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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCHUIINHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pesyiabTatamu ocBoenusi OINIOII

1.1. lean 1 3aaa4u JUCHUILIHHBI

eab AMCHUNIHHBI

bakanaBp mo HampasieHuto nmoArotoBku 35.03.06 ArpouHkeHEpHsl TOJDKEH OBITh IMOJATOTOB-
JEeH K CICIYIONIMM BUIaM MPOo(ecCHOHAIBHON NEeATENHOCTH: MPOCKTHOW; MPOM3BOACTBCHHO-

TEXHOJIOTHYSCKOH.

Heuab AMCHUIUIMHBI — CYOPMHUPOBATH Y 00YYAIOIIUXCA CUCTEMY (DYHIAaMEHTAIbHBIX 3HAHUH
[0 MaTeMaTUYeCKOMY aHaJM3y, HEOOXOAMMBIX IS TOCIenyIoeld MOATOTOBKH OakaiaBpa, CIIO-
COOHOTO IMPUMEHITh MAaTEMAaTUYECKUE METOABI B PEUICHUU MPAKTHUYECKUX 3aJau CEebCKOXO03SHCT-

BCHHOI'O ITPOXU3BOJACTBA.

3agaum AUCHUIIMHBI

— H3Y4YUTb OCHOBHBIE MOHSATUS U METOAbl MaTEMaTHYECKOIO aHajIu3a HEOOXOAUMBIE 1Jis pe-
LIECHUS TEOPETUYECKUX U NPAKTUUECKUX 3a]1a4;

— (opmupoBaTh YMEHHUS CaMOCTOSITENIbHO U3ydaTh YU4EOHYIO U HAaydyHYIO JIUTEpaTypy IO Ma-
TEMATHKE U €€ IPUII0KECHUAM;

— Pa3BUBATH JIOTUYECKOE U AIITOPUTMHUUECKOE MBIIIUIEHUE;
— MOBBIIATH OOIINI YPOBEHb MATEMATUYECKOUN KYIbTYPHI;
— (opmupoBaTh HaBBIKM MATEMATHUYECKOTO HCCIENOBAaHHUS MPUKIATHBIX BOMPOCOB C MOMO-
L0 METOJIOB MAaTEMAaTUYECKOI0 aHAJIN3a, YMEHUS UCII0Ib30BaTh MaTEMATUYECKUE METObI

M OCHOBBI MaTE€MaTH4YEeCKOI0 MOJEIMPOBAHMS B MPHUKIAAHBIX 3a7adax Oyaymied mpodec-
CUOHAJIbHOU JI€ATEIbHOCTH.

1.2. KoMneTeHUMY ¥ MHAMKATOPBI UX JOCTUKEHU I

OIIK-1. Criocob6eH pemaTh TUMOBBIE 33/1a4H NPO(PECCHOHANTBHOMN AEATENbHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MaTEMaTHMYECKHUX WU €CTECTBEHHBIX HayK C MPUMEHEHHEM HH(OpPMalMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI

Kon u HanmeHoBaHue Popmupyemsle 3YH
MHMKATOpa 10CTH- 3HAHUSA YMEHHUSI HaBBbIKU
KEHMSI KOMIIETEHIIUU
Na-1.0IIK-1 OOyuarommiics 107- OOyuarommiics gon- | OOydaromuiics 107-

Hcnonb3yeTr ocHOB-

HBIC 3aKOHBI €CTECT-

BEHHOHAYYHBIX JIUC-
LOUIIIAH JJ1d peiaec-
HUS CTaHIaPTHBIX
3aJa9 B COOTBETCT-

BUU C HAMPaBIECHHO-
CTBIO Ipoheccro-

HaTbHOU JAESITENHHO-

CTHU

’KEH 3HaTh: OCHOBHBIC
3aKOHBI €CTECTBEHHO-
HaYYHBIX JUCIUILIHH
(MatemaTukm) s pe-
IICHHSI CTaHAAPTHBIX
3aj71a4 B COOTBETCTBUU
C HAIPaBJICHHOCTHIO
npodeCcCHOHATBHON
JeSITEIIbHOCTH
—(b1.0.09-3.1)

KEH YMETh: UCIIOJIb30-
BaTh OCHOBHBIE 3aKO-
HBI €CTECTBEHHOHAYY-
HBIX JUCLHUIIJINH (Ma-
TEMaTHUKH) JIJIS peliie-
HUA CTaHAAPTHBIX 3a-
Jlad B COOTBETCTBHH C
HaMpPaBJIEHHOCTHIO
npodeccuoHaNBHOM
JCSITeTbHOCTH

- (51.0.09-V.1)

KEH BIIAJIETh. HAaBBI-
KaM¥ HCIOJIb30BaHUS
3HAHUH  OCHOBHBIX
3aKOHOB  €CTECTBEH-
HOHAYYHBIX JHMCIHII-
auH  (MaTeMaTHKH)
IVl pELIeHUs] CTaH-
JapTHBIX 3aa4 B CO-

OTBETCTBHMM C  Ha-
MIPaBJICHHOCTHIO
npodeccroHanbHOI
JeSITeTbHOCTH

- (51.0.09-H.1)




OIIK-5 CnocobeH y4acTBOBaTh B MPOBEJACHUN IKCIIEPUMEHTAIBHBIX HCCIEA0BaHUN B Mpodeccro-

HaJIbHOU JIEITENHLHOCTA

Konx 1 HaumeHoBaHue
WHJUKATOpa 1I0CTHU-
JKEHUS KOMITETEHI[UHA

dopmupyembie 3YH

3HaHUA

yMeHUs

HaBBbIKH1

NJI-1.0I1K-5
VYyacTByeT B 9KCIIe-
PUMCHTAJIBHBIX UC-
CIIC/IOBAHUSX DJICK-
TPOOOOPYAOBAHUS U

CPEJICTB aBTOMATH3a-
AU

OOyuaromumiics 1071-
JKCH 3HaTh KaK Mare-
MaTU4eCKH 00pado-
TaTh PE3yJIbTATHI IKC-
NEPpUMCHTAJIbHBIX HUC-
CJICZIOBAHUI JIEKTPO-
000pyI0BaHUs U

OOyuaromumiicst 10J1-
KEH YMETh MaTeMaTH-
4ecKu 00paboTath pe-

3yJbTAThI KCIIEPH-
MCHTAJIbHbBIX UCCJICO0-
BaHHU 3JIEKTPOOOOPY-

AOBaHUA U CPCACTB

OOyyarommiicst 10J1-
JKCH BJIAJICTh
HaBBIKAMU MaTeMaTH-
YecKoi 00paboTKH pe-
3yJIBTaTOB IKCIIEPHU-
MEHTAaJIbHBIX UCCIIEIO0-
BaHUU AIIEKTPOOOOPY-

CPEICTB aBTOMATH3a- ABTOMATHU3AIMH - JIOBAHHMS ¥ CPEICTB
i — (51.0.09-3.2) (51.0.09-V.2) ABTOMATU3AINH —
(51.0.09-H.2)

2. Mecto aucuumiannsl B ctpykrype OITOIT

I[I/ICI_II/IHJ'II/IHB. «MareMaTuKa» OTHOCHTCS K 0053aTeIbHOM YacTH IIporpaMmbl 6aKaJ1aBpHaTa.

3. O0béM AUCHUNIMHBI U BUBI Y4eOHOH padoThI

O0bem muctuiinHbl coctaBiser 12 3aderHbix enunmi (3ET), 432 akameMuueckwx yaca
(manee waca). JIucuurmmHa u3ydaercs B 1, 2, 3 cemectpax.

3.1. Pacnpenesienue 00beMa JUCHMILIMHBI 10 BUIaM y4e0HOI padoThI

Bun yuebHoit paboTbl KommuecTBo yacos

KonTakTHas padora (Bcero) 38

B mom uucne:

Jexyuu (J1) 20
Ilpakxmuueckue 3anamus (113) 18
Jlabopamopnwie sansmus (J13) —
CamocTosiTeibHasi pa6ora ooyuarwmmxcs (CP) 376
KonTtpoJs 18

Hroro 432




3.2. PacnipesiesieHue yueOHOT0 BpeMeHHM 110 pa3jaejiaM u TeMaM

B TOM YHCJIC

B KOHTaKTHAas .
o cero =
Ne HanmMenoBanue pa3nenoB U TeM pabora 2
TEMBI 4acoB =
Cp =
J | JI3 | 113 S
1 2 3 415 |6 7 8
Paznen 1. JIunelinas anrebpa u aHATUTHYECKAsE TEOMETPHUS
1.1. | DneMeHTHI TMHEWHOU anreOpsl 42 1] - 1| 40
1.2. | DnemMeHTBl BEKTOPHOH anreOpsl 42 1] -11]40
1.3. | AHanuTHYECKask TEOMETPHS 43 1 - 2 | 40

Pa3zen 2. MaremMaTHyeCKUNA aHaIN3
2.1. | BeBenenue B MaTeEMaTHUECKHAI aHAIN3 43 1 - 2 | 40 X
HuddepenunanbHoe ncunciaeHne GyHKIUU

2.2. " . 44 2 | - | 2|40 X
OJTHOW TIEPEMEHHOM

2.3. | HeonpeneneHHbIN HHTETpaT 44 2 - 2 | 40 X

2.4. | OnpeneneHHBIA HHTErPa 36 2| - | 2| 32 X

2.5. | OyHKIIUU HECKOJIBKUX MEPEMEHHBIX 32 2 - - 30

2.6. | Teopus nuddepeHInaNBHBIX YpaBHEHHH 24 2| - |22

2.7. | HucnoBble U (hYHKIIMOHAIBHBIC PSJIBI 22 2 | - - | 20

Pasnen 3. Teopust BeposiTHOCTEH

3.1. | Cny4aiiHbie COOBITHUS 24 2 - 2 |20

3.2. | Cy4aiiHbIe BEIMIMHBI 18 2 | - 2 | 14
KoHTpo:b 18 X | X | x| X 18

376 18

Hroro 432 |20| - | 18

4. CTpyKTYpa M cojiep:KaHue TUCIHUINIHHbI

4.1. Conep:xaHue TUCHMILINHBI

Pa3pea 1. JInneitnas aaredpa u aHaJMTHYECKasi TeOMeTPUSA

DJieMeHTBhI JIMHEHHOi aaredpbl

3HayeHue Kypca MaTeMaTUKU B MPO(ECCHOHANBHOM MOJArOTOBKE M Mpo(hecCHOHAIBHOM Jes-
TenbHOCTU. OpUEHTUPOBOYHAS OCHOBA JACHCTBHM IO NMPUMEHEHHIO MATEMATHKU B PEUICHUU IPH-
KJIQHBIX 3aJa4; IOHATHS MaTeMaTHUYEeCKOr0 MOJECIMPOBAHUS, METOAA U AJITOPUTMA PELICHUS 3a-
nad. DJIeMeHThl MAaTeMaTUYeCKOM JIOTUKH; HE0OXOJUMOE U I0CTaTOYHOE yciioBUsA. CUMBOJIBI MaTe-
MaTH4YECKOM JIOTUKH, UX UCIIOJIb30BaHUE.

Jluneiinble npeoOpa3oBaHUs U UX MATPUIIbI, 1EHCTBUS ¢ HUMU. [loHATHE 0OpaTHON MaTpHIIbL.
CucreMsl IByX U TpeX JIMHEHHBIX ypaBHEHUN. MaTpuuHas 3alKiCh CUCTEMBI JTMHENHBIX ypaBHEHUN
u e€ pemenne. Panr marpuisl. basucusiii Munop. Teopema Kponekepa-Kanemnu. MccnenoBanue
COBMECTHBIX CUCTEM JINHENHBIX ypaBHEHUH. ba3zucHele pemenus. Cucrema N TMHENHBIX YpaBHEHUN
¢ n HeusBecTHBIMU. Meton [Maycca. Haxoxnenue obpatHoi Marpuibl. Onpenenureny BTOPOro u

6



TPETHEro MOPSAKOB, UX CBOMCTBA. MUHOPHI U anrebpanyeckue IOMONIHEHUs. Brrancinenue onpene-
JIUTENS Pa3IoKEHUEM I0 cTpoke (cTodity). Dopmynsr Kpamepa.

DJIeMeHThbI BeKTOPHOH ajredpbl

Bexkropsl. JIuneiinbie onepaiuy Haj BeKTopamMu. TeopeMbl 0 MPOEKIMU BeKTopa Ha ock. Koop-
JMHATHI BEKTOpa. JINHEHHO He3aBUCUMBIE CUCTEMbI BeKTOpoB. basuc. Pasnoxenue BexTopa mo Oa-
3ucy. Hanpasisromue KOCuHyChl U IIMHa BeKTOpa. [IoHATHE 0 BEKTOPHBIX AMAarpaMMax B HAyKe U
TexHuke. CKalsgpHOe NMPOU3BEICHHE BEKTOPOB M €r0 CBOMCTBA, BHIpAKEHHE B KOOPAUHATHOH (op-
Me. /linHa BeKTOopa M yrosl MeXJy JBYMs BEKTOpaMHU B KOOPJIMHATHOH (opme. YciaoBue opToro-
HAaJIbHOCTH JIBYX BEKTOPOB. MEXaHUYECKUN U T€OMETPUYECKUN CMBICI CKAJIIPHOIO NPOU3BEICHHUS.
BekropHoe nmpou3sBeieHHe ABYX BEKTOPOB, €r0 CBOMCTBA, BEIpAXKEHUE B KOOPAUHATHOM (opme. Y-
JIOBUE KOJIJIMHEAPHOCTH JIBYX BeKTOpoB. IIpocreiimne mnpuiaokeHUs BEKTOPHOI'O IPOU3BEIACHMS.
CMeriaHHOE TpOM3BEAEHUE TpeX BEKTOpoB. CBOWCTBAa M BBIpR)KEHUE B KOOPAMHATHOM (opme.
[IpumeHeHne CMEIIaHHOT O IPOU3BEICHUS B PELIEHUH NIPUKJIIAJIHbIX 3a]1a4.

AHAJIMTHYECKOI TeOMeTPHH

YpaBHeHUs TMHUIA Ha TUIOCKOCTH. Pasnuunbie hopMbl ypaBHEHHS IPSAMON Ha MIOCKOCTH. YTOI
MEXY IPAMBIMH. Y CJIOBHE NMAPAIICIBHOCTH U IEPIEHAUKYIISIPHOCTH. [lepeceuenne nByx NpsMBbIX.
VYpaBHeHHE My4Ka NPSAMBIX, IPOXOAAIINX Yepe3 JaHHYI0 TouKy. Metoq koopauHaTt. OCHOBHBIE 3a-
Jla4yd Ha METOJl KOOPAHMHAT (pPacCTOsIHME MEXy ABYMs TOUKaMH, JIeJIEHUE OTpe3Ka B JJaHHOM OTHO-
LIEHUH, PACCTOSIHUE OT TOYKHU 10 mpsiMoil). KpuBble BTOporo mopsjaka: OKpy>KHOCTb, JUIMIIC, T'U-
nep6oia, nmapadoya, UX TeOMETPUYECKHUE CBOMCTBA M ypaBHEHUS. DKCLEHTPUCUTET 3JUIUIC U TH-
nepOostbl. AcuMnToThl runiepOoiibl. ComnpspkéHHas rurepoona. Ilonstue o6 oOmiemM ypaBHEHUU
KPUBOW BTOPOI'O MOPSI/IKA U MPUBE/ICHUE €I0 K KAHOHWYECKOH (popme MyTEM MepeHoca.

[InockocTh. YpaBHEHHE IUIOCKOCTH, MPOXOASIIEH Yepe3 JaHHYIO TOUKY U MEPHEHAUKYISIPHO
naHHOMY BekTopy. O0I11ee ypaBHEHHE TNIOCKOCTH U €r0 YaCTHbIE BUBI. YTOJI MEXY IJIOCKOCTAMH,
YCIJIOBUS APAJUIEIbHOCTU U MEPHEHAUKYIISIPHOCTH. YTOJI MEXAY HPSIMOM U MJIOCKOCTBIO, YCIOBUS
[apAJUIEIBHOCTH U NEPHEHIUKYIISIPHOCTH. 3ajadya O HaXO0)KICHUU TOYKHU IIE€PECeUeHUs MpSAMOMN U
IIJIOCKOCTH.

VYpaBHeHHE IOBEPXHOCTH B npocTpaHcTse. Lumuaapuueckue nosepxHoctu. Coepa. Dmumco-
uz. I'nnepOononnsl. [lapadonounsl. Konyc. Kanonnueckue ypaBHEHHUS TOBEPXHOCTEN BTOPOrO I0-
psnka. ['eomerpuueckue cBOMCTBAa ITHX HMOBEPXHOCTEH, UCClIe0OBAaHUE UX (OPMBI METOJIOM cede-
HUW. TeXHUYEeCKUEe NPUIOKEHUS TEOMETPUIECKUX CBOMCTB ITIOBEPXHOCTEM.

[TonApHBIE KOOPAMHATEI HA IUNIOCKOCTH, UX CBSA3b C AEKApTOBOM CUCTEMOM KoopauHat. Kpusele
B MOJIAPHBIX KOOpJAMHATaX (KapAHOUAa, CIUpaib, JeMHUCKaTa). [{ununapuueckue u chepruyeckue
KOOP/MHATBl B MPOCTpaHCTBE. PazinnuHble criocoObl 3a1aHus TUHUNA U TTOBEPXHOCTEH B MPOCTpaH-
CTBE.

Paznen 2. MateMaTn4ecKHii aHAIN3

BBenenue B MaTeMaTHYeCKUM aHAJIN3

MHoxecTBO BemecTBeHHbIX uucen. OyHkiusa. Obnacte ee onpeneneHus. CrocoObl 3aJaHMs.
OcHOBHBbIE 3JIEMEHTapHble QYHKINH, UX CBOICTBa U rpaduku. CioKHbIE U 00paTHbIE PYHKIIMH, UX
rpaduku. Knaccupukanus ¢ynxnuif. UucaoBble moCiIe10BaTENbHOCTH, UX POJIb B BBIYUCIUTENb-
HBIX nporeccax. [Ipenen uncnoBoil nocnenoBarenbHOCTU. CXOASIIUECS U PACXOISALINECS YHCIIO-
BBIE IIOCIIEA0BATEIBHOCTU. Teopema 0 CyIeCTBOBaHUM IIpe/iela MOHOTOHHON OTpaHMYEHHOM Io-
cienoBarenbHoCcTH (popmynupoBka). Uucno e. Harypaneubie norapudmsel. Ilpenen ¢ynkuuu B
touke. [Ipenen ¢pynkuuu B 6eckoneyHocTH. [Ipeaensl MOHOTOHHBIX (yHKIMHA. beckoneuno maibie
1 OeckoHEeyHO Oouble GYHKIMH B TOUKE, UX cBoicTBa. CpaBHeHHE OeckoHeuHO ManbiX. [lopsiiok
MaJIOCTU. DKBUBAJIEHTHbIE OECKOHEUHO Maible. HempepbIBHOCTE (PYHKIMI B TOUKE M HA MHOXECT-
Be. Touku paspeiBa QyHKIMHM U UX Kiaccupukauuu. JlefcTBUsl Haa HENpephIBHBIMU (DYHKLIHSIMU.
HenpepbIBHOCTH OCHOBHBIX 3JIEMEHTApHBIX (yHKUIMH. CBOHCTBa (YHKIMH, HENPEPHIBHOW Ha OT-
pe3Ke: OrpaHMYEeHHOCTb, CYIIECTBOBAHHE HAMOOJIBIIEr0 U HAaUMEHBIIET0 3HAYeHHH, CyllecTBOBa-
HUE TIPOMEKYTOUHBIX 3HAUECHHH.

JAnddepennuanbroe ucuncienne QyHKIUN OTHON NepeMeHHOM



3amauu, NpUBOASIIUE K MOHATHIO Ipon3BogHON. Onpenenenue npousBogHou. [lousatue GpyHk-
nuu, tuddepeHupyemMoit B Touke, quddepennnan GyHKIIUU U ero reoMmeTpudeckuii cMmpici. [Ipo-
M3BOAHAs (DYHKIIMM, €€ CMBICI B Pa3JIMYHBIX 3agadax. [Ipou3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkumii. [IpaBuia HaxoxaeHus: Mpon3BoaHON U auddepennuana. [IponsBogHas ciokHON U 00-
parHoit ¢ynxiun. MuBapuantHocts ¢opmbl auddepennnana. Ilpumenenne nuddepenuumana x
npUOINKEHHBIM BbuncieHusaM. JJuddepenypoBanne GyHKINH, 3alaHHBIX HESIBHO, IapaMeTpUye-
cku. Touku skcrpemyma ¢yakiuu. Teopema @epma. Teopemsr Posuts, Jlarpanxka, Komm, ux npu-
meHeHue. IIpaBuno Jlonuransa ms packpsiTus HeonpeaenéHHocrel. [IpousBoansie u auddepen-
MBI BBICIIUX MOPSAKOB. Hennapuantocts hopmbl qudpepeHIranos BeICIIKX MOPAAKOB. Y CJIOBUS MOHO-
TOHHOCTU (YHKLUHUHU. ODKCTpeMyMbl (QYHKLUH, HeoOXoaumoe ycioBue. JlocTaTouHble yCIOBUS.
OTpickaHre HauOOJBIIEr0 U HAUMEHBINETro 3HaYeHUH QyHKIuH, tuddepeHunpyemMoil Ha UHTEpBa-
ne. MccnenoBanue BBITYKIOCTH M BOTHYTOCTH Irpaduka ¢pyHKuuu. Touku nepern6a. ACUMITOTEI
rpaduka ¢ynkiuu. [loHsTHE 00 acuMOTOTHYECKOM pasiiokeHuu. OOmmas cxema HCCIeT0BaHUS
(GYHKIMU U MOCTPOEHUs rpaduka 10 XapaKTepHbIM TOUKaM. BekTop-(yHKIMS CKalspHOro apry-
menTta. [omorpad. Ilpenen u HempepbIBHOCTh BeKTOp-GyHKuMU. JuddepeHipoBanue BEKTOp-
(GyHKLIMU, MEXaHUYECKUH U T€OMETPUYECKUN CMbUI IPOU3BOHON BeKTOp-(pyHKIuu. [Tpunoxenns
K MexaHuke. Juddepeniman 1yru KpUBOil U €ro reoMeTpudeckuid cmbici. CpeHsis KpUBU3HA KPH-
BOH M KpHBM3HA B TOUKe. Pasnyc u HEHTp KpUBU3HBI.

