  OOpaTHOU
byukuun. luddepenurpoBanre QyHKIMIA, 3aJaHHBIX TApAMETPUIECKUM
obopazom. Ilouste  ¢dynkumu, nuddepeHpyeMoii B TOUKE.
Huddepenuman QyHKIMHU, €ro reomMerpuueckuii cmbicia. Ooriee
NpeCTaBlIEHHEe O METoJaxX JMHeapu3auuu. VHBapHaHTHOCTH (HOPMBI
muddepenimana. [Ipoussoansie u nuddepeHIrambl BRICIINX TOPSIKOB,
ux cBorcTBa. Touku skcTpemyma pyukiuu. Teopema Depma. Teopembr
Posuist, Jlarpamxa, Komm n ux npumeHeHue. OCHOBHBIE TEOPEMBI O
muddepenupyeMbix GyHKIMIX. HeorpeneneHHoCTH U UX pacKphITHE C
noMoupto mnpaswia Jlonurtansa. ®opmynsl Tennopa u MakiopeHa.
[IpencraBieHre OCHOBHBIX 3J€MEHTapHbIX (yHKIUI 10 (opmye
Teiinopa. [Ipumenenus Gpopmyn Teitnopa.

[Tpumenenne auddepeHUaANTBHOIO HUCUYUCICHUS I UCCIEIO0BaHUS
(YHKLMIA U IOCTPOEHUS UX TPAPHUKOB Y CIIOBUSI MOHOTOHHOCTH (DYHKIIHH.
DKCTpeMyMbl (PYHKIIUN, HEOOXOAUMOE YCIOBHUE. Jl0CTaTOUHBIE YCIIOBUSL.
OTbickaHue HauMOOJBIIEr0 M HAaWMEHBIIETO 3HA4YeHUs (YHKIHH,
muddepeHumpyeMoit Ha oTpeske. McecnenoBanue BBITYKIOCTH (DYHKLIMU.
Touku neperuda. Acumnrotsl pyHkIui. [ToHATHE 06 ACUMIITOTHYECKOM
paznoxkeHnu. OO1asi cxema MccieqoBaHus GYHKUIUMU U MOCTPOCHUE €€

rpaduka.

Maremarnyeckuii aHaIu3

Heompenenennsiii  unterpan. I[lepBooOpasnas.  HeomnpeneneHHslit
VHTEIPAJl U €ro CBOMCTBA. | €OMETPUYECKHI CMBICI HEONPEAEICHHOIO
uHTerpaia. Tabmuua HeompeAeNneHHbIX uWHTerpaioB. [Ipocreiimme
npuéMbl  UHTErpupoBaHusi. Mcnonb3oBaHWe TaOJMI — HMHTETPaJIOB.
HNuTerpupoBanne 1o 4acTsM M 3aMEHOM NepeMeHHOM. MHTerpupoBaHue
MPOCTEHIINX ~ pallMOHAIBHBIX  ApoOeil.  Pasnmokenue  apoOHO-
panmoHATLHOW (PYHKIMM Ha TIpocTeire Ipoou. MeToabl BEIYUCTICHUS
HEOIpeNeNeHHbIX  Kod(pduumentoB.  MuTerpupoBanue  ApoOHO-
paLMOHAIBHBIX (byHKITHIA. HNurterpupoBanue HEKOTOPBIX
VppalOHAIIbHBIX byHKIHI 51 BBIPAXKCHUM, coAepKarmx
Tpuronomerpuueckue ¢pynkimu. MaterpupoBanue nuddepeHmaibHbIX
OouHoMoB. IIpuMeHeHHE TPUTOHOMETPUYECKUX IOJCTAHOBOK ISt
WHTETPUPOBAHUS COACPIKAIIUX PATUKAITBI (PYHKIIUH.

OnpeneneHHbId UHTETPAl U €ro MPWIOKEHUS. 3a/ladyd, NPUBOISALINE K
IIOHATUIO  ONPENENICHHBIX  MHTErpajoB. MHTErpasbHbIE  CyMMBI.
OnpeneneHHbI MHTETPAI M €r0 CBOMCTBA. TeopemMa O CpEeaHeM.
[IponsBoHas HHTErpaja o ero Bepxuemy npezaeiny. ®opmyna HeroroHa-
JleitOnu1a. OCHOBHBIE TPUEMBI BEIUMCIIEHUS ONPEACTICHHBIX HHTEIPAJIOB.
WNHurerpupoBanue Mo 4acTsiM M 3amMeHOM mnepeMmeHHou. Ilonstue o
NPUOMKEHHOM BBIYMCICHUH OIPENEICHHBIX HHTErpasioB. MeTo/bl
BBIYHCIIEHUS OIIPEACIIEHHBIX MHTETPAJIOB () dbopmynam
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Tema 4.

Tema 5.

MIPSIMOYTOJIBHUKOB, Tparieuuii 1 CumricoHa. [ Ipuinoxxenne onpeneneHHbIx
UHTETPaJOB K BBIUMCICHUIO IUIOWAAeHd, OOBEMOB, JUIMH  JYT.
Mexanudeckue U GU3NIECKUE TTPUIIOKEHUS ONIPEICIICHHBIX HHTETPAJIOB.
HecoOcTBeHHble WHTErpanbl ¢ OECKOHEYHBIMHM NpeAeiaMd U OT
HEOTpaHUYCHHBIX (YHKIMA. [Ipu3HaKM CXOAMMOCTH HECOOCTBEHHBIX

UHTETPaJIoB.
OyHKIIMA ~ HECKOJBbKHX  MEepeMeHHBbIX.  (DYHKIUM  HECKOJIBKUX
NIEPEMEHHBIX. Obnactpb OIpE/IETICHHUS. [Ipenen (GyHKITHH.

