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@DOH/ OLIEHOYHBIX CPEJCTB JAJIsl IPOBEACHHS POMEKYTOUHOMN aTTeCcTaluu 00y-
YAFOIIMXCS IO JTUCIUILTAHE

OcHoBHasl U JOTIOJIHUTEbHAS yueOHas IuTepaTypa, Heo0Xoaumasi s OCBOSHUS
JTUCIUTUTAHBI
Pecypchl nHpOpMaIMOHHO-TEIEKOMMYHUKAIMOHHOK ceT «HTepHEeT», HeoO-
XOJIUMBIC JJISI OCBOCHUS JUCIUILTAHBI
MeTtoaudeckue ykazanus isi 00y4aroIluXcsi IO OCBOCHUIO TUCIUTLINHEI
NudopmannoHHbIe TEXHOJIOTHH, UCTIOIB3YEMbIE TIPHU OCYIIECTBICHUU 00pa3oBa-
TEJIBHOTO TMpolecca Mo AUCHUILIMHE, BKIIIOYas epeyeHb MporpaMMHOro odecre-
YeHUs 1 MH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
MartepuanpHO-TeXHUUYECKas 6a3a, He0OXoauMast JJis OCYIIeCTBIEHUsI 00pa3oBa-
TEJBHOTO TPOoIecca MO AUCIUTIINHE
[Tpunoxxenne. ®OH OIEHOYHBIX CPEJCTB JIJIS TEKYIIIETO KOHTPOJIS yCIIeBaeMo-
CTH | TIPOBEJICHUS TIPOMEKYTOTHON aTTECTANN 00YIaIOIINXCSI
JIuct perucrpanuu U3MEHEHUN
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29
66



1. Mnanupyemble pe3yabTaThl 00YUEHHS MO TUCIUTIIIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMU pe3yabTatamu ocBoeHuss OIIOIT

1.1. Heap u 3a1a4n TUCHUILTHHBI

eab AMCHUNIHHBI

bakanaBp mo HampasieHuto nmoArotoBku 35.03.06 ArpouHxeHepus AOHKEH OBITh MOATOTOB-
JIEH K PEIISHUI0 33]1a4 MPOPECCHOHATBHON ACSITETbHOCTU CICAYIOIINX TUIIOB: MPOU3BOJACTBEHHO-
TEXHOJIOTUYECKHIT; HAyYHO-HCCIIE0BATEIbCKUH.

Hesb AucHMNIMHBI — cHOPMUPOBATH Yy 00YJAIOIMUXCS cUCTEMY (DyHIAMEHTaIbHBIX 3HAHUH,
HEOOXOMMBIX ISl TIOCIEAYIOIICH MOATOTOBKM OakajiaBpa, CIIOCOOHOTO MPUMEHSITh MaTeMaThye-
CKHE METOJbl B PEIICHUH MPAKTHUYECKHX 3a/1a4 CEIbCKOXO3IHCTBEHHOTO MPOU3BOJCTBA, A TAKKE
CIIOCOOCTBYIOIINX JajbHEHIIEMY Pa3BUTHIO JINYHOCTH.

3agaum JUCHMIIJIMHBI:

— M3Y4YUTh OCHOBBI MAaTEMAaTUYECKOr'O anmnapara He0OXOAUMOIO JUIsl PEIIEHUsI TEOPETUUYECKUX
U IPAaKTHUYECKUX 3aau;

— (opMupoBaTh YMEHMsI CaMOCTOATENBHO M3y4aTh y4eOHYI0 M HAay4dHYIO JIMTEpaTypy IO Ma-
TEMaTHUKE U €€ MPUIIOKECHUSAM;

— pa3BUBATh JIOTUYECKOE U AITOPUTMUYECKOE MBIILIJICHUE;

— TOBBINIATH OOMIMK YPOBEHb MaTEMaTHYECKON KYJIbTYPHI;

— (QopmupoBaTh HaBBIKM MaTEMAaTHYECKOTO HCCIIEIOBAHHS MPHUKIATHBIX BOMPOCOB, YMEHUS
HCIOJb30BaTh MAaTEMATUYECKUE METOJbl U OCHOBBI MAaTE€MAaTHYECKOTO MOJICJIMPOBAHUS B
MPUKIIAJHBIX 331a4ax Oyaymeil nmpodeccHoHaIbHOM NesITeTbHOCTH.

1.2. KoMneTeHIIUU ¥ HHAUKATOPbI UX J0CTHKEHUM
OIIK-1. CrmocoGeH pelars THIOBBIE 3aJa4d MTPO(GECCHOHAIBHON NEATEIBHOCTH HA OCHOBE

3HAHUM OCHOBHEIX 3aKOHOB MaTeMaTHYECKUX M €CTSCTBEHHBIX HayK C IPUMCHCHUEM I/IH(i)OpMaHI/IOH-
HO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH.

Koa n nammenona-
HHC HHmkaTopa ®opmupyemsie 3YH
JIOCTUKECHHS KOM-
METEHIUN
W/I-1onk- 3HaHus | OOydaromuiics JOJKEH 3HaTh: OCHOBHBIE TIOHATHS U METO/IbI Ma-
Hcnonb3yer oc- TEMaTHKH, KOTOPhIE HEOOXOAUMBI JJIsl PEIICHUs CTaHAAPTHBIX 3a-
HOBHBIE 3aKOHBI Ja4 B COOTBETCTBUU C HAIPABJICHHOCTHIO TPO(ECCHOHATILHOM Jie-
€CTECTBEHHOHAYY- SITCIILHOCTH -
HBIX JMCIUILIHH (51.0.09-3.1)
VIS peleHuUs ymenust | OOydaromuiics TOMKEH yMETh: HCIOJIb30BaTh OCHOBHBIE MOHS-
CTaHJApTHBIX 3a- THS YU METOJBI MAaTEMAaTHKH IS PEIICHHUS CTAHJIAPTHBIX 3a/a4 B
Jlad B COOTBET- COOTBETCTBUM C HANPABIEHHOCTHIO MPO(ECCHOHATEHON e TelNb-
CTBHH C HOCTH-
HaIpPaBJIEHHOCTHIO (b1.0.09-Y.1)
npogecCuoHaIb- HaBbIkH | OOy4aromuiicss JOKEH BIAJETh HABBIKAMU: MCTIOJIB30BaHUS OC-
HOU JIEATEIIBHOCTH HOBHBIX IIOHITHH U METOJOB MAaTEMaTHUKHU A penieHus CTaH-
JTApTHBIX 3a/1ad B COOTBETCTBHM C HAIPaBJICHHOCTHIO MPOQeccu-
OHAJILHOU JEATEIIbHOCTH-
(b1.0.09-H.1)




OIIK-5 Cnoco0OeH ydacTBOBaTh B MPOBEICHUH 3KCIIEPUMEHTAIBHBIX HCCIEIOBAaHUN B Ipodec-
CUOHAJILHOH NIEATEIILHOCTH.

Kon u
HAaUMEHOBAaHHUE WH-
JIUKaTopa  JIOCTH-

JKEHUS KOMIIETEH-
185041

®opmupyembie 3YH

N-1lonk-s
VYyactByer B 3Kc-
NEepUMEHTATBHBIX
UCCJIEIOBAHUSIX TIO
UCIIBITAHUIO  CEJIb-
CKOXO3SICTBEHHOMN
TEXHHUKHU

3HaHUA

OO0yyaronuiicst 10JKEH 3HaTh: OCHOBHBIC MOHSATHS U METOJIBI OC-
HOB MaTE€MaTHYECKOI0 M CTATUCTHYSCKOrO MOJICITMPOBAHUS HEOO-
XOJMMBIE TS YYaCTHsI B OKCIIEPUMEHTAIBHBIX HUCCIICAOBAHUSIX 1O

HCIIBITAHUIO CCHBCKOXO3ﬂﬁCTBeHHOﬁ TCXHUKU-
(51.0.09-3.2)

YMEHUs

OOyyaronuiics: TOJKEH YMETh: UCIOJIb30BaTh OCHOBHBIC TTOHSITHS
U METOJbl OCHOB MaTeMaTHYeCKOr0 MOJICITMPOBAHUsS HEOOXO.IH-
MbI€ JIJI1 y4acTUsl B AKCIIEPUMEHTAIbHBIX HMCCICIOBAHUAX IO HC-
MBITAHUIO CEIbCKOXO03IMCTBEHHOM TEXHUKHU-

(51.0.09-Y.2)

HaBbIKH

OOyyaronuiicst 10JDKEH BJa/IeTh HABBIKAMU: UCIOJIB30BaHUS Ma-

TEMaTHYECKHX METOJIOB U OCHOB MAaTEMaTHUYECKOIO MOJIEIIUPOBa-

HUSI HEOOXOIUMBIC Il YYaCTHS B SKCIIEPHUMEHTAILHBIX UCCIICIO-

BaHMSIX I10 UCTIBITAHHUIO CEIIbCKOXO03IHCTBEHHON TEXHUKH-
(b1.0.09-H.2)

I[IKO-1 Crnoco0eH mpoBOIUTH HAayYHbIE MCCIEIOBAHUS MO OOIIETPUHITHIM METOJIUKAaM, COCTaB-
JISITh UX ONMHUCAHKUE U (POPMYIUPOBATH BHIBOJIBI.

Kon u manmeHnoBa-

He - HIIKaTopa ®opmupyemsie 3YH
JOCTHIKCHHUST KOM-
TETCHITUH
WJI-1nko-1 3HAHUSA OOyyaromuiicss TOJDKEH 3HATh: OOIIETPUHSTHIE MaTeMaTUYECKUe
[IpoBogur  Hayd- METOJIMKH ISl TIPOBEACHUS HAYYHBIX WCCIICIOBAaHHUM, ONMUCHIBATH
HBIE  HCCIIeJIOBa- uX 1 GopMyIHpOBATHh BHIBOIBI —
HUs, OTMIMCBIBACT UX (b1.0.09-3.3)
u bopmynupyeT | ymenust | OOydJarOmUiics JTOJDKEH YMETh: WCIOJIB30BaTh OOIIEIPUHSTHIE
BBIBOJIBI MaTEeMaTHYECKHE METOJHMKH JJIs MPOBEJICHUS HAYYHBIX HCCIIEO-
BaHUM, OMUCKHIBATh UX U POPMYITHUPOBATH BHIBOJIBI -
(51.0.09-V.3)
HaBblkK | OOydaromuiics TOJDKEH BJIaJIeTh HABBIKAMH: HAaBBIKAMH HCIIOJb-

30BaHMs OOLIETIPUHATHIX MaTeMaTUYeCKHX METOJIUK JIsi MpOBe-
JICHUS] HAY4YHbIX MCCIIEI0BaHUH, ONUCHIBATh UX U (OPMYIUPOBATH

BBIBOJIBI -
(51.0.09-H.3)




2. MecTo aucuuniauHbl B cTpykrype OIIOIT

Juctummaa «MareMaTuka» OTHOCUTCS K 0053aTeIbHON YaCTH OCHOBHOW MPOQECCHOHATb-
HO 00pa3zoBaTeIbHON MporpaMMbl OakaiaBpuara.

3. O0béM JUCUMIITIMHBI M BUABI Y4eOHOH padoThl

O0bem mucturinHbl coctaBisger 12 3aderHbix enunnn (3ET), 432 akameMuueckwx yaca

(manee gaca).
JIMCUMIIIMHA M3Y4aeTCs:

- ouHas (hopma obyuenus B 1, 2, 3 cemecrpax;
- 3aouHas popma oOydeHus Ha 1, 2 kypcax.