HeonpenesieHHublii MHTErpaj

IlepBooOpasHas. Heonpenenennslii unterpan u ero cpoifictBa. Mcmnonb3oBanue Tabiauubl oc-
HOBHBIX MHTErpajioB. MeTo1bl HHTETPUPOBAHUSI: UHTETPUPOBAHUE 3aMEHOM NIEPEMEHHOM U 10 Yac-
TSAM, UHTETPUPOBAHUE PALMOHAIBHBIX JpO0ei, TPUTOHOMETPUYECKHE MTOICTAHOBKU M METOJIbI «pa-
HMOHanM3auun» uHTerpanoB. [loHsTue «Oepymuxcs» U «HEOEepyIIUXCs» HHTErpajoB B 3JIEMEH-
TapHbIX QYHKLHUAX.

OnpeneneHHbli MHTErpPaJ

3ajauy, NMPUBOASAIIME K IOHATHUIO ONpPEAEIeHHOro uHrerpana. OnpeneseHHbI MHTerpal, Kak
npenen uHTerpaabHoi cyMMbl. [loHsATHe 00 MHTETpHpyeMoil GyHKINHU, HOPMYITHPOBKA TEOPEMBI
cymectBoBanus. [Ipocreiimue cBoiicTBa onpenenéHHoro HHTerpana, Teopema o cpeaeM. Cpensee
3HaueHue QyHkuuu. [IpousBonHas oT ompenenéHHOro MHTErpaja Mo BepxHemy mpeneny. CBs3b
MEXy OIpe/elEHHbBIM HHTETpaJoM U nepBooOpasHoit pynkiueir. ®opmyna Heiorona-JlelbOnua,
ee MPUMEHEHHE JUIsl BBIYUCIICHUS ONPEEIEHHBIX UHTETPaioB. Bolunicienue onpenenéHHbIX UHTE-
rpaJIoB CIIOCOOOM MOJCTaHOBKHU M IO YacTsM. HecoOcTBeHHBIE MHTErpasibl ¢ OECKOHEUYHBIMU Ipe-
JiellaMd M OT HEOTPAaHWYEHHBIX (DYHKIIMHA, UX OCHOBHBIE CBOICTBa. ['eoMeTprueckoe MpUiIoKeHne
OIpeJIeIEHHOI0 MHTErpaja: BhIYMCICHHUE IJIONIaAei (Uryp, orpaHM4E€HHBIX KPUBBIMH B JE€KAPTO-
BOHI U MOJIIPHOM cHcTeMax KOOpJuHAT, 00bEMOB TN MO IUIOIIASAM MONEPEUHbIX CEUEHUN U TeN
BpallleHUs, JUIMH Iyl KPUBBIX, IUIOIIAZEH MOBEpXHOCTEH BpameHus. IIpunokeHus uHTErpana K
pEILIEHNIO MPOCTENIINX 3a7]a4 MEXaHUKU U (PU3UKU.

DOyHKIHH HECKOJIbKHUX NepeMeHHbIX

OYHKIIMM HECKOJbKUX NepeMeHHbIX. Ob6nacte onpexnenenus. Ilpenen gpynkumuu. Hempepbis-
HocTh. HekoTopele MOHATHS TOMONOTUU. YacTHbIE MPOU3BOJHBIE. VX reoMeTpruecKuil cMbICI (115
ciydas JIByX mnepeMeHHbIX). IlomHoe mpupamenue ¢yHkuuu. Teopema O MONTHOM MPHUPALIEHHUH.
[MTonublit quddepeHnnan, ero cBi3b ¢ YaCTHBIMM NMPOU3BOJAHBIMU. [Ipumenenune nonHoro aupde-
peHIana K nNpuOIMKEHHBIM BblunciaeHUsIM. MHBapuanTHOCTH (opMbl MosHOTO auddepeHnuana.
YcnoBusi, pu KOTOpbIX Bbipaxkenue P(x,y)dx + Q(x,y)dy sBnsercs monHbiM auddepeHInaiom.
HuddepenunpoBanue cinoxkHoil ¢yHkiuu. KacarenpHas MIOCKOCTh U HOpMallb K MOBEPXHOCTH.
I'eomeTpuueckuii cMpici nonHoro aAuddepennnana. YactHble MPOU3BOAHBIE U NOJIHBIE AU(depeH-
[Aabl BBICIIUX TOPSAIKOB. TeopemMa O CMENIaHHBIX MPOU3BOJHBIX ((hopmynupoBka). Dopmyra
Teiinopa. HesBubie ynkiuu. Teopemsl cymiectBoBanus. JuddepenurpoBanne HesBHBIX (PyHK-
Ui, DKCTpeMyMbl (PYHKIIMHM HECKOJBKUX MepeMeHHbIX. Heobxoaumoe ycnoBue skcrpemyma. Jloc-
TaTOYHbIE YCJIOBHUS 3KcTpemyMa. OTbhICKaHHWE HAuOOJBIIMX M HAUMEHBIIUX 3HAYEHUH (YHKIMH.
3amaua 06paboTku HaOmoAeHUH. [logbop mapamMeTpoB KpUBBIX MO CIIOCOOY HAMMEHBITUX KBaJpa-
ToB. [ToHATHE O cTOCOOax BhIpaBHUBAHUS.



Teopus nuddepeHHATBHBIX YPABHEHU I

dusnueckue 3a1a4n, NpuBosMe K quddepeHnnanbapiM ypaBHeHUIM. b depennnanbabie
ypaBHEHHUs nepBoro nopsaka. [lonstue o6 oOuiem u yacTHOM perieHud. VIHTerpanbHble KpUBBIE.
Havaneneie ycnosus. 3agada Komu. Teopema cymecTBoBaHMs ¥ €IUHCTBEHHOCTH PEILEHUS 3a1a4u
Komm. OcHOBHBIE KJ1acChl YPaBHEHUM, MHTETPUPYEMBIX B KBaJpaTypax: C pa3AeisiolMMuUcs nepe-
MEHHBIMH, OJHOPOAHbIE U JuHeNHble. [IonsaTre 00 ocobom pemenun. Ilone Hanpasnenuit audde-
pEHIMAIBHOTO YpaBHEHUsI. VI30KIINHBL.

[Tpunoxenus auddepeHnanbHbIX ypaBHEHUH EPBOro MOpsAKa B Pa3IMYHbIX OOJIACTIX HAy-
ku. JJuddepennmanbapie ypaBHeHHs BbICIIUX HopsiakoB. O6mee u yacTHoe pemenue. 3agada Ko-
. [TonsATHE 0 KpaeBbIX 3a1a4ax Uit JuddepeHIMaabHbIX ypaBHEHUN. Y paBHEHUS, IOITyCKatOI1e
noHmxenue nopsaka. [Ipumeps! npuMeHeHus TudepeHanbHbIX YPaBHEHUH B HAYKe U TEXHUKE.
Jlunelinsle nuddepeHuanbHble YypaBHEHMsI, OJHOPOAHbIE M HeoqHOpoAHbIe. [loHsaTHe obero pe-
mennst. CBoiicTBa ux penieHuid. JInHeHO He3aBucUMEbIe perneHus. CTpyKTypa OOIIero pemeHus.
Jlunelinple ogHOPOIHBIE TU(dEpeHIMaIbHbIE YPAaBHEHHUS BTOPOTO HOPSIIKA C IOCTOSHHBIMU KO3 (-
¢unmrentamu. XapakTepUCTHYECKOE YpaBHEHHUE. 3aUCh OOIIETO PelIeHUsI B 3aBUCUMOCTH OT KOp-
Hell XxapakTepucTudyeckoro ypaBHeHHs. CTpyKTypa OOLIEro pemeHus JMHEHHOrO0 HEeOIHOPOIHOIO
ypaBHeHUsA. TeopemMa O HAIO)KEHUM PEIICHUNA. YPaBHEHHUs C MPABOM YaCThIO CHELUAIBHOIO BUJA.
[IpniioskeHHs K ONMCAaHUIO JIMHEHHBIX MoJened. Merox Bapuanuu IPOU3BOJBHBIX IOCTOSHHBIX.
Jluneiinsie muddepeHnnanbHpie ypaBHEHUS C IIOCTOSTHHBIMU KO3 (HUIIMEHTAMH BBICIITNX OPSIIKOB.

HopmaneHas cucrema audQepeHnuaibHbIX ypaBHEHUH. ABTOHOMHBIE cUCTeMBl. BekTopHas
3aMuch HOPMAJIbHOU cucTeMbl. ['eomeTpuueckuii cmbich pemenus. ®a3zoBoe MpOCTpPaHCTBO (IIIOC-
KOCTb), (hazoBas kpuBas. [IpunoxeHus B JMHaAMUKE CUCTEM MaTepHalbHBIX TOYEK, B TEOPUU ABTO-
MaTHYECKOTO yIpaBJIeHus, B Onosoruu u T.11. 3aaada Komm 1 HopManbHOM cuctemsl nuddepeH-
LUabHBIX ypaBHeHUN. TeopeMa CylmeCTBOBaHMs U €IMHCTBEHHOCTH peleHus 3angadn Komm. Me-
TOJl MCKITIOYEHUS JUI peIIeHUs] HOPMAJIbHBIX CHCTEM AU(QepeHInaTbHbIX yYpaBHeHUH. CUCTEMBI
JUHEHHBIX AuddepeHnnanbHbIX ypaBHEHHH, cBoiicTBa pemieHuil. PemeHue cuctem JIMHEHHBIX
Qg QepeHInaNbHbIX YPAaBHEHUH C TOCTOSIHHBIMU K03 pHuiirmeHTamu.

YucaoBbie 1 PYHKIHMOHAJIBHbIE PAIBI

Uucnossie psanpl. CxoqumocTs U cymma psiga. Heo6xonumoe ycinoBue cxogumocTd. JleiicTBus
¢ psnaMu. PacxoquMocTs rapMOHHYECKOro psa. OCHOBHBIE CBOMCTBA CXOIAIIMXCS PAAOB. Pansl ¢
MOJIOKUTEIbHBIMU usieHaMU. [lpusHaku cpaBHenus, JlamambGepa, Komm. OO0OmIEHHBIN psi Kak
IIpUMEp ITATIOHHOTO psijia. 3Hakouepeayromuecs paasl. [Ipusnak Jleitoauna. Onenka octaTka psja.
AGcomtoTHas U HeaOcomoTHas cxoauMocTh. DyHKUMOHaANBHBIE paabl. O0IacTh CXOAUMOCTH, Me-
Tozbl ee onpezaeneHus. Crenennsle pspl. Teopema AGens. MIHTepBan U paguyc CXOIUMOCTH CTe-
neHHoro psaa. CBoicTBa CyMMbl CTENIEHHOI'O psijia: HEMPEPBIBHOCTh, BO3MOXHOCTb IMOYJIEHHOTO
muddepenumpoBanus u uHTerpupoBanus. Psn Teinopa u Makinopena. Pasnoxxenue QyHkimii B
cTeneHnble panbl. [Ipumeps! paznoxenus. [I[pumeHeHNe CTENEHHBIX PSAOB B MPUOIMKEHHBIX BbI-
YHUCIICHUSAX: BBIYUCIICHUE ONPEIeNEHHBIX HHTETPAIOB, pelieHue TuddepeHnaTbHbIX YPaBHEHHUH.

Psnpr @ypre o TpuroHomerpuueckum cucremam. @opmyinbl A kodpdunnenTos psga. Pas-
JoxeHue (yHKUMHA B TpuroHomerpuueckue psabl Oypwe. Psan @ypbe 11 YETHBIX M HEUETHBIX
¢byHkuii. GopMyIHpOBKa JOCTAaTOYHBIX YCIOBUN cxoaumocTu psanoB dypee. Pang dypbe s
GyHKIMU ¢ JTIOO0BIM MEPHOAOM. YCIOBHE MOTOYEYHOW CXOJUMOCTH M CXOAMMOCTU «B CPEIHEMM.
[IpumeHeHne TPUTOHOMETPUYECKUX psAnoB Dyphe B MPUONMKEHHBIX BbluMcieHUsX. [loHaTue o
IIPaKTUYECKOM TapMOHMUYECKOM aHanu3e. Materpan @ypoe.

Paspnen 3. Teopusi BeposiTHOCTEH

Cayuaiinblie cOObITHS

[Ipeamer Teopum BeposTHOCTEW. 3HAUEHHE Kypca TEOPHHM BEPOSTHOCTEHM M MaTeMaTH4ECKOU
CTaTUCTHKH B NMPO(eCCHOHAIBHONW MOATOTOBKE U MPO(eCcCHOHANBHON AedaTenbHocTH. OpueHTupo-
BOYHAsl OCHOBA JIEMCTBHUI 10 NPUMEHEHUIO BEPOSITHOCTHO-CTATUCTUYECKUX M CTOXACTUYECKHUX Me-
TOJ/IOB B PELLIEHUY NPUKIIAAHBIX 3a/1a4.

Knaccudukanms codsituii. [IpocTpancTBo 35eMeHTapHbIX cOObITHI. Anredpa coobituid. [Tons-
THE CIIydaifHOro coObITHA. OTHOCUTENbHBIE YacTOThl. 3aKOH YCTOMYMBOCTH OTHOCHUTENBHBIX Yac-
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TOT. CBSI3b MEXKIY BEPOSATHOCTBIO M OTHOCHUTENBbHOW 4acToTOW. IIOHSATHE BEpOSTHOCTH COOBITHS.
Krnaccuueckoe u reomerpuueckoe omnpezeneHue BepositHoctu. Kombunaropuka. Henmocpencrsen-
HO€ BBIYMCIIEHUE BEPOATHOCTU. [IoHATHE 00 aKCMOMaTUYECKOM [TOCTPOEHUH TEOPUU BEPOSATHOCTEM.
DJieMeHTapHas Teopusi BEpOSITHOCTEH. MeToibl BBIUMCICHUSI BEposiTHOCTEH. Teopema o moBTOpe-
Huu onbIToB (cxema bepnymin). HaueposiTHelias 4yacToTa Ipu MOBTOPEHUU OIIBITOB.

Cuayyaiinble BeJIHYHHbI

CrnyuaiiHble BEJIMUMHBI U 3aKOHBI X paclipenenacHus. [JucKkpeTHbIe U HENTPEPhIBHBIE CIIy4aiiHbIE
BennuuHbl. Pan pacnpenenenus. @yHKUUs pacnpeneneHus, IIOTHOCTh PacHpeiesIeHHs], UX B3au-
MOCBS3b U CBOMCTBA. BepOATHOCTh NONANaHMs CIy4alHOM BEJIMYMHBI HA JaHHBIA MHTEepBal. Yn-
CJIOBBIE€ XapaKTEPUCTUKHU CIyYalHbIX BEJIMYMH. MaTeMaTH4ecKoe OKHUJAHUE U €ro CBSI3b CO Cpe-
HUM apudmeTndeckuM (3akoH OonpIux ymcen). Jucnepcus u cpenHee KBaapaTHIeCKOE OTKIOHE-
HUE cllydaiiHOM BenuuuHbl. Pacnpenenenue Ilyaccona. bunomuansHoe pacnpenenenue. Hopmanb-
HO€ paclpejielieHue, ero CBOMCTBA, YCIOBUS, IIPU KOTOPBIX OHO BO3HUKaeT. OpMyIMpOBKa LIEH-
TpaJbHOM MpeAenbHOU TeopeMbl. UUCIOBbIE XapaKTEPUCTUKN HOPMaJIbHOTO 3akoHa. dynkuus Jla-
maca. BelunciaeHue BEPOATHOCTU IIONAJAHMS CIy4alHOM BEJIMYMHBI HA 3aJaHHBIA HMHTEPBAJI B
Cllydae HOpPMaJIbHOro pacrnpeneneHus. [lonsatue o 1BymMepHOM HOpMallbHOM pacmpenaeneHud. [lo-
HSTHE O Pa3NUYHBIX (opMmax 3akoHa Oompmmx uncen. Teopemsr bepnymm m YeObrmesa. Llen-
TpajibHas pejaesbHas Teopema JIdamyHosa.

4.2. Copep:kaHue JeKIHH

No KonnuectBo
HaunmenoBanue jekiun
n/o 4acoB

BBenenue B 1ucHMILIMHY, BbIIa4a 3a1aHUM IS BBIITOJIHEHUS KOHTPOJIBHON
paboThl. 3HaYEHHE Kypca MaTeMaTHKHU B IPO(PECCHOHATbHOM OATOTOBKE U
npodeccuoHanbHOM AesTenbHOCTH. OpUEHTUPOBOYHAsS OCHOBA JCHCTBUI
10 IPUMEHEHUI0O MAaTEMATUKU B PEUICHUM IPUKIAIHBIX 3a]a4; MOHITHS
MaTE€MaTU4YeCKOro MOJEIMPOBAHUA, METO/IA U AITOPUTMA pELICHUs 3a1ad.
DJeMeHThl MaTeMaTH4eCKOl JIOTMKH; HE0OX0AUMOE U JIOCTAaTOYHOE YCIIO-
1. | Bus. CuMBOJIBI MaTEeMaTUYECKON JIOTUKH, UX HCIOJIb30BaHUE. MaTpHIIbL. 1
OcHoBHbIE NOHATHS, JEHUCTBUA Haa Marpuiamu. Onpeaenurenu 2-1o u 3-
ro MOPSAKOB M HX CBOMCTBa. MHHOpPBI U aireOpandyeckue JO0NOJHEHUS.
Paznoxenue onpeaenurenss nmo crpoke (cronbiy). OOparHas MaTpuua.
Panr marpunpsl. CucteMsl IBYX U TpeX JUHEHHBIX ypaBHEHUH. MaTpuuHas
3alMch CUCTEMBI JIMHEWHBIX YpaBHEHMH U €€ pemeHue. Teopema Kponeke-
pa-Kanennu. HUccrnenoBanue COBMECTHBIX CHUCTEM JIMHEWHBIX YPaBHEHHH.
basucusle pemennst. Meron I'aycca. @opmynsl Kpamepa.
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HauMmenoBanue nexknuu

KonnuectBo
4acoB

CucreMbl KOOPAMHAT Ha IUIOCKOCTH U B ITpocTpaHcTBe. Bekropel. [lonsaTue
JIMHENHOTro npoctpancTBa. KoopauHarel BekTopa. JIMHEMHO HE3aBUCHMBIE
BeKTOphl. [IpsamoyronbHblil 0azuc. PaznoxeHnue BeKTopa B IPSIMOYTOJIEHOM
Oasuce. Hampasinsromuye KOCMHYChl U JJIMHA BeKTopa. JIMHelHble omepa-
IIUM HaJl BEKTOpaMH B KOOpAMHATHOH ¢opme. [lenenne orpeska B 3a]aH-
HOM oTHoweHuH. CKajsipHOe Npou3BeaeHUe BEKTOpoB. CBOICTBa cKaysp-
HOT'O NIPOM3BEAEHUs, (PU3MUYECKHH CMBICH, BBIPA)KEHHE B KOOPAMHATHOM
¢dopme. [inHA BEKTOpa W yroi MEXAY JIBYMsl BEKTOpaMH. Y CIOBHE OPTO-
TOHAJIBHOCTU ABYX BEKTOpPOB. IIpHMeHEHHe CKalsIpHOTO IPOU3BEICHUS B
pELICHUN NPUKIAJHBIX 3a7a4. BEKTOpHOE NpPOU3BEIECHHUE BEKTOPOB, €ro
CBOWCTBA, BBIPAKEHUE B KOOPAUHATHOU (popmMe. Y clloBHE KOJIIMHEAPHOCTH
BEKTOpOB. (DU3NYECKUI CMBICI BEKTOPHOro IpousBeneHus. lloarue o
CMEIIaHHOM IIPOM3BEJCHNUH, BhIpaXKEHNE B KOOpAUHATHOH (opme. [Tpume-
HEHHE BEKTOPHOI'O U CMELIAaHHOTO IIPOU3BEICHUN.

VYpaBHEHHUs JIMHUN HA IUIOCKOCTHU. [lossipHBIE KOOpAMHATHI Ha IUIOCKOCTH.
®opmbl YPABHEHUS IIPSIMOM Ha IUIOCKOCTH. YTOJ MEKIY NPSAMBIMU. Y CIIOBUS
NapajuleJIbHOCTH W NEPHEHAUKYISIPHOCTH MPSAMbIX. YpaBHEHHE ITyuyKa
npsMbIX. KpuBble BToporo nopsjika: OKpy>kKHOCTb, 3JUIUIIC, TUepooa, na-
paboa, uX reoMeTpUUECKHE CBOMCTBA U ypaBHEeHHUs. Perenue 3anad.
IToBepxHOCTH M MX YpaBHEHMs. YPaBHEHHUs IUIOCKOCTU M IPSAMOH B IIPO-
CTPaHCTBE. YTOJ] MEX]Y IUIOCKOCTSIMH. Y CJIOBHS NapaluleIbHOCTU U Iep-
NEHAUKYISPHOCTH IIJIOCKOCTEN. YTO MeXay npsMbeIMU. B3anMHoe pacro-
JIO)KEHUE MPSIMBIX B MPOCTPAHCTBE. YTOJI MEXIY HNPSIMON U IUIOCKOCTbIO.
[ToBepxHocTu BTOporo mopsika. L{ununapudeckue nosepxHoctu. Chepa.
Onmmuncouna. ['mnepbonounsl. [lapabonouasl. ['eomerpuueckue CBOMCTBa
9THX MOBEPXHOCTEMH, UccieoBaHuE UX (POPMBI METOI0M CEUEHUH.

MHO0K€eCTBO BEHIECTBEHHBIX yncell. YncmoBble nociienoBarenbHoCcTu. [Ipe-
JIEJI YHCJIOBOM IOCIIENOBATENbHOCTH. CXOASIIMECS U PaCXOASIINECS YHU-
cloBbIe mocneaoBaTenbHOCTH. [Ipu3Haku cxomumoctu. Yucno e. Berumc-
JIeHHEe TpeAesioB YHMCIOBBIX MocienoBarenbHocTel. Ilpenen gyHkuum B
TOuKe, Ha OeckoHeuHocTu. ['eomerpuueckas wmocTpanus. OIHOCTOPOH-
HUe npenensl QyHkuid. beckoneuno manble pyHKIMHU, UX cBoiicTBa. bec-
KOHEYHO OoJblline QYHKINH, UX CBSI3b C OECKOHEYHO MaJIbIMU (YHKIUSIMHU.
TeopeMbl O cBs3M (PyHKUMH, MUMEIOLIEH mpenen, ¢ OSCKOHEYHO Malloi
¢ynkueil. OcHOBHBIE TeopeMbl 0 mpezenax. HeonpeneneHHOCTH U MeTO-
Ibl UX PACKpbITUA. BblunciIeHUE ONHOCTOPOHHHUX IPEAENoB. TeopeMsl O
IpesleIbHOM Mepexojie B HepaBeHCTBaX. 3ameydareiabHble npeaensl. Cpas-
HEHHME OECKOHEYHO MallblX (YHKIMHA. DKBUBAJIEHTHbIE OECKOHEYHO MaJlble
¢yuknun. HenpepbIBHOCT PYHKIIMI B TOUKE M HA MHOXKeCTBE. TOUKH pas-
pbIBa QYHKIUHU U UX KJIAaCCU(UKALIUY.