HenpepriBHocTs. YacTHbie ipousBoanbie. [lomubiil nuddepeniman, ero
CBSI3b C YACTHBIMU MPOM3BOJIHBIMU. MIHBapuaHTHOCTH ()OPMBI TTOTHOTO
muddepennmana. KacarenbHas TJIOCKOCTh U HOPMaJlb K MOBEPXHOCTH.
['eomerpuueckuit  cMbpicn  momHoro  auddepeninmana.  YactHele
MPOU3BOJIHBIE U MOJHBIE MU depeHIInatbl BHICIIUX MOPAIKOB. Dopmyria
Teumnopa. HesiBHbie GyHKIUY. Teopembl CYIIIECTBOBAHUS.
JuddepenuupoBaHre HESIBHBIX (QYHKUUNA. ODKCTpeMyMbl (YHKIIMU
HECKOJIbKMX IepeMeHHbIX. HeoOxomumoe yciioBHE 3KCTpeMyMa.
Jocrarounsie ycnoBus. MeTon HaMMEHBIIMX KBAJIpaToOB. Y CIOBHBIN
skcTpeMyM. Meton MuokuTener Jlarpanxka. [Ipumepsl ero npuMeHeHns
IIPU IOUCKE ONTUMAIIBHBIX PEIICHUH.

KomrmuiekcHbli aHanms

KowmrnekcHple uwncna. JledcTBusg Haxg KOMIUIEKCHBIMHA — YHCIAMM.
Tpuronomerpuueckas ¢opma KomIUieKcHOro uyucna. [lokazarenbHas
¢dopma kommieKCHOro uuciaa. OyHKIMA KOMIUIEKCHOM MEpEeMEHHOM.
[TpouzBoaHast GyHKIIMHU KOMIUIEKCHOM TIEpEMEHHOM.
JuddepeHinaibbie ypaBHEHHS

OObikHOBeHHbIE nu(depeHIaibable ypaBHeHH. DU3HUecKre 3a1auH,
npuBojsMe K AuddepeHunanpHbIM - ypaBHEeHMsIM. 3agada  Komm.
Teopema CylecTBOBaHUSA M €JUHCTBEHHOCTH pelleHus 3axayu Komm.
[Tone HanpaBneHuit U MeTo U30KIMH. [{uddepeHunanbHbie ypaBHEHUS
IIEPBOTO MOPSZIKA C PA3ACIHIIOMIMMUCA MEPEMEHHBIMA M OJHOPOJHBIE
muddepeHumanbabie  ypaBHeHus. [lpunokenus aud@epeHnmaibHbIX
YpaBHEHUI MEPBOTO MOPSAKA B PA3IMYHBIX 00JaCTsIX Hayku. JIMHEHbIe
T depeHIaIbHble  YPaBHEHUSI [E€PBOrO0  MOpsAKa. YpaBHEHHE
bepnymm. Mx pemenne ¢ nomonipto MeronoB Jlarpamxka n bepHymmm.
Juddepenimansubie  ypaBHEHHsS TEPBOrO  TMOPSAKAa B TOJHBIX
muddepenimanax. Marerpupyronmii MHOkHTEb. uddepeHimanbabie
YPaBHEHMs BbICIIMX MOpAAKoB. 3amada Komm. I[loHATHE O KpaeBbIX
3amavax Uil aud@epeHImanbHpIX  YpaBHEHUH.  YpaBHEHHE,
JIOITyCKarolllee MOHWKEeHNe nopsaaka. IIpunokenne Kk pemennro 3aaad o
JBIDKEHUH — (u3nyeckoro MasTHuka. OJTHOpOAHBIE JIMHEWHBIE U
HEOJHOPOJIHbIE JIMHEHHbIe nud¢epeHanbuble ypaBHeHus. [lonsTue
obmero pemienusi. Onpenenurens Bponckoro. ®opmyna JlnyBusis-
Octporpaackoro. Metoa Bapualiyd HEOIPEIEIeHHBIX K03()(UIIMEeHTOB
pelIeHUs] HEOJHOPOJHBIX JMHEUHBIX auddepeHInanbHbIX YpaBHEHUH.
Jlunevinpie  nuddepeHManbHbIE  ypaBHEHHS C  HOCTOSHHBIMH
KO3 puIeHTaMl. YPaBHEHUSI C MPaBOW YaCThIO CHEMAIBLHOIO BUA.
[IpwnokeHnst K = ONMCAHUIO  JIMHENMHBIX — Moxenell.  CucreMbl
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Cemectp 3
Tema 6.

Tema 7.

mudepeHIManbHbIX  YpaBHEHUHN, CBOMCTBa MX pelleHud. PereHus
CUCTEM JIMHEHHBIX AU(PepeHIIMATbHBIX YPAaBHEHUN C TMOCTOSHHBIMU
K03 puIeHTaMu