3.1. Pacnpenenenne o0beMa IMCUMILIMHBI IO BUAM Y4eOHOIl padoThl

Bun yuebnoit paboTsl

KomngecTBo yacos

10 OYHOH opme

1o 3a04HOU (op-

0o0y4deHus Me 00y4ueHust
KonrakTHasi pa6oTa (Bcero) 174 30
B mom uucne:
Jexyuu (J1) 70 14
Ipaxmuueckue 3anamus (113) 104 16
Jlabopamopmuvie 3auamus (J13) —
CamocrosiTesibHass padoTa 00y4YarOIIUXCs 204 384
(CP)
Kontpoab 54 18
Hroro 432 432




3.2. PacnpenesieHne yueOHOr0 BpeMeHH MO pa3jiesaM H TeMaM

Ounas ¢popma o0y4eHus1

B TOM YHCJIC

Ne HanmenoBanue pasnena Bcero

TeM KOHTaKTHas pabora

o Y TEMBI 4acoB CP | Kour

JI J3 I13 poib
1 2 3 4 5 6 7 8
Paznen 1. JIuneitnas anreOpa u aHaaUTUYECKast TEOMETPHS

11, DNeMEeHThI JINHEUHOU 18 4 ) 4 10 X
aJreOpsl

1.2. | BekTopHas anreOpa 18 4 - 4 10 X

13, AHanuTH4eCKast 42 12 _ 10 20 X
reoMeTpHUs

Pazgen 2. MaremMaTHueCcKUN aHaInu3

2.1. | Beenenue B ananus 34 10 - 7 17 X
Juddepennmanbaoe X

2.2. | ucuucrnenue GpyHKIIHA 34 6 - 8 20
OJTHOM MepeMEeHHON

23 Heonpenenennsrit 30 8 ) 10 14 X
WHTErpal

24, OrnpeneneHHbIi 24 4 ) 6 14 X
WHTErpal

o5 OYHKIIH HECKOIBKUX 16 i i 6 10 X
MIePEeMEHHBIX
Kpatnbie n

2.6. | KpUBOJMHEHHBIC 16 - - 6 10 X
WHTETPAIBI

27 YHucnoselie u 29 6 ) 8 16 X
(YHKIIMOHATIBHBIC PSIZIbI

Pasznen 3. DneMeHThl Teopun QYHKIMI KOMIJIEKCHOM NepeMeHHON

KomrmnekcHbie uncna,

3., | bymeuns 7 : : 3 | 4 | X
KOMILJIEKCHOTO
TIEPEMEHHOTO

Pasnen 4. Teopus nuddepeHnanbHbIX YypaBHEHHHA

41 HuddepenunanbHbie 20 4 ) 6 10
ypaBHEHUs X
Cucremsl

4.2. | muddepeHaTbHBIX 6 - - 2 4 X
YpaBHEHUI

Paznen 5.91eMeHThI TUCKPETHON MATEMATUKHU
5.1. | Teopus rpacdoB 16 - - 2 14 *
Paznen 6. Teopust BeposITHOCTEH 1 MaTeMaTHYeCKasi CTATUCTHKA

6.1. | Teopus BeposiTHOCTEH 40 8 - 12 20 X

6.2 Matematuueckas 26 4 i 10 12 X
CTaTUCTHKA
KonTpons 54 X X X X 54
OO011ast TpPyA0EMKOCTh 432 70 - 104 204 54




3aounas popma oOyueHust

B TOM YHCJIC

KOHTAKTHAas pa-

No Bceero Gora 2
oML HaumeHnoBanwue pa3aeioB u TeMm 4ACOB é
J | JI3 | 113 CP E
1 2 3 4 5 6 7 8
Paznen 1. JIuneitnas anreOpa v aHaTUTHYECKAs TEOMETPHUS
1.1. | DneMeHTHI IUHEWHOU anreOpsl 42 1 - 1 40
1.2. | DnemMeHTHl BEKTOPHOU anreOpsl 42 1 - 40
1.3. | AHanuTHUYeCcKasi TeOMETPHUS 42 1 - 1 40
Pa3nen 2. MaremaTtnuecKkui aHaius
2.1. | BeBenenue B MaTeEMaTHUECKAI aHAIN3 43 1 - 2 40 | x
590 I[I/Iibq)epeHuHaJH:Hoe ucuncieHue pyHKIUHN O1- 43 1 i o | a0 | «x
HOM TIEpeMEHHOM
2.3. | HeonpeneneHHbI HHTETpaT 43 1 - 2 40 | x
2.4. | OnpeneneHHBIA HHTETPAT 42 1 - 1 40 | x
2.5. | OyHKIUU HECKOJIBKUX MEPEMEHHBIX 31 1 - - 30 | x
2.6. | Teopus nuddepeHInaNIBHBIX YpaBHEHHHA 23 1 - 2 | 20 | x
2.7. | Hucnoble B (YYHKIIMOHABHBIC PSJIBI 21 1 - - 20 | x
Pasnen 3. Teopust BeposiTHOCTEN
3.1. | Cnyu4aiiHbie COOBITHUS 24 2 - 2 20
3.2. | Cy4aifHbIe BEIMIMHBI 18 2 - 2 14
KoHTpob 18 X X X x | 18
Hroro 432 14 - 16 | 384 18

4. CprKTypa U COACPKAaHUEC NTUCIHUIIJIMHBI, BRIIIOYA0OIee NPAKTUHIECCKYIO IOATOTOBKY

HpaKTI/I‘-ICCKaSI moATOTOBKa IpH peainu3alnuun y‘~I€6HI:vIX npeaMeToB, KypCOB, AUCHUIIINH

(Mopmyneil) opranu3yercs MyTeM MPOBEACHMS MPAKTHUYECKUX 3aHSATUH, MPAKTUKYMOB, J1abopaTop-
HBIX Pa0OT U MHBIX AHAJIOTHMYHBIX BHUJIOB YUEOHOU ACSATEIHHOCTU, MPEIyCMATPUBAIONINX Y4aCTHE
oOyJaromuxcsi B BBITIOJHEHUH OTIENBHBIX 3JIEMEHTOB paboT, CBA3AHHBIX C OyayIiei mpodeccro-
HaJILHOH JIeATEIILHOCTRIO.

HpaKTI/IquKaSI noATOTOBKA MOXXCT BKJIIOYATh B ce0s OTACIBbHBIC 3aHATHA JICKIMOHHOI'O TH-

ma, KOTOpbIe MPEeayCMaTpUBAIOT mepenady ydeOHou umHbOopMaImu o0yJaronuMcs, HeoOX0uMOM
JUIS TIOCTIEAYIONIETO BBITIONHEHUSI paboT, CBA3aHHBIX ¢ Oynymield mpodecCHOHaIbHOU AeaTeIbHO-

CTBIO.

4.1. Coaep:xanme JUCHMIIUHBI
Pa3nen 1. AHanuTnuyeckasi reoMeTpHs € 3JieMeHTaAMU JIMHEHHOI ajaredpbl

BBenenune




3HaueHue Kypca MaTeMaTHKH B MPOQPECCHOHAIBHON MOATOTOBKE M MpodecCHOHATBLHON aes-
TEJIBHOCTH. P0JIb poccHMiiCKUX YY€HBIX B Pa3BUTHM MaTeMaTHKH. OpUEHTHUPOBOYHAS OCHOBA
HGﬁCTBHﬁ 10 MPUMCHCHUIO MATCMATHKU B PCHICHUHN IMMPUKIIAAHBIX 3a/la4; ITOHATUA MAaTCMATUYCCKO-
ro MOJICIMPOBAHUS, METO/Ia U alTOPUTMa PElIeHUs 3aJad. DJIEMEHThl MaTeMaTUYeCKOil JIOTHKH;
He00X0IMMOE U AOCTaTOYHOE ycioBHs. CUMBOIIBI MATEMATUIECKON JIOTHKH, HX UCTIOJIh30BaHHE.

DJIeMeHTHhI JIMHEHHOI aJredpbl

Jluneiinpie mpeoOpa3oBaHUs U UX MATPHUIIBI, NeWCTBHUSA ¢ HUMH. [loHATHE 0OpaTHON MaTpPHIIBI.
CucreMsl IByX U TpeX JIMHEHHBIX ypaBHEHUN. MaTpuuHas 3alicCh CUCTEMBI JIMHEHHBIX YpaBHEHUN
u e€ pemenune. Panr marpuiisl. bazucusiii Munop. Teopema Kponekepa-Kanennu. MccnenoBanue
COBMECTHBIX CUCTEM JIMHENHBIX ypaBHEHU. bazucHble pemenus. Cucrema N TMHENHBIX YpaBHEHUN
¢ n HemsBecTHbIMU. Meton ["aycca. Haxoxnenue oOpatHoit MaTpuiibl. OnpeaenuTein BTOPOro
TPETHETO MOPSAAKOB, UX CBOWCTBA. MUHOPHI U anredpanyeckue JONONHEHN. Brlunciienne onpene-
JUTENIS pa3iokeHueM 1o cTpoke (crondiry). ®opmyns Kpamepa.

DJieMeHTbI BEKTOPHOII ajre0pbl

Bexkropsl. JIunelinble onepauy HaJ BEKTOpamMu. TeopeMbl 0 MPOEeKIMU BEKTOpa Ha ockb. Koop-
nuHaThl BekTopa. JInHeitHo He3aBucHUMBIe cucTeMbl BeKTOpoB. basuc. Pasnoxkenue BekTopa mo 6a-
3ucy. Hanpasisitonue KOCUHYCHI U JUIMHA BeKTopa. [IoHATHE 0 BEKTOPHBIX AMAarpaMMax B HayKe U
TexHuke. CKaJsipHOe MPOU3BEACHHE BEKTOPOB U €r0 CBOMCTBA, BBIPAXKEHHE B KOOPJAUHATHOU (op-
Me. JlmuHa BEeKTOpa U yroi MeXIy ABYyMs BEKTOpaMM B KOOPAMHATHOM ¢opme. YciaoBue opToro-
HaJIbHOCTH JIBYX BEKTOPOB. MeXaHMUECKUI U T€OMETPUUYECKUN CMBICI CKaJSIPHOTO NMPOU3BEICHHUS.
BekropHoe mpousBeneHHE IBYX BEKTOPOB, €r0 CBOWCTBA, BBIPAXEHHE B KOOPAMHATHOH (opme.
VYcnoBue KOJIMHEAPHOCTH ABYX BEKTOPOB. [IpocTeiiiine npuiioxeHus BEKTOPHOTO MPOU3BEICHHUS.
CwmemanHoe TpOM3BENIEHUE TpeX BEKTOPOB. CBOMCTBA M BBIPAKEHHE B KOOPAMHATHON (dopme.
[IpuMeHeHne cMelaHHOrO MPOU3BEICHUS B PELICHUN TPUKIIAAHBIX 33]1a4.

AHAJIMTHYECKAS TeOMeTPHUs

YpaBHeHUs TMHUIA Ha TUIOCKOCTH. Pasnuunbie GopMbl ypaBHEHHS IPSMON Ha MIIOCKOCTH. YTOII
MEXY IPSAMBIMH. Y CJIOBUE MMAPAIIIEIBHOCTH U NIEPIEHAUKYISIPHOCTH. [lepeceuenne nByx NpsMbIX.
VYpaBHeHHE My4Ka NPSAMBIX, MPOXOIALINX Yepe3 JaHHYI0 TOUKy. MeTton koopauHaT. OCHOBHbBIE 3a-
Jlaud Ha METOJl KOOPJHMHAT (PacCTOsIHUE MEX1y ABYMS TOUKaMHU, JIeJIeHHE OTPEe3Ka B IAaHHOM OTHO-
IIEHUH, PACCTOSIHUE OT TOYKHU J0 mpsiMoil). KpuBble BToporo mopsiaka: OKpy>KHOCTb, 3JUIUIIC, TH-
nep6oia, nmapadona, UX TeOMETPUUYECKHE CBOICTBA M ypaBHEHUS. DKCLEHTPUCUTET SJUTUIC U TH-
nep6osel. AcuMnToThl runep6osbl. Conpspk€HnHast rurnepoona. [lonstue o0 oOmieM ypaBHEHHH
KPUBOW BTOPOIO MOPSI/IKA U MPUBEIEHUE €r0 K KaHOHUYeCKoi (popme myTém nepeHoca.