3agauu, TPUBOAIINE K MOHATHIO MPOU3BOAHON. OmnpeaeneHue nponu3Bo/I-
HOU ¢yHKUIMHU B Touke. OCHOBHBIE MpaBuia aupdepeHuupoBaHust QyHK-
nuit. [IpousBonnas cinoxHoi ¢yHkiuH. [Ipon3BogHBIE OCHOBHBIX 3JIEMEH-
TapHbIX (QyHKIMHA, Tabnuna npou3BoAHbIX. OcHOBHBIE TeopeMbl audde-
PEHINAIBHOTO MCYUCIICHUS JEHCTBUTEIBHON NEPEMEHHOW M MX NMpPHUMEHE-
Hue: Teopembl Depma, Posus, Jlarpanska, Komn. Ilpasuno Jlonurans.
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HauMmenoBanue nexknuu

KonnuectBo
4acoB

ITepBooOpasnast pynkius. HeompeneneHHbI MHTErpal U €r0 CBOMCTRBA.
Tabnuna uHTErpansoB. MeToapl UHTETPUPOBAHUS: HETIOCPEICTBEHHOE WH-
TErpupoOBaHUE, METO/ 3aMEHbI IEPEMEHHOI B HEOINpeAeICHHOM MHTerpasie
W UHTErPUpPOBAHUE IO 4YaCTAM. PasnolkeHue palMOHaIbHBIX IpoOed Ha
npocreimue. MaTerpupoBanue panuoHadbHbIX GyHKIMA. MHTErpupoBa-
HUE UPPANMOHAIBHBIX (PYHKIHHA (CTETIEHHBIC U TPUTOHOMETPHUECKHE TI0I-
CTaHOBKH), TPUTOHOMETpUYECKUX (PYHKUMNA. YHUBEpCalbHAsS TPUTOHOMET-
pudeckas MoACTaHOBKa. BbipaskeHusi, HSMHTETpUpyeMbI€ B KBaJpaTrypax.

3ara4yy, IPUBOJALIME K IIOHATHIO ONPEAEIEHHOro nuTerpana. OnpeneneH-
HbI uHTerpasl. Teopema CyIIeCTBOBaHUs OIPEICICHHOIO WHTErpasa.
CaolicTBa omnpenencHHoro uHTerpana. [IpoussonHas uHTErpana 1mo Bepx-
HeMmy nepeMeHHoMmy rnpenerny. @opmyna Heiorona-Jleiitoauna. Marerpupo-
BaHUE I10 YacCTsM U 3aMEHa IIEPEMEHHOU B OIpelle]IeHHOM HHTerpane. Om-
peAeNeHHbId MHTErpajl OT HEUETHOW M YeTHOW (YHKIMH [0 CUMMETpHY-
HOMY IPOMEXYTKY. IIpuiokeHue ONpenesieHHOro UHTErpaga K peleHUI0
TEOMETPUYECKUX W (PU3MUECKUX 3a7a4: BBIYMCICHUE IJIOMIATN IJIOCKOM
(1)I/Il“ypbl, JJIAHBL 1yTU KpI/IBOI71 (rmou_{az{eﬁ IUIOCKUX (UTYp, [UTHHBI AYTH, TUIOIMIAAN
MOBCPXHOCTH, o0beMa Tena BpalicHus, pa6OTI>I, JaBJICHUA, CTaATUCTUYCCKUX MOMCHTOB,
EHTPA TAKECTH TIOCKOH (QHUTYpHI).

OYHKIUH IBYX JACHCTBUTEIBHBIX MMEPEMEHHBIX, CIOCOOBI uX 3amanus. O0-
nacTh onpenencHus. JInaun ypoBHS QYHKIUU ABYX MIepeMeHHBIX. YacTHBIE
NPOM3BOJIHBIC TEPBOrO MOPSAIKA, MX TCOMETPUYCCKUN CMBbICT. [lOMHBIM
muddepeHnmal, ero cBsi3b ¢ YaCTHBIMH MTPOU3BOIHBIMH. VIHBApHAHTHOCTH
dbopmbl nosHOTO nuddepennuana. [IpubankeHHbIE BEIYUCICHUS C ITOMO-
nipio mepBoro auddepennuana. [IpousBogasie u auddepeHnnaisl BIc-
IUX TTOPSIIKOB.

3anauu, IpUBOJAIIME K MOHATHIO JU(depeHnranbHblX ypaBHeHud (V).
[Topsimox 1Y, pemenne /1Y nepBoro nopsjaka. HagambHble ycnoBus, 00-
1iee pelieHue, yactTHoe pemleHue. 3agada Kommu. Teopema cyuiecTBoBaHUS
U eAMHCTBEHHOCTH pemieHus 3agaun Komm. 1Y |-ro mopsiaka c pasne-
asroumucs nepeMeHHbiMu. OnHopoanblie J1.Y. nepBoro nopsiaka. JInnen-
Heie J[.Y. nepBoro nopsanka. Ypasaenue . bepnyinu. I1ose HarpaBneHui.
Mzoxmuasl. 1Y Beicmux nopsiakoB. HavanbHbie yciioBus, 001Iee perieHue,
yacTHoe pemenue. 3agaya Komu. [luddepenunanbupie ypaBHEHUsT BTOPO-
ro Mopsi/iKa, JOMYyCKaroIUe IOHMKEHHE NopsiiKka. JIMHelHbIe OqHOPOAHBIE
muddepentmanbable ypasHeHus (JIO/LY) Broporo nopsiika.

10.

UucnoBele pslbpl, CyMMa psifa, CXOOUMOCTh U pacxoaumocTb. Heobxonu-
MbIe ycioBus cxoaumoctu. Pan [lupuxne. I'apmonndeckuii psan. Pan reo-
MeTpuyeckoil mporpeccun. CBoicTBa CXOASAIMIUXCS pAaoB. Psabl ¢ mono-
KUTEIbHBIMU uieHaMu. [IpusHaku cpaBHeHus psnos. [Ipusnak lamamOe-
pa. UnTerpaneubiil npusHak Komm. 3Hakouepenyromuecs psasl. [Ipusnak
JleiiGHuna. AOCOIOTHAS, YCIOBHAs CXOJJUMOCTb.

11.

[Ipenmer  Teopumn BEPOSATHOCTEM. Knaccudukanmst COOBITHI.
Knaccuueckoe W CTaTUCTHUYECKOE OMNPEICICHUS BEPOSATHOCTH COOBITHSL.
3aKOH  yCTOMYMBOCTM  OTHOCHUTENIBHBIX  YacTOT. ['eoMeTpuueckue
BeposATHOCTH. AnreOpa coOwiTuii. KomOunaropuka. Teopembl ClIOXEHUS
BEPOSITHOCTEN W CIEACTBUS M3 HUX. YCJIOBHas BEpPOSTHOCTb. TeopeMbl
yMHOXeHHsT BeposiTHoctel. dopmyna mnonHol BeposTHOCTH. (xema

12




/o

HauMmenoBanue nexknuu

KonnuectBo
4acoB

bepnynnu. ®opmyiel Jlannaca u [lyaccona.

12.

JluckpeTHbIE CIy4ailHbIe BEJIMYMHBL. 3aKOH pacrpenesieHus, (QyHKIHS
pacripenesnieHusi. UuciaoOBble XapaKTEepUCTHKH. BHHOMMAaNIbHBIN 3aKOH.
3akoH Ilyaccona.

HenpepbiBHble ~ ciydaiiHble  BEJIWYMHBI. @OyHKIUS ~ MJIOTHOCTH
pacupeneneHus BepoaTHOCTeN. YnciioBbIe XapakTepucTuku. PaBHOMEpHOE,
IOKa3aTeIbHOE W HOpMalibHOE pacrpeneneHus. IloHsaTHe o pa3nuyHbIX
dopmax 3akoHa Oompmmx uyucen. Teopema bepnymm YeObimesa.
LlenTpasipHas npenenbHas TeopeMa.

Hroro

20

4.3. Copep:xanue 1a00paTOPHBIX 3aHATHI

JlaGopaTopHble 3aHATHS HE IPEyCMOTPEHbBI YUEOHBIM IJIAHOM.

4.4. ConepxaHue NPAKTHYCCKUX 3aAHATHI

/o

HanmeHnoBaHue NIpaKTUYECKUX 3aHATHU

KoanyectBo
4acoB

DeMEHTHI JINHEHHON anreopbl

DeMEeHTHI BEKTOPHOI1 anreOpbl

AHanmuTHyeckas FeOMETpHs

Bseneunue B anainus

JuddepennunanbHoe ncunciaeHne GyHKIMU OHON epeMeHHOM

Heonpenenenusiii uaTerpan

OnpeneneHHblil HHTErpai

Jnddepennnanbable ypaBHEHUS

XN O~ wWINE

Cayyaiinble COOBITHS

[EEN
©

CryyaiiHbple BeITHMYHHbI

NINNININNININ P

Hroro

[EEN
oo

4.5. Buapl u coep:kaHne cCaMOCTOSTeIbHOI padoThl 00y4arOIIUXCS

4.5.1. Buzpl caMOCTOSATENBbHOM paboThl 00yUaromuxcst

Buasl camocTosiTennbHONM PabOThI 00yUYaIOIIUXCS

KomnunuectBo
JacoB

Iloarororka k MPAaKTUYCCKUM 3aHATUAM

18

BoinonHeHue KOHTPOJIbHOM paboThI

32

CaMOCTOSTEIIbHOS HU3YUCHUC OTHCJIIBHBIX TEM U BOIIPOCOB

326

Hroro

376
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4.5.2. Conep:kaHue caMOCTOSITETIbHON paboThl 00yUYaIOIINXCs

n/n

HanmeHnoBanme TeM nim BOITPOCOB

Komnuect-
BO 4acOB

Martpuipl, JeHCTBHS ¢ HUMU. BbIYKMCIIEHHE ONIpeNennuTeNe pasIMuHbIMU CIIO-
cobamu. Pernenue cucreM JIMHEHHBIX ypaBHEHUH MeTooM ["aycca, mo dhopmy-
nam Kpamepa, ¢ moMonpo0 00paTHON MaTpHIIbL.

40

Jlunelinpie orepanuy Haj BeKTopamu. PasnmokeHue Bektopa mo Oasucy. Ha-
MPaBJISIONINE KOCUHYCHI U JITMHA BeKTOopa. [IpuMeHeHue ckaasipHOro, BEKTOP-
HOT0, CMEIIaHHOTO MMPOU3BEACHUI B pEHICHUH NPUKIAIHBIX 3a1ad. [loHsaTue o
BEKTOPHBIX JIMarpaMmax B HayKe M TEXHHKE.

40

Pasznuunblie popMbl ypaBHEHUS NMPSAMOI Ha MIIOCKOCTH. Pemienue 3a1ay Ha Mme-
TOJ KOOpPAHHAT (PacCTOSIHHE MEX]Y JBYMsI TOUKaMH, JEJICHUE OTpe3Ka B JIaH-
HOM OTHOIIEHHH, PACCTOSIHME OT TOYKH 10 IpsiMoit). Kpusble BTOpOro mopsi-
Ka: IpUBEJCHUE K KAHOHMYECKOMY BHUJ1Y, TOCTPOEHUE HA IIOCKOCTU. TexHuve-
CKHe MPUJIOKEHHUS TEOMETPHUUECKUX CBOMCTB KpuBBIX. [locTpoeHue Tena orpa-
HUYEHHOTO TIOBEPXHOCTAMH. TEeXHHUECKHE NPUIOKECHUS T'€OMETPUUYECKUX
CBOWCTB ITOBEPXHOCTEH.

40

[TocTpoenne rpaduKoB 3IeMEHTApHBIX (PYHKIUI IMyTeM mpeoOpa3oBaHuil (ma-
paJUIeNbHBIN MEPEHOC, pacTsbKeHHe (ckaTue), oToOpakeHue). Briumcienue
IIPEJENIOB YHCIIOBBIX MOCIEN0BATENBHOCTEN, Ipeaenos Gpynkuuu. HMcecnenosa-
Hue (PyHKIMI HAa HENIPEPhIBHOCTb.

40

HuddepenunpoBanue CIOXHBIX QYHKIMHA, a Takoke QYHKIUI 3aJaHHBIX HEsB-
HO W mapamerpuyecku. [IpumeHenue nuddepennunana Kk NpuOIMKEHHBIM BbI-
yrciaeHusM. [Ipumenenue nudQepeHrnaIbHOro HCYUCICHUS I HCCIeI0Ba-
HYsI QYHKIUH U TOCTPOCHHUS MX IPaUKOB.

40

MGTOIH)I HHTCTPHUPOBAHUA HCONIPCACICHHOI'O MHTCIpaJia.

40

Boruncnenue onpenenéHHbpix nHTerpanoB. HecoOcTBeHHbIE MHTETpalibl ¢ Oec-
KOHEYHBIMH TNpeesiaMi U OT HeOrpaHMYEHHbIX (yHKIMM. [Ipuioxenus onpe-
JIeICHHOTO MHTerpaja K pelleHHI0 3ajady FeOMEeTpUH, MEXaHUKU U (DU3MKH.
[TpuOamxeHHbIE METO/AbI BEIUMCIICHHS ONPEEICHHBIX HHTETPAJIOB.

32

HuddepenunpoBanue GpyHkunu ABYX nepeMeHHbIX. [lomHbii auddepenunan.
[Tpumenenue noaHoro augdepennuana K npuoImKEHHBIM BeluMcIeHUIM. Ka-
caTeNpHas INIOCKOCTh U HOpMailb K TOBEPXHOCTU. DKCTPEMYMbI (DYHKIIUU He-

CKOJIbKUX MepeMeHHbIX. OThICKaHHe HauOOIbIINX U HAMMEHBIINX 3HAYEHHH

GyHKIMH.

30

OCHOBHBIE KJIaCChl YPAaBHEHUM, UHTETPUPYEMBIX B KBaJApaTypax: ¢ pa3Aeisio-
IIUMHCST TIEPEMEHHBIMM, OIHOPOJHBIE M JiMHeHHble. [luddepeHunanvHble
YPaBHEHUs, NONYCKAIOIIME IIOHMKEHUE MopsAnka. JIMHeiHble OJHOpOIHBIE
mudepeHnnanbHble ypaBHeHUs. JInHeiiHble HeoAHOPOJHbIE AU PepeHInaTb-
HbI€ YpaBHEHUS C MPAaBOM YacCThbIO CIIELMAIBHOIO BUAA. MeToa BapHaluuy Mnpo-
M3BOJIbHBIX MOCTOSIHHBIX. Periennst HopMaibHBIX cucTeM nuddepeHnnaabHbIX
YPaBHEHUI METOJIOM MCKJIFOUEHHUSI.

20

10.

UYucnoBsle U GyHKIMOHANBHBIE psAbl. [IpuMeHeHre CTeneHHbIX pSAOB B MpHU-
ONMVDKEHHBIX BBIUMCIICHUSX: BBIYMCICHHUE 3HAUYEHHH (YHKUIMH, onpeaenéHHbIX
MHTErpasioB, penieHne quddepeHIMaabHbIX ypaBHEHUH.

20

11.

JIMCKpeTHbIe CIIy4aiiHble BEJIMYMHBI. 3aKOH pachpeneicHus, QyHKIHSI
pacnpenenenus. YucioBble XapaKTepUCTUKH. BHHOMUAIBHBIA 3aKOH. 3aKOH
IlyaccoHa.

20

12.

HenpepsiBHble cnyuaiiHple BennuuHbl. DYHKIMS IUIOTHOCTH pacHpeieleHus

14

14




Ne Komnuect-
HaunmeHoBaHHE TEM HIIM BOIPOCOB
n/n BO 4aCOB

BEPOATHOCTEM. UHCIIOBBIE XapaKTEPUCTUKUA. PaBHOMEpHOE, MOKa3aTelbHOE U
HOpMaJlbHOE pactpeneneHus. [lonsaTue o pa3auuHbIX GopMax 3aKoHa OOIBLIMX
yrcen. Teopema bepnymu Yebrimuesa. LlenTpanbHas npeaenbHast TeOpeMa.

Hroro 376

5. YueOHO-MeTOAMYECKOE 00ecnieYeHHEe CAMOCTOSITeIbHOI padoThl 00y4arOUIXCH
M0 TUCIHILTHHE

YyebHo-MeToanueckue pazpabotku umerorcs B Hayunoit 6ubnuoreke @DdI'BOY BO  HOxHo-
VYpaneckuii 'AY:

1. Meroauueckue yka3aHus U KOHTPOJbHBIC 3aJJaHUs MO0 MaTEMaTHKeE: JJIsi CaMOCTOSITEIbHOM
paboThI CTY/IEHTOB SKOHOMUYECKUX HarpaBlIeHUH 3a04HOi (popmbl 00yueHus. Y. 4. Maremaruka.
Jlunetinas anreOpa. Maremarudeckuii aHanm3 [DaexkTpoHHbid pecypc] / coct.: O.E. Axynmuu [u
ap.]; FOxuo-Ypansckuii 'AY, Unctutyr arpounkenepun — YensaOunck: HOxHo-Ypanbckuii
'AY,2017.—-97 c. - Pexxum noctymna: http://nb.sursau.ru:8080/localdocs/vmat/34.pdf

2. BBeyeHne B MareMaTH4ecKuil aHaM3 [DIEKTPOHHBIN pecypc] : yuel. mocobue s caMo-
CTOATENbHONW pabOThl CTYIEHTOB OYHOM M 3a04HON (hopM OOydeHHs (HAmpaBiCHUS MOATOTOBKHU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansnocts 23.05.01) /
coct.: O. E. Akynuu [u ap.] ; FOxuno-Ypanbckuit 'AY, UacTutyT arpounkenepun .— YensOuHck:
IOxHno-Ypansckuit I'AY, 2017 — 70 c.: wi. — bubmuorp.: c. 69 (7 nazp) — 11
MB http://nb.sursau.ru:8080/localdocs/vmat/36.pdf

3. Tumooii pacuer mo teme «uddepenunanpaoe ucurcieHne GyHKIHMH OJHOW NEHCTBU-
TEJIbHOU MEePEeMEHHON U ero MPUJIOKEHUS» ISl CAaMOCTOSITENIbHON paboThl CTYACHTOB [DJIEKTPOH-
HBIA pecypc]: [ caMOCTOATEIBHOM padOThI CTYJACHTOB OYHBIX (pakyinbTeToB] / cocT.: C.B. baxke-
noBa, 1.C. Crabynur, M.B. ®ununnosa; FOxHo-Ypansckuii 'AY, UHCTUTYT arpouHX)eHEepUu. —
YensOunck: HOxHo0-Y panbckuit Ay, 2017. - 70c. — Pexum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf

4. TunoBsle pacueTsl o Teme «MHTerpaibHOe ncurcaeHue GyHKIUU OJHON 1eHCTBUTENBHON
MEePEMEHHOI» I CaMOCTOSITEIbHON PabOThl CTYIEHTOB [ DIEKTPOHHBIN pecypc]: MeTo. yKa3aHus
/ coct.: O.E. Axynuu, M.H. Apxunosa; FOxHo-Ypansckuii ['AY, UHCTUTYT arpouH>kKeHEepUu. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2016. — 82c. — Pexum JOCTyIa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf

5. Tunossle pacuersl no TeMe «/luddepennmanbHoe U UHTETPATIbHOE UCUUCTEHUS (QYHKIIUU
IBYX nmepeMeHHbIX» [TekcT]: MeTo. yka3. [ caMOCTOATENbHOM padoThl CTYAEHTOB OUYHOW M 3a-
ouyHOM Qopm o00yueHus (HampasieHust noarotosku 23.03.03, 23.03.02, 35.03.06, 13.03.02,
44.03.04, cnetmansHocTh 23.05.01)] / coct.: O.E. Akynuu [u ap.]; KOxuo-Ypansckuit AY, Un-
CTUTYT arponHxeHepuu. — Yensiounck: IOxno-Ypansckuit 'AY, 2018. — 80 c. — Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/45.pdf

6. @OH/I OIIEHOYHBIX CPEACTB /1JIsl MPOBEAEHUSI MPOMEKYTOUYHOM aTTECTAMU 00yIAI0IIHXCS
10 AMCHUIJINHE
JI71s1 yCTaHOBJIGHHSI COOTBETCTBUS YPOBHS MOATOTOBKU oOydarommxcst TpeboBanmsim OI'OC
BO, pa3zpabotan (HoHA OLIEHOYHBIX CPEACTB AJIS TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH U MIPOBEICHUS
MMPOMEKYTOUYHON aTTeCTAMKM OOYYArOIIMXCsl MO AUCIUIUINHE. DOHII ONEHOYHBIX CPEACTB Mpel-
ctasiyieH B [Tpunosxenuun Ne 1.
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7. OCHOBHAsI M JONOJIHUTEIbHASA y4eOHasl TUTePaTypa, He00X0AUMas
AJIS OCBOCHHS AU CHUILITUHBI

OcHoBHas U JONOJHHUTENbHAS ydeOHas TuTeparypa umeercs B Hayunoit OuOimmoreke u
ANEKTPOHHON HHPOpMaImoHHO-00pazoBarensHoi cpene @I'BOY BO I0xHO-Ypansckuit [AY.