Teopus psaoB

YucnoBble W (yHKIMOHATBHBIE psAnbl. Yucnosbie psapl. [lonsarue
cxonuMoctu  pana. ['eomerpuueckas mnporpeccus. HeoOxoaumbliid
IIPU3HAK cxoauMmocT pspa. lIpocrermme nedcTBUsS Hax psAgaMU.
CBoiicTBa psAOOB C MOJIOKUTEIBHBIMA —4ieHaMmu. MccnenoBaHue
CXOAUMOCTU PSJIOB C TOMOILIBIO TMPU3HAKOB cpaBHEHUs. [Ipu3Haku
cxonumoctu [lanam6epa n Komm. MHTErpanbHbIil IprU3HaK CXOAUMOCTH
PAOOB C TOJOXKUTEIBHBIMU YICHAMHU. 3HAKOYEPEOYIOIIHUECS PSAIbL
Teopema JleitOnua. OneHka ocTaTKa 3HAKOYEpPEAYIOUIETocs psfa.
3HaKko4epeayronmecs psaabl. AOCOIIOTHO U YCIOBHO CXOJSIIIUECS PSIIbI.
Teopema 00 abcomoTHON cxoauMOCTH. DOYHKIIMOHAIBHBIE —PSIIbI.
OOnacTb CXOAMMOCTH, METOJABI €€ OmpeaeicHusa. PaBHOMepHas u
NpaBUIbHAS ~ CXOJUMOCTh  (DYHKIMOHAIBHBIX  psiioB.  [Ipu3Hak
Beiiepmrpacca. Ctenennsie psasl. Teopema AGens. MaTepBan u paauyc
CXOJMMOCTH CTENEHHOro psaa. Ero paBHOMEpHas cXOAUMOCTb. Psn
Teitnopa. Teopema O €AMHCTBEHHOCTH pa3jOKEHUs (PYHKIHUUA B
CTENEeHHOU psill. JlocTaTouHble YCIOBUS PA3IOKUMOCTU (DYHKIMH B PSIT
Telinopa. Pa3nokeHre OCHOBHBIX 3JIEMEHTapHBIX (QYHKUUN B Ppsbl
Tennopa u Maxknopena. IlpuMmeHeHHE CTENEHHBIX PSIOB B
NpUOIMKEHHBIX BhIUMCICHUAX. Psanbl @ypbe. Koappuumentsr @ypre u
ux csoictBa. Teopema O CXOAMMOCTH TPUTOHOMETPUYECKUX PsAIOB
®ypbe. ITlonarue opToHOpMUpPOBAaHHOM cucTeMbl (yHKIMA. EE
NPUMEHEHUE Ul pasiokeHus QyHKuuil. PaznoxkeHue YETHBIX U
HEYeTHBIX (PyHKIMI B TpuroHomerpuueckuit psig Oypwe. CrienuaibHbie
npUEMBI pa3iokeHHs PYHKUMH B 3aBUCUMOCTH OT 3aJIaHHOTO MHTEpBajia
pasznoxenus. Ilpumenenune TpuroHoMerpuueckuMm panoB Pypee B
NPUOTMKEHHBIX BEIUMCIICHUSIX.

KpaTHble 1 NOBEPXHOCTHBIE MHTETPAIIBI

JIBoiHOM wWHTEerpan. 3ajgadd, MNPUBOAAILME K TOHATHIO JIBOMHOTO
uHTerpana. Ero ompeneneHne W OCHOBHBIE CBOWCTBA. BpruncieHue
JBOMHOIO  MHTErpajla  IIOCJIEAOBATEIBHBIM  HHTETPUPOBAHUEM.
Brrancnenue romanae 1 00bEMOB ¢ IMMOMOIIBIO JTBOMHOTO MHTErpaa.
3aMeHa MEepEeMEHHBIX B JIBOMHOM HHTerpaie. J[BOWHON uWHTErpail B
MOJIIPHOM ~ chcTeMe  KoopauHaT. TpoiHOM  uHTerpan. 3ajauu,
MPUBOJAIIME K IOHATHIO TPOMHOrO HHTErpayia. Ero omnpexneneHue u
OCHOBHBIE CBOMCTBA. Boruucnenue TPOMHOTO UHTErpaia
NOCJIeI0BATEIbHBIM UHTETPUPOBAHUEM. 3aMEHA IEPEMEHHBIX B TPOMHOM
UHTErpasie. BplunciaeHne TPOWHBIX MHTETPAIOB B IWJIMHIPUYECKHUX U
cepuyeckux  KoopauHatax. @DuU3MUECKHUE U T€OMETPUYECKHE
NPUJIOKEHUSI ~ TPOMHBIX ~ MHTETPAJOB  (BBIYMCICHHE  IUIOMIAJCH
MOBEPXHOCTEN, MAacC, CTaTUYECKMX MOMEHTOB, MOMEHTOB WHEPLMHU U
KOOpJMHAT IIEHTPAa TSHKECTH NPOCTPAHCTBEHHBIX ¢uryp). Ilnomanp
noBepxHocTU. OnpesesieHne MOBEPXHOCTHBIX MHTErpaioB. CBOMCTBA U
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npuMepbl BbrurciaeHui. OnpeneseHue u MpuMepbl HHTErPaJIOB MEPBOTO U
BTOpOro poaa. CBoiCTBa U MPUMEPHI BEIUMCIICHUH.

Tema 8. Teopus nmomns
CkaisipHoe niosie. [IpousBoHas no HanpapiaeHUIo U rpaaueHt. [Ipumepsr
BBIUHCIICHUM U IIPWIOKEHMsI. BektopHoe nosie. [10TOK BEKTOPHOTO Mot
4yepe3 OPUEHTUPOBAHHBIC TMOBEPXHOCTH, €TO CBOMCTBA M (DHU3WUYCCKUMA
cmbicit. Teopema Octporpaackoro. J{uBepreHiysi BEKTOPHOTO MOJs, €€
CBOMCTBA M BBIYMCIICHHE B JEKAPTOBBIX KOOpAHMHATaX. DU3NYECKUid
cMbIcnn auBepreHumu. CoJeHOMAAIbHOE IoJIe, €ro cBoiictBa. Pabota
cwiioBoro nois. Hupkynsius BekropHoro noisi. Teopema Crokca. Potop
BEKTOPHOIO TIOJIA, €ro CBOMCTBA M BBIUYMCIEHHE B JEKAPTOBBIX
KOOpJWHATaX. 3aJaud, IPUBOASAIIAE K TIOHATHIO KPUBOJIMHEWHBIX
uHTEerpasioB. OrnpeneneHnue KPUBOJIMHEWHBIX HMHTErpajioB 1-ro pona.
OcCHOBHBIE CBOWCTBA KPUBOJIMHEWHBIX HUHTErpajioB 1-ro poma. Ux
reomMerpuueckue U ¢usznyeckue — npwioxkeHus.  OnpezneneHue
KPUBOJIMHEMHBIX ~HMHTETpaioB 2-ro  poaa. (OCHOBHBIE CBOWCTBa
KPUBOJIMHEWHBIX HHTETPANIOB 2-TO poja. YCIOBUE HE3aBUCUMOCTH
KPUBOJMHEHHOTO MHTETpasia 2-T0 pojia oT Gpopmbl myTH. [loTeHnansHoe
T0JI€, €ro CBOMCTBA. Y CI0OBUE MOTEHUMAIBHOCTH. CIOCOOBI ONpeIeeHUs
ITOTEHILIAAJIA.
4.3. Jleknuu
O0bem yacos
Ne ni/m Ha3BaHue Tembl Ounasn 3aounas
¢popma dpopma