[TnockocTh. YpaBHEHHE IUIOCKOCTH, MPOXOASIIEH Yepe3 JaHHYI0 TOUKY U MEPHEeHAUKYISIPHO
JTaHHOMY BekTopy. OO111ee ypaBHEHHE TUIOCKOCTH U €r0 YaCTHbIE BUJIbI. YTOJI MEXY MIOCKOCTIMH,
YCIIOBUS NapauIeIbHOCTH U NMEPIEHAUKYIISIPHOCTH. YTOJI MEXIY NPSIMON M MJIOCKOCTBIO, YCIOBHS
NapaJUIEIbHOCTH M NMEPHEHIUKYISIPHOCTH. 3aa4a O HaXO0XKIECHUU TOYKHU IEPECEUEHUs NMPSMOHN U
IIJIOCKOCTH.

YpaBHEHHe OBEPXHOCTH B mpocTpaHcTse. Llununapuueckue nosepxnoctu. Chepa. Dmurnco-
uz. I'nnepOonounst. [Tapadononnsl. Konyc. Kanonnueckue ypaBHeHHs] TOBEPXHOCTEH BTOPOIO MO-
psanka. ['eomeTprueckue CBOMCTBA 3THUX MOBEPXHOCTEH, HCCie0oBaHUE X (OPMBI METOIOM Ceve-
HUW. TeXHUYECKNE NPUIOKEHUS TEOMETPUIECKUX CBOMCTB TOBEPXHOCTEN.

[lonspHBIE KOOPAMHATEI HA TNIOCKOCTH, UX CBA3b C JEKApTOBOM cUCTEMOM KoopauHaT. KpuBble
B MOJIAPHBIX KOOpJAMHATaX (KapAuouaa, COUpaib, JeMHucKaTa). Lununapudeckue u chepuueckue
KOOp/AMHATHl B MPOCTpaHCTBe. PaznuuHble criocoObl 3aaHusl JIMHUN U TIOBEPXHOCTEH B MPOCTpaH-
CTBE.

Paznen 2. OcHOBBI MATEMATHYECKOI0 AHAJIN3A

DyHKUMA



MHoxecTBO BemecTBeHHbIX uncen. Oynkiusa. Obmacte ee onpenenenus. CriocoObl 3agaHMs.
OcHOBHBIE dJIeMEHTapHbIe (DYHKINH, UX CBOWCTBA U Irpaduku. CioxkHbIe U 0OpaTHbIE () YHKIIMH, HX
rpaduku. Knaccuduxanms ¢yHKImi.

IIpenen. HenpepbIBHOCTH

YucioBble MOCae0BAaTeIbHOCTH, UX POJIb B BBIYMCIUTEIBHBIX Tporeccax. [penen yncnoBoi
nocyenoBarenbHOCTH. CXOAAIIMEcs U pacXo/SIIIUecs: YUCIOBbIE IOCIIE0BATEIbLHOCTH. Teopema o
CYILIECTBOBAaHMHU TNpe/eiNa MOHOTOHHOW OrpaHMYEHHOW MOCIEAO0BaTeIbHOCTH ((hopMynupoBKa).
Yucno e. Harypanbusie norapudmel. [lpenen ¢pynkmuu B Touke. [lpenen ¢pyHkuunu B G€CKOHEUHO-
cru. [Ipenenst MoHOTOHHBIX (yHKUMI. beckoneuHo manble n OeckoHeyHO OomblIve (QYHKIUH B
TOUKe, MX cBoicTBa. CpaBHEHHE OECKOHEYHO MaibIX. [Iopsaok MamocTH. DKBUBAJIEHTHBIE OECKO-
HEeyHO Masble. HenpepbIBHOCTH (QYHKIMI B TOUKE ¥ Ha MHOXKECTBE. TOUKM pa3pbiBa QYHKIMH U UX
knaccuukanuu. JlefdcTBrs Hall HENpepbIBHBIMU (QYHKIMSIMUA. HenpepbIBHOCT OCHOBHBIX 3JIEMEH-
TapHbIX QyHKIMA. CBolcTBa (QyHKINHU, HETIPEPHIBHON HA OTpPE3Ke: OrPaHNYEHHOCTH, CYIIECTBOBA-
HUE HauOOJBLIETO0 U HAMMEHBIIIEr0 3HAYEHHH, CYIIIECTBOBAHNE IIPOMEKYTOUHBIX 3HAUYCHHA.

KoMmmiekcHbie 4ucia
[TonsiTue u npencTaBiaeHUs] KOMIUIEKCHBIX yucea. DOpMbl 3aMMCU KOMIUIEKCHBIX uucen. [lei-
CTBHA HAJ KOMIIJICKCHBIMU YU CJIAMU.

JAu¢pdepenunanbHoe HCHHUCTeHHE PYHKIIUU OIHOH NTepeMeHHOH

3amaun, NpUBOISIIUE K MOHATHIO Ipon3BogHOU. OnpeneneHue npou3BogHol. [lonsarue ¢yHk-
uuu, auddepeHunpyeMoil B Touke, Auddepenuran GyHKIUN U ero TeoMeTpudeckuii cmpici. [Ipo-
n3BOJHAs (DYHKIUHU, €€ CMBICI B pa3IMuHbIX 3a1adax. [Ipou3BOJHbBIE OCHOBHBIX 3JIEMEHTAPHbIX
¢bynkuuii. [IpaBuia HaxoxaeHUs npou3BoaHON U auddepenuunana. IlpousBoaHas cI0XkHON U 00-
parHoit ¢ynxnuu. WuBapuanTHOCTh (hopMmbl nuddepennuana. [Ipumenenne muddepennnana
npuOIMKEHHBIM BbruncieHusM. J{uddepennpoanue GyHKINH, 3alaHHBIX HESIBHO, ITapaMeTpuye-
cku. Touku sxcTpemyma pynkiuu. Teopema depma. Teopemsr Poms, Jlarpamxka, Ko, ux npu-
MmeHeHue. [Ipasuito JlonuTans ans packpslTis HeonpeaenaéHHocTel. [IpousBoanbie u tuddepeHm-
aJibl BBICIIMX TOPsiAKOB. HemHBapuaHTHOCTH (hopmbl nudhepeHnnanoB BEICIINX MOPSAKOB. Y CIIO-
BUS MOHOTOHHOCTH (QYHKIMH. DKCTpeMyMbl (YHKIMH, HeoOXxonumoe ycioBue. JlocTaTouHbIe
ycnoBus. OTbICKaHUuE HauOOJIBIIEr0 U HAaMMEHbILEro 3HaueHui QyHKIuu, quddepeHuupyeMoil Ha
uHTepBane. lcciaenoBaHue BBIMYKJIOCTH W BOTHYTOCTH Trpaduka (yHkiuu. Touku mneperuoa.
AcumnTotsl rpaduka ¢pyakuuu. [lonstue 06 acumnroTHueckoM pasnokeHuu. OOmiast cxema Hc-
clieIoBaHUs (PYHKLMU U TIOCTPOEHHUS rpaduka Mo XapakTepHbIM ToukaM. BekTop-(hyHKIMs cKamsp-
Horo aprymenTa. ['omorpad. [Ipenen u HenpepbIBHOCTH BeKTOp-QyHKuMH. uddepenurpoBanne
BEKTOP-(QYHKLUU, MEXaHUYECKHH U T€OMETPUUECKUI CMBbUT MPOU3BOIHON BeKTOp-QpyHKIuU. [Ipu-
JokeHus K MexaHuke. Jluddepennuman nyru KpuBo u ero reomerpudeckuii cmpica. CpenHss KpH-
BH3HA KPUBOM M KpUBH3HA B TOUKE. Paqnyc U IEHTp KpUBU3HBI.

HeonpeaejieHHbIH HHTErpaJ

[TepBooOpasnas. HeomnpeneneHuslii HHTErpall U €ro cBoiicTBa. Mcmonb3oBanue TabIUIbl OC-
HOBHBIX MHTErpajoB. MeTOIbl MHTEIPUPOBAHMS: NHTETPUPOBAHNE 3aMEHOM NEPEMEHHOM U MO 4Ya-
CTSIM, MHTETPUPOBAHME pPAIlMOHAIBHBIX JpOOeld, TPUTOHOMETPUYECKHE IOJACTAHOBKM U METOJbI
«palMoHaTN3aM1» UHTErpasioB. [loHsATHE «OepyIIUXCs» U «HEOEPYIMXCS» HHTEIPAJIOB B JIEMEH-
TapHBIX PYHKIHSIX.

OnpeneneHHblil HHTErpaJ

3anauyu, NpUBOASAIINE K MOHITHIO ONpesesieHHoro uHTerpana. OnpeneneHHbli HHTerpa, Kak
npenen uHTerpaabHoi cymmbl. [lonstue 00 uHTerprpyeMoil ¢yHKINHU, HOPMYIHUPOBKA TEOPEMBI
cymiectBoBaHus. [Ipocreitmme cBoiicTBa OonpeAeIEHHOTO UHTErpaia, TeopemMa o cpenemM. CpeaHee
3HayeHue ¢QyHkuuu. [IponsBoaHas OT ompenenéHHOro WHTErpajga Mo BepxHeMy mpeneny. CBs3b
MEXy OIpe/elEHHbBIM UHTETpajioM U nepBooOpa3Hoil pyHkiuuen. ®opmyna Helotona-Jlel6Hua,
€€ NPUMEHEHHE ISl BBIYMCIIEHUS ONPEAEIECHHBIX UHTErpajaoB. BerunciieHne onpenenéHHbix UHTE-
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rpaJIOB CIIOCOOOM MOJCTAHOBKH M 10 YacTsM. HecoOcTBeHHBIE MHTErpabl ¢ OECKOHEUHBIMH IIpe-
JeTaMi M OT HEOrPaHWYEHHBIX (DYHKIUH, UX OCHOBHBIE CBOIicTBa. ['eomMeTprnieckoe MpuIIOKeHHE
OTIpeIeIEHHOTO MHTETpajia: BRIYMCICHHUE IUIOMIAAeH (Uryp, OrpaHHYEHHBIX KPHBBIMH B JEKapTO-
BOW M MOJSIPHOM CHCTeMaxX KOOpAWHAT, OOBEMOB Tell MO IUIOMIAIAM IONEPEYHBIX CEUCHHN U Tell
BpallleHHs, JUIMH YT KPUBBIX, IUIOMIAJeH MoBepXHOCTeH BpamieHus. [IpuioxeHus uHTErpaiga K
PELICHUIO TPOCTEHIINX 33124 MEXaHUKH U (PU3NKH.

