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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO JUCUHUILIHHE,
COOTHECEeHHbIE C IVIAaHUPyeMbIMU pe3yJbTatamu ocBoenusi OIIOII

1.1. Heap u 3a7a4n TUCHHUILTHHBI

Nuxenep no HanpaiaeHuto noarotosku 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJIOTUYECKUE
CpeAcTBa JIOJKEH OBbITh MOATOTOBJIEH K PELICHUIO 3ajad NMpo(ecCHOHAIBHOM AEATeNbHOCTH Clie-
JYIOLUX THUIOB. MPOEKTHO-KOHCTPYKTOPCKHM; Hay4HO-UCCIIEOBATEIbCKUNA; MPOU3BOACTBEHHO-
TEXHOJIOTUYECKUH.

Heab qucuumimHbl — cHOpMHUPOBATH y OOYUAIOIIUXCS CUCTEMY (PYHIAMEHTAIBHBIX 3HAHUIA,
HEOOXOAMMBIX Ul TOCIEAYIONIeH MOATOTOBKM OakanaBpa, CIIOCOOHOTO NMPUMEHATh MaTreMaThye-
CKHE€ METOJbl B PEUICHUH MPAKTUYECKUX 3a]ad CEeIbCKOXO3HCTBEHHOTO MPOU3BOJICTBA, a TaKkKe
CIOCOOCTBYIOIIMX JaTbHEHIIEMY Pa3BUTHIO TUYHOCTH.

3agauu AUCHMILIMHBI:

— U3y4YUTh OCHOBBI MAaTEMaTHYECKOI'O ammnapara HeoOXOAMMOro Uil PeIIeHUs] TEOPETUYECKUX
U MPAKTUYECKUX 3a]a4;

— (opmHpoBaTh YMEHHUS CaMOCTOSITEJIBHO U3ydaTh YUYEOHYIO U HAaydyHYIO JIUTEpaTypy IO Ma-
TEMaTHUKE U €€ IPUI0KEHUSM;

— Pa3BHBATh JIOTHYECKOE U AITOPUTMUUYECKOE MBIIIJICHUE;

— TOBBIILIATh OOLINI YpOBEHb MAaTEMAaTUUYECKOM KYJIbTYpPBI;

— (dopMHpOBaTh HABBIKM MAaTEMaTHYECKOTO MCCIIEIOBAHUS IMPHUKIAAHBIX BOIPOCOB, YMEHUS
HCIOJb30BAaTh MAaTEMATUYECKUE METOJbl U OCHOBBI MaTeMaTHYECKOTO MOJICJIMPOBAaHUS B
MPUKIIAJHBIX 331a4ax Oyaymieit mpodeccHoHaIbHOM NesITeTbHOCTH.

1.2. KomneTeHIIUM M HHAUKATOPHI UX JIOCTHKEHHIi

OIIK-1 CnocobeH cTaBUTh U pellaTh MHKEHEPHbIE U HAyYHO-TEXHUYECKHE 3a]1auM B cepe cBoei
poeCCHOHATLHOMN JESATENbHOCTH U HOBBIX MEXIUCIUILIMHAPHBIX HANPABICHUH ¢ HUCIOIb30BaHU-
€M €CTECTBEHHOHAYYHbIX, MATEMaTHUECKUX M TEXHOJIOTHYECKUX MOJIEIEH.

Konx n nammeHoBa-
;gﬁ;;gg;?gﬁ_ ®opmupyemsie 3YH
METSHIINU
N-1omk-1 3HAHUSI OO0yuaromuiics T0KEeH 3HATh: OCHOBHBIC MIOHATUS U METOJIbI
CraBuT U peuiaer MaTeMaTUKU JJIs peUIeHUs] CTaHAAPTHBIX 3a7a4 B COOTBETCTBUU
WH)XEHEPHBIC U C HAIMPaBJICHHOCTHIO MTPOPECCHOHATILHON e TETHFHOCTH -
HAy4YHO- (b1.0.08-3.1)

TEXHUYECKHE 3a/1a- | yMEHUS OOyyaromuiics TOJKEH yMETh: UCIOIb30BaTh MaTeMaTuye-
4n B cpepe cBoei CKMI1 anmapar Juisi peleHns CTaHIapTHBIX 33/1a4 B COOTBET-
podeCCuOoHAITb- CTBUH C HAIIPaBIECHHOCTHIO TPOPECCHOHATBHON AEATETHHOCTH-

HOHU OeITEIbHOCTH (b1.0.08-V.1)

1 HOBBIX MEXIWC- | HaBBIKH OO0yyaromuiicst TOMKEH BIIAJETh: HABBIKAMU HUCIIOJIb30BAHUS

[UTUTHHAPHBIX MaTeMaTUYeCKOTo arnmapara Jyisl pelieH!s CTaHIapTHBIX 3a71a4

HaIlpaBJIEHUH C UC- B COOTBETCTBUU C HAIIPABJICHHOCTHIO MPOdECCHOHATHHON Aes-

MMOJIE30BaHUEM TENHHOCTH -

€CTeCTBCHHOHAYY- (b1.0.08-H.1)

HBIX, MaTeMaTHye-

CKUX M TEXHOJIOTH-

YeCKUX MoJelIeh




2. Mecto aucunminnsl B ctpykrype OITIOII

Juctummaa «MareMaTruka» OTHOCUTCS K 00s3aTeIbHONM YaCTH OCHOBHOM MPO(eCCHOHATb-
HO 00pa3oBaTeIbHON MPOrpaMMBbI CIICLIUATUTETA.

3. O0béM JUCUMIITIMHBI M BUIbI y4eOHO padoThI
O6bem mucturinHbl coctaBiseT 14 3avernbix enunmi (3ET), 504 akamemuueckux yaca
(manee yacos).
JucnurauHa u3yqaercs:

- ouHas (hopma obyuenus B 1, 2, 3, 4 cemecTpax.

3.1. Pacnpenenenne o0beMa IMCUMIIMHBI 10 BUAAM Y4eOHOI padoThl

. KommuecTtBo yacos
Bun yae6HO# paboThI

1o o4HOM opMe oOyueHus

KonTakTHas padora (Bcero) 238

B mom uucne:

Jexyuu (J1) 102

Ipaxmuueckue 3ansmus (113) 136

Jlabopamopnvie 3anamus (J13) -

CamocrositeibHas padora o0y4yarommxcs (CP) 185
Kontpoab 81
Hroro 504




3.2. Pacnipenesienne yueOHOro BpeMeHH 110 pa3jieiaM U TeMaM

Ounas ¢popma o0y4eHus1

B TOM YHCJIC

KOHTaKTHasi paboTa

[4a]
Ne tembl | HamMeHOBaHuME pa3ziesioB U TEM E:ggg g
J J3 I13 CP z
N4
Paznen 1. JIuneiinas anreOpa u aHaTUTHYECKAs TEOMETPUS
1.1. DJIeMEHTHI JIMHEHHOU anreOpbl 18 2 - 6 10 X
1.2. Bekropnas anre6pa 20 4 - 8 8 X
1.3. AHaMTHYECKAsi TEOMETPUS 35 6 - 10 19 X
Pa3nen 2. MaremaTuueckuii aHaums
2.1. BBenenue B ananus 34 6 - 8 20 X
HuddepennmanbHoe  ucUUCIE-
2.2. HUE (QYHKIHMHU OJIHOM IMepeMeH- 31 10 - 10 11 X
HOU
2.3. HeonpeneneHnublii ”HTErpaj 34 10 - 10 14 X
2.4. OnpenesieHHbI HHTErpall 30 8 - 8 14 X
o5 OyHKIIMU HECKOJIBKHX Hepe- 29 8 i 8 6 X
MEHHBIX
6. KpatHble 1 KpUBOJIMHEHHBIE HH- 39 10 ) 16 13 X
Terpasl
57 UwucnoBbie ¥ (QyHKIIMOHAIBHBIC 30 8 i 12 12 «
pSABI
Paznen 3. DnemeHTH Teoprun QYHKIIMU KOMIUIEKCHOTO TIEPEMEHHOTO
31 KommnekcHble uucna, QyHKIHS 18 4 i 8 5 «
KOMILIEKCHOT'O TIEPEMEHHOTO
Paznen 4. Teopust nuddepeHnnanbHbIX ypaBHEHHH
4.1. Juddepenunanbable ypaBHEHUs 30 8 - 14 8 X
42 Cucremsl § nuddepeHIanbHbIX 3 5 i 5 4 X
ypaBHEHUU
Pa3nen 5. DneMeHThl TUCKPETHON MaTEeMaTUKU
5.1. | Teopus rpados | 8 | - | - | - | 8 X
Paznen 6. Teopus BeposITHOCTEN U MaTEMAaTHYECKas CTATUCTHKA
6.1. Teopus BeposiTHOCTEN 34 8 - 10 16 X
6.2. MaremaTHueckasi CTaTUCTHKA 30 8 - 6 16 X
KonTponb 81 X - X X 81
Hroro 540 102 - 136 185 81




4. CTpyKTYypa M colep:KaHue TUCUUILUINHBI, BKIKYaIlee NPAKTHYECKYI0 MOAT0TOBKY

[TpakTHdeckass MOArOTOBKA MPH peaTu3alliil y4eOHBIX MPEIMETOB, KYPCOB, TUCITUILIAH
(Mopyneil) opraHu3yercs ImyTeM MpPOBEACHMS MPAKTHUYECKUX 3aHATHH, MPAKTUKYMOB, J1abopaTop-
HBIX pabOT U MHBIX AHAJIOTUYHBIX BUJOB y4EOHOU NEATEIBHOCTH, MPEIYCMATPUBAIOIINX YIaCTUE
oOy4aroluxcsi B BBIOJHEHUH OTIENIbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX ¢ Oynyliel mpodeccuo-
HAJIBHOU JIESITENBHOCTBIO.

[TpakTHyeckasi MOArOTOBKA MOKET BKJIIOYATh B ceOs OTJENbHbIC 3aHATHS JIGKIIMOHHOTO TH-
ma, KOTOphIe MPEAyCMaTPUBAIOT Mepeaauy ydeOHoi nHpopManuu oOydaromumcs, HeoOX0uMOi
JUIS TIOCTIEAYIOUIETO BBIMIOJIHEHUSI paboT, CBSA3aHHBIX ¢ Oyaymield npodecCHOHaIbHOU AESTeIbHO-
CTBIO.

4.1. Copep:xanue 1M CUUIIIMHBI
Pa3nea 1. JIuneiinas aareépa u aHaJuTH4YecKasi reoMeTpHs

Beenenue

3HayeHue Kypca MaTeMaTHKH B IPO(eCcCHOHANIBHOM MOATOTOBKE U MPO(ECCUOHANBHOM Jies-
TeAbHOCTU. Poib poCCUIICKUX y4Y€HBIX B pa3BUTUM MareMaTUKu. OpHEeHTUPOBOYHAs OCHOBA JCH-
CTBUHM 10 IPUMEHEHUIO MATEMAaTUKU B PEIUIECHUM NPUKIAJHBIX 3a/1a4; NOHATHS MAaTeMaTU4eCKOIo
MOJIETTUPOBAHUS, METOJIa U aJTOPUTMa pEIICHUs 3ahady. DJIEMEHThl MAaTeMaTUYEeCKON JIOTUKH, He-
00Xx0AMMOE U 10cTaTOyHOE YCs10BUs. CUMBOJIBI MAaTEMaTUYECKOM JIOTUKHU, UX MCIIOJIb30BaHUE.

DJIeMeHThI JINHeIHO# aredpbl

Jlunelinble peoOpa3oBaHMs U UX MATpUIlbl, AeiicTBUs ¢ HUMHU. [IoHsATHE 0OpaTHON MaTpu-
1pl. CHCTEMBI IBYX U TpEX JIMHEWHBIX ypaBHEHUN. MaTpuuHas 3anuch CUCTEMbI JIMHEWHBIX ypaB-
HeHuil u e€ pemenue. Panr matpunel. bazuchHeiii Munop. Teopema Kponekepa-Kanennu. Hccneno-
BaHHWE COBMECTHBIX CHUCTEM JIMHEHHbIX ypaBHeHuM. basuchble pemenusa. Cucrema N JTUHEHHBIX
ypaBHEeHMH ¢ N Heu3BecTHBIMU. Metoj 'aycca. Haxoxxnenue oOpatHoi matpuipsl. Onpeaenurenu
BTOPOT'O U TPETHETO MOPSAIKOB, UX CBOMCTBA. MUHODHI U anredpandeckue NomnoiaHeHus. Boruncne-
HUE ONpEeAETUTENS pa3iokeHueM 1o crpoke (cronduy). @opmyinsl Kpamepa.

DJIeMeHThI BeKTOPHOI aJredpbl

Bexropsl. JIuHelHbIe onepanuu HaJ BEKTOpamMHu. TeopeMbl O MPOEKILUU BEKTOPa Ha OCh.
Koopaunats! BekTopa. JINHENHO HE3aBUCUMBIE CHCTEMBI BEKTOPOB. basuc. PasznoxxeHue BekTopa no
6a3ucy. Hampapnsiomue KOCUHYCHI U JUIMHA BeKTopa. [IoHATHE 0 BEKTOPHBIX AMarpamMmax B HayKe
n TexHuke. CkalsgpHOE MPOM3BEIEHHE BEKTOPOB U €r0 CBOMCTBA, BBIPAKEHHUE B KOOPJIMHATHOM
dbopwme. JliinHa BEKTOpa U yroJl MEXAY JABYMsI BEKTOpaMH B KOOpJWHATHON (popme. YcinoBue opTo-
TOHAJIBHOCTU JIBYX BEKTOPOB. MEXaHUYECKUH U T€OMETPUUYECKUN CMBICI CKaJSIPHOIO IPOU3BEJE-
Hus. BekTopHOEe npou3BeieHre JBYX BEKTOPOB, €r0 CBOWMCTBA, BBIPAKEHUE B KOOPAMHATHOU (op-
Me. YcoBue KOJUIMHEApHOCTH IBYX BEKTOpOB. IIpocTeitiye npuiioKeHuss BEKTOPHOIO IPOU3BEe-
Hus. CMeanHoe MPou3BeIeHNe TpeX BeKTOpoB. CBOMCTBA M BEIPAKEHHE B KOOPAMHATHOUN (hopme.
IIpuMeHeHre CMEIIaHHOT O TPOU3BEICHU B PELICHUN IIPUKIIAAHBIX 3a1a4.

AHAJIUTHYECKOH reOMeTPUH

VYpaBHeHUs JIMHUN Ha IUIOCKOCTH. Pazmuunble GopMBl ypaBHEHUS MPSIMON Ha IIOCKOCTH.
Yrom Mexay NpsMBIMA. Y CJIOBHE NApAJJIENbHOCTH M NEPIEHIUKYIIpHOCTH. [lepeceuenue aByx
NPSMBIX. YpaBHEHHUE My4Ka NPSMBIX, IPOXOJAIIMX Yepe3 JaHHYI Touky. Merton koopausar. Oc-
HOBHBIE 3a/la4ll Ha METOJ KOOpPJMHAT (paccTOsHHUE MEXJy JBYMS TOUKAMHM, JEJIEHHE OTpe3Ka B
JAHHOM OTHOILIEHMH, PACCTOSIHME OT TOYKH 110 MpsiMoil). KpuBble BTOpOro nopsjaka: OKpyKHOCTb,
anuIc, runepbona, napadosa, UX T€OMETPUYECKUE CBOMCTBA M ypaBHEHUS. DKCIEHTPUCUTET 3JI-
Jurc U runepoosbl. AcumMnToTsl runepOossl. Conpsbkénnas runepoona. Ilonstie 06 obmem ypas-
HEHMM KPUBOH BTOPOT'O MOPSJIKA U IPUBEJICHUE €r0 K KAaHOHUYECKOH hopMe myTéM nepeHoca.

IInockocTs. YpaBHEHHE INIOCKOCTH, MPOXOIALIEH Yepe3 JaHHYI0 TOUKY U IEPICHAUKYIISP-
HO JaHHOMY BekTopy. OOuiee ypaBHEHHE INIOCKOCTH M €r0 YacTHBIE BHJIbL. YTOJ MEXAY IUIOCKO-
CTSIMHU, YCJIOBUS NApAIICIbHOCTH U MEPIEHIUKYISIPHOCTH. YTOJ MEXAY MPSIMOU U IUIOCKOCTHIO,
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YCIIOBUSI MApaJUIEIbHOCTU U NEPIEHIUKYISIPHOCTU. 3aJada O HAaXOXKICHUM TOUKHU IEPECeUYECHHUs
MPSAMON U TIIOCKOCTH.

YpaBHeHUE MOBEPXHOCTH B npocTpaHcTse. Llmmmuapudeckue nosepxuHoctu. Chepa. Dmun-
coua. I'unep6ononnsl. Ilapabononasl. Konyc. KaHoHndeckue ypaBHEHHsI IIOBEPXHOCTEl BTOPOro
nopsiaka. ['eomeTprueckue CBOMCTBA ATHX MOBEPXHOCTEH, UCCIeN0BaHUE UX (POPMBI METOAOM Ce-
yeHui. TexHnueckue NpusoKeHsl TeOMETPUUYECKUX CBOMCTB TOBEPXHOCTEH.

ITosnsipHBIE KOOPAMHATHI HA INIOCKOCTH, UX CBA3b C JEKApTOBOM cHUCTEMOM KoopauHat. Kpu-
BbI€ B IOJISIPHBIX KOOpAMHATAX (Kapauouia, cliupaib, JIeMHUcKaTa). Llununapuyeckue u chepude-
CKHE€ KOOpPAMHATHI B IPOCTPAHCTBE. Pa3nuuHble criocoObl 3a/laHus JIMHUNA U NOBEPXHOCTEN B IPO-
CTPaHCTBE.

Paznen 2. MaremaTHyecKuil aHaJIu3

Beenenne B MaTeMaTH4YeCKHIT aHAJIN3

MHoxecTBO BemiecTBeHHbIX umcen. Dynkuus. O6macts ee omnpexaenenus. CrnocoOwl 3aaa-
Hus. OCHOBHBIE AJIEMEHTapHble (PYHKIUH, UX cBoicTBa U rpaduku. CioxHble U 0OpaTHbIE QYHK-
un, ux rpaduxu. Knaccupukanus Gyaxmmii. YucmoBeie MOCIeI0BaTEIbHOCTH, HX POJIb B BBIYKC-
JUTENBHBIX Ipoueccax. [Ipenen unciaoBoil mocienoBareabHOCTUH. CXOnAIIMECS M PacXOolsAlIvecs
YHUCJIOBBIE ITOCIIEN0BATENBHOCTH. Teopema 0 CyleCTBOBaHUU NIPEEIIa MOHOTOHHOM OTpaHUYEHHOU
nociuenoBarenbHOCTU (opmynupoka). Yucio e. Hatypanbsuble norapudmsl. Ilpenen ¢pynkuuu B
touke. [Ipenen ¢pynkuuu B 6eckoneyHocTH. [Ipenensl MOHOTOHHBIX (DyHKIMNA. beckoHeYHO Maibie
1 6ecKOHEeuHO 0oJblue (GYHKLIUHU B TOUKE, UX cBoMcTBa. CpaBHeHHE OeckoHeuHOo MainbiX. [lopsmok
MaJIOCTU. DKBUBAJIICHTHBIE OECKOHEUHO Maibie. HempepblBHOCTH (PYHKIMIT B TOYKE M Ha MHOXe-
crBe. Touku pa3peiBa pyHKIUM U UX Ki1accupukanuu. [leficTBUS Ha/l HeNpepbIBHBIMU ()YHKIUSAMU.
HenpepbIBHOCTH OCHOBHBIX 3JIeMEHTApHBIX (yHKIui. CBOHCTBa (YHKIMH, HENPEPHIBHOW HA OT-
pe3Ke: OrpaHMYEHHOCTb, CYILIECTBOBAHME HAUOOJBIIET0 M HAaMMEHBUIETO 3HAUY€HWH, CyIlecTBOBa-
HUE IPOMEXYTOYHBIX 3HAUEHUH.

JudpdepenunanbHoe HCHUCTEHHE PYHKIUN OHON ITepeMeHHOH

3amauy, MPUBOAALIME K MOHATHIO Npou3BoAHON. Ompenenenue npousBoaHoil. Ilonsrue
¢bynkunu, quddepeHnrpyeMoi B Touke, quddepeHran QyHKIUU 1 €ro reOMeTPpUYECKUi CMBICI.
[IpousBonHas GyHKIMH, €€ CMBICI B pa3INYHbIX 337a4aX. [[pon3BoAHbIE OCHOBHBIX JIEMEHTAPHBIX
¢bynkuuit. [IpaBuiia HaxoxaeHus npou3BoaHON U nuddepenunana. IlpousBoaHas cioxHON U 00-
patHoi ¢yHkuuu. MuBapuantHOoCcTh opmbl auddepenunana. [Ipumenenune nuddepennuana x
npuOIMKEHHBIM BbIuncieHusM. Juddepenypoanue GyHKINH, 3alaHHBIX HESIBHO, ITapaMeTpHuye-
cku. Touku sxcTpemyma pyukmuu. Teopema depma. Teopembr Ponns, Jlarpanka, Komu, ux npu-
MmeHeHue. [Ipasuiio Jlonurans ans packpblTHs HeonpeaenaEHHocTel. [IpousBoauble u tuddepeHu-
aspl BeICHIMX MOpAakoB. HenHBapuanTHOCTh (opMbl U epeHIanoB BbICIINX MOPIIKOB. Y CI0-
BUS MOHOTOHHOCTH (QYHKIMH. DKCTpeMyMbl (YHKIMHM, HeoOxonumoe ycioBue. JlocTarouHble
ycnoBus. OTbICKaHUE HauOOJBIIEr0 U HAaMMEHbILEro 3HaueHui QyHKIuu, quddepeHuupyeMoil Ha
uHTepBasie. lcciaenoBaHue BBITYKJIOCTH W BOTHYTOCTH rpaduka ¢yaxmuu. Touku mneperuoda.
AcumnTotsl rpaduka ¢pynkuuu. [lonstue 06 acumnroTHuyeckoM pasnokeHuu. OOmias cxema uc-
clleIoBaHMs (PYHKIIMU U TIOCTPOEHHUS rpaduKa Mo XapakTepHbIM ToukaM. BekTop-hyHKIms ckasp-
Horo aprymenTa. ['omorpad. [Ipenen u HemnpepbIBHOCTH BeKTOp-QyHKuMH. uddepenurpoanue
BEKTOP-(PYHKIIUU, MEXaHUYECKHI U T€OMETPHUECKUI CMBUT MPOU3BOIHON BeKTOp-QyHKIuU. [Ipu-
JoxkeHus K Mexanuke. Jluddepennman 1yru KpuBoi u ero reomeTpudeckuii cmpici. CpenHss Kpu-
BHU3HA KPUBOM M KpMBH3HA B TOUKe. Paqnyc U HEHTp KpUBU3HBI.

HeonpenesieHHbI HHTErpaJ

[TepBooOpaznas. HeompeneneHHslit uHTErpan U ero cpoiictBa. Mcmonb3oBanue TaOIUIIbI
OCHOBHBIX MHTETpajioB. MeTo/bl MHTETPUPOBAHMS: UHTETPUPOBAHUE 3aMEHOM MepeMeHHON U 10
4acTsAM, UHTETPUPOBAHUE PALMOHAIBHBIX IpOoOed, TPUTOHOMETPUYECKHE TMOACTAHOBKH U METOIbI
«panKoHATN3aMW» UHTerpasoB. [loHsaTHE «OepyIuXCs» U «HEOEPYIUXCs» UHTErPAJIOB B HJIEMEH-
TapHBIX QYHKLHUSAX.



OnpeneneHHbI HHTETPaJI

3agauu, MPUBOISIIME K MOHATHIO ONMPENEICHHOro MHTerpana. OnpeneneHHbld UHTErpall,
KaK IMpeJen UHTerpanbHOl cyMMblL. [loHsATHE 00 MHTETpUpyeMol (yHKIHH, (OPMYIUPOBKA TEOpE-
Mbl cymiecTBoBaHusA. lIpocreiimme cBolicTBa ONpPENENEHHOIO HMHTErpajga, TeopeMa O CpPEAHEM.
Cpennee 3nauenue pyHkuu. [IponsBogHas oT onpeaenéHHOro UHTErpaia Mo BEpXHEMY Mpeely.
CBsi3p MEXIYy ONpenea€HHBIM HHTETpaioM W IepBoobOpazHou ¢yHkiued. Dopmyna HerooToHa-
JleitOHuIa, ee MpUMEHEHUE JJIsl BHIYMCIICHUS ONPEACICHHBIX MHTErpasioB. Berumcienue ompene-
NEHHBIX MHTETPAJIOB CIIOCOOOM IMOACTaHOBKU U MO 4acTsiM. HecoOcTBeHHbIE MHTErpalibl ¢ OecKo-
HEYHBIMU TpEJeNiaMi U OT HEOrpaHUYEHHBIX (PYHKIMI, UX OCHOBHBIE CBOMCTBaA. I 'eomeTpuueckoe
MIPUJIOKEHUE OMPEEIEHHOTO UHTErpalla: BhIYMCICHUE TUIoIaaei (GUryp, orpaHu4eHHbIX KPUBBIMU
B JICKAPTOBON U TOJISIPHOU CHUCTEMaxX KOOPAWHAT, 00BEMOB TEN MO TUIOMIAJISAM MONEPEYHBIX Ceue-
HUW U TeJl BPALLEHHUS, IJIMH YT KPUBBIX, IUIOIIA/IEH IOBEPXHOCTEN BpalieHus. [Ipunoxenus uure-
rpajia K perIeHuIo IpOCTEHIINX 3a/1a4 MEXaHUKU U (DU3HUKH.

