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Pabouas nporpamma mucummmmnbr «MareMaTHKa» COCTABIIEHA B COOTBETCTBHUH C TpebGoBa-
HuSMH De/IepanbHOro rocynapCTBEHHOTO 06Pa30BATENBHOTO CTaHJapTa BBICIIErO 0Opa3oBaHMs
(@I'OC BO), yTBep>IeHHOr0 IpHKa3oM Munucrepcrea o6pazosanus u Hayku Poccuiickoit depe-
pauuu 23.08.2017 r. Ne 813. Pa6ouas TIporpaMma npeHasHa4eHa [Uisd IOArOTOBKH OakanaBpa Mo
Hanpasneruio 35.03.06 ArpommikeHepus, HaNpPaBIEHHOCTD — dueKkTpooGopynoBaHne H 3JeK-
TPOTEXHOJIOTHH.

Hactosmas pa6oyast mporpaMMa JUCHMIUTMHEI COCTaBIeHA B paMKax OCHOBHOH Ipodeccuo-
HaJlbHOM 00pa3soBaTebHOM IIPOrpaMMBbI (OIIOIN) u yuntsIBaET 0COGEHHOCTH 06YyYeHHS IIpH HH-
KIIFO3UBHOM 00pa30BaHHH JIMI] ¢ OTPAHMYCHHBIME BO3MOIKHOCTSIMH 3popoBbs (OB3).

Cocrasurens — crapmmit npenogasarens Baxenopa C.B.

Paboyas nporpamMma aucnumHEEl 06CYKIEHA HA 3aCeIAHAH xadenpel «MaremaTuyeckue u
€CTECTBCHHOHAYYHBIE TUCUHUILIHHED

«15» anpens 2021 r. (mpotokon Ne 9).

3as. kadenpoit «MareMaTHUeCKHE U ecTe-
CTBEHHOHAYYHBIE TUCIHUILIMHEL»,
AOKTOp TEXHHYECKHX Hayk, mpodeccop - (%(0 - E.M. Bacapsiruna

PaGoyas nporpamMma JuCHMIITHHE! 0X06GPEHA METOIMYECKOH KOMHCCHE HHCTUTYTa arpoMH-
XKECHEPUH

«22» anpens 2021 r. (mpotokon Ne 1).

IIpencenarens MeToauyYeckoi KOMHACCHH

Wucturyra arpounsxenepun ®I'BOY BO =

YOxH0-Ypanbckuit TAY, noxrop Texuu-

YECKMX HAyK, JOLEHT C.[. lllenenér

preriTonELSs,

AT
.03 AH Cradn,
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COAEPKAHHUE

[Tnanupyemblie pe3yabTaThl OOyUEHHs MO0 JUCHUIUIMHE, COOTHECEHHBIE C IJIaHH-
pyeMbiMu pesyibratamu ocBoeHus: OTIOI

1.1. ILens u 3324 QUCHUILIAHEI

1.2. KommneTreHUUU U UHIAUKATOPHI UX JOCTHKEHUN
Mecto aucuumiunel B ctpykrype OITOIT

O0beM TUCIHUIUIMHBI U BUIBI YI€OHOH PabOThI

3.1.  Pacmpenenenue o6bemMa TUCHMILIMHBI 10 BUaM Y4€OHOH paboThI

3.2.  Pacmpeznenenue ydeOHOT0 BpEeMEHH I10 pa3jieiaM U TeMam

CtpykTypa U colep)KaHHe IUCLUUIUIMHBI, BKIIIOYAIONIEEe MPAKTHUYECKYIO MOATO-
TOBKY

4.1. CopepxaHue TUCHUTITUHBI

4.2. CopepxaHue JEKIHHA

4.3. Copaepxanue 1aOOpaTOPHBIX 3aHATUI

4.4. CopepxaHue MPAKTHYCCKUX 3aHATUH

4.5. Bunasl v coaepkaHue CaMOCTOSITEILHON paboThl 00yJarOITUXCS
Y4eOHO-MeToInYecKoe 00ecreueHue CaMOCTOSTEIbHON paboThl 00yJatOIUXCsl
0 TUCIUIUINHE

@OoH/1 OLICHOYHBIX CPENICTB TSI TPOBEACHUS IIPOMEKYTOYHOM aTTeCTaluu 00y-
YAIOIMIMXCS IO JUCIUILTHHE

OcHOBHasl U JONOJHHUTENbHAS ydeOHas TUTepaTypa, He0OXoauMast Uik OCBOCHHS
JUCIUTLTAHBI
Pecypcel nHpOpManmoHHO-TeIeKOMMYHHKAIIMOHHOH ceTu «HTepHEeTY», HE0O-
XOJUMBIE JJI1 OCBOCHUS JUCIUILTAHBI
Meroandeckue ykazaHusi 1Jisi 00y4aroluXxcsi 0 OCBOCHUIO JUCIIUTUIMHBI
NudopmanoHHbie TEXHOJIOTUH, UCTIOIb3yEMbIe TP OCYIIIECTBIEHUU 00pa3oBa-
TEJBHOTO TpoIecca O AUCUUILIMHE, BKIIIOYAst IEPEeYeHb IPOTPaMMHOTO obecre-
YeHHs U HH(OOPMALIMOHHBIX CIIPABOYHBIX CUCTEM
MarepuanbHO-TeXHHUECKas 0a3a, HeOOX0qMMast JIsl OCYIIECTBICHHs 00pa3oBa-
TEJILHOTO MpoIiecca M0 TUCIUITIINHE
[Tpunoxenne. oHJT OLIEHOYHBIX CPEACTB ISl TEKYIIETO KOHTPOJIS yCIIeBaeMO-
CTH U MPOBEJICHUSI TPOMEKYTOUHON aTTeCTallMK 00yYaroIIUXCsl
Jluct perucrpaunu M3MEHEHUN
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1. Ilnanupyemble pe3yabTaThbl 00y4eHHs MO AMCUUILIHHE,
COOTHECEeHHbIE C IVIAaHUPyeMbIMU pe3yJbTatamu ocBoenusi OIIOII

1.1. Heap u 3a7a4n TUCHHUILTHHBI

BakanaBp no HampasieHuto moarotoBku 35.03.06 ArpouHkeHepus TOJKEH ObITh MOJATOTOB-
JIEH K pellIeHHI0 3a/1a4 Npo(hecCHOHAIBHON NesTEIbHOCTH CIEIYIOIUX TUIIOB. IPOU3BOICTBEHHO-
TEXHOJIOTMYECKUH; IIPOCKTHBIN.

Hesb AucHMNIMHBI — cHOPMUPOBATH Yy 00YJAIOIUXCS cUCTEMY (DyHIAMEHTaIbHBIX 3HAHUH,
HEOOXOJMMBIX ISl TOCIIEAYIOIEH MOATOTOBKM OakaliaBpa, CIIOCOOHOTO HMPUMEHSTh MaTeMaTh4e-
CKHE METOJbl B PEIICHUH MPAKTUYECKHX 33/1a4 CeIbCKOXO3AHCTBEHHOTO MPOM3BOJCTBA, a TAKKE
CIIOCOOCTBYIOIINX JajbHEHIIEMY Pa3BUTHIO JINYHOCTH.

3agaum JUCHMIIJIMHBI:

— U3YYUTHh OCHOBBI MAaTEMAaTHYECKOIO armapara He0OOXOAUMOTO ISl PEIICHHUs] TEOPETUIECKUX
U IPAaKTUYECKUX 3a7au;

— (¢dopMHpOBaTh YMEHHUS CAaMOCTOSTENILHO M3y4aTh y4eOHYI0 M HAay4yHYIO JIUTEpATypy IO Ma-
TEMaTHUKE U €€ MPUIIOKECHUSAM;

— pa3BUBATH JOTMYECKOE U AITOPUTMHUECKOE MBIIICHUE;

— MOBBILIATH OOIIMKA YPOBEHb MATEMATUYECKOUN KYIbTYPHI;

— (opmHpoBaTh HAaBBIKM MaTEMaTHUECKOIO HCCIEI0BAaHUS IMPHUKJIAJHBIX BOIPOCOB, YMEHHUS
HCIOJIb30BaTh MAaT€MaTUYECKUE METOJIbl U OCHOBBI MAaT€MaTUYECKOTO0 MOJIEIUPOBAHUS B
NPUKIIAAHBIX 33a4ax Oyayueil npodeccuoHalbHOM NesTeTbHOCTH.

1.2. KomneTeHIIMU U MHAUKATOPBI HX JOCTHKEHH i

OIIK-1 Cnocoben pemiath TUNOBBIE 3a7a4d TPO(ECCUOHATBLHOM NeSTEIbHOCTH Ha OCHOBE 3HAHUUN
OCHOBHBIX 3aKOHOB MAaTEMAaTHUYECKUX M C€CTECTBCHHBIX HAyK C MPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHA

Kox n HamMeHoBa-
HHC HHmkaTopa ®opmupyemsie 3YH
JIOCTUIKECHHS KOM-
METEHIUN
3HAHUS OOyyaromuiics TOMKEeH 3HaTh: OCHOBHBIC TIOHSITHUS U METOIBI
N-lonk-1 MaTEMaTHKH JIJIS PEIICHUS CTAHIAPTHBIX 33]1a4 B COOTBETCTBUU
Hcnonw3yeT oc- C HaMpaBJIEHHOCTHIO MPO(ECCHOHANBEHOM IeATENHHOCTH -
HOBHBIC 3aKOHBI (51.0.09-3.1)
€CTECTBEHHOHAYY- | YMCHHS OOyyaromuiics JOMKEH YMETh: UCIOIb30BaTh MaTeMaTuye-
HBIX JTUCIUATIINH CKHI ammapar JJIs PeIeHUs CTAaHIapTHBIX 32/1a49 B COOTBET-
JUISL peIleHus CTBUU C HAMPABJICHHOCTHIO TPO(ECCUOHATILHON eI TENEHOCTH
CTaHJApTHBIX 3a- - (51.0.09-Y.1)
a4 B COOTBET- HaBBIKA OO0yuaromuiics T0HKEH BJIJIeTh: HABBIKAMH HCITOJIH30BAHUS
CTBUH C HaIpaB- MaTeMaTHYECKOTO afmapara Jjsl pelieHus] CTaHJapTHBIX 3324
JIEHHOCTHIO TIPO- B COOTBETCTBHUU C HAIIPABJICHHOCTHIO MPOPECCHOHATHLHON Jes-
(heccuoHaIbHOM TEJIBbHOCTH -
JEATENLHOCTH (b1.0.09-H.1)




OIIK-5 CriocobeH y4acTBOBaTh B IPOBEIEHUH SKCIIEPUMEHTATIBHBIX UCCIIEAOBAHM B Ipodeccro-
HaJILHOU JIEITEILHOCTHU

Kox u Haumeno-
BaHUE WHJIMKATOpa

®opmupyemsie 3YH
JOCTHKEHUS KOM-
NETCHIIUH
3Haaus | OOydarommiics JOHKEH 3HATh: PyHIAMEHTAIbHBIC OCHOBEI Ma-
N-Lomxk-s TEMAaTUKHA HEOOXOUMBIE JIJISl Y9aCTHs B SKCIIEPUMEHTAIBHBIX UC-
VY4acTByeT B 9Kc- CJIEZIOBAHUSX AJIEKTPOOOOPYIOBAHNUS M CPEJICTB ABTOMATU3ALINH -
MepUMEHTAIbHBIX (51.0.09-3.2)
ucciuenoBauax | ymeHust | OOy4aromuiicsi TOMKEH YMETh: IPUMEHATh MaTeMaTHUECKU ari-
AJIEKTPO0OOPYI0- napart MpH Y4acTHH B DKCIICPUMEHTAIBHBIX HCCIICIOBAHUAX JJICK-
BaHUs U CPE/CTB TPOOOOPYAOBAHUS U CPEICTB ABTOMATU3AIINH -
aBTOMaTHU3AIUU (51.0.09-V.2)
HaBbIKK | OOy4aronIuiics TOJDKEH BJIAJCTh: HABBIKAMH ITOCTPOCHHS MaTe-

MaTHYECKHX MOjieJIe HeOOXOIMMBIX JJI YyUacTHUs B OKCIIEPUMEH-
TaJbHBIX UCCIIEIOBAHUSAX IIEKTPOOOOPYIOBAHUS U CPE/ICTB aB-

TOMAaTHU3aluu -
(51.0.09-H.2)

2. Mecto aucunminnsl B ctpykrype OINIOII

Hucnurnnuna «MaTeMaTrka OTHOCUTCS K 0053aTelIbHON YaCTH OCHOBHOM MPOQeCCHOHAb-
HOM 00pa3zoBaTeIbHON MpOrpaMMBbl OakanaBpuara.

3. O0béM AUCHUIJIMHBI U BHABI Y4eOHO0#l padoThI

O0beM guctuiuInHbl cocraBisger 12 3adetnbix enuumi (3ET), 432 akameMuuyeckwx daca

(manee yacos).

JvucuunnmHa nu3ydaercs:
- ouHas popma oOyuenus B 1, 2, 3, 4 cemecTpax;
- 3a09Hast Gpopma oOydeHus Ha 1, 2 Kypcax.

3.1. Pacnpenenenne oobeMa IMCUMIIMHBI 10 BUAAM Y4eOHOI padoThl

KommuecTBo yacoB
Brnt yuebrott pabotst 110 04HOI1 (hopme 10 3a04HOM Gopme
o0yueHus o0y4yeHus

KonraktHasi pa6ora (Bcero), 226 33

B TOM YHCJIe MPAKTHYeCKAs MOATr0TOBKa™

Jexyuu (J1) 106 20
Ipaxmuuecxue 3anamus (113) 120 18
Jlabopamopnwie 3anamus (J13) — —
CamocrosiTesibHas pa6oTa odyuarwmmxcs (CP) 125 376
Kontpoas 81 18
Hroro 432 432




3.2. Pacnpenenenne yueOHOro BpeMeHH 110 pa3jaeiaM U TeMam

Ounas popma o0yueHust

B TOM 4HCJIC

KOHTaKTHas1 pa60Ta

[¥a]
Ne remp1 | HaumenoBanue pa3zenoB u TeMm E;fgg é
1 3 m | CP =
~
1 2 3 4 5 6 7 8
Pazgen 1. Ananurrueckas TeOMETpHs C DJIEMEHTAMH JIMTHEHHON anreOpsl
1.1. DJIEMEHTHI JIMTHCHHOU anreOpbl 16 4 - 6 6 X
1.2. DJeMeHTBl BEKTOPHOU aJIreOphl 18 6 - 6 6 X
1.3. AHaMTHYECKasi TEOMETPUS 32 10 - 10 12 X
Pasznen 2. OCHOBBI MAaTEMAaTHYECKOT0O aHAIN3a
2.1. OyHKIHS 9 2 - 1 6 X
2.2. ITpenen. HenpepbsiBHOCTB 24 8 - 6 10 X
2.3. KomrmuiekcHbie uncia 9 2 - 3 4 X
HudbdepeHnmanibHoe  HUCUYHUCIIE-
2.4. HUEe (DYHKIMHA OJHOW IepeMeH- 24 10 - 10 4 X
HOI
2.5. Heompenenenuslit mHTErpa 21 8 - 8 5 X
2.6. OrnpeesieHHbI HHTErpall 21 8 - 8 5 X
Juddepennmnanbaoe ucUUCIE-
2.7. HUE (PYHKIMM HECKOJIbKUX Iie- 15 6 - 6 3 X
PEMEHHBIX
28 KpatHbie 1 KpUBOJIMHEWHbBIC WH- 31 10 i 12 9 X
TETpaIbl
) YucnoBble M (PYHKIHOHAIbHBIE 20 8 i 5 5 «
PAIBI
Paznen 3. OObikHOBeHHBIE AN (depeHIInaIbHble ypaBHEHUS
3.1. Juddepenunanbable ypaBHEHUs 24 8 - 8 8 X
390 Cucremsl § ¢ depeHInaIbHbIX 6 5 i 5 2 X
ypaBHEHUU
Paznen 4. J/luckperHast MmaTemaTrka
4.1. MHuosxectBa. OTHOLIEHUA. DIie-
5 1 - 2 2 X
MEHTBI KOMOMHATOPHKHU
4.2. bynesa anre6pa, anredpa MHO- 4 i i i 4 X
KECTB
4.3. DJeMeHThl Teopuu rpadon 6 - - - 6 X
Paznen 5. Teopust BeposITHOCTEN € 2JIEMEHTaMU MATEMATUYECKON CTaTUCTUKH
5.1. Cryualinble cOOBITHS 18 3 - 8 7 X
5.2. CrnyyaliHble BETMYHHBI 22 6 - 8 8 X
53 DJIEeMEHTHI MaTeMaTUYECKON 26 4 i 10 12 <
CTaTHCTUKH
KonTpons 81 X - X X 81
Hroro 432 106 - 120 125 81




3aounas

¢popma o0yuenust

B TOM 4HCJIC

KOHTaKTHas1 pa60Ta

[¥a]
Ne tembl | HamMmeHOBaHuME pa3ziesioB U TEM nggg g
J J3 I13 CP z
X~
1 2 3 4 5 6 7 8
Pazgen 1. Ananurrueckas TeOMETpHs C DJIEMEHTAMH JIMTHEHHOU anreOpsl
1.1. DJIEMEHTHI JIMHEHHOM anreOpbl 19 1 - 1 17 X
1.2, DJIeMEHTHI BEKTOPHOM alreOpbl 19 1 - 1 17 X
1.3. AHanuTHYecKas reoOMeTpHsl 25 - - 1 24 X
Pasznen 2. OCHOBBI MaT€MAaTUYECKOTO AHAJIN3A
2.1, DyHKIUA 12 - - - 12 X
2.2. [Ipenen. HenpepbiBHOCTH 26 2 - 1 23 X
2.3. KommekcHbie uncna 9 - - - 9 X
Hduddepennmanbaoe  ucUUCIE-
2.4. HUE (QYHKIHMHU OJIHOM IMepeMeH- 32 2 - 1 29 X
HOU
2.5. HeonpeneneHnublii ”HTErpa 33 2 - 2 29 X
2.6. OnpeJieneHHbII UHTErpaj 32 2 - 1 29 X
HuddepennmanpHoe ucUUCIE-
2.7. HUE (YHKIMM HECKOJIbKUX Iie- 21 2 - 1 18 X
PEMEHHBIX
28 KpatHbie 1 KpUBOJIMHEWHbIC WH- 21 2 i 1 18 «
TETPaIbl
) YucnoBble ¥ (PYHKIIHOHAIbHBIE 29 5 i 5 18 <
PAIBI
Paznen 3. OObIkHOBEHHBIE U (hepeHIInalIbHbIe YPaBHEHUS
3.1. JunddepennmanpHbple ypaBHEHUS 29 2 - 2 25 X
30 ChuﬂeMb{lnn@¢mpeHuHanLHHX 4 i i i 4 X
ypaBHEHHI
Pasnen 4. JluckpeTHasi MareMaTHKa
4.1. MmuoxectBa. OTHOLIEHUA. DIie-
10 - - - 10 X
MEHTHI KOMOMHATOPUKHU
4.2. bynesa anre6pa, anre6pa MHO- 10 i i i 10 <
KECTB
4.3. DJeMeHThl Teopuu rpadon 10 - - - 10 X
Paznen 5. Teopust BEpOSITHOCTEN € 3IEMEHTAMU MATEMATUYECKON CTaTUCTUKU
5.1. Crnyyvaiinble COOBITUS 27 1 - 2 24 X
5.2. CrnyyaliHble BEJTMUHHBI 27 1 - 2 24 X
53 DJIEMEHTHI MaTEMaTUYECKON 26 i i i 26 «
CTaTHCTUKH
KonTpons 18 X - X X 18
Hroro 432 20 - 18 376 18




4. CprKTypa 1 COAECPKAaHME TUCHUIIVIMHDBI, BKIIOYAKIICE MPAKTUYCCKYIO ITOAT0TOBKY

[TpakTHdeckass MOArOTOBKA MPH peaTH3aluil yYeOHBIX MPEIMETOB, KYPCOB, TUCITUILIAH
(Mopyneil) opraHu3yercs ImyTeM MpPOBEINCHHS MPAKTUYECKUX 3aHATUM, NMPAKTUKYMOB, JabopaTop-
HBIX pabOT M MHBIX AHAJIOTUYHBIX BUIOB y4EOHOU NEATEIBHOCTH, MPEIYyCMATPUBAIOIINX YIaCTUE
oOy4aroluxcsi B BBIIOJHEHUH OTIENIbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX ¢ Oynymiel mpodeccuo-
HAJIBHOU JIESITENBHOCTBIO.

[TpakTHyeckasi MOArOTOBKA MOKET BKJIIOYATh B ceOs OT/ENbHBIC 3aHATHS JEKIUOHHOIO TH-
ma, KOTOphIE MPEAyCMaTPUBAIOT mepeaauy ydeOHoW nHbopmanuu oOydaromumcs, He0OX0auMON
JUIS TIOCTIEAYIOUIETO BBIMIOJIHEHUSI paboT, CBSI3aHHBIX ¢ Oyaymied npodecCHOHaIbHOM AesTeIbHO-
CTBIO.

4.1. Copep:xanue 1M CUUIIIMHBI
Pa3nes 1. AHanuTn4yeckasi reoMeTpHs € 3JIeMeHTAMU JIMHEHHOI ajaredpbl

DJIeMeHTHhI JIMHEHHOi ajaredpbl

3HayeHue Kypca MaTeMaTHKU B NMPO(ecCHOHAIBHONW MOJATrOTOBKE M MPO(EeCcCHOHAIBHON Jes-
TenpHOCTU. [loHsATHE MaTeMaTM4eCKOro MOJIEIMPOBAHMS, METONA W AITOpPUTMa PEIICHMS 3aaad.
DeMeHTbl MaTeMaTU4eCKOH JIOTUKH; He00XO0AUMOe U 10cTaTOYHOe yciaoBUsa. CUMBOJIBI MaTeMaTH-
YECKOH JIOTUKH, UX UCIIOJIb30BaHUE.

JIuHeltHble TpeoOpa3oBaHMsl U UX MATpPHULbL, AeHCTBUs ¢ HUMU. [loHSITHE OOpaTHON MaTpHULIBI.
CucreMsl IByX U TpeX JIMHEHHBIX ypaBHEHUH. MaTpuuHas 3alicCh CUCTEMbI JIMHEHHBIX YpaBHEHUN
u e€ pemienue. Panr marpunsl. basucusiii MuHop. Teopema Kponekepa-Kanemnu. HMccinenoanue
COBMECTHBIX CUCTEM JIMHENHBIX ypaBHEeHUN. ba3zucHeie pemenus. Cucrema N TMHENHBIX YpaBHEHUN
¢ N HeusBecTHbIMU. Metop ['aycca. Haxoxxaenue oOpatHoil MaTpuliel. OnpeaenuTesnn BTOporo u
TPETHETO MOPSAIKOB, UX CBOMCTBA. MUHOPHI U ainredpanyeckue JONONHEHNs. Briuncienne onpene-
JIMTENS pa3jiokeHueM 1o crpoke (cronduy). Dopmyisl Kpamepa.

DJIeMeHTbI BeKTOPHO aJredpbl

BekTtopsl. JIuneiiHble onepaiuu Haja BeKTopaMu. TeopeMbl 0 MpoeKIuu BeKTopa Ha ock. Koop-
nuHaThl BekTopa. JIuHeiiHO He3aBUcHMBbIe cucTeMbl BeKTOpoB. basuc. Pasnoxenue Bekropa no Oa-
3ucy. Hanpasnsroniye KOCUHYCHI U 1JIMHA BeKTopa. [IoHsATHE 0 BEKTOPHBIX JIUarpaMmax B HayKe U
TexHuke. CKalsipHOe NMPOU3BEACHUE BEKTOPOB U €r0 CBOICTBA, BBIpAXKEHHE B KOOPAMHATHON (op-
Me. /lnuHa BeKTOopa M yros MeXJy JBYMs BEKTOpPaMHU B KOOpJIMHATHOH ¢opme. YcioBue opToro-
HaJIbHOCTHU JIBYX BEKTOPOB. MeXaHUYECKUN U T€OMETPUUECKUI CMBICI CKAJIIPHOTO MPOU3BEICHUSI.
BekropHoe npousBeneHHE IBYX BEKTOPOB, €r0 CBOMCTBA, BbIpa)XKEHHE B KOOPAMHATHON (opMme.
VYcnoBre KOJUTMHEAPHOCTHU JIBYX BEKTOpOB. [IpocTelinine npuiokeHns BEKTOPHOTO MTPOU3BEICHNUS.
CMenanHOe MpoM3BeNEeHUE Tpex BeKTOpoB. CBOWCTBA M BBIpakK€HHE B KOOPAMHATHOH (opme.
[IpumeHeHne cMeIIaHHOTO POU3BEICHUS B PELICHUH PUKIIAJAHbIX 3a/]1a4.

AHAJTUTHYECKAasl TeOMeTPHUs

VYpaBHeHUs TUHUHA Ha TUIOCKOCTH. Pasnuunble hopMbl ypaBHEHHsI IPSMOI Ha MIOCKOCTH. YTOI
MEXy MPSIMBIMH. Y CIIOBHE MApaIeIbHOCTH U TEPIeHINKYIIsIpHOCTH. [lepecedenne AByX MpsMbIX.
VYpaBHeHHE MydKa NPSMBIX, IPOXOIALIMX Yepe3 JaHHYI0 TOUKy. Meros koopAauHaT. OCHOBHBIE 3a-
Ja9y Ha METOJ KOOPAHMHAT (PacCTOSIHHE MEXY IBYMS TOUKAMH, JISICHHE OTpe3Ka B JAaHHOM OTHO-
IIEHUH, PACCTOSIHHE OT TOYKH JI0 MpsiMoii). KpuBble BTOpOTo MOpsiiKa: OKPYKHOCTb, JJUIUIIC, T'H-
nepbosa, mapaboia, UX TeOMETPUYECKHEe CBOWCTBA M YPAaBHEHHUS. DKCIEHTPUCHTET JUIUIC U TH-
nep6osbl. AcuMnToThl runep6onsl. ConpsbkéHHas runepbona. [lonstue o6 obuiem ypaBHEHUH
KPUBOW BTOPOTO TIOPSIIKA U IPUBEICHUE €r0 K KaHOHUYECKO# (popme myTém mepeHoca.

[TnockocTh. YpaBHEHHE MIIOCKOCTH, MPOXOJAIIEH depe3 JaHHYI0 TOUYKY M IMEPIEHAUKYISIPHO
naHHOMY BekTopy. OO0I11ee ypaBHEHHE TUIOCKOCTH U €T0 YaCTHBIE BUJBI. YTOJ MEXIY IJIOCKOCTSMH,
YCJIOBHS MapaJIJIeIbHOCTH U MEPHEHAUKYISAPHOCTH. YTOJ MEXIY MPSIMOM U IUIOCKOCTBIO, YCIOBHSA



NapaJUIEIbHOCTH M NMEPHEHIUKYISIPHOCTH. 3aa4a O HaXO0XKIECHUU TOYKHU NE€PECEUEHUs MPSMOM u
IIJIOCKOCTH.

YpaBHeHHE TOBEPXHOCTH B mpocTtpancTse. Lumuanpuueckue nosepxHoctu. Chepa. Dmmrco-
ua. ['unepoononssl. [lapabonouasl. Konyc. Kanonnueckue ypaBHEeHUs] IOBEPXHOCTEH BTOPOTO I0-
psaka. ['eomerpuueckue CBOMCTBA 3THX MOBEPXHOCTEH, MCClIeAOBaHUE UX (OPMBI METOJIOM Cede-
HUW. TeXHUYEeCKHe NPUIOKEHUS TEOMETPUUECKUX CBOMCTB TOBEPXHOCTEM.

ITonsipHbIE KOOPAMHATHI HA IJIOCKOCTH, UX CBA3b C IEKapTOBOM cHCcTeMOM kKoopauHaT. Kpussle
B IOJISIPHBIX KOOpJMHATaX (KapAuoujaa, Cupaib, JeMHUcKaTa). Llmwinnapudeckue u cheprudeckue
KOOPJAMHATHI B MPOCTPAaHCTBE. Paznuunblie ciocoObl 331aHus IMHUHA U TIOBEPXHOCTEH B IMPOCTpaH-
CTBE.

Pa3nen 2. OcHOBBI MAaTEMATHYECKOI'0 AaHAJIN3A

DOyHKUMA

MHoxecTBO BemecTBeHHbIX uncen. Oynkiusa. Obnacte ee onpenenenus. CriocoObl 3aaaHMs.
OcHOBHBIE 3JIEMEHTapHbIE (PYHKIUH, UX CBOMCTBA U rpaduku. CiaoxHble U 0OpaTHble QYHKINHU, UX
rpaduku. Knaccuduxanms ¢yHKImi.

IIpenen. HempepbIBHOCTH

Yucnosble MMOCIEN0BATEIBHOCTH, UX POJIb B BBIUHUCIUTEIBHBIX Nponeccax. lIpenen yucnoson
nocyenoBarenbHocT. Cxonaumecs U pacxoIALIUeECs] YUCIIOBBIE MTOCIEI0BAaTEIBHOCTH. Teopema o
CYIIECTBOBAHWHU IIpe/iella MOHOTOHHOW OTPAaHMYCHHOH IOCIEN0BAaTEIbHOCTH ((OPMYIHPOBKA).
Yucno e. Harypanbhsle norapugmel. [lpenen ¢pynkuuu B Touke. I[Ipenen ¢pyHkuun B 6ecKoHEUHO-
cru. Ilpexensl MOHOTOHHBIX (QyHKUIMH. beckoHeuno Manble 1 6eckoHeYyHO Oonblve (QYHKINH B
TOuKe, UX cBoicTBa. CpaBHeHHE OeCKOHEYHO MauiblX. [lopsiiok MamocTH. DKBUBAJIEHTHBIE OECKO-
HEYHO Majble. HempephIBHOCT (PYHKITMIT B TOUKE ¥ HA MHOKECTBE. TOUKM pa3pbiBa GYHKIUU U UX
kinaccupukanuu. JlefcTBys HaJl HenpepbIBHBIMU (QYHKIMSIMU. HenpepbIBHOCT OCHOBHBIX 3JIEMEH-
TapHbIX QyHKIU. CBOiicTBa (GyHKINHU, HEMPEPHIBHOW Ha OTpPE3KE: OrPaHMUEHHOCTH, CYIIECTBOBA-
HUE HauOOJbLIEr0 U HAMMEHbBILEr0 3HAUEHUH, CYIIIECTBOBAHUE IPOMEXYTOUHBIX 3HAYEHUI.

KoMmiekcHbIe ynciia
[TonsiTne U npencTaBiIeHUs] KOMIUIEKCHBIX yucesl. DOpMbl 3aMUCH KOMIUIEKCHBIX dnceln. Jleu-
CTBHS HaJ KOMILIEKCHBIMH YHCIIAMH.

JAudpdepenunaibHoe HCHHCAEHHE (PYHKIIUU OHON NTepeMEeHHOH

3ana4yu, IpUBOJAIINE K MOHATUIO MPON3BOAHON. Onpenenenue npou3BogHo. [lonstue GpyHk-
uuu, gudpdepeHunpyeMoil B Touke, auddepennran GyHKIUU U ero reomeTpudeckuii cmeici. IIpo-
M3BO/HAs (DYHKIIMM, €€ CMBICI B PA3JIMYHbIX 3ajadax. [Ipou3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢byuknuii. [IpaBuna HaxoxaeHUs Npou3BoAHON U auddepenunana. [IpousBoaHas cioxHo u 06-
patHoil ynkiuu. VHBapuanTHOCTh (hopMbl nuddepenumana. [Ipumenenne auddepenunana x
npUOMMKEHHBIM BeIUUCIeHUAM. [luddepennurpoBanre GpyHKINN, 3aJaHHBIX HESIBHO, TapaMeTpuye-
cku. Touku skctpemyma ¢pyHkuuu. Teopema ®epma. Teopemsl Posus, Jlarpanka, Komu, ux mpu-
MeHenue. [IpaBuio JlonuTans s packpelTus HeonpenenéHnoctel. [IpousBonnsie u quddepeHm-
aJipl BBICIIMX TOpsiiKoB. HemHBapuaHTHOCTH (hopMbl A depeHnnanoB BEICIIUX MOPSAIKOB. Y CIIo-
BHUS MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (QYHKIMH, HeoOXxoaumoe ycioBue. JlocrarouHbie
ycaoBus. OTbICKaHHWE HauOOJBIIEr0 U HAUMEHbIIEro 3HaueHu QyHKuH, tuddepeHuupyemMon Ha
uHTepBanie. lccrnenoBanue BBIMYKIOCTH M BOTHYTOCTH rpaduka ¢yHkuuu. Touku neperuba.
AcumnroTsl rpaduka GyHkiuu. Ilonsatrue o6 acumnroTndeckoM pasznoxkeHuu. OOmas cxema uc-
cieoBaHus GYHKIIMU U IOCTPOEHUs rpaduka Mo XapakTepHbIM ToukaM. BekTop-GyHKIus ckamsp-
Horo aprymenTta. l'onorpad. Ilpenen u HenpepbIBHOCTh BeKTOp-hyHKIMHU. uddepenupoBanue
BEKTOP-(PYHKIIMH, MEXaHUYECKUNH U F€OMETPUUYECKUN CMBUIT MPOU3BOJHON BeKTOp-pyHKuuu. [Ipu-
noxeHus Kk mexanuke. Jupdepenuuman qyru KpuBoil 1 ero reomerpuyeckuii cMmpici. CpenHss Kpu-
BH3HA KPUBOM M KpUBH3HA B Touke. Panuyc u eHTp KpUBU3HBI.



HeonpeaejieHHbIH HHTErpaJl

[TepBooOpasnas. HeomnpeneneHaslii HHTErpall U €ro cBoicTBa. Mcmonb3oBanue TabIUIBl OC-
HOBHBIX MHTETpaJioB. MeTOAbl MHTEIPUPOBAHUS: UHTETPUPOBAHUE 3aMEHOM NIEPEMEHHOU M 110 4a-
CTSIM, MHTETPUPOBAHHME PAIMOHAIBHBIX JApOOEH, TPUTOHOMETPUYECKHE IOIACTAHOBKH U METOJbI
«panroHATN3AIMI» HHTErpasioB. [loHsATHE «OepyIINXCS» U «HEOEPYIIUXCS» HHTEIPAJIOB B JIEMEH-
TapHBIX PYHKIHSIX.