OcHoBHas:
1. bepman I'.H. COopHHEK 331324 TI0 KypCcy MaTeMaTHYECKOTO aHanu3a: yueoHoe nocoome / I'.H.

bepman. — 9-e uzn., crep. — Cankr-IletepOypr: Jlans, 2020. — 492 ¢. — Pexxum noctyma:
https://e.lanbook.com/book/126705

2. Bype B.M. Teopust BepoATHOCTEH U MaTeMaTHYECKast CTAaTUCTUKA [ DJICKTPOHHBIN pecypc]: yueo-
Huk / bype B.M., [lapununa E. M. — Onekrpon. — CI10.: Jlans, 2013. — 416 c. — Pexwum gocryna:
http://e.lanbook.com/books/element.php?pll id=10249

3. 3anopoxer I".1. PykoBOACTBO K pEIICHUIO 3a71a4 [0 MaTEMaTUYECKOMY aHAIHM3Y: y4eOHOE I10-
cobue / I'.I. 3anopoxer. — 8-e u3zn., crep. — Cankr-IlerepOypr: Jlanb, 2014. — 464 c. — Pexxum moc-
tyna: https://e.lanbook.com/book/149

4. Knerenuk J1.B. COopHUK 33124 IO aHATUTUYECKOM T€OMETPHH. [ DNEKTPOHHBIN pecypc| — Diek-
TpoH. paH. — CI16: Jlans, 2017. — 224 c. — Pexxum nocryma: http://e.lanbook.com/book/92615

5. KoxyxoB C.®. CO0pHUK 3a/1a4 110 TUCKPETHOM MaTeMaThKe [ DIeKTPOHHBIN pecypc]|: yuebHoe
nocobue / C.®. Koxyxos, I1.1. CoBepTkoB. — DnekTpoH. aaH. — Cankt-IlerepOypr: Jlans, 2018. —
324 c. — Pexxum noctyna: https://e.lanbook.com/book/102606.

6. Mukonu C.B. JluckpeTHas mareMaTuka /i OakaigaBpa: MHOKECTBA, OTHOILICHUS, GYHKIIUH,
rpadbl [DnekTpoHHBIH pecypc]: yueoHnoe mocodue / C.B. Mukonu. — InekTpoH. naH. — CaHKT-
[TerepOypr: Jlanp, 2012. — 192 c. — Pexxum noctyna: https://e.lanbook.com/book/4316.

7. Tpyxan A.A. Teopusi BEpOATHOCTEH B HHKEHEPHBIX IPUIIOKEHUAX [ DIEKTPOHHBIA pecypc]:
yuebHoe nocobue/Tpyxan A.A, Kynpsies I'.C. — Onextpon. — CII6: Jlanb, 2015. — 364 c. — Pe-
*uM goctyna: http://e.lanbook.com/books/element.php?p11_id=56613

8. TyranOaeB A.A. Teopus BepoSITHOCTEN U MaTeMaTHuYeCKasl CTaTUCTHUKA [ DJIEKTPOHHBIHN pecypc]:
yueOnuk / Tyran6aes A.A., Kpynun B.I'. — Dnextpon. — CI10.:JIans, 2011. — 224 c. — Pexum noc-
tyna: http://e.lanbook.com/books/element.php?p11 1d=652

JdomosHuTeIbHAS:

1. becos O. B. Jlekuuu no matemaruyeckomy aHanusy: yueoHuk / O. B. becoB. — Mocksa: @3-
MATJINUT, 2014. — 480 c. — Pexxum noctyna: https://e.lanbook.com/book/59678

2. Baoun A.FO. CipaBoYHUK 1O MaTeMaTUKe Jisi OakanaBpoB. [DnexkTpoHHsii pecype]| / A.1O.
Bnosun, H.JI. Boponnosa, JI.A. 3onkuna, B.M. Myxuna. — Dnextpon. gas. — CII6: Jlans, 2014. —
80 c. — Pexxum mocrtyma: http://e.lanbook.com/book/51722

3. Bonkos 10.B. [Ipaktuueckue 3ausatus mo anredpe. KommiekcHsie yncia, MHOTOUIEHBI. [ DIIeK-

TpoHHBIH pecypc] / FO.B. Bonkos, H.H. Epmonaesa, B.A. Ko3sinuenko, I'.11. Kyp6arosa. — Dnek-
TpoH. nan. — CII6: Jlans, 2014. — 192 c. — Pexxum moctyma: http://e.lanbook.com/book/51935
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4. Nopodees C.H. Briciias matemaruka [ Onexrponssiii pecype] / C.H. lopodeeB. Mocka: Mup u
obpazoBanme, 2011. — 591 c. — Pexxum moctyma:
http://biblioclub.ru/index.php?page=book_view_red&book_id=102357

5. Epycanumckuii S1.M. JluckperHas maremaruka. Teopus U pakTUKyM [DJIEKTPOHHBIHN pecypc]:
yueonuk / S1.M. Epycamumckuii. — DnektpoH. gad. — Cankr-IletepOypr: Jlans, 2018. — 476 c. —
Pexxum noctyna: https://e.lanbook.com/book/106869.

6. Kynpssues JI.JI. Kpatkuii kypc matematudeckoro ananusa: yueonuk / JI.JI. KynpsBues. — 4-¢
u3 ., nepepad. — Mocka: ®PUSMATIIAUT, [6. r.]. — Tom 1: duddepenunansHoe 1 MHTETpaIbHOE
ucuucieHus: yHkuui ogHoil nepemeHHou. Pspr — 2015. — 444 c. — Pexxum nocryma:
https://e.lanbook.com/book/71994

7. Jlucnukun B.T. MaremaTuka B 3aauax ¢ pemieHussMu. [ dnexkrponnslii pecypc] / B.T. JIucuukus,
N.JI. Conoseitunk. — DnektpoH. aaH. — CI16: Jlans, 2014. — 464 ¢. — Pexxum pocryna:
http://e.lanbook.com/book/2785

8. Harancon U.I1. KpaTkuii kypc BbIcIIel MaTeMAaTUKH. [ DJIEKTPOHHBIN pecypc]| — DNEeKTpoH. J1aH.
— CII6: Jlansb, 2009. — 736 c. — Pexum nocryna: http://e.lanbook.com/book/283

9. IMpomkun C.C. MaTtemartuka Juisl perienus pusndeckux 3aaad. [DNeKTpoHHbIN pecypc| — Dnek-
TpoH. paH. — CI16: Jlans, 2014. — 384 c. — Pexxum nocryma: http://e.lanbook.com/book/53688

10. ®uxtenronsi .M. OcHOBBI MaTeMaTH4YeCKOT0 aHaIu3a: yueOHuk: B 2 yactax / .M. Ouxrten-
ronbl. — 11-e u3n., crep. — Cankr-IletepOypr: Jlans, [6. 1.]. — Yacts 1 — 2019. — 444 c. — Pexxum
nocryma: https://e.lanbook.com/book/112051

11. ®uxtenronsi .M. OcHOBBI MaTeMaTH4YeCKOT0 aHau3a: yueOHuk: B 2 yactax / .M. Ouxrten-
ronbll. — 10-e u3n., crep. — Cankr-IlerepOypr: Jlaus, [6. r.]. — Hacts 2 — 2019. — 464 c. — Pexxum
noctyna: https://e.lanbook.com/book/115730

12. unaues B.C. Hayana Beiciieit MareMaTuky. [DIeKTpOHHBIN pecypc]| — DIeKTpOH. AaH. —
CII6: Jlanb, 2013. — 384 ¢. — Pexxum nocryma: http://e.lanbook.com/book/5713

Hepnonuqecmde NU3JaHUA .
«HayKa " )KU3Hb)», «TexHuka — MOJIOACKHN», «KBaHTy.

8. Pecypcbl mHGpOPMAIMOHHO-Te1eKOMMYHUKANIMOHHOM ceTn «AHTepHETY,
Heo0X0AUMBbIe 1JIsl OCBOEHUS JUCIUIJIMHBI

1. EauHoe OKHO JocTyna K yueOHO-MEeTOoIuYecKuM pa3padoTkam https://roypray.pd
2. OBC «Jlanby http://e.lanbook.com/
3. YuuBepcurerckas oudmuoreka ONLINE http://biblioclub.ru

9. Meroauyeckue yKazaHusi JJsl 00y4aIOLIUXCS MO0 OCBOEHUIO THCIUILTUHBI

VYyebHo-MeToanueckue pazpabotku umerorcs B Hayanoit 6ubnmumoreke ®dI'BOY BO  HOxhHo-
VYpaneckuii 'AY:

1. Meroanueckue yka3aHusi 1 KOHTPOJIBHBIC 33aJJaHHs [0 MaTeMaTUKE: JJISi CAaMOCTOSTEIbHOU
paloThI CTY/IEHTOB SKOHOMUYECKUX HarpaBieHuil 3a04Hoi (popmbl 0Oyuenus. Y. 4. MaTtemaruka.
Jluneitnas anrebpa. Marematuueckuil ananu3 [DnexkTpoHHblil pecypc] / coct.: O.E. Akynuu [u
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ap.]; HOxuHo-Ypansckuit I'AY, Wucturyr arpoumxenepun — YemnsaOunck: HOxHo-Ypanbckuii
I'AY, 2017. - 97 c. - Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/34.pdf
2. TunoBble pacueTsl N0 TeMe «OnpeaenuTenn, MaTPUIbl, CUCTEMbI JTUHEHHBIX YpaBHEHUH,

BEKTOpHasl anreOpa, aHaJTUTUYECKasi TeOMETpuUs» [DNEeKTPOHHBINA pecypc| : METOA. yKas. JUIsl CTY-
JIEHTOB O4YHOM (opmbl 0OyueHus [Hampasienuid: 35.03.06 Arpoumxkenepus, 13.03.02 Dnexrpo-
SHEpreTuka U ekTpoTexHuka, 19.03.02 IIpoaykTel MUTaHUSA U3 PACTUTEIBLHOIO ChIpbs, 23.03.03
OKcIulyatanus TPaHCIIOPTHO-TEXHOJOTMYECKUX MAlIMH M KOMIUIEKCOB, crnenuanbHoctH 23.05.01
Hazemubie TpancnopTHo-TexHoorudeckue cpenacrnal / coct. M.H. 3emckona; FOxHo-Ypanbckuit
'AY, MHCTUTYT arpoMHXEHEepHH. — 3-€ U3.., uchp. u gon. — Yensounck: FOxno-Ypansckuiit [AY,
2019. — 27 c. — Pexxum gocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf

3. BBeneHnue B MaTeMaTUUYECKU aHaIM3 [DIEKTPOHHBIN pecypc]: yuel. mocodue amsi camo-
CTOATENbHONW pabOThl CTYIEHTOB OYHOM M 3a04HON (hopM OOydeHHs (HAmpaBiICHUs MOATOTOBKU
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. Axymuu [u np.]; FOxuo-Ypanbckuii 'AY, UHcTuTyT arponHxeHepun. — YenssOMHCK:
HOxHO0-Y panbckuit Ay, 2017.-70 c. — Pexum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf

4. TumnoBsIe pacueTsl 1o TeMe «BBefcHre B MaTeMaTHUSCKUN aHaIN3 () YHKIIMHA OJHOU JeH-
CTBUTEIIbHOIN MEepeMEeHHOI» [DIeKTPOHHBIN pecypc|: METOJ. yKa3. Il CTYIEHTOB OYHOUM (HOpMBI
obOyuenus [Hanpasienuii: 35.03.06 Arpounxenepus, 13.03.02 DuekTpoIHEPreTHKA U AIEKTPOTEX-
Huka, 19.03.02 ITpoayKTel TUTaHUS U3 PACTUTENBHOTO ChIpbs, 23.03.03 Dkcnyarauust TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIllMH M KOMIUIEKCOB, crneuuaibHoctu 23.05.01 Hazemuble TpaHCHOpPTHO-
TexHonoruueckue cpeactnal / coct. O.E. Axynuu ; FOxno-Ypansckuii ['AY, UHcTutyT arpounxe-
Hepud. — 3-¢ u3M., ucnp. u jgom. — Yensounck: FOxkuo-Ypansckuit TAY, 2019. — 69 c. — Pexum
noctyna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf

5. TumnoBoii pacuer no teme «uddepenunansnoe ucuncienue GyHKIUN OTHOW ACHCTBU-
TEJIbHOW MEePEeMEHHON U ero MPUJIOKEHUS» ISl CAaMOCTOSITENIbHOM paboThl CTYACHTOB [DJIEKTPOH-
HBIA pecypc]: [ caMOCTOATEIBbHOM padOThI CTYACHTOB OYHBIX (hakynbTeToB] / cocT.: C.B. Baxke-
noBa, 1.C. Ctrabynut, M.B. ®ununnosa; FOxHo-Ypansckuii 'AY, UHCTUTYT arpouHX)eHEepUu. —
YensOunck: OxHo0-Ypanbckuit I'AY, 2017.-170 c. — Pexxum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf

6. TumoBsle pacueTsl o TeMe «MHTerpambHOE HCUYHCIeHHE PYHKIUU OJHOUW JAEHCTBUTEIb-
HOW MEepeMEHHOW» Il CaMOCTOSITEIbHON paboThl CTYAEHTOB [DNEKTPOHHBIN pecypc]: MeTo. yKa-
3anus / coct.: O.E. Axynnu, M.H. Apxunosa; lOxno-Ypansckuii ['AY, UHcTutyt arpounxeHe-
pun. — YensiOuHCK: IOxHO-Y panbckuit I'AY, 2016. - 82 c. — Pexxum JOCTyIa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf

7. TunoBsle pacuersl o TeMe «uddepeHnnanbHoe U UHTErpaIbHOE UCUUCIEHUS (QYHK-
LMY JBYX NepeMeHHbIX» [TekcT]: Meroa. ykas. [[uis caMOCTOATEIbHOW pabOThl CTYIEHTOB OUHOM U
3a04yHOi ¢dopM oOyueHus (Hampamienus noarotoBku 23.03.03, 23.03.02, 35.03.06, 13.03.02,
44.03.04, cnenuansHocTh 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxuHo-Ypansckuit I'AY, Un-
CTUTYT arpounxeHepuu. — YenssOunck: KOxHo-Ypansckuit ['AY, 2018. — 80 c. — Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/45.pdf

8. TumoBsle pacueTsl o TeMe «Psaapy [DNeKTpOHHBIA pecypc]: MeToJ. yKa3. AJs CTylIeH-
TOB O4HOM (GopMbl 00yueHus [Hanpasienuii: 35.03.06 Arpoumxkenepus, 13.03.02 DnexkTposHepre-
THKa U 3ekTporexHuka, 19.03.02 IlpoaykTsl nmutaHus W3 pacTUTENbHOrO ChIpbs, 23.03.03 Okc-
IJTyaTanysl TPAaHCIOPTHO-TEXHOJOTUYECKUX MAIlMH U KOMIUIEKCOB, crienuanbHocTy 23.05.01 Ha-
3eMHBIE TPaHCHOPTHO-TeXxHONorndeckue cpenctal / coct.: O.E. Axynuu, C.A. Cxpunka; FOxHo-
VYpansckuit ['AY, WHCTUTYT arpoWHXeHepuu. —3-¢ u31., ucnp. u jaom. — Yensounack: HOxHO-
VYpansckuiit 'AY, 2019. — 69 ¢. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf

9. luddepennmansabie ypaBHEHHUS B IPUKIATHBIX 33a4aX [ DJIEKTPOHHBINA pecypc]: METO/I.
yKa3. s CTYJAEHTOB ouyHOU (opmbl o0ydeHus [Hanpasienuit: 35.03.06 Arpounkenepus, 13.03.02
DneKkTposHepreTrka U AnekTporexHuka, 19.03.02 [IpoaykTsl nUTaHUS W3 PACTUTEIBHOIO CHIPHS,
23.03.03 DOkcrutyaTanus TPaAHCIOPTHO-TEXHOJOTMUECKUX MAIIMH U KOMIUIEKCOB, CHEIUAaTbHOCTH
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23.05.01 Hazemnble TpaHCHOPTHO-TeXHOJNOTHYecKkue cpencrtBa]l] / coct.. O.E. Akynuy,
C.A. Cxpunka, U.C. Ctabynut; KOxno-Ypanbckuii ['AY, UHCTUTYT arpouH)XeHEepuu. — 2-¢ u3[I.,
ucnp. u jom. — Yemabunck: FOxno-Ypansckuit ['AY, 2019.—-81c.—Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf

10. Tumooii pacuet mo TeMe «Teopust BEpOSITHOCTEI» [ DICKTPOHHBIN PECYpC]: METO/. yKas3.
JUIsL CTYACHTOB O4YHOW (opmbl oOyuenus [HampasieHuit: 35.03.06 Arpounkenepus, 13.03.02
DneKTposHepreTuka U ueKTpoTexHuka, 19.03.02 IIpoaykTsl nUTaHUS W3 PACTUTEIBHOIO CHIPBA,
23.03.03 OkcrnmyaTtanys TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAaIlMH M KOMIUIEKCOB, CIEIUaIbHOCTU
23.05.01 Hasemnble TpaHCHOPTHO-TeXHOJNOTHYecKue cpencrtBa]l] / coct.. O.E. Akynuuy,
M.B. ®ununmnosa; IOxHo-Ypanbckuii 'AY, MHCTUTYT arpouH)XeHEepUu. — 2-€ U3/1., UCTIP. U JOIL. —
YensOunck: OxHO0-Y panbckuit I'AY, 2019. - 106 c. — Pexxum J0CTyma:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf

11. Tunossie pacueTsl Mo TeMe «MaTeMaTuyeckasi CTaTUCTUKa» [ DJIEKTPOHHBIN pecypc]|: Me-
TOJA. yKa3. JUIsl CTYACHTOB O4HOW (opmbl oOyueHus [Hampasnenuii: 35.03.06 ArpounxeHepws,
13.03.02 DnexTposHepreTrka u 3nekrporexHuka, 19.03.02 IlpoaykTel nuTaHus U3 pacTUTEIBHOIO
ceIpbs, 23.03.03 DkcmtyaTanus TpPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIUH U KOMIUIEKCOB, CIIEAAIIb-
Hoctu 23.05.01 Haszemnble TpaHCHOPTHO-TEXHOJIOTHYECKHE cpeiactBa] / coct. M. H. Apxumosa;
HOxno-Ypanbckuit 'AY, UacTUTYyT arpounxenepuu. — 4-e u3f., ucnp. u gom. — Yensounck: FOx-
HO-Y paJibCKUii Ay, 2018.-72 c. — Pexum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf

10. UndopMaunoHHbIe TEXHOJIOTHH, HCTIOJIb3YyeMble ITPH OCYIIECTBJIEHNH 00pa3oBaTeib-
HOrO Mpollecca no JUCHUIINHE, BKIKYasi epeyeHb NPOrpaMMHOro odecrevyeHusi U MH-
(opManMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii Oubnuorexe ¢ TepMUHAIBHBIX CTAHIUI MPEAOCTABISETCA JIOCTYN K 0a3aM JaH-
HBIX:

- Koncynprantlintoc (cipaBoyHbl€ IPABOBBIE CUCTEMBI);

- Texakcnept (nHGopMannoHHO-cripaBoyHas cucrema ['OCToB);

- «CenbXx03TeXHHUKa» (aBTOMAaTU3MPOBAHHASI CIIPABOYHAs CUCTEMA).

[lepeveHp TUIIEH3MOHHOTO MTPOTPAMMHOTO 00eCTIeueHUS

MyTestXPRo 11.0 Cybnunen3uonnsiii 1oroBop Ne A0009141844/165/44 ot 04.07.2017
PTC MathCAD Education - University EditionNe 10554/134/44 ot 20.06.2018 r

Moit Odpuc Crangaptabiii Ne 138/44 ot 03.07.2018 1.

Windows XP Home Edition OEM Sofware Ne 09-0212 X12-53766

Kaspersky Internet Security JTorosop Ne 10405/121/44 ot 04.04.2019 .

Kaspersky Endpoint Security JToroop Ne 10593/135/44 ot 20.06.2018 r. [ToroBop Ne
20363/166/44 ot 21.05.2019

11. MaTepuanabHO-TeXHUYeCKasi 6a3a, He0OXoAUMAas /1JIsl OCYyLeCTBIeHHUS 00pa3oBa-
TeJBLHOI0 Npouecca no AMCUuIJInHe
ITepedyenn y4eOHbIX 1a0opaTopuii, ayANTOPHIl, KOMIILIOTEPHBIX KJIACCOB

VYyeOHast aynuTOpHs JUIsl IPOBEJCHUS 3aHATUI JIEKLMOHHOTO U CEMHHAPCKOrO THUIIOB, TPYII-
MOBBIX M MHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIErOo KOHTPOJS U MPOMEKYTOYHON aTTECTallUu:
454080, YensOunckas 061., r. YensOunck, npocnekt JleHuna, 75, riaaBHBIN KOpIyC, ayauTOpUs
Ne405.