Cewmectp 1 o1 10

Tema 1. | Jluneitnas anre6pa 15 2

Tema 2. | AHaTUTUYECKAS TEOMETPHUS 18 2

Tema 3. | MatemaTudeckuii aHamu3 18 6

Cemectp 2 51 10

Tema 3. | MaremMaThdecKkuii aHaam3 25 6

Tema 4. | KoMIuiekcHbIN aHamm3 8 1

Tema 5. | IuddepenunanbHble ypaBHEHHS 18 3

Cemectp 3 34 6

Tema 6. | Teopus pagoB 12 2

Tema 7. | KpaTHble 1 HOBEPXHOCTHBIE HHTETPAJIBI 14 3

Tema 8. | Teopus nous 8 1

Hroro: 136 26

4.4. TlpakTH4ecKHe 3aHATHUS

O0beM yacoB
Ne i/ Ha3BaHue TeMblI Ounas 3aouHan
¢popma dhopma
Cemectp 1 51 8
Tema 1. | Jluneiinas anreOpa 15 2




Tema 2. | AHaIUTHYECKAs TEOMETPHUS 18 2
Tema 3. | MaTremaTnueckuii aHanus 18 4
Cemectp 2 51 8
Tema 3. | MareMaTUueCKuii aHAIN3 25 4
Tema 4. | KoMmuiekcHbII aHanm3 8 1
Tema 5. | JluddepeHunansapie ypaBHEHUS 18 3
Cemectp 3 34 6
Tema 6. | Teopus psnoB 12 2
Tema 7. | KparHble ¥ IOBEPXHOCTHBIE HHTETPAIBI 14 2
Tema 8. | Teopus noss 8 2
Hroro: 136 22

4.5. JlabopaTopHbie padoThI
JIaGopaTopHbie pabOTHI MO TUCITUTUIMHE HE TIPEYCMOTPEHBI.

4.6. CamocTosiTeJibHasi padoTa CTY/IEHTOB

O0beM yacoB

Ha3Baunmue
Ne i/ Bux CPC Ounasn 3aouHan
TEMbI
dpopma ¢popma
Cemectp 1 87 171
HOArOTOBKA K KOHTPOJIBLHOMN
Tema 1. | JIuneiinas anrebpa | pabore; BBITIOJIHEHHUE 23 45
WHMBUIYAILHOTO 3a1aHusl
HOATOTOBKA K KOHTPOJIBHOM
AHanmuTaueckas
Tema 2. pabore; BBIITOJTHEHHUE 32 46
reoOMETpHUs
WH/MBU/IYaJIbHOTO 33/1aHHsl.
o IIOATOTOBKA K KOHTPOJIBHOU
Marematnueckuii
Tema 3. pabore; BBIIIOJHEHHUE 32 80
aHan3
WHMBUIYaILHOTO 3a1aHHsl.
Cemectp 2 87 171
N MOJArOTOBKA K KOHTPOJIBHOMH
Maremarnyeckuii
Tema3. | = . pabore; BBINIOJIHEHHE 42 93
WHMBUIYaILHOTO 3a1aHHsl.
KomruiekcHbIi BBITIOJTHEHHUE OMAIITHETO
Tema 4. A 12 18
aHAIN3 3QJIaHUSL.
HOATOTOBKA K KOHTPOJIBHOM
uddepennuansa
Tema 5. Jnddepenn pabore; BBINOJIHEHHE 33 60
bI€ YPaBHEHUS
WH/MBU/IYaIbHOTO 33/1aHHsl.
Cemectp 3 58 114
HOATOTOBKA K KOHTPOJIBHOMN
Tema 6. | Teopus psizoB pabore; BBINOJIHEHHE 20 40
VHMBUIYaILHOTO 3a1aHHsl.
KpatHbie ¥ | HOATOTOBKA K KOHTPOJIBLHOMN
Tema 7. | mOBEPXHOCTHBIE pabore; BBIMTOJTHEHUE 22 46
UHTETPAIBI WHIMBU/IYaILHOTO 3a/1aHHsl.
BBITIOJIHEHHUE
Tema 8. | Teopus nons 16 28
VHMBUIYaILHOTO 3a1aHHsl.
HToro: 232 456
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4.7. KypcoBble padoThl/IPOEKTHI.
KypcoBbie paboThI 10 TUCHUIUIMHE HE MTPEYCMOTPEHBI.

5. O0pa3oBareJibHbIE TEXHOJIOTHH

[IpenogaBanue OUCHUIUIMHBI BEIETCS C NPUMEHEHHUEM CIENYIOIUX BHJIOB
00pa30BaTeNbHBIX TEXHOJIOTUM:

— TPAAULIMOHHBIE OOBSCHUTEIBHO-WIIIOCTPATUBHBIE TEXHOJOTUH, KOTOpBIE
00ecreunBaOT JTOCTYIHOCTh y4eOHOro marepuana Juisi OOJIBLIMHCTBA CTYACHTOB,
CUCTEMHOCTb, OTPa0OTaHHOCTh OPTraHU3alMOHHBIX ()OPM U TPUBBIYHBIX METOJIOB,
OTHOCHUTEIFHO MaJjible 3aTpaThl BPEMEHU;

— TEXHOJIOTUU TMPOOJEeMHOro OOyuYeHHUs, HaIpaBJICHHbIE Ha pa3BUTHE
MO3HABATEIIbHON AaKTHUBHOCTH, TBOPYECKOW CAMOCTOSITEIBHOCTH CTYJE€HTOB U
NPEANOJaralolfe MOCIeI0BAaTEIbHOE W IIEJICHANPABICHHOE BBIIBHKEHUE NEPEN
CTYJIEHTOM I103HaBaTEJIbHbIX 33J]1a4, PA3pElICHHE KOTOPBIX MO3BOJIAET CTYIECHTaM
aKTUBHO YCBaWmBaTh 3HaHUS (MCHOJB3YIOTCS TOUCKOBBIE METOMBI; TOCTAaHOBKA
NO3HABATEJIbHBIX 33]1a4);