OnpenesieHHbI HHTETPAJI

3ana4yu, NpUBOASAIINE K MOHIATHIO ONpEAeIEHHOro uHTerpaia. OnpeneiaeHHblii HHTErpai, Kak
npenen uHTerpaabHoi cymMMmbl. [loHsaTne 00 uHTerpupyeMoil GyHkuuuU, GOPMYIHMPOBKA TEOPEMBI
cyuiectBoBanusl. [Ipocreiiiue cBoiicTBa onpenenéHHOro HHTErpana, Teopema o cpeaeM. CpenHee
3HayeHue ¢QyHkuuu. [IpousBoaHas OT ompenenéHHOro MHTErpajga Mo BepxHeMy mpeneny. Cas3b
MEXy OIpeNeEHHBIM HHTErPAJIOM U mepBoobOpasHoi ¢pyHkuueil. @opmyna HeroTona-Jleiibnuna,
ee IPUMEHEHHE JJI BBIYMCICHUs ONPEIEICHHBIX UHTErpajloB. Beluuciienue onpeaenéHHbIX UHTE-
IPaJIOB CIIOCOOOM TOJCTAaHOBKH M IO YacTsM. HecoOcTBeHHBIE MHTErpalibl ¢ OECKOHEYHBIMHU Ipe-
JielaMi U OT HEOTPAHWYEHHBIX (YHKLHMH, X OCHOBHBIE CBOICTBA. ['eoMeTpuueckoe NpUIIOKEHNE
OTIPENIeIEHHOTO MHTETpajia: BRIYMCICHHUE IUIOMIAAeH (UTyp, OrpaHUYEHHBIX KPUBBIMH B JIEKAPTO-
BOM M MOJISIpHOH cUCTeMax KOOpJIuHAT, 00BEMOB TeJ MO IUIOIIAASM MONEPEUHBIX CEUEHUI U Tel
BpallleHus, JUIMH Iyl KpUBBIX, IUIOIIAJEH moBepxHocTell BpaiueHus. [Ipuioxkenus uHTerpaia K
PELIEHHIO MPOCTEHIINX 3a7a4 MEXaHUKH U (PU3UKU.

JduddepennuanbHoe ucuncjieHne GyHKIUN HECKOJBKHX MePeMEHHbIX

OyHKIMN HECKONBKHX TepeMeHHbIX. OOmacte ompenenenus. Ilpexen ¢ynkumu. Hempepsis-
HocTh. HekoTopele noHsATHS Tomonoruu. YacTHele npou3BoHble. MIX reomMeTpruuecKuil cMbIci (11s
ciydasi 1ByX nepeMmeHHbIX). [lomHoe mpupamenne ¢yHkiuu. Teopema o MOJTHOM NpPUPALICHUU.
[Monubiit quddepeHnnan, ero cBi3b ¢ YaCTHBIMM NMPOU3BOJAHBIMU. [Ipumenenune nonHoro audde-
peHnuana K nNpuOIMKEHHBIM BBIYMCICHUAM. VIHBapHaHTHOCTH (OPMBI MOTHOTO MudepeHrana.
YcnoBusi, nmpu KoTopbix BbipakeHue P(x,y)dx + Q(x,y)dy sBasercss monusiM auddepeHimaiom.
HuddeperunpoBanue cinoxHoi ¢yHkuuu. KacarenpHas MIOCKOCTh W HOPMalb K IOBEPXHOCTH.
I'eomerpuueckuil cmbici nonHoro Auddepennnana. YactHsle MPOU3BOAHbBIE U NOJIHBIE AU(depen-
[AaJbl BBICIIUX TOPSAIKOB. Teopema O CMEMIaHHBIX MPOU3BOJHBIX ((hopmynupoBka). Dopmyna
Teiinopa. HesBuble yHkuun. Teopemsl cymiectBoBanus. JAuddepeHurpoBanne HesBHBIX (PyHK-
nui. DKCTpeMyMbl (YHKIIMM HECKOJBKUX NepeMeHHbIX. Heobxoaumoe ycnoBue 3kctpemyma. [lo-
CTaTOYHBIE YCIIOBHS HKCTpeMyMa. OThICKaHHE HAaUOOJBIIMX U HAUMEHBIIUX 3HAUYE€HUI (QYyHKIMH.
3anavya 06paboTku HabmoaeHui. CkansgpHoe noje. ['paqueHT QyHKIMY U ero CBOWCTBA.

KpaTHble 1 KpUBOJIMHEHHbIC HHTETPAJIbI

3ana4yu, NPUBOASIINE K MOHATHIO KPaTHBIX MHTErpajioB. /[BoMHON M TpolHOW MHTErpabl, UX
cBoricTBa. POPMYIMPOBKA TEOPEMBI O CYLIECTBOBAHUU JBOMHOIO MHTErpana. Teopema o cpegHeM
3Ha4YCHHUH. BpIunciaeHne KpaTHBIX MHTETPAJIOB IIOBTOPHBIM MHTETpUpoBaHueM. llepexon B ABOMHOM
MHTErpaje K MOJSpHBIM KoopauHaTaM. ['eomerpuueckue M (pu3MUeCKUe MPUIIOKEHUS JBOHHOIO
MHTErpaa: BblYUCICHHE 00bEMOB TeJ, IJIOMIAAEH U MacChl TUNIOCKUX (QUryp, CTAaTUYECKUX MOMEH-
TOB, KOOP/IMHAT LIEHTpa TSHKECTH U MOMEHTOB MHEpUMHU IuTockux ¢uryp. Ilepexon B TpoitHOM HH-
Terpaje K HUIMHAPUYECKUM U chepruueckuM KoopauHaTaMm. ['eomeTpuueckue u pusndeckue mnpu-
JIOKEHUs TPOMHOI'0 MHTErpaja. BHIYMCIEHHE 00BEMOB M MAcChl TN, CTATUYECKMX MOMEHTOB, KO-
OpJMHAT LIEHTpA TSHKECTH U MOMEHTOB HHEPLIUHU TEN.

3azauyu, IPUBOJSALIME K MOHATHAM KPHUBOJIMHEMHOTO MHTerpana. OnpeneneHue KpUBOIMHEH-
HBIX MHTErpajioB IIEPBOI0 U BTOPOrO pOJa, X CBOMCTBA, MpUMephl BeruucieHus. @opmyina ['puna.
VYcnoBus HE3aBUCHUMOCTH KPUBOJMHENHOIO MHTErpana OT IMYTH WHTETPUPOBAHUS (IUIOCKUM CIly-
qaif). Haxoxxenue GpyHKIMHM IByX NEPEMEHHBIX 0 €€ moJHOMY AuddepeHuuany.

YuciioBble 1 QyHKIMOHAIbHBIE PSA/bI
Yucnossle psaasl. CXoquMocTh U cymMMa psifa. Heobxomumoe ycinoBue cxonuMoctu. JledcTBus
¢ panamu. PacxomumMocTh rapMOHUYECKOTO psifa. OCHOBHBIE CBOMCTBA CXOIAIIMXCS PSAIOB. Psbl ¢

10



MOJIOKUTENbHBIMU uieHaMu. [lpusnaku cpaBHenus, [lamambepa, Komm. OGOOIIEHHBINH psin Kak
MpUMEp STATIOHHOTO psia. 3Hakodepeayronmecs psaasl. [Ipusnak Jleitoanma. O1eHka octaTka psja.
AOcomoTHas U HeabCoMoTHAs CXOAUMOCTh. DyHKIMOHANBHBIE psabl. O0JIacTh CXOAMMOCTH, Me-
Tolbl ee onpezneneHus. CreneHnsle psbl. Teopema AGens. MHTepBan U paguyc CXOIUMOCTH CTe-
neHHoro psaa. CpolicTBa cyMMbl creneHHoro psiaa. Pan Telinopa u Maknopena. Pasnoxenue
¢GbyHKUMH B creneHHble psjbl. [IpuMeHeHne cTeneHHbIX PsIOB B MPUOJIMKEHHBIX BBIYMCICHUSX:
BBIUUCIICHUE OIPECIIEHHBIX UHTETPAIOB, penieHne auddepeHunanbubix ypaBHeHu. Psanp @ypbe
10 TpUroHoMeTpudeckuM cucremaM. Gopmyisl A ko3 puiuenTos psga. Pasnoxenue GpyHkuui
B Tpuronomerpuueckue psaasl @ypoe. Psag Oypee mis 4€THRIX U Heu€THBIX QyHKIMA. Dopmynu-
POBKa JJOCTaTOYHBIX YCJIOBUI cxoquMocTH psioB Pypwe. Pag @ypwe 1id GyHKIMU C JTIOOBIM ITe-
puoJIOM. YCI0BHE NMOTOYEHYHON CXOAMMOCTH M CXOJMMOCTH «B cpeiHeM». lIpuMeHnenue TpuroHo-
METPUYECKUX PsiioB Pypbe B MPUOIMKEHHBIX BbIYMCIECHUAX. [IOHATHE O MPaKTUYECKOM rapMOHU-
yeckoM aHanuse. Marerpan @ypee.

Pa3jnen 3. O0bikHOBeHHbBIE TU(PepeHIHATbHbIE YPABHEHUS

JAu¢ppepennnaibHbie YypaBHEHHUS

dusnueckue 3a1auu, npuBojsAre K aupdepeHnnanbupiM ypaBHeHUusAM. {uddepennanbable
ypaBHEHHUs nepBoro nopsaka. [Tonstue o6 oOmiem u yacTHOM perieHUd. VIHTerpanbHble KpUBBIE.
Hauanbnele ycnosus. 3anada Komu. Teopema cyiiecTBOBaHUS U €JMHCTBEHHOCTH PELLICHHs 3a/1a4un
Komm. OcHOBHBIE K1acChl YPaBHEHUM, MHTETPUPYEMBIX B KBaJpaTypax: C pa3AeisolUMuUcs mnepe-
MEHHBIMH, OJJHOPOAHbIE U JuHelHble. [lonsTue 06 ocobom pemenuu. [lone Hanpasnenuii audde-
peHIUANBHOTO ypaBHeHUs. M3okmunbl. [Ipmnoxkenus muddepeHansHbIX YpaBHEHUH IEPBOTO
Hopsika B Pa3IMUHbIX 00nacTax Hayku. JAuddepeHunanbuple ypaBHEHUs BBICIIUX MOpsAaKoB. O6-
mee u yacTHoe pemenne. 3amadya Komm. TloHsTHE O KpaeBbIX 3amadax A AudQepeHnrambHbIX
ypaBHEHMH. YpaBHEHHUs, JOMyCKaloIIue NoHmKeHue nopsaaka. [Ipumeps npumenenus auddepen-
[UAJILHBIX YpaBHEHHWH B Hayke W TexHuke. Jlnnelinsie nuddepennunanbupie ypaBHEHUS, OJJHOPOI-
Hble ¥ HeotHOopoaHble. [ToHsTHe obmero pemenus. CBoiicTBa ux pemieHui. JInHeiiHO He3aBUCHMBIE
pemrenus. Ctpykrypa oOriero pemnieHus. JImaelHbIe 0HOPOAHBIC U] epeHITnANTbHBIC YPABHCHHUS
BTOPOTO TMOPSAJKA C MOCTOSHHBIMU KO3(duuueHTamMu. XapakTepUCTHUECKOE ypaBHEHHE. 3aIluch
o01Iero pemnieHrs B 3aBUCUMOCTH OT KOPHEH XapaKTepucTHUecKoro ypasHeHus. CTpykTypa oOuiero
pELIEeHNs TMHEWHOTO HEOAHOPOJHOTO ypaBHEeHUs. TeopeMa 0 HaJOXKEHUM pEIICHUN. Y paBHEHUS C
IIPaBOM YacThIO CHEHUAIBHOrO BUAA. [[prilokeHus K ONMMCaHuIO JIMHEWHBIX Mojeneld. Meron Bapu-
alluM MPOU3BOJIHBIX TMOCTOSHHBIX. JIMHelHble nuddepeHmanbHbple YpaBHEHUS ¢ MOCTOSHHBIMU
K03 (HULHEHTaMH BBICIIMX HOPSAIKOB.

Cucrembl 1u¢pdepeHINATBHBIX YPABHEHU

HopmanpHas cucrema audQepeHnuaibHbIX ypaBHEHUI. ABTOHOMHBIE CHUCTeMBl. BekTopHas
3amuch HOPMAJIbHOU cucTembl. ['eomeTpuueckuii cmbich pemenus. ®azoBoe mMpoCcTpaHCTBO (TUIOC-
KOCTb), (hazoBas kpuBas. [IpunoxeHus B JMHaAMUKE CUCTEM MaTepHabHBIX TOYEK, B TEOPUH aBTO-
MaTUYECKOI0 YIpaBlieHus, B Ouojoruu u T.1. 3aaava Komm 17151 HopManbHOM cuctemsl AudepeH-
LUalbHBIX ypaBHEeHUN. TeopeMa CyleCTBOBaHMsS U €IMHCTBEHHOCTH pemeHns 3anaun Komm. Me-
TOJ UCKJIIOYEHHUS JJIsl pelIeHUs HOPMaJIbHBIX cucTeM nuddepeHuanbHbXx ypaBHeHUH. CrucreMsl
JUHEWHBIX AudQepeHnnanbHbIX ypaBHEHHH, cBoiicTBa pemieHuil. PemeHune cuctem JIMHEHHBIX
g depeHInaTbHBIX YPaBHEHHUH ¢ TOCTOSHHBIMU KOA((UIIUEHTaMU.

Paznen 4. /IluckperHass MateMaTHuKa

DneMeHTHl Teopun MHOXKeCTB. J{narpamMmel Diinepa — Benna. DnemeHTsl koMOuHaTOpUKU. by-
neBa anredpa, pyHkuuu anredps! jgoruku. [TommHom Xerankuna. AnreOpa MHOXKECTB. DJI€MEHTHI
Teopuu rpadoB: onpeaeneHne, Buabl rpadoB, onepanuu Haa rpadamu. Marpuiia CMEeKHOCTH.
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Pazgen S. Teopust BepoATHOCTEH € 3JIeMEHTAMUA MATEMATHYECKOH CTATUCTUKH

CayuaiiHble cOOBITHS

[Ipenmer Teopur BepOSTHOCTEWU. 3HAYECHHUE Kypca TECOPUM BEPOSITHOCTEM M MaTEMaTHYECKON
CTaTUCTHKH B NMPO(ECCHOHAIBHONW MOATOTOBKE M MPO(ECCHOHANBHON AeaTenbHOCTH. OpueHTupo-
BOYHAsl OCHOBA JICMCTBUM 110 NPUMEHEHUIO BEPOSTHOCTHO-CTATUCTUYECKUX U CTOXACTUYECKUX Me-
TOJIOB B peIIeHUH NpUKIanHbIX 3a1ad. Kmaccudukanus coObrtuii. [IpocTpaHcTBO 3i1eMEHTapHBIX
coObITuii. Anrebpa coObiTuii. [loHsTHE CciydaliHOTO COOBITHS. OTHOCHTENBHBIC YaCTOTHI. 3aKOH
YCTOMYMBOCTH OTHOCUTENBHBIX 4acTOT. CBS3b MEXYy BEPOSTHOCTBIO U OTHOCUTENIBHOM 4acTOTOM.
[TonstTue BeposTHOCTH CcOOBITHA. Kitaccuyeckoe M reoMeTprUuecKkoe OIpellelieHHE BEpOSTHOCTH.
Kombunatopuka. HemocpeacTBeHHOe BhIYHCICHHE BEpOSTHOCTH. [loHsATHE 00 aKCMOMaTHYECKOM
IIOCTPOEHUH TEOPUH BEPOSITHOCTEH. DJIEMEHTapHasi TEOpUs BEPOSTHOCTEH. MeToabl BBIUHUCICHUS
BepositHOCcTel. Teopema o moBTOpeHun omnbITOB (cxema bepuyinu). HauBepositHelas yactora
IIPY IOBTOPEHUHU ONBITOB.

Cuayyaiinble BeJIHYUHbI

CryuaiiHble BEJIMUMHBI U 3aKOHBI X paclipesencHus. JJuckpeTHblie U HETPEPbIBHBIE Ci1y4yaiiHble
BeIUYMHBL. Pan pacnpenenenus. @yHKuus pacnpeesieHus, INIOTHOCTh PACIpENEIeHUs], UX B3au-
MOCBS3b U CBOMCTBA. BepOsATHOCTh NoONManaHus CIy4aliHOW BEJIMYMHBI HA JTaHHBIM MHTEpBal. Yuc-
JIOBBIE XapaKTEPUCTUKH CIy4alHbIX BEJIMYMH. MaTeMaTUUECKOE OKUAHKUE U €T0 CBS3b CO CPEAHUM
apupMeTHIecKUM (3aKoH OonbpIIMX uucen). Jucnepcus U cpeaHee KBaJpaTHUECKOE OTKIOHEHHE
cinydaiiHou BenuuuHbl. Pacnpenenenue Ilyaccona. bunommansHoe pacnpenenenue. HopmanbHoe
pacupeneneHue, ero CBOMCTBA, YCIOBHS, IIPU KOTOPBIX OHO BO3HHMKAET. UKMCIIOBBIE XapaKTEPUCTUKU
HOpMasbHOrO 3aKoHa. @yHknus Jlamaca. Beruucienne BepoSITHOCTH NONAJaHUs CIIy4ailHOM BEJu-
YUHbl HAa 33JaHHBI MHTEpPBA] B Cllyda€ HOPMaJbHOro pacupeneneHusd. I[loHsatue o nBymepHOM
HOpMaJIbHOM pacrtipeniesieHun. [lonsaTue o paznuuHbIX GopMmax 3akoHa OoibIIMX yucell. Teopemsl
bepnymnu n Yebsimesa. LlentpanbHas npenenbHas Teopema JIsimyHoBa.

DJIeMEeHThI MATEMATHYECKON CTATHCTUKHU

['enepanbHas COBOKYIHOCTb M BbIOOpKa. Bapuanumonusiii psna. ['mctorpamMma, smnupudeckas
GbyHKIUS pacrpeneneHus, BBIOOpOUHOE cpefHee W aucnepcus. TodeyHble OIEHKH HEU3BECTHBIX
rapaMeTPOB PACIIPEIEICHUS TT0 BEIOOPKE U X XapaKTEPUCTUKU: HECMEIIEHHOCTh, 3PPEKTUBHOCTD,
COCTOSITENILHOCTh. METO/IbI MOY4YeHHUS TOUEYHBIX OLIEHOK: METO]] MAaKCUMAIBHOTO MTPAaBA0NOI00HS,
METO/] HAUMEHBIIINX KBaJIPaTOB, METOJ MOMEHTOB. MHTepBanbHbIE OlleHKH. VIHTEepBaIbHOE OIEHU-
BaHME MMAPaMETPOB HOPMAIILHOTO pacipeieIeHusI.

[TonsiTe O cTaTHCTHYECKOW THMOTE3€ MU OOIas CXxeMa, OCHOBHBIE METOIbl €€ MPOBEPKH.
Ommbku 1-ro u 2-ro pona. Pemaromas nporeaypa. MomHocTs kputepus. [loBeputenbHbie 00na-
ctu. Kputepun npoBepku rumnoTes.

Cucrema nByxX ciiydailHbIX Benu4yuH. DyHKIMOHANbHAsA, CTATUCTUYECKAs U KOPPEJSIIMOHHAS
3aBUCHMOCTH MEXAY BEJIMYMHAMH. DJIEMEHTbl KOPPEISLUOHHOIO aHanu3a. JImHeiHslit perpeccu-
OHHBIA aHanu3. OCHOBHBIE CBOMCTBaA perpeccuu. OLEHKU NapaMeTpoB PErPECCUOHHON MOJEIH MO
METOJly HAUMEHBIIINX KBAaJApPaTOB M CBOMCTBA 3TUX OLEHOK. YpaBHEHUA JIMHEHHON perpeccur. Tec-
HOTa CBsI3U U €€ oreHka 1o kodddunuenty koppensuuu. [lorstre o HenuHelHoit perpeccuu. Kop-
penauuoHHoe oTHolieHue. OrnpeneneHue napaMeTpoB HEIMHEMHBIX YpaBHEHUH pErpeccuu MeTo-
JIOM HaUMEHBIIUX KBaJIPaTOB.
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4.2. Conep:xanue JeKIui

Ounas ¢popma o0y4eHus1

n/a

Kpatkoe conepxanue nekuui

KomanuectBo
JacoB

IIpakruue-
CKas [OJAro-
TOBKa

3HaueHue Kypca MaTeMaTUKU B MPo¢ecCHOHaIbHON MOATOTOBKE U
npodeccnoHabHON  AesTenbHOCTU. [lOHSATHE MaTeMaTUYecKOTo
MOJEJIMPOBAHUSA, METOJA U AITOPUTMa PELICHUs 3a7a4. JJIEMEHTHI
MareMaTuuecko Joruku. Marpuibl. OCHOBHBIE NOHSTHS, ICH-
cTBUA HaJ MaTpunamu. OnpenenuTent 2-ro U 3-ro MOpsAKOB U UX
cBoiicTBa. MuHOpBI U ajireOpandeckue IONOJHEHUs. PaznoxeHue
ompenenuTeNsi mo crpoke (crondiy). OOparHas matpuma. Padr
MaTpUIIbIL.

CucteMsl ByX UM TpeX JIMHEHHBIX ypaBHEHHH. MaTpuuHas 3anuch
CUCTEMBI JIMHEHHBIX ypaBHEHUH U €€ pemeHue. Teopema Kponeke-
pa-Kanennmu. VccrnegoBanue cOBMECTHBIX CUCTEM JIMHEWHBIX YpaB-
HeHuil. basucHeie pemenus. Meron ['aycca. @opmynsl Kpamepa.

CucreMbl KOOpAMHAT Ha IJIOCKOCTU M B IPOCTPAaHCTBE. BeKTOpHI.
JIunelinple onepanuu Haj BeKkTopamu. IIpoekuus BekTopa Ha OCh,
cBoiicTBa npoekuuu. [lonstue nmuuentHoro npocrpancrea. Koopau-
HaTbl BeKTOpa. JINHENHO HEe3aBUCHMBIE BEKTOPHI. IIpsAMOyronbHbIl
6a3uc. Pa3noxxenue Bekropa B mpsMOyroibHoM Oasuce. Hampasis-
IOIIME KOCHHYCHI U JUIMHA BEKTOpa. JIMHEWHbIE Onepanyy HaJl BEK-
TOpaMH B KOOpAMHATHOM (hopMme. JleneHue oTpeska B 3alaHHOM OT-
HOUICHUH.

CkansipHO€ npousBeieHre BeKTOpoB. CBONCTBA CKAJISPHOIO MPOU3-
BeZICHUs, GU3UUECKUI CMBICI, BhIpaK€HHE B KOOPAMHATHON (opMme.
JInHa BEKTOpa M yroi MeXIy JByMs BEKTOpaMHU. YCIOBHE OPTO-
TOHAJIBHOCTU JIBYX BEKTOpPOB. [IpuMeHeHue CKalsipHOro MpoH3Be-
ACHUA B PCIICHUHU IMPUKIIAIHBIX 3a1a4.

BekTopHOE NpoM3BENEHUE BEKTOPOB, €TI0 CBOMCTBA, BBIPAXKEHUE B
KoOpAMHATHOU (popme. YcioBHE KOJUTMHEAPHOCTH BEKTOpPOB. Du-
3UYECKUH CMBICII BEKTOPHOTO npowusBencHus. [lonsaTue o cmeman-
HOM TPOM3BEJCHUM, BhIpa)keHUE B KoopauHaTHOU (opme. [Ipume-
HEHUE BEKTOPHOTO ¥ CMEUIAHHOI'O IPOU3BEICHUM.

VYpaBHEeHHsI JMHUKA Ha IUIOCKOCTH. IlonspHbIEe KOOpIMHATHI Ha
10CKOCTH. DOpPMBI ypaBHEHUS IPSIMON Ha IIJIOCKOCTH. YTOJ MEX-
Ny TPSMBIMH. Y CIIOBHS NMApaJUIEIbHOCTH W INEPHEHIUKYISIPHOCTH
IIPSIMBIX. Y PaBHEHUE ITyYKa IIPSAMBIX.

KpuBsie BToporo nopsjka: oKpy>KHOCTb, 3JUIMIIC, TUIIepOoIa, mapa-
0oJta, X TeOMETPUYECKHE CBOWCTBA U ypaBHEHMs. Pemienue 3anaud.

IToBepxHOCTH M UX ypaBHEHHUs. Y PAaBHEHUS IUIOCKOCTU U IIPSIMOiL B
IIPOCTPAHCTBE. YTOJ MEKIY IUIOCKOCTAMM. Y CIIOBUS MAPAJIEIBbHO-
CTH U NEPHEHAMKYJAPHOCTH INIOCKOCTEH. YTOJI MEXAY NPSIMBIMH.
B3anMHOe pacnonokeHue NpsMbIX B IMPOCTPAHCTBE. YTOJI MEXKIY
IIPSIMOM U TNIOCKOCTBIO.

10.

[ToBepxHOCTH BTOpOTO TOpsAAKa. [[MIMHAPUYECKHEe TOBEPXHOCTH.
Cdepa. Dmnmuncona. ['mnepbonounsl. [Tapabonouasl. ['eomerpuue-
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n/a

Kpatkoe conepxanue nekuui

KomanuectBo
JacoB

IIpaxTuye-
cKas MOAro-
TOBKa

CKHE CBOMCTBA ATHUX MOBEPXHOCTEH, MCCIeAOBaHUE UX (OPMBI Me-
TOJIOM CEYEHH.

11.

MmuosxecTBO BemecTBeHHbIX uncen. @ynkuusa. O6macTh ee onpere-
neansa. Crioco6s! 3amanus. Knaccuduxammsa dynkmuii. [Honspabie
KOOPJIMHATHl Ha IUIOCKOCTH. KpuBBIC B MONSPHBIX KOOpIMHATAX.
Crnoxnas QyHkius, odpatHast GyHKUWs, HEsIBHAs (YHKLHUA, Mapa-
MeTpH4ecKH 3agaHHas QyHKIus. OCHOBHBIE 3JI€MEHTapHbIE (DyHK-
1M1, KX CBOWCTBA U TpaduKH.

12.

Hucnosele mnocnenoBaresibHOCTU. [lpenen yucimoBol moclienoBa-
TenbHOCTU. CXopsIMecss U pacXOoJslIuecss YMCIOBBIE MOCIEA0Ba-
TenbHOCTH. [Ipu3naku cxomumoctu. Yucio e. Berancinenue npeze-
JIOB YHMCJIOBBIX IOCJIEA0BATEIbHOCTEN.

13.

[Ipenen Gynkumm B TOYKe, HA OCCKOHEUHOCTH. | eomerpudueckas
wutoctpausa. OgHOCTOpoHHUE mpeaensl QyHkuuid. beckoHeuHo
MaJble (DYHKIIUHU, X CBOMCTBA. beckoHewHO Oombime pyHKINU, UX
CBSI3b C OECKOHEYHO MaJIbIMU (DYHKIIUSMHU.

14.

Teopembl 0 cBsi3u (YHKIIMHM, UMEIOIIEH Tpesien, ¢ OEeCKOHEYHO Ma-
noi gynkuueil. OcHOBHBIE TeopeMbl 0 npenenax. Heonpenenenuo-
CTH M METOJIbl UX PACKPBITUS. BrlunciieHne 01HOCTOPOHHUX Tpe/e-
10B. Teopembl 0 NpeAenpHOM IEPEXO0JIe B HEPABEHCTBAX. 3ameya-
TeabHbIe Ipenenbl. CpaBHEHHE OECKOHEYHO MajblX (QYyHKUIUN. DK-
BUBAJICHTHbIE OECKOHEYHO MaJible ()YHKIIUU.

15.

HenpepbIBHOCT ()yHKIIMI B TOYKE M HA MHOXKECTBE. TOUYKHM pa3phl-
Ba (GYHKLUHU U UX KiIaccupukanuu. JlelcTBUS Hajl HENpepblBHBIMU
¢bynkuusmMu. HermpepbsIBHOCTH OCHOBHBIX AJIEMEHTAPHBIX ()YHKIIHH.
CBoiicTBa (yHKIIMH, HETIPEPHIBHOM Ha OTpe3ke (OrpaHMYEHHOCTb,
CYLIECTBOBAHME HAMMEHbBILEr0 M HaumOOJBIIEr0 3HAYEHWH, Cyllie-
CTBOBAHME ITPOMEXKYTOUHBIX 3HAUECHUM).

16.

Iloustue u NpEaACTaBJICHUA KOMIIJICKCHBIX YHCEII. q)OpMI)I 3alluCHu
KOMIIJICKCHBIX YUCCII. I[eﬁCTBHH HaJd KOMIIJICKCHBIMHA YU CJIaMU.

17.

3ajaud, TPUBOJAIIAE K TOHSATHIO TPOM3BOJAHOW. OrmpeneneHue
npou3BoaHOW (yHKIMH B Touke. OcHOBHbIE mpaBmia auddepen-
uupoBanusg (yHkuui. IlpousBoanas cioxHoi ¢yHkuuu. IIpous-
BOJIHBIE OCHOBHBIX AJIEMEHTApHbIX (PyHKIMM, Tabiauma mpousBOJ-
HbIX. [Ipon3BogHast HEABHOM M MapaMEeTpUYECKH 3aJaHHON (PYyHK-
LIUN.

18.

Teopema o HempepbiBHOCTH AuddepeHurpyeMoil pynkuuu. Aud-
depennuan ¢yukuu. ['eomerpuyeckuit cmbicia. CBs3b ¢ MpouU3-
BogHOM. CBolicTBa mepBoro auddepennuana. ['eomeTpuyeckui u
MEXaHUYECKHI CMBICI NPOU3BOJHOM. YPaBHEHUS KacaTEJIbHOU WU
HOPMAaJIX K IUNIOCKOW KPUBOM.

19.

[TpouzBonnsie u auddepeHnnansl BeICHIMX MopsaakoB. Hennsapu-
aHTHOCTh (GopMbl TudepeHIINaToB BBICIIMX MOPSAIKOB. MexaHu-
YECKUI CMBICII IPOM3BOJHON BTOPOro mnopsjaka. Bropas nmpousson-
Hasi MapaMeTpUYecKd 3aJaHHOW (QYHKIMH M HESIBHOM (GYHKIUH.
OcHoBHBIE TeOpeMbl TU(HEPEHIINATFHOIO UCUUCICHUS JIEHCTBH-
TEJIBHOM NEPEMEHHON U MX NpuUMeHeHue: Teopembl Oepma, Poss,
Jlarpanska, Kommn. IIpasuno Jlonurans.
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n/a

Kpatkoe conepxanue nekuui

KomanuectBo
JacoB

IIpaxTuye-
cKas MOAro-
TOBKa

20.

[Tpumenenne muddepeHInaTFHOT0 UCYUCICHUS U HCCIICIOBAHUS
(GyHKIMH ¥ TOCTPOEHHUS MX TpapuKOB. YCIOBHS MOHOTOHHOCTH
GyHKIHUU. DKCTpEeMyMBbI (YHKIIMHA, HEOOXOIMMOE M JIOCTaTOYHOE
YCIIOBHS CYIIECTBOBAHUS dKcTpemyMa. OThICKaHWE HAMMEHBIIETO U
HauOoJIbIIero 3HauyeHui QpyHkuu, quddepeHuupyeMon Ha oTpes-
Ke.

21.

UccnenoBanme Boimykioctd ¢GyHkmuud. Touku meperu6a. Jlocra-
TOYHOE YCJIOBHE CYIIECTBOBAHUS TOYKH Tieperuda. ACHMITOTHI
rpaduka Gynkiuu. OO0mas cxema uccieqoBaHUus (QYHKIIMU U TIO-
ctpoenus ee rpaduka. [Ipumepsr.

22.

[TepBoobOpasnas ¢pyHkius. HeonpeneneHHbI HHTETpaI U €ro CBOK-
ctBa. Tabnuna uHTerpasioB. MeTo/ibl HHTETPUPOBAHUS: HETIOCPE/I-
CTBEHHOE MHTETPHUPOBAHUE.

23.

Meto 3aMeHBbl IEPEMEHHON B HEOINPENEICHHOM HMHTErpajie U HH-
TETPUPOBAHME I10 YACTSIM.

24.

Pa3noxxeHue panuoHanbHBIX ApobOeil Ha mpocteiimue. MHTerpupo-
BaHWE PAIMOHAIBHBIX (DYHKITUH.

25.

WuTerpupoBanre MppanuoHaNbHBIX (YHKIUN (CTEIIEHHBIE W TPU-
TOHOMETPUYECKHE TOACTAaHOBKH), TPUTOHOMETPHUYECKUX (DYHKITHIA.
VYHuBepcanpHas TPUTOHOMETPUYECKAsl IOJCTAaHOBKA. BbIpakeHus,
HEUHTETpUpPyEMbIE B KBaJIpaTypax.

26.

3anauu, NOPUBOASIIME K TOHATHUIO OIPEAEICHHOTO MHTErpaa.
Omnpenenennupii HHTETpai. Teopema CyIiecTBOBaHUS OMPEICICHHO-
ro unrerpana. CoiicTBa onpeaeneHHoro unrerpana. [Ipoussoanas
HMHTETpajla M0 BEpXHEMY MNepeMeHHOMY mpeneny. @opmyna Hero-
tToHa-JleitOHuna. MHTerpupoBaHie Mo yacTsIM M 3aMeHa IepeMeH-
HOM B ompeneneHHoM uHTerpaie. OnpeneiaeHHbli HHTerpal oT He-
YEeTHOM U YeTHOM (YHKIIUH 110 CHMMETPUYHOMY NPOMEXKYTKY.

27.

HecoOcTBeHHbIE MHTErpajbl ¢ OECKOHEYHBIMU IpeAesiaMd HHTe-
I'PUPOBAHMSI U OT HEOTPAaHMYCHHBIX (DYHKIUH.

29.

[IpunokeHne onpenereHHOro HHTErpajia K PEeIICHUI0 TeOMeTpuye-
CKUX U (PM3NYECKMX 33a/1a4: BBIYHUCICHUE TUIOMAAN IIOCKOH (ury-
PBL, JUTMHBI IyTU KpUBOH (TUIoLIafel MIOCKuX GUryp, IIUHbI 1yTH,
IUIOINAJM MOBEPXHOCTH, 00bEeMa Tella BpalleHus, paboThl, JaBie-
HUS, CTATUCTMYECKUX MOMEHTOB, LIEHTPA TSDKECTU IJIOCKOW (Qury-

pBI).

30.

OYHKIIUU JABYX JEUCTBUTEIBHBIX MEPEMEHHBIX, CIIOCOOBI UX 3aja-
Hus. O6nacte onpenenenus. Jluaum ypoBHs (GyHKIMU OBYX Tmepe-
MEHHBIX. YacTHbIE MPOU3BOJHBIE MEPBOrO MOPSAJIKA, UX T'€OMETPH-
YECKHUI CMBICII.

31.

[Monuslit nuddepenuan, ero cBA3b ¢ YaCTHBIMH MPOU3BOJIHBIMU.
NuBapuantaocts Gopmel monHoro auddepenimana. [Ipubmmken-
HbIE BBIUMCIIEHUS C MOMOUIb0 nepBoro nuddepennuana. [Ipous-
BoAHbIE U auddepeHIranbl BRICIINX MOpsiAKoB. Teopema o cme-
LIaHHBIX MPOM3BOAHBIX. KacaTenbHas MIIOCKOCTh U HOPMaJb K I10-
BEPXHOCTH.