[Tomemenue nis camoctostenbHOM padboTsl 454080, UensiOunckas 061., T. YensOMHCK, mpo-
cnekt Jlenuna, 75, rmaBHbIl Kopnyc, ayautopus Ne303.
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IIPHJIO’KEHHUE 1

®OH/J OHEHOYHbIX CPEIACTB

JUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U IMPOBEICHHS TPOMEKYTOUHOM aTTECTAIIMH
o0ydJaronmxcs
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[EEN

COAEPKAHHUE

KomnieTeHmu 1 uX HHAUKATOPBI, (POPMUPYEMBIE B IIPOIIECCE OCBOCHHUS TUCIIUTUTHHBI
[Tokazarenu, KpUTEPUHU U IIKajJa OLECHUBAHUS MHIUKATOPOB JOCTIKEHUS CPOPMHUPO-
BaHHOCTH KOMIIETECHIIUH
Tunosble KOHTPOJIbHBIC 33/1aHUA U (WJIM) UHBIE MaTepUajbl, HEOOXOUMBIE JJIsl OLEH-
KM 3HAHWW, YMEHUWH, HAaBBHIKOB W (WJIHM) OIBITa JCSITEILHOCTH, XapaKTEPH3YIOIIUX
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUI B IPOLIECCE OCBOCHUS TUCIUILINHBI
MeToaudecKkue MaTepHralibl, ONPEISIISIONINE TPOIEAYPhl OLICHUBAHUS 3HAHUN, yMe-
HUM, HABBIKOB U (WJIM) OMBITA ACSITEIbHOCTH, XapaKTePU3YIOIUX CPOPMUPOBAHHOCTD
KOMIIETCHIIU I
4.1. OneHoyHbIe CPECTBA 7151 IPOBEIACHHS TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH
4.1.1. OrtBeT Ha NPAKTUICCKOM 3aHATHH

4.1.2. KontpoasHas pabora
4.1.3. TecrupoBanue

4.2. [Tporeypsl U OLICHOYHBIE CPECTBA LIS IPOBEACHUS IIPOMEKYTOUYHOMN aTTe-
CTalluU
4.2.1. Dk3ameH
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1. KomnereHunu U MX HHAMKATOPLI, GopMHUpyeMble B IpoLecce 0CBOCHHUS THCIUIIN-
HBI

OIIK-1. CriocobeH pemiath THIOBBIC 33/1a4l MPOGECCHOHATBHON AEATEIPHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB MAaTEMATHUYECKUX M E€CTECTBEHHBIX HAyK C NMPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHM

Ko 1 nammeHoBa- ®opmupyembie 3YH Hanmenosa-
HUE MHIMKATOPa 3HAHUA yMEHUS HaBBIKH HHE OLIEHOY-
JOCTHKEHHUS KOM- HBIX CPEAICTD
METCHIH
NJ-1 OITK-1 OOyyarormmiics OO0yyvarommmiics OO0yygarormmiics Texymas ar-
Hcnonp3yer oc- JIOJI’KEH 3HATh: JIOJKEH YMETh: UC- | JIOJDKCH BIIAJeTh: | TCCTali:
HOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | I10JIb30BaTh OCHOB- | HABLIKAMM: ;pazizzZCK:;
€CTECTBEHHOHAYY- | €CTECTBEHHOHA- | HBIE 3aKOHbI €CTE- | HCHOJIB30BAHUA | sapgryn:
HBIX JMCLUIIINH YUYHBIX JHACIHII- CTBEHHOHAYYHBIX 3HAHUH OCHOB- | - TecTHpoBa-
VTS PELEHUS auH (MaTeMaTH- | JUCHHIUIMH (MaTe- | HBIX 3aKOHOB €c- | Hue
CTaHJAPTHBIX 3a- | KH) JUIA PEUICHUS | MAaTHKH) IS pe- TECTBEHHOHAYY- p ;60(‘){:;’0”"‘{3"
Z1ad B COOTBETCT- | CTAHJAPTHBIX 33- | IWICHHS CTAHJAPT- | HBIX MCUMIUIMH | pooc o o
BUH C HallPaBJIEH- | JIa4 B COOTBETCT- | HBIX 3a/1a4 B COOT- (MaTeMaTuku) | yag arrecra-
HOCTBIO TIpodec- BUH C HAIpaB- BETCTBUU C Ha- JUISL PELICHHUS e
CHOHAJIBHOM JIesl- | JIEHHOCTBIO IPO- MIPaBJIEHHOCTHIO CTaH/IapPTHBIX 3a- | - OK3aMeH
TEIBHOCTH (beccroHaIbHOM npodeCCHOHaab- | Ja4 B COOTBETCT-
JESATEIILHOCTH HOM J1eATENBHOCTU BUH C HaIlPaB-
—(b1.0.09-3.1) - (b1.0.09-Y.1) JICHHOCTBIO TIPO-
(heccuoHambHOM
JEATENLHOCTH -
(51.0.09-H.1)

OIIK-5 Cnoco0eH y4acTBOBAaTh B MPOBEICHUH YKCIIEPUMEHTAIBHBIX MCCIEIOBAHUN B TIpodeccro-
HaJIbHOU AESTEIbHOCTU

Konx n HaumeHoBa- ®opmupyemsie 3YH HaumeHoBaHue
HUE WHIUKATOpa 3HAHUS yMEHHs HABBIKH OL;;I;(I)[ZI;I];IX
JOCTH>KEHUST KOM-
MeTEeHIIUU
UJ-1.01K-5 OGyuaromuiics OGyuarommiics | OOyuarommiics | Texymas arre-
VYuyacTByeT B 3KcHe- | JOJDKEH 3HATh Kak | JIOJDKEH YMETh JOJDKEH Biia- | CTatisd
PUMEHTAIIbHBIX HC- MaTEeMaTUYECKH MATEMATHYCCKH | [€Th HABBIKAME | oo oo, o DAk

CIICIOBaHUSX DJICK-
TpOOOOPYIOBAaHUS U

3YyJIbTAThl 3KCIIC- 3YJbTAThI IKCIIC- CKOH O6pa6OT— - TECTUPOBAHHUE
CpEACTB aBTOMATH- PHUMCHTAIIBHBIX PHUMCHTAJIBHBIX K1 pe3ynbTaToB | [Ipomexyrounas
3a1un HCCIIETOBAHUMI HCCIIEOBAHNI DKCIEpUMEH- | dTrecTali:
AJIEKTPOOOOPYAO- | DBIEKTPoodOpy- TamBHBIX HC- | vl
BaHUS U CPEICTB JIOBAHUS U CJIeTOBaHMMA
aBTOMAaTH3aIlUU — | CPEJCTB aBTOMa- | 3JIEKTPooOOpy-
(51.0.09-3.2) TU3AIHH - JIOBAHUS U
(51.0.09-Y.2) CpPE/CTB aBTO-
MaTHU3aluu —
(51.0.09-H.2)

obpaborath pe-

o0OpaboTats pe-

MaTeMaTu4uc-

THYECKOM 3aHs-
THH;
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2. HOR33aTeJII/I, KPUTEPHUHA U HIKAJIA OUCHUBAHUA MHAUKATOPOB TO0CTHKCHUSA KOMIIETCH-

1107071
dopmu- Kputepuu u mkana olieHUBaHUs Pe3yabTaTOB O0YUCHHS 110 TUCIUTIIHHE
pyeMble Henocratounslii | Jlocrarounslii ypo- | Cpennuit ypoBeHb | Bbicokuii ypo-
3VH YPOBEHB BCHb BEHb
b1.0.09-3.1 | OGyuarommiics He OO6yuarommiics OO6yuarommiics ¢ | OOyvaronuiics ¢
3HAET OCHOBHBIC | c1abo0 3HAET OCHOB- | HE3HAYUTENbHBI- | TpeOyemou cTe-
3aKOHBI €CTeCT- HBIE 3aKOHBI €CcTe- MU OLIMOKAMHU M | TIEHbIO MOJTHOTHI
BEHHOHAYYHBIX CTBEHHOHAYYHBIX OTJICITBHBIMU Y TOYHOCTH 3HAET
JUCIUIUIMH (Ma- | AUCHMIUIUH (MaTe- | mpoOeiiaMu 3HAaeT | OCHOBHBIE 3aKO-
TEMATHKH) JIJIS MaTHUKH) JJIS pellie- | OCHOBHBIC 3aKOHBI | HBI €CTECTBEHHO-
pellIeHus CTaH- HUS CTaHJapPTHBIX €CTECTBEHHOHA- | HAYyYHBIX JUCIIH-
JMApTHBIX 337]a4 B | 3aJla4 B COOTBETCT- | YYHBIX AWCIHIT- | IUIMH (MaTeMaTH-
COOTBETCTBUHU C BUU C HalpaBJIeH- JUH (MaTeMaTH- | KH) AJIS PeLIeHUs
HaIPaBIICHHO- HOCTBIO Mpodec- KH) JUIS PeIICHUsST | CTaHIapTHBIX 3a-
CThIO Ipoeccuo- | CHUOHANBHOM Jes- CTaHJapTHBIX 3a- | Ja4 B COOTBETCT-
HAJTBHOU JIesI- TEIBHOCTH Jlad B COOTBETCT- BUU C HAIPaB-
TEIHHOCTH BUU C HAMpaBJCH- | JIEHHOCTBIO MPO-
HOCTBIO podpec- | (hecCHOoHATLHOM
CHUOHAJIbHOU Jesl- JEeSTENIbHOCTH
TEITHHOCTHU
b1.0.09- OO6yuaromuiics He Ob6yuarommiics OO0yuaromuiics ¢ Obyuarommiics
V.1 YMEET HCIOJIb30- c1abo ymeeT uc- HE3HAYUTEIbHBI- | yMEeT UCIOJIb30-
BaTh OCHOBHBIE M0JIb30BAaTh OCHOB- | MH 3aTPyIHEHHUS- | BaTb OCHOBHBIE
3aKOHBI €CTECT- HBIC 3aKOHBI €CTE- | MU YMEET HCIIOb- | 3aKOHBI €CTECT-
BEHHOHAYYHBIX CTBEHHOHAyYHBIX | 30BaThb OCHOBHBIC | BEHHOHAYYHBIX
JTUCUUILUINH (Ma- | JAUCIUIUIMH (MaTe- 3aKOHBI €CTECT- JTUCLUTLIINH (Ma-
TEMaTUKH) AJIs MaTHUKHU) AJIs perie- BEHHOHAYYHBIX TEMaTUKH) AJIs
pelICHUs CTaH- HUS CTaHIaPTHBIX JTUCIIUILTAH (Ma- pelIeHUs CTaH-
JMApTHBIX 337a4 B | 3aJla4 B COOTBETCT- TEMaTUKHU) s TApTHBIX 337124 B
COOTBETCTBUH C BUU C HAIPaBJICH- peIIeHUs CTaH- COOTBETCTBUH C
HaIpaBIEHHO- HOCTBIO Tpodec- JApTHBIX 33724 B HaIpaBIeHHO-
CThIO Ipoeccuo- | CHUOHAIBHOM Jes- COOTBETCTBUH C CThIO IIpohec-
HAJIBHOM JIesl- TEIbHOCTH HampaBlIeHHO- CUOHAJILHOM Jesi-
TEITHHOCTH CTBIO TIpoheccro- TETHHOCTH
HaJILHOU Jes-
TEITHHOCTH
b1.0.09- | OOyuatomuiics He OO6yuaromuiics OOyuaromuiics ¢ OOyuaronmiics
H.1 BJIaJIEET HABLIKA- ci1a®o BiIajeeT Ha- HEeOOJBIINMH 3a- | CBOOOJHO BiIaje-

MH HCIIOJIb30Ba-
HUS 3HaAHUH OC-
HOBHBIX 3aKOHOB
€CTEeCTBEHHOHA-
YUHBIX JUCITHI-
JUH (MaTeMaTHh-
KH) JJIs peIeHus
CTaHJIAPTHBIX 3a-
Jlay B COOTBETCT-
BUU C HAIPaBJICH-
HOCTBIO Mpodec-

BBIKAMH HCIOJIb30-
BAaHMs 3HaHUU OC-
HOBHBIX 3aKOHOB
€CTECTBEHHOHAYY-
HBIX JUCIUILINH
(MaTeMaTukH) Juis

pelIeHust CTaH1apT-
HBIX 3aJ1a4 B COOT-

BETCTBUU C HAIPaB-
JIEHHOCTBIO MPO-
(heccuoHanbHOM

TPYJIHEHUSIMU
BJIaJIcET HaBBIKA-
MM UCHOJIH30Ba-
HUS 3HAHWH OC-
HOBHEIX 3aKOHOB
€CTECTBEHHOHA-
YUHBIX JUCIUI-
TuH (MaTeMaTH-
KH) JUISl peLeHus
CTaHJAPTHBIX 3a-
J1ad B COOTBETCT-

€T HaBBIKAMH HC-
IOJIE30BAHUS
3HaHUM OCHOB-
HBIX 3aKOHOB €C-
TECTBEHHOHAYY-
HBIX JTHCIHAIIINH
(MaTemaTuKH)
JUTSI peTeHust
CTaHJapTHBIX 3a-
Jad B COOTBETCT-
BHUHU C HaIlpaB-
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CHOHAJIBHOM Jiesi- NeSITeTbHOCTH - BUU C HAalPaBJICH- | JICHHOCTHIO TIPO-
TEAbHOCTH - HOCTBIO Tpodpec- | (hecCuoHaTbHOM
CHOHAQJIBHOM Jies- | JICATEIILHOCTH -
TEJIILHOCTH -
b1.0.09-3.2 | O6yuarommiics He OO0yuarommiics OO6yuarommiics ¢ | OOyvaronuiics ¢
3HAET KaK mMare- cy1abo 3HAeT Kak HE3HAYHUTENBbHBI- | TpeOyemoil cTe-
MaTHYECKH 00pa- | MaTeMaTU4eCKH 00- | MM OIIMOKAMH U | TICHBIO OJHOTHI
0oTaTh pe3ynbTa- | paboTaTh pe3yibTa- OTJICITBHBIMU ¥ TOYHOCTH 3Ha-
ThI SKCIIEPUMEH- TBI OKCIICPUMEH- | TpoOelaMu 3HaeT, | €T, KaKk MareMa-
TaJIbHBIX MCCIIC- | TaJbHBIX MCCIENO- | KAk MareMaTHuye- | THYeCKH 00pado-
JOBaHUI1 dJICK- BaHUI1 AIEKTP0000- | CKH 00paboTaTh | TaTh Pe3yJIbTaThl
TPOOOOPYI0BaHHUSI pYAOBaHUS U PE3YJIbTAThl 9KC- | IKCHEPUMEHTAIb-
U CPEJICTB aBTO- | CPEJACTB aBTOMAaTH- | MEPUMCHTAIBHBIX | HBIX UCCIIEI0Ba-
MaTU3aLuu 3auuu HCCIICIOBAHUI HUH 371EKTP0000-
ANIEKTPOOOOPYI10- PYIOBaHUS U
BaHMS U CPEJICTB | CPEACTB aBTOMa-
aBTOMATH3AIUU TU3AIUH
b1.0.09- | OGyuarommuiics HE OObyuatonmiics OO6yuarontmiics ¢ OOyuarommiics
V.2 yMEEeT MaTeMaTh- | clabo yMeeT MaTe- | HE3HAYMTEIbHBI- | yMEeT MaTeMaTu-
9eCKU 00padoTaTh | MaTUYeCKu 00pado- | MU 3aTpyTHEHUS- 4ecKu 00pado-
pe3yabTaThl IKC- TaTh PE3yJIbTAThI MH YMEET MaTe- | TaTh Pe3yJIbTaThl
NEPUMEHTAJBHBIX | HSKCICPHUMEHTAIb- | MATUYECKU 00pa- | 3KCIIEPUMEHTAlIb-
UCCIICIOBAaHU HBIX MCCIICJIOBAaHUIN | 0OTaTh pe3yiabTa- | HBIX UCCIIEIO0Ba-
AIIEKTPOOOOPYIO- | DIEKTPOOOOPYHO- TBI OKCIIEPUMEH- | HHIA 3JIEKTP0000-
BaHUS U CPEJICTB BaHUS U CPEJICTB TaJIbHBIX HCCIIC- PYIOBaHUS U
aBTOMAaTHU3AIHH aBTOMAaTHU3aIMH JIOBAaHHU 3JICK- CpPEICTB aBTOMa-
TPOOOOPYIOBaHUS TU3AIUH
Y CPEJICTB aBTO-
MaTH3aIHH
b1.0.09- | Obyuaromuiics He OO6yuaromuiicst OOyuarommuiics ¢ OOyuarommiics
V.2 BJIaJICeT HaBBIKA- | Ciabo BlajgeeT Ha- | HEOONBIIMMU 3a- | CBOOOIHO BIajie-
MH MaTeMaTu4e- | BbIKAMH MaTeMaTH- TPYIHCHUSMH €T HaBbIKAMH Ma-
CKOH 00pabOTKM | 4Yeckol 0OpabOTKM | BIajeeT HaBbIKa- TEMaTUYECKON
pe3yJIbTaToOB 9KC- | PE3YJILTATOB KCIE- | MU MaTeMaTH4e- 00paboTkH pe-
NEepUMEHTAJBHBIX | PUMEHTAIBHBIX UC- | CKOW 0OpaOOTKH | 3YJIBTaTOB JKCIIE-
HCCIIE0BAHUI CJIIEIOBAHMM DJIEK- | pEe3yJbTaTOB OKC- | PHUMEHTAIBHBIX
ANIEKTPOOOOPYAO- | TPOOOOPYIOBAHUS U | IEPUMEHTAIBHBIX | HCCIEIOBAHUM
BaHMS U CPEJICTB | CPEICTB aBTOMATHU- WCCIIEZIOBAaHUH | AJIEKTPOOOOpYI0-
aBTOMaTH3aIHH 3aIin ANIEKTPOOOOPYI0- | BaHUS M CPEACTB
BaHMS U CPEJICTB | aBTOMATHU3AIUH
aBTOMaTH3aINU

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (WIN) HHbIE MATePHUAJIbl, HeOOX0AUMbIe [JIl OLlCHKH
3HAHUI, yMEHHM i, HABBIKOB 1 (MJIH) ONBITA AESATEJIbHOCTH, XaPAKTEPU3YyHIIHUX chopMupo-
BAHHOCTh KOMIIETEHIHI1 B Npouecce 0CBOCHUS JUCIUIJIMHBI

Tunosble KOHTPOJIbHBIE 3aJaHUSI U MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHWM, yMEHUN U Ha-
BBIKOB, XapaKTEePHU3YIOLIUX O0a30BbI 3Tanm (OPMHPOBAHUS KOMIIETEHLIMH B MPOIECCE OCBOCHUS
OIIOII, conepxatcs B yueOHO-METOIUYECKUX pa3pabOTKax, MPUBEACHHBIX HUXKE.

1. Meroauueckue ykazaHusi M1 KOHTPOJIbHBIE 33JJaHUs [0 MaTeMaTUKE: JJISi CaMOCTOSTebHON

paboThI CTY/IEHTOB SKOHOMHUYECKUX HaNpaBleHUI 3a04HOI (OpMbI 00yUEHU .
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Y. 4. MaremaTuka.




Jluneiinas anrebpa. Marematnueckuii aHanu3 [DnexTpoHHbIH pecypc] / coct.: O.E. Axkynuu [u
ap.]; HOxno-Ypanbckuii 'AY, Uuctutyr arpommkenepun — YensOunck: HOxHO-Ypanbckuit
'AY,2017.-97 c. - Pexxum nocryna: http://192.168.0.1:8080/localdocs/vmat/34.pdf
2. TumnoBele pacuersl o TeMe «OnpenenuTen, MaTpUIbl, CUCTEMbI TUHEHHBIX YpaBHEHHIH,

BEKTOpHAas anredpa, aHaTUTHYECKasi TEeOMETpUs» [DIEeKTpOHHBIN pecypc] : METOoJ. yKas. Ui CTY-
JICHTOB OYHOU (opmbl oOyueHus [Hampapienwit: 35.03.06 Arpoumxkenepus, 13.03.02 Dmektpo-
SHEpreTHKa M MeKkTpoTexHuka, 19.03.02 [IpoaykTel nuTaHus U3 pacTUTENBHOIO Chipbs, 23.03.03
DKcIulyaTaluus TPAHCIOPTHO-TEXHOJIOTMYECKUX MAllMH M KOMIUIEKCOB, cnenuanbHocty 23.05.01
HazemHbIe TpaHCIOpTHO-TexHONMOTHYeckue cpenactBal / coct. M.H. 3emckoBa; FOxHO-Y panbckuii
I'AY, UHCTUTYT arpouHKeHepuu. — 3-¢ U3/., uchp. u goi. — Yensounck: FOxuo-Ypansckuii ['AY,
2019. — 27 c. — Pexxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf

3. BBeneHnue B MaTeMaTHUeCKui aHamu3 [DIEKTPOHHBIN pecypc]: yued. mocodbue ais camo-
CTOSITENIbHOU PalbOThI CTYJIEHTOB OYHOW M 3a04HOM (GopM 0OydeHUs (HampaBICHHUS MOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cneuuanbuocts 23.05.01) /
coct.: O. E. Akymuu [u ap.]; FOxuo-Ypansckuit 'AY, UHcTHTYT arponmkeHepun. — YenssOuHCK:
FOxHo-Ypansckuit I'AY, 2017.-70 c. — Pexum JIOCTyMa:
http://192.168.0.1:8080/localdocs/vmat/36.pdf

4. TunoBsle pacueTsl 1o TeMe «BBeneHne B MaTeMaTHUeCKUN aHaIn3 QyHKIMK OJHOM AeH-
CTBHUTEJIBHON NEPEMEHHOM» [DNEeKTPOHHBINA pecypc]: METOJ. yKa3. JJs CTYACHTOB OYHOH (pOpMBI
oOyuenus [Hanpasienuii: 35.03.06 Arpounxenepusi, 13.03.02 DnekTposHEpreTHKA U IJIEKTPOTEX-
Huka, 19.03.02 IIpoayKThl NUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIOPT-
HO-TEXHOJIOTHYECKHX MAIllMH U KOMIUIEKCOB, crnenuaibHoctu 23.05.01 Hazemuble TpaHCHOpTHO-
texHonoruueckue cpeacrnal / coct. O.E. Akynud ; FOxHo-Ypansckuii [AY, UHCTHTYT arpounHke-
Hepuu. — 3-€ u3l., ucnp. u jgom. — Yensounck: FOxuo-Ypansckuit TAY, 2019. - 69 c. — Pexum
noctyna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf

5. TunoBoii pacuet no Teme «Iuddepennuansuoe ucuncienne GQyHKIUU OJHOU NEHCTBU-
TEIbHOW MEPEMEHHON U €ro MPUJIOKEHUS» JUIsl CAaMOCTOSITENIbHOM paboThl CTYAEHTOB [DIEKTPOH-
HBIN pecypc]: [AJ11 caMOCTOATENbHOU paboThl CTYACHTOB O4YHBIX (hakynbTeToB] / cocT.: C.B. baxe-
HoBa, 1.C. Crabynur, M.B. ®ununnosa; OxHo-Ypansckuii 'AY, UHcTUTYT arpouHkeHepuu. —
YenstOUHCK: IOxHo0-Ypanbckuit I'AY, 2017.-70 c. — Pexxum JocTyna:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

6. TunoBsle pacueTsl o TeMe «VHTerpagbHOE UCUHCICHUE (PYHKLIUU OJHOM NeHCTBUTEINb-
HOM MEPEMEHHOW» JIJISl CAaMOCTOSTEIbHOM pabOThl CTYACHTOB [ DJNIEKTPOHHBIN pecypc]: METod. yKa-
3anus / coct.: O.E. Akymuu, M.H. Apxunosa; lOxHo-Ypansckuit 'AY, UHCTUTYT arponHkeHe-
pun. — YensiOnHck: OxHo0-Y panbckuit Ay, 2016. - 82 c. — Pexxum JocTyna:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

7. Tunossle pacueTsl o TemMe «/luddepennuanbHoe U UHTETpaIbHOE UCUUCICHUS (PYHK-
IIUM JIBYX NepeMeHHbIX» [TekcT]: MeTon. ykas. [/l caMOCTOATENbHOM paboThl CTYACHTOB OYHON U
3a0uHOl ¢dopMm oOyuenus (HampaBieHus mnoarotoBku 23.03.03, 23.03.02, 35.03.06, 13.03.02,
44.03.04, cnermansHocth 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, Un-
CTUTYT arpounkeHepuu. — Uensbunck: FOxuo-Ypansckuit 'AY, 2018. — 80 c. — Pexxum noctyna:
http://nb.sursau.ru:8080/localdocs/vmat/45.pdf