— TEXHOJIOTUM Pa3BUBAIOLIETO OOYy4YeHUSs, IO3BOJSIOUIME OPUEHTUPOBATH
y4eOHBIN MpOLIeCC HA MOTEHLUAIbHbIE BO3MOKHOCTH CTYJEHTOB, UX PEaJU3aLUI0 U
pa3BUTHE;

— TEXHOJIOTUM KOHLUEHTPUPOBAHHOIO OOYYEHHMs, CyTh KOTOPBIX COCTOUT B
CO3/IaHUU MaKCHMAaJIbHO OJIM3KOM K €CTECTBEHHBIM ICUXOJIOTUYECKUM OCOOEHHOCTSIM
YEJIOBEUECKOr0 BOCIPUATHS CTPYKTYpbl y4e€OHOTO Ipolecca U KOTOpbIE JaroT
BO3MOXKHOCTH TTTyOOKOTO M CHCTEMHOTO U3YUYCHHSI COACPKAHUS YICOHBIX TUCIUTUTMH
3a cueT OOBCIUHCHHUS 3aHITUN B TEMAaTHUSCKHUE OJIOKH;

— TEXHOJIOTUM MOJYJIBHOTO OOY4Y€HHUs, JAIOLIME BO3MOXHOCTh OOECHedYeHUs
rEOKOCTH Tpoliecca 00y4eHHs, alanTallii €ro K WHANBUAYAIBHBIM MOTPEOHOCTSIM U
0COOEHHOCTSIM O0yJaronuxcs (MPUMEHSIIOTCS, KaK MPaBUjIO, MPU CAMOCTOSTEIHLHOM
O0Oy4EeHHH CTYAECHTOB 110 MHAUBUIYAIbHOMY YUYEOHOMY IUIaHY);

— TeXHoJoruu  auddepeHIupoBaHHOTO0  OOy4eHHs,  OOeCIeUnBAIONIUE
BO3MOXXHOCTh CO3/IaHHS ONTHUMAJIbHBIX YCIOBUM JJI pa3BUTHUS MHTEPECOB U
CHOCOOHOCTEH CTYAEHTOB, B TOM YHCJIE U CTYJIEHTOB C 0COOBIMU 00pa30BaTEIbHBIMU
HOTPEOHOCTSIMU, YTO TO3BOJIAET pEATU30BaTh B KYJbTYpHO-00Pa30BaTEIbHOM
IPOCTPAHCTBE YHUBEPCUTETA UJICI0 CO3/IaHUS PAaBHBIX BO3MOKHOCTEN IS MOJTy4EHUs
oOpa3oBaHUs

— TE€XHOJIOTUM AKTUBHOTO (KOHTEKCTHOTO) OOYYEHUs, C MOMOUIBI0 KOTOPBIX
OCYUIECTBJISIETCS. MOJAEIUPOBAHUE MPEIMETHOr0, MPOOJEMHOTO U COLMAIBHOIO
coJiepkaHus Oyaymie mpoecCuOHabHON EATEIbHOCTH CTYIEHTOB (MCIOJIb3YOTCS
aKTUBHBIC U MHTEPAKTUBHBIE METOIbI OOYUEHUS) U T.1.

MakcumanbHas 3(PQGEKTUBHOCTh MEIArOrMYecKoro IMpolecca JI0CTUTaeTCs
MyTeM KOHCTPYHPOBAHHS ONTHMAIbHOTO KOMITJIEKCA MEIarOrHueCcKUX TeXHOJIOTHI U
(um) WX DIEMEHTOB Ha  JIMYHOCTHO-OPUEHTHPOBAHHOW, JEATEIHLHOCTHOM,
JTMAJIOTUYECKON OCHOBE M HCIIOJIb30BaHHUSI HEOOXOJIMMBIX COBPEMEHHBIX CPE/ICTB
oOy4eHus.
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6. @®opMBI KOHTPOJISI OCBOCHHUS AUCHHUIIINHBI

Texkymass arrectanus CTyACHTOB IPOU3BOAMUTCS B JUCKPETHBIE BPEMEHHBIC
MHTEPBAJIBI JICKTOPOM WM IIPENOAABaTENIEM, BEAYIIUM IMPAKTUYECKUE 3aHATHS I10
JTUCIUIUIMHE B CIEAYIOMUX Gopmax:

— (ppoHTANIbHBIE U UHANBUAYAIbHBIE OMPOCHI;

— KOHTPOJIbHBIE PA0OTHI,

— 3aIIMTa UHANBUAYAIbHBIX/TOMAIIHUX 3a1aHUH.

DOoH/BI OLICHOYHBIX CPEICTB, BKJTFOYAIOIIINE TUIIOBBIE
WH/IMBU/IyaJIbHbIC/ TOMAIIHUE 3a/IaHUsI, KOHTPOJIbHBIE PA0OThI, TIO3BOJISIOIINE OLIEHUTD
pe3ynbTaThl TEKYIIEH W NPOMEXKYTOYHOW arrecTauu oOydaromuxcs IO JaHHOM
JUCLUIUIMHE, TOMELIAIOTCS B MPUIOKEHUM K pabodell MmporpaMMe B COOTBETCTBHUHM C
«ITonoxeHnnem o (poH/Ie OLICHOUHBIX CPEACTBY.

dopma aTTeCTALMU 110 PE3yJIbTaTaM OCBOCHHUSI JUCLUIIIIMHBI IPOXOIUT B popMe
IIMCBMEHHOI'O 3K3aMEHA, BKJIIOYAIOIIEIO0 TEOPETUYECKUE BOIIPOCHI U IPAKTHYECKUE
3a/aHus. B cilydae HEnoJIHOTO, CIIOPHOIO WJIM HEKOPPEKTHOTO BBINIOJHEHUS 3a/1aHUS
IIACBMEHHOI'O JK3aMEHa, JOIYCKAETCS YTOUYHSAIOLIMK YCTHBIM OINPOC CTyAEHTa, HA
OCHOBAaHMH  KOTOPOrO  BO3MOKHA  KOPPEKTHPOBKAa  OLEHKM  PE3YJIbTAaTOB
IIPOMEXKYTOUHOM arrecTauuu. JJOImyCck K IpOMEKYTOYHOM aTTECTALIUU MPOU3BOIUTCS
Ha OCHOBAaHHWHM PE3YyJbTATOB TEKYIIETO KOHTPOJISI, a HWMEHHO OTCYTCTBHIO
3aJI0JKEHHOCTEH 110 BCEM BUIAM TEKYILETO KOHTPOJIS.