JAnddepennuanbuoe ucuncjieHne GyHKIUN HECKOJIbKUX MePeMeHHbIX

OyHKIIMN HECKOJNBbKHX mepeMeHHbIX. OOnacte ompenenenus. IIpenen ¢ynkmuun. Hempepsis-
HOCThb. HexoTopsle monsTHs Tonoioruu. YactHele npousBoaHbie. VX reomeTpudeckuii cMbIcH (uis
ciyyasi 1ByX nepeMmeHHbIX). [lomHoe mpupamenune ¢yHkiuu. Teopema 0 MOJHOM MPUPALICHHH.
[Monueni quddepenmman, ero cBsi3b C YaCTHBIMHU NMPOU3BOMHBIME. [Ipumenenue momHoro audde-
peHnuana K npuOIMKEHHBIM BBIYHUCICHUAM. HBapuaHTHOCTD (pOpPMBI MOJTHOTO AuddepeHmana.
YcnoBust, mpu KOTOphIX Beipaxkenue P(x,y)dx + Q(x,y)dy sBasercs monubiM auddepeHIinanom.
HuddepenuupoBanue cinoxHoi ¢yHkuuu. KacarenpHas MIOCKOCTh U HOPMalb K MOBEPXHOCTH.
I'eomerpuueckuii cMbicn mosHOTO Auddepennmana. YacTHpie Mpon3BoHbIE U MONHBIE quddepen-
[UaJIbl BBICHIMX TOPSIKOB. TeopemMa O CMEmaHHBIX MPOU3BOAHBIX ((hopmymnmpoBka). Dopmyna
Teiinopa. HesBueie gynkiun. Teopemsl cymectBoBanus. [uddepennmupoBanrue HesBHBIX (yHK-
uil. DKCTpeMyMbl (DYHKIIMH HECKOJBKUX MepeMeHHbIX. Heobxomumoe ycioBue skctpemyma. Jlo-
CTaTOYHBIE YCJIOBHUS dKcTpeMyMa. OThICKaHHE HAaMOOJBIINX W HAaUMEHBIIUX 3HAYCHUH (YHKIHH.
3amaua 00paboTku HabmoneHui. CkansipHoe nose. ['panueHT GpyHKIMH U ero CBOWMCTBA.

KparHble 1 KpUBOJIMHEHHbIE HHTErPaJibl

3anauu, TpUBOASAIIME K MOHATUIO KPATHBIX MHTErpajioB. /[BOMHOI M TpOHHON MHTErpajbl, UX
cBoycTBa. POPMYIMPOBKA TEOPEMBI O CYLIECTBOBAHUU JBOMHOIO MHTErpana. Teopema o cpegHeM
3Ha4YE€HHUH. BrlunciaeHne KpaTHbIX UHTETPAJIOB IOBTOPHBIM UHTErpupoBanueM. Ilepexon B 1BoHOM
UHTErpajie K HOJSpHBIM KoopAauHaTaMm. ['eomerpuueckue U (QpU3MUECKHE MPUIIOKEHUS IBOWHOIO
WHTErpaa: BhIYHUCICHHE 00BEMOB TeJ, MJIOMWAACH U MacChl TNIOCKUX (QUTYp, CTATUYECKUX MOMEH-
TOB, KOOPJAWHAT IEHTPA TSHKECTH U MOMEHTOB MHEPIHHU TUTOCKHX ¢uryp. Ilepexon B TpoitHOM nH-
Terpajie K HUIUHAPUYECKUM U chepruueckuM KoopauHaTam. ['eomeTpuueckue u pusndeckue mnpu-
JIO’)KEHUSI TPOMHOTO MHTErpaja; BbIUMCIEHHE 00bEMOB U MAacChl TeJ, CTATUYECKUX MOMEHTOB, KO-
OpJIMHAT LEHTPA TAKECTH U MOMEHTOB UHEPLIUU TEIL.

3anauyu, NPUBOJALINE K MOHATHSAM KPHUBOJMHEHHOro mHTerpana. OnpezaeneHue KpUBOJIUHEH-
HBIX MHTETPAJIOB IIEPBOr0 U BTOPOTO pOJa, UX CBOWCTBA, mpuMepsl BoiuncieHus. opmyna ['puna.
VYcnoBus HE3aBUCUMOCTH KPUBOJMHEHHOIO MHTErpana OT IYTH HMHTErpUpOBaHUS (IUIOCKUH CIly-
yaif). Haxoxxenue QyHKIIMM IByX EPEMEHHBIX 10 €€ oJHOMY AU QepeHnany.

YuciioBble 1 QYHKUHMOHATbHBIE PSAIbI

Yucnossle psaasl. CXxoauMocTb U cymMMa psiaa. HeoOxoaumoe ycinoBue cxoaumocTH. JleiicTBus
¢ psnamu. PacxonumMocTs rapmMoHndeckoro psiia. OCHOBHBIE CBOMCTBA CXOJSALINXCS pAIOB. Pl ¢
MOJIOKUTENbHBIMU ulieHaMu. [lpusnaku cpaBHenus, [lanmambepa, Komm. OGOOIIEHHBIN psin Kak
MIpUMEp ATATIOHHOTO psiia. 3Hakouepenyrommuecs psabl. [Ipusznak Jleitonuna. Onenka ocraTka psija.
AbcontoTHas U HeaOCOMOTHAsE cXO0IUMOCTh. DyHKIMOHaNbHbBIE psAabl. O0NIacTh CXOAUMOCTH, Me-
ToAbl ee onpenenenus. CreneHHsle psabl. Teopema Abens. VIHTepBan U paainyc CXOIUMOCTH CTe-
neHHoro psaa. CpolicTBa cyMMbl creneHHoro psiga. Pan Telinopa m Maknopena. Pasnoxenue
GyHKIUI B cTeneHHble psabl. [I[puMeHeHue CTENeHHBIX PSJIOB B MPHUOIMKEHHBIX BBIUMCICHUSIX:
BBIUUCIICHUE OIPEICIEHHBIX HHTETPAJIOB, peuieHne auddepeHnnanbubIx ypaBHeHUN. Psaipl @ypbe
[0 TPUTOHOMETpHUECKUM cucteMaM. Dopmysbl 1 KoddduueHToB psina. Paznoxenune GyHkuumi
B Tpuronomerpuueckue psaasl Oypoe. Psag dypee 1 4€THRIX U HEU€THBIX QyHKIUI. Dopmynu-
POBKa JIOCTaTOYHBIX YCJIOBUN cxoaumocT panoB Dypee. Pag @ypbe i GpyHkuuu ¢ 1o0bIM 1e-
pUOAOM. YCIOBUE ITOTOYEYHOU CXOAUMOCTH M CXOAUMOCTH «B cpenHem». [IpuMeHenune TpUroHo-
MeTpuyecKux psaoB Oypbe B NpUOIMKEHHBIX BhlYUCICHUIX. [loHATHE O MPaKTUYECKOM rapMOHH-
yeckoM aHanuse. Marerpan @Oypee.
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Pa3nen 3. O0bikHOBeHHBbIE TU(depeHunaTbHbIE YPABHEHUS

JAnddepenuuaibubie ypaBHeHUS

dusnueckue 3a1aun, npuBosAmre K auddepeHunanbupM ypaBHeHUsIM. J{uddepennpansabie
ypaBHeHUs nepBoro nopsaka. [Tonstue o0 oOumieM n yacTHOM pemieHuu. VIHTerpaabHble KpUBBIE.
Hauanphbie ycioBus. 3agaua Komm. Teopema cyiiecTBOBaHMs U €IUHCTBEHHOCTHU PELLEHUS 3a7aun
Komm. OCHOBHBIE KIaCChl YPAaBHEHHH, MHTEIPUPYEMBIX B KBaJpaTypax: ¢ pa3AesioLIMMUCS nepe-
MEHHBIMH, OJTHOPOJIHEIC U JInHelHbIe. [loHsaTne 00 ocobom pemenuu. [lone Hampasnenuii gudde-
peHLMaNnbHOro ypaBHeHUs. M3oknunbl. [Ipmioxenus nuggdepeHuuanbHblX YpaBHEHUI MEpBOro
MopsiIKa B PA3MUYHBIX 00nacTax Hayku. uddepeHnnansaple ypaBHEHHS BBICHIMX MOPSIKOB. O0-
mee U yactHoe peuieHue. 3agada Komm. Ilonstue o kpaeBbix 3amauvax Juist AuddepeHnranbHbIX
ypaBHEHH. YpaBHEHHUS, AOIMYCKAIONINE MOHWKEHNUE Topsaka. [Ipumepsl npuMmeHenus auddepeH-
LMAJIbHBIX YpaBHEHHUH B Hayke U TexHHKe. JIuHelHble quddepeHunanbaple ypaBHEHHs, 0JHOPO-
Hble U HeotHOpoaAHbIe. [TonsaTHE 001ero pemenus. CBoiicTBa ux pemeHuil. JIMHeHO He3aBUCHUMBIE
pewenust. CtpykTypa oOmiero pemnienus. JInnelinsle ogqHopoaHble AuddepeHnanbHble ypaBHEHUS
BTOPOTO TOPSAKA C TOCTOSHHBIMU Kod(duumeHTamMu. XapaKTepUCTHUECKOE YpaBHEHHE. 3aIrucCh
00I1Iero pelIeHus B 3aBUCUMOCTH OT KOpHEl XapakTepucTuueckoro ypasHeHus. CTpyKTypa o0Ouiero
peuIeHus JIMHEMHOTO HEOAHOPOAHOIO ypaBHEHUsA. TeopeMa 0 HalOKEHUM PELICHUNA. Y paBHEHUs C
IIPaBOW YaCThIO CHIENUAIBHOTO BUJA. [Iprunokenus k onucaHuio JMHEWHBIX Mozenel. Meron Bapu-
Al TPOU3BOJIHBIX TIOCTOSHHBIX. JIMHelHbIe nudQepeHraibHbple YpaBHEHUS! C TMOCTOSHHBIMU
KO3 PHUIIMEHTaMU BBICUIMX MOPSIKOB.

Cucrembl 1u¢pgepeHINATBHBIX YPABHEHUI

HopmanpHas cucrema audQepeHnuanbHbIX ypaBHEHUH. ABTOHOMHBIE CUCTeMBl. BekTopHas
3aMuch HOPMAJIbHOU cucTeMbl. ['eomeTpuueckuii cMpich pemieHus. ®@a3oBoe MpOCTPAHCTBO (ILIOC-
KOCTb), (hazoBas kpuBas. [IpunoxeHus B JTUHAMUKE CUCTEM MaTepHalbHBIX TOUYEK, B TEOPUU aBTO-
MaTHYECKOTO yIpaBiIeHus, B Onosoruu u 1.11. 3agada Komm st HopManbHO# cuctemsl nuddepen-
LUalbHBIX ypaBHeHUN. TeopeMa CyleCTBOBaHMs U €IMHCTBEHHOCTH peleHus 3agadn Komm. Me-
TOJl MCKITIOYEHUS JUIS pEeIIeHUs] HOPMAJbHBIX CUCTEeM Iu(QepeHINaIbHbIX YpaBHEHUH. CUCTEMBI
JUHEWHBIX AudQepeHnnanbHbIX ypaBHEHHH, cBoiicTBa pemieHuil. PemeHune cuctem JIMHEHHBIX
¢ depeHINaTbHBIX YPABHEHUH ¢ TOCTOSSHHBIMU KOA(QUIIUEHTAMH.

Pasnen 4. luckpernasi MmaTremMaTuka

DneMeHThl TeoOpuu MHOXKeCTB. Jlnarpammel Diinepa — BenHa. DnemeHTsl kKoMOuHaTOpUKU. by-
neBa anredpa, Gyukmuu anredpsl jgoruku. [lomunom XKerankuna. AnreOpa MHOXKECTB. DJIE€MEHTHI
TeopuH rpadoB: onpeseneHue, BUabl rpados, onepanun Hajx rpagamMu. MaTpuia CMEXHOCTH.