8. TunoBble pacdeTsl 10 TeMe «PsabDy [DIEKTPOHHBIA pecypc]: METOMA. yKa3. JUIsS CTY/ICH-
TOB O4HOU Qopmbl 00yueHus [HampasneHuit: 35.03.06 Arpounxenepus, 13.03.02 DnexTposHepre-
THKa M 3JeKTpoTexHHKa, 19.03.02 [IpoayKThl muTaHUs U3 PacTUTENBHOrO cbipbs, 23.03.03 Dxc-
IUTyaTalusl TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIllMH M KOMIUIEKCOB, crnennaibHoctu 23.05.01 Ha-
3eMHBIE TPAHCTIIOPTHO-TexHONorn4Yeckue cpeactral / coct.: O.E. Axymuu, C.A. Cxpunka; KOxHo-
VYpanbckuit 'AY, VHCTUTYT arpoumHXeHepuu. —3-€ u3d., ucrp. u jgon. — Yensbunck: FOxHo-
VYpaneckuiit [AY, 2019. — 69 ¢. — Pesxxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf

9. luddepenumanpHble ypaBHEHUS B IPUKJIAIHBIX 3a/1a4ax [ DJIEKTPOHHBIN pecypc]: MeTo.
yKa3. JUIsl CTYIGHTOB O4YHOU (popMbl 00yueHus [Hanpasnenuii: 35.03.06 Arpourxenepus, 13.03.02
OneKxTposHepreTuka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl nUTaHUS W3 PACTUTEIBHOIO CBIPBA,
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http://192.168.0.1:8080/localdocs/vmat/34.pdf
http://nb.sursau.ru:8080/localdocs/vmat/51.pdf
http://192.168.0.1:8080/localdocs/vmat/36.pdf
http://nb.sursau.ru:8080/localdocs/vmat/47.pdf
http://192.168.0.1:8080/localdocs/vmat/29.pdf
http://192.168.0.1:8080/localdocs/vmat/28.pdf
http://nb.sursau.ru:8080/localdocs/vmat/45.pdf
http://nb.sursau.ru:8080/localdocs/vmat/50.pdf

23.03.03 DOkcmmyarausi TPaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH M KOMIUJIEKCOB, CIEIUATBHOCTH
23.05.01 HazemHuble TpaHCHOpPTHO-TeXHOJNOTHUeckue cpeactBa]l / coct.. O.E. Akynuy,
C.A. Ckpunka, N.C. Crabynut; FOxno-Ypansckuii 'AY, UHCTUTYT arponHXEHEpUH. — 2-€ U3]L.,
ucrip. u  jpon. — Yemsabunck:  KOxkHo-Ypansckuii ['AY, 2019.—-81c.—Pexum mgoctyma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf

10. Tunogoii pacuet o Teme «Teopusi BEpOSITHOCTEW» [ DIECKTPOHHBIA pecypc]: METO. yKas.
UL CTyZIEeHTOB O4HOH (opmbl oOyuyenus [Hampasienuid: 35.03.06 Arpoumxenepus, 13.03.02
DJIeKTpodHEpreTuka U 3ekTporexuuka, 19.03.02 [IpoaykThl TUTaHUS U3 PACTUTEIBHOTO CHIPHA,
23.03.03 DOkcrutyaTanus TPaHCHOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIUAIBHOCTU
23.05.01 Hazemubie TpaHCIOpPTHO-TeXHOJOTHYecKHe cpeactBa] / coct.. O.E. Akynuy,
M.B. ®unmunnosa; KOxHo-Ypansckuii 'AY, UHCTUTYT arpouHXeHepuu. — 2-¢ U3J., UCIp. U JIOIL. —
YensaOuHCK: IOxHo0-Ypanbckuit Ay, 2019. - 106 c. — Pexum JIoCTyna:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf

11. Tunosie pacyeTsl Mo TeMe «MaTeMaTnyeckasi CTaTUCTHKa» [ DJIEKTPOHHBINA pecypc]|: Me-
TOJA. yKa3. JUIS CTYIEHTOB O4HOU (opmbl oOydeHus [HampasneHuit: 35.03.06 ArpouwmkeHepws,
13.03.02 DnextposHepreTuka u 3ekTporexuuka, 19.03.02 [IpoaykThl muTaHUs U3 PACTUTEIIBHOTO
ceipbi, 23.03.03 DkcmiyaTaiust TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMILJIEKCOB, CTICIHATb-
Hoctu 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJOTHYECKHUE cpenctal / coct. M. H. Apxumosa;
IOxHO-Ypansckuit ['AY, Uactutyt arpounrxenepun. — 4-¢ us., ucnp. u aon. — Yensounck: FOx-
HO-YpanbCKui T'AY, 2018.-72 c. — Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf

Metoanueckue pa3paboTKy, ykazaHHble B 11.3 @OC, HCTIONB3YIOTCS P aHAIN3€ KOHKPET-
HBIX cuTyarui (cm. 1. 12 PILJY).

4. MeToauveckne MaTepHuaJIbl, ONpee/siolue Npoue1ypbl OHeHUBAHUS 3HAHUI, YMEHHUH,
HABBIKOB M (MJIM) ONBITA AeSITeJIbHOCTH, XaPAKTEPU3YIOUINX C(POPMHUPOBAHHOCTH KOMII e-
TeHIUHI

B naHHOM pasznene METONMYECKHE MaTEpUaibl, ONPEACIAIOIINE MPOLETYPhl OLEHUBAHUS
3HAHWW, YMEHUH, HAaBBIKOB, XapaKTepHU3yLUX 0a30BbIil 3Tan (OpMHUPOBAHUS KOMIETEHIMH IO
qucuuinHe «MaremaTuka», IpUBEACHBI IPUMEHUTENIBHO K KaKIOMY M3 UCIOJIB3YEMBIX BHJIOB
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTali 00yJaromuxcs.

4.1. OueHo4HbIe CpeACTBA /ISl NPOBEACHHUS TEKYIIero KOHTPOJIsl yCIeBaeMOCTH
4.1.1. OTBeT HA NPAKTHYECKOM 3aHATHHU

OTBeT Ha MPAKTUYECKOM 3aHATHUU MCIOIb3YETCs JUIsl OLIEHKM KauyecTBa OCBOEHHUsS 00ydaro-
IIMMCSI OCHOBHOM MpogecCHOHaNbHON 00pa30BaTeIbHON MPOrpaMMBbl 1O OTAEIbHBIM BOIIPOCAaM U
TeMaM JUCHMIUIMHBL. TeMbl U IUIaHbl 3aHATUH (CM. METOApa3paboTKU 1. 3) 3apaHee cCOOOIIATCs
obyyaromumcs. OTBET OLEHUBAETCS OLEHKOW «OTJIMYHO», «XOPOILOY», «yHAOBIECTBOPUTEIBHOY» WUIH
«HEYIOBJIETBOPUTEIILHO.

Ne O11eHOYHBIE CPEJICTBA Kona u HanmeHnoBa-
OTBeT Ha MMPAKTUICCKOM 3aHITHU HUE UHJIUKATOpa
KOMIIETEHIINH
1 o ' X NJ-1 OIK-1
Haiitn pemenne auddepeHnnaIsHOro ypaBHEHUS -2y=e
p A bep P y-ey " | Hcmomb3yer OCHOB-
yIIOBJIETBOPSIOIIEE HAYAIBHOMY YCIIOBHUIO y(O) =-1. HbIE 3aKOHBI €CTECT-

BCHHOHAY4YHbIX JUC-
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http://nb.sursau.ru:8080/localdocs/vmat/48.pdf
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf

Ne O11eHOYHbBIE CPEJICTBA Kox u HaumeHnoBa-
OTBeT Ha MPAKTUYECKOM 3aHSATUU HUE UHJUKATOpa
KOMIIETEHIIUHA

[UIUTAH [T PEIICHUS
CTaHIApPTHBIX 337139 B
COOTBETCTBHH C Ha-
MPaBJICHHOCTHIO MPO-
(heccuoHaNBHON Jies-
TEILHOCTH

1 | (nexoTopsle 3a1aHUs) NJI-1 OIIK-5 Yyact-

BYET B 3KCIICPHMEH-
TaJIbHBIX UCCIIEI0BA-
HUSX AIEKTPOOOOPY-
JIOBaHUS M CPEIICTB
aBTOMATU3AIUH

Kpurepun ouenku orera (Tabi1.) TOBOAATCS 10 CBEACHUS 0OYUYaIOMIMXCS B HaYalle 3aHSATHI.
OneHka 00BsBISIETCS 00YYAIOLIEMYCSl HETIOCPEACTBEHHO MOCTIe OTBETA.

Ixana

Kpurepun oueHuBanus

Onenka 5
(oTIIMYHO)

- 00yyaroIuiics TOJHO YCBOWII Y4eOHBIM MaTepua,

- MPOSIBIISICT HABBIKKM aHAJIM3a, 0000IICHHSI, KPUTHIESCKOTO OCMBICTIC-
HUSL U BOCHPUITHS MH(POPMAIMU, HABBIKA MPUMEHEHHUS OCHOBHBIX
MaTeMaTUYeCKUX METO/IOB;

- Marepuall M3JIOKEH IpaMOTHO, B OMPEACIICHHOW JOTMYECKOM Io-
CJIEI0BATEIIbHOCTH, TOYHO UCIIOJIb3YETCS TEPMHUHOJIOT U,

- MOKAa3aHO YMEHHE WIUTIOCTPUPOBATh TEOPETHUYECKUE MOJIOKEHUS
KOHKPETHBIMU ITPUMEPAMH, IPUMEHSTh UX B HOBOM CUTYallUU;

- IPOJAEMOHCTPUPOBAHO YMEHHE PEIIATh IPUKJIIAIHBIE 3a1a4H;

- IPOJIEMOHCTPHPOBaHa C(HOPMUPOBAHHOCTh U YCTOMYUBOCTH 3HA-
HHM, YMEHUH U HAaBBIKOB;

- MOTYT OBITh JOMYIIEHbI OJHA-TBE HETOYHOCTH TPU OCBEIICHUH
BTOPOCTEIEHHBIX BOIIPOCOB.

Ouenka 4
(xoporto)

OTBCT YAOBJICTBOPACT B OCHOBHOM TpC6OBaHI/I$[M Ha OICHKY ((5», HO
MIPH 5TOM UMEET MECTO OIMH U3 HEAOCTaTKOB:

- B YCBOCHHUH Y4EOHOTr0 Marepuasna JIONMyIIeHbl HEOOIbIIHe MPoOebl,
HE MCKa3UBIIUE COIEP)KAHUE OTBETA;

- B pCHICHUHN MPUKIAAHBIX 3aJia4 JOMYUICHBI HE3HAYUTCIIbHBIC HETOY-
HOCTH.

Orenka 3
(YIOBIETBOPUTENHHO)

- HENOJIHO WJIM HETOCIIE0BATEIbHO PACKPBITO COJAEPKAHME Marepua-
71a, HO MOKa3aHo o0IIlee MOHUMaHUe BOMPOCca U MPOIEMOHCTPUPOBAHBI
YMEHHS, JOCTATOYHBIE ISl JATbHEUIIIET0 YCBOCHUS MaTepHaa;

- UIMETIUCh 3aTPyAHEHUS WU JOMYIIEHBl OMUOKHA B OMPEIEIEHUH TO-
HSTUH, UCIOIb30BAHUU TEPMHUHOJIOTHH, B NMIPUMEHEHUH MaTreMarhye-
CKMX METOJIOB PEIIECHUS IMPUKIAAHBIX 3aJa4, UCIPABIEHHBIC I10CIIE
HECKOJIbKUX HaBOJAIINUX BOIPOCOB;

- IPU HEIMOJHOM 3HAaHUM TEOPETUUYECKOr0 Marepuaja BbISBICHA He-
JToCTaTro4YHasi COOPMHUPOBAHHOCTh YMEHUW M HABBIKOB, OOYJarONTUNCS
HE MOXET MePEHOCUTh 3HAHUS B HOBBIE IPOOIEMHBIE CUTYAITHH.

Ornenka 2
(HEeyIOBJIETBOPUTEINIBLHO)

- HE PacKphITO OCHOBHOE CO/IepKaHHe yueOHOro Marepuaia;
- 0OHapy)XeHO HE3HAHWE WJIM HENOHMMaHHe OONbIIel WIN Hamboiee
BaXHOW YacTH yueOHOro Marepuaa;
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HIxana

Kpurepun oueHuBanus

- JOIMYIICHBL OIIMOKHU B OnmpeaAciICHUU HOHHTHﬁ, IIpHU UCITIOJIB30BaHUHN
TEPMUHOJIOTHH, B IPUMECHCHUN MAaTEMAaTHYCCKUX METOA0B IIpH PEIic-
HHUHU MPUKIAJHBIX 3a1a4, KOTOPbIC HE UCHPABJICHBI ITOCJIC HCCKOJIBKHUX
HaBOJAIINX BOIIPOCOB;

- HC C(bOpMHpOBaHBI KOMIIECTCHIINHU, OTCYTCTBYHOT COOTBCTCTBYIOLIUEC
3HaHWA, YMCHUA U HABBIKHU.

4.1.2.KonTposbHas padora

KOHTpOHBHaH pa60Ta HCIOJIB3YCTCA MJIs1 OLUCHKHW Kadu€CTBA OCBOCHUSA O6y‘IaI-OH_II/IMCH 06pa—
30BaTCIIbHOM nporpamMmsl o OTACIBHBIM TEMaM AUCHHILIJIMHBIL. KOHTpOHBHaH pa60Ta OLCHUBACTCsA

nperioaaBaTCjIcM OI.[GHKOI71

GBauYTCHO», KHEC 3aUYTCHO».

Conepxanre KOHTPOJIbHOM paOOThl U KPUTEPUM €€ OLICHKU (TadJl.) TOBOAATCS J0 CBEICHUS
CTYICHTOB B Hadasie 3aHATUN. OleHKa OOBSBISIETCA CTYJIEHTY HEMOCPEACTBEHHO IOCTIE MPOBEPKU
pabotsl npenogaBareneM. Pabora BeimonHseTcs B otaenbHoN TeTpanu (12-18 mucToB) B KIETOUKY.

HMIxkana

Kpurepun oneHuBanus

3a4TCHO

- paboTa BBITIOJHEHA TIOTHOCTHIO;

- YMEHHUE TPaMOTHO U 000CHOBAHO MCIIOJIB30BaTh MATEMAaTHYECKUE METO-
JIbl B PEIICHUY 3a/1a4;

- B PCIICHHMH HET MaTeMaTHYeCKMX OIMMOOK (BO3MOXHA OJIHA HETOY-
HOCTb, OIUCKA, HE SIBJISIOINASCS CIICACTBHEM HE3HAHUS WM HETIOHUMa-
HUs y4eOHOro MaTepuana).

HE 3a4TEHO
(YAOBIETBOPUTEIBHO)

- paboTa BBINIOJIHEHA HE B ITOJTHOM 00beMe;
-HE yMEET JIOTUYHO ¥ 0OOCHOBAHO HCIIOIb30BaTh MATEMAaTHYECKHE METO-
Abl B pCHICHUUA 3a1a4,
- JIOINyIIEHbI OoJjiee OJHOM OmMOKM MM Oojiee IBYX-TpEX HEN0YETOB B
BBIKJIQJIKAX, YepTekax WK rpadukax, HO CTYACHT BJIAJeeT 00sA3aTeIbHbI-
MU YMEHHUSMU 110 IPOBEPSEMOI TeME;
- HE YMeeT IPUMEHSITh MaTeMaTHUYEeCKHUE METO/Ibl B PELLICHUH 3ajiau.

4.1.3. TecrupoBanue

TectupoBanue UCHONB3YyeTCS IS OIIEHKH KauecTBAa OCBOCHHS OOYyYaroIIMMCS OCHOBHOM
npo¢eCCHOHAIBHONW 00pa30BaTEILHOM MPOTPaMMBI 1O OTACIBHBIM TEMaM WM pa3jesiaM JTUCIIHII-

nuHbL TecT OpeaACTaBIsACT

c000¥ KOMILIEKC CTAaHAAPTU3UPOBAHHBIX 3a,[[aHPII>i, MO3BOJISIONTUM yIpo-

CTUTH MPOLEAYPY U3MEPEHUs 3HAaHUHM U yMeHui oOyuatoniuxca. OOydaromuMest BbIIA0TCSA TECTO-
BbI€ 33/1aHUS ¢ (POPMYITUPOBKOM BONPOCOB M MPEIAJIOKEHHEM BHIOpATh OJJUH MPABUIIbHBIA OTBET U3
HECKOJIbKUX BAPUAHTOB OTBETOB.

Ne O1neHOYHBIE CpesICTBA Kon u HanmeHoBa-
TectupoBanue HUE UHAUKaTOpa
KOMIIETEHIINH
1 1 5 NJ-1 OIIK-1
1. Onpenenutens paBeH 0, eciu o paBeH. .. Hcnons3yer oc-
a-3 10 HOBHBIE 3aKOHBI
€CTECTBEHHOHAYY-
A)-2; b)o; B)1; T)2. HBIX JUCITUILIMH
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1-» 3
2. Marpuna A= ( 4 2) BBIPOYK/ICHA TTPU A PAaBHOM. ..

A)-5: B)3: B)4: I)s.
3. Hopmanbhbiii Bektop miockoctd X+ 2Y +Z—15=0 umeer
KOOPJIMHATHI. ..
A)(1;1;-15);  B)(@52;1);  B)(2; 1;-15); ) (1; 2; -15).

. 3X°+2x—4
4. 3uauenue npexena liM————— pasno...

x-o X°+0X -1
A) 0; b)w; B)3; I)2.

5. 3aKoH JBMKEHHUS MATEPUAILHON TOUKH UMEET BU/I
X(t) = 4t° + 8t +13, rue X(t) xoopmuHaTa TOUKM B MOMEHT

Bpemenu 1. Torga yCKOpeHHE TOYKH B MOMEHT BPEMEHH IPH
t = 2 pasno...

A)56; B)61; B)35; TI)48.

9 -8
6. Ilycts S = IdX J- f (X, y)dy Toraa o6nacts D, miomasms ko-
7 10
TOPOU BBIPAKAETCS JAHHBIM MHTETPAIIOM, UMEET BHUI. ..

A) IpAMOYTOJILHUK, Y KOTOPOT'O BCE CTOPOHBI PaBHBI;
B) npsimoyroibHEMK; B) TpeyronpHuK;
I') okpyXHOCTB C panycoM \ji .
7. JlaHbI BEKTOPHI a= (5; 4, 2) u 6 = (3; —l; 7) , TOrJa uX BEK-
TOPHOE NMPOU3BEIACHUE UMEET BU/I. ..
A) 261 —41]—7K ; B) 151 —4] +14K ;
B) —30i +29] +17k ; T)30i —29j —17k .
8. aubl komruiekcHble unena 2, =5—31 u Z, =4 —1. Torga

22, — 4z, pasHo...
A)6-51; B)-6-10i; B)-6-2i; TI) 26-10i.
9. TMocnenoBaTenbHOCTH 3a/1aHa PEKYPPEHTHBIM

cootHoureHnem @ , =4a. -a ,, & =1, a,=3. Torxaa uer-

BEPTHIN YIEH DTOH MOCIEI0BATENLHOCTH &, PaBeH...

JUTSL pEeUICHUS
CTaHJIaPTHBIX 3a-
7a4 B COOTBETCT-
BUU C HANpPaBJICH-
HOCTBIO TIpodec-
CHUOHAIBHOH Hesl-

TEJIBHOCTH

29




A)3; B)8l; B)27; I)9.

10. M3 xax10if U3 ABYX KOJOJ BHIHUMAIOT 1O 0fHOMU KapTe. CoObI-
THS A — «KapTa U3 NepPBOM KOJIOIbI — KpaCHOM MacTu» u B —
«KapTa U3 BTOPOH KOJIO/IbI — OyOHOBOI MaCTH» SIBJISIFOTCS:

A) 3aBucumbiMu;  B) He3aBucuMbIMHU;  B) coBMecTHBIMU;

I') HecOBMECTHBIMU.

1. Ecnu ocHOBHas rumotesa umeeT Bux Ho: 6°=5, To KOHKypH-
pYyIOLIeH MOXKET ObITh TUIIOTE3A ...

A)H;:6°>5; B) H,:6°<5; B)H,:c*°#4;
r H,:c”>5.
2. ToudeyHas OLIEHKA MATEMATUYECKOIO OKHUIAHUS

HOpMasbHOrO pacnpezaeneHus pasHa 11. Torna ero unrep-
BaJIbHAsl OLIEHKA MOXET UMETh BUI...

A)(10,1; 11);  B)(11;11,9); B)(10,1; 10,8);
I) (10,1; 11,9).

3. B pe3ynbrare u3MepeHuii HEKOTOPOi (PH3NIECKON BETHUNHBI
OJIHUM TIpUOOPOM (0€3 CUCTEMATUYECKUX OMIHMOOK) MOTYUYCHBI
crenyomue pe3yasTaTsl (B Mm): 12, 14, 16. Toraa necme-
[ICHHAs OIICHKA JUCIIEPCUHU U3MEPEHUN paBHa. ..

A)8; b)3; B)14; I) 4.

4. 1ana BeiOopka oObema n. Eciau kaxplil 3J1eMeHT BHIOOPKHU
YMEHBUINTh Ha 7 €IUHMIIL, TO BBIOOpOYHas aucnepcus Dy

A) yBenuuuTcs Ha 7 €AMHUIL.

b) ymenbmutes Ha 14 eaunu.

B) He usmenurcs.

I') ymenb1IuTCS Ha 7 €IMHULL.

5. BeibopouHoe ypaBHEHUE NPSMOI IMHUU perpeccud Y Ha X UMeeT

¥ - 2.5 =134(x +3,46).

BUI * *
3HaKa X paBHO ...

Torna BeIOOpOUHOE CpesiHEe TTPU-

A)-3,46; b) 3,46; B)2,5;T)-2,5.
6. Kakue u3 cneayrommx yTrBepxaeHuH SBISIOTCS BEPHBIMU?