32.

DKcTpeMyMbl (PYHKIIMH JABYX MEepeMeHHbIX. HeoOxoaumoe ycioBue
skcTpemyma. Jlocratounoe ycioBue SKcTpemyMa. OThICKaHHE

15




n/a

Kpatkoe conepxanue nekuui

KomanuectBo
JacoB

IIpaxTuye-
cKas MOAro-
TOBKa

HaUMEHBIIMX U HAWOOJBIINX 3HAYECHHUH (bYHKI_II/II/I OneMEeHTHI TE€O-
pur 1OJA: BBIYHUCICHUC T'paJUCHTA, HpOPI3BOZ[HOﬁ 10 HallpaBJC-
HHIO.

33.

3aa4n, MPUBOASAIINE K MOHATHIO AUPPEPECHINATHHBIX YPaBHCHHIMA
(AY). Iopsmox AV, pemenue JIY nmepBoro nopsaka. HavyanbHbie
yCIIOBUSI, O0IIee pelieHne, yactHoe pemnrenue. 3agada Kommu. Teo-
peMa CyIIeCTBOBaHUS W €IMHCTBEHHOCTU penieHus 3agauu Komru.
JY |-ro nopsizxa ¢ pa3aessitonMucs nepeMeHHbIMU.

34.

Onnopoansie J[.Y. nepsoro nopsaka. Jluneitasie J1.Y. nepsoro mno-
psanka. Ypasuenue f. bepnymnu. [Tone nanpapnenuii. U30KJIUHBI.

35.

JY Broporo mnopsaka. HauanpHble ycnoBusi, oOliee pellieHue,
yacTtHoe perienue. 3agada Kommu. [(uddepennmansubie ypaBHEHUS
BTOPOTIO MOPsAJIKA, JOMYCKAIOIIME TOHWKEHHE nopsAnka. JInHeiiHbie
onHopoanbie auddepenunansasie ypasHenus (JIOAY) Brtoporo
nopsaka. JIuneltHo He3aBUCUMBIE U 3aBUCUMbIE pelieHus. Onpene-
mutenb Bponckoro, ero cpoiictBa. Teopema o cTpykType oOmIero
pemenust JIOJY. O6mee pemenue JIOAY ¢ nmoctosHHBIMU KO3 (-
dbunmeHTamMu.

37.

JluneiiHple  HEOMHOpOMHBIC MU dEepeHIMATbLHbIC  YPABHCHHS
(JIHJLY) BTOpOoro mopsiika C IOCTOSHHBIMH KO3 (PUIIMCHTAMH.
Teopema o cTpykType oOiero pernieHusi. Meron Bapuanuu mpou3-
BOJIBHBIX MOCTOSIHHBIX. OThICKaHue yactHoro pemenust JIHIAY co
CIELMAaJIbHBIM BUJIOM IIPAaBOW 4acTH. TeopeMa O HaJOKEHHUH pellle-
Huil. Cuctemsl 1uddepeHnnanbHbIX YpaBHEHHH.

39.

3ajaud, TPUBOASIIME K MOHATUIO JABOMHOTO MHTErpasna. J[BoitHOM
HMHTETPAJl, €r0 olnpenesieHue. TeopeMa CylleCTBOBAHUS JABOMHOIO
unrerpana. CBOMCTBa, TeOpEMa O CpeHEM 3HauYeHUU. Brraucienue
JNBOWHOro uHrerpana. Ilepexon x moyisipHsIM KoopauHaTaM. [Ipu-
JIOKEHUSI IBOMTHOTO MHTErpaJa.

40.

[ToHsiTHE TPOMHOTO MHTErpana. BerunciaeHue TpOMHBIX UHTErPAJIOB
B UWIMHAPUYECKHUX, chepudeckux KoopauHaTtax. [IpunoskeHus
TPOMHOIr0 MHTErpaJIa.

41-
42,

3ajaya O BBIYMCIEHUU PabOTHI MepeMeHHOM cuibl. OrnpeneneHue
KPUBOJMHEWHOT0 MHTErpajia mo koopauHatam. CBOMCTBA, BBIYMC-
nenne. @opmyna ['puHa. YciIoBUS HE3aBUCUMOCTH KPUBOJIMHEHHO-
ro MHTerpaja Mo HmyTH HHTerpupoBaHus. Haxoxiaenue ¢GyHKuuu
JBYX MEPEMEHHBIX 10 ee MosHoMy nuddepeniuany. [Ipunoxenus
KPUBOJMHEHHOT0 HHTErpajia BTOPOro PoAa.

43.

YHucnoBble psibl, CyMMa psAlia, CXOAUMOCTb U pacxoaumocTb. He-
o0xomuMmble ycroBusi cxogumoctu. Psg Jupuxie. ["apmoHmdeckuii
psan. Psaa reomerpruueckoii nmporpeccuu. CBOMCTBA CXOASIIMXCS PS-
Jn0B. Psanpl ¢ monoxkutenbHbIMUA 4WieHamu. [Ipu3Haku cpaBHEHUSA
psnoB. [lpusnak anam6epa. Marerpanpubiii npusHak Ko,

44,

3unakouepenyromuecs paasl. [Ipusnak JleitOuuna. AOcomoTHas,
ycinoBHas cxoaumocTb. Crenennbie psaabl. Teopema Abens. Uutep-
BaJl M paguyC CXOAMMOCTH CTENEHHOro psna. CBoiicTBa CyMMBI
CTETIEHHOI'0 psAJia: HENPEPhIBHOCTD, MOWIEHHOE auddepeHpona-
HUE U UHTETPUPOBAHNE.
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n/a

Kpatkoe conepxanue nekuui

KomanuectBo
JacoB

IIpaxTuye-
cKas MOAro-
TOBKa

45.

Psnpr Teitmopa m Maknopena. PasznoxkeHue 3JeMEHTapHBIX (PYyHK-
uui B psap Tennopa u B psan Makiiopena. IIpunosxeHne CTeneHHbIX
PSAAOB K MPUOJINKEHHBIM BBIYUCICHUSM HHTETPAJIOB.

46.

Psaaer Oypre.

47.

[Ipenmer teopun BepositHocTed. Kiaccudukanus coobituii. Knac-
CHUYECKOE M CTaTUCTHUYECKOE OIpPENEIEHUs] BEPOATHOCTU COOBITHSL.
3aKOH yCTOMYMBOCTH OTHOCHUTEJIBHBIX 4acTOT. ['eoMeTpuueckue Be-
POATHOCTHU. DJIEMEHTbl KOMOMHATOPUKH.

48.

TeopeMsl ClI0KEHUS BEPOATHOCTEH U CIECACTBUS U3 HUX. Y CIIOBHAs
BEPOATHOCTb. T€0opeMbl YMHOXKEHMsI BEpOSTHOCTE. PopMyia moJ-
Holt BepositHocTH. Cxema bepuymiu. ®opmynsr Jlamnaca u Ilyac-
COHa.

49.

JIMCKpeTHBIE CIy4aliHbIe BEJIMYMHBI. 3aKOH pachpeaeieHus, GyHK-
usl pacrpesienieHus. UnciaoBbie XapaKTepUCTUKH. BUHOMUAIBHBIN
3akoH. 3akoH [lyaccona.

50.

HenpepeiBHble ciydalinple BenuuuHbl. DyHKIHSA IUIOTHOCTH pac-
IIPEACIICHNs] BEPOATHOCTEN. YNCIOBBIE XapaKTEPUCTUKH.

ol.

PaBHOMEpHOE, MOKa3aTellbHOE U HOpMalibHOE pacnpeneneHus. [o-
HATUE O pa3IMyHbIX (opMax 3akoHa OonbpmMX yucen. Teopema
bepuynnu YebbieBa. LleHTpanbHas peienbHas Teopema.

52.

I'enepanibHas COBOKYIHOCTh, BbIOOpKA, BapUallMOHHBIN psf. ['ucto-
rpamma, smnupudeckas GyHkuus pacnpeaeneHus. CTaTucTudeckue
OIICHKU mMapaMeTpoB. TpeOoBaHMS K OICHKaM. OMIUPUYECKUE
OLIEHKH MaTeMaTU4YeCKOro OXHJAHUs U Jucrnepcuu. MHTepBaibHOE
olieHMBaHME. [loBepuTeNnbHbIE HMHTEpBaJbl A1 MATEMaTUYECKOTO
OKUJIaHUS U aucriepcuu. 3aiaya 00 00beMe BHIOOPKH.

53.

[IpoBepka cratucTUUECKUX TUIMOTE3: 1) O 3aKOHE pacmpeneieHus
cllyyailHOM BEIMUYUHBI; 2) O pa3IMYMM B OLIEHKAaX MapaMeTpos; 3) o
MPUHA/JIEKHOCTH BBIOOPOK OJHON TIeHepalbHOW COBOKYIHOCTH.
Cratuctudeckue KpUTEpUM IPOBEPKU Turote3: kpurepuid ITupco-
Ha, Konmoroposa, CTprozieHTa.

Hroro

106

10%

3aouHas popma o0yueHnus

/1

Kpatkoe coaeprxanue aeKuuii

KomnuectBo
JacoB

IIpaktuueckas
MOJITOTOBKA

Onpenenurenu 2-ro U 3-ro NOPAJIKOB U UX CBOWCTBA. Pazmoxenue
onpenenurens mo ctpoke (crondiyy). CucreMbl ABYX M TpeX JIH-
HEWHBIX ypaBHeHUH. BekTopel. JIuHelHbIe onepanuu Haja BEKTO-
pamu. [Ipoeknus BekTopa Ha ocb, cBOicTBa poekunu. Koopauna-
Tbl BeKTOpa. PaznoxeHue BekTopa B HPSIMOYTOJIBHOM Oasmce.
Hampasnsromue kocuHycsl U AnuHa BekTopa. CKanspHoe, BEKTOp-
HO€, CMEIIAHHOE NPOU3BEICHMS BEKTOPOB.

ITpenen ¢pyukiuu B Touke. OCHOBHBIE TeopeMbl O mnpejaenax. He-
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n/a

Kpartkoe cogepxanue nekiui

KoanuectBo
4acoB

IIpaxkTryeckas
HOJTrOTOBKA

ONpeCACIICHHOCTH U MCTOJAbI UX PACKPBITH.

Onpenenenre MPOU3BOAHON (YHKIMH B TOYKe. [ eoMeTpudecKuit
Y MEXaHUYECKUU CMBICI IPOU3BOAHON. Y PaBHEHHUS KAacaTEIbHOU 1
HopMmanu. OcHoBHblE mpaBwia AuddepeHIUpoBaHUsS GYHKIUH.
[Tpou3BoHBIE OCHOBHBIX dJIeMEHTapHbIX QyHKUMN. duddepenun-
an ¢pynkuuu. [Ipasuno Jlonurans. [Ipumenenne nuddepennumannb-
HOT'O MCUWCJICHMSI AJISl UCCeNoBaHUs (QYHKIUH U MOCTPOCHUS HX
rpaduKoB.

[TepBoobOpasnas Qyukums. HeompeneneHHbIE WHTETpall U €ro
cBoiicrBa. Tabnuna uHTerpanoB. MeToJ1bl HHTETPUPOBAHHUS.

3amauy, NPUBOJSALIME K IOHATHIO OIPEAEICHHOIO WHTErpaa.
Onpenenennblii nHTErpan. CBOMCTBA ONpPENEICHHOIO MHTErpasa.
®opmyna Hetorona-Jleitoauna. Meronsl uHTerpripoBanus. [Ipu-
JIO’)KEHUE OMPEIEIIEHHOTO UHTETpalia K PEIICHUI0 T€OMETPUYECKUX
3az1a4.

OYHKINH JBYX JIEHCTBUTENBHBIX MEPEMEHHBIX, CIIOCOOBI UX 3a/1a-
HUs. YacTHbIC TPOU3BOHBIC MEepBOTO mopsnaka. [lomabid mudde-
peHIualn, ero CBs3b C YaCTHBIMHU IMPOU3BOJHBIMU. DKCTPEMYMBI
(GYHKIMM IBYX TIEPEMEHHBIX.

JIBOMHOWM WHTErpal, €ro omnpejesieHue. BeluuclieHue IBOWHOTO
uHTerpana. llpunoxenust aBoiiHoro wuHrerpaia. OmnpeneneHue
KpPUBOJIMHEHHOrO MHTErpaia mo koopauHaraMm. CBOMCTBA, BhIUKC-
JieHHe. Y CIIOBHS HE3aBUCHUMOCTH KPHUBOJIMHEMHOIO HMHTETpaja Io
IIyTH UHTETPUPOBAHUSL.

Hucnossle psaasl, CymMMa psaa, CXOAUMOCTh U pacxoauMocTs. He-
00XOJIMMBIEC YCTIOBHSI CXOJIMMOCTH. ['apMOHUYECKUN U TE€OMETPH-
qeCcKUil pAA. HOCT&TO'—IHBIG IMPHU3HAKKU CXOAUMOCTH 3HAKOITOJIOXKH-
TeNbHBIX PSIOB (MPU3HAKU CpPaBHEHUS psAIOB, Mpu3Hak Jlamambe-
pa). 3nakouepenytomuecs psaasl. [Ipusnak JlerOnuma. AGcomoT-
Hasl, YCIOBHAs CXOUMOCTh. CTeneHHbIE PSbL.

3aauu, NPUBOASIINE K MOHATHIO TU((epeHIINATbHBIX YPaBHEHUN
(AY). Hopsnox Y, pemenne JIY neporo mopsinka. HauanbHbie
ycJoBHs, o01iee perieHue, yactnoe pemenue. 1Y I-ro mopsiaka ¢
pasensomuMucs nepeMeHHbIMA. OHOpOAHbIe U JuHeHHble Y
nepsoro nopsaka. Juddepennuanbapie ypaBHEHUSI BTOPOTO IO-
psiziKa, JOMYyCKalolIie MOHWXeHue nopsaka. JInHeiHble ogHOopoa-
HbIE W HEOAHOpPOJAHBIC nu(pdepeHIInalIbHbIe YPAaBHEHUSI BTOPOTO
HOpsIJIKA.

10.

[Tpenmet Teopuu BepositHocTell. Knaccudukanus coObrtuii. Knac-
CHYECKO€ M CTaTHCTUYECKOE OMpeAETICHNUs BEPOSTHOCTH COOBITHS.
Anre6pa coOwiTuii. KomOnnaTopuka. Teopembl ciokKeHus: BeposiT-
HOCTEH M CIEACTBUS U3 HUX. YCJIOBHAs BEPOSITHOCTb. TeopeMbl
YMHOXKEHHSI BEPOSATHOCTEW. J[MCKpETHBIE CIydailHble BEJIWYWHBI.
3akoH pacnpezneneHus, QyHKIMsS pacnpeneneHus. YucnoBble Xxa-
PaKTEPUCTHKH.

Hrtoro

20

10%
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4.3. Coaep:xanue JJa0OPaTOPHBIX 3aHATHI

JIaGopaTopHbIe 3aHATHS HE IPEAYCMOTPEHbI YUCOHBIM IIIIAHOM.

4.4. CopepxaHue NPaAaKTHYECKUX 3aHATHI

Ounas ¢popma o0y4eHus1

Ne . Konuuectso | IIpaktuueckas
i HanmeHoBaHMe NPaKTUYECKUX 3aHATUI 4acon HOArOTOBKA
1. | DaemMeHThI TUHEHHON anreOpbl 6 +
2. | DneMeHTBl BEKTOPHOU ayireOphl 6 +
3. | AHaTUTHYECKass TE€OMETPHSI 10 +
4. | OyHKIMA 1 +
5. | llpenen. HempepsiBHOCTH 6 +
6. | KommiekcHble uncna 3 +
7. | AuddepennunanpHoe ncuncinenne GyHKIUN OTHON TEpeMEHHON 10 +
8. | HeonpeneneHnubIii mHTETpa 8 +
9. | OnpeneneHHbIN HHTETPAT 8 +
10 Juddepennnanpaoe ncunciaeHne GyHKINU HECKOJIBKHX Tepe- 6 +
MEHHBIX
11. | dnddepennmanpupie ypaBHEHUS 8 +
12. | Cucremsl nuddepeHnnanbHbIX ypaBHEHUN 2 +
13. | KpaTHble 1 KpUBOJIMHEHHBIE HHTETPAIIBI 12 +
14. | YucnoBble ¥ PYHKIIMOHAIBHBIE PSIbI 6 +
15. | MHoxecTBa. DJeMEeHThl KOMOWHATOPUKH 2 +
16. | Ciryuaiiabie COOBITHS 8 +
17. | CnyuaiiHble BETUUYHHBI 8 +
18. | DeMeHTHI MaTeMaTHYECKON CTATUCTHKH 10 +
Hroro 120 40%
3aounas popma o0yueHnus
No . KomuuectBo | IlpakTnueckas
w HanmeHoBaHME MPaKTUYECKUX 3aHITHN qacon HOArOTOBKA
1. | DneMeHThl TMHENHON areOpsl 1 +
2. | DneMeHTbl BEKTOPHOU alreOpbl 1 +
3. | AHanuTHYeCKas TeOMETPHSI 1 +
4. | Ilpenen. HenpepbIBHOCTD 1 +
5. | Auddepennmanbaoe ucurciaenne GyHKIUNA OJJHON epeMEHHOM 1 +
6. | Heompenenenusiii mHTErpa 2 +
7. | OnpeneneHHbII HHTETpa 1 +
8 JuddepennnanbHoe ncuucaeHne QyHKIIMA HECKOIBKUX Mepe- 1 +
MEHHBIX
9. | KparHble 1 KpHBOJIMHEHHBIE HHTETPAIIBI 1 +
10. | YucnoBble U QyHKIMOHAIBHBIE PSIBI 2 +
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Ne . Komnuectso | IIpakrtudeckas
HanMeHOBaHME MPAaKTUYECKUX 3aHATHN
H/H JacoB IIOATr0TOBKA
11. | JInddepennumanbabie ypaBHEHUS 2 +
12. | Cyuaiinble cOObITHS 2 +
13. | Criyuaiinbie BETUYHHBI 2 +
Hroro 18 40%

4.5. Buapl u coep:kaHue CaMOCTOSITeIbHON padoThl 00y4aroIuXcs

4.5.1. Bunsl caMOCTOATENBHOM paboThl 00yJatonuxcs

Komnyectso
4acoB
o sk o
Bunpl camoctosiTenbHON pabOThl 00ydarOLINXCs v 10 3209HOIH
10 OYHOH popme
dbopme obOyue-
oOyueHus
HUs
IlonroroBka K NpakTUYECKUM 3aHATHAM 50 36
BrinonHeHue KOHTPOJIbHON paboThl 170
CaMocTosTeNnbHOE U3YUEHUE OTIENBHBIX TEM U BOIIPOCOB 16 170
IToaroToBka MHAMBUYAIbHBIX TUCbMEHHBIX Pa0bOT (THUIIO-
50
BbIX PacueToB)
[TonroroBka Kk NpoMeKyTOYHON aTTeCTalluN 9
Hroro
125 376
4.5.2. ConepxaHue caMOCTOSTEIbHON pabOThl 00yJaroIuXCs
KomnuectBo
No . 4acoB
wn aMEHOBAaHUE TEM U BOIIPOCOB B (S——
tdbopme 00y- |bopme 00y-
YEeHMSI YEeHMSI
Martpunel, A€CTBUA ¢ HUMHU. BblunciaeHue onpenenurenen pas-
1 JUYHBIMH crioco0amu. PemeHue cucteM JTUHEHHBIX ypaBHEHUN 5 17
" | metogoMm T"aycca, mo gopmynam Kpamepa, ¢ momoripio o0pat-
HON MaTpHIIBL.
JIuneiiHble onepanuu Haja BEKTOpaMu. PasnokeHue BeKTopa 1o
Oa3ucy. Hampasinsiomnue KOCMHYCHl U JUIMHA BekTopa. Ilpume-
2. | HEHHe CKaJIIPHOI0, BEKTOPHOI'O, CMEIIAHHOIO NMPOU3BEJIECHUH B 6 17
pelIeHnr MPUKIaIHbIX 3a1a4. [IoHATHE O BEKTOPHBIX AHArpam-
Max B HayKe€ U TEXHUKE.
3. | Pasnuunbie GpopmMbl ypaBHEHUS IPSIMOM Ha MIIOCKOCTH. Perenne 6 14
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n/a

HaumenoBanue Tem 1 BOmpocoB

KoanuectBo
4acoB

10 OYHOH
¢dbopme 00y-
YyeHUs

10 3204YHOU
dopme 00y-
YyeHUsd

3a/a4 Ha METOJl KOOpAMHAT (pacCTOSHUE MEXKIY ABYMs TOYKa-
MU, JEJIEHUE OTPE3Ka B JIaHHOM OTHOILCHUH, PACCTOSHUE OT
TOYKM 10 npsiMoii). KpuBble BTOpOro mnopsjka: NpUBEIEHUE K
KaHOHUYECKOMY BUY, IOCTPOCHHE HA INIOCKOCTU. TeXHUUYECKHE
IIPUJIOKEHUS] TEOMETPUYECKUX CBONMCTB KPUBBIX.

I'eomeTpuyeckue CBOMCTBA IMOBEPXHOCTEH BTOPOrO MOPSIKA,
uccienoBanne WX (OPMBI METOJOM cedeHuil. TexHudeckue
MIPUJIOKEHUSI TEOMETPUUYECKUX CBOMCTB noBepxHocTel. [loctpo-
€HHE TeJIa OTPAHUYEHHOT0 OBEPXHOCTSIMH.

10

[Toctpoenue rpaukoB 3JIEMEHTAPHBIX (QYHKIUN MyTeM Mpeoo-
pa3zoBaHuil (mapaielbHBIA IEPEHOC, pacTsKeHue (cxarue),
OTOOpaKCHHE).

12

Brruucnenue mpenenoB YUCIOBBIX MOCIEAOBATEIHLHOCTEH, Tpe-
nenoB ¢yakiuu. McenenoBanue GyHKIMI Ha HENPEPHIBHOCTD.

10

23

CDOpMBI 3aIIMCH KOMIIJICKCHBIX YHMCCII. HeﬁCTBHH Haad KOMILJICKC-
HBIMH YHCJIaMU.

HMuddepenurpoBanue caoXHbIX (QyHKUIUH, a Takke (QyHKUUN
3aJIaHHBIX HESIBHO W mapamerpudecku. [Ipumenenne quddepeH-
nuajga K NpuOIKEHHBIM BbhIYHMCICHUsAM. [Ipumenenue nudde-
PEHITMAIBHOTO MCYUCIICHUS IS UCCIeoBaHUS (DYHKIUNA W TIO-
CTPOCHUS MX TPa(HKOB.

29

MeTo/1bl UHTEIPUPOBAHUS HEONPEAEIEHHOI0 MHTErpasa.

29

10.

Beruucnenue onpenenéHHbIX MHTErpanoB. HecoOCTBeHHbIE MH-
Terpaibl ¢ OECKOHEYHBIMU IpEJelaMU U OT HEOTPaHMYEHHBIX
¢bynkuuit. [IpunoxxeHust onpeneneHHoro HHTerpaia K peleHnto
3a/1a4 T€OMETpPUHU, MEXaHUKU U ¢u3uku. IpubnuxeHHsie MeTo-
JIbl BBIYHMCIIEHUS ONIPENIETICHHBIX HHTEIPaJIOB.

29

11.

HuddepenurpoBanrie QyHKIMM JBYX IepeMeHHbIX. [lomHbit
muddepentman. [Ipumenenue nomHoro auddepennunana K npu-
OmKEHHBIM BBIUMCIIEHUSM. KacarenbpHas MI0CKOCTh U HOpMaJlb
K TIOBEPXHOCTH. DKCTPEMyMbl (DYHKIIUM HECKOJbKUX NMEepeMeH-
HbIX. OThICKaHME HAaUOOJIBIINX U HAMMEHbIINX 3HaYeHUH QyHK-
IIUH.

18

12.

Brruncnenue ABOWHBIX M TPOMHBIX HMHTErpayioB. ['eomerpuue-
cKue, GU3nYecKre MPUI0KEHUs TBOMHOTO U TPOMHOIO MHTErpa-
noB. Kpusonuneitnsle. HaxoxaeHnue QyHKUMM ABYX NEpEeMEH-
HBIX 110 €€ NoJIHOMY auddepeHnuany.

18

13.

Yucnosble U QyHKUIMOHAIBHBIE psibl. [I[puMeHeHe cTeneHHbIX
PsIOB B MPHUOIMKEHHBIX BBIUMCICHUSIX: BBIYMCICHUE 3HAUEHUH
GyHKIMHI, onpee€HHBIX HHTETPaJIoB.

14

14.

Pansr dypre mo TpuUroHomeTpuueckuM cucremam. Dopmyiisl
Uit KOOQUIMEeHToB psfa. Paznoxenue ¢GyHKIUI B TPUTOHO-
Merpudeckue psaasl Pypoe. Pag Oypbe 1 4ETHBIX U HEUETHBIX
¢byskuii. opMynupoBKa JOCTATOYHBIX YCIOBHM CXOIMMOCTH
psanoB dypre. Pang Oypre 1t QyHKIMM € JTIOOBIM MEPHOAOM.
YcnoBre MOTOYEYHON CXOJUMOCTH B CXOIUMOCTH «B CPEIHEM.
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n/a

HaumenoBanue Tem 1 BOmpocoB

KoanuectBo
4acoB

10 OYHOH
¢dbopme 00y-
YyeHUs

10 3204YHOU
dopme 00y-
YyeHUsd

[IpumeHenue TpuroHomerpuueckux psagoB dypee B mpubIu-
JKEHHBIX BBIYUCIICHHUSX.

15.

OCHOBHBIE KJIACCHI YpaBHEHHI, HHTETPUPYEMBIX B KBaJIpaTypax:
C Pa3JeNAIOIUMHUCS IEPEMEHHBIMH, OJHOPOJHbIC U JIMHEHHBIC.
Huddepennmanbaple  ypaBHEHHUs, JOMYCKAIONIUE TOHUKECHUE
nopsaka. Jlnnelinsle onHOpoaHbIe MU depeHInaTbHbIe ypaBHe-
Hus. JlnHeliHble HeOAHOPOAHBIE AU(PepeHInaTbHbIE YPaBHEHHS
C IPaBOM YaCThIO CIIEIHATIBHOTO BUAA. MeTo BapHaIliy PO 3-
BOJIBHBIX ITOCTOSTHHBIX.

25

16.

Pemenust HopManbHbIX cucTeM TUddepeHInaIbHbIX ypaBHEHUI
METO/IOM HCKIIFOUCHHSI.

17.

MuoxectBa. OTHOIIEHHUS. DIIEMEHTHI KOM6I/IHaTOpI/IKI/I.

10

18.

bynea anre6pa u anrebpa MHOMKECTB.

10

19.

DJeMeHTHI Teopuu TpadoB.

OB DN

10

20.

Knaccuueckoe M cTaTUCTHYECKOE OIpENeNeHUusl BEPOSTHOCTH
coObITHsI. 3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX 4YacToT. ['eo-
METPUUECKUE BEPOATHOCTU. TeopeMbl CIIOKEHUS BEPOSTHOCTEH
U CIIEJICTBHS M3 HUX. YCIIOBHAsl BEPOSTHOCTb. Teopembl yMHO-
KeHus BepoaTHocTe. dopmyna monHoW BeposTHOcTH. Cxema
bepnyin. @opmynsl Jlannaca u [lyaccona.

24

21.

JIuCKpeTHbIE Cily4aliHblE BEJIMYMHBI. 3aKOH paclpelelIeHus,
¢yHkMs pacnpeneneHus. YuciaoBble XapaKTepUCTHKU. buno-
MuaJbHbIN 3aKoH. 3akoH Ilyaccona. HenpepbiBHBIE citydaiiHble
BeNMYUHBL. OYHKIMS TUIOTHOCTH PACIPENEICHUS BEPOSITHOCTEH.
UucioBble XapakTEpUCTUKUA. PaBHOMEpHOE, IOKa3aTEIbHOE H
HOpMasbHOe pacnpeaeneHus. [lonarue o pa3iauuHbIX (opmax
3akoHa Oonpmmx yucen. Teopema bepnymiu YeObimesa. Llen-
TpaJIbHAs IPEJENbHAs TEOpEMA.

24

22.

['enepanbHas COBOKYITHOCTh, BEIOOpKA, BapUallMOHHBIN psf. ['u-
cTOorpaMma, sMmupuyeckas QyHKOUs pacnpeneneHus. Craru-
CTMUYECKHE OLIeHKH napaMeTpoB. [IpoBepka cTaTUCTHYECKUX TH-
noTe3: 1) o0 3aKOHE pacrpeesieHus CIy4alHOW BEJIMYUHBL; 2) O
pa3InYMM B OLIEHKAX MapaMeTpoB; 3) O MPHUHAJIEKHOCTH BBIOO-
POK OJHOW TeHepallbHOM COBOKYMHOCTU. CTaTUCTHYECKUE KpH-
TepUU TMpOBepKH rumore3: Kpurepuil IIupcona, Kommoroposa,
CrpronenTa.

20

23.

Cucrema nByx ciydaiiHbIX BenuuuH. DyHKIMOHAIBHAS M KOP-
peISIMOHHAs 3aBUCUMOCTH MEXAy BennuuHaMu. JIunenHas pe-
rpeccusi. MeToa HaMMEHBIIUX KBaJApaTOB JUIS ONPENEICHUS I1a-
pPaMETpPOB PETPECCHN U CBOMCTBA ATUX OLEHOK. Y PaBHEHUS JIU-
HeiHOo# perpeccuu. TecHOTa cBA3M U €€ OIeHKa 1Mo K03 duiu-
eHTy koppessiiuu. [lonsatue o HenuHenHoM perpeccun. Koppe-
JSAUUOHHOE OTHouleHHe. OmnpeneneHue napameTpoB HEIMHEH-
HBIX YPAaBHEHUHN PETPECCUU METOJIOM HaNMEHBIIINX KBaJIPaTOB.