Paznen S. Teopusi BepoATHOCTEH € 3JIeMEHTAMHM MAaTEMATHY€CKOM CTATUCTUKU

CayuaiiHble cOObITHUS

IIpenMer Teopun BepOSATHOCTEN. 3HAUYEHUE Kypca TEOPHM BEPOSITHOCTEM M MaTEMaTHYECKON
CTaTUCTUKH B MPOECCHOHATIBHON MOATOTOBKE U MPO(ecCHOHAIBbHON AedaTenbHocTH. OpHUEeHTHpO-
BOYHAsl OCHOBA JIEHCTBUU 110 IPUMEHEHUIO BEPOATHOCTHO-CTATUCTUYECKUX U CTOXACTUYECKUX Me-
TO/IOB B pEIIEHUHU NMpUKIaAHbIX 3anad. Kmaccudukanus coObituii. [IpocTpaHCTBO 3iieMEHTapHBIX
coObITHil. Anrebpa coObiThil. [lonsTHe ciyuaitHoro coObiTusi. OTHOCHTENBHBIE YacTOTHI. 3aKOH
YCTOMYHMBOCTH OTHOCHUTENIBHBIX 4acTOT. CBSA3b MEXKy BEPOSTHOCTBIO U OTHOCUTEIBHONW YaCTOTOM.
[Tonatue BeposTHOCTH cOOBITHS. Kitaccmueckoe M TeoMEeTpHUYecKoe OIpeesieHHe BEPOSITHOCTH.
Komb6unaropuka. HernocpencrBeHHoe BbluncieHHe BeposTHOCTH. [loHsATHE 00 akcMoMaTHYeCKOM
IIOCTPOCHUH TEOPUHM BEPOSATHOCTEN. DIEMEHTapHasi TEOPUsI BEPOATHOCTEH. MeToabl BBIUMCIIEHUSA
BeposaTHOCTe. Teopema 0 MoOBTOpeHHH OMBITOB (cxema bepHysmin). HauBeposiTHeiimas yactoTta
IIPY IOBTOPEHUH OIIBITOB.
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CayuaiiHble BeJTMYHHBI

CityyaliHble BEJIMYMHBI M 3aKOHBI UX pacrpeneseHus. JJuCKpeTHbIE U HEMPEPHIBHBIC CITyYaliHbIE
BenuuuHbl. Psan pacnpenenenus. OyHkuus pacnpeneiacHus, IOTHOCTh pacipeiesieHus, UX B3au-
MOCBS3b U CBOMCTBA. BeposATHOCTh monasanus ciydallHOW BEJIMYMHBI HA TAaHHBIM MHTEpBasl. Yuc-
JIOBBIE XapaKTEPUCTUKH CIYYalHBIX BEIMUYMH. MaTeMaTuueckoe 0XKUJIaHNe U €T0 CBSI3b CO CPEIHUM
apudmernueckuM (3akoH Oonbiiux yucen). Jucnepcus u cpeaHee KBagpaTUYECKOE OTKIOHEHUE
ciny4yanHoil BenuuuHbl. Pacnipenenenue Ilyaccona. bunomuansHoe pacnpenenenue. HopmanbHoe
pacmpeneneHre, ero CBOMCTBA, YCIOBHUS, IPU KOTOPBIX OHO BO3HHUKAET. YHUCIOBBIE XapaKTEPUCTUKHU
HOpMaJIbHOTO 3akoHA. dynkuwms Jlamiaca. Berauciaenue BEpOSTHOCTH NONANAHUS CIIy4aiiHOM BEJU-
YMHBl Ha 33JaHHBI MHTEpBal B Cllydya€ HOpPMallbHOro pacmnpeneneHus. [loHstue o aBymepHOM
HOpMaJIbHOM pactipenesnieHun. [lonsTue o pa3auyHbX GopMax 3aKoHa OONBIIUX 4Hced. Teopembl
bepuymnu n YeObrmera. LlenTpanbraas npenenbHas Teopema JlsmyHoBa.

DJIeMEHTBhI MATEMATHYECKON CTATHCTUKHU

I'enepanibHas COBOKYIHOCTb M BbIOOpKa. Bapuanumonssiii psna. I'mctorpaMma, smnupudeckas
GbyHKIUS pacrpeneneHus, BBIOOPOUHOE cpeAHee U aucnepcus. TouedHble OLIEHKH HEU3BECTHBIX
rapaMeTpOB PaCIPEICICHUS 110 BEHIOOPKE M UX XapaKTEPUCTUKU: HECMEIICHHOCTh, 3()()EeKTUBHOCTb,
COCTOSITENIbHOCTh. METO/IbI MOIY4eHUS TOUEYHBIX OLIEHOK: METOJ] MAaKCUMAIBHOTO MTPAaBA0NO100us,
METO/i HAUMEHBIIINX KBaJpPaTOB, METOJ MOMEHTOB. MHTepBanbHbIe orleHKU. IHTEpBabHOE OIICHU-
BaHME MAPaMETPOB HOPMAIILHOT'O PaCIpeIeICHUs.

[lonsiTe O CTaTHCTHYECKOW THMOTE3€ MU OOIIas CXeMa, OCHOBHBIE METOAbl €€ MPOBEPKHU.
Ommbku 1-ro u 2-ro pona. Pemaromas npoueaypa. MomHocts kputepus. [loBeputenbHbie 00a-
ctu. Kputepun npoBepku rumnotes.

Cucrema ByX cilydailHbIX BelW4YuH. DYHKIIMOHANIbHASI, CTATUCTUYECKAS] U KOPPEISIMOHHAS
3aBUCHUMOCTH MEXAY BEIWYMHAMM. DJIEMEHTHI KOPPEISLUOHHOIO aHanu3a. JInHelHslil perpeccu-
OHHbIA aHanu3. OCHOBHbIE CBOMCTBA perpeccuu. OLUEHKU NapaMeTpoB PErpPeCCUOHHON MOJEIH MO
METOJly HAUMEHBIIINX KBaAPaTOB M CBOMCTBA ATUX OLEHOK. Y paBHEHUs JUHEUHOW perpeccun. Tec-
HOTa CBsI3U U e€ oreHka 1o koddduuuenty koppensauuu. [lonstue o Henuuelnoit perpeccuu. Kop-
penauuoHHOe oTHoIIeHue. OrnpeneneHre napaMeTpoB HEIMHEWHBIX YpaBHEHUH pEerpeccuu MeTo-
JIOM HaUMEHBLIUX KBaJPaTOB.

4.2. Conep:xkanue JeKIu

Ounas ¢opma 00yueHus

IIpakTu-
No Komnnye- qecKast
I /;1 Kpatkoe conepxanue nexuui CTBO II0/r0-
qaCcoB TOBKa

Posab poccmiickux y4Y€éHBIX B Ppa3BUTHH MAaTeMaTHKH. MaTpuusl.
OcHoBHbIE IOHATHS, JEHCTBUS HaA MaTpuiiamu. OnpeaenuTenu 2-1o u 3-
1-2 | ro mopsaKoB M HUX CBOWCTBA. MMHOpHI U aireOpandyeckue JOMOTHEHUS. 4 +
Pasnoxxenue ompenenurens mo crpoke (ctonbuy). Ompenenurenu N-ro
nopsiika. ObparHas Matpuna. Paur Mmatpuubl.

3 | CucreMbl KOOpAWHAT Ha TIUIOCKOCTH W B MPOCTPAHCTBE. BEKTOpHI +
JIunelinble omepauuu Hax BekTopamu. IIpoeknus BekTOpa Ha OCbh, 2
CBOMCTBA MPOEKIIHH.

4 | Ilonarue nuHeiHoro mnpoctpaHctBa. Koopaunatel BekTopa. JInHelHO +
He3aBHCHUMbIe BeKTOphl. [IpsmoyronbHblil 6a3uc. Pasnoxenue BekTopa B 2

IpsIMOYTOJIbHOM Oa3uce. HampaBmsioniye KOCHHYChl M JIJIMHA BEKTOPA.
Jlunelinpie oneparuy HajJ BEKTOPaMH B KOOpAWHATHOUN ¢Gopme. JleneHue
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OoTpe3ka B 33/JlaHHOM OTHoueHuH. CKalspHOE MPOU3BEICHHE BEKTOPOB.
CBoiicTBa CKaJISIPHOTO MPOU3BEACHUS, (PU3NUECKUN CMBICI, BEIPAXKEHUE B
KoopAuHaTHOH (hopme. JlTMHA BEKTOpA U YIoJ MEX/1y ABYMS BEKTOPaMHU.
VYcnoBue OpTOrOHaNIbHOCTH JABYX BEKTOpOB. [IpumeHeHHe cKayispHOro
MIPOU3BE/ICHNUS B PEIICHUH MPUKIIAJHBIX 3a/1a4.

BekropHOe mNpOU3BENEHHUE BEKTOPOB, €r0 CBOWCTBA, BBIPAXKEHUE B
KOOpAMHAaTHOM  ¢opme.  YciaoBue  KOJUIMHEAPHOCTH  BEKTOPOB.
®Pu3n4eCcKuil CMBICI BEKTOPHOIO IIpousBeaeHus. l1IonsaTue o cMemanHoM
NPOM3BEACHUY, BBIpAXEHUE B KoopAuHaTHOM Qopme. Ilpumenenue
BEKTOPHOTO M CMEIIAHHOIO IMPOU3BEACHUN B PEUICHUU IPUKIIATHBIX
3aja4.

YpaBHEHUs IMHAN HA IIIOCKOCTH. [loJsipHBIE KOOPAMHATHI HA IIJIOCKOCTH.
®opMbl  YPABHEHHUS MpPSIMOW Ha INIOCKOCTH. YTOJI MEXKAY HPSIMBIMH.
VYcenoBus NapaJuleIbHOCTH U NEPIEHIUKYISIPHOCTH MPSMBIX. Y PaBHEHHE
IIy4Ka MPSIMBIX.

7-8

KpuBbie BTOpOro nopsijaka: OKpyxHOCTb, JUIUIIC, runepobosa, napabdoia,
UX F€OMETPUYECKUE CBOMCTBA U YPABHEHHUSI.

10

IloBepxHOCTH M MX ypaBHEHMs. YPaBHEHHUS IUIOCKOCTH U IPSIMOH B
IIPOCTPAHCTBE. YTOJI MEXAY IJIOCKOCTAMU. Y CI0BUS MAPAUICIBHOCTU U
NEPIEHAUKYJIPHOCTH IUIOCKOCTEH. YTOI MEXAy NpsMbIMH. B3anMmHoe
pacrojoKEeHUEe MPSIMBIX B IPOCTPAHCTBE. YTIOJd MEXAYy MNpsSMON u
IJIOCKOCTBIO.

11

[ToBepxHocTu BTOporo nopsiaka. Lunmuuapuyeckue nosepxuoctu. Coepa.
Onmmuncouna. ['unepoonounsl. [lapadonounsl. 'eomerpuueckue cBoNCTBa
ATHX TIOBEPXHOCTEH, UCCIIeIOBaHHE UX (DOPMBI METOIOM CEUCHUM.

12

MHoxecTBO BemecTBeHHbIX uncen. Oynkuus. O6nactTh ee onpeaesieHus.
Crnioco6s! 3ananus. Knaccudukanus ¢ynkuuii. [lonspHble KOOpAHHATHI
Ha IiockocTH. KpuBble B NOJSpHBIX KoopauHartax. Llunmuapuyeckas
cucrema koopauHar. Cdepuueckas cucrema kKoopauHaT. CroxHas
¢byHkus, oOpaTHass (yHKUUS, HesBHas (YHKUHSA, [apaMEeTPUUYECKU
3ajaHHas  (QyHKUMA. OJeMeHTbl TmoBeneHus (QyHKuuu. OCHOBHBIE
AJIeMEHTapHbIe PYHKIIMH, UX CBOWCTBA U rpauKu.