A. BBIOOpPOYHOE CpeiHEe SABISETCS HHTEPBAIBHOM OLIEHKOM
MaTemaruueckoro oxxuganust M(X), a BeIOOpouHast tucnepcus — UH-

NJ-1 OIIK-5 Yua-
CTBYET B DKCIIEpU-
MEHTAJIbHBIX UC-
CJIEJOBaHMSX JJIEK-
TPOOOOPYAOBAHHUS
U CPEJCTB aBTOMa-
TU3ALUU
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TepBaJbHOM onleHko# aucnepcuu D(X)

B. BeIOOpOUYHOE cpeHee SBISETCS TOYEUHON OIICHKOM MaTe-
MaTuyeckoro oxxuaanusi M(X), a BBIOOpoUHasi IUCHepCcHs - HHTEp-
BaJIbHOM o1leHKOM aucnepcuu D(X)

C. BbI00OpPOYHOE cpe/iHee SIBJIsSIeTCS] TOUEYHOH OLleHKO
MaTeMaTu4eckoro o:xxkuaanusa M(X), a BbIOOpoOUHasi 1MCIePCUs -
TOYe4yHOi onenkoii gucnepcun D(X)

D. BeIOOpOUHOE CpeHEe ABISAETCA UHTEPBAIbLHON OLIEHKOM
mMareMaTHdeckoro oxxuganus M(X), a BBIOOpOYHast AUCIIEPCUS — TO-
yeuyHou oreHkou aucnepcun D(X)

7. Jlyig yero mpu MpoOBEpKE TMIIOTE3bl O PABEHCTBE CPEIHUX JIBYX
COBOKYITHOCTEH JOJKHA OBITH TIPOBEICHA BCIIOMOTATEIbHAS
npoueaypa?

A. 4T00OBI YCTAaHOBUTb, PABHBI JIU 00BEMBI BBIOOPOK;

B. uT00BI YCTAaHOBUTDb, PAaBHBI JIN JUCIIEPCUH B T€HEPAJIBHBIX CO-
BOKYITHOCTSIX,

C. 9T00BI yCTAaHOBUTH, PaBHBI JIK 00BEMBI BEIOOPOK M PaBHBI JIN JIUC-
IIEPCUU B T€HEPAIIBHBIX COBOKYITHOCTSIX;

D. Her npaBuiIbHOTO OTBETA.

8. JlomaHasi, OTpe3KH KOTOPOW COETUHSIOT TOUYKH C KOOPIUHA-
Tamu (Xi,ni), TIe Xi— 3HaYeHUe BapUAIIMOHHOTO Psija, Ni — 4acToTa,
— 3TO:

A. rucrorpamma; B. sMmupuyeckast QyHKIHS pacrpeeneHus;
C. monuron; D. kymynsrta.
9. MOImHOCTh KPUTEPHSI — ITO:
A. BEepOSAITHOCTH He JOIYCTHTh OLIMOKY BTOPOI0 poja;
B. BepoATHOCTH 1OMYCTUTH OLIMOKY BTOPOTO pO/a;
C. BEpOATHOCTb OTBEPTHYThH HYJIEBYIO THIIOTE3Y, KOI/1a OHA HEBEPHA;
D. BEeposSTHOCTb OTBEPrHYTh HYJIEBYIO TMIIOTE3Y, KOT1a OHA BEPHA.
10 Omnepanueir Han MHOXKECTBaMU A U B, pe3ylbTaT KOTOPOMl BbIjie-

JICH HAa PUCYHKC, ABJIACTCA. ..
B A

BapunaHTbI OTBETOB:

a) BUA,; 6) B\A; ) A\B; r AnB.
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[To pesymbraTam TecTta OOy4aroleMycsi BBICTABIISICTCS OLIEHKA «OTIUYHO», «XOPOIIOY,
«yIOBJIETBOPUTEIIHHO» UJIH «HEYTOBIETBOPUTEIHHO.

Kpurepuun onenuBanus orBera (Tadil.) JOBOASTCS A0 CBEACHHUS OOYy4YalOIIMUXCS 10 Hayaia
TecTupoBaHus. Pe3ynbTar TectupoBaHHsl OOBSABISETCS OOydaroleMycs HEMOCPEACTBEHHO MOCie
€ro cllayM.

Mhcara (% apamtAwMLIY oTBETOR
OrneHka 5 (OTJIUYHO) 80-100
Orenka 4 (Xopo1ro) 70-79
Onenka 3 (yIoOBIETBOPUTEIHHO) 50-69
Ornenka 2 (HEYIOBIETBOPHUTEIIBHO) menee 50

TectoBble 3aaHMs, UCIIONB3YIOIIUECS U1 OLICHKM KAauyecTBa JUCLMIUIMHBI C TIOMOILBIO MH-
dopmanmoHHbIX TexHONorui, npuseneHsl B PII/I: «10. MadopManmoHHbIe TEXHOIOTUH, HCIIOJb-
3yeMble MpHU OCYLIECTBIEHUH 00pa3oBaTelIbHOIO IMpolecca M0 AUCHUIUIMHE, BKIIOYas IepeuyeHb
POTPaMMHOTO oOecrieueHus] 1 MHPOPMAIMOHHBIX CIIPaBOYHBIX cuctem» - My TestX10.2.

4.2. Ilpouenypsl 4 OLlEHOYHbIE CPEACTBA IJIsl MPOBEAeHHUs TPOMEKYTOYHOM
aTTecTalnu
[Tpouenypa mpoBeAcHUs] TPOMEXKYTOYHOM aTTECTAllMHM Al OCOOBIX CIIy4aeB H3JI0XKEHa B
«ITonmoxxeHnu O TEeKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTECTAIlMU O0YJaroIIuXCs
o OIIOII 6akanaBpuara, cnenuanutera u Maructpatypel» @I'BOY BO HOxHo-Ypansckuii [[AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

4.2.1. Ik3ameH

DK3aMeH sBIsgeTcs (OPMOM OIIEHKM KauyecTBa OCBOCHMS 0OyYarolmuMcs OCHOBHOM mpodec-
CHOHAJIbHOW 00pa30BaTeIbHOM MporpaMMBbl O pazfenaM AucuurianHbl. [lo pe3ynpraTtam sk3ameHa
oOyuarolemMycs BBICTABISETCS OLIEHKA «OTIMYHO», «XOPOLIO», «yIOBIETBOPUTEIHLHO» WM «HE-
YIOBJIETBOPUTEIBHO.

DK3aMeH MO JUCHUTIIMHE MPOBOIUTCS B COOTBETCTBUHU C PACTIMCAHUEM POMEKYTOUHOM aT-
TECTalluM, B KOTOPOM YKa3bIBAa€TCSl BPEMsI €0 MPOBEACHUS, HOMEp ayAUTOPUU, MECTO NPOBEACHUS
KOHCYJIbTAIIMU. Y TBEPKIACHHOE paclucaHue pa3MeliaeTcs Ha MHPOPMAIIMOHHBIX CTEH/AaX, a TaKKe
Ha opUIIMaTBFHOM caiiTe YHUBEPCUTETA.

VYpoBeHnb TpeOOBaHUM ISl MPOMEKYTOUHOM aTTECTAllUM OOYYaIOIIMXCSl YCTaHABJIMBACTCS
paboueil mporpaMMoOi TUCHUTUIHHBI U TOBOAUTCS 10 CBEACHUS OOYUaOIIUXCS B HA4alle CEMECTpa.

DK3aMeHbl MPUHUMAIOTCA, KaK MpaBuIlo, TekTopamu. C pasperieHus 3aBeayIonero kapeapoit
Ha 9K3aMEHE MOXXET MPHUCYTCTBOBATh IMPENojaaBaTelib Kadeapbl, TPUBICUCHHBIA NJIsi TIOMOIIU B
npueMe ’k3amMeHa. B ciydae oTcyTCTBUSI BEIYIIETrO MpenojaBaress SK3aMeH NPUHUMAETCs Mpero-
JaBaTesieM, Ha3HAY€HHBIM paclopsKeHHEM 3aBeAyIOLIero Kadeapoil.

[TpucyTcTBHE Ha SK3aMeHe MpenoaBaTeneil ¢ Apyrux kadeap 6€3 COOTBETCTBYIOIIETO pac-
MOPSKEHUS PEKTOpa, MPOpPEeKTopa Mo yuyeOHoM paboTe WiK JekaHa (akynbTeTa He TOMyCKaeTCsl.

OOyuaromuecs MpH sIBKE Ha K3aMeH 00s3aHbI UMETh MPH ce0e 3a4eTHYI0 KHUKKY, KOTOPYIO
OHU TIPEIBABIISIIOT SK3AMEHATOPY.

Jns mpoBeneHus sK3aMeHa BeAYLIUM MpernojaBareib HaKaHyHE MOJydyaeT B JeKaHare 3a-
YETHO-7K3aMEHAIIMOHHYIO BEJOMOCTh, KOTOPAasi BO3BPALAETCs B JIEKaHAT MOCJIE OKOHYAHUS MEpPO-
MPUSATUA B JIEHb IPOBEACHUS HK3aMEHA WM YTPOM CIEAYIOIIETO JHS.
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DK3aMeH NMPOBOAMTCA 10 OMJIeTaM B YCTHOM BuUe. DK3aMEHAIIMOHHBIE OMIIETHI COCTABIISIOT-
Csl 110 YCTAHOBJIEHHOW (hOpMe B COOTBETCTBHM C YTBEPKICHHBIMH Kadeapoil sK3aMeHalMOHHBIMU
BOIIPOCAMHU M YTBEPKAAIOTCS 3aBeNyIOUMM Kadenpoil exeroqHo. B 6unere conepxutcs 2 Teope-
TUYECKUX BOIIPOCA U 3a/1a4a.

DK3aMEeHaTOpy MPEIOCTaBIACTCSA IPABO 3a7aBaTh BOIPOCHI CBEPX OmieTa, a TakKe OMUMO
TEOPETUYECKUX BONPOCOB NaBaTh JJI PELICHHs 3aJa4d M IPUMEPBI, HE BBIXOASILME 3a PaMKU
IIPOMIEHHOI0 MaTepuasa 1o U3y4aeMoi JUCLUIUIMHE.

3HaHUs, YMEHUS U HAaBBIKM O0yJaroIIUXCsl ONPEEIISIOTCS OLIEHKAMU «OTIIMYHOY, «XOPOILOY,
«YIOBJICTBOPUTEIILHO»,  «HEYIOBIETBOPUTEIIBHO», KOTOPBIE  BBICTABISIIOTCA B 3a4E€THO-
9K3aMEHAIlMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHUXKKY 00y4aroIlerocs B IeHb 3K3aMeHa.

[Ipn npoBeaeHMM YCTHOIO SK3aME€Ha B ayAMTOPUM HE JOJDKHO HaXOJUThCs 0ojiee BOCBMU
o0yyJaroImuxcs Ha OJHOI0 MPErnoaaBaTes.

[Tpu mpoBeneHNH yCTHOTO 3K3aMeHa OOy4aromMKCs BHIOMpAeT 3K3aMEHALMOHHBIN OWIIET B
cllyyailHOM IopsiKe, 3aTeM Ha3blBaeT (aMHIIMIO, UM, OTYECTBO U HOMEP 3K3aMEHAllMOHHOIO OU-
jera.

Bo Bpems sk3aMeHa o0ywyaromuecs MOT'YT MOJIb30BaThCS C pa3pelleHus 3K3aMeHaTopa Mnpo-
rpaMMOH JMCUUIUIMHBL, CIPAaBOYHONW W HOPMATHBHOH JINTEPATYPOH, APYTUMH ITOCOOMSIMHA U TEXHU-
YECKUMH CPEACTBAMM.

Bpemst moaroToBKM 0TBETA MU CAadYe K3aMEeHa B YCTHOH (hopMe JTOJKHO COCTAaBJIATH HE Me-
Hee 40 MUHYT (110 JKeJIaHUI0 00Y4aroLIerocss OTBET MOXKET OBbITh 1OCPOUYHBIM). BpeMmsi oTBeTa — He
6onee 15 MUHYT.

OOyuaronuiicsi, UCHBITHIBAIOLINI 3aTPyAHEHUs MIPU HOJATOTOBKE K OTBETY 10 BBIOpaHHOMY
uM OWieTy, MeeT IpaBo Ha BEIOOP BTOPOTO OMIIETa ¢ COOTBETCTBYIOIIMM MPOJJICHUEM BPEMEHH Ha
noAroToBky. IIpu OKOHYaTEIbHOM OLIEHMBAHUU OTBETA OLIEHKA CHIDKAeTCs Ha oJuH Oayul. Brinaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnu oOyuaromuiicss siBUICS Ha 9K3aMEH, M, B3sB OMJIET, OTKazajics OT IPOXOXKJICHUS aTTe-
CTallMU B CBSI3U C HEIIOATOTOBIICHHOCTHIO, TO B BEJIOMOCTH €MY BBICTAaBJISICTCS OLICHKA «HEYZOBIIE-
TBOPUTEIBHOY.

Hapymienne IUCHUIUIMHBI, CIHMCHIBAHWE, MCIIOJNB30BaHUE OOYYAIOIIUMUCS Hepa3peuIeHHbBIX
MIeYaTHBIX U PYKOMHMCHBIX MaTepUaloB, MOOMIIBHBIX TeJIe()OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYT'HX BHJIOB JUYHON KOMMYHHUKAIIMOHHOW M KOMIIBIOTEPHON TEXHU-
KM BO BpeMs aTTEeCTAllMOHHBIX MCIIBITAaHUM 3amperieHo. B ciydae HapymieHUs 3Toro tpeGoBaHUsS
npenojaBaTesb 00s3aH yIaluTh 00yYarollerocs W3 ayJUTOPUU U MPOCTaBUTh €My B BEJOMOCTH
OLIEHKY «HEYAOBIETBOPUTEIBHOY.

BeIcTaBiieHHE OLEHOK, MOJTYYEHHBIX NPU MOJABEACHUU PE3YNIBTATOB MPOMEXYTOYHOM aTTe-
CTallUM, B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb U 3a4ETHYIO KHWKKY IIPOBOJUTCS B IPUCYTCTBUU
camoro oOyuaromerocs. IIpenonaBareny HeCyT MEPCOHAIBHYIO OTBETCTBEHHOCTh 33 CBOEBPEMEH-
HOCTb U TOYHOCTb BHECEHMS 3allMCEd O pe3ysbTaTax IMPOMEXYTOUYHOH aTTeCTallid B 3a4yeTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4E€THHIE KHUKKH.

HesiBka Ha 5K3aMeH OTMEYaeTcs B 3a4€THO-DK3AMEHALIMOHHOW BEJAOMOCTH CJIOBAMHU «HE
SIBUJICS».

Jnis oOyyarouxcsi, KOTOpble HE CMOIJIM C/1aTh SK3aMEH B YCTAaHOBJIEHHBIE CPOKU, Y HUBEP-
CUTET YCTaHAaBIIMBACT MEPUOJ JMKBUIALUHN 3aJ0JDKEHHOCTH. B 3TOT nmepuoa npenojgasareny, npu-
HUMaBILIME HK3aMeH, JOJDKHBI YCTAHOBUTh HE MeHee 2-X JHeW, Korja oHM OyayT NMpUHUMATh 3a-
NOJbKeHHOCTH. MHpopmanus o NMUKBUAAIMM 330DKEHHOCTH OTMEYaeTcss B HK3aMEHAllMOHHOM
JIUCTE.

WHBanuapl ¥ 11ia ¢ OrpaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBBS, MOTYT CJJaBaTh 9K3aMEHbI B
MEXCECCHOHHBIN MEePHOJ B CPOKH, YCTAaHOBJICHHBIE WHAWBUIYAIbHBIM y4eOHBIM IIaHOM. VHBanu-
Ibl ¥ JMIA C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/0POBbsl, HMMEIOLIUE HAPYLIEHUS OMOPHO-
JBUTATEIbHOTO almapara, JO0MYyCKAalTCs Ha aTTECTAllMOHHBIE MCIBITAHUS B COIPOBOXKIEHUHU ACCH-
CTEHTOB-COIIPOBOXAAIOIIHNX.
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[Tpouenypa mpoBeAcHHSI TPOMEXKYTOYHOM aTTECTAIlMH JJIsi OCOOBIX CIIy4aeB HM3JI0XKEHA B

«[TonoxxeHNH O TEKyIIeM KOHTPOJE YCHEBAEMOCTH M HMPOMEXKYTOUHOH aTTeCTallny OOYJaroluXcs
no OIIOII GakanaBpuara, cnenuanurera u Maructparyps» ®I'BOY BO IOxno-Ypansckuit [AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne O11eHOYHBIE CPEJICTBA Kox u HanmeHoBaHue
Dk3aMeH WH/IMKAaTOpa KOoMIIe-
TCHIUU
1 1 cemecTp NJ-1 OIIK-1

1.  Marpuusl, neiictBust ¢ HUMU. OnpenenauTenu 2-ro u 3-ro
MOPSAIKOB M UX CBOMCTBAa. MUHOpHI U anredpandeckue J10-
nosiHeHus. Pa3snoskeHue onpenenuTens Mo 3JIeMeHTaM Ka-
Koro-nubo psga. Onpenenutenu N-ro NopsaKa.

2. CucteMsl IByX M TpeX JIMHEHHBIX YpaBHEHHH, UX pelie-
Hue. MarpuyHas 3anuch CUCTEMbI JIMHEWHBIX ypaBHEHUH. Meron
I'aycca. IIpasuno Kpamepa.

3. Bekropsl. JIuHeitHbIe onepanuu Hajx BeKTopamu. Teope-
MBI O IIPOEKIIMK BEKTOpAa Ha OCh. [IoHATHE TMHEWHOIO NMPOCTPAH-
crBa. JInHEeHO He3aBUCHMMBbIE BEKTOPHL. basuc. Pasnoxenue Bek-
Topa no 6asucy. Koopaunatsl BekTopa. Hanpasnstonue KocuHy-
Chl U JJIMHA BeKTOpa. JIMHelHble onepanuu HajJ BEKTOpaMHu B KO-
OpIMHATHOU (opme.

4. CxansipHOoe NMPOU3BEACHHE BEKTOPOB, €r0 CBOWCTBA, BbI-
paxeHue B KoopauHaTHOU (opme. J[mmHa BeKTOpa U yroyl MEeXIy
JBYMslI BEKTOpamMH. ¥YCJIOBHUE OPTOTOHAJIBHOCTU JIBYX BEKTOPOB.
[TpyMeHeHre CKaISIpHOTO MIPOU3BEACHUS B PEIICHUN MPUKIIATHBIX
3azay.

5. BektopHOe mpousBeneHUE BEKTOPOB, €r0 CBOWMCTBA, BbI-
pakeHHe B KOOpAUWHATHOU ¢opme. HekoTopble MpHIIOKEHUS BEK-
TOPHOTO POU3BEICHMUS.

6. CmemanHOe NpoU3BeIeHNE TPEX BEKTOPOB, €r0 CBOIMCTBA,
BbIpaXXEHHE B KOOPAMHATHON (opme. IIprMeHeHne cmemaHHOro
MIPOU3BE/ICHUS B PEICHUU MPUKJIAJAHBIX 3a]1a4.

7. IlonsiTue 00 ypaBHEHMM JIMHMM Ha IUIOCKOCTH. DOpMbI
YPaBHEHHUs NPSIMOM HA IUIOCKOCTH. YTOJI MEXKIY NPSIMBIMU. Y CII0-
BUSI NApAJJIEIBbHOCTH M NEPHEHAMKYJISIPHOCTH MPSAMBIX. YpaBHE-
HUE Ty4yKa MpsMBIX. 3ajJaud, peliaeMble METOJOM KOOpJAUHAT
(paccrosiHME MEXIYy IBYMs TOYKaMH, JIeJIEHUE OTpe3Ka B JIaHHOM
OTHOIIICHUN).

8. KpuBble BTOpPOro mopsijika: OKpy»KHOCTb, JIJIMIIC, TUIIEp-
Oosa, mapabosa, UX TEOMETPUUYECKHUE CBOWCTBA U YPABHEHUS.

9. YpaBHeHHs IUIOCKOCTH B IPOCTPAHCTBE. YTOJI MEXIY
IUIOCKOCTSIMU. Y CJIOBHSI MApaJIENbHOCTH U MEPIEHAUKYIIPHOCTH
IUIOCKOCTEN. PaccTosiHME OT TOUKH 10 TNIOCKOCTH.

10. VYpaBHeHHs MPSIMOM B MPOCTPAHCTBE. YTOI MEXIY Tpsi-
MbIMH. B3auMHOE pacnosiokeHue MpsIMbIX B IIPOCTPAHCTBE. YTOI
MEXIY MPSMOM U TUIOCKOCTBIO.

11. VpaBHeHHe MOBEPXHOCTH B IMpocTpaHcTBe. Llmnmuuapu-
yeckue noBepxHoctu. Chepa. Dmmurnconn. ['unepoonounsst. [1apa-
6onounpl. ['eomerpuueckie CBOWCTBA 3TUX MOBEPXHOCTEH, Hccie-
JIOBaHHE UX (POPMBI METOJIOM CEYEHUI.

12. MmuoxectBo BemecTBeHHbIX yncen. Oynkiusa. O6macThb

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTECT-
BCHHOHAYYHBIX OHUC-
LUIUIMH JUIS PeIleHus
CTaHJAapTHBIX 3a/1a4 B
COOTBETCTBHUH C Ha-
IIPaBJIEHHOCTbIO MPO-
beccruoHanbHOM nes-
TEJIbHOCTH
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ee ompenenenus. CriocoObr 3amanus. Knaccudukanus ¢GyHKIINMA.
[TonsipHas cuctema koopauHaT. KpuBble B MOJSPHBIX KOOPAUHA-
TaXx. MoHoToHHBIe GYyHKIUU. CHOXHBIE U B3aUMHO-OOpaTHbBIE
byHKINN.

13. YucnoBas mocienoBarenbHOCTh. [Ipenen uucnoBoi mo-
cienoBaTeNbHOCTH. CXOASIIMEcs U pacXOASIIUEcs YUCIOBBIE I10-
CJIEIOBATEIbHOCTH.

14. Tlpenen Qynkuuu B Touke. OAHOCTOPOHHHE MPEAEIHI
byakuumid. [Ipenen ¢yHkmu B 0€CKOHEUYHOCTH. beckoHEUHO Ma-
able U 6eckoHeyHO Oosbmne (pyHKuuU B Touke. CBoiicTBa Oecko-
HeyHO MaybiX GyHKIMA. CBolcTBa npeaenoB ¢yHkuuid. [Ipusnaku
CYIIECTBOBaHMS MPEIEOB (0 Mpesene MpoMexXyTOUYHON (PyHKINH,
0 TIpejese MOHOTOHHOM ¢yHkiuK). HeonpeneneHHOCTH U METOIbI
UX pacKpbITUs. 3aMedaTebHble IpPEeibl M CIEACTBUS U3 HHUX.
CpaBHeHue O€CKOHEYHO MaJlbIX.