Hrtoro

125

376
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5. YueOHO-MeTOANYECKOE 00ecTIeYeHre CAMOCTOATEIbLHOH padoThl 00y4aroIMXCcst
M0 TMCHMILIHHE

Y4eOHo-MeTonuueckue pazpaborku umerorcs B Hayunoit 6ubmuoreke ®I'bOY BO OxHO-
Vpansckuii [AY:

1. TunoBble pacyeTsl MO TeMe «DJIIEMEHThl JUHEHHON U BEKTOPHOHN anreOpbl» [DIeKTpoH-
HBIH pecypc]: MeToauveckue ykazaHus /Ui CTYACHTOB OYHOM U 3a04HON (hopM 0O0y4eHHs [Hampas-
nenuit 35.03.06 Arpoumxenepus, 13.03.02 Dnexrposnepretuka u snexkrporexuuka, 19.03.02 Ilpo-
JIYKTBI IUTaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DkcrmyaTanys TpaHCIOPTHO-TEXHOJIOTHYECKUX
MallliH ¥ KOMILIEKCOB, crienuanbHocTH 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPe/I-
ctBa] / cocraputenn: Axkynua O.E., baxenosa C.B.; FOxxHo-Ypansckuii ['AY, UacTuTyT arpomxe-
Hepuu. — YensaOuHCK: OxHo0-Y panbckuit Ay, 2021.-65 c.— Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsle pacueTsl o TeMe «OnpeaenTuTen, MaTPHUIIbl, CHCTEMbl TMHEHHBIX YPaBHEHUH,
BEKTOpHas airedpa, aHaJuTHYeCKas reoMeTpus» [DIIeKTPOHHBIN pecypc]: METO. yKa3. AJis CTY-
JIEHTOB O4YHOM (opmbl 0OyueHus [Hampasinenuid: 35.03.06 Arpoumxkenepus, 13.03.02 Dnexrpo-
SHepreTuka u 3nekTporexHuka, 19.03.02 IIpoaykTel MUTaHUS U3 PACTUTENBLHOIO Chipbs, 23.03.03
OKcIutyatanuus TPaHCIIOPTHO-TEXHOJOTUYECKUX MalIMH M KOMIUIEKCOB, crneunanbHoctu 23.05.01
HazemHuble TpaHcnopTHO-TexHONMorudyeckue cpenactsal / coct. M.H. 3emckoBa; FOxHO-Ypanbckuii
'AY, MHCTUTYT arpoMHXEHEPHH. — 3-€ U31., uctp. u gon. — Yensounck: FOxno-Ypansckuiit [AY,
2019. — 27 c. — Pexxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc|: METOIWYECKHE YKa3aHWs IS
CTYJCHTOB OYHOM U 3a04HOIl ¢opM oOyuenus [HanpaBneHuit 35.03.06 Arpounxenepus, 13.03.02
DneKTposHepreTka U MeKkTpoTexHuka, 19.03.02 [IpoaykThl nUTaHUsI U3 PACTUTEIBHOTO ChIPbS,
23.03.03 DOkcruryaTauus TPaHCHOPTHO-TEXHOJOTHMYECKUX MAIIMH M KOMIUIEKCOB, CIELUUAIbHOCTH
23.05.01 Hazemnble TpaHcropTHO-TeXHOJOrHUecKue cpenctsal / coct.: O.E. Akynuy u ap.; FOxHo-
VYpansckuii 'AY, Unctutyt arpounxenepuu. — Yemsounck: HOxuo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTUUYECKUN aHaIN3 [ DIEKTPOHHBIN pecypc]: yueb. mocobue amis camo-
CTOSITENIFHOW PalOTHI CTYIEHTOB OYHOW M 3a09HOM (GopM 0OydeHUs (HampaBICHHUS IMOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cneumanbHOocTh 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UncTutyT arpounkenepun. — YensaOuHck:
OxHO-Ypanbckuii TAY, 2017.-70 c. — Pexxum JOCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBsle pacueTsl o TeMe «BBeaeHne B MaTeMaTHUeCKUd aHanu3 (GyHKIIMK OJHOM AeH-
CTBUTEJIbHON MEpeMEHHOI» [DIIeKTPOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYJIEHTOB OYHON (hOpMbI
o0yuenus [Hampasnenuid: 35.03.06 Arpounskenepus, 13.03.02 DnekTposHepreTuka U 3MeKTPOTEX-
Huka, 19.03.02 IIpoayKkThl NUTaHUS U3 PACTUTEIBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIOPT-
HO-TEXHOJIOTHYECKUX MAIlMH M KOMIUIEKCOB, crnennanbHoctu 23.05.01 Hasemuble TpancnopTHO-
texHnonorunueckue cpeactral / coct. O.E. Axynuu ; FOxuo-Ypansckuit [AY, UHCTUTYT arponHke-
Hepuu. — 3-e u3A., ucnp. u gon. — Yensounck: FOxuno-Ypansckuit [AY, 2019. — 69 c. — Pexum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumnoBoii pacuer no teme «luddepenunansuoe ucuncienue GyHKIUN OTHOW AeHCTBU-
TEJIbHOW MEPEMEHHON U €ro MPUJIOKEHUS» JUIsl CaMOCTOSITENIbHOM paboThl CTYAEHTOB [DIEKTPOH-
HBIN pecypc]: [A7s caMocTosTeNnbHON paboThl CTYI€HTOB O4YHBIX (akynbreToB] / cocT.: C.B. baxe-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; OxHo-Ypansckuii 'AY, UHCTUTYT arpouHkeHepuu. —
YensOunck: OxHO-Y panbckuit I'AY, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TumnoBsle pacueTsl o TeMe «MHTerpagbHOE UCUHCICHHE (PYHKIUU OJHOM AeUCTBUTENb-
HOM TMIEPEMEHHOW» VISl CAaMOCTOSITEILHON PaObOTHI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOI. yKa-
3anus / coct.: O.E. Akymuu, M.H. Apxunosa; FOxHo-Ypansckuit 'AY, UHcTUTYT arponHkeHe-
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pun. — YenssOuHCK: HOxHo-Y panbckuit Ay, 2016. - 82 c. — Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
8. TumoBsle pacuersl o Teme «uddepeHnnanbHoe U UHTErpaTbHOE UCUUCIICHUS (DyHK-
MU JIBYX TEPEMEHHBIX» [DIEKTPOHHBIA pecypc]: METOMA. yKa3. [[JI caMOCTOSTEIHHOW PaOOTHI
CTYJICHTOB OYHOW W 3a04HOU (opm oOyueHus (HampaBineHus moaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumanbHocts 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
VYpaneckuit 'AY, Wuctutyr arpommxeHepuu. — Yensounck: HOxuHo-Ypansckuit I'AY, 2018. —
80 c¢. — Pexxum moctymna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.
9. TunoBble pacdeTsl 10 TeMe «PsapD» [DIEKTPOHHBIN pecypc]: METOA. yKas3. JUIsl CTY/CH-

TOB OYHOM (GopMbl 00yueHus [Hanpasienuii: 35.03.06 Arpoumkenepus, 13.03.02 DnekrposHepre-
THKa U 31eKTpoTexHuka, 19.03.02 IIpoaykTsl nuTaHus U3 paCTUTENBHOIO ChIpbs, 23.03.03 Dkcruty-
aTauusl TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, criennanbHocTy 23.05.01 Hazewm-
HBIE TpaHCIOpTHO-TexHoJoruueckue cpenacrsal / cocr.: O.E. Akymny, C.A. Ckpunka; FOxHO-
VYpanbckuii 'AY, UHCTUTYT arpouH>keHepuu. — 3-¢ u37., uchp. u jaoi. — Yemsounck: HOxHO-
VYpanbckuii 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. JInddepennmanpHabie ypaBHSHUS B IPUKJIAJIHBIX 3a7a4ax [ DJIEKTPOHHBIA pecypc]: METOI.
yKa3. ISl CTYJICHTOB 04HOM (hopmbl 00ydeHus [Hanpasienuii: 35.03.06 Arpourxkenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel nUTaHUS U3 PACTUTENBHOTO CHIPbS,
23.03.03 DOkcrutyaTanus TPaHCIOPTHO-TEXHOJOTMUECKUX MAIIUH U KOMIUIEKCOB, CHEIUATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpeacrsa] / coct.. O.E. Akynuuy,
C.A. Ckpunka, N.C. Crabymut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXeHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. TumnoBoii pacuet o TeMe «Teopus BepOSTHOCTEI» [ DIEKTPOHHBIN pecypc|: METOA. yKa3.
JUIs CTYJEHTOB OuYHOM (opmbl oOyuenus [HampasieHuit: 35.03.06 Arpounxenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel nUTaHUS U3 PACTUTENBHOTO CHIPbS,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIUATBLHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpencrtsa] / coct.. O.E. Akynuuy,
M.B. ®wmmnmosa; KOxHo-Ypansckuii 'AY, UHCTHTYT arpouHXeHEepUH. — 2-€ U3/., UCIIP. U JIOTL. —
YenstOUHCK: IOxHo0-Ypanbckuit I'AY, 2019. - 106 c. — Pexxum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

12. TumnoBsie pacueTsl o Teme «MaTemaTHueckas CTaTUCTHKa» [ DIEKTPOHHEBIN pecypc]: Me-
TOJA. yKa3. JUIsl CTYAEHTOB O4YHOW (opmbl oOyuenus [Hampasienuii: 35.03.06 ArpounxeHepus,
13.03.02 DnexTposHepreTrka u 3nekrporexHuka, 19.03.02 IlpoaykTel nuTaHus U3 pacTUTENBHOTO
ceipbi, 23.03.03 DkcmnyaTaius TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMILJIEKCOB, CTICIHATh-
Hoctu 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJNOTHYeckHe cpeactBal / coct. M. H. Apxumnosa;
IOxnO-Ypansckuit ['AY, Uacturyt arpoumxenepun. — 4-¢ us., ucnp. u aom. — Yensounck: FOx-
HO-YpanbCKui TAY, 2018.-72 c. — Pexxum JOCTyTaA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

13. Meroauueckue yKkazaHus U KOHTPOJIbHBIC 3a/IaHUs 10 MaTeMaTHKe JIJIsl CTYIEHTOB 3a04-
HOM popMmbI 00yUeHHS [ DNEeKTPOHHBIN pecypc]: [HanpaBieHue noarotoBku 35.03.06 ArpouHxeHe-
pus, 13.03.02 DnektposHepretuka u anekrporexHukal / coct.: O.E. Axymuu [u np.]; FOxHo-
VYpaneckuit 'AY, Uncturyr arpounxkenepuu. — YensOunck: HOxno-Ypanbckuit I'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

6. ®oH/I OLIEHOYHBIX CPEICTB /IS MPOBEIeHHU s
NMPOMEKYTOUYHOI aTTeCTAMU 00yYaIOIMXCH MO IUCHUIIHHE

Jlnis ycTaHOBIJIEHUS] COOTBETCTBUS YPOBHS MOJATOTOBKH oOyd4aromuxcs TpedoBanusm O@I'OC
BO paszpabotan (oHI OLIEHOYHBIX CPEACTB JUIsl TEKYIIEr0 KOHTPOJS YCIEBAEMOCTU M MPOBEIEHUS
MIPOMEKYTOUHOW aTTecTAallMl O0YYaIoUMXCs MO JUCHMIUIMHE. DOHJA OLEHOYHBIX CPEACTB INpe-
crasieH B [[punoxenun.
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7. OCHOBHAsl M JONOJTHUTEJIbHAsI y4eOHasi TUTePaTypa, He00X0AMMAas 1JIsl OCBOCHHS
AUCHMILTHHBI

OcHOBHas ¥ JIOTIOJTHUTENbHAs yaeOHas uTeparypa uMeercss B Hayunoii Oubianoreke u siex-
TpoHHOH HH(pOopMarmoHHo-00pazoBatTensHol cpeae PI'BOY BO I0xno-Ypansckuii [AY.

OcHoBHas:

1. bepman I'.H. COopHHK 3a/1a4 10 KypCy MaTeMaTHYEeCKOTo aHajau3a: yuyeOHoe mocooue /
I'.H. bepman. — 9-e u3n., crep. — Cankr-IletepOypr: Jlanb, 2020. — 492 c.— Pexxum pocryma:
https://e.lanbook.com/book/126705

2. bepmant A.®D. KpaTtkuii Kypc MaTeMaTH4yecKoro aHaiusa: ydeOHoe mocobue /
A.®. bepmant, U.I'. ApamanoBuu. — 16-¢ uzn. — Cankr-Ilerepoypr: Jlanp, 2021. — 736 c. — Pexxum
noctyna: https://e.lanbook.com/book/167905

3. EmenbsnoB I'.B. 3amauyHuk mo Teopuu BEPOSTHOCTEH M MaTEMaTHYECKOW CTAaTHCTHKE:
yaeOHoe mocobue st By30B / I.B. EmennsnoB, B.Il. CkuroBuu. —4-¢ usn., crep. — CaHKT-
[TetepOypr: Jlanb, 2021. — 332 c. — Pesxum mocryma: https://e.lanbook.com/book/169813

4. 3anopoxen, I'. M. PykoBoacTBO K pelieHMIO 3a7ad [0 MaTeMaTH4YECKOMY aHalIMU3y :
yuebHoe nocobue / I'. W. 3anoposxen. — 8-e uszz.,crep. — Caunkrt-IletepOypr : Jlanp, 2021. — 464
c. — ISBN 978-5-8114-0912-9. — TekcT : 3neKTpoHHbIH // JIaHb : 371€eKTPOHHO-OMOIMOTEYHAs CH-
crema. — URL: https://e.lanbook.com/book/168361

5. Knerenuk J[.B. COopHMK 3ama4y M0 aHAIUTUYECKOW TE€OMETPUHU. [DIIEKTPOHHBIN pe-
cypc] — DIeKTpOoH. nan. — CII6: Jlans, 2017. — 224 c. — Pexxum JocTymna:
http://e.lanbook.com/book/92615

6. KoxyxoB C.®. CO0pHUK 3a/7ay MO AMCKPETHOM MaTeMaTuke [DIeKTpOHHBIN pecypc]:
yuebnoe nocobue / C.d. Koxyxos, [1.U. CoBepTkoB. — DnekTpoH. naH. — Cankrt-IlerepOypr: Jlanb,
2018. — 324 c. — Pexxum pocrymna: https://e.lanbook.com/book/102606.

7. Muxonun, C. B. [luckperHas MaremaTwka Jjis OakajaBpa: MHOXKECTBA, OTHOIICHUS,
¢bynkuy, rpadsl : yaebnoe nocodbue / C. B. Mukonu. — Cankr-IletepOypr : Jlans, 2021. — 192
c. — ISBN 978-5-8114-1386-7. — TekcT : 3neKTpoHHBIH // JIaHb : 371€KTPOHHO-OMOIHOTEYHAs CH-
crema. — URL: https://e.lanbook.com/book/168465

JdomosiHnTEIBHAS:

1. CrpaBouHuk 1o MaTemMatuke ajs 6akanaBpoB : yueOHoe nocobue / A. 0. Bnosun, H. JI.
Boponnoga, JI. A. 3onkuna, B. M. Myxuna. — Cankr-IlerepOypr : Jlans, 2021. — 80 ¢. — ISBN
978-5-8114-1596-0. — TekcT : ayekTpoHHbIH // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAsT CUCTEMa. —
URL.: https://e.lanbook.com/book/168692

2. Ilpaktudeckue 3aHATHA 110 anredpe. KoMiiekcHble ynciia, MHOTOYJIEHHI : y4eOHOe 10Cco-
oue / 0. B. Bonkos, H. H. Epmonaesa, B. A. Ko3ssinuenko, I'. U. Kyp6arosa. — Caunxrt-IlerepOypr
: Jlanb, 2021. — 192 c¢. — ISBN 978-5-8114-1743-8. — TekcT : 27eKTpOHHBIH // JIaHb : 3I€KTPOH-
HO-Onbmmorevnas cucrema. — URL: https://e.lanbook.com/book/168700

3. Epycamumvckuii SI.M. [uckpeTHas maremMaTtuka. Teopusi M MPaKTUKyM [DJIEKTPOHHBIN
pecypc]: yuebnuk / .M. Epycanumckuii. — OnextpoH. gas. — Cankr-IlerepOypr: Jlans, 2018. —
476 c. — Pexxum noctyma: https://e.lanbook.com/book/106869.

4. Jlucnukud B. T. Maremartuka B 3a7ja4ax ¢ perieHUsIMU [ DJIEKTPOHHBIN pecypc]: yueOHoe
noco6ue / Jlucuukun B. T., Conoseituuk U. JI. - Cankr-IlerepOypr: Jlans, 2020 - 464 c. - [loctym
nosHOMY TekcTy ¢ caiita DBC Jlans: https://e.lanbook.com/book/126952

5. Harancown, U. I1. Kpatkuii kypc Bbicieil MatemaTtuku : yuebnoe nocobue / U. I1. Haran-
con — 10-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 736 c. — ISBN 978-5-8114-0123-
9.— Texkcr: onexTpoHHbI / JlaHb : 2JeKTpoHHO-OMONMoreuyHas cucrema. — URL:
https://e.lanbook.com/book/167767

6. Ilpomkun, C. C. MaremaTnka ais pemenus pusnyeckux 3anaull : yuedHoe mocodue / C.
C. Tlpomkwn. — Cankr-IlerepOypr : Jlanp, 2021. — 384 c¢. — ISBN 978-5-8114-1670-7. —
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Texkcr:  snekrponusli// Jlamp @  2IeKTpoHHO-OmOmmoreunass  cucrema. —  URL:
https://e.lanbook.com/book/168721
7. ®uxtenronbil .M. OCHOBbI MaTeMaTH4YeCKOro aHajiu3a: ydeOHMK: B 2 dacTsax [
I''M. ®uxtenronsi. — 11-e u3a., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1. — 2019. —
444 ¢. — Pexxum nocrymna: https://e.lanbook.com/book/112051
8. ®uxtenronply [''M. OCHOBBI MaTEeMaTHYECKOTO aHajau3a: Yy4eOHHK: B 2 dYacTax /
I''M. ®uxtenronbu. — 10-e u3n., crep. — Cankr-Ilerepoypr: Jlaus, [6. 1.]. — Yacte 2. — 2019. —
464 c. — Pesxum mocrtyma: https://e.lanbook.com/book/115730
9.1llumayes, B. C. Hauana Beicmieit marematuku : yaeOHnoe nmocodue / B. C. [llumaye. — 5-
e u3n., crep. — Cankr-IletepOypr : Jlans, 2021. — 384 ¢. — ISBN 978-5-8114-1476-5. — Tekcr :
ANEKTPOHHBIH // Jlann : ANEKTPOHHO-OMOIOTeYHAs cucrema. — URL:
https://e.lanbook.com/book/168509

8. Pecypchl uHGOPMAIMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTu «AHTEpHETY,
HEe00XO0IUMbIe IJIsl 0CBOCHHS THCIUILIHHBI
1. EnuHOe OKHO J0CTyIa K y4eOHO-METOJUYECKUM pa3padoTkaMm https://roypray.pd
2. DOBC «Jlanb» http://e.lanbook.com/
3. Vuumepcurerckas oudamoreka ONLINE http://biblioclub.ru/

9. MeToauyeckue yKazaHus AJisl 00y4aouXxcsl 0 0CBOEHUIO THCIUIITTHHbI

Y4eOHo-MeTonuYECKUE pa3paboTku uMerotrcs B HayuHoii OuOnuoTeke W 31eKTPOHHOW WH-
dbopmarmonHo-obpazoBarensHoU cpene PI'BOY BO I0xHO0-Ypansckuit [AY:

1. TumoBble pacyeTsl MO TeMe «IIEMEHThl TUHEHHONW U BEKTOPHOU anreOpb»: METOAnYe-
CKHE YKa3aHWs JUIs CTYJICHTOB OYHOW M 3a04HOU (opM oOydenwms [Hampasienuit 35.03.06 Arpo-
nnxenepus, 13.03.02 Dnexrposneprerrika u 3nekTporexHuka, 19.03.02 IlpoaykTel nutanus u3
pactutenbHOro Chipbsi, 23.03.03 Dkcmryaramnusi TPaHCIIOPTHO-TEXHOJIOTMUYECKUX MAIIuH M KOM-
miekcoB, crnenranbHocT 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CpeACcTBa] / cocTa-
Burenu: Axymuu O.E., baxenoBa C.B.; FOxuno-Ypansckuit ['AY, Uuctutytr arpomxenepuu. —
YenstOUHCK: HOxH0-Ypanbckuit I'AY, 2021. - 65 c.— Pexxum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsle pacyeTsl 0 TeMe «OnpeaenTuTend, MaTPHILIbI, CHCTEMbI JTMHEHHBIX YPaBHEHUH,
BEKTOpHas anredpa, aHaJIUTHYECKasi TeoMeTpus» [DIIEKTPOHHBIN pecypc]: METOH. yKa3. AJis CTY-
JeHTOB O4YHOM (opMmbl 0OyueHus [HampasieHuid: 35.03.06 Arpoumxenepus, 13.03.02 Dnextpo-
SHEepreTHka M AnekTpoTexHuka, 19.03.02 [IpoaykTel nuTaHusg U3 pacTUTENBHOTO Chipbs, 23.03.03
DKcrulyaTalusi TPaHCIIOPTHO-TEXHOJIIOTMUYECKUX MAIllMH U KOMIUIEKCOB, cnenuaibHocTH 23.05.01
Hazemubie TpancnoptHo-TexHonorudeckue cpencral / coct. M.H. 3emckora; HOxHo-Ypanbckuit
I'AY, UHCTUTYT arpoMHXXEHEpHH. — 3-€ U31., ucnp. u gon. — Yensounck: FOxno-Ypansckuit [AY,
2019. — 27 c. — Pexxum npocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOro Mopsjaka [DIEKTPOHHBIA pecypc]: METOAWYECKHE YKa3aHUs IS
CTYJEHTOB OYHOM M 3a04HOI ¢opM oOyuenus [HanpasneHuil 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTrka U MeKkTporexHuka, 19.03.02 IIpoaykTsl nuTaHUs U3 PACTUTEIBHOTO CHIPBS,
23.03.03 DkcrutyaTaius TPaHCMOPTHO-TEXHOJOTUUECKHX MAIIUH W KOMIUIEKCOB, CHEIUATBHOCTH
23.05.01 HazemHble TpaHCcIIOpTHO-TeXHOJOrHueckue cpenctnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpaneckuii 'AY, Unctutyr arpounxenepuu. — Yensounck: IOxuo-Ypansckuit 'AY, 2019. —
32 c¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTHUECKUHN aHANW3 [ DNEKTPOHHBIN pecypc]: yuel. mocodbue ais camo-
CTOSITENIBHOU palbOThl CTYIEHTOB OYHOW M 3a04HOM (GopM 00ydeHus (HarpaBiICHHs MOATOTOBKU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cneunanpHOocTh 23.05.01) /
coct.: O. E. Axymuu [u np.]; FOxuo-Ypansckuit 'AY, UHcTHTYT arponHkeHepuu. — YenssOuHCK:
OxHO-Ypanbckuii TAY, 2017.-70 c. — Pexxum JIOCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.
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5. TunoBble pacueTsl o TeMe «BBeneHrne B MaTeMaTuuecKuil aHanu3 QyHKIIUU OJTHOU Jeii-
CTBUTEILHON MEPEMEHHON» [DIEKTPOHHBIN pecypc|: METO. yKa3. JUIs CTYACHTOB OYHOU (HOPMBI
oOyuenus [Hanpasienuii: 35.03.06 Arpounxenepus, 13.03.02 DnekTpoIHEPreTHKA U AIEKTPOTEX-
Huka, 19.03.02 [IpoaykTel NUTaHUA U3 PACTUTEIBLHOIO ChIpbs, 23.03.03 DkcmiyaTanusi TpaHCHIOPT-
HO-TEXHOJIOTMYECKUX MAIlMH M KOMIUIEKCOB, crnennaibHoctu 23.05.01 Hasemuble TpaHcnopTHO-
texHosnoruueckue cpeactral / coct. O.E. Axkynuu ; FOxno-Ypanbckuii 'AY, UHCTHTYT arponHke-
Hepuu. — 3-¢ u3A., uctp. u gon. — Yensounck: FOxuno-Ypansckuiit [AY, 2019. — 69 c. — Pexum no-
cryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumoBoii pacuer no teme «Auddepenunansuoe ucuncienue GyHKIUN OXHOW ACHCTBU-
TEJIbHOW MEPEeMEHHON U ero MPUJIOKEHUS» ISl CaMOCTOSITENIbHOM paboThl CTYACHTOB [DJIEKTPOH-
HBIN pecypc]: [ caMOCTOATEIbHOM pabOoThl CTYACHTOB OYHBIX (hakynbTeToB] / cocT.: C.B. Baxke-
HoBa, M.C. Crabymur, M.B. ®ununnora; IOxHo-Ypansckuit 'AY, UHCTUTYT arponH)XeHEpUH. —
YensOunck: OxHO0-Y panbckuit I'AY, 2017.-70 c. — Pexxum JlocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TumnoBsle pacueTsl 1o TeMe «MHTerpanbHOe HCYHCICHHE (PYHKIUU OJHON AEHCTBUTEb-
HOM MEPEeMEHHOW» ISl CaMOCTOSTEILHON paObOThI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOI. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; FOxHo-Ypansckuii 'AY, UncTHTYT arponHkeHe-
pun. — YensiOuHck: OxHO-Ypanbckuii I'AY, 2016. —82 c. — Pexum JlocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

8. Tunosble pacueTsl 1o Teme «/luddepennumanbHoe U UHTETpaTbHOE UCUUCTCHUS (DYHK-
UM JIBYX TEPEMEHHBIX» [DIIEKTPOHHBIH pecypc]: METOA. yKa3. [ CaMOCTOSATEIBHON pPadOThI
CTYJICHTOB OYHOW W 3a04yHOil (opm oOydeHus (HampaBieHus mnoxaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumanpHOCTh 23.05.01)] / coct.: O.E. Axynmuu [m np.]; FOxHO-
VYpansckuii ['AY, Uncturyr arpounxenepuu. — Yensounck: HOxno-Ypanbckuit I'AY, 2018. —
80 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

9. TunoBble pacyeTsl O TeMe «PsapDy [DIEKTPOHHBIN pecypc]: METOA. yKa3. /Ui CTyIeH-
TOB O4HOU (Gopmbl 00yueHus [HanpasineHuit: 35.03.06 Arpounxenepus, 13.03.02 DnekTposrnHepre-
THUKA U 35eKTpoTexHuka, 19.03.02 [IpoaykTsl NUTaHUs U3 PACTUTENBHOTO ChIpbs, 23.03.03 Dkcrny-
aTalMsl TPAHCIIOPTHO-TEXHOJOTMYECKUX MAalllMH U KOMIUIEKCOB, crneunanbHoctu 23.05.01 Hazem-
HbI€ TpaHCIOpPTHO-TexHOJorudeckue cpencrsa] / coct.:. O.E. Akynuu, C.A. Ckpunka; HOxHo-
VYpaneckuit 'AY, MHCTUTYT arpoWmkeHepud. —3-¢ u31., ucnp. u jaom. — Yensounack: HOxHO-
VYpansckuiit 'AY, 2019. — 69 ¢. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. duddepennnanpHbie ypaBHEHHS B MPUKIAIHBIX 331a49ax [ DIEKTPOHHBIN pecypc]: METOI.
yKa3. A CTYJEHTOB ouyHOU (Gopmbl o0ydeHus [Hanpasienuit: 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreThka U ekTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 DOkcruryaTanus TPaHCIOPTHO-TEXHOJOTHMYECKUX MAIIMH M KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 HazemHuble TpaHCIOpPTHO-TeXHOJNIOTMUeckue cpeactBa]l / coct.. O.E. Akynuy,
C.A. Ckpunka, 1.C. Crabynut; IOxno-Ypansckuit 'AY, UHCTUTYT arpouH>XeHepuH. — 2-¢ u3l.,
ucnp. u  jom. — Yemsaouack:  FOxuo-Ypamsckuit ['AY, 2019.-81c.—Pexum mocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. Tunogoii pacuet o Teme «Teopusi BEpOSITHOCTE» [ DIEKTPOHHBIN pecypc]: METO. yKa3.
JUI CTyJeHTOB OYHOH (opMbl oOyuyenus [Hampasienuii: 35.03.06 Arpounxkenepus, 13.03.02
DnexTposHepreThka U AeKkTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 DOkcrutyaTanus TPaHCIOPTHO-TEXHOJOTMUECKUX MAIIMH U KOMIUIEKCOB, CHEUUATbHOCTH
23.05.01 HazemHuble TpaHCHIOpPTHO-TeXHOJNOTHUeCKkHe cpeactBa]l / coct.. O.E. Akynuy,
M.B. ®unmunnosa; KOxHo-Ypansckuit 'AY, UHCTUTYT arpouHXeHepUu. — 2-€ U3/., UCIIp. U JIOIL. —
YenaOuHcK: HOxHO-Y panbckuit T'AY, 2019. — 106 c. — Pexxum JIOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

12. TumoBsie pacueTs 1o TeMe «MaTemMaTHuecKasi CTaTUCTHKay [ DJIIEKTPOHHBIN pecypc]: Me-
TOA. yKa3. JUIS CTYOEHTOB O4HOM (opmbl oOydeHus [HampasneHuit: 35.03.06 ArpoumkeHepus,
13.03.02 DnexTposHepreTrka u 3neKTpoTexHuka, 19.03.02 [IpoayKTel mUTaHUS U3 PACTUTEIBHOIO
ceIpbsd, 23.03.03 DkcmiyaTaiusi TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIllMH U KOMILJIEKCOB, CeIHallb-
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Hoctu 23.05.01 Hazemubple TpaHCHOPTHO-TEXHOJNOTHUYECKHUe cpeactBal / coct. M. H. Apxunosa;
IOxnO-Ypanbckuii 'AY, UacTuTyT arponmxenepun. — 4-¢ u3., ucnp. u gom. — Yemssounack: FOx-
HO- Y paibCKHi Ay, 2018. - 72 c. — Pexxum J0CTyna:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

13. Meroanyeckue yka3aHusi 1 KOHTPOJIbHBIC 3a/IaHUS IO MaTEMaTUKE JUIsl CTYACHTOB 3a04-
HOH (popMmbI 00yUeHMS [DIEKTPOHHBIN pecypc]: [HampaBiaeHue moarotoBku 35.03.06 ArpouHxeHe-
pus, 13.03.02 DnekrposHepreruka u anekrporexuukal / coct.: O.E. Axkymuu [u np.]; FOxno-
VYpaneckuii I'AY, HaCcTHTYT arpomnxeHepuu. — Yensounck: FHOxuo-Ypansckuii 'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

10. UudopmaumoHHbIe TEXHOJIOTUH, UCIIOJIb3YyeMble MPH OCYLEeCTBJIEHUN 00Pa30BaTeIbLHOI0
npouecca no JUCHUILINHE, BKJIIOYAs NlepeyeHb MPOrpaMMHOro odecneyeHnsi 1 HH(popMAan u-
OHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii Oubnuorexe ¢ TepMUHAIBHBIX CTaHIUI MPEAOCTABISAETCS JIOCTYI K 0a3aM JaH-
HBIX:
- Texakcnept (nHpOpManoHHO-cripaBovHas cucrema 'OCToB);

- «CenpX03TEeXHUKAY (aBTOMaTI/BI/IpOBaHHa}I CIIpaBOYHasiA CI/ICTeMa);
- My TestX10.2.

[Mporpammuoe obecnieucHue: MS Office, Windows.

11. MaTepuajbHO-TeXHUYECKasi 6a3a, He0OX0 UMAas /1JIsl OCYLIEeCTBIEHHS 00pa3oBa-
TEJILHOTO0 NMPoIecca Mo ANCHUILINHE

Y4yeOHble ayAuTOpPUM ISl NPOBEICHUS] 3aHATHH, NMPeAyCMOTPEHHBIX NPOrpamMMoOM,
OCHAIllEHHbIe 000PY/I0BAHNEM M TEXHUYECKHUMH cpeacTBaMu o0yueHusi. [lomemenus ajs ca-
MOCTOAATEJIbHON PadoThI 00y4arOImIMXCs

1. YueGHas aymuTopusi Ui MPOBENCHUS 3aHATUN JEKIMOHHOTO W CEMHUHAPCKOTO THIIOB,
TPYIIOBBIX M UHANBUIYAIbHBIX KOHCYJIBTAIMM, TEKYIIETO KOHTPOJISA M MPOMEKYTOUHON aTTecTa-
mun Ne 501, Ne503.

2. YdeOHas ayTuTOpHs JUIS IPOBEJCHUS 3aHATHH JICKIIMOHHOTO U CEMUHAPCKOT0 THTIA, Kyp-
COBOr'0 NMPOEKTUPOBAHUSA, TPYNIOBBIX U WHJWBHUIYAIbHBIX KOHCYJIbTALUW, TEKYIIETO KOHTPOJIS U
MIPOMEXYTOUHOM arrectanuy; [lomemenue st camoctosTenbHON paboTsl Ne 405.

3. YueOHas ayauTopus IS IPOBEICHUS 3aHITHI CEMUHAPCKOTO THITA, KypCOBOTO MPOCKTH-
pOBaHUs, TPYNIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTALlMNA, TEKYIIETO KOHTPOJISA U MPOMEKYTOUHOU
atrectaruu; [lomernieHue s caMoCTOSITENIbHONU paboThl Ne 427,

3. YuebOHas ayauTopus AJis IPOBEICHUS 3aHITHI CEMUHAPCKOTO THIIA, KyPCOBOTO MPOEKTH-
pOBaHUs, TPYIIOBBIX U UHINBUIYAJIbHBIX KOHCYJIbTAIMMA, TEKYIIETO KOHTPOJS U TPOMEKYTOUHON
arrecranuu; [Tomemenue 115 camocTostensHOM paboTs! aya. Ne 303.

IlepeyeHb 000py10BaAHMSA U TEXHUYECKHX CPEICTB 00y4YeHUs

DKpaH NEePEeHOCHOU, TPOEKTOpP, HOYTOYK.

YueOHOo-HarIsIAHBIC TTOCOOUSI: TTOBEPXHOCTH BTOPOTO TTOPSIIKA.

[TK DUAL-G2010/2KXK18,5, TIK P-4/1GB/160Gb/monutop 17, IIpoextop Acer, Dkpan Matte.
IMTK DUAL-G2010/KK 18,5, ITK P-4/mouutop 17, npoektop BenQ, sxkpan ECONOMY.
CucremMuslii 6;10k. MOHUTOP.
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IMPUJIOKEHUE

®OH/ ONEHOYHbLIX CPEJACTB

JUTSL TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH | MIPOBEACHMS TIPOMEKYTOUYHOH aTTeCTalluN
oOyyJaronuxcs
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COAEPKAHHUE

KomnieTeHIu 1 uX UHIUKATOPBI, (OPMUPYEMBIE B MPOIIECCE OCBOCHUS TUCIUTUTUHBI
[Tokazarenu, KpUTEpUU U ILIKaJa OLIEHUBAHUS WHAUKATOPOB OCTHXKEHUS chopMHpO-
BaHHOCTH KOMIIETEHIINHN

TunoBble KOHTPOJIbHBIE 331aHUS U (WJIM) UHBIE MAaTEPHUAJIbl, HEOOXOUMBIE ISl OLCHKH
3HAHW, YMCHHM, HABBIKOB U (WJIM) OMBITA JACSITCILHOCTH, XapaKTEPU3YIOMINX CPOPMHU-
POBAHHOCTh KOMIIETEHIIUI B IPOIECCE OCBOCHUS TUCIUTLINHBI

Meroanueckue matepualbl, ONpPEesSIonine MPOUEaypbl OICHUBAHUS 3HAHUH, yme-
HUM, HABBIKOB U (WUJIM) ONBITA JEATEIBHOCTH, XapaKTePU3YIOLUX CPOPMUPOBAHHOCTD
KOMIIETECHIINI

4.1. OneHoyHbIe CpeICTBA sl IPOBEACHHS TEKYIIEr0 KOHTPOJISl YCIIEBaeMOCTH B MPO-
1ecce MPaKTUYECKON MOATOTOBKHU
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4.1.2. OueHMBaHKWE UHIUBUIYATLHOTO 33JaHusl (THIIOBOTO Pacyera)
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4.2. Tlpouenypsl ¥ OICHOYHBIC CPEACTBA JJIS MPOBEACHHS MPOMEKYTOUYHON arTecTa-
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1. KoMmneTeHUuM ¥ UX HHAUKATOPBI, (hopMuUpyeMble B IpoLiecce OCBOEHUS AUCHUILIMHBI

OIIK-1 CnocoGeH pemate TUIIOBBIE 3aJjaul IPOPECCHOHATIBHON JESATEIbHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKUX M €CTECTBEH-
HBIX HayK C IPUMEHEHHEM HH(POPMALMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTUI

®opmupyemsie 3YH Hauvenoaune
OLIGHOYHBIX CPEJICTB
xR
Kox u HaumenoBaHnue nH- " E w
JUKaTOpa JOCTHKECHUS E é = E{
KOMIICTCHITHH 3HAHUS YMCHHUS HABBIKU > & g §
e 2 z E
a. <
=
WJI-1onk-1 OOyuatommiicss ~ pommkeH | OOywaromuiics  goiwkeH | OOydvaromuiicst JOKeH 1.O0OtBer Ha | 1. Ox3ameH
Hcnonb3yeT OCHOBHBIC 3a- | 3HaTh: OCHOBHBIE TMOHSTHS | yMETh: HCIOJb30BaTh Ma- | BIAJETh: HABBIKAMH HC- MpaKTH4ie- 2. 3auet
KOHBI €CTECTBEHHOHAYYHBIX | M METOIBl MAaTEMATUKU JUTS | TEMaTHYECKHMA ammapar | TOJb30BaHUS MaTeMaTHdye- | CKOM  3aHs-
TUCIUIUINH JJIS PeIIEHUs] | PEellleHUsl CTaHJAPTHBIX 3a- | Ui PEIIeHUs CTaHIAPTHBIX | CKOTO ammapaTa JUisl perie- | THH.
CTaHJApPTHBIX 33]a4 B COOT- | Jad B COOTBETCTBHHM C | 33Jlad B COOTBETCTBUU C | HHS CTAHIAPTHBIX 3a1a4 B | 2.VHauBu-
BETCTBUU C HAMPABJICHHO- | HANPaBIEHHOCTHIO  TPO- | HAMMPABIEHHOCTHIO  TPO- | COOTBETCTBHUHM C HalpaB- | AyadbHOE 3a-
CThIO MpodecCHOHANBHON | ()eCCHOHANBHOM  JIeATeNb- | (DeCCUOHATBHON  JeATeNb- | JIGHHOCTHIO podeccuo- | naHue (TUIIO-
JeSTeIbHOCTU HOCTH - HOCTH - HAIBHOM JIEATETbHOCTH - | BOW pacuer).
(b1.0.09-3.1) (b1.0.09-V.1) (b1.0.09-H.1) 3.Tectupo-
BaHUeE
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OIIK-5 CriocoOeH yd9acTBOBaTh B IPOBEACHUH SKCIIEPUMEHTAIBHBIX UCCIEAOBAHNUN B TPO(HECCHOHATBLHOM IeATETbHOCTH