13

Yucnosbie MOCJIE0BATEIBHOCTH. [Ipenen YUCIIOBOU
MoCJeI0BaTeNbHOCTH.  Cxonsdmuecs M pacXoldlluecs  YHCIOBBIE
MOCJIE0BATEIbHOCTH. [Tpusnaku CXOJIUMOCTH YHUCJIOBBIX

MIOCJIeIOBAaTENbHOCTEN. YMciio €. BbluMCIIEHHe IIpenesoB YHCIOBBIX
NIOCJIE0BATEIBHOCTEN.

14

[lpenen ¢ynkuuu B TOUKe, Ha OecKOHEYHOCTU. ['eomerpuyeckas
wutroctpanus. OaqHOoCTOpOHHHE TIpenenbl GyHKIUM. beckoHeuHo Manbie
dbyHKIIMM, UX CcBoWcTBa. beckoHeyHo Oombiime (yHKIMH, UX CBS3b C
0ECKOHEYHO MaJIbIMU (QYHKIUSMHU.

15

TeopeMbl 0 cBsA3M (GYHKLIMH, UMEOIIEH mpesen, ¢ OeCKOHEYHO Majoi
¢dyakuueir. OcHOBHBIE TeopeMbl O Tpenenax. HeompeneneHHocTH u
METOJbl HUX pacKpbITUA. BplunciieHHEe OJHOCTOPOHHUX IPENEIIOB.
Teopembl 0 MpeneabHOM MEPEX0/e B HEPABEHCTBAX. 3ameyaTesbHbIE
npenensl. CpaBHEeHHE OECKOHEYHO MajbIX (DYyHKIHMI. DKBHUBaJICHTHBIC
0eCKOHEYHO MaJsible QYHKIUH.

16

HenpeposiBHOCTh (pyHKIIMIT B TOUKe M Ha MHOXECTBE. TOUKHM pa3pbiBa
byHKMM W ux Kiaccubukauuu. JledcTBUS HaA HENmpephIBHBIMU
¢ynkuusmu. HempepblIBHOCTh OCHOBHBIX  3JI€MEHTApHBIX  (YHKIHH.
CpoiicTBa (yHKUMH, HENpPEephIBHOM Ha OTpe3ke (OrpaHHMYEHHOCTb,
CYLIECTBOBAHME  HAMMEHBIIETO " HauOOJIBIIEr0  3HAYeHUl,
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CYIIECTBOBAHHE MMPOMEKYTOUHBIX 3HAUEHUIN).

17-
18

KommnnekcHbie ymcna, neiictBus ¢ HUMU. M300pakeHHe KOMIUIEKCHBIX
yycea Ha IUIOCKOCTH. MoJyiab M apryMeHT KOMIUIEKCHOro uucia. Mx
cBOlicTBa. AnreOpanyeckas W TPUTOHOMETpUYEcKass (OpPMBI KOMILIEKC-
HOTO yucia. AnreOpandeckue ACHCTBUsA Hax HuMH. Dopmyna Diinepa.
[TokazarenpHas opMa KOMIJIEKCHOTO uncia. KOpHM M3 KOMIUIEKCHBIX
yrcen. OyHKIMM KOMIUIEKCHOTO IEPEMEHHOro. DJIEMEHTapHbIE aHaJIu-
tuueckue Qynxnun. Jduddepenmmpyemocts. YcnoBusi Komm-Pumana.
NuterpupoBanue mo KOMIuieKCHOMY aprymenty. Teopema Komu. WnTe-
rpanbHas ¢popmyna Kommn.

19

3ajauu, OpPUBOASIIME K MOHATHIO HOpou3BOoAHOW. OrmpexneneHue
Npou3BOMHON (yHKIIMM B Touke. ['eoMeTpUUYECKM W MEXaHWYCCKUU
CMBICJI MPOU3BOJHON. YPaBHEHHUs KacaTeIbHOM M HOPMaIM K IUIOCKOU
kpuBoii. Teopema o HempepblBHOCTH muddepeHmupyeMoi (GpyHKIUU.
OcHoBHble mpaBwia auddepenuupoBanus ¢Gynkuuii. [IpousBonnas
cinoknon  pynknmm.  uddepenumpoBanne oOpatHo — (HyHKIHH.
[IpousBogHBIE  OCHOBHBIX  JJEMEHTapHbIX  (QyHKIUWH,  Tabiuna
npou3BoaHbIX. llpom3BoaHas HesiBHOW ¢QyHKumu. BexkTopHas GyHKuus
CKQJIIPHOTO apryMEHTa U €€ IPOU3BOJAHAs.

20

Huddepennman  pynkuuu. [eomerpuueckuit  cmbicn.  CBs3p ¢
npou3BogHOW. CBoiictBa mnepBoro auddepenunana. IIpousBonnas
napaMeTpuyuecKu 3ajanHon GyHKuuu. [IpousBonnsie u quddepeHnnanst
BeICHIMX TOpsiikoB. HeunBapuantHocTh (opmbl  auddepenunanon
BBICIIUX TMOPSAJKOB. MeEXaHWYEeCKUl CMBICI ITPOU3BOAHON BTOPOrO
nopsizika. Bropas mpou3BosiHas mapamMeTpUyecKH 3aJaHHON (QyHKIUM U
HESIBHOW (PyHKIIUH.

['eomerpuueckuii ¥  MEXaHMYECKMH  CMBICI  IPOM3BOJHOW U
muddepennmana 1-ro mopsaka, UX NIPUMEHEHHE B PEIICHUH TPUKIIATHBIX
3ajau

21

[Tpumenenve au@@pepeHInanbHOr0 HUCUYUCICHUS [UIsl HCCIIEeTOBAaHUS
GyHKIMH W TOCTpOoeHHs UuX TrpaduKoB. YCIOBUS MOHOTOHHOCTH
GyHKIMU. OKCTpeMyMbl (YHKIMH, HEOOXOAMMOE M JIOCTaTOYHOE
YCIIOBUSL CYIECTBOBAaHUS JKcTpeMyMa. OTBICKaHME HAMMEHBILErO U
HauOoupiiero 3HaueHWd GyHKIUH, AuddepeHupyeMord Ha OTpe3Ke.
HccnenoBanue BhimyksocTd (QyHKiuu. Touku meperuba. JocraTounoe
yCIIOBUE CYLIECTBOBAHMSI TOYKM THieperuda. AcCuUMOTOTHI Trpaduka
¢ynkuuu. OOmas cxeMa HccieloBaHMA (YHKIMM W TIOCTPOCHHUS ee
rpaduka. [Ipumepsl.

22

[TepBoobOpaznas ¢yukius. HeonpeneneHHbI UHTErpal U €r0 CBOWCTBA.
Tabnuita UHTETPAJIOB.

23

MGTOI[BI HHTCTpUPOBAHUSA: HECTIOCPCACTBEHHOC HHTCTPHUPOBAHUC, METOJ
3aMCHBI HepeMeHHOﬁ B HCONPCACICHHOM MHTCIpaJiCc U MHTCIPHUPOBAHUC
110 4aCTsiM.

24

Mpuorounensl. Teopema besy. OcHoBHas Teopema anre6psl. Pasnoxenue
MHOTOWIeHa C JeHCTBUTENbHBIMU KO3((UIMEeHTaMU Ha JUHEHHbIE U
KBaJlpaTHble MHOXUTENH. Pa3noxkeHue palnuoHaIbHBIX JApoOei Ha
npocreinme. IHTerpupoBaHye palioHaIbHbBIX (YHKIUH.

25

WuTerpupoBanue  vppalMOHANbHBIX  (QyHKUMNH  (CTENEHHBIE U
TPUTOHOMETPUYECKHE TOACTAaHOBKH), TPUTOHOMETPUYECKHX (DYHKIHIA.
VYHuBepcaibHass TPUTOHOMETpUYECKass MOJICTAaHOBKA. BrlpaxkeHus,
HEUHTETPUPYEMBIE B KBaJpaTypax.
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26

3amauu, MpUBOJANIME K MOHATHIO TudpepeHnmanbapiXx ypaBaeHui (V).
Ilopsmox Y, pewenune Y mnepsoro mnopsaka. HauvanbHble ycimoBus,
obmee pemieHne, dYacTHoe pemeHue. 3amaya Komm. Teopema
CYLIECTBOBAaHUA M E€OUHCTBEHHOCTHU pemeHus 3aaaun Komwm. Y I-ro
NOpsiIKa C  pa3ieisaiolMMHUCT nepeMeHHbIMU. OnaHo- poxanble [JI.Y.
nepBoro nopsaka. Jlunennsie JI.Y. mepBoro mopsiaxa. YpasHenue .
bepnynnu. [Tone nanpapienuii. 130KIuHBIL.

27

JY Broporo nopsiaka. HauanbHble ycnoBus, oOlee pelieHue, 4acTHOE
pemenue. 3amgada Kommu. J(uddepenuumanbubie ypaBHEHHsS BTOPOTO
MOPsIIKA, JTOMYCKAIOIINE TMOHIKEHUE Mopsiaka. JIMHEeWHbIE OIHOPOIHBIC
nuddepennmanbapie ypaHeHus (JIOAY) Broporo mopsaka. JluHeiHO
HE3aBUCUMBIE U 3aBUCUMBbIe pemieHus. Onpenenutens Bponckoro, ero
cBorictBa. Teopema o ctpykrype obOmero pemenus JIOJY. Oobmee
pemenne JIOJY ¢ mocrosHHBIME KO3 duumenramu. JluHeiHbIe
HeoaHopoauble muddepennnanbupie  ypaBHeHus (JIHAY) Broporo
MOpsIIKa C TOCTOSHHBIMH Kod(dummentamu. Teopema O CTPyKType
oOmiero pemeHus. MeToa Bapualldd TPOU3BOJIBHBIX MMOCTOSHHBIX.
Otpickanue yactHoro pemenust JIHY co cnenuanbHbIM BUIOM MpaBoOi
yactu. Teopema 0 HaJIOKEHUU PELICHHI.

28

YwucaoBwie pAAbI, CXOOAIIMECA MW pacxonsdmuecsa psaabl, CymMmMma psaa.
HGO6XO,HHMLIﬁ IIPpHU3HAK CXOOAUMOCTH YHCIIOBOI'O psaa. I[OCT&TO‘IHBIC
MPHU3HAKN CXOANMOCTHU 3HAKOIIOJIOXKUTCIIbHBIX PAO0B.

29

3HakornepeMeHHble  psanbl.  JlOCTaTOUHBIM  TPHU3HAK  CXOAUMOCTH
3HAKOIMEPEMEHHOTO psifa. 3Hakouepenaymmuecs psaabl. AOCOMIOTHO U
YCIIOBHO cXOJsiuecs psaabl. OyHKIMOHATBHBIEC Psiibl. CTENEHHBIE PSIBI.
Teopema AGens. MuTepBal, paanyc CXOAMMOCTH CTETIEHHOTO PAJa.

30

Psnpr Teiinopa m Maxkinopena. Heobxoaumoe M A0CTaTOYHOE YCIIOBUE
ba3joxeHus (YHKIMU B CTENEHHOHM psf. PaznmoxkeHue B cTeneHHON psf

pyrkmmit e *, sinx,cosx, (1+x)", In(1+x), arctg x.

31

[Ipeamer  Teopum  BepositHocter.  Kmaccudukammss  coOBITHIA.
Knaccuyeckoe M CTaTUCTHUYECKOE OINpPENEIeHUsI BEPOSTHOCTH COOBITHSL.
3aKOH  yCTOMYMBOCTM OTHOCHUTENBHBIX 4acToT. ['‘eomeTrpuueckue
BEPOSATHOCTH. Anredpa coObITHH. TeopeMbl CIIOKEHUS BEPOSTHOCTEH.
VYcnoBHas BEpOATHOCTh. TeopeMbl YMHOXKEHHUs BEposiTHOCTEN. DopMyiia
nosHo BeposTHocTH. Cxema bepnymmu. @opmynsl  Jlammaca u
Ilyaccona.