DYHKIUN HECKOJIbKHX IepeMeHHbIX

QOyHKIMU HECKOIBKUX NepeMeHHbIX. O0nacth onpenenenus. [Ipenen ¢pynxmnun. Henpepsis-
HOCTb. HekoTopblie monsiTus Tononoruu. YactHele npon3BoAHbie. X reomerpudeckuii cmbic (ams
ciydasi ByX nepeMmeHHbIX). [lomHoe mpupamenune ¢yHkiuu. Teopema O MOIHOM NPUPALICHUU.
[Tonuelil auddepennnan, ero cBA3b C YaCTHBIMH NMPOU3BOAHBIMU. [Ipumenenue moxHoro nudde-
peHnuana K nNpuOIMKEHHBIM BBIYHCICHUAM. VIHBapUAaHTHOCTH (OPMBI MOJTHOTO MudepeHIana.
VYcnoBusi, mpu KOTOpbIX Beipakenue P(x,y)dx + Q(x,y)dy sBasercs monusiM auddepeHimaiom.
HuddepennupoBanue cnoxHoi ¢yHkuuu. KacarenpHas MIOCKOCTh U HOPMalb K MOBEPXHOCTH.
I'eomeTpuueckuit cMmbici noaHoro auddepennnana. YacTHble MPOU3BOAHbBIE U MOJIHBIE MU depeH-
[UaJIbl BBICHIMX TOPSIKOB. TeopemMa O CMEmaHHBIX MPOU3BOAHBIX ((hopmyrnmpoBka). Dopmyna
Teitnopa. HesBubie ¢ynkuuu. Teopemsl cymiectBoBanus. uddepeHunpoBanue HEsBHBIX (QyHK-
uil. DKCTpeMyMbl (DYHKIIMM HECKOJBKUX MepeMeHHbIX. HeoOxonumoe ycnoBue sxctpemyma. [lo-
CTaTOYHBIE YCIIOBHS HKCTpeMyMa. OTbICKaHUE HauOOJBIIMX W HAaUMEHbLINX 3HAUYCHUH (YHKLUH.
3amaua 06paboTku HaOmoAeHU. [logdop mapamMeTpoB KpHUBBIX MO CIIOCOO0Y HAMMEHBIIIUX KBajpa-
ToB. [loHATHE O cTOcOOax BhIpaBHUBAHUS.

DJIeMeHThI TeOpHH TNOJIs

CkansgpHoe u BekTopHOE nosist. [loBepxHocTH M JInHUM ypoBHA. [Ipon3Boanas o Hampasiie-
Huto. ['paguent pynkunu u ero cpoiictBa. CBsI3b IpaJUeHTa C OBEPXHOCTSIMU U JINHUSMU YPOBHS.
ITonstre o nmoroke BekTopHOro mnois. JAuseprenuus. @opmyna Octporpaackoro-I'aycca. Llupky-
nsinust mossi. Potop nosisa. @opmyna Ctokca.

KpaTHble, KpMBOJIMHEHbIC M TOBEPXHOCTHbIC HHTErPAJIbI

3anauu, NPUBOASIINE K MOHATUIO KPAaTHBIX MHTErpanoB. /[BoilHOW M TpOWHON MHTErpasbl,
ux cBoicTBa. POpMyJIMPOBKaA TEOPEMBI O CYLIECTBOBAHMM JBOMHOIO MHTErpana. Teopema o cpen-
HEM 3Ha4eHMM. BbruncieHue KpaTHBIX HHTETPAJIOB NMOBTOPHBIM MHTerpupoBaHueM. llepexon B
JBOWHOM HMHTErpajieé K MOJSPHBIM KoopauHataMm. ['eomerpuueckue U (pu3nyeckue MpUIIOKEHUS
JIBOMHOTIO MHTErpajia: BbIYHCIEHUE O0OBEMOB TeJ, IJIOLIAACH M Macchl MIOCKUX (QUIYp, cTaTuye-
CKMX MOMEHTOB, KOOPJIMHAT LIEHTPA TSKECTH U MOMEHTOB MHEpIMHU IIockux ¢uryp. Ilepexon B
TPOWHOM HHTErpaye K HUIUHAPUIECKUM U chepudeckum KoopauHaTam. ['eomerpuueckue u hpusu-
YecKHe NMPUII0KEHUsT TPOMHOIO MHTEerpasa: BeIYHCICHHE 00BEMOB M MACChl Tell, CTATHUYECKUX MO-
MEHTOB, KOOPJIMHAT LIEHTpa TSXKECTH U MOMEHTOB MHEPIIMH TEJ.

3anauu, IpUBOSALINE K MOHATUSAM KPUBOJIMHEHHBIX M MOBEPXHOCTHBIX MHTErpanos. Ormpe-
JieJieHNe TIOBEPXHOCTHBIX MHTETPaJioB, UX CBOMCTBA, MpUMeEpHl BbluKcieHus. OrnpenenaeHne KpuBo-
JMHENHBIX UHTETPAJIOB IEPBOrO U BTOPOTO POAa, UX CBOMICTBA, MpUMEPHI BbuucieHus. dopmyia
I'puna. YcinoBus HE3aBUCUMOCTH KPUBOJMHEHHOIO UHTETpajia OT MyTH UHTETPUPOBaHUS (IIIOCKHMA
ciyyait). Haxoxaenue QyHKIUM IBYX MEPEMEHHBIX 110 €€ MOJHOMY quddepeHiany.

YuciioBble 1 QyHKIHMOHAIBbHBIE PSAIBI

Yucnosslie psapl. CxoauMocTh U cymMma psia. Heobxoaumoe ycnoBue cxoaumoctu. Jleit-
CTBUA € psgaMu. Pacxoaumocts rapMOHUYECKOro psiaa. OCHOBHBIE CBOMCTBA CXOISALIUXCS PSIOB.
Psinpl ¢ monoxxkutensHbIMU wieHaMu. [IpusHaku cpaBHenus, [Janambepa, Komm. O600mEHHBIN psin



KaK MpHUMeEp STAIOHHOTO psija. 3Hakouyepeaytomuecs psaasl. [Ipusnak JleitOnumna. Onenka ocraTka
psna. AGcontoTHas U HeaOCoMI0THAA cXoquMOcTb. DyHKIMOHANBHBIE psiibl. O0IAaCTh CXOAUMOCTH,
MeToabl ee ompenenenus. CreneHHsle psaabl. Teopema AOens. HTepBan u paanyc CXOAMMOCTH
CTENEHHOTO psifa. CBONMCTBA CyMMBI CTEIIEHHOT'O Psiia: HENIPEPBIBHOCTD, BO3MOKHOCTh IIOWIEHHOTO
muddepennmpoBanuss u uHTerpupoBanus. Psn Teinopa m Maknopena. Pasnoxxenue (yHkimii B
creneHHble pansl. [Ipumepsl pasnoxenus. [IlpumeHeHne CTeNeHHBIX PAJOB B MPUOIMKEHHBIX BbI-
YHUCIICHUSAX: BBIYHUCIICHUE ONPEICNEHHBIX HHTETPAJIOB, pelieHue TuddepeHIHaTbHbIX YPaBHEHHUH.

Psansl @ypbe no TpuroHomerpuyeckuMm cucremaM. dopmyisl A K03(pPUIMEHTOB psiza.
Paznoxenue ¢pyHkuuii B TpuroHoMeTpudeckue psaasl dypwe. Pag Oypbe 11 4€THBIX U HEUETHBIX
byakumii. OopMyIUPOBKAa JOCTATOYHBIX YCIOBHH CXOAMMOCTH psnoB Dypwe. Pan Dypbe ms
GbyHKIMU ¢ JTIOOBIM MEPHOAOM. Y CIOBHE MOTOYEYHOUW CXOJUMOCTH M CXOAMMOCTU «B CPEIHEM.
IIpumeHenue TpuroHomerpuueckux psaoB dypbe B NMpUOIMKEHHBIX BblYMCIEHUsAX. [loHATHE O
IIPAaKTUYECKOM rapMOoHM4YecKoM aHanuse. Marerpan Oypse.

Paznen 3. DiieMeHTHI TeopuH (PYHKIUH KOMILJIEKCHOTO NepeMEeHHOro

KomnuiekcHble uncina, neicTBus ¢ HuMu. M300paxkeHrne KOMIIJIEKCHBIX YUCEN Ha MIIOCKOCTH.
Moy 1 apryMeHT KOMILJIEKCHOTO uncia. Vx cBoiicTBa. AnreOpanyeckas U TPUTOHOMETpHYECKast
($OpMBI KOMIUIEKCHOTO 4Hclia. AnreOpandeckue jaeiictBus Han HuMu. Popmyna Diinepa. [Tokaza-
TenbHas (hopma KoMIUIEeKCHOTro yucia. KopHu 13 KOMIUIEKCHBIX 4ncen. DYHKIUU KOMILJIEKCHOTO
MEPEMEHHOTO. DIeMeHTapHble aHanuTHaeckue pyakmmu. Auddepernunpyemocts. Ycmosust Komm-
Pumana. MHTerpupoBanue mo KOMIUIEKCHOMY aprymeHnty. Teopema Komu. MnTterpansHas gpopmy-
na Komm.

Pa3nea 4. Teopus nndppepeHnnaibHbIX ypaBHEHUH

JuddepeHunanbHbIe YPABHEHUSA

dusnueckue 3a1a4u, NpUBoAdLIe K U depeHIraIbHbIM ypaBHeHUsAM. J{uddepenmans-
Hbl€ ypaBHEHUs nepBoro nopsaka. [lonstue 06 oOmiem u yacTHOM peuieHuu. VIHTerpaibHble Kpu-
Bble. Hauanbuble ycnoBus. 3amaya Kommu. Teopema cymiecTBOBaHUS M €JUHCTBEHHOCTH PELLIEHUS
3anaun Komm. OcHOBHBIE KJacchl ypaBHEHUN, HHTETPUPYEMBIX B KBaJlpaTypax: ¢ pa3JestolMMu-
Csl IepeMEHHBIMHU, OJHOPO/HbIE U JnHelHbIe. [TonaTtue 06 ocobom pemtenuu. [lone HanpaBieHuit
muddepeHnnanbHoro ypasHeHus. M3okmunsl. [lpunoxenus auddepeHuunanbHbIX ypaBHEHUN niep-
BOT'0 TIOPsI/IKA B Pa3NUYHBIX 00aacTsax Hayku. Juddepenunanbaple ypaBHEHUS BBICIIMX MOPSIKOB.
Obuee n yactHoe pemrenue. 3anada Kommu. [oHsTre o kpaeBbIxX 3aauax aias quddepeHInaabHbIX
ypaBHEHMI. YpaBHEHHUs, JOMyCKaloIIKe MoHmKeHue nopsaaka. [Ipumeps npumenenus auddepen-
LUaIbHBIX YPaBHEHUN B Hayke M TexHuke. JIuHelinble nuddepeHnuanbable ypaBHEHHsI, OAHOPO/I-
HbIe ¥ HeotHOpoaHbIe. [TonaTue obmero pemenus. CBoicTBa uxX pemieHui. JInHeitHO He3aBHCHMBIE
pemenusa. Ctpykrypa oOuiero pemienus. JInnelnsle ogHOpOAHbIE U] PepeHInanbHbIEe YPAaBHEHUS
BTOPOTO TOPSAJKA C MOCTOSHHBIMU Kod(duuueHTamMu. XapakTepUCTHUECKOE ypaBHEHHE. 3aruch
o01Iero penieHrs B 3aBUCUMOCTH OT KOPHEH XapaKTepucTHieckoro ypasHeHusi. CTpykTypa oOuiero
pelIeHNs TMHEWHOTO HEOAHOPOJHOrO ypaBHEeHUs. TeopeMa 0 HalOXKEHUM pELICHUN. Y paBHEHUS C
MPaBOM YacThIO CIIENHAIbHOTO BUAA. [[pUitokeHrs K ONMMCaHUIO JUHEUHBIX Mojienieid. Meto Bapu-
alluM MPOU3BOJIHBIX TMOCTOSHHBIX. JIMHelHble nuddepeHanbHbple YpaBHEHUS ¢ MOCTOSHHBIMU
K03 (HULIEHTaMH BBICIIMX TOPSAIKOB.

Cucrembl 1uddepeHINATbHBIX YPABHEHHI

Hopwmanbnas cuctema nud@epeHnraibHbpIX ypaBHEHU. ABTOHOMHBIE CHCTeMBbI. BekTopHas
3alMCh HOPMaJbHOW CUCTEMBI. ['eoMeTpuueckuil cMbIci pemeHus. Pa3zoBoe MPOCTPaHCTBO (IUIOC-
KOCTh), (azoBas kpuBas. [IpuiioxkeHus B TMHAMUKE CUCTEM MaTepUalbHBIX TOUYEK, B TEOPUU aBTO-
MaTHYECKOTO yIpaBieHus, B Ononoruu u T.11. 3aaada Komm 1y HopManbHOM cuctemsl nuddepeH-
IHAIBHBIX ypaBHEHHH. Teopema CyllecTBOBaHMS M €AUHCTBEHHOCTH penieHus 3anaun Komm. Me-
TOJI UCKJIIOYEHUS Ul pelIeHUs] HOPMaJIbHBIX cucTeM auddepeHnnanbHbix ypaBHeHHA. CHCTEMBI
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JTUMHEWHBIX AudQepeHnnanbHbIX ypaBHEHHM, CBOICTBa pemieHuil. Pemenune cuctem JIMHEHHBIX
mudpepeHIMaTbHBIX YPAaBHEHUH € TTIOCTOSITHHBIMH KO3 GUIITHECHTaAMH.

Pa3nen 5. luckperHasi MaTeMaTuKa

JJIeMeHThI JIMCKPEeTHOI MaTeMATUKHU
OcnoBuble oHATHA Teopuu rpados. [epesss. Jlec. bunapusie nepeBbs. CBI3HOCTH rpada:
MaTpPUYHBIA U CTPOYHBIH cr1ocoObl 3a1anus rpada. HekoTopsle 3anaun Teopuu rpagos.

Pa3nen 6. Teopusi BepOSITHOCTH M TeOPHsl MATEeMATHYECKOH CTATHCTHKH, CTATHCTHYECKHX
METO/I0B 00PA00TKH IKCIEPUMEHTAIbHBIX TAHHBIX

Teopust BepoATHOCTH

[Tpenmer Teopun BeposTHOCTER. POab pOCCHUMCKMX yYEHBIX B Pa3BUTHHM TEOPUU BEPOSTHO-
creit. Kimaccudukamnus coObrtuii. [IpocTpancTBO 351eMeHTapHBIX cOOBITHI. Anredpa coObiTrii. OT-
HOCHUTEJIbHBIE YAaCTOThI. 3aKOH YCTOMYMBOCTH OTHOCUTENIBHBIX 4acTOT. CTaTUCTUYECKOE, KIIacCHYe-
CKO€ U T€OMETPHUYECKOE OTpE/ICICHNE BEPOSTHOCTH. Y CIIOBHAS BEpPOSATHOCTH. [loHsTHE 00 akcuo-
MaTHYECKOM IOCTPOEHUH TeopuH BeposiTHocTel. KomOuHaropuka. Teopembl yMHOXKEHHUsI BEPOST-
HOCTEW HE3aBUCHMBIX U 3aBUCUMBIX COOBITUIN. TeopeMbl ClI0KEHHs BEPOSITHOCTEN HECOBMECTHBIX U
COBMECTHBIX coObITHH. [lonHas rpynmna coOpiTuil. BeposTHOCTh IPOTUBONOI0KHOIO coObITHS. Be-
POSATHOCTB TOSIBIICHHUS XOTSI OBl 0HOTO cOOBITHS. DOopMysbl OTHON BepositHOCTH, baiieca. [Ipu-
Mepbl. IloBropenue wucnbitanuii. @opmyna bepnymnm. JlokanbHas W MHTErpajgbHash TEOPEMBI
Jlarutaca. @opmyna Ilyaccona. Ilpumepsl. JluckpeTHbIe ciydaiiHble BEJIMYUHBL. 3aKOH pacipeene-
HUS BEpOSATHOCTEH MCKPETHON CilyyailHON BenMYuHBI (psif] pacrpeieseHusi, MHOTOYTOJIbHUK pac-
npeneieHust, GyHKIMS paclpeaesieHus: U ee CBoicTBa). 3akoHbl OMHOMUANbHBIN U [lyaccona. Yuc-
JIOBBIE XapaKTEPUCTUKHU JUCKPETHOM Ciy4allHOW BenuduuHBL. Teoperndeckue MomeHThL. Hermpe-
PBIBHBIE CiTy4ailHble BENUYMHBI. DYyHKIHS pacIpeesIeHts], INIOTHOCTh PaCpeIeIeHus], UX B3aUMO-
CBA3b U CBOMCTBA. PaBHOMEpHBIN, MOKA3aTENIbHBIN, HOPMaJIbHBIM 3aKOHBI PACIPEIEICHUSA HEmpe-
PBIBHBIX CIIYYalHBIX BEJIMYWH, MIPABUJIO «TPEX CUIM». UHCIIOBBIE XapaKTEPUCTUKH HENPEPHIBHBIX
ciyyaitHbIx BenuuuH. [ToHsTHE 0 pa3nuyHbIX popMmax 3akoHa OonbMx yncen. Teopemsl bepryau
u YeOnmmena. LlenTpanbHas npenenpHas Teopema JlsmyHoBa.

OcCHOBHBIC OHATHS H METOAbI MATEMATHYECKOM CTATUCTUKH

['eHepasibHast COBOKYITHOCTb U BbIOOpKA. Bapuannonusiii psia. I'ucrorpamma, sMmoupuyeckas
¢byHKkuus pacnpeneneHus BbIOOpkH. CTaTUCTHUECKOE OLCHMBAHUE MapaMeTpa paclpeeseHus 1Mo
BbIOOpKe. TodeuHble ONEHKM W UX XapaKTEpUCTUKU: HECMEIIEHHOCTb, 3()PEeKTUBHOCTD,
COCTOATENBHOCTb. MeETOAbl NOJIy4eHHs] TOYEYHBIX OLIEHOK PaBHOMEPHOIO, IIOKa3aTeNIbHOIO,
HOPMaJIBHOIO pachpeieNeHuil (MeToJ MaKCHMajlbHOTO IMpaBAONOA00Us, METOJ MOMEHTOB).
WNHurepBanpHble OnEeHKU. JlOBEpUTENbHBIE HMHTEpBajbl. MHTEpBaIbHOE OLEHUBAHHME IapaMETPOB
HOpMajbHOrO pacnpenenenus. [Ipumepsl. CraTucTuueckre TUNOTE3bl, MX BUAbL. [loHsTHE O
IpOBEpKe CTaTUCTHUYecKuX rumnore3. Ommbku 1 — ro u 2 — ro pona. Pemaromas npouenypa.
Momnocte kputepus. JloBepurensHbie oOmactu. Kpurepuu cornacus I[lupcona, Kommoroposa,
Crpronenta, ®umepa. [Ipumepsr.

CraTucrtuyeckasi 00padoTKka IKCIEePUMEHTAJIbHBIX JTAHHbBIX

[TonsaTHe 0 (YHKUMOHATHHON M KOPPENSLUOHHOW 3aBUCHUMOCTH MEXIy BEJIWYMHAMHU.
KoppenaunoHHslli aHaW3 CBSI3M MEXKIAY KAadye€CTBEHHBIMM W KOJMYECTBEHHBIMHM IPU3HAKAMH.
Koapduunentsl nauHEeHHOW mMapHOM KoppemsiuMu M Koppensuuu  paHroB  CrnupmeHa.
Hemapamerpuueckas cratuctuka. Perpeccuonnslii aHanu3. OlleHKa IapaMeTpoB YpaBHEHHU
JIMHEWHOM U HEJIMHEWHOW ITapHOM PErpecCuy METOIOM HAaUMEHBIINX KBAaJpaTOB.
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4.2. Conep:xanue JeKIui

Ounas ¢popma o0y4eHus1

n/a

Kpatkoe conepxanue nekiui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

3HadyeHue Kypca MaTeMaTUKU B IPOQECCHOHATIBHON MOJrOTOBKE U
npoeCCHOHATLHON JEesTeIbHOCTH. POJb POCCHHCKUX YYEHBIX B
pa3sBUTHU MaTeMaTUKU. Martpuisl. OCHOBHBIE TIOHATHUSA, ACUCTBHSA
Haj Marpunamu. Onpexaenurenud 2-r0 M 3-r0 MOPSIKOB U UX
cBoiicTBa. MuHopbl U anreOpanyeckue nonogHeHHus. Cucrembl
JIBYX M TpeX JIMHEHHBIX ypaBHEHUI. MaTpHuuHas 3alUCh CUCTEMBI
JUHENHBbIX ypaBHeHUM U e€ pemeHue. Meron ['aycca. dopmyiibl
Kpamepa.

Cucrtembl KOOpAMHAT Ha IUIOCKOCTU U B IPOCTpPaHCTBE. BeKTOpHI.
JInnelinble onepanuu Hajg Bekropamu. [Ipoeknus BekTopa Ha OCb,
cBOMcTBa mpoekuuu. I[loHsATHE JNMHEHHOro MNPOCTPAHCTBA.
Koopaunatel  BekTOpa. JIMHEHHO  HE3aBHUCHMBIE  BEKTOPBI.
[TpsimoyronbHbIi 0a3uc. Pa3noxeHne BekTopa B MPSIMOYTOJIBHOM
6asuce. Hampagistronue KOCHHYCHI U JJIMHA BekTopa. JInHelHbie
omepanuu HajJ BEKTOpaMH B KoopAuHaTHOW ¢opme. [lenenue
OTpE3Ka B 3aJAHHOM OTHOILICHHH.

CkanspHoe nmpou3BeleHUEe BeKTOpoB. (BoICTBAa CKaJIsPHOTO
MPOU3BEIEHUS, PUINYECKUIN CMBICII, BBIpaXXEHHE B KOOPIMHATHOU
dopme. IlpumeHeHHE CKalISIpHOIO MPOU3BENEHHUS B pEIIECHUH
NPUKIAIHBIX 3a4ad. BeKTopHOe IpOM3BEIECHHUE BEKTOPOB, €ro
CBOWCTBa, BbIpakeHHWE B KoopauHaTHOM ¢opwme. [lonsarue o
CMEIIIaHHOM MPOU3BECHUH, BHIPAKEHUE B KOOPAWHATHOU (hopme.
IIppuMeHeHHEe BEKTOPHOIO U CMEIIAHHOIO IPOM3BEACHUN B
pelIeHNN TPUKIAAHBIX 3aa4.

YpaBHeHMs JIMHMM Ha IUIOCKOCTU. IlonsgpHblE KOOpIMHATHI Ha
II0CKOCTH. POpMBI ypaBHEHHsI NpPSAMOM Ha IUIOCKOCTH. YTOJI
MEXIY IPSIMBIMH. Ycenosus MapajuIeIbHOCTH u
NEePNEHAUKYJSIPHOCTH  IpsAMbIX. KpuBble BTOpOro mnopsjaka:
OKPYKHOCTB, JIIMIIC, THIepOosia, napaboia, UX TeOMETpUUYECKUe
CBOMCTBA U YpPAaBHEHUSI.

[ToBepXHOCTH M UX YpaBHEHHUsS. Y PaBHEHUs IUIOCKOCTU U TIPSIMOM
B MPOCTPAHCTBE. YTrod MEXAY IUIOCKOCTSIMHU. Y CIIOBHUS
NapaJyIeIbHOCTH M MEPHEHAUKYISIPHOCTH IIJIOCKOCTEH. YTOa
MCXKOY IMPpAMBIMH. B3anmuoe PacCIoJIOKECHHNE IMPAMBIX B
MPOCTPAHCTBE. YTOJI MEXAY MPSIMOM U TJIOCKOCTHIO.

[ToBepxHOocTH BTOpOTO TOpsiaka. [[unmHApUUYEeCKre TOBEPXHOCTH.
Cdepa. OMncouns. I'unepOonounp. [Tapabonouas.
['eomeTpuyeckne CBOMCTBA ATUX MOBEPXHOCTEM, UCCIIEIOBAHUE UX
(GhOpMBI METOJIOM CEUEHUH.

MHokecTBO BemecTBeHHbIX unceln. @DyHknus. OO6nacts ee
onpenenenus. CnocoOwsl 3amanus. Knaccudukanus ¢GyHKIni.
[TonsipHble KOOpAMHATHI HAa IUIOCKOCTH. KpuBble B MOJSAPHBIX
koopaunHaTax. CnoxHas ¢GyHKuus, oOpaTHas (QyHKIUS, HEsIBHAs
(GyHKUuMs, napameTpudecku 3ajaHHas  QyHkius. OcHOBHbIE
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JJIeMEeHTapHble (DYHKIUM, UX CBOWCTBAa M Tpaduku. Yuciossle
HOCIE0BaTENbHOCTU. lpenen 4UCIOBOM IMOCIENOBATEIbHOCTH.
Cxopsmuecss M pacxoAsdlIMecs YHCIOBBIE I10CIIEI0BATEIbHOCTH.
IIpu3Haku CXOOMMOCTH YMCIIOBBIX IOCIEAOBATENBHOCTEH. Hncio
¢. Beruncienue npenienoB 4UCIOBBIX MOCIEA0BATENIbHOCTEH.

[Mpenen gyHkumm B TOYKE, HAa OCCKOHEYHOCTH. | 'eomeTpuieckas
wutoctpanust. OTHOCTOpOHHUE Tpenensl (GyHKIui. beckonedHo
Masible (DYHKIHMH, X CBOMCTBAa. beckoHeuHo Oombine (QyHKIUH,
UX CBSA3b C OECKOHEYHO MalbIMU (QYHKIHMAMH. Teopembl O CBS3H
GyHKIMU, MMEIOLEeH mpenen, ¢ OeCKOHEYHO Mayloi (QyHKIUEH.
OcHOBHBIE TeOpeMbl O Tpexaenax. HeompeneneHHOCTH M METOBI
UX PACKpBITUS. BBIncieHne 0JHOCTOPOHHHX MPENIEIIOB.