HaunmenoBanue
®opmupyemsie 3YH
OIICHOYHBIX CPEJICTB
xR
<
Kox n HanmeHoBaHuE UH- < 8 T w
> =
JMKaTopa JOCTHKEHUS % g e g
KOMIICTCHIIH 3HAHUS YMCHHUS HaBBIKU > E‘ ;‘ 5
O O "2’ p
= = Z £
a. <
=
N -1lonk-s OO0yuaromuiics 10KEeH OO0yuaromuiics 10KEeH OOyuarommiicst nomkern | 1. OTBet Ha 1. 3auer
VY4acTByeT B 9KCIIEPUMEH- | 3HATh: GyHJIAMEHTAIbHBIC | YMETh: IPUMCHSTh MaTe- BJIAJICTh: HABBIKAMHM T10- | MIPAKTHYE-
TaJbHBIX UCCICOBAHUSAX | OCHOBBI MATEMAaTHUKH HEOO- | MATHUYECKHIA armapar Mpu | CTPOCHUS MaTEMATHYECKHUX | CKOM 3aHSs-
AJEKTPOOOOPYIOBaHUS U XOJIMMBIC JUISl yYaCTHS B YYaCTHH B IKCIICPUMECH- MoJienieit HeOOXOJMMBIX | THH.
CPEIICTB aBTOMATH3AIHH OKCIIEPUMEHTATBHBIX HC- TaJBHBIX UCCIICIOBAHUSX JUTSI y9acTus B okcriepu- | 2. UaauBu-

CJIEZIOBAHUSX AJIEKTPOO0O-
PYZAOBaHMSA U CPEJICTB aB-

3J'IeKTp0060py,Z[OBaHI/I$I u
CpCACTB aBTOMAaTU3allH -

MEHTAJIbHBIX UCCIIE0BA-
HUSX 2JICKTPOOOOpYyI0Ba-

TOMaTu3aluu - (51.0.09-V.2) HUS U CPEICTB aBTOMAaTH- | BOM pacuer).
(51.0.09-3.2) 3aIiH - 3.Tectupo-
(51.0.09-H.2) BaHHC

JyanbHOE 3a-
JaHue (Tumno-

2. Tloka3aTeu, KpUTEPHH U IIKAJIA OLEHUBAHUS UHIMKATOPOB JA0CTHKEHUS KOMIIETEeHIIN

N -1onk-1 Ucions3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCIUIUIMH ISl PEIICHUS] CTAHIAPTHBIX 3a7]a4 B COOTBETCTBUU C HAIIPABIECHHOCTHIO
npodeccHoHaNBHOM e TENbHOCTH

[Toxazarenu oneHu-
BaHus (Gopmupye-
Mble 3YH)

KpI/ITepI/II/I 1 IIKaJIa OHCHHUBAHUSA PE3YJILTATOB O6y‘leHI/I$I IO JTUCHMITIIMHE

HenocraTounslil ypoBeHb

JlocTato4HbIi YpOBEHB

Cpennuii ypoBeHb

BeIcoknii ypoBeHb

b1.0.09-3.1

OO0yuaromuiicst He 3HaeT OC-
HOBHEIE ITOHATHS X METO/IBI
MaTEeMaTUuKM IJIsd pemeHI/m

CTaHJapPTHBIX 33/1a4 B COOT-
BETCTBUU C HAIPABJICHHO-

OOyuaromuiics crabo 3HaeT
OCHOBHEBIE IIOHATHSA U METO-
bl MATEMATUKN IJIsA peHle-
HUS CTaHJAPTHBIX 3a/1a4 B
COOTBETCTBUH C HanpaBneH-

OOyuaromuiicsi ¢ He3HAYH-

TETHHBIMU OLITUOKAMH H OT-
JIeTFHBIMH TIPOOETaMH 3HAET
OCHOBHBIE MOHSTHUS K METOJIbI

MAaTEMATUKU JJI1 pCHICHUA

Obyuaromuiics ¢ Tpedyemoit
CTETIEHBIO IOJHOTHI M TOYHO-
CTH 3HAC€T OCHOBHBIC ITIOHATH S
¥ METOJIbl MAaTEeMaTUKHU JJIS
pPEIICHUA CTAHAAPTHBIX 3aaa4
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[Toka3arenu oueHu-
BaHus (Gopmupye-

KpI/ITepI/II/I 1 IIKajJla OHCHHUBAHUA PE3YJIbTAaTOB O6y‘leHI/I${ IO JUCHHUIIIIMHE

HenocraTouHnslil ypoBeHb

JlocTato4yHbIi YPOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

Mbie 3YH)
CTBIO TPO(heCCUOHATTEHOU HOCTBIO MMPOQECCHOHATBHON CTaHJAaPTHBIX 33/1a4 B COOT- B COOTBETCTBUU C HAIIPABJICH-
JIEATEILHOCTH JIEATEIBHOCTH BETCTBUU C HANPABJICHHOCThIO | HOCTBHIO MPO(EeCCHOHATBHON
po(hecCHOHATTLHOM e TeIb- JEATEIbHOCTH
HOCTH
b1.0.09-V.1 OOyuarommiicst He ymeeT uc- | OOygarommiics cmabo ymeer OOy4aromuiicss ymeer uc- OOyyJaromuiicst ymMeer uc-
[10JIb30BaTh MaTEMATHYECKU | HCITOIL30BaTh MaTeMaTH4e- | I10Jb30BAaTh MATEMATUYECKUH | I10JH30BaTh MaTEMATUUECKUM
ammapar JUIsl peIIeHUs CTaH- | CKHM anmapar JUis PelieHUs | amnmapar Ui PeIIeHus CTaH- anmapar JUis peIieHus CTaH-
JapTHBIX 3a7a4 B COOTBET- CTaHJAPTHBIX 3a/1a4 B COOT- JApPTHBIX 33J1a4 B COOTBET- JApTHBIX 3371a4 B COOTBET-
CTBUU C HAIIPABJICHHOCTHIO BETCTBUU C HAMPABJICHHO- CTBUU C HAIIPABJICHHOCTHIO CTBUU C HAMPABICHHOCTHIO
podeccuoHaIbHOM J1es- CThIO TPO(HECCHOHATTLHOU po(eCcCHOHAIILHOM JIeATeNIb- | MPOQPECCHOHAIBHOM JIesTe/b-
TEJIBHOCTH JIEATEIbHOCTH HOCTH HOCTH
b1.0.09-H.1 OO0yyaromuiics He BiaeeT OO6yuaromuiics cinabo Bia- OO6yyaromuiicst ¢ HeOOIbIIIN- OO0yuaromuiics cBOOOIHO

HaBbIKaMHU UCITIOJIB30BaHUA
MaTeMaTHYECKOTO armnapara
AJIg pCIICHUA CTAaHAAPTHBIX
3a/la4y B COOTBETCTBUU C
HaIpaBJIEHHOCTHIO TTpodec-
CHUOHAJILHOU JeSITeNbHOCTU

JC€C€T HaBBIKaMM HUCIIOJIb30-
BaHUS MATEMaTHYECKOTO arl-
napara Jijisi peLICHHUS CTaH-
JApTHBIX 3a]1a4 B COOTBET-
CTBHH C HANPABICHHOCTHIO
npogeccuoHaIbHOU 1es-
TEILHOCTH

MU 3aTPYJIHEHUSIMH BIAJECET
HaBBIKAMH HCIOJIb30BaHM
MaTeMaTUYECKOTO armapara
JUISL pELIEHUs CTaHAAPTHBIX
3aJ1a4 B COOTBETCTBHHU C
HAIMPaBIEHHOCTHIO Mpodeccu-
OHAJILHOU NEITEILHOCTU

BJIAACCT HaBbIKaMHU HUCIIOJIb30-
BaHMs MaTEMaTHYECKOrO arl-
naparta JyIs PelICHHs CTaH-
JApTHBIX 33]1a4 B COOTBET-
CTBHH C HAIPaBJICHHOCTHIO
npohecCHOHANBEHOM e TeNb-
HOCTH

N1-1lonk-5 YUacTByeT B SKCIIEPUMEHTAIBHBIX UCCIEA0BAHUAX 110 UCIIBITAHUIO CEJIbCKOXO035CTBEHHOW TEXHUKHU

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

Kpurepuu u mikana olleHUBaHUs PE3yJabTaTOB 00YUYEHHUs 110 AUCHIUIIIIMHE

HenocrarouyHslii ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

Beicoknuii ypoBeHb

b1.0.09-3.2

OOyyaromuiicst He 3HaeT
dbyHIaMEHTAIBHBIE OCHOBBI
MaTeMaTHKH HEOOXOIUMBbIC
JUTSL Y9aCTHUS B DKCTICPUMEH-

TaJIbHBIX MCCIICIOBAHUAX

AIIEKTPOOOOPYIOBAHUS 1

OO6yyaromumiics c1abo 3HaeT
dbyHIaMEHTATBHBIE OCHOBBI
MaTeMaTHKH HEOOXOIUMBbIC
JUTSL y4acTHs B OKCIIEPHMEH-
TaJIbHBIX MCCJICIOBAHUAX
AIEKTPOOOOPYIOBAHUS 1

OOyuaromuiics ¢ He3HAYH-

TEJILHBIMU OITHOKAMHU M OT-
JICNIbHBIMU TIPOOETaMu 3HACT
(dbyHIaMEHTATHHBIE OCHOBBI
MaTeMaTHUKH HEOOXOTUMbIE

JUTSL y4acTHs B OKCIIEPHMEH-

OOyuatommiics ¢ TpeOyeMoii
CTCIICHBIO IIOJHOTHI U TOYHO-
CTH 3HaeT (yHIaMEHTaJIbHbIC
OCHOBBI MATEMATUKH HEOOXO-
JIMMBIE JIJISl y4acTUs B OKCIIe-
PUMCHTAJIBHBIX UCCIICAOBAHN-
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[Toka3arenu oueHu-
BaHus (Gopmupye-

KpI/ITepI/II/I 1 IIKajJla OHCHHUBAHUA PE3YJIbTAaTOB O6y‘leHI/I${ IO JUCHHUIIIIMHE

HenocraTouHnslil ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

Mbie 3YH)
CPEICTB aBTOMATHU3AINH CPEICTB aBTOMATH3AINH TaJIbHBIX HCCIICIOBAHUSIX SIX DIIEKTPOOOOPYAOBAHUS U
AIIEKTPOOOOPYIOBAHUS U CPEe/ICTB aBTOMAaTH3AIHH
CPEJICTB aBTOMATH3AINH
b1.0.09-Y.2 OOyuarommuiicss He yMmeeT OOyuarommiics ciabo ymeer | OOyvaronuiics ymeeT npume- | OOydaronuiics ymeeT mpume-
MPUMEHSTh MATEMAaTHYCCKHIA | IPUMEHITh MATEMATUICCKUI | HATh MATEMAaTUYCCKUN amma- | HATh MAaTEMATHYECKUU arma-
amrmapar IpH y4acTHUU B 3KC- | ammapar Ipy y9acTUH B OKC- | paT P YYaCTHH B IKCIICPU- | par IMPH y4aCTUU B IKCIICPH-
MIEPUMEHTAIBHBIX HCCIEA0- | MEePUMEHTAIBHBIX UCCIEA0- | MEHTAIBHBIX UCCIICIOBAHHUSIX | MEHTAIBHBIX UCCIICIOBAHUSIX
BaHUSX DJIEKTPOOOOPYIOBa- | BaHHSIX 3JIEKTPOOOOPYIOBa- JIEKTPOOOOPYIOBAHUS U ANIEKTPOOOOPYIOBAHUS U
HUS ¥ CPEACTB aBTOMAaTH3a- | HHUS U CPEICTB aBTOMATH3A- CPEICTB aBTOMATH3AINH CPEJIICTB aBTOMATH3AINH
U1 1IUU
b1.0.09-H.2 OOyuaromuiicst He BiIaIeeT OO0yuarommiics cabo Bia- OO0yuaromuiicst ¢ HeOOIbIIIH- OO6yuatromuiicst cBOOOIHO

HaBBIKAMU TIOCTPOCHUS Ma-
TEMaTUYECKUX MOJEIICH He-
00XOMMBIX JIJISl Y4acTHS B
OKCIICPUMCHTAJIBHBIX UCCIIC-
JIOBAHMSIX DIIEKTPOOOOPYI0-
BaHUSA U CPCACTB aBTOMATHU-
3aluu

JIeeT HaBBbIKaMU IIOCTPOCHUS
MaTeMaTUYECKUX MOJENEN
HEOOXOUMBIX JUISl YUaCTHSI
B DKCIIEPUMEHTAIILHBIX HC-
CJIETOBAHMSIX IIEKTPOOOO-
PYIIOBaHUS M CPEJICTB aBTO-

MaTH3aIuU

MU 3aTPYyJAHEHUSIMU BIALCET
HAaBBIKAMM IIOCTPOCHUS MaTe-
MaTH4YeCcKHX Mojelneil HeoO-
XOJIMMBIX JUISl y4acTus B OKC-
IIEPUMEHTAIbHBIX UCCIIEN0BA-
HUSX JIEKTPO0OOpYA0BaHUS U
CPEICTB aBTOMATU3aLUU

BJIaJICE€T HABBIKAMH ITOCTPOE-
HMS MaTEMaTHYECKHUX MOJIC-
Jeit HeOOXOAUMBIX Ui y4da-
CTHS B OKCIIEPUMEHTAIBHBIX
UCCIIEJIOBAHUSIX DIIEKTPO0OO-
PYIIOBaHUS M CPEJICTB aBTOMA-
TU3AIUHN
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3. TunoBble KOHTPOJIbLHBIE 32JaHNS U (M) HHbIE MATEPUAJIbI, HEOOXOAUMBbIE /IVISl OLEHKH
3HAHUI, YMEHHMd, HABBIKOB U (MJIM) ONbITA AeSATEJbHOCTH, XapaKTepU3yrmmx chpopmupo-
BAHHOCTh KOMIIETEHIIUI B Mpolecce OCBOCHU S JUCIUNIMHBI

TunoBble KOHTPOJIbHBIE 3aJJaHUs] U MaTepUallbl, HEOOXOAUMBIE JJIs OLICHKU 3HAHUN, yMEHUN
Y HaBBIKOB, COJIEpXkKaTcs B y4eOHO-METOAMUYECKUX Pa3paboTKaX, IPUBEACHHBIX HUXKE.

1. TunoBble pacueTsl MO TeMe «DIEMEHTHI JTUHEHHON M BEKTOPHOM anreOpbl»: MeToauye-
CKHME€ yKa3aHWsl sl CTYJICHTOB OYHOM W 3a04HO# (hopMm oOyuenus [Hampasienuit 35.03.06 Arpo-
nnxenepus, 13.03.02 Dnexkrtposnepretuka u avekrporexHuka, 19.03.02 [IpoaykTsl nutranus w3
pacTuTeNnbHOTrO Chipbs, 23.03.03 Dkcrutyaramus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIlMH U KOM-
ieKcoB, crenuaabHocTh 23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJOTUYECKHE CpeAcTBa] / cocTa-
Butenn: Axynud O.E., baxenosa C.B.; IOxno-Ypanbckuit 'AY, UHCTUTYT arpomxkeHepuu. —
YensOunck: HOxHO-Y panbckuit I'AY, 2021.—-65 c.— Pexum JoCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. Tumnossle pacueTsl 0 TeMe «OnpeaenTuTeNn, MaTPHIIbI, CUCTEMbI JIMHEHHBIX YpaBHEHUH,
BEKTOpHas anredpa, aHaJUTUYECKas TeOMeTpHs» [DIEKTPOHHBIM pecypc]: MEeToA. ykKa3. s CTy-
JIeHTOB O4YHOM (opmbl oOyueHus [Hampasinenuid: 35.03.06 Arpoumxkenepusi, 13.03.02 Dnextpo-
SHEepreTuka u 3nekTpoTexHuka, 19.03.02 ITpoaykTel mUTaHUS U3 PACTUTEIBHOTO Chipbs, 23.03.03
OKcIutyatalus TPaHCIIOPTHO-TEXHOJOTUYECKUX MalIMH M KOMILUIEKCOB, crneunanbHoctu 23.05.01
Haszemnble TpancnopTHo-TexHosorndeckue cpenacrsal / coct. M.H. 3emckoBa; KOxHo-Ypanbckuii
'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U3]., Ucrp. u gon. — Yensounck: FOxno-Ypansckuiit [AY,
2019. — 27 c. — Pexxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc]|: METOAWYECKHE YKa3aHUs IS
CTYJCHTOB OYHOHM U 3a04HO#l ¢opMm oOyuenus [HanpaBneHuit 35.03.06 Arpounxenepus, 13.03.02
DneKTposHepreThka U MeKkTporexHuka, 19.03.02 [IpoaykTel NUTaHUSI U3 PACTUTEIBHOTO CHIPBS,
23.03.03 DOkcruryartanusi TPAaHCIOPTHO-TEXHOJIOTUYECKUX MAIIMH U KOMIUIEKCOB, CIEHUATbHOCTH
23.05.01 Hazemnble TpaHcropTHO-TeXHOJOrHUecKue cpenctsal / coct.: O.E. Akynud u ap.; FOxHo-
VYpansckuii 'AY, Unctutyt arpounxenepuu. — Yemsbunck: HOxuo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTU4YeCKUI aHanu3 [DeKTpOHHBIN pecypc]: yuel. mocodue ans camo-
CTOSATENbHONW pabOThl CTYIEHTOB OYHOM M 3a04HON (opM oOyueHHs (HampaBiICHHsS MOJITOTOBKU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansHocTh 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UncTutyT arpounkenepun. — YensaOuHck:
OxHO-Ypanbckuii TAY, 2017.-70 c. — Pexxum JIOCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBsle pacueTsl o TeMe «BBefeHne B MaTeMaTHUeCKU aHamu3 (PyHKIIMK OJHOMN AeH-
CTBUTEJIbHON MEpPEMEHHOI» [DIEeKTPOHHBIN pecypc]: METOJ. yKa3. sl CTYJIEHTOB OYHOM (hopMbI
oO0yuenus [HampasneHuid: 35.03.06 Arpourskenepusi, 13.03.02 DnekTposHepreTuka 1 EKTPOTEX-
Huka, 19.03.02 IIpoayKkThl NUTaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIOPT-
HO-TEXHOJIOTHYECKUX MAIllMH M KOMIUIEKCOB, crnennansHoct 23.05.01 Hasemnsble TpaHcnopTHO-
texHosnorunueckue cpeactnal / coct. O.E. Axynuu ; FOxuo-Ypansckuit [AY, UHCTUTYT arponHke-
Hepuu. — 3-e u3A., ucnp. u gon. — Yensounck: FOxuno-Ypansckuiit [AY, 2019. — 69 c. — Pexum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumnoBoii pacuer no teme «uddepenunansuoe ucuncienue GyHKIUN OTHOW AeHCTBU-
TEeITLHON TIEPEMEHHON M €0 MPUIIOKEHUS» ISl CAMOCTOATEIIbHONW PaObOThI CTY/IEHTOB [ DJIEKTPOH-
HBIH pecypc]: [A7s caMOoCTOosATeNbHONW paboThI CTYI€HTOB OYHBIX (akyibTeToB] / cocT.: C.B. baxe-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; OxHo-Ypansckuii 'AY, UHcTUTYT arpouH)eHepuu. —
YensOunck: OxHO0-Y panbckuit I'AY, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TumnoBsle pacueTsl o TeMe «MHTerpagbHOE UCUHCICHHE (PYHKIUU OJHOM AeUCTBUTENb-
HOM TIEPEMEHHOW» VISl CAaMOCTOSITEILHON paObOTHI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOI. yKa-
3anus / coct.: O.E. Axynuu, M.H. Apxunosa; HOxHo-Ypansckuit 'AY, UHCcTUTYT arponHkeHe-
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pun. — YenssOuHCK: HOxHo-Y panbckuit Ay, 2016. - 82 c. — Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
8. TumoBsle pacuersl o Teme «uddepeHnnanbioe U UHTErPATbHOE UCUUCIICHUS (DYHK-
MU JIBYX TEPEMEHHBIX» [DNEKTPOHHBIA pecypc]: METOA. yKa3. [[JI1 CaMOCTOSTENbHOM PabOTHI
CTYJICHTOB OYHOW W 3a04HOU (opm oOyueHus (HampaBineHus moaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, crneumanbHocth 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
Vpaneckuit 'AY, Wuctutyr arpoummkeHepuu. — Yensounck: HOxuo-Ypansckuit I'AY, 2018. —
80 c¢. — Pexxum moctymna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.
9. TunoBble pacdeTsl 10 TeMe «PsiapDy [DIEKTPOHHBIN pecypc]: METOMA. yKa3. IS CTY/ICH-

TOB OYHOM (GopMbl 00yueHus [Hanpasienuii: 35.03.06 Arpoumkenepus, 13.03.02 DnekrposHepre-
THKa U 31eKTpoTexHuka, 19.03.02 IIpoaykTsl nUTaHUS U3 paCTUTENBHOTO Chipbd, 23.03.03 Dxcruty-
aTauusl TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIMH M KOMIUIEKCOB, crienuanbHocty 23.05.01 Hazewm-
HBIE TpaHCIOpPTHO-TexHoJorumueckue cpenacrsal / cocr.: O.E. Akymny, C.A. Ckpunka; FOxHO-
VYpanbckuii 'AY, UHCTUTYT arpouH>keHepuu. — 3-¢ u31., uchp. u jgoi. — Yemsounck: HOxHO-
VYpanbckuii 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. JIuddepennmanpabie ypaBHEHUS B MPUKIAIHBIX 3a7a4ax [ DIEKTPOHHBIN pecypc]: MEeTo .
yKa3. ISl CTYJICHTOB OYHOM (hopmbl 00ydueHus [Hampasienuid: 35.03.06 Arpourxenepus, 13.03.02
DnektposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel nuTaHus U3 PACTUTEIBHOTO CBIPbS,
23.03.03 DOkcrutyaTaius TPaAHCIOPTHO-TEXHOJOTUYECKUX MAIIUH U KOMIUIEKCOB, CHEIUATBLHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpencrtsa] / coct.. O.E. Akynuuy,
C.A. Ckpunka, N.C. Crabymut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXeHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. TumnoBoii pacuet o TeMe «Teopus BepOSTHOCTEI» [ DIEKTPOHHBIN pecypc|: METOA. yKa3.
JUIs CTYIEHTOB OuYHOM (opmbl 0OyueHus [HampasieHuid: 35.03.06 Arpounxenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel nuTaHus U3 PACTUTEIBHOTO ChIPbS,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpeacrtsa] / coct.. O.E. Akynuuy,
M.B. ®wmmnmosa; KOxHo-Ypansckuii 'AY, UHCTUTYT arponHXeHepuu. — 2-€ U3/1., UCIp. U JIOTL. —
YenstOUHCK: IOxHo0-Ypanbckuit I'AY, 2019. - 106 c. — Pexxum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

12. TumnoBsie pacueTsl o Teme «MaTemaTHueckas CTaTUCTHKay» [ DIEKTPOHHBIN pecypc]: me-
TOJA. yKa3. JUIsl CTYAEHTOB O4YHOW (opmbl oOyuenus [Hampasienuii: 35.03.06 ArpounxeHepus,
13.03.02 DnexTposHepreTuka u 3eKTporexHuka, 19.03.02 IIpoaykTsl nUTaHUS U3 PACTUTEIBHOIO
ceipbi, 23.03.03 DkcmtyaTaiust TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMILJIEKCOB, CTICIHATh-
Hoctu 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJNOTHYeckHe cpeactBal / coct. M. H. Apxumnosa;
IOxnO-Ypansckuit ['AY, Uacturyt arpourxenepun. — 4-¢ uz., ucnp. u gon. — Yensounck: FOx-
HO-YpanbCKui TAY, 2018.-72 c. — Pexxum JOCTyTaA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

13. Meroauueckue yka3aHus U KOHTPOJIbHBIC 3a/IaHUS TI0O MaTeMaTUKe AJisl CTYACHTOB 3a04-
HOM popMmbI 00yUeHHS [ DNEeKTPOHHBIN pecypc|: [HampaBieHue nmoarotoBku 35.03.06 ArpounxeHe-
pus, 13.03.02 DnektposHepretuka u anekrporexHukal / coct.: O.E. Axymuu [u np.]; FOxHo-
VYpaneckuit 'AY, Uncturyr arpounxkenepuu. — YensOunck: HOxHo-Ypanbckuit I'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

4. MeToauveckne MaTepHAJIbl, ONIPeesolue NpoueIypbl OlleHHBAHUS 3HAHUI, yMeHHI,
HABBIKOB M (MJIM) ONBITA AeSITeIbHOCTH, XaPAKTEPU3YIOIINX
chopMUPOBAHHOCTH KOMIIETEH U

B nanHOM pa3zgene MeTOAMYECKHE MaTepHuaibl, ONPEACISIONINE MPOIEAyphl OIEHUBAHUS
3HAHWUW, YMEHUH, HaBBIKOB U (WJIM) OMBITA ACSITENFHOCTH, TI0 AUCHUIUINHE «MareMaTukay, mpuBe-

36


http://nb.sursau.ru:8080/localdocs/vmat/28.pdf
http://nb.sursau.ru:8080/localdocs/vmat/45.pdf
http://nb.sursau.ru:8080/localdocs/vmat/50.pdf
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
http://nb.sursau.ru:8080/localdocs/vmat/58.pdf

JIEHBbI IPUMEHUTENBHO K KaKJIOMY U3 UCIOJIb3YEMbIX BUJOB TEKYILIETO KOHTPOJS yCIIEBAEMOCTH U
MIPOMEXYTOUHOM aTTecTalli 00yJaromuxcsl.

4.1. OueHo4HbIe CpeACcTBA JJIsl MPOBeAeHHs TeKYIero KOHTPOJIsl ycleBaeMoCTH B

nmpouecce HpaKTH‘IeCKOﬁ noAroToOBKH

4.1.1. OTBeT Ha MPaKTUYECKOM 3aHATUU

OTBeT Ha MPAKTUYECCKOM 3aHSITUU UCIIONB3YETCS Ul OIICHKH KadyecTBa OCBOCHHS 00ydaro-
[IAMCSI OCHOBHO# MpoecCHOHAIbHON 00pa30BaTe/IbHON MPOrpaMMbI MO OTACIBHBIM BOIIPOCAM H
TeMaM JUCIHUIUIMHBL. TeMbl U TUIaHbl 3aHITHHA (CM. MeToApa3paboTKu II. 3) 3apaHee COOOIIAITCS
oOyuarorumcsi. OTBET OIEHUBACTCS OLECHKON «OTIMYHOY, «XOPOIIOY, «YIAOBICTBOPUTEIHLHOY WU
«CHCYHOOBJICTBOPUTCIIBHO.

O1ieHOYHBIE CpesICTBA

TunoBble KOHTPOJbHBIC 3a/laHus U (WJIM) UHbIE MaTepHalibl, HEOO-

KO,Z[ 1 HAMMCHOBAHUC

Ne | xonumble JUisi OLICHKHA 3HAHUM, YMEHUH, HABBHIKOB M (MJIM) OIbITA WHJIMKATOpa KOMIIEe-
JESTENIbHOCTH, XapaKTepU3YIOUMX CPOPMUPOBAHHOCTH KOMIIETEH- TEHLINH
IIMN B MPOIIECCE OCBOCHUS TUCIUTIITUHBI

1. | 1. Boruncnuth 00BEM TPEyroibHON MUPAMUIBI C BEPIIMHAMU B TOY- N-lonk-1
kax A, B, C, D u HaiiTu AyiuHy BBICOTHI, ONYIIEHHOHN U3 BepiinHbl D | Mcnonb3yer ocHOBHBIE
na rpanb ABC, ecim A(1; 0; 2), B(1; 2; -1), C(2; 0; 4), D(-3; 1; 2). 3aKOHBI ECTECTBEHHO-
2. HanpspkeHue Ha KJIeMMaXx 3JIEKTPUYECKOU 1IN, PAaBHOE MEPBO- | HAYYHBIX AUCITUIUIMH
HAYaJbHO HYJIO, PABHOMEPHO BO3pPACTaeT; OJHOBPEMEHHO B LI€Tb | ISl PEIICHUS CTaH-
BBOJIUTCS COMPOTHUBIICHUE, MPOMOPIIMOHATLHOE KBaapaTy BPEMEHHU | JapTHBIX 337a4 B COOT-
¢ koddpdunueHToM mnponopunoHanbHocTd 1 Om/MuH. IlepBoHa- | BETCTBHM C HampaB-
yanbHOE cornpotuBieHue nenu 4 Om. B kakoit MOMEHT BpeMEHH TOK | JIEHHOCTBIO ITpodeccu-
B [ENTU HAMOOJIBIINiI? OHAJILHOM JIeSITeNbHO-

CTH
2. | 1. B )KMBOTHOBOJIYECKOM KOMILIEKCE JI1 KPYITHOT'O POraToro CKoTa N-lonk-s

IIpU pazjlayd KOpMOB padoTaroT aBa TpaHcnoprepa. [Ipennonoxum,
YTO BEPOSTHOCTh 0€30TKa3HOW pabOTHl B TE€UEHHE 3UMHUX MECSLIEB
Kaxzoro u3 Hux pasHa (0,9. TpancnopTeps! paboTaroT Mpu mojaaue
AJIEKTPO3HEPIUH He3aBUCUMO. HaliTu BEpOATHOCTH TOTO, UTO B TE-
YeHHe 3UMHEro BpeMeHu OynyT padoTarb: 1) XOTsI Obl OAMH TpaHC-
nopTep; 2) TOJIBKO OAMH TPAHCIIOPTED.

2. CpenHsisi ypokalfHOCTh MIIEHUIIB! (B IeHTHEpax ¢ | rexrapa) B
X03sicTBe 007acCTH SBJISETCS HOPMAIBHO PpacHpeieseHHON ciy-
YallHOM BEJIMUMHOW CO CPEIHHMM 3HA4YeHHeM 23 11 U JUcCrepcHueit
1,21 1. KakoBa BepoOsATHOCTH TOTO, YTO Ha 3 CIy4ailHBIM 00pa3oM
OTOOpaHHBIX yyacTKax yposkailHOCcTh Oyner He MeHee 25 11? Cocra-
BUTH (DYHKITUIO TUIOTHOCTH.

VYyacTByeT B 3KCIIEpU-
MEHTaJIbHbIX UCCIIEN0-
BaHMSIX JIEKTPOOOOPY-
JIOBaHUS U CPEJICTB aB-
TOMAaTHU3alNH

Kputepun onenuBanusi otera (Tall.) JOBOASATCS 10 CBEACHUS OOYJArOIIMXCS B Hayale 3a-
Hatuid. O1ieHKa 00BSABIIETCS 00yUarOIIeMyCcsi HETIOCPECTBEHHO TIOCIIe OTBETA.

IIkaJua Kpurepun ouennBanus
Ouenka 5 - 00yJaromuics MOJTHO YCBOMII YU€OHBIN MaTepual;
(oTHMuHO) - IPOSIBIIIET HABBIKM aHalM3a, 0000IEHHs, KPUTHUECKOTO OCMBICIe-

TEMaTUYECKNX METOJIOB,

HHUA 1 BOCHPUATUA I/IH(I)OpMaI_II/II/I, HaBBIKU IPUMCHCHHA OCHOBHBIX Ma-

- Marepual M3JI0KEH IPaMOTHO, B OIPEAEIIEHHON JOTUYECKOM mociie-
A0BAaTCIIbHOCTH, TOYHO HCIIOJIB3YCTCA TepMI/IHOJ'IOFI/ISI;
- IOKa3aHO YMEHHE WTIOCTPUPOBATH TEOPETUUECKUE MOJTOKEHHS KOH-
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HIxana

Kpurepun oueHuBanus

KPETHBIMU MTPUMEPAMHU, IPUMEHSTh UX B HOBOM CUTYallUU;

- MPOIEMOHCTPUPOBAHO YMEHUE pellaTh MPUKIAAHBIC 3a/1a4H;

- IPOJIEMOHCTPHPOBaHa CPOPMHUPOBAHHOCTh U YCTONYMBOCTh 3HAHMUIA,
YMEHUI U HABBIKOB;

- MOTYT OBITh JIOIYIIEHBI O/IHA-IBE HETOYHOCTU MPHU OCBEIICHUU BTO-
POCTETIEHHBIX BOIPOCOB.

Oruenka 4
(xoporo)

OTBET YJOBJICTBOPSET B OCHOBHOM TPEOOBAHUSM Ha OIICHKY «5», HO TIPH
3TOM UMEET MECTO OJIUH U3 HEAOCTATKOB:

- B YCBOCHHH y4€OHOTrO Marepuaja JOMYIIeHb HEeOObIINe MpoOebl,
HE MCKA3MBIIHE COIEPIKAHNE OTBETA,

- B pCHICHUHU NMPUKIIAAHLIX 3aJa4 JOMYIICHbI HC3HAYUTCIIbHBIC HETOYHO-
CTH.

Onenka 3
(YIOBIIETBOPUTEIIHLHO)

- HETOJIHO WJIM HEMOCJEA0BATEIbHO PACKPBITO COAEPKAHUE Marepuala,
HO TMOKa3aHOo oOuiee MOHMMaHHE BOIPOCAa U MPOAEMOHCTPUPOBAHBI
YMEHHUSI, TOCTATOYHBIE ISl JAIbHEHIIErO YCBOCHUS MaTepuaa;

- UMEJIUCh 3aTPYJHEHUS WIH JAOMYIIEHBI OMIMOKH B ONpPEEIICHUH MOHS-
THM, UCHOJIb30BAHUM TEPMHUHOJIOTMH, B NMPUMEHEHUH MaTeMaTHYECKUX
METOZOB PEIICHUs NPUKIAIHBIX 3a/a4, UCIIPABICHHbIE [10CIIE HECKOJIb-
KUX HaBOASIIUX BOIIPOCOB;

- IIPY HEIOJIHOM 3HAaHUM TEOPETUYECKOIO Marepualia BbISBICHA HENO-
cTaTo4Hasi c(pOPMUPOBAHHOCTh YMEHUM W HABBIKOB, OOyJarouuics He
MOJKET MEPEHOCHUTDH 3HAHUS B HOBBIE MTPOOJIEMHBIE CUTYAIUH.

Ouenka 2
(HEeyIOBJIETBOPUTEINBHO)

- HE PACcKpPBITO OCHOBHOE COZIEpKaHKME yueOHOrO MarepHuania;

- 00Hapy)XeHO HE3HaHWE WJIM HEMOHMMaHHe OoJbInedl Wi Hauboiee
BaXHOW YacTH yueOHOTO Marepuana;

- JIOMYIICHBI OMMUOKHA B OMPEICIICHUH MOHSATHHA, MPH HCIIOIb30BAHUN
TEPMUHOJIOTUH, B MPUMEHEHUU MaTEeMaTUYECKHUX METOJIOB MpHU pelle-
HUM TIPUKIAAHBIX 3a7a4, KOTOPbIE HE MCIPABJICHBI MOCIEC HECKOJIBKUX
HaBOJISIIIIMX BOITPOCOB.

4.1.2. OneHnBaHUe UHIUBUIYaTHHOTO 3a/1aHus (TUIIOBOTO pacyera)

WupuBuayanbHOe 3aqaHue (Janee THIOBOW pacdeT) MCIOJb3yeTcs A OLEHKH KauecTBa
OCBOEHHUSI 00Y4YalOIIMMCS OCHOBHOHM MpodeccnoHanbHOM 00pa30BaTeIbHOW MPOTrpaMMbl IO OT-
JeTbHBIM TeMaM JAMCLUIUIMHBL. BapuaHT 3aaHus A KaXI0ro 00y4aroerocs onpeaesnsercs B co-
OTBETCTBUHU C MOPSAJKOBBIM HOMEPOM B KypHasie rpynmnbl. CoaepikaHue 3a/laHuil TUIOBBIX pacye-
TOB MPUBOJUTCS B METOANYECKHX YKazaHusaX (1. 3 POC).