32

JluckpeTHbIE clyyaiiHble BEMYMHBL. 3aKOH paclpeneneHus, (QyHKIus
pactpeneneHus. UuciaoBple XapaKTEpUCTUKH. DHHOMHANBHBIA 3aKOH.
3akon Ilyaccona. HemnpepbiBHbIE cilydaliHble BenuuuHbl. DyHKIUA
IJIOTHOCTHU PAcHpelIeIeHUsI BEpOSITHOCTEN. UNCIIOBBIE XapaKTEpUCTUKH.

33

PaBHOMEpHOE, NTOKa3aTeIbHOE U HOpMaANIbHOE pactpenencHus. [lonsatue o
paznuuHbIX (QopMmax 3akoHa OonpmMx uyucen. Teopema beprymmu
YeObimena. LleHTpanabpHas mpeaesbHas Teopema.

34

['eHepanibHasgs  COBOKYNHOCTh,  BbIOOpKa,  BapUalMOHHBIA  pSI.
I'ncrorpamma, AMIUpPHUUECKas byHKUIMSA pacnpeneneHusl.
Craructuyeckre OLEHKM MapamMeTpoB. TpeboBaHHS K  OLIEHKaM.
OMIIUPUYECKHE OLEHKH MaTeMaTH4eCKOrOo OXHIAaHHUA M JUCHEPCHH.
WUntepBanbHoe  oueHHBaHUE.  JloBepuTENbHbIE  WHTEpBabl s

MAaTCMAaTUYCCKOI'0 OXKUAAHUA U JUCIICPCHUU. 32[,[[8.‘-18. 00 oObeMe BLI60pKI/I.
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35

[IpoBepka cTaTHCTUYECKHUX THUIOTE3: 1) O 3aKOoHE pacHpeieseHus
CIy4yallHOM BEJNMYWHBI; 2) O pa3IM4YUM B OLEHKaX MNapaMmeTrpoB; 3) o
MPUHAJISKHOCTH  BBIOOPOK ~ OJHON  IeHEepajJbHOW  COBOKYIHOCTH.
CrarucTuueckue KpUTEpPUM NPOBEPKH Turore3: Kputepuil Ilupcona,
KonmoropoBa, Crtbronenta. CucrtemMa JABYyX CIyYalHBIX BEJIMYMH.
OyHKIHUOHATIbHAS U KOPPESLUOHHAS 3aBUCUMOCTU MEX/y BEIIMYMHAMU.
Jluneitnas perpeccus. Meron HAaMMEHbBIIUX KBAJIPaTOB ISl ONpPEAeTICHUs
[1apaMEeTPOB PETPECCHH.

HToro

70

10%

3aounas popma oOyueHnust

/o

Kparkoe conepxanue nekuui

Komnu-
YECTBO
4acoB

IIpak-
THYe-
cKas
MIOATO-
TOBKa

BBenenue B AuCHUIUIMHY, Bblaya 3a/laHUH JUIs BBINOJIHEHUS] KOHTPOJIBbHON
paboThl. 3HaYeHHE Kypca MaTeMaTUKH B IPOPECCHOHATIBLHOM MTOATOTOBKE U
npodecCHOHATIBHOM e TeNbHOCTH. OpUEHTHPOBOYHAsL OCHOBA J€HCTBUI
110 TPUMEHEHHUIO MATEeMaTHUKHU B PEIICHUH MTPUKJIAAHBIX 3a7a4; TTOHATHS
MaTeMaTHYECKOro MOJICIMPOBAaHUS, METO]a U AJITOPUTMA PELICHUS 3a/1a4.
DNIEeMEHTBl MaTEMATUYECKOM JIOTUKH; HE0OOX0IMMOE U AOCTATOYHOE yCIIO0-
Busi. CUMBOJIBI MAaTEMaTUYECKOM JIOTUKHU, UX MCIIOJIb30BaHUE. MaTpHILIbI.
OcHoBHbIE OHATHUSA, AeHCTBUS HaJ MaTpulamu. Onpenenaurenu 2-ro u 3-
r'o HOPSIIKOB U UX cBOICTBa. MUHOpHI U anredpandeckue J0NOTHEHUS.
Paznoxxenne onpenenurens mo crpoke (croyodiry). ObpaTHas MaTpuia.
Panr marpuipsl. Cucremsl ABYX U TpeX JIMHEHHBIX ypaBHEHUN. MaTpuyHas
3aIIUCh CUCTEMBI JINHEWHBIX YpaBHEHUH U €€ pemenue. Teopema Kponeke-
pa-Kanemnnu. MccnenoBanue COBMECTHBIX CUCTEM JIMHEHHBIX YpPaBHEHUH.
bazucnsie pemenns. Merop 'aycca. @opmynsl Kpamepa.

CucreMbl KOOpAMHAT Ha IUIOCKOCTH U B ITpocTpaHcTBe. BekTopsl. [lonsaTue
JMHENHOTo npoctpancTBa. KoopauHatel BekTopa. JIMHEHO HE3aBUCHMBIE
BeKTOphl. [IpsamoyronbHblil 6a3zuc. PaznoxeHnue BeKTopa B IPSIMOYTOJIEHOM
Oasuce. Hampasinsromuye KOCMHYCHl U JJMHA BeKTopa. JIuHeliHble omnepa-
UM HaJl BEKTOpaMH B KOOpAMHATHOHM (opme. [lenenue orpes3ka B 3a/1aH-
HOM oTHoweHuH. CkalsipHOe npou3BeeHne BekTopoB. CBoilcTBa ckaisp-
HOTO TpPOM3BEAEHUS, (PU3NYECKHH CMBICH, BBIpa)K€HHE B KOOPAWHATHOM
dopme. [nrHa BEeKTOpa M Yroy MeXAay ABYMs BEKTOpaMmH. Y CIOBHE OPTO-
TOHAJIBHOCTU JBYX BEKTOPOB. [IpHMeHEHHE CKaIsApHOrO IMpPOU3BEACHUSA B
peleHnn NPUKIaJAHBIX 3a1ad. BekTopHOe NpOu3BENEHHE BEKTOPOB, €I
CBOWCTBA, BBIPAKEHHE B KOOPAUHATHON (popme. Y ciioBHE KOITMHEAPHOCTH
BEKTOpOB. DU3MYECKNd CMBICI BEKTOPHOro mpowusBenaeHus. llosrtue o
CMEIIaHHOM ITPOM3BEJICHNUH, BBIpaXKEHUE B KOOpAMHATHOM (opme. [lpume-
HEHHE BEKTOPHOI'O M CMEUIAHHOTO IPOU3BEICHUM.
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/o

Kpatkoe conepxanue nekuui

Komun-
Y4eCTBO
4acoB

[Tpak-
THYEC-
cKast
IIO/rO-
TOBKa

YpaBHEHUs JIMHUMA HA IUIOCKOCTHU. IlossipHBIE KOOpAMHATHI Ha IUIOCKOCTH.
®opmsr YPABHEHUS MPAMOM HA INIOCKOCTH. YTOJI MEXAY MPSAMBIMU. Y CIIOBUS
NapajuIeJIbHOCTH W NEPHEHAUKYISIPHOCTH MPAMBIX. YPAaBHEHHE ITyuKa
npsiMbIx. KpuBbie BTOPOro mopsiaKa: OKpyKHOCTb, 3JUIMIIC, TUNepOoa, na-
paboia, uX reoMeTpUUECKHE CBOICTBA U ypaBHEHHUs. Perenue 3anad.
[ToBepXHOCTH M MX ypaBHEHUs. YPaBHEHMS IJIOCKOCTH U IPSIMOUA B MPO-
CTPAHCTBE. YTOJ MEXKIY IUIOCKOCTSIMH. Y CIOBUS NApaJUICIbHOCTH U IIep-
NEHIUKYISIPHOCTU TUIOCKOCTEN. YTOI MEXAy npsiMbiMU. BzanMmHoe pacrio-
JIO’)KEHUE MPSIMBIX B MPOCTPAHCTBE. YTOJI MEXIY HNPSIMOH M IUIOCKOCTHIO.
[ToBepxHoctu BTOporo mopsaka. [{ununnpuueckue nmoepxuoctu. Cdepa.
Ommuncoua. ['mmep6onouasl. [lapaGomonnsl. ['eomeTpuueckue cBOWCTBa
9TUX MMOBEPXHOCTEH, HCCIeoBaHNe UX (POPMBI METOJOM CEUECHHUH.

MHO0K€eCTBO BEHIECTBEHHBIX Yncell. YncoBble ocienoBaTenbHocTu. Ipe-
JIeJI YACIIOBOM IOCIIEN0BATENIbHOCTH. Cxosuiecs U pacXoAsIiuecs: duc-
JIOBBIE ITOcienoBareabHocTy. [Ipu3Haku cxoqumoctu. Yucno e. Beraucie-
HUE IpeIesIOB YUCIIOBBIX MocenoBarenbHocTel. Ilpenen Gpynkuuu B Tou-
Ke, Ha OeckoHeuHocTu. ['eomerpuueckas wuocTpauus. OJHOCTOPOHHUE
npenensl GyHkuuid. beckoHeyHo manble QyHKIMH, WX CBOicTBa. becko-
HeuHOo Ooiypime (QYHKIHMH, UX CBSI3b C OECKOHEYHO MAaIbIMH (DYHKIIUSMHU.
TeopeMbl O cBsA3M (PyHKLUMHU, MMEIOLIEH mpenen, ¢ OSCKOHEYHO Malloi
¢ynkuueil. OcHOBHBIE TeOpeMbl 0 mpesenax. HeonpeneneHHOCTH U METo-
Jbl UX PACKPBITHS. BplunciieHne OAHOCTOPOHHMX IpenenoB. Teopemsl 0O
IIpeJIeIbHOM IIepeXOjie B HEpaBEHCTBaX. 3amedareibHble npeaesnsl. Cpas-
HEHHE OECKOHEYHO MallbIX (YHKIMHA. DKBUBaJCHTHbIE OECKOHEYHO MaJlble
¢yHkun. HenpepbIBHOCTh PYHKIIMI B TOUKE M HA MHOXKECTBE. TOUKH paz-
pbIBa QYHKLUHU U UX KJIACCU(UKALIUY.

3amauun, TPUBOISIINE K TIOHIATHIO TPOU3BOAHON. OmpesesieHne mpou3Bo/I-
HOW ¢yHKUMHU B Touke. OCHOBHBIE NpaBuia auddepeHunpoBaHus (QyHK-
. [IpousBonHas cnoxxHodt pyHkuuu. [Ipon3BogHbBIE OCHOBHBIX 3JIEMEH-
TapHbIX (QyHKIMHA, Tabmuna npous3BoAHbIX. OCHOBHbBIE TeopeMbl nudde-
PEHLIHAIIBHOTO MCUYUCIICHUS JEHCTBUTEIBHON MIEPEMEHHON U UX IPUMEHE-
Hue: Teopembl Depma, Posus, Jlarpanska, Komm. IIpaBuno Jlonurans.