B sKx3amMeHallMOHHYIO BEIOMOCTD M 3a4YE€THYIO KHHM)KKY BBICTABIISIFOTCS OLIEHKHU
10 1IKaJe, IPUBEACHHON B Ta0IuIIe.

[ITkasna oLeHuBaHUs XapakTepuCTHKa 3HaHUsI [IPEIMETa U OTBETOB

oTIr4HO (5) CrynmeHT TiyOOKO M B TOJHOM OOBEME BJAIEET MNPOrPaAaMMHBIM
MarepuaioM. I'paMOTHO, MCYepIbIBAIOIIE U JIOTUYHO €ro HM3JaraeT B
YCTHOM WM ncbMeHHOM (opme. IIpu 3TOM 3HAaeT peKOMEHOBaHHYIO
JUTEepaTypy, NPOsBIAET TBOPUYECKHIA MOAXO/ B OTBETAX Ha BOIPOCHI U
MPaBHJIBHO OOOCHOBBIBAET TMPUHSTBHIE pEIICHHs, XOPOIIO BIIAJeeT
YMEHUSIMU M HAaBbIKAMH [P BBIOJHEHUHU NTPAKTHYECKUX 3a]1a4.
xoporto (4) CTyneHT 3HaeT NporpaMMHBIA Marepual, IPaMOTHO M 1O CYTH
u3JaraeT ero B YCTHOW MM NHCbMEHHOW (opme, gomyckas
HE3HAYUTEIbHBIE HETOYHOCTH B  YTBEPXKACHHUAX, TPAKTOBKAX,
OTIpeNIeNIEHUSIX U KaTeropusix WM HE3HAYUTEIbHOE KOJIMUYECTBO
omuOok. [Ipu 3TOM BiameeT HeOOXOAMMBIMA YMEHUSMHU M HaBBIKAMHA
TIPU BBINOJIHEHUH TPAKTUYECKHX 3a/1a4.
ynosnerBoputenbHO (3) | CTyaeHT 3HaeT TOJIBKO OCHOBHOW TNpOrpaMMHBIA  MaTepuail,
JIONyCKAaeT HETOYHOCTH, HEJOCTaTOYHO YETKHE (OPMYIUPOBKH,
HEMOCJIeJ0BaTeIbHOCTh B OTBETAX, M3JIaraéMblX B YCTHOH WM
MUCHbMEHHOU (popme. [Ipr AITOM HEeZOCTaTOYHO BIIAJCET YMEHUSIMHU U
HaBbIKAMU TIPH BBIMOJIHEHUM NpPaKTHYECKUX 3afad. JlomyckaeT 1o
30% omunOOK B M3/1araeMbIX OTBETaX.
HEyJI0BIeTBOPUTENBHO (2) | CTyAeHT He 3HAeT 3HAYUTEIbHON YacTH MPOTrpaMMHOIO MaTepuaa.
[Tpu >TOM OTYyCKaeT MPUHIMITHAIEHBIC OMTMOKH B JOKA3aTEIbCTBAX,
B TPAKTOBKE MOHATUN M KaTETOPHH, MPOSBISIET HU3KYIO KYIbTYPY
3HaHWI, HE BIIAZICET OCHOBHBIMH YMEHHUSMH W HaBBIKAMH TPHU
BBIMIOJIHEHUH TpakTHUecKuX 3anad. CTyIeHT OTKa3bIBaeTcs OT
OTBETOB Ha JIOTIOJIHUTEIILHBIE BOITPOCHL.
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7. YueOHO-MeTOANYeCKOe W MPOrpaMMHO-uH(poOpMAaLHOHHOE olecrevyeHue
AUCHHUIIMHBI:

a) OCHOBHAas JiUTeparypa:

1. Kupkunckuii A.C., Matematnueckuii ananus : YueOHoe nmocoOue i By30B /
Kupkuncknii A.C. - M.: Akagemuueckuii [Ipoekt, 2019. - 526 c. (Gaudeamus) - ISBN
978-5-8291-3040-4 - Tekcrt : anexkrponusiii / DbC "KoncynpTanT cryaenTa : [caT].
- URL : http://www.studentlibrary.ru/book/ISBN9785829130404.html  (maTta
obpamienust: 02.09.2019). - Pexxum goctyna : 1o MOJIITUCKE.

2. Makcumenko B.H., Kypc matemarnueckoro ananmsa : yaeOHUK / MakCUMEHKO
B.H. - HoBocubupck : M3a-8o HI'TVY, 2016. (Cepus "Yueouuku HI'TY") - ISBN 978-
5-7782-2914-3 - Tekct : anexrponnbiit // DbC "KoHcynbTaHT crynenta" : [calT]. -
URL  :  http://www.studentlibrary.ru/book/ISBN9785778229143.html ~ (mara
obpamenus: 02.09.2019). - Pexxum goctymna : 1o MOAMKMCKE.

3. Tlomoe B.C., Jluneitnas anre6pa : yuyeOHoe nocooue / B.C. IloroB - M. :
M3natensctBo MI'TY um. H. D. baymana, 2016. - 251 c. - ISBN 978-5-7038-4305-5 -
Texcr : oamektponnsrii // OBC "Koncymerant crygenta" : [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN9785703843055.html  (mata oOpaiuenus:
02.09.2019). - Pexxum noctyma : 1o TOIHCKE.