15. HenpepbIBHOCTH ()yHKIMK B TOYKE, HA MHOXKECTBE M Ha
orpeske. Touku paspbiBa PyHKIMHM U UX KiaccuHKaAIusa. AJro-
PUTM HCCleoBaHUs (DYHKIIMM HA HEMPEPHIBHOCTH. JIeHCTBYS HAJ
HENPEPBIBHBIMU  QYHKIMSAMH. HenmpephIBHOCT  AJIEMEHTaPHBIX
dbynkuii. CBoiicTBa (yHKIMIA, HEMPEPHIBHBIX HAa OTpe3Ke (cylie-
CTBOBaHHE HAaUMEHbBILErO0 M HAUOOJbILIEro 3HAYEHUH, OrpaHUYEH-
HOCTb, CYIIIECTBOBAHHUE MTPOMEKYTOUYHBIX 3HAUCHUI).

2 ceMmecTp

1. 3agaun, npuBoASIIME K MOHATHIO IIpou3BOaHOM. Onpee-
JIeHHE TIPOU3BOJHOM.

2. [lpowsBojaHast OT aurebpauv4ecKoil CyMMBI, Pa3HOCTH,
IPOU3BEACHUS M YACTHOTO (DYHKIIMH.

3. [Ipou3BOIHbIE CIIOKHBIX (YHKIHMIA, 33JaHHBIX HESIBHO W
napaMeTpUYEecKu.

4. TIpousBoaHBIE OCHOBHBIX 3JEMEHTApHBIX (GYHKIHH (C
BBIBOJIOM).

5. Mubdepenman ¢ynkuun. CpoiictBa mneporo andde-
peHiuana.

6. CBsi3b MEXIy HEMPEpBIBHOCTHIO M Au(depeHIpyeMo-
CTBIO (DYHKIUH.

7. T'eoMeTpUYeCKHA U MEXaHUYECKHN CMBICI TPOM3BOIHOM
u muddepernnana 1-ro mopsiika, MX NPUMEHEHHE B PELICHUU
IIPUKJIAIHBIX 3a7ad.

8. IIpou3BoaHbIE BBICIIMX TMOPSIKOB (DYHKIHMH, 3aTaHHBIX
SBHO, HESIBHO, TaPAMETPUUECKH.

9. Mexanuueckuii CMBICIT IPOU3BOIHOM 2-TO TIOPSIKA.

10. duddepennmanst 2-ro U BBICIIHX TOPsAAKOB. Henrpa-
pPHAHTHOCTH (POPMBI U HEPEHINATOB BHICIIUX MOPSIKOB.

11. Teopemsr ®epma, Poius, Jlarpamka, Kormm.

12. TlpaBuno Jlomuranst Ui PAcKPBITHS HEOMPEIEICHHO-
CTel.

13. YcnoBust MOHOTOHHOCTH (YHKIIHUIA.

14. Dkcrpemymsl pyHKIHiA, HeoOxoaUMOe ycinoBue. Jlocta-
TOYHBIE YCIIOBUSI.

15. OrpickaHre HAMMEHBIIETO W HAMOOJBIIETO 3HAYCHUIL
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byakuun, muddepeHnrpyemMoit Ha OTpe3Ke.

16. Uccnenosanue BoimykiocTd Gpyukimu. Touku meperuoda.

17. Acumnrots! GpyHKIHUH.

18. IlepooGpasnas. HeomnpeaeneHHbIi HHTErPaAIL.

19. CsoiicTBa HeomnpeeaeHHOro uaTerpaia. Tabiuia uare-
IpaJIoB.

20. Metonpl UHTErpUpOBaHHs (HEMOCPEACTBEHHOE HHTET-
pHpOBaHUE, UHTETPUPOBAHUE 110 YACTSAM U 3aMEHOM IePEeMEHHBIX ).

21. Pa3nokeHWe MHOTOWICHA C JCHCTBUTEIBHBIMU KOA(-
(uLMeHTaMH Ha JTMHEIHBIC ¥ KBaJPATHYHBIC MHOXKUTEIH.

22. PaszjiokeHre pPalMOHAIBHBIX APOOEH Ha MPOCTEHIIHE.
WHTerpupoBanie pauroHaIbHBIX ()YHKIIHA.

23. UnrerpupoBaHre HPpalMOHATIBbHBIX (QyHKIHMI (CTeneH-
HbIE ¥ TPUTOHOMETPHUYECKHUE MTOICTAHOBKH).

24. VHTterpupoBaHre  TPUTOHOMETPHUUYECCKHX  (DYHKIIHIA.
YHUBepcalibHasi TPUTOHOMETPHYECKAs MTOACTaHOBKA.

25. BoIpakeHusl, HSHHTETPUPYEMBIC B KBaIpaTypax.

26. 3amauu, NPUBOISIIKE K TIOHATHIO ONPEIEICHHOTO HHTE-
rpasa. HTerpansHas cymma, onpenenaeHHbiil narerpair. ®opmyia
Herorona-Jleiioauna

27. CBoiCTBa ONpEIEICHHOTO HHTErpalia, TEOpeMa CyIIecT-
BoBaHUs. «Teopema o cpegHEM.

28. WurerpupoBaHue 110 4acTsM, 3aMeHa MEPEMEHHOM B OTI-
pEIeNIeHHOM UHTErpale.

29. OmpejelicHHBINM UHTErPA OT HEYETHOM U YETHOM (PyHK-
[[1H TI0 CHAMMETPHUYHOMY IIPOMEKYTKY.

30. HecobcTBeHHbIC HHTETPAbl ¢ OECKOHEUHBIMH TIpeIeia-
MH U OT HEOTPaHUYCHHBIX (DYHKITHIA.

31. BeruucieHue miomaiei miockux Guryp.

32. Boluncienue JUIMHBI Tyrd. BeraucieHne obbema Tena
BpAIICHHSL.

33. Boruncienue paboThl, CTATUCTUYECCKUX MOMEHTOB, IIC€H-
Tpa TSHKECTH III0CKOH (purypsl.

34. OyHKIMU IBYX IEHCTBHUTEIBHBIX MEPEMEHHBIX, CIIOCO-
Ob1 ux 3amanus. O0JIacTh ONpECICHHS.

35. Jlunuu ypoBHS GYHKIUH ABYX TIEPEMEHHBIX.

36. TTousTHe Tpenena U HEMPEPHIBHOCTH (QYHKIIUH JBYX TIC-
PEMEHHBIX.

37. YacTHble TPOU3BOAHBIC MEPBOTO TOPSAKA, UX TEOMET-
PHYECKHI CMBICII.

38. Tomublii AuddepeHima, ero CBs3b ¢ YaCTHBIMH MPOU3-
BOJHbIMU. MIHBapuaHTHOCTB ()OpMBI MOTHOTO JU(depeHnnaa.

39. IMpubnKeHHbIE BHIYUCICHUS C MOMOIIBIO IOJHOTO
nuddepennuana.

40. TpousBoanbie U auddepeHIHATB BBICIIUX TOPSIKOB.
TeopeMa 0 CMEIIaHHBIX TPOU3BOTHBIX.

41. TuddepeHunpoBaHme CIOKHBIX U HEIBHBIX ()YHKIIHIA.

42. KacatenbHas IUIOCKOCTh M HOPMAITh K TIOBEPXHOCTH.

43. DrcrpeMyMbl (GYHKIHH JABYX HepeMeHHBIX. Heobxomu-
MO€ ycJIOBHUE 3KcTpeMyMa. JIoCTaTouHOe yCIOBHE SKCTPEMyMa.
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44, OTpicKkaHWe HAMMEHBIIMX M HAWOONBIIUX 3HAYECHUU

GyHKIIHH.
3 cemecTp

1. 3agaun, mpuBoAsIIKME K MOHATHIO IUddepeHIHATEHBIX
ypaBHenuit (IY). [Topsnok 1Y, pemenue V.

2. 1Y mepBoro mnopsiaka. HauanpHble ycnoBus, oOIiee pe-
LICHHEe, YacTHOe pemeHue. 3anada Kommu. Teopema cymectBoBa-
HUS ¥ €IMHCTBEHHOCTH peuieHus 3anaun Komm. I'eomerpuueckas
unrepnperanus 1Y nepsoro nopsika.

3. 1Y mepBoro mopsjaka ¢ pa3aelsioIUMUCS IEPEMEHHBIMHU.

4. Onnoponneie JIY nepBoro nopsjaka.

5. Jluneiinpie  JIY  mepBoro  mopsika.  YpaBHEHHE
S1. bepnynnu.

6. 1Y Broporo mopsinka. HaganbHble ycioBwusi, oOiee pe-
LICHHE, 4YaCTHOE pelieHue. 3agada Komm.

7. Y BpICIIMX HOPSAKOB, AONYCKAIOIIME MOHWKEHHE IIO-
psaka.

8. Jluneitnbie onHopoHbie 1Y BTOporo nopsaka. JlmaeiHo
HE3aBHCHUMBIE U 3aBUCUMBIe pemieHus. Onpenenurens BpoHckoro,
€ro CBOMCTBA.

9. Teopema o ctpyktype obuiero pemenus JIOJY. Oteicka-
Hue obmiero pemenus JIOAY ¢ mocTosHHBIMU KO3 HUITHEHTAMHU.

10. JIHJ1Y BTOpOTO MOpsiAKa C MOCTOSHHBIMU KO3 DHUIIHCH-
tamu. TeopeMa o CTpyKType oOmiero pemenus. MeToJ Bapuauu
IIPOU3BOJIBHBIX MIOCTOSIHHBIX.

11. Orbickanue uvactHoro pemenust JIHIAY co cnernuans-
HBIM BHUJIOM IIPAaBOM YacCTH.

12. Teopema 0 HaJIOKEHUH PELICHUN.

13. 3apgaum, npuBoOJAIIME K MOHATUIO JBOWHOTO MHTErpaa.
JIBOMHON MHTETpas, €ro onpeacseHue. Teopema CyleCTBOBAaHUSA
JBOITHOT'O MHTETpaIa.

14. CsoiicTBa, Teopema 0 CpelHEM 3HAUEHHH.

15. Beruucnenue asoiiHoro mHTerpana. Ilepexox k mossip-
HBIM KOOpJUHATaM.

16. IlpunoxeHus ABOWHOIO MHTErpaa.

17. 3apmaum, mpuBOAAIIKE K MOHITHIO TPOWHOTO MHTErpaa.
TpolHOM MHTErpall, ero OonpeiaeciieHue, CBOUcTBa. Teopema cyue-
CTBOBaHHMsI TPOMHOTO UHTETpaJIA.

18. Beruucnenue TpoitHoro unterpaia. Ilepexon kK HuIMHA-
pUYECKUM U c(hepruuecKUM KOOPINHATAM.

19. IlpunoxeHus TpOMHOro MHTETpaja.

20. 3amava o BBIYMCIEHUHU PabOTHI EpeMeHHON cuibl. Om-
peneneHre KpUBOJIMHENHOTO MHTETpalla 0 KOOpAUHATAM.

21. CBoiicTBa, BBIYHCICHHWE KpPWUBOJIMHEHHOTO WHTErpaia
Il pona.

22. ®opmymna ['puna.

23. YcloBHs HE3aBHCUMOCTH KPHUBOJIMHEHHOrO HHTErpasa
M0 MMYTH UHTETPUPOBAHMUS.

24. HaxoxneHue (QyHKIMM JBYX HEPEMEHHBIX MO ee MOJ-
HOMY AuddepeHuuany.

25. IlpunoxxeHuss KpUBOJIMHEHHOTO MHTErpaja BTOPOro po-
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na.

26. YucnoBsle psAabl, CXOAMMOCTb M pacxoauMocTb. Heol-
XOJIUMBIE YCIIOBHUS CXOJAUMOCTH.

27. T'apmonuueckuii psan. ['eomerpuueckas mporpeccus.

28. CBOWCTBa CXOIAIIUXCS PSIOB.

29. Papapl ¢ MONOKUTENBHBIMU WieHaMu. [Ipu3Haku cpaBHe-
Hus psagos. [Ipusnak JlanamGepa. MHTerpanpubiii npuzHak Komm.
Pan Qupuxie.

30. 3nakouepenyroutuecs psaawl. [Ipusnak JleiOnuma. AG-
COJIFOTHAS, YCIOBHAs CXOJUMOCTb.

31. Crenennsie psibl. Teopema AbGens. aTepBan u paauyc
CXOJMMOCTHU CTEIEHHOTO psijna. CBONCTBA CyMMBI CTEIIEHHOTO Psi-
Jla: HEMPEepPhIBHOCTD, MOowIeHHOEe nuddepeHIpoBaHie U UHTETPU-
pOBaHUe.

32. Psanpr Tetinmopa u MakinopeHa. Pa3ioxeHue simeMeHTap-
HbIX QyHKIMI B psin Telnopa u B psg MakiopeHa.

33. IlpunoxeHue CTEMEHHBIX PAIOB K MPUOIMKEHHBIM BbI-
YUCIICHUsIM: pemeHue nuddepeHmaibHbIX YpaBHEHUH, BBIYUCIIC-
HUE UHTETPAJIOB.

4 cemecTp

34. Knaccuduxarnmst coobITHid. [IpocTpaHCTBO 3I€MEHTapHBIX
coObITuii. Anredpa coObiTuii. [loHsiTHE Ciiy4aitHOrO COOBI-
TUsA. OTHOCUTEIbHBIE YACTOTHI. 3aKOH YCTOWYMBOCTU OT-
HOCUTENIBHBIX 4acTOT. CBs3b MEX/1y BEPOSTHOCTBbIO U OT-
HOCHUTEJIbHOW YaCTOTOM.

35. Ilonsite BeposTHOCTH coObITHA. Knaccuueckoe u reomer-
PpUYECKOE ONpEIeNIEHUE BEPOSATHOCTH.

36. KomObunaTopuka.

37. HemocpecTBeHHOE BBIYMCIIEHHE BeposTHOCTH. [loHsThe
00 aKCMOMaTUYECKOM MOCTPOEHUU TEOPUU BEPOSITHOCTEH.

38. MeTo/el BEIYHCIICHUS BeposiTHOCTEeH. Teopema o moBTOpe-
HUM onbITOB (cxema bepuynnu). HauBeposTtHeiimas gacro-
Ta MPU MOBTOPEHUU OIBITOB.

39. CnyuaiiHble BETUUMHBI U 3aKOHBI UX paclipeleIeHusl.

40. JIuckpeTHbIE U HETIPEPBIBHBIC CITyYaitHbIC BETHYHHBI.

41. Psan pacmipeneneHus..

42. yHKIMS pacrpesieeHus], MIIOTHOCTh PacTpeieieHus, UX
B3aMMOCBSI3b U CBOMCTBA.

43. BeposSITHOCTh TIOTIATaHUs CIydalHOW BEIMYMHBI Ha JIaH-
HBII UHTEPBAIL.

44. YucnoBble XapaKTEPUCTUKH CIy4yalHBIX BelIMYMH. Mare-
MaTUYeCKOe OKUIAHHUE U €ro CBA3b CO CpPEeIHUM apudpme-
TUYECKHUM (3aKOH OOJbIIuX uncen). [ucrepcust u cpennee
KBa/IpaTHYECKOE OTKJIOHEHUE CIIy4aliHON BEJIMYUHBI.

45. Pacnipenenenue [lyaccona.

46. buHomMuanpHOE pacnpeeeHue.

47. HopmanbHOe pacripesiesieHUe, ero CBOICTBa, yCIOBUS, PU
KOTOPBIX OHO BO3HHKAET.

48. lleHTpaiabHOM MpeNeTbHON TEOPEMBI.

49. YucnoBble XapaKTEPUCTUKH HOPMAIBbHOTO 3aKOHA. DYHK-
uus Jlannaca. Berauciaenne BEpOSTHOCTH NMONAJAHUS CITy-
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50.
51.

52.

53.
54.
55.

56.
S7.

. 'enepanbHasi COBOKYIHOCTb U BBIOOPKA.
59.

58

60.

61.

62.

63.

64.

65.

66.
67.

68.
69.

70.
71.
72.
73.
74.
75.

76.

YallHOW BEJIMYMHBI HA 3aJaHHBIA MHTEPBAJ B Cly4ae HOp-
MaJbHOTO paclpeeiaeHusI.

[TonsiTHE O IBYyMEPHOM HOPMAJILHOM PAaCHpeIETICHUN.
[TonsTHe o paznu4HBIX (GopMax 3aKOHA OOJBIIMX YHUCEL.
Teopembl bepuymmn n YeOwimeBa. LlenTpanbHas npeaenb-
Has Teopema JIsamyHoBa.

OrnpenenieHne TEOPUU CIIy4ailHOrO Ipoliecca U €ro Xapak-
TEPUCTUKH.

OcHoBHbIE MOHATHS TEOPUU MACCOBOTO OOCITYKUBAHHUSL.
IToHsiTHE MApKOBCKOT'O CIIy4aliHOTO MpoIiecca.

[ToToku coOwrTHii. YpaBuenus Koamoroposa. IIpenensHbie
BEPOSATHOCTH COCTOSIHUM.

[Ipoueccel rudeny U pa3MHOKEHHUS.

CMO c otkazamu.

Bapuanmonnsiii psn. I'mcrorpamma, smoupudeckas QyHK-
1Us pacIpeie]IeH ], BRIOOPOYHOE CpelHEee U TUCTIEPCHS.
ToueuyHble OLIEHKM HEM3BECTHBIX apaMeTPOB pacrpeese-
HUS 110 BBIOOPKE M MX XapaKTEPUCTUKU: HECMELIEHHOCTb,
3¢ (HeKTUBHOCTD, COCTOSITENLHOCTD.

Meroasl TOJy4eHHs] TOYEUYHBIX OLICHOK: METOJ MAaKCH-
MaJbHOTO MPaBAONOA00Ms, METOJ HAaWMEHBIINX KBaJpa-
TOB, METOJI MOMEHTOB.

WNHurtepBanbHble OLIEHKU. MIHTEpBalbHOE OLIEHMBAHUE Iapa-
METPOB HOPMAJIbHOTO PACTIPEAEICHUS.

[TonsiTHE O CTaTUCTUYECKOW TUIIOTE3€ M 00IIas cxema, Oc-
HOBHBIE MeTOBI €€ mpoBepku. OmmoOku 1-ro u 2-ro pona.
Pemaromas npouenypa. MomHocts Kputepus. Jlosepu-
TenbHbIE 00nacTu. Kputepuu npoBepKu TUIIOTES.

Cucrema AByX ciydalHbIX BelW4YuH. QOyHKIMOHAIbHA,
CTaTUCTUYECKAasd M KOPPEISLMOHHAS 3aBUCUMOCTH MEXKIY
BEJIMYNHAMU.

DneMeHThI KOPPEIAIMOHHOTO aHanu3a. JIMHeHbIi perpec-
CHUOHHBIN aHAJIN3.

OcHOBHBIE CBOWCTBA PETPECCUHU.

OueHkn napamMeTpoB PErpecCHOHHOW MOJENN M0 METONy
HaVMEHBIIINX KBAaJPaTOB U CBOMCTBA ITUX OLICHOK.
YpaBHEHUS IMHEMHON PETPECCHM.

TecHoTta cBsi3u U e€ OlleHKa MO KOd(PPUIMEHTY Koppes-
117078

[TonsiTue o HenuHeWHOU perpeccur. KoppensiunoHHoe OT-
HomeHue. OnpeneneHne MapaMeTpoB HEIMHEHHBIX YpaB-
HEHUH PErpeccuy METOJ0M HaUMEHBIINX KBAJPATOB.
OnHOGaKTOPHBIN TUCTIEPCUOHHBIHN aHAIN3.

CpaBHEHME HECKOJIBKUX CPEIHUX.

[Tonsatue o aucnepcuonHoM aHanu3ze. OOmas, pakTopHas U
OCTaTOYHasl CyMMBbI KBaJIpaTOB OTKJIOHEHHM.

CBs13b MeX 1y 00111e#, (PaKTOPHON M OCTaTOUYHONW CyMMaMH.
OO6mmas, ¢pakTopHast ¥ OCTaTOYHAS AUCTICPCHH.

CpaBHEHHE HECKOJIBKHUX CPEIHUX METOAOM JUCIIEPCHOHHO-
ro aHajuus3a.

MHOroMepHbI€ CTATUCTUYECKUE METOJIBI.
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77. CoBpeMEHHbIE MaKeThl MPHUKJIAJHBIX MPOrpaMM CTaTHCTHU-
YECKOT0 aHaJIM3a.

2 (HeKoTOpbIe 3aaHus) N-1.0IIK-5 Yyact-

BYET B OKCIIEPUMEH-
TaJbHBIX UCCIIEI0BA-
HUSIX 3JIEKTPOooOOopy-
JIOBAHUS U CPEJICTB
aBTOMATH3AINH

TumoBbIe 3a7a4u K 9K3aMEHY T10 BCEM TeMaM COJICP)KaTCs B yIeOHO-METOAMYECKUX pa3pa-
6otkax xadenpsr m. 3.2. PTIJI.
[Ikana 1 KpUTEPUH OLICHUBAHKSI OTBETA 00YJAIOIIETOCs MPE/ICTABICHBI B TaOJIHIIE

IlIxana Kpurepuu onieHuBanus
OreHka 5 BCECTOPOHHEE 3HAHHE MTPOrPAMMHOTO MaTepHralia MaTEMaTUKH;, MTPABUIIb-
(oTyIYHO) HOC TMPUMEHEHUE MATEeMATUYCCKUX 3HAHWM B PCIICHUU NPHUKIIATHBIX 3a-
Jad.
Ornenka 4 3HAHHE MPOTPAMMHOI0 MaTepUalia; HAIMYUE HE3HAYUTEILHBIX OMIMOOK B
(xopor110) pelIeHUN 3aJ1a4; HEAOCTATOYHOE PACKPBITHE COJACPIKAHMS BOTIPOCOB.
Ouenka 3 3HAHUE OCHOBHBIX MATEMATHYECCKHUX TOHSITHH, METOJOB M aJfOPUTMOB,
(YZOBJIETBOPUTENILHO) | OMYCKAeT OMIMOKH MTPU UX IPUMEHCHHUU.
Ouenka 2 HET 3HAaHHUS OCHOBHOTI'O IPOrPAMMHOr0O Marepuaia, HMPHHIUIHATbHBIC

(HEeyIOBJIETBOPUTEIILHO)

OIIINOKHU IIpH1 OTBCTC HA BOIIPOCHI U B PCIICHUH 3a14a4.
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6 IUCT PETUCTPAIIMA U3SMEHEHUI

Howmep
U3MEHE-
HUS

Howmepa nucros

BaMCHCHHBIX

HOBBIX

AHHYJIMPOBaH-
HBIX

OcHOBaHME I BHECEHUS N3MEHEHUH

Ilonnuce

Pacmmugposka
HOJINCH

Jlara BHECE-
HUS U3MeE-
HEHHUSI