3ameuarenbHple  npenenbl. CpaBHeHHE OECKOHEUHO — MajlbIX
¢yHKUMiA. OKBHUBaJICHTHBIE OECKOHEYHO Majble (YHKIUH.
HenpepbiBHOCTh (yHKIMH B TOYKE W Ha MHOXeCTBe. TOukH
paspeiBa  (QyHKIHM © WX Kiaccuuranmuu. JlehHcTBus Hax
HenpepbIBHBIMU  (QyHKIMsAMH.  HenmpepbIBHOCTH ~ OCHOBHBIX
aneMeHTapHbIX (yHKmid. CBoiicTBa (DYHKIMH, HEMPEPHIBHON Ha
oTpe3ke (OrpaHHYEHHOCTb, CYIIECTBOBAHME HAaMMEHbBIIETO U
HauOOJBIIEr0  3HAYEHUHN, CYLIECTBOBAHME  MPOMEKYTOUHBIX
3HAYCHHM ).

10.

3amauy, OpUBOJAIIME K IOHATHUIO Mpou3BogHOW. OmperneneHue
NpOM3BOHOW (YHKIMM B Touke. TeopemMa O HENpPepbIBHOCTH
nuddeperupyemoit byHKIHH. OcHOBHBIE npaBuia
mupdepentpoanus  QyHkuuil.  IIpousBogHBIE  OCHOBHBIX
AJIeMEHTapHbIX (DyHKUMH, Tabnuua npou3BOAHBIX. [IpousBoaHas
HESIBHON (DYHKILIUU.

11.

Huddepenuman ¢dynkuuu. I['eomerpuyeckuii cmbicia. CBs3b €
npou3BoHON. CBoiicTBa nepsoro auddepenunana. IIpousBoaHas
napaMeTpuuecku  3agaHHod  QyHkuuu. IlpomsBogHble U
muddepeHImanbl BEICIINX MopsaakoB. HemHBapuaHTHOCTE (POPMBI
muddepeHManoB BBICIIMX MOpPSAKOB. Bropas mnpousBoaHas
napaMeTpuuecKu 3aJaHHOW (QYHKIMHM M HESIBHOM (YHKLUH.
I'eomeTpuyecknii W MEXAaHUYECKUM CMBICI TNPOU3BOJHOM U
muddepennmana 1-ro mopska, UX TNPUMEHEHHE B PpEIICHUHU
MPUKIJIAJIHBIX 3a7a4

12.

OCHOBHBIE TEOPEMBI nuddepeHIaTbEHOTO HMCUUCIIEHUS
JICHCTBUTENIBHON IEPEMEHHOM W HX IPUMEHEHHE: TEOPEMBI
®epwma, Posus, Jlarpanka, Komu. [Tpasuno Jlonurans.

13.

IIpumeneHne nuddepeHIHaTbHOTO VCUYUCIICHHS JUTSt
uccieoBaHus (QYHKIMH U TOCTPOEHUS UX TpaduKOB. YCIOBUS
MOHOTOHHOCTH (PYHKIIMH. DKCTpEeMyMbl (QYHKIIUU, HEOOXOAUMOE U
JIOCTaTOYHOE YCIJIOBHS CYIIECTBOBaHUA 3KcTpeMyMma. OTbICKaHHE
HaVMEHBIIIETO nu HauOO0JIbIIEr0o 3HA4YECHMI byHKIUY,
muddepeHnmpyemMoit Ha otpeske. lccrnenoBaHue BBITYKIOCTH
GyHKIIHH. Touku neperuoa. JocrarouHoe yCIIOBHE
CYIIECTBOBaHMS TOYKH Meperuoa.

14.

AcumnToThl Tpaduka ¢yHkiuu. OOmas cxemMa WCCISIOBAHUS
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dbyHK1MM 1 noctpoenus ee rpaduka. [Ipumepsi.

15.

[TepBooOpasnas Qynkums. HeompeneneHHBI HWHTErpal W €ro
cBoricTBa. TabyMIa MHTETPaJIoB.

16.

MeTo1bl MHTETPUPOBAHMSI: HEMOCPEICTBEHHOE HMHTETPUPOBAHUE,
METOJ 3aMEHbl IIEPEMEHHOIl B HEOIPEJECIIEHHOM WHTErpaje |
MHTETPUPOBAHUE 110 YACTSM.

17.

Muorounensl. Teopema besy. OcHOBHas Teopema anreOphI.
PaznoxxeHne MHOTOUYJICHA C JIEHCTBUTENBHBIMH KO3 dHneHTamMu
Ha JMHEWHBIE M  KBaJpaTHble MHOXWUTENIU. Pa3znoxeHue
panuoHaNbHBIX Jpobeil Ha mpocreimme. MHTerpupoBaHue
palMOHATIBHBIX (DYHKIIHH.

18-
19.

WHTerpupoBanie HMppaUOHANBHBIX (YHKIUKA (CTENEHHBIE W
TPUTOHOMETPUYECKHE  TOACTAHOBKH),  TPUTOHOMETPUYECKHX
¢yHkMi. YHHBepcanbHas TPUTOHOMETpPUYECKAs I10JICTAaHOBKA.
BrlpakeHusi, HSMHTEIpUPYEMBIE B KBaJpaTypax.

20.

3ajaun, TPUBOASAIIME K TOHATHIO OMNPENEJICHHOTO WHTErpana.
OrnpeneneHHbIi HHTErpal. Teopema CyILIECTBOBaHUS
ornpezeneHHoro nurerpaia. CBoNCTBa ONpPENEIEHHOTO0 NHTErpaa.
®opmyna Hprotona-JleiiOnuna. MHTerpupoBaHue mo 4YactsiM u
3aMeHa IEPEMEHHOI B ornpezeneHHOM uHTerpaie. OnpeeneHHbli
UHTETpaJl OT HEUYETHOW M YETHOM (PYHKIHMHU MO CUMMETPUYHOMY
MIPOMEKYTKY.

21.

HecoGcTBeHHBIE  MHTErpam ¢ OECKOHEYHBIMH  IpeesiaMu
MHTETPUPOBAHUS U OT HEOTPAHUYECHHBIX (PYHKIIHH.

22-
23.

IIpunoxkeHne  ONpENENEHHOrO0  MHTErpajla K PELICHUIO
reOMEeTPUYECKUX M (PU3MYECKHX 3ahay (BBIYMCICHUE IUIOIAAEH
IUIOCKUX (UTyp, JUIMHBI AYTH, IJIOIIAAM MOBEPXHOCTH, 0O0beMa
Tesla BpallleHHs, padoThl, JaBJIEHUsS, CTATUCTUYECKUX MOMEHTOB,
IICHTPA TSHKECTH TUIOCKON (PUTYpBI).

24.

OyHKIUU JIBYX JACUCTBUTENBHBIX IEPEMEHHBIX, CHOCOOBI HX
3ananus. OOnacte onpeaeneHus. JIMHUKM ypoBHS (PyHKUMH JIBYX
nepeMeHHbIX. YacTHbIE NPOM3BOJHBIE MEPBOr0 MOpPsAKA, HX
T€OMETPUYECKHI CMBICIL.

25.

[Monusiit nuddepennan, ero cBsi3p ¢ YaCTHBIMU IPOU3BOIHBIMHU.
WNHBapnaHTHOCTh bopMbI MIOJIHOTO muddepenmuana.
[TpubnnxenHsle BBIYUCIICHUS c MOMOIIBIO HIepBOTO
muddepennmana. IlpousBognsie u nuddepeHanpl  BBICIIAX
nopsiakoB. Teopema 0 cMmemaHHBIX MPOM3BOAHBIX. KacarenbHas
TUIOCKOCTh 1 HOPMaJTh K TIOBEPXHOCTH.

26-
27.

OkcrpeMyMmbl  (QyHKIMM  ABYX nepeMeHHbIX. HeoOxoaumoe
yCIOBHE OKCTpeMyMma. JlocTtaTouHoe yCIOBHE 3KCTpeMyMa.
OTbICKaHME HAaUMEHBIIMX W HaWOONBIIMX 3HAYEHUH (QYHKIUH.
DJeMeHTBl TEOPHH TIONS: BBIYHMCICHUE TPAJNEHTA, MPOU3BOIHOM
110 HaNpaBJICHUIO, TUBEPreHIINH.

28.

3anauu, NPUBOASIIUE K MOHATUIO TU(depeHIIMaTbHBIX YpaBHEHUN
(AY). Hopsnok Y, pemenue Y nepBoro nopsiaka. HauanbHbie
yCIIOBHs, 0OIee pelieHue, 4YacTHoe perieHue. 3amada Komm.
TeopeMa CYHICCTBOBAHUA W CAWHCTBCHHOCTH PCIICHHA 3aJaqun
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Komm. 1Y nepBoro nopsiika ¢ pa3aenstoluMUcs IepeMEHHBIMH.

29.

Onnoponnsie J1.Y. nepBoro nopsnka. Jluneinsie /[[.Y. mepBoro
nopsiaka.  YpaBHenue . bepuymnu. [lome  HampaBieHuid.
N30KIMHBL

30.

Y Broporo mnopsaka. HauanbHble ycioBus, oOlee pernieHue,
yactHoe  pemeHue. 3amaya Komm.  Iuddepennuanbabie
YpPaBHEHUsI BTOPOTO NOpAJKAa, JIONYCKAKOIIUE IOHUKEHUE
MopsI/IKa. Jluneiinbie OJIHOPOJIHbIE nuddepeHnnanbHbIe
YpaBHEHUsI BTOPOro TNopsAnaKa. JIMHEMHO HE3aBUCUMBIE U
3aBUcHMBbIe pemieHus. Omnpenenutens BpoHckoro, ero cpoiicTaa.
Teopema o ctpykrype obiero pemenust JIOJY. OOmiee pemienue
JIOJLY ¢ nocrosHHBIMU K03 PuimeHTamu.

31-
32.

Jluneitnple HeomgHOpOAHBIE audQepeHnanbHbe  YpaBHEHUS
(JIHAY) BTOpOoro mopsijka C TOCTOSHHBIMH Kod(hduimeHTamu.
Teopema o cTpykType oOmero pemeHusi. Meton Bapualuu
MPOU3BOJIBHBIX TMOCTOSHHBIX. OTBICKAHWE YAaCTHOTO PEIICHUS
JIHAY co cneunuanbHbIM BHAOM MpaBodl uactu. Teopema o
HaOXeHnH penreHnid. Cuctemsl TudepeHInanbHbIX YPaBHCHUN.

33.

3ajauu, TpUBOASAIIME K MOHATUIO IBOWHOIO MHTErpana. J[BoitHoit
uHTErpas, ero ompezaeneHue. CBONCTBA, TeOpeMa O CpPEIHEM
3HaueHUH. Beruncienne paBoiHoro wuHterpana. Ilpunoxenus
JIBOMHOTO MHTErpasa.

34-
35.

IlonsaTe  TpoWHOro  HMHTErpaja.  BelunMcieHue  TPOWHBIX
UHTETPAJIOB B IWJIMHAPUYECKUX, C(PEpUUYECKUX KOOpAHWHATAX.
IIpunoxxeHus TpOMHOrO UHTETpaJIA.

36-
37.

3amaun, TPUBOIAIIME K  KPUBOJMHEHMHBIM  HHTETpaiam.
KpuBonuHeliHble HMHTErpansl MEPBOrO M BTOPOro pojaa, HUX
cBoiicTBa, mnpumepsl BbruncieHusd. dopmyna ['puna. VYciosue
HE3aBUCUMOCTH  KPHUBOJMHEWHOrO  MHTErpaia  oOT  NYyTH
uHTerpupoBanus. Haxoxaenne GyHKIUK ABYX MTEPEMEHHBIX 10 €€
nonHomy  nuddepennuany. [IpunaoxkeHuss  KPUBOIMHEHHBIX
WHTETPAJIOB.

38.

HucnoBble psAIbl, CXONSIIMECS M PACXOIAIIMECS PAIbI, CyMMa
psana. HeoOXomuMmbrii Mpu3HAK CXOAUMOCTH YHCIOBOTO Ppsijia.
JlocTaTouHble TPU3HAKK CXOAUMOCTHM  3HAKOMOJIOKUTEIBbHBIX
PAIIOB.

39.

3HakonepeMeHHble psiibl. JloCcTaTOYHBI NPU3HAK CXOJAUMOCTH
3HAKOIIEPEMEHHOTO psina. 3HaKOYepe YOI ecs PSLIIBL.
AOCONIOTHO M YCIOBHO cXxopsuecs psiabl. DyHKIHOHAIbHBIE
psaabl. Crenennsle psabl. Teopema AOens. Mutepan, paguyc
CXOJIMMOCTH CTENIEHHOTO psijia.

40.

Paner Teitnopa m Maxknopena. HeobGxoaumoe u J1oCTaTodyHOE
yCIIOBUE pa3iokeHus] GYyHKIIUU B CTENEHHOW psn. Pasnoxenne B
crerneHHoM psax pyHkmmi € *, sin X, cos X, (1 +x)™, In (1 +x),
arctg X.

41.

Psaer Oypre.

N

42-

@OYHKIIUA  KOMIUIEKCHOTO  IEPEMEHHOTO. DneMeHTapHbIE
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43.

aHanuTuieckue ¢yHkuuu. JuddepeHnupyemMocts. Y ClIoBHS
Komm-Pumana. MHTErpHpOBaHnEe MO KOMIUIEKCHOMY ApTyMEHTY.
Teopema Komu. MuTerpanshas popmyna Komu.

44,

IIpenmer Teopun BEPOSATHOCTEH. PONb POCCHUHCKHMX YYEHBIX B
pa3sBuUTHMM Teopuu BeposTHocTed. Kiaccupukanuss coObITHH.
Knaccuueckoe M CTaTHCTUYECKOE ONPEIEIICHUS BEPOSTHOCTH
CcOObITUS. 3aKOH  YCTOMYMBOCTHM  OTHOCHTENBHBIX  4YacTOT.
['eomerpuueckne BeposATHOCTU. Anrebpa coObituil. Teopemsr
CIIOXKCHMSI BEPOSATHOCTEH. YCIIOBHAs BEPOATHOCTb. TeopeMbl
YMHOKEHHS BEPOSITHOCTEH.

45.

®opmyna nonaHOM BeposTHOCTH. Cxema bepnymin. ®@opmyssl
Jlarmaca u Ilyaccona.

46.

JluckpeTHble ciaydailHble BEJIMYMHBL. 3aKOH paclpelesIeHus,
GyHKIMSA pacnpezeneHus. UYucnossie XapaKTEPUCTHUKH.
brHoMuanbHbIi 3aK0H. 3akoH [lyaccoHa.

47.

HenpepeiBHble ciydaliHbple BenU4MHBL. @DYHKIUSA IUIOTHOCTH
pacnpeneneHuss  BEpOSTHOCTEH. YUHMCIIOBBIE  XapaKTEPUCTHUKH.
PaBHOMEpHOE, IOKa3aTeNbHOE W HOPMAIBHOE PACIPEICICHUS.
[TonsTHE 0 pa3nnyHbIX GopMax 3akoHa Ooibiux yucen. Teopema
bepuymnu YeOwrmera. LlenTpanbhas npenenpHas TeopeMa.

49.

['eHepanbHasi COBOKYITHOCTb, BBIOOpKA, BapUALlMOHHBIA DA,
['mcrorpamma,  smMnupudeckas  (QYHKIUS — pacIlpeesieHus.
CraTucTuyeckue OLIEHKH mHapameTpoB. TpeOoBaHHMS K OLEHKaM.
OMOUpUYEeCKHe  OLEHKM  MaTeMaTHYeCKOro  OXHIAaHUSA U
mucriepcud.  VHTepBasibHOE — OlleHMBaHUE.  JloBepUTeNbHBIE
WHTEPBAIBl 11 MATEMaTHYECKOTO OXHJIAHUS U JHCIIEPCHH.
3agaua 06 00beMe BHIOOPKH.

50.

IIpoBepka CTaTUCTUYECKUX TUIOTE3: 1) 0 3aKOHE pacHpeeeHus
CJIydyaifHOM BEJIMYMHBI; 2) O pa3IMyuM B OIIEHKax MapaMmeTpoB; 3) o
MPUHAJJIEKHOCTH BBIOOPOK OJIHOM T'€HEpaJIbHOM COBOKYIHOCTH.
Crartuctuyeckue KpPUTEPUM IPOBEPKU  THUIOTE3:  KPUTEPUI
[Tupcona, Konmoroposa, Cteionenta. Cucrtema OBYX ClydalHBIX
BEJIMYHH.

51.

OyHKIHUOHATIBHAA W KOPPEIALMOHHAS 3aBUCUMOCTH  MEXKIY
BenuuuHamu. JIuHelHas  perpeccus. MeToa — HaMMEHBIINX
KBaJIpaToOB Ul ONPEIECIICHAS TapaMETPOB PErPECCUM.

Hroro

102

10%

4.3. Conep:xanue JJaGOpPaTOPHBIX 3aHATHI

JlaGopartopHble 3aHATHS HE IPETYCMOTPEHbBI y4€OHBIM IUIAHOM.
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4.4. CopepxaHue NPaAKTHYECKUX 3aHATHI

Ounas ¢popma o0y4eHus1

Ne . Komuuectso | IIpaktudeckas
i HanMeHoBaHUE PAKTUYECKUX 3aHATHH 4acon HOMOTOBKA
1. | DneMeHThI IMHEWHOU anreOpsl 6 +

2. | DneMeHThl BEKTOPHOU alreOpbl 8 +

3. | AHanuTHYeCKas TeOMETPHS 10 +

4. | BBenenue B aHaIu3 8 +

5. | KommuiekcHble yncna 4 +

6. | Auddepennmansuoe ncuucnenre GyHKIMN OJHON MEPEMEHHOM 10 +

7. | HeompeneneHnHslii HHTErpa 10 +

8. | OnpeneneHHbIN HHTETPAI 8 +

9. | OYHKINU HECKOJIBKHUX MIEPEMEHHBIX 8 +

10. | Auddepennmanbubie ypaBHEHUS 14 +

11. | Cucrems! nuddepeHnuanbHbIX YpaBHEHUN 2 +

12. | KpatHble 1 KpUBOJIMHEHHBIE HHTETPAJIBI 16 +

13. | YucnoBble M PYHKIIMOHAIBHBIE PSJIBI 12 +

14. | DnemeHTHI TEOPUHU PYHKIIMH KOMIUIEKCHOTO MEPEMEHHOTO 4 +

15. | Teopus BeposITHOCTEMH 10 +

16. | OCHOBHBIC MOHATHS U METOJIbI MATEMATHYECKOM CTATHCTUKU 2 +

17. | Cratuctudeckas 00paboTKa SKCIIEpUMEHTAIBHBIX JAHHBIX 4 +

Hroro 136 40%

4.5. Buasbl U cogep:KaHue CAMOCTOSITEIbHOI padoThl 00y4ar0IMXCH

4.5.1. Buasl caMoCTOSTENHHON PabOThl 00y4YaroIuXCs

Bupl camocTosiTenbHON paboThl 00yUarOIIMXCS

KonmyectBo yacoB

o o4HOH (opMe oOyueHus

[TonroroBka K MPaKTUYECKUM 3aHSATHIM 62
CamocTosATENbHOE U3YYEHUE OTJEIBHBIX TEM U BOIIPOCOB 52
[ToaroToBka MHAWBUIYAIBHBIX MUCEMEHHBIX PA0OT (TUIIO- 6
BBIX PacueToB)

IToaroToBKa K MPOMEXYTOYHOM aTTeCTALU 9
Hroro 185
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4.5.2. ConepxaHue CaMOCTOSTEILHON pabOThl 00YJarOIIUXCs

/o

HanmeHnoBanue TeM Wiv BOpOCOB

KomunuectBo
JacoB

0 OYHOH

dhopme oOyue-
HUS

Marpuiibl, 1eUCTBUS ¢ HUMU. BpIuncieHue omnpeaenuTeneii pa3inuHbIMUA
cnocobamu. Pemienue cucreM JTMHEWHBIX ypaBHEHUH MeronoM l'aycca, mo
dbopmynam Kpamepa, ¢ moMoIpI0 0OpaTHOW MaTPHUIIHI.

10

JluneiiHble omepauuu HajJ BekTopamu. PasnmoskeHue BekTopa o 0asucy.
Hamnpagnsromue KOCHHYCHl M JUIMHA BekTopa. lIpumeHeHue ckajispHOro,
BEKTOPHOI'O, CMEIIAHHOI'O MPOU3BEACHUIN B PEIICHUHM NPUKIAAHBIX 3a/1ad.
[TonsiTHe O BEKTOPHBIX AHarpaMMax B HAyKe U TEXHUKE.

Paznuunsbie (I)OprI YpaBHCHUA HpHMOﬁ Ha IUJIOCKOCTH. Pemienue 3agau Ha
MCTO/J KOOpAWHAT (paCCTOﬂHI/Ie MCKAY ABYMA TOUKaMM, ACIICHHUEC OTPC3Ka B
JaHHOM OTHOHICHHH, pACCTOAHUC OT TOUKH 10 HpﬂMOﬁ). KpI/IBBIe BTOpPOI'O
nopsiika: MpuBCACHNUEC K KAHOHUYCCKOMY BHUAY, IIOCTPOCHUC HA IMJIOCKOCTH.
TexHuueckue IPHIIOKCHUA 'COMCTPHUUICCKUX CBOMCTB KPHBBIX.

I'eomeTpryeckue CBOMCTBA MOBEPXHOCTEH BTOPOIO IOPSAIKA, MCCIENOBA-
HUe uX (HOpMbI METOJOM cedyeHU. TexHHuuecKkue NPUIIOKEHUSI Te€OMETpH-
YECKMX CBOMCTB IOBepXHOcTed. llocTpoeHue Ttena OrpaHM4eHHOro Io-
BEPXHOCTSIMH.

10

[Toctpoerne TpauKoB AMEMEHTAPHBIX (DYHKIHMA MyTEM NMpeoOpa3oBaHHUN
(mapauieNnbHBIN IEPEHOC, pacTsHKEHUE (CKATHE), OTOOPAKCHHE).

10

Bbruucnenue npenenoB  4YMCIOBBIX IOCIIEAOBATENBHOCTEH, IPEJENIOB
¢bynkuuu. Mccnenoanue GyHKIUI Ha HEIPEPHIBHOCTb.

10

DopMBbI 3aMMCU KOMIUIEKCHBIX 4Yucen. JlelCTBUS HaJ KOMIUIEKCHBIMU YHC-
JIaMH.

JuddepenurpoBanre ClOXHBIX (YHKIUH, a Takke (QyHKUUN 3aJaHHBIX
HEsIBHO U mapamerpuuecku. Ilpumenenue nuddepennuana k npuOImxeén-
HbIM BblYMcIeHUsM. [Ipumenenne nud¢epeHnnaIbHOro UCYUCIEHUs IS
uccie1oBaHusl QyHKIMHA U TOCTPOECHHUS UX TPaUKOB.

11

MeTtoapl HHTCIPUPOBAHUA HCOIIPCACICHHOTO MHTCTpaJIa.

14

10.

Boruncnenue onpenenéHHbIX MHTErpanioB. HecoOcTBeHHbIE MHTErpaibl C
0ECKOHEUHBIMU IpeJieslaMi M OT HEOTpaHUYEeHHBIX (yHKuui. [Ipunoxenus
OTIpeIeIEHHOr0 MHTETpajia K pelIeHHIO 3aJja4y FreOMETPUH, MEXaHUKU U Qu-
3ukH. [TpuGimkeHHbIe METO1bI BHIYHCIICHUS ONPEICIEHHBIX HHTETPAJIOB.

14

11.

HuddepenunpoBanre yHkuuu AByX nepeMmeHHbIX. [lomnbiil nuddepen-
muan. [Ipumenenue nonHoro auddepeHnnana Kk npuOIMKEHHBIM BBIYHC-
nenusim. KacarenpHasi III0CKOCTh M HOPMaJlb K IIOBEPXHOCTH. DKCTPEMYMBI
(YHKIMM HECKOJIbKUX MepeMeHHbIX. OTbickaHue HauOOJBIIUX U
HAaUMEHBIINX 3HAaYeHUH QYHKIUU.

12.

OcHOBHBIE KJIACCHl YpaBHEHUI, HHTETPUPYEMBIX B KBaJpaTypax: ¢ pasze-
JSIOUIMMUCS TIepEMEHHBIMU, OJTHOPOJAHbIE U JInHelHbIe. Jluddepenunans-
HbIE ypaBHEHUS, JOMYCKAIOIIME TOHMKEHHE MNopsaka. JInHelHbple onHO-
ponHble AuddepeHnraibHble ypaBHeHHs. JInHeliHble HeOAHOPOJHbIE AU -
(bepeHIMaTbHBIE YPAaBHEHHUS C MTPABOM YaCThIO CIEIMATLHOTO BUAA. MeTos
BapHalH IPOU3BOJIBHBIX OCTOSHHBIX.

13.

Pemennst HopMalbHBIX cucTeM AU depeHnrnanbHbIX YpaBHEHUNH METOIOM
UCKIIIOYEHHS.

14.

Brruncrnenue 1BOMHBIX U TPOMHBIX HHTErpasioB. I'eomerpuueckue, pusnye-

13
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/o

HanmeHnoBanue TeM Wi BOpOCOB

KonnuectBo
4acoB

0 OYHOH

dhopme oOyue-
HUS

CKHE TMPUIIOKEHUSI JBOMHOrO W TPOMHOIrO MHTErpanoB. KpuBoiuHelHbIE.
Haxoxnenne ¢GpyHKIMM ABYX NEPEMEHHBIX MO €€ mosHoMy auddepeHma-

Ty.

15.

Yucnosble U (QyHKUIMOHANBHBIE psbl. [IpuMeHeHHE CTENEeHHBIX PsIOB B
NpHUOMKEHHBIX BBIYMCIICHUSX: BBIYMCICHUE 3HAYCHUN (PYHKIMU, ompee-
JEHHBIX UHTErPAJIOB.

16.