OneHouHBIE CpeICTBA

Tunosble KOHTPOJIbHBIE 3a/laHus U (MJIM) UHBbIE MaTepHallbl, HEOO-
Ne | xomumeble JUIst OLEHKM 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA

Ko n HaumMeHoBaHue
VHJIUKaToOpa KOMIIE-

JEATENBHOCTH, XapaKTEPU3yIOMUX CHOPMHPOBAHHOCT KOMIIETEH- TEHIMH
]_II/H\/'I B HpOLICCCC OCBOCHHUA NJUCIHUITJIIMHBI

1. c - - NJI-1lomk-1
1. Nanst Tpu cwisl F1, F2, F3, npunoxennsie B Touke A. Onpe-

ACJINTh BCIMUWHY W HAallpaBJIAIOIMUE KOCHUHYCbl MOMCHTA paBHO}Ieﬁ-
CTBYIOIIEH STHX CHJ OTHOCHTENBbHO TOukH B, ecmu F, :{3; 1, 2},
F,={-4-2-5}, [, =511}, A-8-4,-2), B(-6,—2;,—4).

2. CornacHo 3akoHY HbIOTOHA, CKOPOCTH OXJIXJICHHUS Tela Mpo-
MOPIMOHAIbHA PA3HOCTH TEMIIEpATyp TeJla U OKPY)KAIOIICH Cpe/Ibl.

Hcnonb3yeT OCHOBHBIC
3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCIUTUINH

JUTSL PEIIICHUS CTaH-
JAPTHBIX 33]1a4 B COOT-
BETCTBUU C HaIlpaB-
JICHHOCTBIO TIpodheccu-

38




O11eHOYHBIE CPEJICTBA

TumoBele KOHTPOJILHBIC 3aJaHUS U (UJIM) WHBIE MaTepUaIbl, HEO0O-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMIUX CPOPMHPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Koza u HaumenoBanme
WHIUKATOpa KOMIIe-
TEHLINU

M3BecTHO, uTo B Teuenue 20 muH. Teno oxuaxaaerca ot 100° mo
60°. Uepes ckoIbKO BPEMEHH ¢ MOMEHTA Hayala OXJIaXICHHS TeM-
nepaTypa Tena noHmsutcs 10 30°, ecnu TemmepaTypa OKpysKaromeit
Cpe/ibl COCTABJISIET 2097

OHAJILHOU JeATENbHO-
CTH

1. XXupHocTh MoOJIOKa B X03siicTBax obmactu (%) ecTh HOpMAITbHO
pacnpeziefieHHas cliydaiiHas BelMuMHA X ¢ MaTEMaTHYECKUM OXKHU-
JaHueM, paBHbIM 3,2%, U CpeAHEKBAIPATUYECKUM OTKJIOHEHUEM,
paBHbIM 0,15%. HaliTu ¢yHKIMIO MIOTHOCTH. BBIYHCIUTE BEpOST-
HOCTb TOT'O, 4TO B 2 U3 4 Hayady B3AThIX IPo0Oax KUPHOCTh MOJIO-
ka Oyzaer He MeHee 3%.

2. VI3amepen xapakTepHblii pazmep X aetasei, ooOpabaTsiBaeMbIX Ha
HEKOTOpOM cTaHke. 3amepeHo 80 geraneil. JlaHHble 3aMepoB Mpu-
BEJIEHBI B Ta0JI.

3,86 (4,06 [3,67 |397 |3,76 3,61 |3,96 |4,04 |3,84
3,94 3,98 (357 |387 [4,07 (399 (3,69 |3,76 |3,71
394 (382 (4,16 |3,76 |4,00 |3,46 |4,08 |3,88 |4,01
3,97 (3,71 [3,81 |4,02 |4,17 |3,72 |4,09 |3,80 |4,02
3,73 3,52 (3,89 [392 |4,18 {426 |4,03 |4,14 |3,72
433 (3,82 (4,03 |3,62 |393 (350 |3,70 |3,71 |3,76
3,81 {3,89 (3,90 |3,84 [3,93 ]394 |3,64 |400 |3,95
4,05 |4,10 (4,11 |4,15 |4,20 |4,14 |4,22 |3,59 |4,25
4,24 (430 (3,62 |3,65 |4,72 |3,98 [3,88 |3,95

OO6paboTtaTh pe3yabTaThl 3TOTO OIbITA 10 CIEAYIOLIEMY IIJIaHy:

1. ITocTpouM CTaTUCTUYECKOE pacpeesieHUe BIOOPKH.

2. BbruncnuM OLleHKH MaTeMaTH4eCKOTr0 OKUaHUS U TUCIIEPCUH.
3. IloctpouM rucTOrpaMmy OTHOCUTENIBHBIX YacCTOT, YCTaHOBUB
CTaTUCTUYECKUN (AMIUPHUUYECKUI) 3aKOH pPACIpENeeHHs] U 3alu-
nrem ero ¢yHkumio miotHoctu. C momosio kputepus x> (ITupco-
Ha) MPOBEPUTH TUIIOTE3Y O COIVIACHU SMIIMPHUYECKOI0 3aKOHA pac-
IIPEJIEICHNs CIIy4aliHOM BEIMYUHBI X C HOpMaJIbHBIM 3aKOHOM pac-
npenenenus (3akoHoM [aycca), cenarb BHIBOI.

4. IlocTponuTh KpPHUBYIO HOPMAJIBHOIO pacCHpelesIeHus, NPUHAB 3a
napaMeTpbl KpUBOM HalJJIeHHbIE OLIEHKM MaTeMaTH4YeCKOI0 OKHJa-
HUS U TUCIIEPCHH.

5. BpluucauTh JOBEPUTENBHBIA HMHTEpBAl I MATEMaTHYECKOTO
OKHMJAHUS U TUCIEPCHH.

N-lonk-s
V4acTByeT B 9KCIIEPH-
MCHTAJIBHBIX UCCJICIO-
BaHUAX DIEKTPOOOOPY-
JOBAHUS U CpeI[CTB aB-

TOMaTHU3ALUH

HpI/I HN3YUCHUHN JUCHUIIIIMHBI «MaremaTHKay BBIIIOJHAIOTCS CJICAYIOIIUC TUIIOBBIC pACYCThI:

AHnanutrnueckas reomeTpus (5-7 3agaHuit).

6 3amanuii).

. Onpenenurenn. Matpumbl. CHCTEMBI TMHEHHBIX anTreOpanveckux ypaBHeHUH (4-6 3amaHmii).
. Bexropnas anre6pa (3-4 3amanus).

. BBenenue B MaTemaTHueckuid aHanu3 (QyHKIMM OJHOW JE€HCTBUTENBbHOM mnepeMeHHOU (4-
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5. uddepennmanpsHoe ucurcaeHne GyHKIUN OTHON NEHCTBUTENBHOM MEPEMEHHOM U €ro mpH-
noxenus (6-8 3amanmii).

Heonpenenennsiit unterpan (6-8 3aganuii).

OmnpeneneHupiii uHTErpai (4-6 3agaHuii).

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

WuTerpanpHoe ucurciaeHne GyHKINUU IBYX EpEMEHHBIX (3-4 3ananus).

10. Psiuer (6-10 3amanuit).

11. JInddepennuansabie ypaBHeHus (5-8 3amanuii)

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

13. MaremaTtu4ieckasi cTaTUCTHKa (2 3a1aHus).

©ooNo

Pabota BeImomnHseTcs B oTAenbHOM TeTpaau (12-18 1ucToB) B KIETOUKY.
TpeboBaHus TP BBINOJIHEHUU TUIIOBOI'O PAacyeTa:
— YCIIOBHME KaXJOW 3a/lauM BKJIEUBAETCS B TETPajb B [I€YaTHOM BMJIE WIIM MUULIETCS OT PyKH pas-
OOpUYUBBIM IIOYEPKOM;
— TPHUBOJUTCA TMOJHOE U 0OOCHOBAHHOE PEUICHHE C HEOOXOAUMBIMU MOSICHEHUSIMH, BBIYMCIICHU-
SIMU U PacUETAMHU;
— TIOCJIe pellIEeHUs 3alMChIBAETCS OTBET;
— TpaduyecKue MOCTPOSHUS BBITOIHAIOTCS KapaHJallioM;
— TEKCT pelIeHUs] BCEX 3ajau JOKEH ObITh B TUCbMEHHOM BU/IE;
— 11 OTMETOK M 3aME€YaHui IPeroaaBaress JOJKHbI ObITh OCTaBlIeHBI 1o (3—4 cMm).
TunoBoi pacueT caaercs 10 yKa3aHHOTO IIpernojaBaTesieM CpoKa U MPUHUMAETCS Ha MPOBEp-
Ky TOJIBKO B TOM Clly4ae, €Clld yIOBJIEeTBOpsieT TpeboBaHUIM K oopmienuto. PaboTta Hax ommbka-
MU BBINOJHSETCS B 3TOM e TETpaau U CAAETCS AJI1 IOBTOPHOU IPOBEPKHU.
[IpenonaBaTens MOXKET HA3HAUYUTH 110 CBOEMY YCMOTPEHHIO 3aILUTy THIIOBOTO pacyera, Bbl-
MIOJIHEHHOT'O 00YyYarom1MCs.
ConeprkaHue THIIOBOTO pacueTa U KPUTEPUU OLEHKH OoTBeTa (Talll.) JOBOASTCA 10 CBEACHUS
00y4aroIerocsi CorfaacHo rpaduKy BHIITOJIHEHHS B Hadajie ceMecTpa. THUITOBOH pacdeT OlleHUBACTCS
IIPEI0/IaBaTeNIeM OLICHKOM «3a4TE€HO», «HE 3aYTEHO» U pe3ybTaT OOBABISETCS HA 3aHATUH.

IlIxkana Kpurtepun onenuBanus

OneHka «3auTeHo» - paboTa BBINIOJHEHA OJTHOCTbIO;

- YMEHHE JIOTUYHO U IPaMOTHO IIPUMEHATH MAaTEMaTUYECKHE METO/BI
IIPU PELICHNH MTPEIJIOKEHHBIX 33/1a4;

- yMeHHe O0OOCHOBBIBATh BBIOOpP METOJAA PEILIEHUs, MOKAa3bIBAET 3HA-
HUE€ OCHOBHBIX MAaTE€MaTHYECKHMX MOHATHM IPU OTBETE HA BOIPOCHI
IpernoJiaBaTessi, Coco0eH UCIPABIATh OMIMOKH MOCIE AONOTHUTENb-
HBIX BOIIPOCOB.

OLeHKa «HE 3a4TEHO» - paboTa BBINIOJIHEHA HE B MOJHOM 00BEME;

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUYECKUX 3HAHMIA;

- IONYIIEHBI TPyObIe ONMIMOKM B MPUMEHEHHH aJITOPUTMOB MaTeMAaTH-
YECKUX METOJOB PEIICHUS 3a4a4.

4.1.3. OueHnBaHue KOHTPOJIBbHOM paboThI

KonTponbHast paboTa mpenycMoTpeHa Aiis 3a04Hoit popmbl oOyuenusi. KontponsHas pabota
BBITIOJTHSIETCS JUTsI OIICHKH Ka4eCTBa OCBOCHHS 00YJaroIMMCs OCHOBHOM MpodecCHoHaIBHOM 00pa-
30BaTebHON MPOTPaMMBI MO OTJEIBHBIM TeMaM JAUCHUIUIMHBL. B Hauane ceccun oOydaromiemycs
BBIZIAIOTCA 3aJaHUsI KOHTPOJIBHOW PabOThI, KOTOPYIO HEOOXOAMMO BBITIOJHUTH K CIEAYIOMIEH cec-
cu. BapuaHThl HHIWBHUIYaTbHBIX 33JaHUIA TPEICTABICHBI B yueOHO-METOAMYECKO pa3paboTke:
Metoanyeckre yKa3aHUsl ¥ KOHTPOJIbHBIC 3aJJaHHs [0 MaTEMAaTHKE JUIs CTYACHTOB 3a0YHON (POPMBI
o0y4eHus [ DaeKTpoHHBIN pecypc]: [HampaBnenue nmoarotoku 35.03.06 Arpounskenepus, 13.03.02

40



DNeKTpodHEepreTrKa U MekTporexHuka] / coct.. O.E. Axymuu [u np.]; FOxHo-Ypanbckuii [AY,
HNucturyTr arpommxeHepun. — Yensounck: FOxuo-Ypansckuit 'AY, 2020. — 176 c. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

O11eHOYHBIE CpEacCTBa

TumoBele KOHTPOJILHBIC 3aJaHUs M (MJIM) WHBIE MaTepUaIIbl, HEO0O-

Ko n nHaumenoBaunue

Ne | xomumeble Ui OIICHKHM 3HAHWH, YMEHHA, HABBIKOB W (MJIHM) OMBITAa | WHAMKATOpA KOMIIE-
JeSITeIbHOCTH, XapaKTEePU3YIOMUX CPOPMHPOBAHHOCTh KOMIIETEH- TEHIMU
111 B Ipo1iecce OCBOCHUS AUCHUIIMHBI

1. | 1. Jdasel xoopauHaThl BepummH TtpeyronbHuka ABC: A (3; 2), N-lomk-1
B (6; 6), C (7; 4). Haiitu: 1) mmny croponsl AB; 2) ypaBuenwust | Mcrnonb3yeT OCHOBHBIE
cropod AB u BC u ux yrnoBble Ko3QUIMEHTH; 3) BHYTPEHHUN | 3aKOHBI €CTECTBEHHO-
yroi B B pagmaHax ¢ TOYHOCTBIO JIO JBYX 3HAKOB; 4) ypaBHEHME | Hay4yHBIX JUCLMIUIMH
BbIcOTHI CD 1 e€ mmny; 5) ypaBHeHue menuansl AE ¥ KOOpAMHATHL | JUISL pEILICHHsI CTaH-
touku K nepeceuenust 3Toil Meauansl ¢ Beicotolt CD; 6) ypaBHeHMe | 1apTHBIX 3a/1a4 B COOT-
npsiMOM, mpoxozsiel yepe3 Touky K mapamiensHo cropoHe AB. | BeTcTBHM ¢ Hampas-
BeinonHuTh uepTex K 3agaue. JIEHHOCTBIO IIpodeccu-
2. BpuuCIUTh TIIOMAAs (PUTYpHI, OTPAHUYCHHYIO 33/laHHBIMHU JIU- | OHAJIBHOH JESTEIBHO-
musvi: Y = 2X2 +6Xx—3 1y =—x? +x+5. ¢

2. | 1. Texuuueckoe YCTPOICTBO COIEPKUT TPpU HE3aBUCHUMO paboTaro- N-lonk-s

OIMX d3JeMEHTa. BEeposSTHOCTH OTKa3a 3THUX JJIEMEHTOB COOTBET-
ctBeHHO paBHbI 0,05; 0,07 u 0,09. Halitu BEepOATHOCTh TOTO, YTO
TEXHUYECKOE YCTPOMCTBO HE CpabOTaeT, €Ciu JJIsi 3TOr0 J0CTAaTOU-
HO, YTOOBI 0TKa3aj1 XOTs ObI OUH 3JICMEHT.

2. JlnameTpsl TUCKOB U3 ONMBITHOW MAPTHUH, YUYACTBYIOUICH B TEHJIE-
pe Ha MOCTaBKU MPOAYKIMH JIsi COOPOYHOTO 3aBOAA, pacrpesesne-
HBI TI0 HOPMAIBHOMY 3aKOHY. M3BECTHO MaTeMaTHYeCKOE OXKHa-
HUe (cTaHmapT) AuameTpa a =59 MM M cpelHee KBaJpaTHUeCKoe
OTKJIOHEHHE 6 = 5 MM. HailiTu BeposiTHOCTH TOTO, UTO

a) IUaMeTp MPOU3BOJBHO B3ATON Jetanu Oyaer Oombine 45 MM U
MeHbIIEe 52 MM;

0) nraMeTp MPOM3BOIBHO B3SATOM JETaNHM OTIUYAETCS OT CTaHIapTa
He OOJIbIIE YeM Ha 3 MM.

VYyacTByeT B 3KCIIEpU-
MEHTaJIbHbIX UCCIIEN0-
BaHMSIX JIEKTPOOOOPY-
JIOBaHUS U CPEJCTB aB-
TOMAaTHU3alUH

KOHTpOJ'II:HaSI pa60Ta OLICHUBACTCA MNPCIoJaBaTciIEM OLICHKOM BayTCHO», «HEC 3a4YTCHOM».

Kputepuu onieHnBaHus MpeCTaBlIeHbI B TabmuIe. Pe3ynbTar KOHTPOIBHOM paboThl BBICTABISETCS
B TaJIOH peleH3uu. B ciayyae BBICTAaBIIEHUS OLEHKU «HE 3a4TE€HO» OOydarouuiicst o0s3aH B KpaT-
YalliMil CPOK HMCIPAaBUTh BCE OTMEUEHHBIE NMPEMNOJiaBaTesieM HEIOCTaTKU U CAaTh KOHTPOJBHYIO
paboTy Ha TOBTOPHYIO MTPOBEPKY.

MIxana

Kpurtepun onenuBanns

O1eHKa «3a4TEHO0»

- paboTa BBITIOJIHEHA TTOJTHOCTHIO;

- YMEHHUE JIOTUYHO U TPAMOTHO MPUMEHSITh MaTEMaTUYECKUE METOJIbI
TP PEIICHUH TIPEJIOKEHHBIX 3a/1a4;

- B pEIICHUU HET MaTeMaTUYECKUX OIMMOOK (BO3MOKHA OJTHA-IBE He-
TOYHOCTH, OIUCKA, HE SBJIAIONIAICS CICACTBUEM HE3HAHUSA WA HEMO-
HUMaHUs y4eOHOTO MaTepuana).

O1eHKa «He 3a4TEHO)

- pa60Ta BBITIOJIHCHA HE B ITIOJIHOM O6’beMe;

- JOIIYIICHBI CYIICCTBCHHBLIC OII_II/I6KI/I, IMMOKAa3bIBAKOIIHNE, YTO CTYACHT
HE BJIaACCT HeO6XO)II/IMI)IMI/I TCOPCTUUCCKNMHU 3HAHUAMU
- HC YMCCT MPUMCEHATh MAaTCMATHYCCKHUEC MCTOAbI B PCIICHUHU 3a1a4.
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4.1.4. TectupoBanue

TectupoBaHue UCHONB3YyETCS U1 OLIEHKM KadyeCcTBAa OCBOEHHUS O0YyYarolMMCs OCHOBHOM
npodeccuoHaIbHONM 00pa30BaTeIbHOM MPOrpaMMBbl IO OTAEIbHBIM TEMaM WJIU pa3feiaM JUCLIH-
IMHbL. TecT mpencraBiasieT coOOM KOMILIEKC CTaHJApTU3UPOBAHHBIX 3aJaHUM, IO3BOJISIOIININ
YIPOCTUTh MPOLEAYPY U3MEpPEHMs 3HaHUM U yMmeHuil oOydaromuxcsa. OOyyaromuMcs BBIIAIOTCA
TECTOBBIC 3a/1aHUs C (HOPMYITHPOBKON BOIIPOCOB M MPEATIOKEHHEM BHIOPATh OJMH MPABUIBHBINA OT-
BET U3 HECKOJIBKMX BAPUAHTOB OTBETOB.

O1eHOYHBIE Cpe/ICTBA

TunoBble KOHTPOJbHBIC 3a/laHus U (WJIM) UHBbIE MaTepUallbl, HEOO-

KO,Z[ 1 HAMMCHOBAHUC

Ne | xonumeble JuUisi OLICHKM 3HAHUM, YMEHWH, HABBHIKOB U (WUJIM) OMbBITA WHJIMKATOpa KOMIIEe-
JEATeTLHOCTH, XapaKTEPU3YIOIHNX CHOPMHUPOBAHHOCTh KOMIIETEH- TCHIINHU
U B POIIECCE OCBOCHUS TUCHUTIIIUHBI
1. 1-A 3 N-1omk-1
= Hcnons3yer OCHOBHBIE
1. Matpuna 4 2 BBIPOJKJICHA TIPU A PABHOM. .. 3aKOHBI €CTeCTBEHHO-
a)-5;0)3;8)4;r)5. HAYYHBIX JUCIUTUIAH
1 5 JJIs1 pelIeHns CTaH-

2. Onpenemurens Dot —3 10| pasen 0, ecm o pase. ..
a)-2;0)0;B)1;1) 2.
3. JIaHbI BEKTODEI a= (5; 4; 2) " 6 = (3; -1 7) , TOTJa UX BEK-
TOPHOE IIPOM3BENECHIE UMEET BUI. ..
a) 261 —41] — 7K ; 6) 151 —4] +14K ;
B) —30i +29] +17K ; r)30i —29] —17K .

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

KOOPJMHATHL. ..
a) (1; 1; -15); 6) (15 25 1); B) (2; 1; -15); 1) (1; 2; -15).
3x*+2x—4
5. 3HaueHue npegena , x? 4 5x 1 PaBHO...
a) 0; 6) o; B) 3; 1) 2.
6. 3akOH  JBWKCHUS  MaTepUAIBHOH  TOYKHU UMEeT  BHUJ

X(t) = 4t +8t +13, rne X(t) xoopmuHaTa TOUKM B MOMEHT Bpe-

menn t. Torma yckopeHue TOYKM B MOMEHT BpeMeHH mpu (=2 paB-
HO...

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

7. lausl xommuekcusie uncna Z, =5—31 u Z,=4—1i. Torga
22, — 41, pasHo...
a) 6—5i:0) -6—10i:8) —6—2i:T) 26—10i -

JApTHBIX 33]1a9 B COOT-
BETCTBHUH C HaIpaB-
JIEHHOCTBIO IIpodeccu-
OHAJILHOH JIeSTEIBHO-
CTH
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O11eHOYHBIE CPEJICTBA

TumnoBsle KOHTPOJIBHBIC 3aJaHUS U (UJIM) WHBIE MaTepUabl, HEOO-

Kox u HaumenoBanme

Ne | xonumple JUIsi OLICHKM 3HAHWH, YMEHHWH, HABBHIKOB M (MJIM) ONBITA | HHIMKATOpa KOMIIE-
JESTEIIbHOCTH, XapaKTePU3YIONNX CPOPMUPOBAHHOCTH KOMIIETEH- TEHIUU
I[UI B MPOIECCEe OCBOCHUS AUCIMUILIIUHBI

z
8.0 i Tai 7
. OnpeneneHHbd HHTETpal J‘ sin’ xdyx PaBeH. ..
_
4
a) —;0) 27;8)0; T) 0.
9 -8
9. ITycth S= IdX I f (X’ y)dy Torma obmacte D, miomans KoTo-
7 -10
pOIi BbIpa)kaeTcs JTaHHBIM UHTErPaioM, UMEET BUJI. ..
a) NpsIMOYTr0JIbHHUK, Y KOTOPOIro Bce CTOPOHBbI PABHBI;
0) IpsIMOYTOJIbHUK; B) TPEYTOJIbHUK;
I') OKPYXKHOCTb C PafLycoM /2 .
10. Jlano nuddepennmansroe ypapuenne Y =X+Yy, Y(0)=1.
Torga mepBble TpU 4YJieHA PA3JIOKEHUSI €r0 PEUICHUS B CTEIICHHOMN
pSA UMEIOT BHL ...
a) 1+x+x2; 6) -1+x+x%; B) 1+x+x% 1) L+a+x?+x3.
2. | 1. Onepauueii Hax MHOKECTBaMU A U B, pe3ynbTat KOTOPOii Bbllie- W/1-1omk-5

JICH HAa PUCYHKC, ABJISICTCA. ..
B A

BapuaHTbl OTBETOB:
a)BU A; 6) B\A; ) A\B; r) AnB.
2.B maptunm u3 12 nperaneii umeerca 5 OpakoBaHHBIX. Haynauy
otoOpaHbl Tpu netanu. Torna BeposSTHOCTh TOTO, YTO CPEAU OTO-
OpaHHBIX JeTajeil HeT OpaKOBaHHBIX, PaBHA ...

7 1 7 1
) 4470 5738 1750 3

3. B nepBoii ypHe 1 yepHsblii 1 9 Genbix mapoB. Bo BTopoit ypue 4
OenbIx U 6 yepHbIX 1mapoB. M3 Haynady B3ATOW ypHBI BBIHYJIN OAWH
map. Torga BepOSATHOCTH TOTO, YTO 3TOT IIAp OKAXETCs OebIM,

paBHa...
a) 0,25;6) 0,13; B) 0,7; r) 0,65.
4. OyHKIMS pacupeielieHus BEPOSITHOCTEN TUCKPETHOM ClTydaitHOM

(0, x<0,
0.3, 0<x<l.
0.5, 1<x =6,

BEJIMYMHBI X UMEET BU]] 1. x =0, Torna Bepo-

Fx)=1

VYyacTByeT B 3KCIIEpHU-
MEHTaJIbHbIX UCCIIEN0-
BaHMSIX JIEKTPOOOOPY-
JIOBAaHUS U CPEJCTB aB-
TOMAaTHU3alNH
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O11eHOYHBIE CPEJICTBA
TumoBsle KOHTPOJIbHBIC 3aJaHusI M (MJIM) UHBIE Marepuansl, HeoO- | Kon u HaumeHoBaHMe
Ne | xonumple JUIsi OLICHKM 3HAHWH, YMEHHWH, HABBHIKOB M (MJIM) ONBITA | HHIMKATOpa KOMIIE-
JESTEIIbHOCTH, XapaKTePU3YIONNX CPOPMUPOBAHHOCTH KOMIIETEH- TEHILIUH
IIUH B MPOIIECCE OCBOCHMUSI TUCITUILIAHBI

stHocts P(-1 £ X £3) pasna ...
a) 0,7;6) 0,2; B) 0,3; ) 0,5.
5. HenpepniBHas ciydaiiHas BenuduuHa X 3a/1aHa IJIOTHOCTHIO Pac-
(r-113°
1 —

— 200
npeecHIs BEPOSTHOCTEH Fix)= & .Torma
pe P 10-/27 A

MaTeMaTUYECKOE OKHUIAHUE ATON HOPMAJIBHO paCIpeacIEHHON
CIIy4ailHOM BEJMYMHBI PABHO ...

a) 11;6) 10; B) 100; r) 200.
6. JluckperHas ciydaiiHas BeJIMurHa X 3a7jaHa 3aKOHOM paclipejie-
JICHUS BEPOSTHOCTEN

X|1 [3|5|6

p101|a|b]|03
a)a=0,3,b=01;6)a=0,3, b=0,2;
8)a=0,6,b=06;ra=04,b=0,2.

7. W3 reHepanbHON COBOKYITHOCTH U3BJIEYEHA BEIOOPKA 00BeMa

n=50:
11234
n, [12 11110 | ny

Torna n4 paseH...
a) 17, 6) 9; B) 50; r) 18.
8. IlpoBeneno 5 uamepenuii (6e3 cUCTEMATHIECKUX OMIMOOK) HEKO-
TOpOii cimyuaitHoii BenmuuuHbl (B MM): 9, 10, 13, 14, 15. Torna He-
CMEIIIEHHAas OlIEHKa MaTeMaTUYeCKOro 0>KUJIaHUS paBHA. ..
a) 13; 6) 15,25; B) 12,25 1) 12,4.
9. B pesynbTaTte n3MepeHuil HEKOTOPOH (PU3NUECKON BETMYMHBI O/1-
HUM TpubopoM (6e3 cucTeMaTHYeCKUX OMIMOOK) MOTYYEHBI Cleay-
folMe pe3ynbraTsl (B MM): 11, 14, 14. Toraga HecMmelieHHas OLieHKa
JICTIEPCUU U3MEPEHUI paBHa. ..
a)13;0)3;B8)6;1) 2.
10. Ecniu oCHOBHAsI THITOTE3a UMEET BT Hy: p=06
KypUpYOIIeld MOXeT ObITh TUIIOTE3A ...

a) Hy: p=006;0) Hy: pz06;
B) Fy: p#0,7;r) Hy: p<06,

, TO KOH-

ITo pe3ynbraTaM Tecta 0OydaromeMycs BBICTaBIISAETCS OLIEHKA «OTIMYHOY, «XOPOLIO», «yI0-
BJIETBOPUTEIILHO» UIIH «HEYOBIETBOPUTEIBHOY.

Kputepun onenuBanus orseta (Tadi.) TOBOAATCA 10 CBEACHHS 00ydaroluXcs 0 Hayaia Te-
cTUpoBaHUs. Pe3ynbraT TecTupoBaHUs OOBABIAETCS 00yYaroLUIeMyCsl HEITOCPEICTBEHHO TOCIE €To
ClIa4H.
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Mhaa (% apaBtAwLIY oTBETOD
OrneHka 5 (OTJIUYHO) 80-100
Orenka 4 (Xopo1o) 70-79
Onenka 3 (yIOBICTBOPUTEIHHO) 50-69
Onenka 2 (HEYyIOBIETBOPHUTEIIBHO) menee 50

TecroBble 3aaHus1, UCIIONB3YIOIIKAECS [UIsI OLIGHKU KAayeCTBa AMCLMILIMHBI C IIOMOILBIO MH-
¢dbopmannoHHbIX TexHosorui, npuseneHsl B PI1JI: «10. MndopmanmoHHbIe TEXHOIOTHH, UCTIOIB3Y-
eMble IIPU OCYIIECTBICHUN 00pa30BaTENbHOIO Mpoliecca Mo AUCHUILIMHE, BKIIOUYas IepeYeHb Mpo-
rpaMMHOTO oOecrieueHus: 1 nH(OPMAIIMOHHBIX CIIPAaBOYHBIX cuctem» - MyTestX10.2.

4.2. Hpouenypbl U OIICHOYHBIC CPEeACTBA NJIA IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranmu

4.2.1. 3auer

3auer sBisiercss GOPMOI OIEHKH KauecTBa OCBOCHHUSI 00YYaIOIIMMCS OCHOBHOM Mpogeccuo-

HaJIbHOI 00pa30BaTeIbHON MPOrpaMMBbI 1O pa3AeinaM AUCHMIUIMHBL [lo pesynbraTam 3adera o0y-
YaIOMIEMYCs BBICTABIISIETCS OLIEHKA «3aUTCHO» MIIH «HE 3aUTCHOY.

3a4yer MpPOBOAUTCS 1O OKOHYAHWHU YTEHUS JICKIIUH W BBITOTHEHUS TMPAKTUYCCKUX 3AHITHH.
3a4eTHBIM SIBIISICTCS TIOCIIEIHEE 3aHATHE 1O JAUCIMIUIMHE. 3a4eT MPUHUMACTCS MPEeroJaBaTesIMHI,
MIPOBOJIMBIIMMY TPAKTUYECKUE 3aHATHS, M YUTAIOIMMHE JICKIIUH 110 TaHHOK AucuuIumHe. B ciny-
Yyae OTCYTCTBUSI BEAYILETO IPENoJaBarTeNs 3adeT MPUHUMAETCs IpernojaBaTesieM, Ha3HAuYeHHBIM
pacnopspKkeHHeM 3aBeaylomero kageapoi. C paspenieHus 3aBeayromero kadeapoi Ha 3adeTre Mo-
KET MPHUCYTCTBOBATh NpEnoAaBaTelb Kadeapsl, MPUBICYCHHBIN 715l IOMOIIH B IIPHEME 3a4eTa.

[IpucyTcTBUe Ha 3adeTax HpenogaBaTeneld ¢ Apyrux kadenp 0e3 COOTBETCTBYIOIIETO pac-
HOPSDKEHUST PEKTOpa, MPOPEKTOPa M0 YIeOHOM M BOCIIMTATENLHON paboTe, 3aMECTUTENSI TUPEKTOPa
MHCTHUTYTA 110 y4eOHOI paboTe HE AOMYCKaeTCsl.

@®opmbl IpoBeIeHNs 3a4eTOB (YCTHBIHM ompoc mo Ouieram, NMCbMeHHast paboTa, TECTUPOBa-
HHE U JIp.) ONIpeeNnstoTcs Kadeapoi 1 T0BOAATCS 10 CBEACHUS 00yJaromuxcsl B Ha4auIe ceMecTpa.

Jlns mpoBenieHMs 3aueTa BeAYIIMH MperoiaBaTellb HaKaHyHe MOJIydaeT B ceKpeTapuaTe Au-
peKTopaTa 3aueTHO-IK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BPAINACTCSA B CEKpETapHar Iocie
OKOHYaHUsI MEPOTIPUSATHS B IEHb MPOBECHHS 3aUeTa WIN YTPOM CJIEIYIOIIEro JHS.

Bo Bpems 3aueTa 0Oydaromuecst MOTYT MOJIb30BAThCS C pa3pelleHHs BEAYIIEro NpernoaaBa-
TeJs CIIPaBOYHON M HOPMATUBHOM JUTEpaTypol, APYTUMH MOCOOUSMH U TEXHUYECKUMHU CPEJCTBa-
MH.

Bpems nmoarotoBku oTBeTa B yCTHOW (hopMe IpH cllaue 3adyera JIOJHKHO COCTaBISATh HE Me-
Hee 20 MUHYT (I10 JKelTaHHI0 00y4aroIerocsi OTBET MOXKET ObITh TOCPOUHBIM). Bpems oTBera - He
6onee 10 MUHYT.

[IpenomaBaTenio mpemoCTaBISeTCS MPaBO 33JaBaTh OOYYAIOUIMMCS JONOJIHUTEIBHBIE BO-
MPOCHI B paMKax MPOrpaMMbl TUCIUITIINHBI.

KauecTBeHHas OIeHKa «3a4TE€HO», BHECEHHAS B 3a4€THO-3K3aMEHAIIMOHHYIO BEOMOCTbD, SIB-
JsieTCs Pe3yNNbTaTOM YCIEIIHOT0 YCBOSHHs yueOHOTro MaTrepuania.

PesynbpTar 3auera BhICTABISIETCS] B 3a4€THO-DK3aMEHAIIMOHHYIO BEJIOMOCTh B JICHB MTPOBEJIE-
HUS 3a4eTa B MPUCYTCTBUHU caMoro oOyuatomierocs. [IpenogaBarenyu HeCyT MepcOHAIbHYIO OTBET-
CTBEHHOCTb 32 CBOEBPEMEHHOCTh W TOYHOCTh BHECEHUS 3aIllUCEe O pe3yibTaTaxX MPOMEKYTOUHOU
aTTeCTallU B 3a4E€THO-IK3aMEHAIIMOHHYIO BEIOMOCTb.
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Ecnu oOyuarommiicst sIBUJICS Ha 3a4€T U OTKA3ajiCs OT MPOXOKIACHUS aTTECTAllUU B CBSI3U C
HETIOATOTOBJIEHHOCTBIO, TO B 3a4€THO-’K3aMCHAIIMOHHYIO BEJIOMOCTh €My BBICTABISICTCS OICHKA
«HE 3a4TEHO.