4. Yeromun A.IL., JIunelinas anreOpa v aHaIUTH4YECKash TEOMETPHUS : ydeOHOE
rmocobue / Yerommn A.IL. - PocroB u/]] : U3a-Bo FODVY, 2015. - 150 c. - ISBN 978-5-
9275-1728-2 - Tekcr : anekTponnsiii / DbC "Koncynbrant ctynenta” : [cait]. - URL

http://www.studentlibrary.ru/book/ISBN9785927517282.html (mata oOparieHus:
02.09.2019). - Pexxum jrocTymna : 1o HOIMHCKE.

0) AOMOJIHMTEIbHASA JIUTEepaTypa:

1. bexnemumen JI. B. Kypc ananutudeckoit reomeTpuu M JUHEHHON anreOpbl
[Texct] : yueOnuk / JI. B. beknemures. - 5-¢ u3z., nepepad. - M. : Hayka, 1984, —
320 c.

2. bepmant A. @. KpaTkuii Kypc MmaTeMaTudeckoro ananusa [Tekcr] : yueOHUK /
A. @. bepmant, U. I'. ApamanoBud. - 8-¢ u3n., ucnp. u gom. - M. : Hayka, 1973. —
720 c.

3. bepman I'. H. COoopHuK 3a1a4 110 Kypcy MaTeMaTH4decKoro anammsa [Tekcr] :
yue0. mocobue / I'. H. bepman. - 20-e u3a. - M. : Hayka, 1985. - 384 c.

4. Nanxko I1. E. Beiciiasg MmaTeMaTrka B ynpaKHEHHSIX U 3a1a4dax: Yue0. [locodue
115t By3oB / I1. E. lanko, A. I'. Tlonos, T. {. KoxxeBuukona, C. I1. Jlanko. — 7-e u3j.,
uctp. - M. : OO0 «M3narensctBo ACT»: OO0 «U3pgarensctBO «Mup u
O6pazoBanuey, 2014. - 816 c.

5. Knerenuk /1. B. COopHUK 3a1a4 110 aHaIMTHYECKOM reometpun [ Teker] : yueo.
nocobue jis BTy3oB / JI. B. Knerenmk ; mox pea. H. B. Edwumona. - CIIO. :
"CneunanbHas nureparypa’, 1998. - 200 c.

6. I'pubanoB B. M. Briciias matematuka. Kype nexmmii. Y. 1 [Tekcr] / B. M.
['pubanos, H. M. Kpamaps, O. I1. lIexn. - Jlyranck : U3n-so BHY um. B. [Jans, 2002.
- 164 c.

7. I'pubanoB B. M. Briciias matematuka. Kypc nexumii. Y. 2 [Tekcer] / B. M.
['pubanos, H. M. Kpamaps, O. I1. IBexn. - JIyranck : U3n-so BHY um. B. [ans, 2002.
- 144 c.
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8. I'pubanoB B. M. Bricmias marematuka. Kypc nexuwmii. Y. 3 [Tekcr] / B. M.
I'pubanos, H. M. Kpamaps, O. I1. llIBexn. - JIyranck : U3a-so BHY um. B. Jlans, 2003.
- 174 c.

9. uennep B. E. Kpatkuit kypc Beiciieii marematuku. B 2 1. [Teker] : yueO0.
noco6ue / B. E. llIneiinep, A. Y. Cayuxuii, A. C. lymoB. - 2-e uza., nepepad. u J101.
- M. : Bercm. mkona, 1978. - 328 c.

10. COopHuk 3amau mo mMareMatuke mis BTy3oB. Y. 1. JluneitHas anreOpa u
OCHOBBI MareMmarmueckoro aHaimsa [Tekcr] : yueb. mocobwe / mom pem.: A. B.
Edumosa, b. I1. [lemunoBuua. - M. : Hayka, 1981. - 464 c.

11. COopHuk 3amau 1mo maremartuke Jyuisi BTy30B. Y. 2. CrienuanabHble pa3zielibl
MaTteMaTudeckoro aHanusa [ Tekct] : yue6. mocodue / moxa pen.: A. B. E¢pumosa, b. I1.
HemunoBuua. - M. : Hayka, 1981. - 368 c.

12. Byrpos . C. Beicmias matematuka. B 3 1. Juddepenuunanbnoe u
uHTerpainpbHoe ucuucinenue [Tekcr] : yueOnuk mnsa By3oB / S. C. byrpos, C. M.
Huxonbckuii. - 8-¢ uzn., crep. - M. : [Ipoda, 2007. - 509 c.

13. KyapssueB B. A. Kpartkuii kypc Bbicmieid matematuku [Tekct] : yueb.
nocodue / B. A. Kyapssues, b. I1. JlemunoBuu. - 4-¢ uza., nepepad. u gom. - M. :
Hayxka, 1975. - 624 c.

14. TIuckynoB H. C. [uddepenunanbHoe U MHTErpajbHOe ucuucieHus: s
BTY30B. [Tekcr] : yue6. mocodue / H. C. [Tuckynos. - 13- u3n. - M. : Hayka, 1985. -
560 c.

15. byrpoB . C. luddepenmansHoe U uHTerpaibHoe ucuucienue [Tekct] :
yueOnuk / 5. C. byrpos, C. M. Hukonbckuii. - M. : Hayka, 1984. - 432 c.

B) METOAUYECKUE YKAZAHUS:

1. Meroauyeckue peKOMEHAANMM W COOPHUK MPUMEPOB JJIsi BBIMOJHEHUS
WHJMBUAYAJIbHBIX 3aJaHUI MO BbIcuIel MatemaTuke. Paznen: «JIuneliHas u BeKTOpHast
anredpa» Mg CTYICHTOB WHKEHEPHBIX, JJICKTPOTEXHUYECKUX M IKOHOMHUYECKHUX
HaIpaBJICHU TOATOTOBKH [DIeKTpoHHBIM pecypc] / coct.: B. B. Mansiii, /1. B.
Mausiii, B. C. lenokos. - JIyranck : JIHY um. B. [Jansg, 2019. - 156 c.