Psanpr @ypre o TPUrOHOMETPUUECKUM cucTeMaM. Popmyibl At Koaddu-
UEHTOB psna. PaznoxeHue (yHKUMA B TPUTOHOMETPUYECKHUE PSbI
®ypee. Pag Oypre mi1st 4€THBIX U HEUETHBIX PyHKIHMH. POpMyIHpOBKa 10-
CTaTOYHBIX YCIOBUH cXOAUMOCTH psiaoB Dypwe. Psan @ypbe mis GpyHKInUN
C JTIOOBIM TIEPHOOM. Y CIIOBHE MOTOYEYHON CXOAUMOCTH U CXOAMMOCTH «B
cpeaHem». llpumeneHue TpuroHomerpuyeckux psjgoB Pypbe B MpuOIH-
JKEHHBIX BBIUMCIICHUSX.

17.

OcHoBHble TOHATHS Teopuu rpados. [epesbs. Jlec. bunapubie aepeBbs.
Ces3HOCTH Tpada: MATPUUHBIA U CTPOYHBIN crtocoObl 3amanus rpada. He-
KOTOpBIE 3aJ1a4¥ Teopuu rpados.

18.

Kraccudeckoe 1 cTaTUCTUYECKOE ONPE/ICIICHHUS BEPOSATHOCTH COOBITHS. 3a-
KOH YCTOWYMBOCTH OTHOCHUTEIBHBIX 4acTOT. ['eoMeTpuueckue BepOSTHO-
cTtu. TeopeMbl CIOKEHUs BEPOATHOCTEH M CIEACTBUS M3 HUX. Y CIIOBHAsA
BEPOATHOCTb. TeopeMbl YMHOKEHHUsI BeposiTHOCTeH. PopMmysa IOJHON Be-
positHocTH. CxeMa bepaysu. @opmynsl Jlannaca u [lyaccona.

19.

JluckpeTHble cilydaiiHble BETMYUHBI. 3aKOH pacipesesneHus, GyHKIus pac-
npeneneHus. YuciaoBble XapaKTEpUCTUKU. BHHOMMANbHBIM 3aKOH. 3aKOH
Ilyaccona. HemnpepsiBHbIE Ciiy4daliHble BEIMYMHBI. DYHKIUSA IUIOTHOCTH
pacrpeneieHnst BeposTHOCTEN. UnCIoBbIE XapakKTEPUCTUKN. PaBHOMEpHOE,
[IOKa3aTeIbHOE U HOpMalbHOE pacmpenencHus. lIoHsaTue o pasinMuHBIX
dbopmax 3akoHa Oombpimx uucen. Teopema bepuymnu YeOwimera. Llen-
TpaJIbHasl IPEJIENbHAsI TEOPEMA.

20.

['eHepasibHas COBOKYIHOCTh, BbIOOpKA, BapHallMOHHBIN psf. ['ncrorpamma,
sMIUpHUecKas QyHKUus pacnpeaeneHus. CTaTUCTHUECKUE OLEHKH Iapa-
MeTpoB. [IpoBepka cTaTUCTHUECKUX THIOTE3: 1) O 3aKOHE pachpeieleHUs
CllydyaifHON BEIMYHUHBL; 2) O pa3IMYMU B OLEHKaX MapaMmeTpoB; 3) O MpH-
HAJIS)KHOCTH BBIOOPOK OJHOM TeHepallbHOW COBOKYMHOCTH. CTaTucThuye-
CKHE KpUTEpHM MNpOBEpKH Trumnote3: kpurepuil [lupcona, Kommoroposa,
CTrpI0ZIeHTA.

21.

Cucrema aByX ciiydailHbIX BelM4uH. DyHKIIMOHANBbHAS U KOPPEISIIUOHHAS
3aBUCUMOCTH MEXIy BeauuuHamu. JIuHeiHas perpeccuda. Meton
HAaMMEHBIIINX KBAJPATOB JJIsl ONPEAEIICHUs MapaMeTPOB PErPECCUM U CBOM-
CTBa 3TUX OILICHOK. YpaBHEHUs JIMHEMHON perpeccuu. TecHOTa CBSI3HM U €€
oIlleHKa 1o K03 durmerty koppemnsuu. [lonarue o HenMHEWHO# perpec-
cun. Koppensiimonnoe otHomeHnue. OnpenesieHue mapaMeTpoB HEITUHEH-
HBIX YPaBHEHUN PErpeccur METOJ0M HaUMEHbBIINX KBaJIPaTOB.

Hroro

185
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5. YueOHO-MeTOANYECKOE 00ecTIeYeHre CAMOCTOATEIbLHOH padoThl 00y4aroIMXCcst
M0 TMCHMILIHHE

Y4eOHo-MeToauueckue pazpadborku umerorcs B Hayanoit 6ubnuoreke ®I'bOY BO OxHO-
Vpansckuii [AY:

1. TunoBble pacueThl MO TeMe «JIIEMEHThl JTUHEHHON U BEKTOPHOU anreOpbl» [D1IeKTpoH-
HBII pecypc]: MeToauveckue ykazaHus Ui CTYJACHTOB OYHOM U 3a04HOM (opM 00ydeHHs [HanpaB-
nenuit 35.03.06 Arpoumxenepus, 13.03.02 DnexrposanepreTuka u aekrporexuuka, 19.03.02 Ilpo-
JIYKTBI TIUTAHUS U3 PACTUTEIBLHOTO ChIpbs, 23.03.03 DkcrutyaTanusi TpaHCIOPTHO-TEXHOJIOTHYECKUX
MallliH ¥ KOMILUIEKCOB, crienuanbHocTd 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPe/I-
ctBa] / cocraputenu: Axkynua O.E., baxenosa C.B.; FOxuno-Ypansckuii 'AY, UacTutyT arpomxke-
Hepuu. — YensaOuHCK: OxHo0-Y panbckuit Ay, 2021.-65 c.— Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsie pacyeTsl o TeMe «OnpeaenuTeNd, MaTPHIIBI, CHCTEMBI JIMHEHHBIX YpaBHEHUH,
BEKTOpHas anredpa, aHaTuTHYeCKas reoMeTpus» [DIEeKTPOHHBINA pecypc]|: METON. yKa3. AJii CTY-
JIEHTOB O4YHOU (opmbl oOyueHus [Hampasinenuid: 35.03.06 Arpoumxkenepus, 13.03.02 Dnexrpo-
SHEpreTuka u 31eKkTpoTexHuka, 19.03.02 ITpoaykTel nUTaHUS U3 PACTUTEIBHOTO Chipbs, 23.03.03
OKcIulyatalus TPaHCIIOPTHO-TEXHOJOTUYECKUX MallMH M KOMILUIEKCOB, crneunanbHoctu 23.05.01
HazemHble TpaHncnopTHo-TexHONMorudyeckue cpenctsal / coct. M.H. 3emckoBa; FOxHo-Y panbckuii
'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U31., ucrp. U aon. — Yensounck: FOxno-Ypansckuii [AY,
2019. — 27 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc]|: METOAWYECKHE YKa3aHUs IS
CTYJCHTOB OYHOM U 3a04HOIl ¢opM oOyuenus [HanpasineHuid 35.03.06 Arpoumkenepus, 13.03.02
DneKTposHepreThka U eKTpoTexHuka, 19.03.02 [IpoaykTsl nUTaHUS U3 PACTUTEIBHOIO CHIPBS,
23.03.03 DOkcruryaTanusi TPaHCHOPTHO-TEXHOJOTUYECKUX MAIMH U KOMIUIEKCOB, CHEIUAIbHOCTH
23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHYecKue cpeacTnal / coct.: O.E. Axynuu u ap.; KOxHo-
VYpansckuit 'AY, UactutyT arpounxkenepun. — Yensounck: HOxHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBenieHue B MaTeMaTHUYECKUIl aHanu3 [ DNeKTPOHHBIN pecypc]: yued. mocobue s camo-
CTOATENbHON pabOTHI CTYJAEHTOB OUYHOM U 3a04HOM (popM 0OyueHus (HarmpaBiIeHHs TOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnermansHocTh 23.05.01) /
coct.: O. E. Axynud [u ap.]; FOxHo-Ypansckuii 'AY, UHcTUTYyT arponHxenepuu. — YensiOnHek:
IOxnO0-Ypansckuii 'AY, 2017. — 70 c. — Pexxum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBsle pacueTsl o TeMe «BBefeHne B MaTeMaTHUECKUN aHaIn3 QyHKIIMK OJHOM AeH-
CTBUTEJIbHOM MEpeMEHHOI» [DIIeKTPOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYyJE€HTOB OYHOM (hOpMbI
oO0yuenus [Hampasnenuid: 35.03.06 Arpourskenepusi, 13.03.02 DiekTposHepreTuka 1 IEeKTPOTEX-
Huka, 19.03.02 IIpoaykTel NUTaHUSA U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DkcruryaTanus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIllMH M KOMIUIEKCOB, crnennanbHocty 23.05.01 Hasemuble TpaHcnopTHO-
texHnonorunueckue cpeactral / coct. O.E. Axynuu ; FOxn0-Ypansckuiit [AY, UHCTHTYT arponHke-
Hepuu. — 3-e u3A., ucnp. u jaomn. — Yensounck: OxuHo-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
cryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumnoBoii pacuet no Teme «Auddepenunansuoe ncurciaenne GyHKIUN OJHON 1eHCTBH-
TETLHON TIEPEMEHHOU U €r0 MPUIIOKEHUS TSI CAMOCTOSATEIBLHOM pabOThI CTYICHTOB [ DJIEKTPOH-
HBIN pecypc]: [ camocTosITeNbHOI paboThl CTyIeHTOB OYHBIX (hakynbTeToB] / coct.: C.B. baxe-
HoBa, U.C. CraGynut, M.B. ®ununmnosa; FOxuno-Ypansckuii 'AY, UHCTUTYT arpouHkeHepun. —
Yensounck: FOxuo-Ypansckuit [AY, 2017. — 70 c. — Pexxum nocrymna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TumnoBsle pacueTsl 1o TeMe «MHTerpagpbHOe UCcUHCIeHHE QYHKIIMN OHOM JefCTBUTENb-
HOH TMIEPEMEHHOW» JIJISI CAaMOCTOSTEILHON paObOTHI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOI. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; FOxHo-Ypansckuii 'AY, UHcTUTYT arponHkeHe-
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pun. — YenssOuHCK: HOxHo-Y panbckuit Ay, 2016. - 82 c. — Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
8. Tunosble pacuersl o Teme «/luddepennmanbHoe U UHTETpaTbHOES UCUHUCTICHUS (DYHK-
MU JBYX IMEPEMEHHBIX» [DJIEKTPOHHBIA pecypc]|: METOA. yKas. [l caMOCTOSTEIbHON pPaboThI
CTYJICHTOB OYHOH W 3a04HOM (opm oOyueHus (HampaBineHus moxaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumanbHocts 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
VYpaneckuit 'AY, Wuctutyr arpoummkeHepun. — Yensounck: HOxnHo-Ypansckuit I'AY, 2018. —
80 c¢. — Pexxum moctymna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.
9. TunoBble pacdeTsl 10 TeMe «PsapDy [DIEKTPOHHBIN pecypc]: METOMA. YKa3. Ui CTY/ICH-
TOB O4HOM (opMbl 00yueHus [Hanpasneruit: 35.03.06 Arpoumkenepus, 13.03.02 DnekrposHepre-
THKa U 31eKTpoTexHuka, 19.03.02 I[IpoayKTsl nuTaHus U3 pacTUTENBHOIO ChIpbs, 23.03.03 Dkcmny-
aTanusl TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIlMH M KOMILIEKCOB, criennanbHocTy 23.05.01 Hazewm-
HBIE TpaHCHIOpTHO-TexHoJormueckue cpenacrsa] / cocr.. O.E. Akymny, C.A. Ckpunka; FOxHo-
VYpansckuit 'AY, UHcTuTyT arpounxeHepuu. —3-¢ u3M4., uchp. u jgom. — Yemxsobunck: HOxHo-
VYpanbckuiit 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.
10. Juddepenmuanbubie ypaBHEHUS B IPUKJIAJIHBIX 33a4ax [DIEeKTPOHHBIN pecypc]: MeTo.
yKa3. ISl CTYJICHTOB O4HOM (hopmbl 00ydeHus [Hampasienuid: 35.03.06 Arpourxenepus, 13.03.02
DnekTposHepreTuka U 3nekTporexHuka, 19.03.02 IIpoaykTel nUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 DOkcrutyaTaius TPaAaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpencrtsa] / coct.. O.E. Akynuuy,
C.A. Ckpunka, N.C. Crabynut; FOxno-Ypansckuii 'AY, UHCTUTYT arpowHXeHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.
11. TumnoBoii pacuet o TeMe «Teopus BEpOSITHOCTEI» [DIEKTPOHHBIN pecypc]: METOM. yKa3.
JUIs CTYJEHTOB OuYHON (opmbl 0OyueHus [HampasieHuit: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl nUTaHUS W3 PACTUTEIBHOIO CBIPB,
23.03.03 Dxkcrryaraiusi TpaHCIIOPTHO-TEXHOJOTHYCCKUX MAIllMH W KOMITJICKCOB, CITEIIUAITBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpenctsa] / coct.. O.E. Akynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuit 'AY, UHCTHTYT arponHXeHepuu. — 2-¢ U3/1., UCIp. U JIOTL. —
YenstOuHCK: FOxHO-Ypanbckuii I'AY, 2019. - 106 c. — Pexxum JOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.
12. TumnoBsie pacueTsl o Teme «MaTemaTrueckas CTaTUCTHKA» [ DNEKTPOHHBIN pecypc]: Me-
TOJ. yKa3. JUIsl CTYAEHTOB O4YHOW (opmbl oOyueHus [Hampasienuii: 35.03.06 ArpounxeHepus,
13.03.02 DnexTtposHepreTrka u 3nekrporexHuka, 19.03.02 IlpoaykTel nmuTaHus U3 PaCTUTEIBHOTO
ceipbi, 23.03.03 DkcmtyaTaiust TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMILJIEKCOB, CTICIIHATh-
Hoctu 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYeckHe cpeactBa) / coct. M. H. Apxumnosa;
IOxnO-Ypansckuit ['AY, Uacturyt arpourxenepun. — 4-¢ us., ucnp. u gom. — Yensounck: FOx-
HO-YpalbCKuil Ay, 2018.-72 c. — Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

6. ®oH/1 OLIEHOYHBIX CPEJICTB /IS MPOBEIeHH s
NMPOMEKYTOUYHOI aTTeCTAlMU 00yYaIOIMXCH MO TUCHUIIHHE

Jlnst ycTaHOBJICHUSI COOTBETCTBUSI YPOBHSI MOATOTOBKH 0Oydaronuxcst TpedoBanusim O@I'OC
BO pa3zpabotan (HoHA OLIEHOYHBIX CPEACTB JUIS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M MPOBEICHUS
MMPOMEXKYTOUYHON aTTeCTAllMM OOYYAIOIIMXCS MO AUCHUIUIHHE. DOHJT OIEHOYHBIX CPEACTB TPE.I-
craBiieH B [Ipunoxenuu.
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7. OCHOBHAs1 M JONOJTHUTEJbHAsI ydeOHasi IUTepaTypa, Heo0X0AMMAas 1JIsl OCBOCHHS
AUCHMILTUHBI

OcHoOBHasl ¥ IONOJHUTENbHAS yueOHas TuTepaTypa umeercst B Haydnoit OuOiImoTexe u dJiek-
TpOoHHOU HH(pOpMaMOHHO-00pa3oBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas:

1. Bepman I'.H. COopHEK 3a/1a4 110 KypCy MaTeMaTHYECKOro aHaiu3a: yuebHoe mocobue /
I'.H. bepman. — 9-e¢ u3n., crep. — Cankr-IletepOypr: Jlanp, 2020. — 492 c¢. — Pexxum nmoctyma:
https://e.lanbook.com/book/126705

2. bepmantr A.®. Kpatkwmii Kypc MaTeMaTHYECKOro aHajau3a: ydeOHoe mocobue /
A.D. bepmant, U.I'. ApamanoBuu. — 16-e u3a. — Cankr-IlerepOypr: Jlanb, 2021. — 736 c. — Pexum
noctyna: https://e.lanbook.com/book/167905

3. EmenpsnoB ['.B. 3amaunuk 1mo Teopuu BEpOSITHOCTEH M MAaTEMaTHYECKOW CTATHUCTHKE:
yuebHoe mocobue s By3oB / [.B. Emennsnos, B.II. CkuroBuu. —4-e usn., crep. — CaHkT-
[MerepOypr: Jlanb, 2021. — 332 c. — Pexxum noctyna: https://e.lanbook.com/book/169813

4. 3anopoxer .. PykoBoACTBO K pelleHuto 3a7a4 M0 MaTeMaTHYECKOMY aHAIH3y : y4ueo-
Hoe mocodbue / I'. U. 3anopoxen. — 8- usn., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 464 c. — Pe-
*uM foctyna: https://e.lanbook.com/book/168361

5. Knerenuk J[.B. COOpHHK 3a/1a4 10 aHATUTHYECKOH IeOMETPHUH: y4eOHOe Tocoome s
By30B / JI.B. Knerenuk; [lox pemaknueit H.B. Epumona. — 17-e uzn., crep. — Caunkr-IletepOypr:
Jlanp, 2022. — 224 ¢. — Pexxum noctyma: https://e.lanbook.com/book/187823

6. Koxyxo C.®. COopHHK 3ajay MO AMCKPETHOM MaTremaruke: ydeOHoe mocodue /
C.®. Koxyxos, I1.1. CoBepTkoB. — 2-¢ u3n., crep. — Cankt-IlerepOypr: Jlanb, 2022. — 324 c. — Pe-
xuM goctyna: https://e.lanbook.com/book/212675.

7. Muxonu C.B. JluckperHas mareMaTuka ajs OakajnaBpa: MHOXKECTBA, OTHOILLIEHUS, (PyHK-
1uu, rpadsl: yuedHoe nocodue / C.B. Mukonu. — Cankr-IlerepOypr: Jlanb, 2021. — 192 c. — Pexxum
noctyna: https://e.lanbook.com/book/168465

JlonmostHUTEIbHAS:

1. Epycanumckuii SI.M. JluckperHas wmartemartuka. Teopuss MU NPAKTHUKYyM: Y4eOHUK /
S.M. Epycanumckuii. — Cankt-IletepOypr: Jlanb, 2022. — 476 c¢. — Pexum pocryma:
https://e.lanbook.com/book/212897.

2. Jlucnukun B.T. MaTtemaruka B 3agadax ¢ pemeHusiMu: yaeOHoe mocodue / B.T. Jlucnu-
kuH, N.JI. ConoBeituuk. — 7-e uzf., crep. — Cankr-IlerepOypr: Jlans, 2020. — 464 c. — Pexxum no-
cryna: https://e.lanbook.com/book/126952

3. Harancon W.II. Kpartkuii kypc Bbicieil maremaTnku: ydeOHoe mocooue / M.I1. Haran-
con. — 10-e m3m., crep. — Cankr-IlerepOypr: Jlams, 2021. — 736 c¢. — Pexum npocryma:
https://e.lanbook.com/book/167767

4. IlpakTudeckue 3aHaTud Mo anredpe. KommekcHble ynciia, MHOIOWIEHBI: yueOHOe 1Moco-
6ue / 10.B. Bonkos, H.H. EpmonaeBa, B.A. Ko3sinuenko, I'.1. KypOatoBa. — Canxt-IletepOypr:
Jlanb, 2021. — 192 ¢. — Pesxum mocryma: https://e.lanbook.com/book/168700

5. Ilpomkun C.C. Marematuka aiis pemeHus puzndeckux 3anad: yueonoe nocodue / C.C.
[Ipomkun. —  Canxr-IlerepOypr:  Jlamb, 2021. — 384 «c¢. — Pexum pgocryna:
https://e.lanbook.com/book/168721

6. CripaBOYHHUK 10 MaTeMaTHKe JiIs OakaiaBpoB: yueOHOoe mocooue / A.JO. Bnosun, H.JL
Boponnosa JI.A. 3onkuna, B.M. Myxuna. — Cankr-IlerepOypr: Jlans, 2021. — 80 c. — Pexxum no-
cryma: https://e.lanbook.com/book/168692

7. ®uxrtenronsl] [.M. OCHOBBI MaTeMAaTHYECKOTO aHaKM3a: yueOHuK ais By30B / [.M. dux-
TeHrosbll. — 13- u3x., crep. — Cankr-IlerepOypr: Jlanp, 2022. — Yacte 2: OCHOBBI MaTeMaTuye-
ckoro aHanu3za, 2022. — 464 c. — Pexxum nocrymna: https://e.lanbook.com/book/189424.
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8. ®uxrtenromnsi] [.M. OCHOBBI MaTEMaTHYECKOTO aHaIN3a: YIeOHUK IS BY30B: B 2 4acTsX /
I''M. ®uxrtenronsil. — 14-e usn., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacts 1: OcHOBBI Ma-
TeMaTudeckoro ananusa, 2022. — 444 c. — Pexxum nocryna: https://e.lanbook.com/book/184192.

9. lllunayer B.C. Hauana Beicmieit Marematuku: yueoHoe nocooue / B.C. lllumaues. — 5-¢
u3n.,, crep. — Cankr-IlerepOypr: Jlawp, 2021. - 384 <c¢. — Pexum pocryna:
https://e.lanbook.com/book/168509

8. Pecypchbl uHGOPMAIMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTu «AHTEepHETY,
He00XO0UMBbIe IJISl 0CBOCHUS TUCHMUILINHBI

1. EnuHoe OKHO JOCTyIa K y4eOHO-METOUUECKUM pa3paboTkam https:/roypray.pd
2. DBC «Jlanb» http://e.lanbook.com/
3. VYuusepcurerckas oubmmorexka ONLINE http://biblioclub.ru/

9. MeToauyeckne yKazaHus JJs 00y4aKOUIUXCS 0 OCBOEHHIO JUCIUIJIMHBI

Y4eOHo-MeTOoIMUYeCKUE pa3paboTku nMmerorcs B HayuHoil OubinoTexe W 31€KTPOHHOW WH-
dbopmarmonno-odpazoBarensHoit cpene PI'BOY BO I0xHo-Ypanbckuit AY:

1. TunoBble pacueTsl MO TeMe «IJIEMEHTHI JUHEHHON U BEKTOPHOM anreOpbl»: METOaude-
CKHE yKa3aHUs JAJIsl CTYyJEHTOB OYHOM W 3a0uHOM (hopm oOyuenus [Hampaienuit 35.03.06 Arpo-
unxenepusi, 13.03.02 Dnekrposnepreruka u anekrporexHuka, 19.03.02 [IpoaykTsl nutanus us
pacTuTenbHOro cbipbs, 23.03.03 Dkcmryaranus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAalluH M KOM-
IeKcoB, crenuaabHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJOTUYECKHE CpeAcTBa] / cocTa-
purenu: Axymuu O.E., baxenoBa C.B.; IOxno-Ypanbckuit ['AY, UucTuTyT arpowxenepuu. —
YensOunck: HOxHo-Ypanbckuii I'AY, 2021.-65 c.— Pexum JlocTyma:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumoBsle pacyeTsl 10 TeMe «OnpeaeTuTeNN, MaTPHIIBI, CHCTEMBI JIMHEHHBIX YpaBHEHUH,
BEKTOpHas anrebpa, aHaJUTHYECKas TeOMETpHs» [DIEKTPOHHBIM pecypc]: MEeToA. ykas. Ul CTY-
NeHTOB O4HOU (opmbl 00yueHust [HampaBienuid: 35.03.06 Arpounkenepus, 13.03.02 3Snextpo-
JHEpPreTHKa M MeKTpoTexHuka, 19.03.02 [IpoaykTel nuTaHus U3 pacTUTENBHOTO chbipbs, 23.03.03
DKcIutyatalus TPaHCIIOPTHO-TEXHOJOTUYECKUX MalIMH M KOMIUIEKCOB, crneunanbHoctu 23.05.01
Haszemnble TpancnopTHo-TexHOsornueckue cpenacrsal / coct. M.H. 3emckoBa; KOxHo-Ypanbckuii
'AY, MHCTUTYT arpoMHXEHEPHH. — 3-€ U31., uctp. u gon. — Yensounck: FOxuo-Ypansckuiit [AY,
2019. — 27 c. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKA [DIEKTPOHHBIA pecypc]|: METOAWYECKHE YKa3aHUs IS
CTY/IEHTOB OYHOM M 3a0uHOM popm oOyuenus [Hampasnenuit 35.03.06 Arpounkenepus, 13.03.02
OnekTposHepreTuka U ekTporexHuka, 19.03.02 IIpoaykTel nMUTaHUsS U3 PACTUTEIBHOTO CBIPBA,
23.03.03 DOkcrutyaranusi TPaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U KOMIUIEKCOB, CIEIUATIbHOCTH
23.05.01 HazemHbIe TpaHCIOPTHO-TeXHOJIOTHYecKue cpeacTnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpanbckuit ['AY, UactutyT arpounkenepun. — Yemsounck: HOxuHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum mocryma: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTU4YeCKUI aHainu3 [DIeKTpOHHBIN pecypc]: yuel. mocodue amis camo-
CTOATEIbHONW pabOThl CTYIEHTOB OYHOM M 3a04HOM (opM oOyueHUs (HampaBiICHHsS MOJITOTOBKU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansHocTh 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UncTutyT arpounkenepun. — YensaOuHck:
HOxHOo-Y panbckuit Ay, 2017.-70 c. — Pexum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBble pacueTsl 1o TeMe «BBeneHne B MaTeMaTuyecKuil aHanu3 QyHKIIUU OJTHOM Jeii-
CTBUTEILHOM MEPEMEHHON» [DNEeKTPOHHBIN pecypc]: METOM. yKa3. IJis CTYJASHTOB OYHOW (DOPMBI
oOyuenus [Hampasnenuii: 35.03.06 Arpourskenepusi, 13.03.02 DnekTposHepreTuka M IEKTPOTEX-
Huka, 19.03.02 [IpoaykTel nUTaHUA U3 PACTUTEIBLHOTO ChIpbs, 23.03.03 DkcmiyaTauus TpaHCHOPT-
HO-TEXHOJIOTMYECKUX MAIllMH M KOMIUIEKCOB, crnenuanpbHoctu 23.05.01 Haszemusle TpaHcnopTHO-
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texHosornueckue cpenacraal / coct. O.E. Axynuu ; FOxno-Ypansckuii 'AY, UncTUTYyT arponnxe-
Hepuu. — 3-¢ u3 ., uctp. u non. — Yensounck: KOxno-Ypansckuii 'AY, 2019. — 69 c. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumoBoii pacuer o Teme «JluddepeHunanbHoe ucurcieHne pyHKIIUU OJTHON ACHCTBHU-
TEJNBHOM MEepeMEeHHON M €ro MPHIIOKEHHSD ISl CAMOCTOSTEILHONH PabOThl CTYACHTOB [DIEKTpOH-
HBIN pecypc]: [ caMOCTOSATENbHOM PabOThI CTYJIEHTOB OYHBIX (akynbTeToB] / cocT.: C.B. baxe-
HoBa, U.C. Crabynut, M.B. ®ununnosa; KOxHo-Ypanbckuii ['AY, UHCTUTYT arpouHXEeHEPHH. —
YensaOuHCK: IOxHo0-Ypanbckuit I'Avy, 2017.-70 c. — Pexum JIoCTyna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. Tunosble pacueTsl 1o TeMe «HTerpanbHOoe HcyncieHne QYHKIMU OJHOM JeiCTBUTENb-
HOM TIEPEeMEHHOI» /Il CaMOCTOSATEIBHONW padOTHI CTYIEHTOB [ DIEKTPOHHBIN pecypc|: METOA. yKa-
3anus / coct.: O.E. Akynuu, M.H. Apxunosa; IOxHo-Ypansckuii ['[AY, MHCTUTYT arpouHX eHe-
pun. — YenssOuHCK: HOxHO0-Y panbckuit Ay, 2016. 82 c. — Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