HesBka Ha 3a4eT oTMeuaeTcsi B 3a4€THO-9K3aMEHAMOHHOM BEOMOCTHU CIOBaMHU «HE SIBHJI-
Csi».

Hapymienne QUCHUIUIMHBL, CIHCBIBAaHHUE, MCIIOIb30BAaHHE O0YJAIOMIMMUCS HEpa3pelIeHHbIX
MEYaTHBIX ¥ PYKOMHMCHBIX MaTepUaOB, MOOWIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JIpYTUX BHOB JIMYHOH KOMMYHHKAIIMOHHON M KOMIIBIOTEPHOW TEXHU-
KU BO BpeMsl 3a4eTa 3allpelieHo. B ciaydae HapymeHus 3Toro TpeOoBaHUs MpenojaBaTelb 00s3aH
yIQIUTH 00y4arouIerocs U3 ayJUTOPHH U IPOCTABUTH EMY B BEJJOMOCTH OLICHKY «HE 3a4TECHO.

OOyuaronmMcesi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKU IO YBAXKUTEIBHOH NMpUYMHE,
MH/IUBHUIyaJIbHBIE CPOKH HPOBEJCHUS 3aUeTa ONPEACISIIOTCS 3aMECTUTEIEM JAUPEKTOpa WHCTUTYTA
o yueOHoii padore.

OOyuaromyecs;, IMEIOIINE aKaJeMUYECKYIO 3a/10JDKEHHOCTb, CIAIOT 3a4eT B CPOKH, OIpesie-
nsiemble YHHBepcuTeToM. MH(bopMamus o JIMKBUIAINN 3a10JKEHHOCTH OTMEYAeTCsl B dK3aMeHa-
IIMOHHOM JIHCTE.

JlomyckaeTcsi ¢ pa3pelieHns: 3aMECTUTENNEM JTUPEKTOpa HHCTUTYTA 10 y4eOHO# pabore 110-
CpOYHasl cllaua 3a4eTa C 3alUChi0 PE3YJIbTATOB B 9K3aMEHAIIMOHHBIH JIUCT.

WHBanmuapl U Ma ¢ OrpaHMYSHHBIMA BO3MOXKHOCTSIMH 37I0POBbSI, MOTYT C/1aBaTh 3a4€THI B
CPOKH, YCTaHOBJICHHBIC HHANBUAYAJIbHBIM y4EOHBIM IUTAHOM. VIHBAJIM/IBI U JTUIIA C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbsI, UMEIOIINE HAPYIICHUS! OMOPHO-IABUTAaTEIFHOTO armapara, JOIyCKaroT-
Csl HA aTTECTALlMOHHBIC UCTIBITAHUS B CONIPOBOXKICHUN aCCHCTEHTOB-COIPOBOXKIAIOIIUX.

[Ipouenypa mpoBeaeHUs] MPOMEKYTOYHOM aTTECTALUU JUIL OCOOBIX CIy4aeB H3JIOKEHA B
«[TonoxxeHNH O TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXYTOYHOH aTTECTalluy OOYYaroInXCs
no OIIOII 6akanaBpuara, crieranutera u Maructpatyps» @I'BOY BO FOxuo-Ypansckuii AY.

Ounas ¢popma o0yueHust

O1neHOYHBIE CpesICTBA

Tunosble KOHTPOJbHBIE 3a/laHus U (WJIM) UHbIE MaTepHalibl, HEOO-

KO,Z[ 1 HAMMCHOBAHUC

Ne | xonumeble U OLlEHKHM 3HAHUM, YMEHMH, HaBBIKOB U (WMJIM) OMbITAa | HHAMKATOpPA KOMIIE-
JESITEIbHOCTH, XapaKTEePU3YIOIIUX CPOPMHUPOBAHHOCTh KOMIIETEH- TEHLUU
1IMH B IPOLIECCE OCBOEHUS JUCLMILINHBI

1. 1 cemecTp N-lonk-1

1. Marpuusl, aeiictBus ¢ Humu. Onpexenutenu 2-ro U 3-ro mo-
PAOKOB M UX CBOMCTBA. MUHOpBI U anredpanvyeckue TOMOTHEHHUS.
PaznoxeHue omnpenenuTens MO 3J€MEHTaM Kakoro-iubo psia.
Onpenenurenu N-ro MOpsIKA.

2. CucteMbl JIByX M TpeX JIMHEHHBIX ypaBHEHHMH, MX pELICHHUE.
MarpuyHas 3anuCh CHCTEMBI JMHEHHBIX ypaBHeHMI. Merton ['ayc-
ca. [IpaBuno Kpamepa.

3. Bekropsl. JluHeiHbIe omepanuy HaJ BEKTOpaMH. TeopeMbl O
IIPOCKIUU BEKTOpa Ha OChb. [loHATHE IMHENMHOrO IMPOCTPAHCTBA.
JIuneliHo He3aBHCHMBIE BEKTOpHIL. basuc. PasnoxkeHune BekTopa 1o
6a3ucy. Koopnunartsl BekTopa. Hampasisioniue KOCHHYCHI U JUTMHA
BeKTOpa. JIMHENHbIe omnepanuy HajJ BEKTOpaMU B KOOPAMHATHOU
dopme.

4. CxalsipHOE IPOU3BEIEHUE BEKTOPOB, €r0 CBONCTBA, BIpAKEHHE
B KOOpAMHATHOM (opme. [lyinHA BEKTOpa M YroJI MEXIY JABYMS BEK-
TOpaMH. Y CJIOBHE OPTOTOHAIBHOCTH JBYX BEKTOpOB. [IpnMeHeHue
CKAJIIPHOTO IIPOU3BEJICHUS B PELICHUU IIPUKIIAAHBIX 3a/1a4.

5. BexTopHOe npousBezieHre BEKTOPOB, €r0 CBOICTBA, BBIPAXKEHUE

Hcnons3yeT OCHOBHBIE
3aKOHBI €CTECTBCHHO-
HAaYYHBIX JUCIUILTHH

JUISL pEIICHHS CTaH-

JApTHHIX 33]a4 B COOT-

BETCTBUU C HaAIlpaB-

JIEHHOCTBIO Ipodeccu-
OHAJIBHOMU JEATEIbHO-

cTH
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O11eHOYHBIE CPEJICTBA

TumoBele KOHTPOJILHBIC 3aJaHUS U (UJIM) WHBIE MaTepUaIbl, HEO0O-
XOJUMBbIE JUIsl OLIEHKH 3HAHUM, YMEHHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMIUX CPOPMHPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanme
WHIUKATOpa KOMIIe-
TEHLINU

B KoopauHaTHOW (opme. Hekoropsie NpHIIOKEHUS BEKTOPHOTO
IIPOU3BEICHUS.

6. CmemaHHOE MPOU3BEJCHNUE TPEX BEKTOPOB, €TO CBOMCTBA, BBI-
pakeHHe B KoopauHaTHOH (opme. [IpumeHeHne cMeranHoro npo-
W3BEJICHUS B PELLIEHUU NPUKIIAJAHBIX 3a/1a4.

7. llonsaTne 00 ypaBHEHHHM JIMHUU Ha MI0cKocTU. POpMBI ypaBHe-
HUS NIPSIMOM HA IUIOCKOCTH. YTOJI MEXAY NPSIMBIMU. Y CIIOBHUS Ia-
PaJIICJIBHOCTH U MEPIEHANKYIAPHOCTH MPSAMBIX. Y paBHEHHUE ITydKa
OpsIMBIX. 3aJauy, pellaeMble METOJOM KOOPAMHAT (pacCcTOsSHUE
MEXy ABYMS TOUYKaMH, A€JIEHHUE OTPE3Ka B JaHHOM OTHOILICHUN).

8. KpuBble BTOpOro MOpsiIKa: OKPYXHOCTb, DJUIMIIC, THrepOona,
napabosia, uX TeOMEeTpUYECKUe CBOMCTBA U ypaBHEHHUS.

9. VpaBHEeHHS IUIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXIY IUIOCKO-
CTSIMU. Y CJIOBHS NApaUIEIbHOCTH U NEPIEHANKYIISIPHOCTH IIJIOCKO-
creil. PaccTosiHue OT TOYKHM 10 INIOCKOCTH.

10. YpaBHeHuss npsMoil B NPOCTPaHCTBE. YTOJ MEXAY MPSIMbIMHU.
B3aumHoe pacnosnokeHue NpsMbIX B MPOCTPAHCTBE. YTOJI MEXIY
IPSIMON U TUIOCKOCTBIO.

11. VpaBHeHHe MOBEPXHOCTH B IpocTpaHcTBe. llumnmmHapuueckue
nosepxHoctu. Cdepa. Dnnuncoua. 'unepbonounst. [lapabonounnsl.
I'eomeTpuyeckne CBOMCTBA ITHX ITOBEPXHOCTEH, MCCIIEIOBAHUE UX
(bopMBI METOJIOM CEUEHUH.

12. M HOXecTBO BemiecTBeHHBIX uyucel. @Dynknusa. OOmacts ee
onpenenenus. CrocoObl 3aganusa. Knaccupukanus ¢ynxouii. ITo-
JspHasg cucreMa KoopauHat. KpuBble B HOJSPHBIX KOOpAUHATAX.
MonoTtonssle pyHKIMH. CH0XKHbBIE U B3aUMHO-00paTHbIE (GYHKILINU.
13. Yucnosas mocieaoBaTeabHOCTh. [Ipenen 9ucioBoid mocieaona-
TeNbHOCTU. CXOIALIMECS] M PacCXOASIIUECS YUCIIOBBIE IOCIEN0BA-
TEJIbHOCTH.

14. TIpenen gynkiuuu B Touke. OJHOCTOPOHHHE Mpeeibl (PYHKIUI.
[Tpenen ¢pyHkuu B O€CKOHEYHOCTH. beckoHeuHO Manbie U GecKo-
HeyHOo Oosbine ¢yHKIUU B Touke. CBoiicTBa OECKOHEYHO MabIX
¢yuknuii. CpoiictBa npenenos @yHkuuid. [IpusHaku cymiecTBoBa-
HUS TpesesoB (0 mpezenie MPOMEXYTOYHOUW (YHKIMM, O Ipejele
MOHOTOHHOM (pyHKIMHK). HeonpeneneHHOCTH U METOABI UX PacKphI-
TUS. 3aMedaTellbHble Ipeneibl U cileACTBUS U3 Hux. CpaBHeHue
OECKOHEYHO MaJbIX.

15. HenpepbIBHOCTh ()yHKIMH B TOYKE, HA MHOXKECTBE M Ha OTpE3-
ke. Touku pa3pbiBa QyHKIMH U UX KJIacCUPHUKALUSA. AITOPUTM HC-
ciefoBaHUs (DYHKIIMM Ha HENMpPepBIBHOCTH. JIeWCTBUS Haja HeTpe-
PBIBHBIMU (pyHKIMSAMH. HenpepbIBHOCTh 3JI€MEHTapHbBIX (DYHKIUH.
CpoiicTBa (DyHKIMI, HENpephIBHBIX Ha OTpe3Ke (CYIIeCTBOBaHHE
HAaUMEHBIIETO ¥ HauOOJBIIEr0 3HAYEHHH, OrPaHUYEHHOCTh, CYIIe-
CTBOBAaHME NIPOMEKYTOUYHBIX 3HAUECHUM ).
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[Ikana u KpUTEpUN OLIECHUBAHUS OTBETA 00YYAIOLIETr0ocs MPECTAaBICHbI B TAOIUIIE.

IlIxkana Kpurepun onenuBanus

O1eHKa «3a4TEHO» | 3HaHME MPOrPaAaMMHOTO MaTepHalia, yCBOCHHE MaTepuana OCHOBHOM H J10-
HOJHUTEIBHON JUTEPaTypPhl, PEKOMEHIOBAaHHOW MPOTrpaMMOil TUCIUILIN-
HBI, IPaBUJIILHOE PEIICHNE MPUKIIAJHBIX 3374 (IOMyCKaeTCs HaJHMIue He-
3HAYUTEIIBHBIX OIIMOOK MIJIM HEZOCTATOYHO IOJHOE PAacKpBITHE COAEpIKa-
HUS BOIIPOCA WJIM TOTPEIIHOCTh HEMPUHIMITHAIBHOTO XapaKTepa B OTBETE
Ha BOIIPOCHI).

JIOTIOJTHUTENBHBIM YCIOBUEM TOJIyYEHHS OLIEHKH «3a4T€HO» MOTYT CTaTh
XOpOILIKE MMOKA3aTeNId B XO/I€ MPOBEACHUS TEKYIIETO KOHTPOJIS U CHCTe-
MaTH4ecKasi aKTUBHAs paboTa Ha y4eOHBIX 3aHITHUSX.

OneHka «He 3a4T€HO» | MpOoOeTbl B 3HAHUAX OCHOBHOTO IMPOTPAaMMHOTO MaTepuana, MPUHLIUIU-
JIbHBIE OITMOKH ITPHU OTBETE HA BOTIPOCHI.

4.2.2. Dk3aMeH

Dk3aMeH sBIseTCs (POPMOM OIEHKH Ka4ecTBa OCBOCHHS OOYYArOIIMMCS OCHOBHOW Tpodec-
CHOHAJIbHOU 00pa30BaTeIbHON MpOorpaMMBbl MO pasnenaM AucuurinHbl. [lo pe3ynpraTtam sk3ameHa
o0OyJaromemMycsi BBICTABIISETCS OLIEHKA «OTIUYHO», «XOPOIIO», «yIOBICTBOPUTCIHHO» HIIU «HE-
yIIOBJIETBOPUTEIHHOY.

DK3aMeH MO JUCHUIIIMHE MPOBOIUTCS B COOTBETCTBUU C PACIIHCAHUEM IPOMEKYTOUYHOM aT-
TECTaI[H, B KOTOPOM YKa3bIBa€TCsl BpEMs €ro MPOBEICHUS, HOMEP ayIAUTOPHH, MECTO MPOBEACHUS
KOHCYJIbTAIIUU. Y TBEPXKICHHOE paclucaHue pa3MeIaeTcs Ha MHPOPMAIITHOHHBIX CTEH/IaX, a TAKKe
Ha opUIIMaTFHOM caiiTe Y HUBEpCUTETA.

YpoBeHb TpeOOBaHUH ISl MPOMEKYTOUHOM aTTECTAllMH OOYYarOIIMXCS YCTaHABIMBACTCS
pabouyeil mporpaMMoi TUCHUTUIMHBI U TOBOAUTCS 10 CBEACHUS 00yJaIONIUXCs B HaYaiIe ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MPaBuIlo, JiekTopamu. C pasperienus 3aBeayroniero kapeapoit
Ha JK3aMEHE MOXET IPHCYTCTBOBATH TpeIojaaBareidb Kadeapsl, MPUBJICYCHHBIA ISl TIOMOIIH B
npreMe dK3aMeHa. B cimyudae oTCyTCTBUS BEAYIIETO MPENoaBaTelis dK3aMEeH IPUHUMAETCS Mperno-
JaBaTesieM, Ha3HaYE€HHBIM PACTIOPSKEHUEM 3aBEAYIONMIETO Kadeapoil.

[TpucyTcTBHE Ha SK3aMeHe MpenoaBaTeneit ¢ Apyrux kadeap 6e3 COOTBETCTBYIOIIETO pac-
MOPSDKEHUST PEKTOPA, MPOPEKTOPA MO Y4EOHOM M BOCITUTATEIHLHON pabOTe MU 3aMECTUTEINS TUPEK-
Topa MHcTuTyTa 10 yuebHoI paboTe He 10ImycKaeTcs.

st mpoBeieHNsT SK3aMeHa BeAYIIUi MperojaBaTelb HaKaHyHEe MOJydaeT B CEKpeTapuare
JIUPEKTOpaTa 3a4e€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpaIIlaeTCsa B CEKpeTapHuar mocie
OKOHYAHHS MEPOIIPUATHUS B JIEHb MPOBEACHUS IK3aMEeHa HJIM YTPOM CIEAYIOIIETO JTHS.

DK3aMeHBI MPOBOAATCS 1O OMJIeTaM B YCTHOM WJIM MUCBbMEHHOM BHJIE, 100 B BUJIE TECTUPO-
BaHMS. DK3aMEHAIIMOHHBIE OWJIETHI COCTABIISIOTCS MO YCTAHOBJIEHHOW (DOpMe B COOTBETCTBUH C
yTBEP>KIACHHBIMU Kadeapol SK3aMeHAIMOHHBIMU BOMPOCAMH M YTBEPKIAIOTCS 3aBEIYIOIIUM Ka-
dbenpoii exerogHo. B Omere comepkuTcs 2 TEOPETUUECKUX BOMpPOCca M 3ajada. 3ajiadya COOTBET-
CTBYET COJIEP’KaHUIO 3aJlaHUi THIOBBIX PACUeTOB, YKAa3aHHBIX B METOJMWYECKUX YKazaHuax (Im. 3
DOC).

DK3aMeHaTOpy MPEeAOCTaBIsIeTCs MPaBO 3a7aBaTh BOMPOCHI CBEpX OuieTa, a Takke MOMUMO
TEOPETUYECCKUX BOMPOCOB JIaBaTh IS PENICHHS 33Ja4d W TPUMEPHI, HE BBIXOJAIINE 33 PaMKH
MPOMJICHHOT'O MaTepuaa 1Mo u3y4aeMoi JUCITUILINHE.

3HaHUS, YMEHUS U HABBIKA OOYYAIOIINXCS OMIPENETISIOTCS OIEHKAMH «OTIUYHOY, «XOPOIIIO»,
«YIOBIETBOPUTEIILHO»,  «HEYAOBIETBOPUTEILHO», KOTOPbIE  BBICTABISIOTCS B 3a4ETHO-
AK3aMEHAIMOHHYIO BEIOMOCTh O0YUYarOIIerocs B IEHb DK3aMeHa.

[Ipu mpoBeneHNN YCTHOTO 3K3aMeHa B ayJIMTOPUU HE JOJDKHO HAXOTUThCS Ooliee 6 oOyuaro-
IIUXCS HA OJTHOTO TIPETI0IaBaTelIsl.
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[Ipu mpoBeneHNH yCTHOTO 3K3aMeHa OOy4aroIIMKCs BHIOMpAeT 3K3aMEHALIMOHHBIN OWIeT B
cllyyailHOM MopsaKe, 3aTeM Ha3blBaeT (aMIIINIO, UMs, OTYECTBO U HOMEP 3K3aMEHALIMOHHOIO OU-
aera.

Bo Bpems sk3aMeHa oOywvaromuecs MOT'YT MOJIb30BAThCS C pa3pelleHus 3K3aMeHaropa Ipo-
rpaMMO# JMCUUIUIMHBL, CIPAaBOYHONW U HOPMATHBHOH JIUTEPATYPOH, APYTUMH TOCOOMSIMHA U TEXHH-
YECKUMHU CPEACTBAMM.

Bpems moaroToBku oTBETa MpHU CAAaye 3K3aMEeHa B YCTHOH (hopMe JTOJIKHO COCTaBIIATH HE Me-
Hee 40 MMHYT (110 JKeJIaHUI0 00Y4arOLIEerocss OTBET MOXKET OBbITh 1OCPOUYHBIM). BpeMsi oTBeTa — He
6onee 15 MUHYT.

OOyuaronuiicsi, UCHBITHIBAIOLIUI 3aTPyAHEHUS MIPU HOATOTOBKE K OTBETY II0 BBHIOPAHHOMY
UM OuieTy, MMeeT MpaBo Ha BEIOOP BTOPOTO OMIIETa ¢ COOTBETCTBYIOIIUM MPOJUICHHEM BPEMEHH Ha
noAroToBky. IIpy OKOHYaTEIbHOM OLIEHMBAaHUU OTBETA OLIEHKA CHU)KAaeTcsl Ha oauH Oaiul. Beinaua
TPEThEro Ouiera He pa3peraeTcs.

Ecnu oOyuaromuiicss siBUICS Ha 9K3aMEH, M, B3sB OMJIET, OTKa3ajcs OT IPOXOXKIEHHs arTe-
CTallUM B CBSI3U C HEMOATOTOBJIEHHOCTBIO, TO B BEJOMOCTH €MY BBICTABIIIETCS OLIEHKA «HEYAOBIIE-
TBOPUTEIIBLHOY.

Hapymienne IUCHUIUIMHBI, CIHMCHIBAHWE, MCIIOJNB30BaHUE OOYYAIOIIUMUCS Hepa3peuIeHHbBIX
MEYaTHBIX U PYKOMMCHBIX MaTepUaloB, MOOWIIBHBIX TeJIe()OHOB, KOMMYHUKATOPOB, IUIAHILIETHBIX
KOMITBIOTEPOB, HOYTOYKOB ¥ IPYTHX BUJOB JIMYHOW KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHOW TEXHU-
KM BO BpeMs aTTEeCTallMOHHBIX MCIIBITAaHUM 3amperieHo. B ciydae HapymieHust 3Toro tpeGoBaHuUs
MperoiaBaTeNlb 00s3aH yJAINTh 00YyYalomerocs U3 ayAuTOPUU M IPOCTaBUTh €My B BEJIOMOCTHU
OLICHKY «HEYAOBIETBOPUTEIBHOY.

BricTaBieHne OIIEHOK, MOJIYYEHHBIX MPH MOJBEACHUU PE3YJIbTAaTOB MPOMEXKYTOYHOW arTe-
CTalluy, B 3a4€THO-3K3aMEHAI[MOHHYIO BEIOMOCTb IPOBOJUTCS B IPUCYTCTBUM CAMOT0 00yJarolle-
rocs. IlpenogaBaTenu HeCcyT NMEPCOHAJIbHYIO OTBETCTBEHHOCTb 332 CBOEBPEMEHHOCTh U TOYHOCTH
BHECEHUS 3alIUCEN O pe3ysIbTaTax MPOMEKYTOYHOM aTTecTally B 3a4€THO-DK3aMEHALIMOHHYIO Be-
JIOMOCTb.

HesBka Ha 3K3aMeH OTMeYaeTcs B 3a4€THO-DK3AMEHALlMOHHOW BEJAOMOCTH CJIOBAMHU «HE
SIBUJICS».

Jliis oOy4aronuxcsi, KOTOpble HE CMOTJIM CIaTh SK3aMEH B YCTAaHOBJIECHHBIE CPOKH, Y HUBEP-
CUTET yCTaHABIMBAET MEPHUOJI JIUKBUAALNU 33J0JDKEHHOCTH. B 3TOT mepuoa npenojasaTenu, Npu-
HUMaBILIKE HK3aMeH, JOJDKHBI YCTAHOBUTh HE MeHee 2-X JHeW, Korja oHM OynyT NMpUHMMATh 3a-
nomkeHHocTH. MHpopMaliys o TMKBUAALNY 33JOJDKEHHOCTH OTMEUYaeTCsl B 9K3aMEHAI[MOHHOM JIH-
CTE.

OOyyaromumcsi, TOKa3aBIIUM OTJIIMYHBIE U XOpOILKE 3HAHUS B TEUEHHE CEMECTpa B XOJIE
MOCTOSIHHOTO TEKYIIEr0 KOHTPOJISI YCHEeBAaeMOCTH, MOXKET OBITh MPOCTABICHA 3K3aMEHAlMOHHAs
OLIEHKAa JOCPOYHO, T.€. 0e3 ciaum 3k3ameHa. OLEeHKa BBICTABIISIETCS B DK3aMEHALIMOHHBIHN JIUCT WIN
B 3a4ETHO-IK3aMEHALIMOHHYIO BEJOMOCTb.

WHBanuap!l ¥ 11a ¢ OrpaHUYE€HHBIMUA BO3MOXHOCTSIMU 3/I0POBBS, MOTYT CJJaBaTh 3K3aMEHBI B
MEXCECCHOHHBIN MEePHUOJ B CPOKH, YCTAaHOBJICHHBIE WHAWBUYAIbHBIM y4eOHBIM IIaHOM. VHBanu-
Ibl U JMIA C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbsl, HMMEIOLIUE HAPYLICHUS OMNOPHO-
JBUTATEIBHOTO alIapara, JO0MYCKAarTCs Ha aTTECTAllMOHHBIE UCIBITAHUS B COIPOBOXKIEHUHU ACCH-
CTEHTOB-COIIPOBOXKJAFOILIUX.

[Tponenypa mpoBeeHHsI MPOMEKYTOYHOM aTTEeCTallUU Ui OCOOBIX CIIy4aeB H3JIOKEHA B
«ITonmokeHnn o0 TeKyleM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXYTOUYHOM aTTeCTallMi 0Oy4YaroIIUXCs
no OITOII 6akanaBpuara, crierpanutera 1 Maructparyps» @I'BOY BO FOxHo-Ypansckuit TAY.
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Ounas ¢popma o0ydeHus1

O11eHOYHBIE CpEacCTBa

TunoBble KOHTPOJIBHBIC 3a/1aHus U (WJIU) WHBIE MAaTepUaIbI, HEOO-

Ko n nHaumenoBaunue

Ne | xonumeble Uil OLEHKM 3HAHWMM, YMEHMH, HaBBIKOB M (WJIM) OIBITA | HHAMKATOpPA KOMIIE-
JeATENIbHOCTH, XapaKTEePU3YIOIUX CHOPMUPOBAHHOCTH KOMIIETECH- TEHLUU
111 B Ipo1iecce OCBOCHUS AUCHUIIMHBI

1. 2 cemecTtp N-lonk-1

1. Omnpenenenue npousBogHoM. [IpousBogHas oT anredpandeckoi
CYMMBI, Pa3HOCTH, NMpOU3BeNEHUS U YacTHOro ¢yHkuuid. [Ipowms-
BOJIHBIE CJIO’KHBIX (DYHKIMH, 3aJaHHBIX HESIBHO U NTAPAMETPUUYECKH.

2. HNudpdepenunan ¢pynkumuu. CoiictBa nepBoro auddepeHnunana.
['eoMeTpryecKkuii 1 MEXaHUUYECKHI CMBICT TTPOU3BOAHON U mudde-
peHuuana l-ro nopsiika, UX IPUMEHEHUE B PEILIEHUU IPUKIAIHbIX
3ajay.

3. IIpomsBoaHble BHICHIMX MOPSAKOB (DYHKIMIA, 3aJaHHBIX SBHO,
HESIBHO, TapaMeTpHuecKu. MeXxaHUYeCKHil CMbICT IPOU3BOIHON 2-
ro NopsAIKa.

4. Jludpdepenumansl 2-ro ¥ BBICHIMX MOpsIKoB. HeumnBapuaHT-
HOCTBH OpMBI T (HEPEHITNATIOB BHICIIUX MOPSAKOB.

5. Teopembr ®epma, Pomns, Jlarpanxka, Ko, Ipasuio Jlonurans
JUISL PACKPBITHSI HEOTIPEACIICHHOCTEM.

6. YcinoBHust MOHOTOHHOCTH (DYHKIMH. DKCTpeMyMbl (DYHKLIUH, He-
o0xonumoe ycioBue. Jlocrarounble ycioBus.

7. OTbICKaHME HAMMEHBIIET0 M HauOOJIBIIEro 3HaYeHUH (yHKIUH,
Qg epeHIpyeMoii Ha OTpe3Ke.

8. HccnenoBaHue BBITYKIOCTH  (DYHKIUH.
AcCUMITOTHI QYHKIIUH.

9. IlepBooOpasnas. Heomnpenenennslii unHrerpan. CpoiicTBa He-
OIpe/ieIEHHOr0 UHTerpaia. Tabauna UHTErpasos.

10. Meronbl MHTErpUpOBaHUS (HENOCPEICTBEHHOE HHTETPUPOBa-
HUE, UHTEIPUPOBAHUE IO YaCTSIM U 3aMEHOI MEepPEMEHHBIX ).

11. nTerpupoBanye paluoHaIbHBIX (QYHKIIUHA.

12. aterpupoBaHie UppanMoOHATBHBIX (YHKIHNA (CTENICHHBIE |
TPUTOHOMETPUUYECKHE MOJICTAHOBKH).

13. IHTerpupoBaHiie TPUTOHOMETPUYECKHX (YHKIUN. YHUBEP-
CaJIbHass TPUTOHOMETpPUYECKasl MOJCTaHOBKA. BrlpaxkeHUsI, HEHMHTe-
rpUpyeMble B KBaJpaTypax.

14.3agaun, npuUBOASIIME K IMOHATUIO OINpPENEIEHHOIO HMHTEerpasa.
WHTterpanbHas cymma, onpeneneHHbiil narerpain. @opmyna Heroro-
Ha-JleiiOHna. CBoiicTBa ONpeneneHHoro WHTerpajiga, TeopeMa Cy-
niectBoBaHus. «TeopeMa o cpeiHeM».

15. nTerpupoBanue Mo 4yacTsAM, 3aMeHa IEPEMEHHOH B ompeje-
JICHHOM UHTerpaje.

16. OnpeneneHHblii MHTErpajl OT HEYETHONW U YETHOM (YHKLIMHU IO
CUMMETPUYHOMY MpoMexyTKy. HecoOcTBeHHbIE MHTErpanisl ¢ Oec-
KOHEYHBIMH TIpe/ieJaMy U OT HEOTPAHUYEHHBIX (PYHKIUH.

17. Beruucnenue momaed miockux ¢uryp. Beraucienue mimHbBI
TyTH.

18. ®yHKIMHM OBYX NEHCTBUTENBHBIX IMEPEMEHHBIX, CITOCOOBI UX 3a-
nanug. O6nacth onpenenenus. JINHUU ypoBHA (YHKLUUHU JBYX Ie-
PEMEHHBIX.

Toukun meperuda.

Hcnonb3yeT oCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAaYYHBIX TUCIUILINH

JUISL pELIEHUS] CTaH-

JIapTHBIX 3aJ1a4 B COOT-

BETCTBHUM C HAIIPaB-

JICHHOCTBIO TIpodeccu-

OHAJILHOM JIeATCIILHO-
CTH
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHU U (UJIM) MHBIE MaTepUabl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMIUX CPOPMHPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanme
WHIUKATOpa KOMIIe-
TEHLINU

19.TlonsTHe mpeaena U HENPEPHIBHOCTH (DYHKIMH JIBYX NEPEMEH-
HbIX. YacTHblEe IPOM3BOJHBIE MEPBOro MOPsIKA, MX TFeoMeTpuye-
CKHI CMBICIL.

20. Tlonmuerit nuddepeHnuman, ero cBsA3b ¢ YaCTHHIMU ITPOU3BOIHBI-
mu. [TpuOnamkeHHbIE BEIYUCICHUS C TIOMOIIBIO TTOTHOTO auddepeH-
yana.

21. [TpousBonaHbie M quddepeHraIbpl BRICINAX MopsakoB. Teopema
O CMEUIaHHBIX NpPOM3BOAHBIX. JuddepeHnupoBaHue CIO0XKHBIX U
HESIBHBIX (DYHKITHIA.

22. KacarenbHasl IIIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.

23. DkcTpeMyMbl QYHKIMU JBYX MepeMeHHbIX. HeoOxonumoe ycio-
BUE 3KcTpeMyMma. JlocTaTouHoe ycaoBUe 3KCTpeMyMa.

24. OTpICKaHNEe HAMMEHBIIMX W HaWOONBIINX 3HAYCHWH (YHKIUU
JIBYX NI€PEMEHHBIX.

3 cemecTp
1. 3agauu, npuBoAIMe K NOHATUIO U (epeHIInaIbHBIX YpaBHe-
Huii (IAY). [opsnox Y, pemenue Y.
2.J1Y mnepBoro mopsaka. HauanpHble yciioBus, oOlee pelieHue,
yacTHoe pemieHue. 3anada Komm. Teopema cymiecTBoBaHusS U
€MHCTBEHHOCTU penieHus 3aaaun Komm. ['eomerpuueckast untep-
nperauus Y nepBoro nopsika.
3. 1Y mepBoro nopsaka ¢ pa3aeisionIMICs TePEMEHHBIMHU.
4.0xnopoansie 1Y nepBoro nopsaka.
5.JIunetinbie /1Y nepBoro nopsijaka. Ypasuenue . bepuymu.
6./1Y BtOporo mopsaka. HawanmpHble ycioBus, oOmiee pemieHue,
qyacTHoe pemenne. 3agada Komm.
7.J1Y BbICIIUX MOPSIIKOB, AOMYCKAIOIINE MOHKEHNE TTOPSAIKA.
8.JIuneitnsie oqHOpoHbIe JIY BTOpOro mopsaka. JIuneitHo He3aBU-
CHUMBbIE U 3aBUCHMBIE pereHus. Onpenenurenas BpoHckoro.
9.Teopema o ctpykrype obmero pemenus JIOAY. Otbickanue 06-
miero pemenus JIOJY ¢ nocTosiHHBIMU KO3 PUIIEHTaAMH.
10.JIHAY BToporo mopsaka C MOCTOSHHBIMH KO3((dUIIMEHTaMU.
Teopema o cTpykrype ob1iero pemieHus. MeTosl Bapualiu Npou3-
BOJIBHBIX ITOCTOSIHHBIX.
11. Otbickanue yactHoro pewmenus JIHAY co cneunanbHbIM BUAOM
IpaBo yacTtu. TeopeMa 0 HATOKEHUU PELICHUN.
12.3amaun, npuUBOAAIINE K TIOHATHIO JBOWHOTO WHTErpaia. JIBoii-
HOW MHTErpal, €ro ompenaeicHue. Teopema CylecTBOBaHUS JIBOM-
HOro uHTerpaia. CBOMCTBa, TEOpEMa O CPEITHEM 3HAUCHUU.
13. Beruncnenue ABoiHOro MHTErpaia. Ilepexoa K MOJSPHBIM KO-
OpIMHATaM.
14. TTIpuioskeHus TBOMHOTO HHTETpaa.
15.3apaun, npuBOAAIIME K MOHSATHIO TpOHOro mHTErpana. Tpoii-
HOHM MHTETpa, ero OlpeelieHue, CBOWCTBAa. Teopema CylecTBOBa-
HUS TPOMHOTO MHTETpaa.
16. IIpunoskeHust TPOHHOTO UHTETpaa.
17.3agada o BeIUHCICHUH pabOTHI MepeMeHHOM cuibl. Omnpenerne-

N-1omk-1
Hcnonb3yeT OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCLUILINH
JUISL pEIlIeHUs CTaH-
JAPTHBIX 33J1a4 B COOT-
BCTCTBHUU C HanpaB-
JICHHOCTBIO TIpodeccu-
OHAJILHOM JIeATSIILHO-
CTH
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHU U (UJIM) MHBIE MaTepUabl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMIUX CPOPMHPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanme
WHIUKATOpa KOMIIe-
TEHLINU

HUE€ KPUBOJUHEHHOTO MHTErpajia o0 KOOPAUHATAM.