2. Metoanueckre yka3zaHusl K MPaKTUYECKOW paboTe mo AucuuiuiuHe “Bricmmas
MateMatuka” [DneKkTpoHHbIM pecypc| . U.1 : JluneitHas anreOpa ¥ aHamuTUYeCKas
reomeTpusi / cocT.: B. B. Mansrii, JI. B. Mansrit. - JIyrauck : JII'Y um. B. Hans, 2015.
-82c.

3. Meronuueckue yka3aHusi K IPaKTUYECKON paboTte 1o auciuriuHe “Boicias
MateMatuka’ [DaexTponHbii pecypce] . Y. 2 : luddepennmanbaoe ncuuciaeHue / cocT.:
B. B. Mansiii, JI. B. Mansiid. - JIyrauck : JII'Y um. B. Hans, 2015. - 71 c.

4. Meroanueckue ykazaHus K MPaKTUYECKON padoTe 1o aucuuiuiiae “Briciias
MateMatuka” [DnekTpoHHbIil pecypc] . U. 3 : UnterpanbHoe ucuncnenue / coct.: B.
B. Mansmi, 1. B. Maesri. - JIyraack : JII'Y um. B. Jlans, 2015. - 70 c.

yT
5. Meroanyeckye yKa3saHHusI K IMPAKTHYECKOW padoTe mo aucHuiuinie “Bpicimas
y
MareMatuka”’ [DnektpoHHbld pecypc] . U. 4 : DyHKIMUM MHOTHX MEPEMEHHBIX.
Huddepennmanbusie ypaBHeHus / cocT.: B. B. Mansiid, /[. B. Mansiit. - JIyranck : JIT'Y
uMm. B. ansg, 2015. - 67 c.

6. Metoauyeckue ykazaHusl K IpakTUUECKON padoTe mo aucuuruinHe “Briciias
MateMartuka” [DnexkTpoHHbli pecypce] . U.5 : Psnpl / coct.: A. B. Bumnesckuii, B. B.
Mausiid, J{. B. Mansriit. - JIyranck : BHY um. B. Jang, 2013. - 80 c.
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/. MeTtonyeckue ykazaHusl K MpakTH4YecKol pabore mo aucuuiuinie “Broicinas
MaTeMaTtuka’ [DJEKTpOHHBIN pecypc] 4.6 KpaTtHble, KpHUBOJIMHEWHBIE,
MOBEPXHOCTHBIE HHTETpaIBl. Teopus moiis / cocT.: A. B. BummneBckuii, B. B. Marbiit,
J1. B. Mausiit. - JIyranck : BHY um. B. Mana, 2013. - 80 c.

I) HHTEPHET-Pecypcehl:

MuHuCTepCTBO  00pa3oBaHUS W
http://mMuHOOpHAYKU. P/

OdenepanpHas ciaykb0a 1O Ham30py B cdepe o00pa3oBaHUS W HAYKH —
http://obrnadzor.gov.ru/

MunucTtepcTBo oOpazoBanus W Hayku Jlyranckoi Hapomuoit PecnyOmuku —
https://minobr.su

Haponausiii coet Jlyranckoit Hapoanoit Pecrryomuku — https://nsinr.su

[Topran ®enepalibHBIX TOCYAAPCTBEHHBIX 00pPA30BATENbHBIX CTaHAAPTOB
BhICIIIEro oOpa3oBanus — http://fgosvo.ru

denepanbHblil moprai «Poccuiickoe odOpazoBanuey — http://www.edu.ru/

Nudopmarnmonnas cuctrema «EamHOEe OKHO mocTynma K 00pa3oBaTelbHBIM
pecypcam» — http://window.edu.ru/

Hayku Poccuiickonn @enepaunn  —

@enepanbHblii  UEHTP HH(DOPMALMOHHO-00PA30BATENbHBIX PECYPCOB  —
http://fcior.edu.ru/

DJIEKTPOHHBIE OMOTHOTEYHbIE CHCTEMbI H PeCypChl

OnexkTpoHHO-OMOMMoTeyHass  cucremMa  «KoHcynbTaHT — cTylneHTa» — —

http://www.studentlibrary.ru/cgi-bin/mb4x
DeKTpOHHO-0MOIMoTeuHas cructemMa «StudMed.ruy —https://www.studmed.ru
NudpopmanuoHHblii pecypc 0M01H0TEeKH 00Pa30BaTEIbHON OPraHN3alMU
Hayunas 6ubnanorexa umenu A. H. Konsiesa — http://biblio.dahluniver.ru/

8. MaTepuaIbHO-TeXHHYECKOe o0ecnevyeHne TUCIUIINHbI

OcBoeHUe JUCHUIUIMHBI «MaTemaTuka» MpeArnoyiaraéT HCIOJIb30BaHUE
aKaJEMHUYECKUX ayJAUTOPUH, COOTBETCTBYIOIIMX JEUCTBYIOIIMM CAHUTAPHBIM U
MIPOTHUBOMNOXKAPHBIM MTPaBUJIaM U HOpMaM.

[Ipouee: pabouee MecTo TpernojaBaTessi, OCHAIIEHHOEC KOMIBIOTEPOM C
noctynoM B UHTEpHET.

[IporpammHoOe o0OecrieyeHue:

becniaTHoe
DYyHKIHOHAIBHOE
MporpamMMHoOe Ccebliku
Ha3HAYEHHUe
obecneueHue

Od¢ucHslii makeT

Libre Office 6.3.1

https://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

OnepanuoHHast https://ubuntu.com/

crcTema UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bbpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bbpayzep Opera http://www.opera.com
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http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/

ITouyTOBBIIT KJIUEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

DaiisI-MeHeIKep

Far Manager

http://www.farmanager.com/download.php

ApxuBaTop 7Zip http://www.7-zip.org/

. http://www.gimp.org/
Fsaigzecmﬂ f\z/llall\r/llipulétci;ol\r]\%ro”gﬁ; http://gimp.ru/viewpage.php?page_id=8
peAaxTop P g http://ru.wikipedia.org/wiki/GIMP
Pemakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Ayauoruieiiep VLC http://www.videolan.org/vic/
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http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
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http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
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