8. TumoBsle pacuersl o Teme «JnddepeHnmanbHoe ¥ UHTETPATbHOE UCUUCICHUS (DYHK-
MU JBYX IMEPEMEHHBIX» [DIEKTPOHHBIN pecypc]: METOA. yKa3. [ CaMOCTOSITENbHON paboTh
CTYJICHTOB OYHOH W 3a04HOU (opm oOyueHus (HampaBineHus mnoxaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneunanpHocTh 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxHo-
Vpaneckuit 'AY, Wuctutyr arpommkeHepun. — Yensounck: HOxno-Ypansckuit 'AY, 2018. —
80 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

9. TunoBble pacdeTsl 10 TeMe «PsabDy [DIEKTPOHHBIA pecypc]: METOMA. YKa3. IS CTY/ICH-
TOB O4HON Qopmbl 00yueHus [HampasneHuit: 35.03.06 Arpounxenepus, 13.03.02 DnexTposnHepre-
THKa U 3ekTpoTexHuka, 19.03.02 [IpoayKTsl nuTaHUS U3 pacTUTEIBHOTO Chipbd, 23.03.03 Dkcmy-
aTalusi TPAHCIIOPTHO-TEXHOJOTUYECKMX MAIllMH U KOMIUIEKCOB, crienuaibHocTu 23.05.01 Hazewm-
HBIE TpaHCIOpPTHO-TexHoJormueckue cpenacrsa] / cocr.: O.E. Akymny, C.A. Cxpunka; FOxHO-
VYpanbckuit 'AY, VHCTUTYT arpoumHXeHepuu. —3-€ u3d., uchp. u jgon. — Yensbunck: FOxHo-
VYpansckuiit 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. uddepenunanbHble ypaBHEHHS B IPUKIIAAHBIX 33/1a4ax [DIEeKTPOHHBIN pecypc]: METO.
yKa3. JUIsl CTYIGHTOB O4YHOM (popMbl 00yueHus [Hanpasnenuii: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTrka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl nUTaHUS W3 PACTUTEIBHOIO CBIPBA,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIUH M KOMIUIEKCOB, CHEIUATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TEXHOJNOTUYeckue cpenctsa] / coct.. O.E. Akynuy,
C.A. Ckpunika, N.C. Crabymut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXeHEpUH. — 2-€ U3]L.,
ucnp. u  jom. — Yema6unck: FOxno-Ypansckuit ['AY, 2019.-81c.—Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. TumoBoii pacuet o TeMe «Teopus BEpOSITHOCTEI» [ DAEKTPOHHBIN pECypcC]: METO. yKas3.
JUIs CTYIEHTOB OuHOM (opmbl oOyueHus [HampasieHnuid: 35.03.06 Arpounxenepus, 13.03.02
OneKxTposHepreTuka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl NUTaHUS W3 PACTUTEIBHOIO CBIPBA,
23.03.03 OkcrmmyaTtanys TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CIEIUaIbHOCTH
23.05.01 Hazemnble TpaHCHOPTHO-TeXHOJNOTHYecKue cpenctBa] / coct.. O.E. Akynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuit 'AY, UHCTHTYT arponHXeHepUn. — 2-€ U3/., HCIIpP. U JIOTL. —
YensOunck: IOxHO-Y panbckuit Ay, 2019. — 106 c. — Pexum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

12. TunoBsle pacyeTsl O TeMe «MaTemMaTudeckas CTaTUCTHKaY [ DIeKTpOHHBIN pecypc]: Me-
TOJ. YKa3. ISl CTy/ICHTOB O9HOU (popMmbl 00yuenust [Hanpasienuid: 35.03.06 ArpounxeHepus,
13.03.02 DnexTposHepreTuka u anekTporexHuka, 19.03.02 IlpoaykTel nUTaHUSA U3 PACTUTENBHOIO
chIpbs, 23.03.03 Dkcmryaranusi TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMIUJIEKCOB, CIIEAAITb-
Hoctu 23.05.01 HazeMHBbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE cpeacTBa] / cocT. M. H. Apxumnosa;
IOxnO-Ypansckuii 'AY, UHCTHTYT arponHxeHepun. — 4-¢ u3f., ucnp. u aoim. — Yemssounack: KOx-
Ho-Ypanbckuii [AY, 2018. — 72 ¢. — Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.
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10. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3YyeMble IPH OCYIIeCTBJICHHH 00pa30BaTeJbHOIO0
npouecca no AMCUUILVINHE, BKJIIYas NepevyeHb POrpaMMHOro odecnedeHusi 1 HHGopManu-
OHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii Oubnuorexe ¢ TepMUHAIBHBIX CTaHIUI MPEAOCTABISAETCA JIOCTYI K 0a3aM JaH-
HBIX:

- Texakcnept (nHpOpManMOHHO-cripaBo4Has cucrema 'OCToB);

- «CenbX03TeXHUKa» (aBTOMaTU3MPOBAHHAs CIIPAaBOYHAsI CUCTEMA);

- My TestX10.2.

[Iporpammuoe obecnieuenue: MS Office, Windows.

11. MaTtepuanbHo-TexHH4YecKasi 6a3a, Heo0XoAUMasi /Il OCYLeCTBJIeHHs 00pa3oBa-
TeJIbHOI0 NpoLecca N0 ANCHUILINHE

Y4yeOHble ayaiuTOpUM ISl NPOBedCHUS] 3aHATHH, NMPeAyCMOTPEHHBIX MPOrpamMMoON,
OCHAIIIEeHHBIE 000PY/I0BAHNEM U TEXHHUYECKMMH CPeICTBAMU 00yYeHHs

1. VueGHble aymuTOpUU AJS MPOBEACHUS 3aHATHI JIEKIIMOHHOTO U CEMHUHAPCKOTO THUIIOB,
TPYNIOBBIX U WHAUBUIYAIBHBIX KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHON aTTecTa-
uu 454080, YensOunckas o0:., r. YensOunck, npocnekt Jlenuna, 75, ayaqutopun Ne 501, 503.

2. YdeOHas ayTuTOpHS JIJIsl IPOBEACHUS 3aHATHIA JICKIIMOHHOTO M CEMUHAPCKOTO THIIOB,
IPYNIOBBIX U MHAUBUAYAIBHBIX KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJISI U IPOMEKYTOYHON aTTecTa-
uuu 454080, YensiOunckas o61., T. YensOunck, npocnekt Jlenuna, 75, ayautopus Ne 405.

IHomenenus 11t CaMOCTOSITEILHOI PadoThI 00y4aAIOIINXCH
1. ITomemienue 1iast camocTosiTensHOM padoTe 454080, r. UensOunck, mpocnekT Jlenuna 75,
aynutopus Ne 303.

IlepeueHns 000py10BaHHUA M TEXHHYECKHX CPEICTB 00yUeHUs
OKpaH, IPOEKTOp, HOYTOYK.
KommnbroTep B KOMIUIEKTE

DKpaH NepPEeHOCHOH, MPOEKTOP, HOYTOYK.
Y4eOHo-HarngaHbIe mocobus: [loBepXHOCTH BTOPOTO MOPSIKA
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IMPUJIOXKEHUE

®OH/ ONEHOYHbLIX CPEJACTB

JUTSL TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH | MPOBEACHMS TIPOMEKYTOUYHOHN aTTeCTalluN
oOyyJaronuxcs
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COAEPKAHHUE

KomnieTeHIu 1 uX UHIUKATOPBI, (POPMUPYEMBIE B MPOIECCE OCBOCHHUS TUCIUTIITNHBI
[TokazaTenu, KpUTEPUM W IIKAJIa OLICHUBAHUS WHAMKATOPOB JOCTHIKEHUS CHOPMHPO-
BaHHOCTH KOMIIETECHIIAH

TumnoBbie KOHTPOJIBHBIC 3aaHUs U (WJIM) HHBIC MaTepUaIbl, HEOOXOAMMBIC JIJISl OTICHKH
3HAHW, YMCHHM, HABBIKOB U (WJIM) OMBITA JACSATCILHOCTH, XapaKTEPUIYIOMINX CHOPMHU-
POBAaHHOCTH KOMITETEHIIUN B MPOIIECCE OCBOCHUS TUCIIMILIAHBI

MeTonudeckue MaTepuaibl, ONMPEISISIIONINE TPOIeAyphl OICHUBAHMS 3HAHWUN, yMe-
HUM, HaBBIKOB M (WJIM) ONBITa ACATEIBHOCTH, XapaKTEPU3YIOUIUX CHOPMUPOBAHHOCTH
KOMITCTEHIIU I

4.1. OuleHOYHBIEC CPENICTBA /IS MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TIPO-
[[eCCe MPAKTUIECKON MOATOTOBKH

4.1.1. Onpoc Ha MPaKTUYECKOM 3aHSITHH

4.1.2. OnieHrBaHNE HHIUBUAYATBHOTO 33/IJaHUS (TUITIOBOTO pacyeTa)

4.1.3. TectupoBaHue

4.2. Tlpouenypsl ¥ OICHOYHBIC CPEACTBA JJIS MPOBEACHHS MTPOMEXKYTOUYHON arTecTa-
101501

4.2.1. 3auer

4.2.2. Dx3amMeH
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31

32
32
33
34

36

36
39
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1. KoMmneTeHUuM ¥ UX HHAUKATOPBI, (hopMuUpyeMble B IIpoLiecce OCBOEHUS AUCHUILIMHBI

OIIK-1 CnocobeH cTaBUTh U peuiaTh WHKEHEPHbIE U HAYyYHO-TEXHUYECKUE 3a/1aull B cepe cBoeil nMpodeccuoHANbHON IESTEIbHOCTH U HOBBIX MEXK-
JUCHUTITMHAPHBIX HAIIPABJICHUH C UCIOJIB30BAaHUEM €CTECTBEHHOHAYYHBIX, MATEMAaTUYECKUX U TEXHOJIOTUUECKUX MOJIENIeH

HanmenoBanmne
®opmupyemsie 3YH
OIICHOYHBIX CPEJICTB
=x
<
Kox u HaumenoBaHnue nH- < E =
> S
JTUKATOpa JOCTHKCHUS % 8 S =
&
KOMIIETEHIHN 3HAHUSA YMCHHUS HaBBIKH > & ;‘ 5
0 O 02) o
= 2 Z £
&, <
=
N-1lomk-1 OO6yuarommiics noipkeH | OOydvaroruiics JIOJDKEH OOy4varomuiics JOJKCH 1.0tBer Ha | 1. Ox3aMeH
CTaBuT M pelaeT nHxe- 3HATh: OCHOBHBIE TOHSTHUS | yMETh: HCIOIB30BaTh Ma- BJIaIETh: HAaBBIKAMU HC- MpaKkTHye- 2. 3auer
HEPHBIC M HAyYHO- A METOALI MATEMATHUKH I | TEMATHUUECKUI anmapar | TOJb30BaHUS MaTeMaThde- | CKOM  3aHs-
TEXHUYECKUE 3a/1aU B c(pe- | pelIeHus] CTaHIApPTHBIX 3a- | JUIS PEIICHMs CTaHAAPTHBIX | CKOTO ammaparta Jjis pelie- | THH.
pe cBoeil mpo)eCcCHOHANb- | a4 B COOTBETCTBHHM C | 33J]ad B COOTBETCTBHHM C | HHS CTaHIAPTHBIX 337a4 B | 2.1 HauBu-

HOM JIeSITeIbHOCTH M HOBBIX
MEXIUCITUTITHHAPHBIX
HaIpaBJIE€HUH C UCIOJIb30-
BaHHMEM €CTECTBEHHOHAYY-
HBIX, MATEMaTHYECKUX U
TEXHOJOTHYECKUX MOJIeICH

HaIMpaBIEHHOCTHIO  TPO-
(dbeccuoHaIbHON  JIESITEINb-
HOCTH -

(b1.0.08-3.1)

HaIMpaBJIEHHOCTHIO  TPO-
(dbeccuoHaIbHON  JIESITEIb-
HOCTH -

(b1.0.08-V.1)

COOTBETCTBUU C HaIlpas-

JIEHHOCTBIO IIpodeccuo-

HaJIbHOW JeATENbHOCTH -
(b1.0.08-H.1)

AyaJbHOE 3a-
naHue (TUIO-
BOI1 pacuer).
3.Tectupo-
BaHUE
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2. Ioka3aTe/d, KPUTEPHUHU H IIKAJIA OLEHUBAHUSI HHIUKATOPOB JT0CTUKEHUsSI KOMIETeH i

N-1omnk-1 CTaBUT U pemiaeT HHXEHEPHbIE U HAyYHO-TEXHUUECKHE 3a/1a4i B cdepe cBoeil mpohecCHOHATBHOM 1eATeIbHOCTH U HOBBIX MEXKIUCIIUILIN-
HapHBIX HAIMIPaBJICHUM C UCIOJIb30BAaHUEM E€CTECTBEHHOHAYUHBIX, MATEMAaTHYECKUX M TEXHOJIOTMYECKUX MOjIeIen

[Tokazarenu oueHu-
BaHus (Dopmupye-
Mbie 3YH)

Kpurepuu u mkasa olleHUBaHUS PE3YJIbTATOB 00YUYEHMS 110 AUCLUIIIIMHE

Henocrarounslii ypoBeHb

JlocTaTo4yHbIi YpOBEHB

Cpennuii ypoBeHb

Bricokuii ypoBeHb

b51.0.08-3.1

OO0yuaromuiicst He 3HaeT OC-
HOBHBIE ITOHATUS U METO/IBI
MaTEeMAaTHUKH JJIs PEIICHUs
CTaH/IAPTHBIX 33/1a4 B COOT-
BETCTBUH C HAPABJICHHO-
CTBIO TPO(HEeCCUOHATTEHOU
EeITEIbHOCTH

OOyuaromumiics ciabo 3HaeT
OCHOBHBIE ITOHSTHUS U METO-
JIbI MATEMATHKH JIJIS Pelie-
HUS CTaHIAPTHBIX 33/1a4 B
COOTBETCTBHUH C HAIIPABJICH-
HOCTBIO PO ECCHOHATBHON
JIEATEILHOCTH

OOyuaromuiicsi ¢ He3HAYH-
TEJIbHBIMH OIIMOKAMH H OT-
JIeTTbHBIMH TIPOOEIaMH 3HAET
OCHOBHEIC ITOHATHS U METOIbI
MaTEeMaTHUKH JJIS PEIICHUS
CTaHJAPTHBIX 33]1a4 B COOT-
BETCTBHH C HANPABIECHHOCTHIO
poheccuoHaNBbHON JesTeNb-
HOCTH

OO6yuatomuiicst ¢ Tpedyemon
CTCTICHBIO TIOJTHOTHI U TOYHO-
CTH 3HAET OCHOBHBIC TIOHSTHSI
1 METOJIbI MATEMATHKH JIJIS
peIIeHHsI CTaHIAPTHBIX 3a/1a4
B COOTBETCTBUU C HAIIPABJICH-
HOCTBI0 PO ECCUOHATBHOM
JESTSILHOCTH

b1.0.08-V.1

OOyyaromuiicst He yMeeT uc-
H0JIb30BaTh MaTeMaTUYECKHU
arrmapar ajd peucHus CTaH-
TAapTHBIX 3a]a4 B COOTBET-
CTBHH C HANPABICHHOCTHIO
npodeccroHanbHO es-
TEJILHOCTH

OO6yuaromuiicst ciabo ymeer
UCIOJIb30BATh MaTeMaTHye-
CKMI anmapar Juisi peleHus
CTaHJApTHBIX 3a]1a4 B COOT-
BETCTBUU C HAIIPABJIECHHO-
CTBIO NpohecCHoHaNTBbHON
JeSITEIbHOCTH

OOyuarommiicsi ymeer uc-
M0JIb30BaTh MaTeMaTH4ECKHUit
anmapar JJis pelIeHus CTaH-
JApTHBIX 3a]1a4 B COOTBET-
CTBHH C HANPABICHHOCTHIO
npodecCuOHaNBHOM IesTeNb-
HOCTH

OO0yyaromuiics ymeer uc-
HOJIb30BaTh MaTeMaTHUECKUI
amrmapar i pelieHus CTaH-

JApTHBIX 33]]a4 B COOTBET-

CTBHH C HAIIPABICHHOCTHIO
npogeccuoHaIbHOM J1esTeNb-

HOCTH

b1.0.08-H.1

OO0yyaromuiics He BiaeeT
HaBBIKAMH MCIIOJIb30BaHUS
MaTeMaTHYECKOTO armnapara
JUTSL PEIIeHUsT CTaHAapTHBIX
3a/1a4 B COOTBETCTBUU C
HaIpaBJIECHHOCTHIO TIpodec-
CHOHAJIBHOM JIEATEILHOCTH

OO6yuaromuiics cnabo Bia-
JECT HaBbIKaMU HUCIIOJIB30-
BaHMS MaTeMaTHYECKOTO arl-
napara Jijisl peIICHUS CTaH-
JApTHBIX 3a]1a4 B COOTBET-
CTBHH C HANPABICHHOCTHIO
npoeccuoHaTbHON J1es-
TEILHOCTH

OO0yyaromuiics ¢ HeOONbIIN-
MU 3aTPYAHEHUSIMU BIIaJICET
HaBBIKAMHM HCIIOJIb30BaHUS
MaTeMaTUYeCKOro arnmapara
JUISL pEILIEHUsI CTaHIapTHBIX
3aJ1a4 B COOTBETCTBHH C
HAIPaBIEHHOCTHIO MPOdeccH-
OHAJILHOU NEITEILHOCTH

OO6yyaromuiics cBOOOIHO
BJIAACCT HaBbIKaMHU HUCIIOJIb30-
BaHUS MaTEMAaTUYECKOTO arl-
naparta JUIs PelICHHs CTaH-
JAPTHBIX 33714 B COOTBET-
CTBHMH C HAITPABICHHOCTHIO
pohecCUOHATBLHON e TelNb-
HOCTH
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3. TunoBble KOHTPOJIbLHBIE 3aJaHNS U (/1) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /IVISl OLEHKH
3HAHUI, YMEHHM A, HABBIKOB U (MJIM) ONBITA AESATEJIbHOCTH, XapaKTepHU3yrmmx cpopmupo-
BAHHOCTh KOMIIETEHIIHI1 B Npo1ecce 0CBOCHUS JUCIHIJIMHBI

TunoBble KOHTPOJIBHBIE 3aJJaHUs U MaTepUallbl, HEOOXOAUMBIE JJIs1 OLICHKU 3HAaHUM, yMEHUMN
U HaBBIKOB, COJiepkKaTcs B y4eOHO-METOJMUECKUX pa3paboTKax, IPUBEICHHBIX HUXKE.

1. TumoBble pacyeTsl O TeMe «IJIEMEHTHI TUHEHHONW U BEKTOPHOU anreOph»: METOANYC-
CKHME€ yKa3aHWsl sl CTYJICHTOB OYHOM W 3a04HO# (hopm oOyueHus [Hampasienuit 35.03.06 Arpo-
unxenepus, 13.03.02 Dnekrtposnepreruka u anekrporexHuka, 19.03.02 [IpoaykTsl nuranus us
pacTuTeNbHOTO ChIpbs, 23.03.03 Dkcrutyaramusi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllMH U KOM-
ieKcoB, crenuaabHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJOTUYECKHE CpeAcTBa] / cocTa-
Butenu: Axynud O.E., BaxenoBa C.B.; FOxno-Ypanbckuit 'AY, UHCTUTYT arpowkeHepuu. —
YensOunck: HOxHO-Y panbckuit I'AY, 2021.—-65 c.— Pexum JoCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsle pacdersl 0 TeMe «OnpeaenTuTen, MaTPHIIbI, CHCTEMBI JIMHEHHBIX YpaBHEHUH,
BEKTOpHas anredpa, aHaJUTUYECKas TeOMETpHs» [DIEKTPOHHBIM pecypc]: MeToA. ykas. Ul CTY-
JIeHTOB O4YHOU (opmbl 0OyueHus [Hampasinenuid: 35.03.06 Arpoumxkenepus, 13.03.02 Dnextpo-
SHEpreTuka u 31eKkTpoTexHuka, 19.03.02 ITpoaykTel NUTaHUS U3 PACTUTEIBHOTO Chipbs, 23.03.03
OKcIutyatanus TPaHCIOPTHO-TEXHOJOTHYECKUX MAlIMH M KOMILUIEKCOB, crneunanbHoctu 23.05.01
Haszemnble TpancnopTHo-TexHosorudeckue cpenacrsal / coct. M.H. 3emckoBa; KOxxHo-Ypanbckuii
'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U31., Ucrp. U gon. — Yensounck: FOxno-Ypansckuit [AY,
2019. — 27 c. — Pexxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc]|: METOAWYECKHE YKa3aHUs s
CTYJCHTOB OYHOM U 3a04HOIl ¢opMm oOyuenus [HanpaBneHuit 35.03.06 Arpounxenepus, 13.03.02
DneKTposHepreThka U ueKkTpoTexHuka, 19.03.02 [IpoaykTsl NUTaHUS U3 PACTUTEIBHOIO CHIPBS,
23.03.03 DOkcrutyatanusi TPAaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIMH M KOMILJIEKCOB, CIEHUAIbHOCTU
23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHYecKue cpeacTnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpansckuit 'AY, UactutyT arpounxkenepun. — Yensounck: HOxHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTU4YeCKH aHanu3 [DIeKTpOHHBIN pecypc]: yuel. mocodue ais camo-
CTOATENbHONW pabOThl CTYIEHTOB OYHOM M 3a04HON (opM oOyueHUs (HampaBiI€HHsS MOJITOTOBKU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansHoCcTh 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UncTuTyT arpounkenepun. — YensaOuHck:
OxHO-Ypanbckuii TAY, 2017.-70 c. — Pexxum JOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBsle pacueTsl o TeMe «BBefeHne B MaTeMaTHUECKU aHaIn3 QyHKIIMK OJHOM AeH-
CTBUTEJIbHOM MEpPEeMEHHOI» [DIIEKTPOHHBIN pecypc]: METOI. yKa3. JJsl CTYyIEHTOB O4YHON (hopMmbl
oOyuenus [Hampasnenuii: 35.03.06 Arpourskenepusi, 13.03.02 DnekTposHepreTuka 1 IEKTPOTEX-
Huka, 19.03.02 ITpoaykTel TUTaHUSA U3 PACTUTENBHOTO ChIpbs, 23.03.03 DKcruryaTanus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIllMH M KOMIUIEKCOB, crnennanpHocT 23.05.01 Hasemnble TpaHCHOpTHO-
texHonorunueckue cpeactral / coct. O.E. Axynuu ; FOxn0-Ypansckuiit [AY, UHCTHTYT arponHke-
Hepuu. — 3-e u3A., ucnp. u jaomn. — Yensounck: Oxuo-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
cryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumnoBoii pacuer no teme «luddepenunansnoe ucuncienue GyHKIUN OTHOW AeHCTBU-
TEITFHON TIEPEMEHHON M €Tr0 MPUIIOKEHUS» JUIsl CAMOCTOSTEIIbHON Pa0bOThI CTY/IEHTOB [ DJIEKTPOH-
HBIN pecypc]: [ caMOoCTOsATeNbHONW paboThI CTYI€HTOB OYHBIX (akyibTeToB] / cocT.: C.B. baxe-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; OxHo-Ypansckuii 'AY, UHcTUTYT arpouH)eHepuu. —
YensOunck: OxHO0-Y panbckuit I'AY, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TumnoBsle pacueTsl 1o TeMe «MHTerpaabHOE UCUYHCICHUE (PYHKLIUU OJHON AEHCTBUTEb-
HOUM TMIEPEMEHHOW» JIJISI CAaMOCTOSTEILHON pabOTHI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOI. yKa-
3anus / coct.: O.E. Axynnu, M.H. Apxunosa; KOxHo-Ypanbckuit 'AY, UncTUTYT arponHkeHe-
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pun. — YenssOuHCK: HOxHo-Y panbckuit Ay, 2016. - 82 c. — Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
8. Tunosble pacuersl o Teme «/luddepennmanbHoe U UHTETpaTbHOES UCUHUCTICHUS (DYHK-
MU JIBYX TMEPEMEHHBIX» [DIEKTPOHHBIA pecypc]: METOA. yKa3. [[JI1 CaMOCTOSTEIHHOM PabOThI
CTYJICHTOB OYHOH W 3a04HOM (opm oOyueHus (HampaBineHus moxaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumanbHocth 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
Vpaneckuit 'AY, Wuctutyr arpoummkeHepun. — Yensounck: HOxuo-Ypansckuit I'AY, 2018. —
80 c¢. — Pexxum moctymna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.
9. TunoBble pacdeTsl 10 TeMe «PsapDy [DIEKTPOHHBIN pecypc]: METOMA. YKa3. Ui CTY/ICH-
TOB OYHOM (GopMbl 00yueHus [Hanpasienuii: 35.03.06 Arpourkenepus, 13.03.02 DnekrposHepre-
THKa U 3eKTpoTexHuka, 19.03.02 [IpoaykTsl nuTaHus U3 pacTUTENLHOTO Chipbd, 23.03.03 Dxcmuy-
aTanusl TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIlMH M KOMILIEKCOB, criennanbHocTy 23.05.01 Hazewm-
HBIE TpaHCIOpPTHO-TexHoJormueckue cpenacrsa] / cocr.. O.E. Akymny, C.A. Ckpunka; FOxHO-
VYpansckuit 'AY, UHcTuTyT arpounxeHepuu. —3-€ U34., ucnop. u jgom. — Yemxsobunck: HOxHo-
VYpanbckuiit 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.
10. Juddepenmnuanbubie ypaBHEHUS B MPUKIAAHBIX 33aa4ax [DIEKTPOHHBINA pecypc]: METO/I.
yKa3. ISl CTYJICHTOB O4HOM (hopmbl 00ydeHus [Hampasienuid: 35.03.06 Arpourxenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel NMUTaHUsS U3 PACTUTEIBHOTO ChIPBA,
23.03.03 DOkcrutyaTaius TPAaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH M KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpencrtsa] / coct.. O.E. Akynuuy,
C.A. Ckpunka, N.C. Crabynut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXEHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum poctyna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.
11. TumnoBoii pacuet o TeMe «Teopus BEpOSITHOCTEI» [DIEKTPOHHBIN pecypc]: METOM. yKa3.
JUIs CTYIEHTOB OuHOM (opmbl oOyueHus [HampasieHuid: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl nUTaHUS W3 PACTUTEIBHOIO CBIPB,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTHYeckue cpeacrtea]l / coct.. O.E. Axynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuit 'AY, UHCTHTYT arponHXeHepuu. — 2-¢ U3/1., UCIp. U JIOTL. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2019. - 106 c. — Pexxum JOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.
12. TumnoBsie pacueTsl o Teme «MaTemaTrueckas CTaTUCTHKA» [ DNEKTPOHHBIN pecypc]: Me-
TOJA. yKa3. JUIsl CTYAEHTOB O4HOW (opmbl oOyuenus [Hampasienuii: 35.03.06 ArpounxeHepus,
13.03.02 DnexTposHepreTuka u 3eKTporexHuka, 19.03.02 IIpoayKTsl nUTaHUS U3 PACTUTEIBHOIO
ceipbi, 23.03.03 DkcmtyaTaiust TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMILJIEKCOB, CTICIIHATh-
Hoctu 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJNOTHYeckHe cpeactBal / coct. M. H. Apxumnosa;
HOxHo-Ypanbckuit 'AY, UncTUTYT arpounxenepuu. — 4-e usz., ucnp. u gom. — Yensounck: FOx-
HO-YpaJIbCKUi Ay, 2018. - 72 c. — Pexxum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