18. CroiicTBa, BBIYHCICHHE KpHBOJIMHEHHOro wuHTerpama |l pona.
®opmyna ['puna.

19. VciioBusi HE3aBUCUMOCTH KPUBOJIMHEWHOTO MHTErpalia Mo myTu
uHTerpupoBanus. Haxoxnenue GyHKIUU ABYX MEPEMEHHBIX 1O €€
nostHoMy nuddepeHuany.

20. I[TpuiioskeHUs KPUBOJIMHEHHOTO HHTETPajia BTOPOTO POJIa.
21.YucnoBble psibl, CXOOUMOCTh U pacxoaumocTs. HeoOxoanmbie
YCIIOBHS CXOOUMOCTH. ["'apmoHnueckuil psa. I'eomerpuyeckas npo-
rpeccusi. CBOMCTBA CXOASIINUXCA PAIOB.

22.Psanbl ¢ MONOXHUTENBHBIMU YieHaMu. [Ipu3HaKu cpaBHEHHS psi-
noB. Ilpusznak JlamamGepa. WHTerpanbublli mpusHak Kommu. Psg
Hupuxie.

23. 3nakouepenyrommuecs psaabl. [Ipusnak Jleitoauma. AbconroTHas,
YCIJIOBHAsI CXOAUMOCTb.

24.Crenennble psabl. Teopema AGens. aTepBan u paauyc cxoau-
MOCTH CTENEHHOro psjaa. CBoiicTBa CyMMbI CTEIIEHHOI'O psiia: He-
MPEePBIBHOCTh, MOWIEHHOE Aud@epeHupoBaHe U WHTErPUPOBa-
HUE.

25.Paaer Teitmopa m Maxkiopena. PasnoxkeHue 3aeMeHTapHBIX
¢yukuuii B psa Telinopa u B psa Maxnopena. Ilpunoxxenue creneH-
HBIX PAJIOB K MPUOJIMKEHHBIM BBIUUCICHUSIM: pelieHue auddepen-
[IMAJbHBIX YPAaBHEHUH, BEIUMCICHUE HHTETPAJIOB.

4 cemecTp
1. Knaccudukanus coOwituii. IIpocTpaHCTBO 3I€MEHTApHBIX CO-
ObITHil. Anrebpa coObituil. IlonsTHe ciaydaiiHoro co6biTHs. OTHO-
CUTEJIbHbIE YacTOThl. 3aKOH YCTOMYMBOCTU OTHOCUTEIBHBIX YaCTOT.
CBs13b MEXly BEPOSITHOCTBIO U OTHOCUTENIBHOM YaCTOTOM.
2. Tlonstue BeposiTHOCTH coObITHA. Kiaccuieckoe u reomeTpuye-
CKOE€ OIIpEJIETICHUE BEPOSITHOCTH.
3. KomOunaropuka.
4. HemnocpencTBeHHOE BbIYMCICHUE BeposaTHOCTH. [ToHATHE 00 ak-
CHOMAaTUYECKOM IIOCTPOEHUU TEOPHUH BEPOSTHOCTEM.
5. Meronpl BeIUMCICHHUS BEpOsTHOCTEH. Teopema O MOBTOPEHHUU
onbITOB (cxema bepnysum). HauBeposiTHeliast yactora npu noBTO-
PEHHUU OIIBITOB.
6. CryuaifHble BEJTMUMHBI M 3aKOHBI X PACIIpEIeIICHUSI.
7. JluckpeTHble ciy4aiiHble BeIUUUHBL. Ps pacnipeneneHus.
8. HempepsiBHBIE citydaiiHble BennduHbL. DYHKIHS pacrpenerne-
HUS, IUIOTHOCTh PAcIpeesIeHus, UX B3aUMOCBS3b U CBOiicTBa. Be-
POSITHOCTB MOIAJaHUs CIy4YalHON BEIMYMHBI HA JAHHBIN MHTEPBAJI.
9. UmucnoBble XapaKTePUCTUKU CIy4alHBIX BEeIWYMH. MaTeMaTnue-
CKO€ OKHJAHHE U €ro CBSI3b CO CPEAHUM apu(dMeTHYecKuM (3aKOH
6onpux yucen). Jlucnepcus U cpeiHee KBaJpaTudeckoe OTKIOHE-
HUE CIIy4YallHOW BEJIMYMHBI.
10.Pacnpenenenue [1yaccona. bunomuanbHOe pacnpeneieHue.
11.HopmanbHoe pacnipesiefieHue, ero CBOWCTBa, YCIOBHUS, NMPU KO-

W-1lonk-s
VYyacTByeT B 3KCIIEpU-
MEHTaJIbHbIX UCCIIEN0-
BaHMSIX JIEKTPOOOOPY-
JIOBAaHUS U CPEJCTB aB-

TOMAaTHU3alNH
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHU U (UJIM) MHBIE MaTepUabl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMIUX CPOPMHPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanme
WHIUKATOpa KOMIIe-
TEHLINU

TOPBIX OHO BO3HUKAeT. UMCIIOBBIE XapaKTEPUCTUKU HOPMAIBHOIO
3akoHa. @yHkuus Jlannaca. BeluuciieHne BEpOATHOCTH IONAJaHUs
CIIy4yallHOM BEJIMYMHBI HA 3aJaHHBIM MHTEPBal B ClIy4ac HOPMAaJlb-
HOT'O pacIpeeICHuUsI.

12.IlonsiTue o paznuuHbIX (popMax 3akoHa OonbImx yucen. Teo-
pembl bepuymu u YeObimeBa. LlenTpanbHas npenenbHas Teopema
JIanynosa.

13.I'enepanbHasl COBOKYIHOCTb U BbIOOpKa. BapmanuoHHbIil psn.
['ucrorpamma, smnupudeckas (GpyHKIUS pacupeeneHusi, BEIOOpOY-
HOE CpPElIHEE U TUCIIEPCHS.

14. ToueuHble OLEHKM HEU3BECTHBIX IapaMETPOB pACIPEAEICHUS
[0 BBIOOpPKE M MX XapaKTEPUCTHUKU: HECMELIEHHOCTb, (PPEeKTHB-
HOCTb, COCTOSITEJIbHOCTb.

15.MnTepBanbHble OLEHKU. MHTepBajIbHOE OLIEHUBaHME MapamMer-
POB HOPMAaJILHOTO PacIpeieIeHHUS.

16.IlonsiTHE O CTATMCTUYECKOM rurmore3e M oOuIas cxema, OCHOB-
Hble MeToJibl €€ mpoBepku. Ommoku 1-ro u 2-ro poga. Pewaromas
npouenypa. MoutHocts Kputepus. [loBepurensHbsie obnactu. Kpu-
TEPUH NTPOBEPKU TMIIOTES.

17.Cucrema aByx ciny4aiHbIX BeauuuH. DyHKIMOHAIbHAs, CTAaTU-
CTHYECKAsl U KOPPEISILIMOHHAS 3aBUCUMOCTH MEXIY BEIMUMHAMMU.
18.OnemMeHThl KOppeIsILMOHHOTO aHanu3a. JIuHeWHblld perpeccu-
OHHBIN aHAIIN3.

19.0cHoBHBIE cBoiicTBa perpeccuu. OLEHKH MapaMeTpoB perpec-
CHOHHOM MOJENH 10 METOAY HaMMEHBUIMX KBaJApaToOB U CBOICTBa
JTUX OLEHOK. Y PaBHEHHUs JIMHEUHON PErPECCUM.

20.TecHoTa cBsI3U U €€ OIeHKA 10 KO (DUIIUEHTY KOPPEIISIIIHH.
[TonsiTne 0 HenuHEHON perpeccun. KoppesannoHHOe OTHOLIEHHE.
Omnpenenenne napaMeTpoB HEIMHEWHBIX YpaBHEHUI perpeccuu Me-
TOJIOM HAMMEHBIINX KBaIPaTOB.

3aounas popma o0yueHnus

OneHouHBIE CpesICTBA

Tunosble KOHTPOJIbHBIE 3a/laHus U (MJIM) UHBIE MaTepHalibl, HEOO-
XOJMMBbIE JUIsl OLIEHKM 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JESITEIbBHOCTH, XapaKTepU3YIOUIMX CPOPMUPOBAHHOCTH KOMIIETEH-
1IMH B IPOLIECCE OCBOCHUS UCIMILINHBI

Ko n HaumMeHnoBaHue
VHJIUKaToOpa KOMIIE-
TEHIINU

2 ceMmecTp

1. Marpuusl, aedictBus ¢ HuMu. Omnpenenurenu 2-ro u 3-ro mo-
PSAAKOB U UX cBoMcTBa. MHUHOpPHI U anreOpandecKkue JO0MOJHEHUS.
Paznoxxenue ompenenutens MO 3JIEMEHTaM Kakoro-imubo psia.
Onpenenurenu N-ro MOpsIKa.

2. CucteMbl JByX M TpeX JIMHEHHBIX ypaBHEHHMH, MX pELICHHUE.
Marpu4uHas 3anuch CUCTEMBI JIMHENHBIX ypaBHeHUW. Merox ["ayc-
ca. [IpaBuno Kpamepa.

3. Bekropel. JluHeiHbIe omepanuu HaJ BEKTOpaMHu. TeopeMbl 0

N-lomk-1
Hcnonb3yeT OCHOBHBIC
3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCIUTUINH
JUTSL PEIIICHUS CTaH-
JAPTHBIX 33]1a4 B COOT-
BETCTBHH C HAIPaB-
JICHHOCTBIO TIpodheccu-
OHAILHOU JIeSITCIIHLHO-

53




O11eHOYHBIE CPEJICTBA

TumoBele KOHTPOJILHBIC 3aJaHUS U (UJIM) WHBIE MaTepUaIbl, HEO0O-

Kox u HaumenoBanme

Ne | xonumeble Uil OLEHKM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITA | HHAMKATOpPA KOMIIE-
JeATEIIbHOCTH, XapaKTEepU3YIOUUX C(HOPMUPOBAHHOCTH KOMIIETECH- TEHLINH
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI
IIPOCKLMU BEKTOpa Ha OChb. lIOHATHME JIMHEMHOrO IIPOCTPAHCTBA. CTH

JIunelino He3aBucuMBbIE BeKTOphl. basuc. PasnoxeHue BekTopa 1o
6asucy. Koopaunats! BekTopa. Hanpasistoniyie KOCHHYCBI U JITMHA
BEKTOpa. JIMHEHHbIE onepanyuy HajJ BEKTOPAMH B KOOPIMHATHOM
dopme.

4. CkanspHoe NpOU3BEJICHHE BEKTOPOB, €T0 CBOMCTBA, BHIPAXKEHUE
B KOOpAMHATHOH (opme. J[rHa BeKTOpa U yroil MeXAY ABYMS BEK-
TOpaMU. Y CJIOBUE OPTOTOHAILHOCTH JIBYX BEKTOpOB. [IpumeneHue
CKaJIIPHOT'O IIPOM3BE/ICHUS B PELLIEHUH NPUKIIAIHBIX 3a/1a4.

5. BekropHoe mpou3BeicHUEe BEKTOPOB, €0 CBOIMCTBA, BEIpaKEHUE
B KoopauHaTHOH Qopme. HekoTopble NpMIIOKEHUS BEKTOPHOTO
IIPOU3BEICHUS.

6. CMmemaHHOE MPOM3BEJCHNUE TPEX BEKTOPOB, €TO CBOMCTBA, BBHI-
pakeHre B KoopAuHaTHOM (opme. [IpuMeHeHre cMeaHHoro npo-
U3BEJICHUS B PELLIEHUU NPUKIIAJHbIX 3a/1a4.

7. IlonsTne 00 ypaBHEHHHM JIMHUU Ha MI0CKOCTU. POpMBI ypaBHe-
HUS TIPSAMON Ha IUIOCKOCTH. YTOJI MEXAY NPSAMBIMH. Y CIOBUS Ma-
PAJIJIEIBHOCTH U NEPIICHAUKYJIIPHOCTH MPSAMBIX. Y paBHEHHUE ITydKa
OpsIMBIX. 3ajayy, pellaeMble METOJO0M KOOpAMHAT (PacCTOSIHUE
MEXy ABYMS TOUKaMH, A€JIEHHUE OTPe3Ka B JaHHOM OTHOIICHUN).
8. KpuBble BTOpOro MOpSIIKA: OKPYXKHOCTH, DJUIMIIC, THIEpOoa,
napabosia, uX TeOMEeTpUYECKUe CBOMCTBA U ypaBHEHHUS.

9. VpaBHEeHHS IUIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXIY IUIOCKO-
CTSAMH. Y CIIOBUS NAPAJUIEIBHOCTH U MEPIEHANKYISIPHOCTH IUIOCKO-
creil. PaccTosiHue OT TOYKH 110 INIOCKOCTH.

10. YpaBHeHus: npsMoil B IMpOCTpaHCTBE. YTOJ MEXIY MPSIMBIMH.
B3aumHoe pacrionoxeHue NpsiMbIX B MPOCTPAHCTBE. YTOJI MEXIY
IIPSAMOM U INIOCKOCTBIO.

11. VYpaBHeHHE MOBEPXHOCTH B MpocTpaHcTBe. llmmmHapuueckue
nosepxHoctu. Coepa. Dmnuncoua. ['nnepbononsst. [TapaGononsl.
I'eomeTpuyeckne CBOMCTBA ITUX MOBEPXHOCTEM, UCCIEIOBAHUE UX
(bopMBI METOJIOM CEUEHUH.

12. M HOXecTBO BemiecTBeHHbIX uyucel. @Dynknusa. OOiacts ee
onpenenenus. Crioco6s! 3ananus. Knaccudpukamms ¢pynkuuit. ITo-
JspHas cucreMa kKoopauHar. KpuBble B MOJISIPHBIX KOOpAMHATAX.
Monotonssle pyHKIMH. CI0XKHbBIE U B3aUMHO-00paTHbIE (GYHKILINU.
13. Yucnosas mocieoBaTeabHOCTh. [Ipenen 9ucioBoid mocieaoBa-
TenbHOCTU. CXOoAsImuecs U pacxXoAAIUeECs YHUCIOBBIE IOCIEN0BA-
TEJIbHOCTH.

14.Tlpenen @pynkiuu B Touke. OJHOCTOPOHHUE MPEAENbl PYHKIUH.
[Tpenen ¢pynkuuu B 6eckoHeUHOCTH. beckoHeuHo manbie U Oecko-
HeuHOo Oonbiive (GyHKIMU B Touke. CBOIMCTBa OECKOHEUHO MaJbIX
¢byuknuii. CpoiictBa npenenos ¢yHkuui. [IpuzHaku cymiecTBoBa-
HUS TIpesiesioB (0 Mpesesie MPOMEeXYTOYHOH (YHKLUHU, O Mpeerne
MOHOTOHHOM (yHKIMHK). HeompeneneHHocTn U MeTOAbl MX pac-
KpBITHA. 3aMeuaTeNIbHbIE NPEAEIIbl U claeAcTBUA U3 HUX. CpaBHEHME
OECKOHEYHO MaJbIX.
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O11eHOYHBIE CPEJICTBA

TumoBele KOHTPOJILHBIC 3aJaHUS U (UJIM) WHBIE MaTepUaIbl, HEO0O-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMIUX CPOPMHPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanme
WHIUKATOpa KOMIIe-
TEHLINU

15. HeripeppIBHOCTH ()yHKIIMK B TOYKE, HA MHOXKECTBE M Ha OTpPE3-
ke. Touku pa3pbiBa (YHKIMU U UX KIaccu(pukanus. AJITOpUTM HC-
clefioBaHUs (PYHKLIMU Ha HENpPEpBIBHOCTH. JleHCTBHS Haja Hempe-
pBIBHBIMU (yHKIMAMU. HenmpepbsIBHOCTE 35IeMEHTApHbBIX (DYHKIMH.
CpolicTBa (yHKIMI, HENPEPBIBHBIX Ha OTpe3Ke (CYIICCTBOBAHUE
HaMMEHBIIEr0 U HauOOJIbILIEro 3HaYE€HUH, OrpaHUYEHHOCTD, CYyILEe-
CTBOBaHHUE MMPOMEKYTOUHBIX 3HAUCHUI).

16. Onpenenenne npousBoaHou. [IpousBoaHas ot anredpanveckoit
CYMMBI, pa3HOCTH, NMPOHM3BEACHUS W 4yacTHOro ¢yHkuui. [Ipoms-
BOJIHBIE CJIOKHBIX (DYHKIUH, 3aJaHHBIX HESIBHO U NTAPAMETPUUYECKH.
17. Iuddepentman ¢pynkmuu. CBoiicTBa nepBoro auddepeHimana.
['eomeTpuueckrii 1 MEXaHUYECKUN CMBICT IPOM3BOIHON U Audde-
peHnmana 1-ro mopsaka, UX MPUMEHEHHE B PEIICHUH MPUKIATHBIX
3ajay.

18.TIpon3BoHbIE BHICIIMX TOPSIKOB (PYHKIUH, 33TaHHBIX SBHO,
HESIBHO, MapaMeTpuyecky. MexaHMYecK1il CMbICIT IPOU3BOAHOM 2-
r'o TOpSIZIKA.

19. luddepennmansr 2-ro W BBICHIMX MOPSAKOB. HemHBapuaHT-
HOCTBH POpMBI U (HEPEHITNATOB BBICIIUX MOPSAKOB.

20. Teopembr @epma, Poms, Jlarpanxka, Komm. [IpaBuiio Jlonura-
IS 11 PACKPBITHSI HEONIPEACICHHOCTEN.

21. YcnoBus MOHOTOHHOCTH (DYHKIMH. DKCTpeMyMbl QyHKIMH, He-
oOxonumoe  ycnoBue. Jloctatounsle  ycioBus.  OTbICKaHHE
HAUMEHBIIIETO ¥ HauOOJbIIEro 3HaYeHU GyHKIuU, AuddepeHnn-
pyeMoi Ha OTpe3Ke.

22.UccnenoBanue BbIIYKIOCTH (yHKIMHU. Toukum mneperuoa.
ACUMITOTHI PYHKIIMH.

23.1lepBoobOpa3nas. Heomnpenenennsiii unrerpan. CpoiicTBa He-
oTpenieIeHHOro nHTerpaia. Tabiuia HHTerpaioB.

24.Meto/ibl MHTErpUPOBaHUS (HEMOCPEACTBEHHOE WHTETPUPOBA-
HUE, MHTETPUPOBAHUE I10 YaCTSAM M 3aMEHOW MEPEMEHHBIX ).
25.HTerpupoBanue panuoHaIbHBIX (yHKIMHA. WHTerpupoBaHue
UppaMOHATBHBIX (DYHKIMI (CTETIEHHBIE M TPUTOHOMETPHYECKUE
MOJICTAHOBKH ).

26.HTErpupoBaHie TPUTOHOMETPHUECKUX (DYHKIMA. YHUBEp-
caJlbHasi TPUTOHOMETpHUYECKasi MOJICTAHOBKA. BbIpaxeHus, HeuHTe-
TpUpyeMBIE B KBaIpaTypax.

27.3anauyn, NPUBOJALIME K MOHSATHIO ONPEIEICHHOr0 HMHTErpasa.
WHTerpanbHas cyMMa, omnpeaesieHHbl uHTerpain. @opmyna Hero-
ToHa-JleitOHua. CBOMCTBA OIpENEIEHHOI0 HMHTErpaia, Teopema
cymecTtBoBaHus. «Teopema o cpeHEMY.

28.HTerpupoBaHue MO 4acTsM, 3aMEHa NEPEeMEHHOW B oOIpeje-
JICHHOM HMHTETpale.

29.HecoOcTBeHHBIE MHTETPaANIbl ¢ OECKOHEUHBIMU IpeeiaMi U OT
HEOTpaHMYEHHBIX ()yHKITHA.

30. Beruucnenue miomaaen miockux ¢uryp. Beruncnenue AavHbBI

JIyTH.
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O11eHOYHBIE CPEJICTBA

TumoBele KOHTPOJILHBIC 3aJaHUS U (UJIM) WHBIE MaTepUaIbl, HEO0O-

Kox u HaumenoBanme

Ne | xomumble U1 OLCHKHM 3HAHWW, YMEHHUH, HABBIKOB M (WJIM) ONbITA | HWHIUKATOpPA KOMIIE-
JIeATENIbHOCTH, XapaKTEePU3YIOUIMX CHOPMUPOBAHHOCTh KOMIICTCH- TEHIMH
IMii B POIECCE OCBOCHMUS IUCIMIUTHHBI

2. 3 cemecTp N-lonk-1

1. ®yHkuuu ABYX EHCTBUTENBHBIX EPEMEHHBIX, CIIOCOOBI UX 3a-
nanus. Obnacts onpenencHus. JInHuu ypoBHS (DYHKIIUU IBYX Tie-
PEMEHHBIX.

2. TlonsTue mpenena U HEMPEPHIBHOCTU (PYHKIMH JBYX NE€pEeMEH-
HbIX. YacTHble NMPOU3BOJAHBIE MEPBOIO MOPAIKA, UX TFeOMEeTpuye-
CKHM CMBICIL.

3. Tlonusii auddepenunan, ero cBA3b ¢ YaCTHBIMH IPOU3BOJHBI-
mu. [IpubnuKeHHbIE BBIYUCICHUS C MOMOIIBI0 MOJTHOrO Audde-
peHuuana.

4. TlpousBoausie u aupdepeHnuansl BEICINX MOpaakoB. Teopema
0 CMEIIAHHBIX MPOU3BOAHBIX. [luddepeHunpoBaHue CIOKHBIX U
HESIBHBIX (DYHKITHIA.

5. KacarenbHas INIOCKOCTh U HOpMaJIb K TTOBEPXHOCTH.

6. DkcTpemyMbl (YHKOMH JBYX TepeMeHHbIX. HeoOxomammoe
ycIIoBHE KCTpeMyMa. [locTaTouHOE yCIIOBHE IKCTPEMYyMA.

7. OTpICKaHWE HAaUMEHBIINX W HAWOOJNBIINX 3HAUYCHUH (YHKIUU
JIBYX N€PEMEHHBIX.

8. 3amaum, mpUBOASIIKE K MOHATHIO JBOMHOrO MHTErpana. J[Boii-
HOW MHTerpaj, ero ompeneieHue. Teopema CyllecTBOBaHUS JBOM-
Horo uHTerpana. CBoicTBa, TeOpeMa O CpeTHEM 3HAUCHUH.

9. Brluucinenue nBoitHoro uHrerpana. Ilepexos K MoJIIpHBIM KO-
OpAMHATAM.

10. IIpunoxeHus IBOMHOTO UHTETrpaa.

11. 3agauun, npuBOAAIIME K MOHATUIO TPOMHOrO MHTErpaia. Tpoii-
HOW MHTerpal, ero onpejaeiaeHue, cBoiictra. Teopema cyiiecTBoBa-
HUs TPOMHOTO MHTETpaa.

12. TlpunosxxeHust TpOIHHOTrO MHTErpaa.

13. 3agava o BeIUMCICHHH PabOTHI MMepeMeHHON cvitbl. Ompenerne-
HHUE KPUBOJMHEHHOT0 HHTETpajia Mo KOOPAUHATAM.

14. CgoiicTBa, BhIUKCIEHUE KpUBOJMHEHHOTO MHTerpana |l pona.
®opmyna ['puna.

15. YcnoBus HE3aBUCHMOCTH KPUBOJIMHEWHOTO MHTETpajia Mo MyTH
uHTerpupoBanus. HaxoxxaeHne QyHKIUN IBYX NMEPEMEHHBIX 110 ee
noyiHoMy nuddepeHuaty.

16. IIpunoxeHust KPUBOJIMHEWHOTO HHTETpajia BTOPOro poa.

17. Yucnosele pssipl, CXOAUMOCTb U pacxoauMocTb. Heobxoaumbie
yCIIOBHS CXOIUMOCTH. ["apMoHnYeckuii psa. ['eomeTpudeckas mnpo-
rpeccus. CBOWCTBA CXOASIINXCS PSAIOB.

18. Psanpl ¢ monokuTenbHBIME WieHaMu. [Ipu3HaKu cpaBHEHUS psi-
noB. Ilpusnak Jlamambepa. Murterpanpubiii npuszHak Komm. Psp
Hupuxie.

19. 3nakouepenyrommuecs psnael. [Ipusnak JleitOHuma. AOCOMIOT-
Hasl, yCJIOBHAs CXOJIUMOCTb.

20. Crenennsie psaael. Teopema AbGens. HTepBa M pajuyc CXo-
JUMOCTH CTeNeHHOro psjaa. CBOHCTBa CyMMBI CTENEHHOIO psija:
HETPEPHIBHOCTH, MOwIeHHOe auddepeHnnpoBaHrie U MHTETPHPO-

Hcnonb3yeT oCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAaY4YHBIX TUCIUILINH

JUISL pELIEHUS] CTaH-

JIapTHBIX 3aJ1a4 B COOT-

BETCTBHUM C HAIIPaB-

JICHHOCTBIO TIpodeccu-

OHAJILHOM JIeATCIIHHO-
CTH
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O11eHOYHBIE CPEJICTBA

TumoBele KOHTPOJILHBIC 3aJaHUS U (UJIM) WHBIE MaTepUaIbl, HEO0O-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMIUX CPOPMHPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanme
WHIUKATOpa KOMIIe-
TEHLINU

BaHMUE.

21. Pappr Teitmopa m Maknopena. PasnmokeHue 3iaeMeHTapHBIX
¢ynkuuii B psg Teitnopa u B psx MakiiopeHa.

22. IlpunokeHue CTENEHHBIX PAIOB K MPUOIMKEHHBIM BbIUHCIIE-
HUSAM: perieHne TudQepeHnanbHbIX ypaBHEHUH, BEIUMCICHUE H-
TErpasioB.

23. 3ajayn, MpUBOASAIIME K MOHATUIO AU(QepeHIHaTbHbIX ypaB-
Henuii ([IY). [Topsimok /1Y, pemenue Y.

24. 1Y nepBoro nopsiaka. HaganbHble ycrnoBus, o0IIee pericHue,
yactHoe pemieHue. 3agaya Komm. Teopema cymiecTBOBaHUS U
€IMHCTBEHHOCTH pemieHus 3aaaun Komm. ['eomerpuueckas uHTep-
nperauus Y nepBoro nopska.

25. 1Y miepBoro mopsijika ¢ pa3aeistonuMUCs TIepEeMEHHBIMH.

26. OnHopoaubie JIY mepBoro mopsjaka.

27. Jluneiinbie 1Y nepBoro nopsjaka. Ypasaenue . bepryim.

28. 1Y Btoporo nopsiaka. HauaneHbie yciaoBusi, o0liee penieHue,
yacTHoe peuienue. 3ajgada Komu.

29. 1Y BbICHIUX MOPSAKOB, JOMYCKAIOIUE TTOHWKEHHE MOPSIIKA.
30. Jluneitapie omHOpoaHbBIe /1Y BTOpOTO Mopsinka. JlnneitHo He3a-
BHUCUMBIE U 3aBUCHMBIE pemieHus. Onpeaenutens BpoHckoro, ero
CBOMCTBA.

31. Teopema o ctpykrype obuiero pemenus JIOJY. Otbickanue
obmero pemenus JIOAY ¢ mocTossHHBIME KO3 GUITHEHTAMH.

32. JIHY BTOpOro mopsijika ¢ MOCTOSHHBIMU KO3(hdUlIMeHTaMU.
Teopema o cTpykType ob1iero pemeHus. Meroa Bapuaiuu npous-
BOJIBHBIX MTOCTOSIHHBIX.

33. Orteickanne yacTHoro pemrenus JIHIY co cnenwansHbIM BU-
JIOM IIpaBoi yacTh. Teopema 0 HATOKEHUH PEIICHUM.

3 cemecTp
1. Knaccuduxarust cobbTvidi. [IpocTpaHCTBO 3JI€MEHTapHBIX CO-
ObiTui. AnreOpa coObituil. [lonsitue ciaydaitHoro coobiTus. OTHO-
CUTEJIBHBIE YAaCTOTHI. 3aKOH YCTONYMBOCTH OTHOCUTENIBHBIX YacTOT.
CBs13b MEX/1y BEpOSITHOCTBIO U OTHOCUTEJIBHON YacTOTOM.
2. TlonsTue BeposTHOCTU coObITHS. Kitaccuueckoe u reomerpuye-
cKoe onpenenenue BeposTHocTH. KomOuHaTopuka.
3. HenocpeznctBenHoe BeIuuCIeHHE BeposTHOCTH. [ToHATHE 00 ak-
CHOMATHUYECKOM IOCTPOEHUH TEOPUU BEPOSATHOCTEH.
4. Metonbl BbIUMCIEHUS BeposTHocTell. TeopemMa O MOBTOpeHHUH
onbIToB (cxema bepnymn). HauBeposiTHeliiast yactota npu noBTO-
PEHUU OIBITOB.
5. CriyuaiiHble BEJIMUMHBI U 3aKOHBI UX pacIipe/ieeHHsl.
6. JluckpeTHble ciyuaiiHble BeTMUMHBL. Psij pactipenenenus.
7. HenpepbiBHBIE citydaiiHble BenuuuHbl. DyHKIMS pacmpenene-
HUS, IUIOTHOCTh PAcIpeesIeHus, UX B3aUMOCBS3b U CBOiicTBa. Be-
POSITHOCTB MOIAJaHU CITy4YalHON BEIMYMHBI HA JAHHBIN MHTEPBAJI.
8. UucnoBble XapaKTEpPUCTHKH CIIydailHBIX BeJMYMH. MaTemaTHue-
CKO€ OKMJAHHE U €ro CBsI3b CO CPpeAHUM apudMeTnyeckuM (3aKoH

N-lonk-s
VYdacTByeT B dKCIIEpH-
MCHTAJIBHBIX UCCJICO0-
BaHUAX DIEKTPOOOOPY-
JIOBAHHUS U CPENICTB aB-

TOMAaTHU3AIUH
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O11eHOYHBIE CPEJICTBA

TumoBele KOHTPOJILHBIC 3aJaHUS U (UJIM) WHBIE MaTepUaIbl, HEO0O-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMIUX CPOPMHPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanme
WHIUKATOpa KOMIIe-
TEHLINU

Oosbiux yucen). Jucnepcus u cpeiHee KBaApaTHUYECKOE OTKIIOHE-
HUE CIIy4allHOW BEJIMYMHBI.

9. Pacnpenenenue Ilyaccona. bunomuansHOe pactpeneneHue.

10. HopmanbHOe pacnpenienenue, ero CBOMCTBa, yciaoBUs, PH KO-
TOPBIX OHO BO3HUKAeT. UMCIIOBBIE XapaKTEPUCTUKU HOPMAIBHOIO
3akoHa. OyHkums Jlannaca. BeluuciieHne BEpOATHOCTH IONAJaHUs
CIIy4yallHOM BEJIMYMHBI HA 3aJaHHBIM MHTEPBaJl B ClIy4ac HOPMAJlb-
HOT'O pacIpeiesICHuUs.

11. TlonsTHe 0 pa3nuuHbIX (popmax 3akoHa Oonpmmx uyucen. Teo-
pembl bepuymu u YeGbimeBa. LlenTpanbHas npenenbHas Teopema
JIanynosa.

12. T'enepanbHas COBOKYIHOCTb M BbIOOpKa. BapuanuoHHbIi psj.
['ucrorpamma, smMnupudeckas GyHKIUSL pacnpesiesieHus, BHIOOpOoy-
HOE CpEJIHEE U TUCIIEPCHS.

13. TodeyHbple OIEHKH HEM3BECTHBIX MAPaMETPOB pacCIpeacICHHs
10 BBIOOpPKE M MX XapaKTEPUCTHKU: HECMELIEHHOCTb, 3(PQeKTHB-
HOCTb, COCTOSITEIIbHOCTb.

14. UnrepBanbHble oLeHKU. VIHTepBanbHOE OILICHUBAHUE MapaMeT-
POB HOPMAJIBHOI'O PaCIpeNeICHUs.

15. IloHsATHE O CTAaTUCTUYECKOH rumoTe3e U obIuas cxema, OCHOB-
Hble MeToJibl €€ mpoBepku. Ommoku 1-ro u 2-ro poga. Pewaromas
npouenypa. MouHocts Kputepus. JloBepurenbHbie obmactu. Kpu-
TEPUH NIPOBEPKU TMIIOTES.

16. Cuctema nByx ciiyyaiiHbIX BelM4MH. DYHKIMOHAIBHAS, CTATU-
CTHYECKAsl U KOPPEISILIMOHHAS 3aBUCUMOCTH MEXIY BEIMUNHAMMU.
17. DneMeHTH KOppEISLMOHHOTO aHanu3a. JInmHeHHsI perpeccu-
OHHBIN aHAIIN3.

18. OcHoBHble cBoOlicTBa perpeccun. OLEHKU MapaMeTpoB perpec-
CHOHHOM MOJIENU 10 METOAY HaMMEHBIIMX KBaJpaToOB U CBOICTBa
JTUX OLEHOK. Y PaBHEHHUs IMHEUHON PErPECCUM.

19. TecHora cBs3M U €€ oleHKa 1Mo K03()PHUIMEHTY KOPPETAIIUY.
20. Ilonarue o HenuHeWHOU perpeccuu. KoppensunoHHOe OTHO-
menne. OmnpeneneHne napaMeTpoOB HEIMHEHWHBIX ypaBHEHUI pe-
IPECCUU METOJOM HaMMEHBIINX KBAIPATOB.

IlIkana u KpUTCpUH OLCHHUBAHUA OTBETA 06yqa}01ueroc;1 MMPEACTaBJICHBI B Ta6n1/1ue

IIkana Kpurepun onenuBanuns

OHGHK&S BCCCTOPOHHEC 3HAHUC IIPOrpaMMHOI0 Marcepuajla MATCMATHUKH, IIpa-

(oTnMyHO)

BUJIPHOE MPUMECHEHUE MATEMATUUYCCKUX 3HAHUH B PEIICHUH TPUKIIATHBIX
3aad.

Ornenka 4
(xopor1o)

3HAaHUC IPOTpaMMHOI'0 MaT€puaja; HAJININEC HESHAYUTCIIbHBIX OImuOO0K B
PEIICHUH 3a1a4, HEJOCTATOYHOEC PACKPBITUE COACPKAHUA BOIIPOCOB.

Ouenka 3
(YIOBIETBOPUTEIHHO)

3HAaHUE€ OCHOBHBIX MAaTEMATHUYCCKUX HOHSITHﬁ, MCTOJOB U AJIIOPUTMOB,
JO0IYCKacT OIIINOKHU IIpr UX TPUMCHCHUMU.

Onenka 2
(HEey/IOBJIETBOPUTEINIHHO)

HET 3HAHUSA OCHOBHOI'O IHIPOTrpaMMHOI0 Martcepuajlia, NPpUHOUIIHAIBHBIC
OIIMOKH IIpU OTBCTC HA BOIIPOCHI U B PCUICHUU 3a/1a4.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep
H3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX| HOBBIX

AHHYJIMPOBaH-

HBIX

OcHoOBaHMeE U1 BHECEHUS N3MEHEHUHN

IMoamuce

Pacmmmdposka
MOIITUCH

Jlara BHECeHMs
W3MCHCHUS
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