4. MeToan4ecKkre MaTepuaJbl, onpeae/sonue Npoueaypbl OeHUBAHUS 3HAHMI, YMEHMId,
HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH, XaPaKTEePHU3YIOIIMX
c()OpMHPOBAHHOCTH KOMIIETECHIIHIA

B nanHOM paznene METOAMYECKUE MaTepuaibl, ONPEACIAIONINE MPOLEAYyPbl OLIEHUBAHUS
3HAHWUW, YMEHUH, HaBBIKOB U (WJIM) OMBITA ACSITEIbHOCTH, MO AUCHUIUIMHE «MareMaTukay, mpuBe-
JI€HBbl IPUMEHUTEIIBHO K KaXKJIOMY U3 UCIOJIb3YEMBIX BHUJOB TEKYILETO KOHTPOJSA yCIIEBAEMOCTH U
MIPOMEXYTOUHOM aTTecTali 00yJaromuxcsl.
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4.1. OueHo4YHbIe CPEACTBA /sl MPOBEIEHUS TEKYIero KOHTPOJIsl YCIIeBAeMOCTH B

npouecce NPAKTHYECKOH MOATOTOBKH

4.1.1. Onpoc Ha TPAKTUYECKOM 3aHITHH

OTBeT Ha MPAKTUYECKOM 3aHSATHH HCIOIB3YETCs JUIsl OLEHKHU KauyecTBa OCBOEHHUS 00ydaro-
IIMMCS OCHOBHOHM IpodecCHOHaIbHON 00pa30BaTebHONW MPOrpaMMbl 0 OTJCIBHBIM BOIPOCAM U
TeMaM JUCHUIUIMHBL. TeMbl U IIaHbl 3aHATHHA (CM. MeToApa3paboTKu II. 3) 3apaHee COOOIaI0TCs
oOyyaromumcsi. OTBET OLEHUBAETCS OLEHKOW «OTIIMYHO», «XOPOII0Y», «yAOBICTBOPUTEIHLHOY» WU

«HEYOOBJICTBOPUTCIBHO.

O11eHOYHBIE CpE€ACTBa

TumoBele KOHTPOJILHBIC 3aJaHUS M (UJIM) WHBIE MaTepUalIbl, HE0O-

Ko n nHaumenoBaunue

Ne | xoqumeble Uil OLEHKHM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITA | HHAMKATOpPA KOMIIE-
JESITEIbHOCTH, XapaKTEepU3YIOIIUX CPOPMHUPOBAHHOCTh KOMIIETEH- TEHLUU
11 B Ipoliecce OCBOCHUS AUCHUIIMHBI

1. | 1. Boruncauth 00BEM TpeyrosibHOM NUPAMHU/IBI C BEPLIMHAMU B TOY- NA-1onk-1

kax A, B, C, D u HaliTu AMHY BBICOTHI, ONYIIEHHOM U3 BepIIHHBI D
Ha rpanb ABC, eciiu A(1; 0; 2), B(1; 2; -1), C(2; O; 4), D(-3; 1; 2).

2. HampspkeHre Ha KJIeMMax JJIGKTPUYECKOW IIEeTH, PaBHOE MEPBO-
HAyaJbHO HYJIIO, PABHOMEPHO BO3pPACTAET; OJHOBPEMEHHO B LIEIb
BBOJMTCSI CONPOTHUBIIEHUE, MTPONOPLUOHAIBHOE KBaJApaTy BPEMEHU
¢ ko3¢pdunuentom nponopuuoHaibHoctd 1 Om/MuH. IlepBona-
yaJibHOE conpoTuBieHue uenu 4 Om. B kakoil MOMEHT BpeMEHHU TOK
B 1IeN1 HauOOJIbIINNA?

CraBuT U peniaet uH-
JKCHEPHBIC M HAYYHO-
TEXHUYECKHE 331a4H B
cdepe cBoeit mpodec-
CHOHAJIBHOMW JICSTENb-
HOCTH Y HOBBIX MEXK-
JUCIUTUTHHAPHBIX
HallpaBJIEHUH C UC-

I1OJIb30BaHHUEM €CTe-

CTBEHHOHAYyYHbBIX, Ma-

TEMaTUYeCKUX U TeX-

HOJOTHYECKUX MOJIe-
Jen

Kputepun onenuBanus orera (Tali.) JOBOASATCS 0 CBEACHUS OOYYArOIIMXCS B Hayale 3a-
Hatuid. O1ieHKa 00BSBIAETCS 00yUarOIIeMyCsi HETIOCPECTBEHHO TOCIIe OTBETA.

Hlkana Kpurtepuu onennBanus
OueHka 5 - 00yJaronuics MoJIHO YCBOWII yUeOHBIN Marepua;
(oTIM4HO) - IPOSIBIIIET HaBBIKM aHalM3a, 0000IEHHs, KPUTHUECKOTO OCMBICIIe-
HUS U BOCHPUATHS MHPOPMAIMH, HABBIKM MPUMEHEHHsI OCHOBHBIX Ma-
TEMAaTHYECKUX METOJIOB,;
- Marepual M3JI0KEH I'PaMOTHO, B OINPEAEIIEHHON JIOTHYECKON NocIe-
JI0BaTeIHbHOCTH, TOYHO HCIIOIB3YETCs] TEPMUHOIIOTHS;
- MIOKa3aHO YMEHHUE WILTIOCTPUPOBATh TEOPETUICCKUE TTOJIOKEHHS KOH-
KPETHBIMH ITPUMEPaMH, IPUMEHSTh HX B HOBOW CHTYaIlUH,
- IPOIEMOHCTPHUPOBAHO YMEHHUE PeIIaTh MPHUKIIAIHbIC 3a/1a9H;
- IPOIEMOHCTPUPOBaHA C(POPMUPOBAHHOCTh U YCTOMYUBOCTH 3HAHUM,
YMEHUI U HAaBBIKOB;
- MOTYT OBITh JOMYIICHBI OTHA-/[BE HETOYHOCTH MPHU OCBEIICHUU BTO-
POCTENICHHBIX BOTIPOCOB.
Onenka 4 OTBET YJOBJIETBOPSET B OCHOBHOM TPeOOBAHUSAM Ha OLIEHKY «5», HO IPU
(xopor1o) ATOM MUMEET MECTO OJINH U3 HEIOCTATKOB:
- B YCBOGHHMH y4eOHOro Marepuaja JOMYyLIeHbI HeOOJNbIINe MPOOenbl,
HE MCKa3MBIIHUE COJEPKAHNE OTBETA;
- B peIICHUH NPUKJIAJHBIX 33134 JOMYIIEHbl He3HAYUTEIbHbIE HETOYHO-
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HIxana

Kpurepun oueHuBanus

CTH.

Ornenka 3
(YIOBIE€TBOPUTEIHHO)

- HEMOJIHO WJIM HEMOCJeI0BaTeIbHO PACKPBITO CO/Eep KaHue MaTepuara,
HO IIOKa3aHO o0Ilee MOHMMaHUE BONPOCAa U MPOIEMOHCTPUPOBAHBI
YMEHHUS, JOCTaTOYHbIE /1JIsl AaJIbHEHIIIEr0 YCBOCHUS MaTepuaa;

- IMEJINCH 3aTPYAHEHUS WIN JOMYIIEHBI OITUOKH B ONPEICIICHUH TTOH -
TUH, UCIIOJIb30BAaHUU TEPMHUHOJIOTHH, B MPUMEHEHUU MaTreMaTHYeCKHX
METOJIOB PEIIECHUs IPUKIAIHBIX 3a]a4, UCIIPABIECHHbIE I10CIE HECKOJIb-
KHX HaBOJSIIMX BOIPOCOB;

- IpY HETIOJIHOM 3HaHUM TEOPETUYECKOI0 Marepuasia BbISBIEHA HEN0-
cTaroyHasi cpOPMHUPOBAHHOCTb YMEHUN M HABBIKOB, OOy4aromuiics He
MOXKET NEePEHOCUTh 3HAHUS B HOBbIE MPOOJIEMHBIE CUTYALIUH.

Onenka 2
(HEey/10BJIETBOPUTEIILHO)

- HC PaCKPbITO OCHOBHOC COACPIKAHUC y‘-Ie6HOI‘O Marcpuaa;

- 06Hapy>I<eHo HE3HAHHE WM HENOHHMMAaHHE OOJNbIIEH MM HanOojee
BaKHOH 4YacTH yqe6H0ro Marcpuralia,

- JOIIYIICHBI OIINOKH B OIIPCACIICHUHA HOHHTHﬁ, IIpHu KUCIIO0JIb30BAHHUHU
TCPMHUHOJOIMH, B IIPUMCHCHUN MATCMATHYCCKUX MCTOAOB IIpHU PCIIC-
HHUU MIPUKIAIHBIX 3a7a4, KOTOPbIC HC HMCIPABJICHBI ITOCJIIC HCCKOJBKUX
HaBOJAIIUX BOIIPOCOB.

4.1.2. OneHnBaHue UHIUBUIYaTHHOTO 3a/1aHuUs (TUIIOBOTO pacyera)

WupuBuayanbHOe 3ajaHue (Janee TUIOBOW pacdeT) MCIOJb3yeTcs A OLEHKH KauecTBa
OCBOCHHS OOY4YaIONIMMCSI OCHOBHOW MpPOQECCHOHATBHONH 00pa3oBaTeNbHONW MPOTPaMMbI 1O OT-
JeJIbHBIM TeMaM JAMCLUUIUIMHBL. BapuaHT 3aaHus A KaX10ro 00y4aroerocs onpeaesnsercs B co-
OTBETCTBUHU C MOPSAIKOBBIM HOMEPOM B KypHaiie rpymnmnbl. CoaepikaHue 3a/laHuil THUIOBBIX pacye-
TOB NMPUBOJUTCS B METOANYECKHX YKazaHusX (1. 3 POC).

OneHouHBIE CpeICTBA
TumnoBele KOHTPOJIbHBIE 3aJaHMsI M (MJIM) UHBIe MaTepuainbl, HeoO- | Kon u HaumeHoBaHMe
Ne | Xogumble a1 OLIEHKM 3HAHUM, YMEHUM, HaBBIKOB M (WJIM) ONBITA | HHIMKATOPA KOMIIE-
JeSITeIbHOCTH, XapaKTepU3YIOIIUX CHOPMHPOBAHHOCTh KOMIIETEH- TEHLIUU
1[UH B IPOIIECCE OCBOCHUS JUCIUILINHBI
1 1 E. E, E N-1onk1
. Hanwt Tpu cunmel F1, F2, F 3, npunoxennsie B Touke A. Omnpe-
. | CraBur u pemaer uH-
JICTUTD BETMIMHY M HANPABIIAIONIHE KOCHHYCEl MOMEHTA PABHOAEH- | yepennpie 1 HaydHO-
CTBYIOIIIEH 3TUX CHJI OTHOCHUTEIHHO TOYKH B, ecnmm F, = {3; 1 2}, TeXHUYECKHE 3a1aUl B
F, = {— 4;,-2;— 5}, IE3 = {5; 1 1}, A(-8, -4, -2), B(— 6,—2;— 4). ciepe CBoefl npodec-
CHUOHAJIbHOU JesiTelNb-
2. CornacHo 3akoHy HpIOTOHA, CKOPOCTH OXJIAKIEHUS TeNa MpO- | HOCTH M HOBBIX MEXK-
MOPLUOHAIIbHA Pa3HOCTH TEMIIEPATYp Te€la U OKPY)KArOIIEeH Cpebl. JTUCIUIIMHAPHBIX
H3BectHo, uTo B Teuenne 20 MHUH. TEIO OXJIaXKIAECTCSI OT 100° o HaIIPABJICHUH C UC-
60°. Yepes CKOIBKO BPEMEHM ¢ MOMEHTA Haydaja OXJIaXJEHUS TEM- | II0Jb30BaHUEM €CTE-
neparypa Tena moHusuTest 10 30°, eci TeMepaTypa OKpyKaromiei | CTBEHHOHAYYHBIX, Ma-
CpeBl COCTABIISAET 20%? TEMaTUYECKUX U TeX-
HOJIOTUYECKUX MOJE-
nen
[Tpu n3yueHnu qucHUIUIMHBL «MaTeMaTHKay BBINOIHAIOTCS CIEAYIOIINE TUIIOBBIE PACUEThI:
1. Onpenenurenu. Matpuisl. CUCTEMBI TUHEHHBIX adredpanuecKux ypaBHeHHH (4-6 3amanuii).
2. Bekropnas anre6pa (3-4 3amanusi).

3. Ananmutuueckas reomeTpus (5-7 3aaaHMI).
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4. BBeneHne B MaTeMaTU4EeCKUH aHaIM3 (PYHKIUH OJHOW JEHCTBUTEIbHOH mNepeMeHHOH (4-
6 3amaHuii).

5. uddepenumansnoe ucurcienne GyHKIUN OTHON EHCTBUTEIBHON EPEMEHHOM U €ro MpH-

noxenus (6-8 3amanmii).

Heonpenenennsiit unterpan (6-8 3aganuii).

OmnpeneneHuplii uHTErpai (4-6 3agaHuii).

Huddepennnansaoe ncunciaeHne GyHKIUU IBYX IepeMEeHHBIX (3-4 3a1anus).

WuTerpanbHoe ucuncienne GyHKIUU ABYX MepeMeHHbIX (3-4 3a1anus).

10. Psimer (6-10 3amanuit).

11. JInddepennuansabie ypaBHeHus (5-8 3amanuii)

12. Teopus BeposiTHOCTEH (6-8 3amaHuiN).

13. MaremaTu4ieckasi craTUCTUKa (2 3aaHus).

©ooNo

PaGora BeImosHsAETCS B OTAENBHOM TeTpaau (12-18 JUCTOB) B KIETOUKY.
TpeboBaHust Ipy BBINOJIHEHUU TUIIOBOI'O pacyeTa:
— yCIOBME KaKIOHM 3aJaud BKJIIEUBACTCA B TETPa/lb B IIEYATHOM BUJE WM MUILETCS OT PYKU pa3-
OOpUYUBBIM TIOYEPKOM;
— IPUBOAMTCS MOJIHOE U 0OOCHOBAHHOE PELICHHE ¢ HEOOXOIUMBIMHU MOSCHEHUSMH, BHIYUCICHU-
SIMU ¥ pacueTaMu;
— TIOCJIE PELLEHUs 3allUChIBACTCS OTBET;
— rpaduueckue MOCTPOCHUS BBIIOJIHAIOTCSA KapaHAallloM;
— TEKCT pellieHus BCceX 3a/1a4 JIOJKEH ObITh B MTUCbMEHHOM BH/JIE;
— JUIg OTMETOK Y 3aMEUaHMi MPero1aBaTelsl TOJKHBI ObITh OCTaBJIEeHBI oI (3—4 cMm).
TunoBoi pacueT caaercs 10 yKa3aHHOTO IIpernojaBaTeieM CpoKa U MPUHUMAETCS Ha MPOBEp-
Ky TOJIBKO B TOM Clly4ae, €Clld yIOBJIETBOpsieT TpeOoBaHMUAM K odopmienuto. Pabora Haj ommbka-
MU BBINOJHSETCS B 3TOM e TeTpaau U CAAETCS AJIs HOBTOPHOU MPOBEPKHU.
IIpenogaBaTens MOKET Ha3HAYUTH 110 CBOEMY YCMOTPEHHMIO 3aIIMUTY TUIIOBOTO PacyeTa, BbI-
MOJIHEHHOTO 00YyYaromMCs.
CopneprkaHue THIIOBOTO pacyeTa U KpUTEpPUU OLEHKHU OTBeTa (Tal.) TOBOJATCS 10 CBEICHUS
oOyuarolerocsi coriacHo rpauKy BHINOJIHEHHs B Hayaie ceMecTpa. TUIIOBOM pacueT OlleHUBaeTCs
IIPEero/IaBaTesIeM OLICHKOM «3a4TE€HO», «HE 3aYTEHO» U pe3ybTaT OOBABISECTCS HA 3aHATUH.

IlIxkana Kpurtepun onenuBanus

OI_ICHKa GBauYTCHO» - pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,

- YMCHHUC JIOTUYHO U I'PaMOTHO IMPUMCHATb MATEMAaTUYCCKHUEC MCETO/AbI
Ipy pCIICHUH NIPEIJIOKCHHBIX 3a1a4,

- YMCHUC 000CHOBBIBATH BLI60p MCTOa PCHICHUS, ITOKA3bIBACT 3HA-
HHE OCHOBHBIX MAaTE€MaTUYECKHUX IMOHSATHUH Ipu OTBCTC HA BOIPOCHI
npenoaaBaTeiiAi, crocodeH HCITPABJIATDH OIMOKY ITOCyIe JOIIOJIHUTECIIb-
HBIX BOITPOCOB.

O1leHKA «HE 3aUTEHO» - paboTa BBIMIOJIHEHA HE B MIOJTHOM 00BEME;

- OTCYTCTBHE HEOOXOAUMBIX TEOPETUUECKUX 3HAHUI,

- IOMYIIEHBI TPyOble OMHUOKN B MPUMEHEHUH aTOPUTMOB MaTeMaTH-
YECKHUX METOJIOB PEIICHHMS 3a/1a4.

4.1.3. TectupoBaHue

TectupoBanne WUCHONB3yeTCS IJi OLIEHKH KauecTBAa OCBOCHHS OOYYarOIIMMCS OCHOBHOM
npo¢eCCHOHAIBHONW 00pa30BaTEeIbHONW MPOTPAMMBI IO OTACIBHBIM T€MaM WJIM pa3feiaM JHUCIIU-
wHbl. TecT mpenctaBiseT co00Ml KOMIUIEKC CTaHIApTU3MPOBAHHBIX 3aJaHUM, MO3BOJISIOIINN
YOPOCTUTH MPOIEAYPY M3MEPEHUs 3HAHUN M yMeHHU oOydarommxcs. OOydaronmMcst BBIAAIOTCS
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TECTOBBIE 3a/1aHUs C (HOPMYITHPOBKON BOIIPOCOB M MPEATIOKEHUEM BBHIOPATh OJMH MPABUIBHBINA OT-
BET U3 HECKOJIBKUX BaAPUAHTOB OTBETOB.

O1ieHOYHBIE CpesICTBA
TunoBele KOHTPOJIbHBIE 3aJaHMsl M (MJIM) UHBle MaTepuainsl, HeoO- | Koa u HaumeHoBanue
Ne | Xogumble 11 OLIEHKM 3HAHUM, YMEHUM, HaBBIKOB M (WJIM) ONBITA | HMHIMKATOPA KOMIIE-

JeATENIbHOCTH, XapaKTEepU3yOMNX CHOPMUPOBAHHOCTH KOMIIETCH- TEHLUH
1 B IpOIecce OCBOCHUS AUCIUTIINHBI
1. 1-A 3 WI-1omnk-1
= CraBuT u peniaer uH-
1. Marpuna 4 2 ) BBIPOKIEHA P A PABHOM. .. JKEHEPHbIC U HAYIHO-
a)-5;0)3;8)4;r)5. TEXHUYECKUE 3a1a4H B
1 5 ctepe cBoeit mpodec-

CUOHAJIBLHOM JICSATEIIb-

HOCTH Y HOBBIX MEXK-
a)-2;0)0;B)1;1) 2. JUCIATUTHHAPHBIX

3. laHbl BEKTOPBI a =(5; 4;2) ub =(3; —1;7), TOra MX BEK- HATIPABIICHHIH € HC-

ITOJIb30BaAHHUEM €CTC-
TOPHOC NPOU3SBCACHNUEC UMCCT BUM. .. CTBEHHOHAYYHBIX, Ma-
3

a) 261 —41j — 7K ; 6) 151 —4] +14K ; TEMaTHYECKHX U TEX-
B) =301 +29] +17k ; )30i —29] —17K. HOTOTIHEE IR MOAE

neu
4. Hopmanerbiii Bektop miockoctn X+ 2Y +Z—15=0 wumeer

2. Onpenenurens Dot —3 10| pasen 0, ecru o pasen. ..

KOOpPJMHATHL. . .

a) (1, 1, -15); 6) (15 25 1); B) (2; 1, -15); 1) (1; 2; -15).
3x2 +2x—4

5. 3HaueHwue npesena X!ll x? 4 5x 1 PaBHO...

a) 0; 6) o; B) 3; 1) 2.

6.3aKOH  JIBIKEHUS  MAaTEPUAIbHOW  TOYKM  HUMEET  BHJL
X(t) = 4t° +-8t +13, rne X(t) xoopaumaTa TOUKH B MOMEHT Bpe-

menn t. Torma yckopeHne TOUYKM B MOMEHT BpeMeHH Ipu (=2 paB-
HO...

a) 56; 0) 61; B) 35; r) 48.

7. lausl xommuekcusie uncna Z, =5—31 u Z,=4—1i. Torga
22, — 42, pasHo...
a) 6—5i:0) -6—10i:8) —6—2i:T) 26—10i-

- 4
8. OnpeneneHHblil HHTErpal J‘S|n7 xdx PaBeH. ..

T

4
a) —;0) 27;8B)0; T) 0.
9 -8
9. IMycTs S= IdX J f(X,¥)dY Torna o6macts D, miom@aas KOTo-
7 10
POH BBIp@XKAETCS TAHHBIM UHTErPAIOM, UMEET BHIL. ..
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O11eHOYHBIE CPEJICTBA
TumoBele KOHTPOJIbHBIC 3aJaHusI M (MJIM) UHBIE MaTepuanbl, HeoO- | Kon u HaumeHoBaHue
Ne | xonumeble Uil OLEHKM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITA | HHAMKATOpPA KOMIIE-
JESITebHOCTH, XapaKTEpU3YIOMUX CPOPMHUPOBAHHOCTH KOMIIETEH- TEHLUU
11 B Ipoliecce OCBOCHUS IUCIUIIIMHbBI

a) NpsIMOYTr0JIbHUK, Y KOTOPOI0 BCe CTOPOHBI PABHbI;
0) MPSIMOYTOJILHUK; B) TPEYTOJIbHUK;

') OKPY>KHOCTb C PauycoM \/E .

10. Jlano nuddepenimansroe ypapuenue Y =X+Yy, Y(0)=1.

Torzna nmepBble TpU wieHA PA3JIOKEHUsS] €r0 PELIeHHUs B CTENEHHOM
pSiA UMEIOT BU ...

a) 1+x+x%; 6) -1+x+x7; B) 1+x+x°; 1) T+r+xd+x’.

[To pe3ynpTaTam TecTa 00ydaromIeMycsi BHICTABIISACTCS OLEHKA «OTIUYHOY, «XOPOILIO», «KyI10-
BJIETBOPUTEIILHOY HIIH «HEYIOBIECTBOPUTEILHO.

Kputepuu onenuBanus oTBeTa (Ta0I.) JOBOJSATCS 1O CBEACHUS O0y4aroUIMXcs 10 Havaja Te-
cTUpOBaHMs. Pe3ynbpTaT TeCTHpOBaHUS OOBABISICTCS 00ydYalOmIEeMyCs HETIOCPEACTBEHHO TOCIE €ro
CIAa4H.

Ilhca1a (% npamtAwLY oTsETOR
Orenka 5 (OTIMYHO) 80-100
Orenka 4 (X0oporio) 70-79
Onenka 3 (yIOBIETBOPHUTEIHHO) 50-69
Ornenka 2 (HEYIOBIETBOPUTEIHHO) MmeHnee 50

TectoBble 3aaHMsl, UCIIONB3YIOIIKECS JUISl OLIEHKU KAauyecTBa AMCLMILIMHBI C MIOMOILBIO MH-
dbopmarmoHHbIX TexHosorui, mpuseaeHsl B PI1/I: «10. MapopMalimoHHbIE TEXHOJIOTHH, UCIOJIB3Y-
eMble IIPU OCYIIECTBICHUN 00pa30BaTeIbHOTO Ipoliecca Mo JUCIUILINHE, BKJIIOYas epevyeHb Mpo-
rpaMMHOTO oOecrieueHust 1 HHHOPMAIIMOHHBIX CIIPAaBOYHBIX cuctem» - MyTestX10.2.

4.2. Ilpouenypsl ¥ OLIEHOYHBIE CPEACTBA VISl IPOBEACHUS NMPOMEKYTOYHOM aTTeCTAlMU

4.2.1. 3auer

3auer sBnseTcs pOpPMOIl OLIEHKH KauecTBa OCBOCHMS OOYUYarOIIMMCS OCHOBHOHM Ipodeccuo-
HaJIbHOM 00pa3oBaTeNbHOM MporpamMMbl 10 paszzaenam AucUUILIUHBL [1o pesynbraram 3auera o0y-
YalOLIEMYCs BBICTABJISETCS OILIEHKA «3aYTEHOY» WU «HE 3aUTECHO».
3aueT MPOBOAUTCS MO OKOHYAHUM YTEHUS JIEKIUI M BBIOJIHEHUS MPAKTUYECKUX 3aHSITHH.
3a4eTHBIM SABIISIETCS] TIOCJIEIHEE 3aHATUE MO AMCIHUIUIMHE. 3a4eT MPUHUMAETCs] PEerno aBaTelsIMH,
MIPOBOAMBIIMMHU MTPAKTUYECKHUE 3aHATHS, WIIM YUTAIOIMMU JEKIIUU 10 JaHHOW quciuruimHe. B ciy-
yae OTCYTCTBHMSI BEAYLIErO MpEnojaBaTeis 3adeT NPUHUMAETCS MpernojaBaTeieM, Ha3HAYeHHBIM
pacnopsbkeHueM 3aBenytoniero kageapoil. C paspeiieHust 3apeayomiero kadeapoil Ha 3a4eTe Mo-
KET MPUCYTCTBOBATH MPEMO/IaBaTENb KaQeAphl, TPUBICYCHHBIHN I TOMOIIIH B IPUEME 3a4eTa.
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[TpucyrcTBHE Ha 3aueTax mperojaBaTeneil ¢ Apyrux kadeap 6e3 COOTBETCTBYIOLIETO pac-
HOPSDKEHUS. PEKTOPa, MPOPEKTOpa Mo y4eOHOH U BOCIIUTATEIbHOM paboTe, 3aMECTUTENS JUPEKTOpa
MHCTUTYTA I10 y4eOHOMI paboTe HE T0IyCKaeTCs.

@dopmbl IpoBeIeHNs 3a4€TOB (YCTHBIHM oIpoc 1o Ouiieram, NUCbMEHHas paboTa, TECTUPOBA-
HUE U Jp.) ONPENeNIIoTcs Kadeapoil U TOBOIATCS 10 CBeICHHs 00yJaloIXCsl B HaYalle CeMeCTpa.

Jlnisa mpoBenieHUs 3aueTa BeAyIIUH MperojaBaTellb HaKaHyHe IO0JIy4aeT B CeKpeTapuare Ju-
peKTOpara 3a4eTHO-3K3aMEHALMOHHYIO BEJOMOCTh, KOTOpas BO3BPAILlAeTCsS B CEKpETapHaTr IOCIie
OKOHYaHUS MEPOIPUSTHUS B IeHb IPOBEJCHUS 3a4eTa I YTPOM CIIEIYIOLIEro JHS.

Bo Bpewms 3auera oOyyaronmecss MOTYT IOJIB30BAaThCSI C pa3pelieHus BEAYIIEero Mpernoana-
TeJIs CIIPaBOYHON M HOPMATUBHOM JUTEpaTypol, APYTUMH MOCOOUSAMH M TEXHUYECKUMU CPEJCTBa-
MH.

Bpems noaroroBku oreera B yCTHOW (opMe IIpU cllade 3a4era JIOJKHO COCTaBIIATh HE Me-
Hee 20 MuHYT (IO JKETaHWIO 00YYaroMIerocsi OTBET MOXKET ObITh JOCPOUYHBIM). Bpemst oTBera - HE
6omnee 10 MuHyT.

[IpenoaBaTento MpenoCTaBisieTCsl MPAaBO 3a/1aBaTh OOYYAIOIIMMCS JIOTIOJHUTEIFHBIE BO-
IIPOCHI B paMKax MPOrpaMMbl TUCIUITIINHBIL.

KadecTBeHHast OIleHKA «3a4T€HOY», BHECEHHAs B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb, 5IB-
JsieTCs Pe3yJIbTaTOM YCHEIIHOr0 YCBOSHHs yueOHOIro Marepuania.

Pesynbrar 3adera BBICTABISIETCS B 3a4E€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTD B JICHB ITPOBEIC-
HUS 3a4eTa B IPUCYTCTBUU caMoro oOyuatomierocs. [IpenogaBareny HecyT MepcOHAIbHYIO OTBET-
CTBEHHOCTb 32 CBOEBPEMEHHOCTh M TOYHOCTh BHECEHUS 3aIllUCEeH O pPe3yibTaTax MPOMEKyTOYHOU
aTTeCTallU B 3a4E€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

Ecnu oOyuarommiicst sIBUJICS Ha 3a4€T U OTKA3aJCs OT MPOXOKIACHUS aTTECTAIIUN B CBSI3U C
HEMOATrOTOBJIEHHOCTBIO, TO B 3a4E€THO-IK3aMEHAIIMOHHYIO0 BEJIOMOCTb €My BBICTaBIISETCS OLEHKA
«HE 324TEHOY.

HesBka Ha 3adeT oTMeuaeTcs B 3a4€THO-3K3aMEHALMOHHOM BEOMOCTH CIIOBAMH «HE SIBUJI-
Csi».

Hapymienre TUCUMIUIMHBL, COUCHIBAaHHE, UCTIOIb30BaHUE O0YYAIOUIMMHCS HEPa3pelIeHHbIX
MEYaTHBIX ¥ PYKOMHMCHBIX MaTepUAIOB, MOOMIIEHBIX TENe()OHOB, KOMMYHUKATOPOB, IIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M IPYTMX BUJOB JINYHOM KOMMYHHUKALIMOHHOM M KOMITBIOTEPHOM TEXHU-
KM BO BpeMsI 3aueTa 3alpenieHo. B ciydyae HapymeHus SToro TpeOoBaHUs MperoaaBaTellb 00s3aH
YIQIATh 00YYaOLIEerocst U3 ayIUTOPUU U MPOCTABUTh MY B BEIOMOCTH OLICHKY «HE 3a4TE€HO».

OOyuJaronuMcsi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBAXHUTEIHHON NMpPUYHHE,
WH/IMBU/yaJIbHbIE CPOKU MPOBEICHUS 3aueTa ONPEICISIOTCS 3aMECTUTENEM JTMPEKTOpa MHCTUTYTa
1o yueOHoii padoTe.

OOyuaromiuecs, UMEIOINE aKaJeMUUYECKYI0 33JJ0JDKEHHOCTh, CJIAI0T 3a4€T B CPOKHU, OTIpejie-
nsiemble YHHBepcuTeToM. MH(MOpMaIus o JIMKBUIAIMK 3aI0JKEHHOCTH OTMEYAeTCsl B DK3aMeHa-
IIUOHHOM JIUCTE.

JlomryckaeTcsi ¢ pa3pelieHns 3aMeCTUTENIeM JUPEKTOpa WHCTHTYTA 10 y4eOHoi paboTte m0-
CpOuHas cJjaya 3a4eTa ¢ 3aluChIo Pe3yJbTaToOB B 9K3aMEHAIIMOHHBIN JIUCT.

WHBammap! 1 MIia ¢ OrpaHMYEHHBIME BO3MOYKHOCTSIMH 3JI0OPOBbBSI, MOTYT CIaBaTh 3a4€Thl B
CPOKH, YCTaHOBJICHHbIE WHAMBH/IyalbHBIM YU€OHBIM IJIaHOM. VIHBaNU/IbI M JIUIIA C OTPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3JIOPOBbSI, UMEIOIINE HAPYIICHUSI OMOPHO-IABUTATEIFHOTO arapara, JOIMyCKarT-
Csl Ha aTTECTAllMOHHbIE UCTIBITAHUS B CONTPOBOXKICHUN aCCUCTEHTOB-COMPOBOXK/IAIOIINX.

[Tporerypa mpoBeneHHsI MPOMEKYTOYHON aTTECTallU Il OCOOBIX CIIydaeB W3JIOKEHA B
«[TomoxxeHNH O TEKyIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTalMu 00yJaromuxcs
no OIIOII 6akanaBpuara, cienuanutera u Mmaructparyps» @I'BOY BO 1OxH0-Ypansckuii [AY.
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Ounas ¢popma o0ydeHus1

O11eHOYHBIE CpEACTBa

TunoBble KOHTPOJBHBIC 3a/1aHUs W (WJIM) WHBIC MaTepHaIIbl, HEOO-

Ko n nHaumenoBaunue

Ne | xonumple JuUIsl OLICHKW 3HAHWH, YMEHWH, HABBHIKOB M (MJIM) OMBITa | HHIMKATOpa KOMIIE-
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIICTCH- TEHIIUH
IIUH B MPOIIECCE OCBOCHUS TUCITUTIIINHBI

1. 1 cemecTp N-1omk-1

1. Knaccuduxauus coObituil. IIpocTpaHCTBO 371€MEHTAPHBIX CO-
ObITHii. Anredpa coObituil. IlonsTre ciaywaiinoro coobiTus. OTHO-
CUTEJIBHBIE YaCTOTHI. 3aKOH YCTOMYMBOCTU OTHOCUTENBHBIX 4aCTOT.
CBs13b MEX/1y BEPOSITHOCTBIO U OTHOCUTEIIBHON YacTOTOM.

2. Tlonstue BeposiTHOCTH coObITHsA. Kiaccuueckoe u reomerpuye-
CKO€ OIpeIeJICHHE BEPOSITHOCTH.

3. KombOunaropuka.

4. HemocpencTBEHHOE BBIYHCICHUE BepoaTHOCTH. [loHATHE 00 ak-
CHOMATUYECKOM ITOCTPOCHUH TEOPUU BEPOSTHOCTEH.

5. Mertozasl BeluMCIIEHUs BeposiTHOCTeH. Teopema o MOBTOpEHHM
onbIToB (cxema bepnyuin). HauBeposiTHeliast yacToTa npu noBTO-
penun onbitToB. @opmynsl [lyaccoHa, lokanbHas U MHTErpajbHas
TeopeMbl MyaBpa-Jlamaca.

6. CryuaifHble BEJTMUMHBI M 3aKOHBI UX PacIpeIeIICHUsI.

7. JluckpeTHble ciy4yaiiHble BEeIMUUHBL. P pacnpeneneHus.

8. HempepsiBHBIE citydaiiHble BenudyuHbl. DYHKIHSA pacrpenele-
HUS, IUIOTHOCTh PacIpelesIeHus, UX B3aUMOCBS3b U CBOICTBa. Be-
POSITHOCTBH MOIAIaHUsl CITy4allHON BEJIMYMHBI HA JTAHHBIA UHTEPBAJ.
9. UmucnoBble XapaKTepUCTUKU CIy4allHBIX BeIWYMH. MaTeMaTnue-
CKO€ OKMJAHHE U €ro CBSI3b CO CPEAHHM apudMeTnyeckuM (3aKoH
6onbmux yucen). Jlucnepcust U cpeiHee KBaJIpaTuIeckoe OTKIOHE-
HUE CIIy4YallHOW BEJIMYMHBI.

10.Pacnpenenenue I1yaccona. bunomuanbHOe pacnpesaeeHue.
11.HopmanbHoe pacnpeseneHue, ero cBOWCTBa, YCIOBHUS, MPU KO-
TOPBIX OHO BO3HUKAeT. UMCIIOBBIE XapaKTEPUCTUKH HOPMAJIBHOTO
3akoHa. PyHknua Jlammaca. Belyucinenue BEpOSTHOCTH NONAJIAHMS
CIIy4ailHOM BEJIMYMHBI Ha 3a/laHHBbIM MHTEpPBajl B CIydyac HOpMalb-
HOT'O pacrpe/esIeHusl.

12.TlonsTe o paznuuHbIX popMax 3akoHa Oombiux yucen. Teo-
pembl bepuymnn u YeOwimeBa. [{enTpanbHas npeaenbHas Teopema
JIanynosa.

13.I'enepanbHasi COBOKYITHOCTh M BBIOOpKA. BapmammoHHBIH psi.
['ucrorpamma, smnupudeckas (GpyHKIUS pacnpezeneHusi, BHIOOpoy-
HOE CpeJiHee U IUCIIePCHS.

14. Toueunble OLIEHKM HEU3BECTHBIX IMAPAMETPOB pacHpeieseHUs
MO0 BBIOOPKE M UX XapaKTEPUCTHKU: HECMEUIEHHOCTh, 3()(eKTHB-
HOCTb, COCTOSITENIBHOCTb.

15.MuTepBanbHble OlleHKU. MHTEpBaibHOE OlLIEHWBAaHUE IMapameT-
POB HOPMAJILHOT'O PacpeeIICHNU.

16.ITonsiTHE O CTAaTHCTUYECKOHW TMIIOTE3€ M 0OIas cxema, OCHOB-
Hble MeTo/ibl €€ mpoBepku. Omubdku 1-ro u 2-ro poxa. Pemaromas
nporenypa. MoutHocTs kputepus. [loseputenpabie oomactu. Kpu-
TEPUH NTPOBEPKU TMIIOTES.

17.Cucrema AByX CilydailHBIX BenWYMH. DYHKITMOHAIbHAS, CTATH-

CraBuT U peniaer uH-
JKCHEPHBIE U HAYYHO-
TEXHUYECKHE 331a4H B
cdepe cBoeii mpodec-
CHOHAJIBHOW JICSTENb-
HOCTH M HOBBIX MEXK-
JCIIUTUTMHAPHBIX
HallpaBJICHUH C UC-
TI0JIb30BAHUEM €CTe-
CTBEHHOHAYYHBIX, Ma-
TEMAaTUYECKHUX M TEX-
HOJIOTHYECKUX MO/Ie-
nen
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O11eHOYHBIE CPEJICTBA
TumoBele KOHTPOJIbHBIC 3aJaHusI M (MJIM) UHBIE MaTepuanbl, HeoO- | Kon u HaumeHoBaHue
Ne | xonumeble Ul OLEHKHM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITA | HHAMKATOpPA KOMIIE-
JEeSITeIbHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH- TEHLUU
111 B Ipo1iecce OCBOCHUS AUCHUIIIMHBI

CTUYECKas U KOPPEJISIIMOHHAS 3aBUCUMOCTH MEXK/y BEJIMUMHAMH.
18.0OneMeHThl KOPPENAIMOHHOTO aHaim3a. JIMHEHHBIM perpeccu-
OHHBIN aHAIIN3.

19.0cHoBHbIe cBoMicTBa perpeccuu. OLEHKH MapaMeTpoOB perpec-
CHOHHOM MOJEJIM MO METOJYy HAaMMEHBIIUX KBAJpaTOB U CBOWCTBA
3THUX OLECHOK. YPaBHEHHUS JIMHEHHON PErpecCum.

20.TecHoTa cBs3M U €€ OIEHKA M0 KOAPPHUIUEHTY KOPPEIISALHH.
21.TTonsTHe 0 HeMMHEWHOHN perpeccuu. KoppensimonHoe oTHoOIIIe-
Hue. OnpeneneHue MmapaMeTpoB HEIMHEWHBIX YpaBHEHUU perpec-
CHUU METOJIOM HaUMEHbIINX KBaJIPATOB.

xana u KpUTCPpUHU OLICHHBAHUA OTBCTA 06yqa}0mer0c>1 npcaACTaBJICHLI B Ta6J'II/IHe.

Hlkana Kpurepun oueHuBanus

OneHka «3auTeHo» 3HaHUe MPOrpaMMHOI0 MaTepuaia, yCBOEHHE MaTepuaa OCHOBHOU U J10-
HOJTHUTENBHOM JTUTEpaTyphbl, PEKOMEHI0BaHHON MPOrpaMMOM TUCIMITIH-
HBI, IPAaBUJIBHOE PEIIEHUE MPUKIIAJHBIX 33/1a4 (A0ImycKaeTcs HaJluuue He-
3HAYUTENBHBIX OHIMOOK MIIM HEJIOCTaTOYHO IOJIHOE PACKPBITHE COAepXkKa-
HUS BOIIPOCA WX MOTPEIIHOCTh HENPUHIUIHAIBHOTO XapaKTepa B OTBETE
Ha BOIIPOCHI).

JlOoTIONIHUTENBHBIM YCIIOBHEM IOJyUYEHUS OLEHKH «3a4TE€HO» MOTYT CTaTh
XOpOILINE MOKA3aTelIu B XOJE NPOBEACHUS TEKYLErOo KOHTPOJIS U CUCTE-
MaTH4Y€eCKasi aKTUBHasi paboTa Ha y4eOHbIX 3aHATHUSX.

OneHKa «He 3a4T€HO» | MPOOETBl B 3HAHUAX OCHOBHOTO MPOTPAMMHOTO MaTepuaia, MPHHIUIHU-
aJIbHbIE OUTMOKH NPU OTBETE Ha BOIPOCHI.

4.2.2. Dx3aMeH

DK3aMeH siBIgeTcs (OpPMOM OIIEHKM KauyecTBa OCBOCHMS 0OYyJarolmMMcs OCHOBHOM mpodec-
CHOHAJIbHOW 00pa30BaTeIbHOM MporpaMMBbl O pazfenaM AucuurianHbl. [lo pe3ynpraTtam sk3ameHa
oOyuarolemMycs BBICTABISETCS OLEHKA «OTIMYHO», «XOPOIIOY», «yIOBIETBOPUTEIHLHO» WIH «HE-
YIOBJIETBOPUTEIBHO.

DK3aMeH MO JUCIUIIIMHE MPOBOIUTCS B COOTBETCTBUHU C PACTIMCAHUEM MPOMEKYTOUHOM aT-
TECTalluM, B KOTOPOM YKa3bIBAE€TCSl BPEMsI €0 MPOBEACHUS, HOMEP ayAUTOPUHU, MECTO IIPOBEICHUS
KOHCYJIbTAIIMHU. Y TBEPXKIACHHOE paclCaHue pa3MeIiaeTcs Ha MHPOPMAIIMOHHBIX CTEHJIaX, a TAKKe
Ha opUIIMaTBEHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUUN ISl MPOMEKYTOUYHOM aTTECTAllUM OOYJYaIOIIMXCS YCTaHABIMBACTCS
paboyeil mporpaMMoOi TUCIUTUTHHBI U TOBOJAUTCS IO CBEICHUS 00YJaIONINXCs B HaYaIe ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiio, lekTropamu. C pasperienus 3aBeayronero kapeapoit
Ha JK3aMEeHE MOXET IPHUCYTCTBOBATH MpernojaBarenb Kadeapbl, TPUBICYCHHBIH UIsI TIOMOIIH B
npueMe dK3aMeHa. B ciyuyae oTCyTCTBUS BEAYIIETo MpernojaBaTelis IK3aMeH MPUHUMAETCs Mpemno-
JaBaTelieM, Ha3HAYeHHBIM PaCOPSKEHHEM 3aBeIYIOIIEero Kadeapoil.

[TpucyTcTBHE Ha SK3aMeHe MpenojaBaTeneil ¢ Apyrux kadeap 6€3 COOTBETCTBYIOIIETO pac-
MOPSDKEHUST PEKTOpa, MPOPEKTOpa MO Y4eOHOM U BOCIIUTATENIBHON paboTe WM 3aMECTUTENS TUPEK-
Topa MHCTHTYTa 110 yueOHOM paboTe HE JOMyCKaeTC .
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Jlnis mpoBeAieHUsT SK3aMeHa BEAYIIMH MperojaBaTeslb HaKaHyHE MOJIy4aeT B CeKpeTaphare
IUPEKTOpaTa 3a4eTHO-IK3aMEHAI[MOHHYIO BEJJOMOCTh, KOTOpPasi BO3BPALAETCS B CEKpeTapuaT 1mocie
OKOHYaHUSI MEPOIIPHSATHS B IEHb MPOBEICHHS SK3aMEHa UM YTPOM CIICAYIOLIETO JHS.

DK3aMeHbI IPOBOJATCS 110 OUIETaM B YCTHOM HJIM MMCbMEHHOM BUJE, TM00 B BU/IE€ TECTUPO-
BaHUS. DK3aMEHAIlMOHHBIE OMJIETHI COCTABJISIOTCS MO YCTaHOBJIEHHOW (hOpME B COOTBETCTBHHU C
YTBEpPXKIAEHHBIMU KadeIpoi 5K3aMEHAlMOHHBIMU BOIIPOCAMH M YTBEP)KJIAKOTCS 3aBEIYIOLIUM Ka-
dbenpoii exeronno. B 6unere copepkuTcs 2 TEOPETUYECKUX BOMPOCA U 3ajada. 3ajada COOTBET-
CTBYET COJIEP’KaHHIO 3a/laHUI TUIOBBIX PAacyeTOB, YKa3aHHbIX B METOAMYECKHMX YyKazaHusAX (1. 3
DOC).

DK3aMeHaTOpy IPEeJOoCTaBIIAETCs MPaBO 3aJlaBaTh BOIIPOCHI CBEPX OMJIETA, a TaKKe MOMUMO
TEOPETUYECKUX BOIMPOCOB JaBaTh JJIS PEIICHHUS 33Ja4dl M MPHUMEPHI, HE BBIXOIAIIME 32 PAMKH
IPOIIEHHOI0 MaTepuaa 1o u3y4aeMon AUCLHUILINHE.

3HaHUs, YMEHUS U HAaBBIKM O0YYarOIINUXCs OMPEIEIISIOTCS OIIEHKAMU «OTIMYHOY, «XOPOILOY,
«yJlOBJIETBOPUTEIBHO»,  «HEYJOBJIETBOPUTEIBHO», KOTOPbIE  BBICTABISIOTCS B 3a4€THO-
HK3aMEHAIMOHHYIO BEIOMOCTh 00y4alomerocs B ACHb IK3aMeHa.

IIpu npoBeneHUM YCTHOTO 3K3aMeHa B ayJAMTOPUHU HE JJOJDKHO HaXoAuThes Oonee 6 oOydaro-
IIMXCS Ha OJJHOTO TPEnoJaBaTesl.

IIpu npoBeneHNH yCTHOTO 3K3aMeHa OOyyaroIIMHCs BBIOMpAaeT 3K3aMEHALIMOHHBIM OUJeT B
CIly4aifHOM MOPSKE, 3aTeM Ha3bIBaeT (PaMHIINIO, UMS, OTYECTBO U HOMEP IK3aMEHAIIMOHHOTO Ou-
jera.

Bo Bpems sk3aMeHa 00ydaromuecs MOTYT TOJIb30BaThCS C pa3pemieHus 3K3aMeHaropa mpo-
rpaMMOH JMCLUUIUIMHBL, COIPAaBOYHOW U HOPMATHUBHOM JIUTEPAaTypOH, APYTUMH TOCOOMSIMU U TEXHU-
YECKHMU CPEACTBAMHU.

Bpemst moarotoBku oTBeTa IpU cAaye 3K3aMeHa B YCTHOH (opMe JT0JIKHO COCTaBIIATh HE Me-
Hee 40 MUHYT (110 JKEJIaHUIO 00YYaIOIIErocss OTBET MOXKET OBITh TOCPOUYHBIM). Bpemst oTBeTa — He
6onee 15 MUHYT.

OOyuaromuiicsi, NCIBITHIBAIONINNA 3aTPYyIHEHHS TIPHU TIOATOTOBKE K OTBETY IO BHIOPaHHOMY
UM OuieTy, MMeeT IpaBo Ha BHIOOP BTOPOro OMiieTa ¢ COOTBETCTBYIOIIMM MPOJUIEHHEM BPEMEHH Ha
noaroToBKy. [Ipn OKOHYATETFHOM OIIEHMBAHWU OTBETA OILEHKA CHWDKAeTCsl Ha onuH Oayt. Beimaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnm oOyuwaromuiics sSIBUJICS Ha DK3aMEH, W, B3sB OWJIET, OTKA3aJCs OT MPOXOXKIACHUS aTTe-
CTallMU B CBSI3U C HETOATOTOBIEHHOCTHIO, TO B BEJJOMOCTH €MY BBICTaBIISIETCS OLIEHKA «HEYOBIIE-
TBOPUTEIEHOY.

Hapymienre nuCHUIUIUHBI, CIHMCHIBAHWE, MCIOJIb30BaHUE OOYYAarOIMMUCS Hepa3pelleHHbIX
MEYaTHBIX ¥ PYKOMHMCHBIX MaTepUAIOB, MOOMILHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M IPYT'MX BUJIOB JIUYHOW KOMMYHUKAIIMOHHOW M KOMIBIOTEPHON TEXHU-
KA BO BpeMsI aTTECTAIIMOHHBIX HMCIIBITAaHUH 3amperieHo. B ciydae HapymeHUs 3Toro tpeGoBaHUsS
IpernojiaBaTeNb 00s3aH yJAINTh 00Yy4Yarolerocs U3 ayJauTOpPUU U MPOCTaBUTh €My B BEJIOMOCTH
OLICHKY «HEYJOBJIETBOPUTEIHLHO.

BricTaBieHne OLIEHOK, MOJYYEHHBIX MpPU MOJBEACHUHU PE3yJbTaTOB IMPOMEXKYTOUHOU aTTe-
CTalliy, B 3a4€THO-9K3aMEHAI[MOHHYIO BEIOMOCTh TIPOBOJUTCS B IPUCYTCTBUH CAMOTO 00yYarole-
rocs. [IpenogaBareny HECyT HMEPCOHAIBbHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh M TOYHOCTH
BHECCHHS 3aIMCEH O pe3ylbTaTax MPOMEXYTOYHOW aTTECTAIlMH B 3a4€THO-DK3aMEHAIIMOHHYIO Be-
JIOMOCTb.

HesiBka Ha 5K3aMEeH OTMEYaeTcsl B 3a4€THO-IK3aMEHAIIMOHHOW BEIOMOCTH CIIOBAMH «HE
SIBUJICSI.

Jnst oOydaronuxcsi, KOTOpble HE CMOTJIH CIaTh YK3aMEH B YCTAHOBJICHHBIC CPOKH, Y HUBED-
CUTET YCTaHABJIMBAET MEPHO/] JUKBUAALUH 3a10JDKEHHOCTH. B 3TOT mepuoa npenojaBaTenu, npu-
HUMaBIIINE dK3aMeH, JOJDKHBI YCTAaHOBHTh HE MEHee 2-X JHEW, Korja OHHM OyIyT NMpPUHHMAThH 3a-
nomkeHHocTH. MHpopMaIus o IMKBUAAIUH 33]JOJDKEHHOCTH OTMEYAETCsl B 9K3aMEHAIIMOHHOM JIH-
cTe.
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OO0ygarommmMcsi, TOKa3aBIIUM OTJIMYHBIC U XOPOINWE 3HAHUS B TEUCHHE CEMECTpa B XOJIE
MOCTOSIHHOTO TEKYILEr0 KOHTPOJIA YCHEBAEMOCTH, MOXET OBbITh MPOCTaBIE€HA SK3aMEHAllMOHHAs
OLIEHKAa JJOCPOYHO, T.€. 0e3 ciauyn sk3ameHa. OLeHKa BBICTABISIETCS B 9K3aMEHAIMOHHBIN JIUCT WIN
B 3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.
WNuBanupl u auia ¢ orpaHU4eHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI, MOT'YT C/IaBaTh 3K3aMEHbI B
MEKCECCUOHHBIN NEpUO/ B CPOKHU, YCTAHOBJICHHBIC MHIMBUyaIbHbIM yUyeOHbIM MIaHOM. HBanu-
Ol U JUIA C OrPAHMYECHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI, MMEIOIIME HAPYILIEHUS OMOPHO-
JIBUTATEIBHOTO ammapara, JI0MyCKarTCs Ha aTTeCTallMOHHbIE UCTBITAHUS B COMPOBOXKICHUHU aCCH-
CTEHTOB-COIIPOBOXIAIOILUX.
[Tpouenypa npoBeAeHHs] MPOMEXKYTOYHOM aTTeCTAllMM Al OCOOBIX CIIy4aeB H3JI0XKEHa B
«[TonoxeHnu 0 TEKyIeM KOHTPOJIC YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIMH OOYJarOIINXCS
o OITOII 6akanaBpuara, cneraauTeTa u maructpatypsl» @I'bOY BO FOxHo-Ypanbckuii [AY.

Ounas popma o0yueHust

O1eHOYHBIE CpCaACTBa

Tunosble KOHTPOJbHBIE 3a/laHus U (MJIM) UHBIE MaTepHallbl, HEOO-

Ko n HaumMeHnoBaHue

Ne | xogumpble asi OLIEHKU 3HAHWM, YMEHUH, HaBBIKOB M (WJIM) ONBITA | HHIMKATOPA KOMIIE-
JEATEeTbHOCTH, XapaKTEPU3YIOIINX CHOPMHUPOBAHHOCTh KOMIETEH- TEHIIUH
IIUH B MPOIIECCE OCBOCHUS TUCIIUTIIINHBI

1. 1 cemecTp N-1omk-1

1. Marpuiel, nevictBus ¢ HUMH. OnpenenuTenu 2-To U 3-ro 1mo-
PAOKOB M UX CBOMCTBA. MUHOpBI U anredpandeckue JTOMOTHEHMS.
PaznoxeHue omnpexnenurtens MO 3JI€MEHTaM Kakoro-nubo psja.
Onpenenurenu N-ro MOpsIKA.

2. CucteMbl JIByX M TpeX JIMHEHHBIX ypaBHEHHUH, MX pELICHHUE.
MarpuuHas 3aluch CUCTEMBbI JUHEWHBIX ypaBHeHUW. Meton ["ayc-
ca. [IpaBuno Kpamepa.

3. Bekropsl. JluHeiHbIe omepamuu HaJl BEKTOpaMH. TeopeMbl O
IIPOEKIIMA BEKTOpa Ha och. [IoHATHME JIMHEHHOrO NPOCTPAHCTBA.
JInneliHo He3aBHCHMBIE BEKTOpHI. basuc. PasnoxxeHune BekTopa 1o
6a3ucy. Koopnunatsl Bektopa. Hampasnsronme KOCUHYCHI U JUITMHA
BeKTOpa. JIMHENHbIe onepanuy HajJ BEKTOpaMU B KOOPAMHATHOMN
dopme.

4. CxansipHOe IPOU3BEIEHUE BEKTOPOB, €r0 CBOICTBA, BBIPAXKEHHE
B KOOpAMHATHOM (opme. [lyinHa BEKTOpa M YroJl MEX1y JABYMs BEK-
TOpaMH. YCJIOBHE OPTOTOHAIBHOCTH ABYX BEKTOpOB. [IpnMeHeHue
CKaJIIPHOTO IIPOM3BE/ICHUS B PEILIEHUH NPUKIIAIHbIX 3a/1a4.

5. BexTopHOe npousBeneHNe BEKTOPOB, €r0 CBOMCTBA, BBIPAXKEHHE
B KoopAuHaTHOW (opme. HekoTopwle NpHIIOKEHHUS BEKTOPHOTO
IIPOU3BEICHNUS.

6. CmemanHOe MPOU3BEJCHUE TPEX BEKTOPOB, €TO CBOMCTBA, BbI-
pakeHHe B KoopAMHATHON Qopme. [IpumeHeHre cMeranHoro mpo-
W3BEJICHUS B PELLIEHUY NPUKIIAJHbIX 3a/1a4.

7. Tlonstue 00 ypaBHEHUH JTUHUH Ha 1IockocTu. DopMbl ypaBHe-
HUS NPSAMOM Ha MJIOCKOCTH. YTOJ MEXAY HMPSIMBIMU. Y CIOBHS Ia-
PAJUIETIBHOCTH U NMEPIEHIUKYISIPHOCTH NMPSAMBIX. Y pABHEHUE IydKa
OpsAMbIX. 3aJaud, pellaeMble METOJOM KOOpAMHAT (paccTosiHHE
MEXly IByMSI TOUKaMH, JIeJIeHUE OTpe3Ka B JaHHOM OTHOIIEHHUN).

8. KpuBble BTOpOro mopsiika: OKPYXHOCTb, 3JUIMIIC, TUIepOoa,
napabosa, uX TeOMETpUUYECKUE CBOICTBA U YpaBHEHHUS.

9. VpaBHEeHMS IIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXIY IJIOCKO-

CraBuT M penraeT uH-
KCHEPHBIE M HAYYHO-
TEXHUYECKHE 3a/1a4H B
cdepe cBoeii mpodec-
CHOHAJIHOW JesTeNb-
HOCTH U HOBBIX MEX-
JMCIUTLTHHAPHBIX
HaIlpaBJIEHUH C UC-
HOJIb30BAHUEM €CTe-
CTBEHHOHAYYHBIX, Ma-
TEeMaTHYECKHUX U TEX-
HOJIOTHYECKUX MOJIe-
nen
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O11eHOYHBIE CPEJICTBA

TunoBble KOHTPOJBHBIC 3a/1aHUs W (WJIM) WHBIC MaTEepPHAIIbI, HEOO-
XOJIUMBIE ISl OLEHKHU 3HAHWM, YMEHHI, HaBHIKOB U (MJIM) OIbITa
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIIETEH-
LI B IPOIIECCE OCBOEHUS TUCHUIIIIMHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

CTSIMHU. Y CJIOBHS NApaUIEIbHOCTU U NMEPHEHANKYISIPHOCTH IIJI0CKO-
cTell. PaccTosiHMEe OT TOYKH 10 MIIOCKOCTH.

10. YpaBHeHus: TpsMOi B MPOCTPAHCTBE. YTOJI MEXKIY MPSIMbBIMH.
B3anMHoe pacrionokeHue NpsiMbIX B IPOCTPAHCTBE. YTOJI MEXIY
IIPSAMOM U TNIOCKOCTBIO.

11. YpaBHeHue mnoBepxHOCTH B MpocTpaHcTBe. LlunuHapuyeckue
nosepxHoctu. Cdepa. Dmnuncoua. 'unepdonounnst. [lapadomonsbr.
['eomerpuueckre CBOWCTBA ITHX MOBEPXHOCTEH, UCCIIEAOBAHUE UX
(GhopMBI METOIOM CEYEHUH.

12.MuHoxecTBO BeuiecTBeHHbIX uHcen. Pynkuusa. OO6nacts ee
onpenenenusi. CrnocoOwl 3amanus. Kmaccudpukamms ¢ynxmuii. [To-
JsipHas cucTeMa KoopAuHaT. KpuBble B MONSAPHBIX KOOpIMHATAX.
Monotonnble QpyHKIMH. CI0XKHBIE U B3aUMHO-00paTHbIC (PYHKIINH.
13.Yucnosas nocnenosarenbHOCTh. [Ipenen uncinoBoil nocnenosa-
TenbHOCTU. CXOIsUIMecs] U pacXoAsIUecss YUCIIOBbIE IOCIEN0Ba-
TEJIbHOCTH.

14.TIpenen Gpynkuuu B Touke. OTHOCTOPOHHHE MPEAEIbl (DYHKIIHHN.
ITpenen ¢pynkuuu B 6eckoHEYHOCTH. beckoHeuHo Mainble U Gecko-
HewHO Oouibmue QyHKIMU B Touke. CBOHCTBA OECKOHEYHO MAaJbIX
¢byukmuii. CBoiicTBa mpeneiaoB GpyHKIUH.

15.[Ipu3Haku CcyiiecTBOBaHHS MPEEIoB (0 Mpeaese MpoMexyToY-
HOU (pyHKIIMHU, O TIpesiesie MOHOTOHHOW (DYHKITUN).

16. HeonpeieIeHHOCTH W METOJIBI MX PACKPBITHS. 3aMedaTelbHbIe
npezensl U ciaencTBUs U3 Hux. CpaBHeHHE OECKOHEYHO MaJIbIX.

17. HenpepbIBHOCTh (YHKIIMI B TOUKE, HA MHOYKECTBE U Ha OTpE3-
ke. Touku pa3pbiBa GYHKIMU U UX KiIacCU(UKAIMs. AITOPUTM HC-
cienoBaHusl (PyHKUIMU Ha HENpepbIBHOCTH. JleWcTBUSA Haja Hempe-
pPBIBHBIMU (pYHKIMSIMH. HermpepbIBHOCTh 371€MEHTAapHBIX (DYHKIHIA.
CaolicTBa (DyHKUUH, HENPEpBIBHBIX Ha OTpe3Ke (CYyLECTBOBaHHE
HalMEHBIIEr0 U HauOOJbIIEro 3Ha4YeHUH, OrPaHUYEHHOCTh, CYIIle-
CTBOBAaHHE MMPOMEKYTOUHBIX 3HAUECHUH ).

2 cemecTp
1. Ompenenennie npousBoaHoi. [IponsBogHas oT anredpandeckont
CYMMBI, Pa3HOCTH, MpOU3BeNeHUs U vacTHOro ¢yHkuuid. IIpowus-
BOJIHBIE CIIOKHBIX (DYHKIUH, 33JaHHBIX HESBHO U MTapaMEeTPUUECKH.
2. Nudpdepenunan ¢pynkuuu. CoiictBa nepBoro aupdepeHnuana.
['eomeTpuyecknii 1 MEXaHUUYECKHI CMBICT TTPOU3BOAHON U nudde-
peHnuana l-ro nopsiika, UX IPUMEHEHUE B PEIIEHUU MPHUKIAIHBIX
3aj1ad.
3. IIpomsBoaHble BHICIIMX MOPSAKOB (DYHKIMM, 3aJaHHBIX SBHO,
HESBHO, IMapaMeTpU4YeCKh. MeXaHUYeCKHil CMBICI MPOU3BOJIHOMN 2-
ro NopsAJIKa.
4. Jluddepennumansl 2-ro U BBICHIMX MOpAIKoB. HemHBapuaHT-
HOCTB (OpMBI (D (HEepPEeHIINATOB BHICIIUX TOPSAKOB.
5. Teopembr ®epma, Poms, Jlarpanxka, Komm. [Ipasuno Jlonurans
JUISL PACKPBITUSL HEOTIPEAETIEHHOCTEN.
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O11eHOYHBIE CPEJICTBA

TunoBble KOHTPOJBHBIC 3a/1aHUs W (WJIM) WHBIC MaTEepPHAIIbI, HEOO-
XOJIUMBIE ISl OLEHKHU 3HAHWM, YMEHHI, HaBHIKOB U (MJIM) OIbITa
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIIETEH-
LI B IPOIIECCE OCBOEHUS TUCHUIIIIMHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

6. YcinoBust MOHOTOHHOCTH (DYHKIMNA. DKCTpEeMyMBbl (DYHKIUH, HE-
o0xoaumoe yciaoBue. JlocraTouHble YCIOBHSL.
7. OtpiCKaHME HAMMEHBIIETO ¥ HAaHOOJIBIIEro 3HAaYeHUH (YHKIINH,
nuddepeHIpyeMoit Ha OTpe3Ke.
8. HccnemoBanue BBIMYKJIOCTH (QyHKIMH. Toukum meperuda.
AcuUMNTOTHI PYHKIUY.
9. IlepBooOpasznas. Heompenenenusrii unrerpan. CBoiicTBa He-
olpeielIeHHOro uHTerpaia. Tabiuia UHTerpanos.
10. Meronbl WHTETPUPOBAaHUS (HENMOCPEICTBEHHOE WHTETPHPOBA-
HUE, UHTETPUPOBAHUE I10 YACTSAM U 3aMEHON NIEPEMEHHBIX ).
11. UaTerpupoBaHme paliuoOHAIbHBIX ()YHKIIHHA.
12. UnTerpupoBanrue UppanUoOHAIbHBIX (QYHKIMHA (CTEIIEHHBIE U
TPUTOHOMETPHUUYECKHE MOJICTAHOBKH).
13. uTerpupoBaHuie TPUTOHOMETPUYECKHX (YHKUUH. YHUBEp-
caJlbHasi TPUTOHOMETPUYECKasi MOJICTAHOBKA. BrIpaskeHus, HEUHTe-
rpupyeMble B KBaJpaTypax.
14.3agaun, npuBOIAIIME K TMOHSATHIO OMPEACICEHHOIO WHTErpasa.
WNurerpansHas cymma, onpeneneHsbii uarerpail. @opmyna Heroro-
Ha-JlefiOHmma. CBOICTBAa ONPEICIICHHOTO MHTETpalia, TeopeMa Cy-
mectBoBanus. «Teopema o cpeaHeM».
15. UnTerpupoBanne mo yacTsM, 3aME€Ha INEPEMEHHOH B oIpeje-
JIEHHOM HHTeTpaJe.
16. OnpeienieHHBI MHTErpaJl OT HEYETHOW M YETHOW (YHKIIHMHU IO
CUMMETPUYHOMY NpOMeXyTKy. HecoOcTBeHHbIE MHTErpaibl ¢ Oec-
KOHEYHBIMH TIpE/IeTIaMU ¥ OT HEOTPAHWYCHHBIX (PYHKIIUH.
17. Beruncnenue riomane miockux ¢uryp. Beruncnenue aiavHbI
JTyTH.
18. ®yHKIMM OBYX NEHCTBUTENBHBIX MEPEMEHHBIX, CIOCOOBI UX 3a-
nanus. O6macte onpeneneHus. Jluauu ypoBHs (QYHKIMHM JBYX Tie-
PEMEHHBIX.
19.TlonsTHE Tpenena U HENPEePHIBHOCTH (DYHKIMH JIBYX NEPEMEH-
HbIX. YacTHbIEe NMPOM3BOJHBIE MEPBOro MOPsIKA, MX TFeoMeTpuye-
CKHI CMBICII.
20. ITonubIit quddepeHman, ero cBsi3b ¢ YaCTHBIMH MPOU3BOJIHBI-
Mu. [IpubnamkeHHbIe BRIYUCIEHUS C TIOMOIIBIO TTOJHOTO nuddepeH-
uana.
21. [Tpou3BonHbie M qU(GEepeHITHATB BBICIIAX MOPSAKOB. Teopema
O CMEUIaHHBIX MPOU3BOJAHBIX. JuddepeHrupoBanue CI0XKHBIX U
HESIBHBIX (QyHKIUH.
22. KacatenbHas IUIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.
23. DOkcTpeMyMbl (YHKIIMA IBYX TIepeMeHHbIX. HeoOxommumoe ycio-
BUE 3KcTpeMyMma. JlocTaTouHoe ycaoBHe IKCTpeMyMa.
24. OTpICKaHNEe HAMMEHBIINX W HaWOONBIINX 3HAYCHWH (YHKIIHA
JIBYX TEPEMEHHBIX.
25. D1eMeHThl TEOPUH TOJIS: BBIYMCIEHHUE IPaUEHTa, IPOU3BOJHOMN
10 HANPaBJICHUIO, TUBEPTEHIINH.

3 cemecTp
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O11eHOYHBIE CPEJICTBA

TunoBble KOHTPOJBHBIC 3a/1aHUs W (WJIM) WHBIC MaTEepPHAIIbI, HEOO-
XOJIUMBIE ISl OLEHKHU 3HAHWM, YMEHHI, HaBHIKOB U (MJIM) OIbITa
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIIETEH-
LI B IPOIIECCE OCBOEHUS TUCHUIIIIMHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

1.3amaun, mpuBOIAIIME K MOHATHIO TUddEepeHINATBHBIX YpaBHE-
Huii (JIY). [opsimok 1Y, pemenue Y.

2.J1Y mepBoro mopsiaka. HadanpHbie ycliOBUs, 0OIee pelieHUe,
yacTHoe pemienue. 3anada Komm. Teopema cymiecTBoBaHusS U
€AMHCTBEHHOCTH peuieHus 3agaun Komm. ['eomerpuueckas uHTEp-
nperauus Y nepBoro nopsika.

3.1Y mepBoro mopsiaka ¢ pa3aesoNIMICs IEPEMEHHBIMHU.
4.0xnopoansie /1Y nepBoro nopsiaka.

5.JIuneitnsie 1Y nepBoro nopsigka. Ypasuenue . bepaymu.

6.1Y Broporo mopsinka. HauanbHble ycrnoBusi, oOliee pelieHue,
yacTHoe peuienue. 3ajgada Komm.

7.J1Y BbICIIUX MOPSIIKOB, AOMYCKAIOIINE MOHUKEHHUE TOPSIKA.
8.Jluneiinsie ogaopoansie 1Y Broporo nopsiaka. JlmaeliHo He3aBH-
CUMble W 3aBucuMble pemieHus. Omnpenenutens BpoHckoro, ero
CBOMCTBA.

9.Teopema o ctpyktype obmiero pemienust JIOAY. Oteickanue o0-
mtero pemenus JIOAY ¢ mocTosHHBIME KO3 DUITIEHTaMU.
10.JIHAY BTOpOro mopsjka C IOCTOSHHBIMH KO3(hduIimeHTamu.
Teopema o cTpykType obmiero pemieHusi. MeTo Bapuauy mpous3-
BOJIBHBIX ITOCTOSIHHBIX.

11. Otbickanue yactHoro pewmenus JIHAY co cneunanbHbIM BUAOM
IpaBou yacTu. TeopeMa 0 HATOKEHUU PELICHUM.

12.3amaun, npuUBOAAIINE K TIOHATHIO JBOWHOTO WHTErpana. [[Boii-
HOWM MHTErpal, €ro ompeneicHue. Teopema CylecTBOBaHUS JIBOM-
HOro uHrerpaia. CBolicTBa, TeOpeMa 0 CpeHEM 3HAUEHUH.

13. Beuucnenne aBoitHoro mHrterpana. [lepexon K MOMSIPHBIM KO-
OpJMHATaM.

14. TIpuiioskeHus IBOMHOTO HHTETpaja.

15.3apaun, npuBoAAIIME K MOHATHIO TpOiHOro mHTErpana. Tpoii-
HOW MHTErpai, ero omnpezaeineHue, ceoicrea. Teopema cyiiecTBoBa-
HUs TPOMHOTO MHTETpaa.

16. ITpuiioskeHust TPOHHOTO UHTETpaa.

17.3agada o BeIUHCICHUH pabOTHI MepeMeHHOU cwibl. Ompenerne-
HU€ KPUBOJMHENHOTO MHTErpaja no KOOpArUHaTaM.

18.CpoiicTBa, BBIUUCIICHWE KpUBOJIMHEHHOTO wHTerpana |l poxa.
®opmyna ['puna.

19. YcnoBust He3aBUCUMOCTH KPHUBOJIMHEHHOTO MHTETpasa Mo IMyTH
uHTerpupoBanus. Haxoxnenue GyHKIIUU ABYX MEPEMEHHBIX 1O €€
noystHoMY nuddepeHiuany.

20. I[TpunoskeHus KPUBOJIMHEHHOTO HHTETpajia BTOPOro poja.
21.YucnoBble pAIbl, CXOAMMOCTb M pacxoauMocTh. HeoOxonnumere
ycioBus cxogumocTu. ['apMonnueckuii psag. ['eomerpuueckas mpo-
rpeccus. CBOMCTBA CXOISIINXCS PSAIOB.

22.Panbpl ¢ MONOXKUTENBHBIMU YiieHaMu. [Ipu3HaKu cpaBHEHHS psi-
noB. Ilpuznak JlamamGepa. MuTerpanpHbiii mpusHak Komm. Psg
Hupuxie.

23.3nakouepenytomuecs psaasl. [Ipuznak Jleiioaumna. A6comoTHas,
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O11eHOYHBIE CPEJICTBA

TunoBble KOHTPOJBHBIC 3a/1aHUs W (WJIM) WHBIC MaTEepPHAIIbI, HEOO-
XOJIUMBIE ISl OLEHKHU 3HAHWM, YMEHHI, HaBHIKOB U (MJIM) OIbITa
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIIETEH-
LI B IPOIIECCE OCBOEHUS TUCHUIIIIMHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

YCIIOBHAs! CXOAUMOCTb.

24. Ctenennbie psaasl. Teopema AGens. UHTepBan U paguyc CXoIu-
MOCTH cTerneHHOro psnga. CBOHCTBa CyMMBI CTEIIEHHOTO psijia: He-
MPEPBIBHOCTD, MOWIEHHOE Aud@epeHnnpoBaHre U UHTETPUpPOBa-
HUE.

25.Paaer Teitmopa m Makmopena. PasiioxkeHue 3aeMEHTapHBIX
¢yukuuit B psa Teitnopa u B psaa Makiopena.

26. [IpunioskeHre CTeNEeHHbIX PSA0B K MPUOIMKEHHBIM BHIYHCIICHU-
saM: pererne TudQepeHuanbHbIX YPaBHEHHH, BRIYUCIICHUE WHTE-
rpajoB.

27.Psnb1 Dypee.

[Ikana u KpUTEpUHN OLICHUBAHUS OTBETA 00YUYAIOIIETOCs IPEACTABICHBI B TAOIHIIE

IIkana Kpurepuu oueHnBanus

OneHka 5
(oTHM4HO)

BCECTOPOHHEE 3HAHUE MPOTPAMMHOIO0 MaTepuajia MAaTeMaTHKHW; IIpa-
BWJIbHOE MMPUMEHEHNE MaTEeMAaTHUECKIX 3HAHUU B PEIICHUU MPUKIIATHBIX
3a1ad4.

Ouenka 4
(xopor10)

3HAHUC NPOTrpaMMHOI'0 MaT€puaja;, HAJININEC HE3HAYUTCIIbHBIX OIIOO0K B
PCIICHUH 3a1a4, HCIOCTATOYHOC PACKPHITUEC COACPKAHUA BOIIPOCOB.

Ouenka 3
(YIOBIETBOPUTEIHHO)

3HAaHHUE€ OCHOBHBIX MAaTEMAaTHUYCCKUX HOHHTHfI, MCTOOB U AJITOPUTMOB,
JA0IYCKacT OIIINOKHU IIpU UX TPUMCHCHUU.

Onenka 2
(HEey/1I0BJIETBOPUTEIILHO)

HET 3HAHUSA OCHOBHOI'O IPOTpaMMHOI0 Martcpuajia, NPUHOUIIHAIbHBIC
OIIHOKHU Ip1 OTBCTC HA BOIMIPOCHI M B PCIICHUH 3a71a4.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep
H3MEHe-
HUA

Howmepa nucroB

3aMCHCHHBIX| HOBBIX

AHHYJIMPOBaH-

HBIX

OcHoOBaHMeE U1 BHECEHUS N3MEHEHUHN

IMoamuce

Pacmmdposka
MIOIITUCH

Jlara BHeceHMs
W3MCHCHUS