[TepBooOpa3nas ¢yukuus. HeonmpeneneHHbIl MHTErpan M €ro CBOMCTBA.
Tabnuua uHTerpanoB. MeTonbl HHTETPUPOBAHUS: HEMOCPEICTBEHHOE MH-
TErPUPOBAHKE, METOJI 3aMEHBI [IEPEMEHHON B HEOINPEJECICHHOM MHTErpajie
U MHTETPUPOBAHME MO yacTsM. Pa3iokeHue paluoHaIbHBIX Jpobel Ha
npocreiiimue. MHTEerpupoBanyue panuoHalbHbIX (QyHKUMH. MHTErpupoBa-
HUE UPPaALMOHATBHBIX (QYHKIUH (CTENEHHbIE U TPUTOHOMETPUUYECKHUE O~
CTaHOBKH), TPUTOHOMETpUYECKUX (DYHKIUN. YHUBEpCcallbHAs TPUTOHOMET-
pHUyecKasl IOACTaHOBKA. BpIpaeHusi, HEMHTErpUpyEMbIE B KBalpaTypax.

3ajauu, NpUBOIAIINE K OHATHIO ONPENEIeHHOro nHrerpaia. OnpeneneH-
HbI1 uHTerpail. Teopema CyIIeCTBOBaHUs OIPEIAECICHHOIO WHTErpaja.
CaoiicTBa omnpezeneHHoro narerpana. IIponsBonHas HHTErpana mo Bepx-
HeMy nepeMeHHoMy npeneny. @opmyna Helorona-Jlelonuna. MuaTerpupo-
BaHME IO YaCTAM M 3aMCHA IEPEMEHHOW B OIPENEICHHOM MHTErpaje.
OnpezneneHHbI UHTETpajl OT HEUYETHOM M YETHOM (YHKIUHU 1O CHUMMET-
pPUYHOMY NPOMEXKYTKY. lIpriioxkeHne onpeneneHHoro NHTerpaja K peie-
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/o

Kpatkoe conepxanue nekuui

Komun-
Y4eCTBO
4acoB

[Tpak-
THYEC-
cKast
IIO/rO-
TOBKa

HUIO TEOMETPHUYSCKUX M (PHU3UUECKHX 33]1a4: BHIYMCICHUE TUIOMIAIU TIIOC-
KO (pUrypsl, JUIMHBI Tyry KpUBOH (TUIoIIaaei miockux (Guryp, AJIUHBL 1y-
T, IJIOMAJAN MOBEPXHOCTH, O0BhEMa Tela BpalieHus, paboThl, JaBICHUS,
CTaTHCTUYECKHX MOMEHTOB, IIEHTPA TSHKECTH TUIOCKOW (DHUTYpBHI).

OYHKIMK IBYX JACUCTBUTEIBHBIX MMEPEMEHHBIX, CIIOCOOBI ux 3amnanus. O0-
nacth onpenenenus. JInauu ypoBHs QyHKIUHU ABYX MepeMeHHbIX. YacTHbIe
MPOU3BOAHBIE IEPBOrO MOPSJIKA, UX TeOMETPUYECKUUA CMbICT. [loyHbIi
muddepeHnman, ero cBsi3b ¢ YaCTHBIMH MPOU3BOIHBIMU. VIHBApHAaHTHOCTh
dopmbl onHOTO Auddepennunana. [IpubnmmKkeHHbIe BRIYUCICHUS C TTOMO-
nipio nepBoro auddepennuana. [IponsBoansie n auddepeHnransl BhIC-
HIMX TOPSIIKOB.

3amaun, TpUBOJAIINE K MOHATHIO AuddepeHunanbabix ypaBHeHui (V).
[Mopsimox 1Y, pemenue 1Y mnepBoro mopsinka. HauaneHbie ycioBusi, 00-
niee pelieHue, yactuoe pemenue. 3aaava Kommu. Teopema cyiiectBoBaHust
U enuHCTBeHHOCTH pemeHus 3amaun Komm. 1Y I-ro mopsinka ¢ pasznmens-
omumMucs nepeMeHdbiMu. OnHopoansie JI.Y. mepBoro mopsiaka. JIunei-
Heie J1.Y. nepBoro nopsinka. Ypasaenue f. bepuysmu. [lone nanpaBneHuii.
Wzoknunsbl. 1Y Boicmux nopsakoB. HauanbHble ycnoBus, o01iee pelieHue,
yacTHOe pemrenue. 3amada Komm. [uddepeHnnanbabie ypaBHESHUS BTOPO-
ro MopsijiKa, JOMyCKarolue MOHMKEeHHE opsiika. JIuHeliHble 0AHOPOAHbIE
g depennmansabie ypasaenus (JIOJ1Y) Broporo nopsiika.

10.

YucnoBele psaabl, CyMMa psizia, CXOAUMOCTh U pacxoaumocTs. Heobxonu-
Mble ycioBus cxoaumocth. Pan lupuxine. I'apmonudeckuit psan. Psan reo-
METpHUYECKOM nporpeccuu. CBONCTBA CXOASAIIUXCS psaoB. Psnabl ¢ moso-
JKUTENbHBIMU uieHamu. [TpusHaku cpaBHeHus psiaoB. [Ipusnak JlamamoOe-
pa. Mnrerpansusiii npusHak Komm. 3Hakouepenyromuecs psaasl. [lpusnax
JlettGHuma. AGCOMIOTHAS, YCIOBHASI CXOJAUMOCTb.

11.

IIpenmMer  TeopuM  BEPOSTHOCTEH. Knaccupukanus ~ coObITHIL.
Knaccuueckoe M CTaTUCTMUYECKOE ONPENETIECHUSI BEPOSTHOCTH COOBITHS.
3aKOH  yCTOMYMBOCTHM  OTHOCHUTEIBHBIX  4acTOT. ['eoMmerpuueckue
BeposATHOCTH. Anredpa coObiTuil. KomOunaropuka. Teopembl Cll0XKEHUS
BEPOATHOCTEW M CIEACTBHS U3 HUX. YCIOBHAas BEPOSATHOCTb. TeopeMbl
YMHOXEHHUST BeposiTHocTed. Dopmyna mnonHoi BeposTHocTH. (Cxema
bepnyiu. @opmynsl Jlamnaca u [lyaccona.

12.

JluckpetHble ciydaliHble BEJIMYMHBI. 3aKOH pachpesesieHus, (QyHKIUS
pacnpeneneHusi. YuCIOBbIE XapaKTEpUCTUKU. DBHHOMUATBHBIA 3aKOH.
3akoH [lyaccona.

HenpepeiBHblE ~ Ccily4ailHblE ~ BEJIUYHHBI. OyHKIMS ~ TIOTHOCTH
pacrpeziesieHust BepoITHOCTEH. UNCIIOBbIE XapaKTepruCTUKH. PaBHOMEpHOE,
MOKa3aTelbHOE M HOpMallbHOE pacrpenencHus. [loHsTHe O pazsTUYHBIX
dbopmax 3akoHa Oonpmux uucen. Teopema bepuymm YeObimena.
[{enTpanpHas npeenpHas Teopema.

Hroro

14

10%

4.3. Coaepxanue JJaGOPaTOPHBIX 3aHATHI

JlaGopaTopHble 3aHATHS HE IPEyCMOTPEHBI YIEOHBIM IJIAHOM.
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4.4. CopepxaHue NPaAKTHYECKUX 3aHATHI
Ounas popma o0yueHust

[IpakTnue-
Ne . KomunuecTBo
i HanmeHnoBaH#e NpakTUYECKUX 3aHATHA 4ACOB CKas TMOATro-
TOBKa
1 | DnemMeHTHI TMHEHHON anreOphl 4 +
2 | DneMeHTHl BEeKTOPHOH anreOpsl 4 +
3 | AHanuTH4YecKas TeoOMeTpus 10 +
4 | DnemeHTh! TeOpuH QYHKINN KOMILIEKCHOTO IEPEMEHHOTO 3 +
5 | BBenenue B ananus 7 +
6 | duddepenunanbnoe ncuncinenne GyHKIUN OTHON epeMeHHON 8 +
7 | HeonpeneneHHbI HHTETpa 10 +
8 | OnpeneneHHbIN HHTETPAT 6 +
9 | OyHKIIUN HECKOJIBKUX MEPEMEHHBIX 6 +
10 | Auddepennmanbubie ypaBHEHHS 8 +
11 | KparHble ¥ KpUBOJIMHEWHbIE HHTErPaJIbl 6 +
12 | YucnoBsle U (HYHKIIMOHATIBHBIE PSI/IbI 8 +
13 | Teopust BEpOSTHOCTH 12 +
14 | OcHOBHBIC TOHATHUS U METOJIbI MATEMATUYECKON CTATUCTUKU 6 +
15 | Cratuctuueckas o0paboTKa IKCIIEPUMEHTAIBHBIX TAHHBIX 4 +
Hroro 104 40%
3aouHnas opma o0yueHus
[IpakTue-
Ne o KonnuectBo cKas MOAro-
i HaunmeHoBaHMe NpaKTUYECKUX 3aHATUI 4ACOB TOBKA
1. DreMeHTH! JIMHEHHOH anredpsl 1 +
2. DeMEeHTHl BEKTOPHOH anreOpsbl 1 +
3. AHanuTHuyecKkas reoMeTpHUs 1 +
4, Bseznenue B ananus 2 +
5 [[I/I(l)(i)evpeHI_lI/IaJIBHOC ucuucieHue pyHKIUKN OIHOM nepe- 2 +
MEHHOH
6. | HeompeneneHnHslii mHTETpal 2 +
7. OnpeneneHHblil HHTErpa 1 +
8. JlnddepennnanpHble ypaBHEHUS 2 +
9. CrnyuaitHblie cCOOBITUS 2 +
10. | CydvaiiHbIe BEIMIMHBI 2 +
HTroro 16 40%

4.5. Buabl U cojiep:KaHue CAMOCTOSITE/ILHOI padoThl 00y4aro M XCH

4.5.1. Bussl caMOCTOSATENBHOM paboThl 00yUYaromMxcst

Buasl camocTosTenbsHOM pa6OTLI o6yqaloumxc;1

KonnuectBo
4acoB
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1o ou- ITo 3a-
HOU OYHOM
dhopme dhopme
o0yue- o0yue-
HUs HUS
[ToaroToBKa K MPAaKTUYECKUM 3aHATHSIM 70 16
BrinonHeHne KOHTPOJILHOUN pabOThI 35
[ToaroToBka MHAWBUIYAIBHBIX MTUCBMEHHBIX PA0OT (TUIIOBBIX pacye- 70
TOB)
CamocTosATeIbHOE U3YYCHHUE OTICIBHBIX TEM U BOIIPOCOB 55 333
[ToaroroBka K MPOMEXYTOUHOM aTTECTALUU 9
Hroro 204 384
4.5.2. Coaepkanue CaMOCTOSATEIbHOI paboThl 00y4aAKOIIMXCH
Konunye- Konunye-
CTBO CTBO
No 4acoB 4acoB
- HaunmeHnoBanue TeM Wiv BOpoCoOB . | Ilo 3aou-
n/n [To ounoM .
(bopme HOH ¢op-
Me 00yye-
00y4eHus
HUS
Marpuipl, I€UCTBUS C HUMU. BhIUHMCIIEHHE ONpenesIUTeNei
| | pasmMuHbIMM cnocobamu. PemieHue cucteM JIMHEHHBIX 10
ypaBHeHH MetonoMm [aycca, mo ¢opmyrnam Kpamepa, ¢ 20
MOMOIIbI0 00PaTHON MAaTPUIIBL.
JluHeliHble omnepaluu HaJ BeKkTopamH. PasnoxeHue BekTopa
no Oasucy. Hampapnsiomme KOCHHYCHI M JUIMHA BEKTOpA.
2 | IlpumeHeHHne  CKaNspHOTO,  BEKTOPHOIO,  CMEIIAHHOTO 10 20
NPOM3BEACHUI B PEIICHWH NPUKIAAHBIX 3anad. lloHsTHE O
BEKTOPHBIX arpaMMax B HayKe M TEXHHKE.
Paznuunble ¢opmbl ypaBHEHUS TpSIMOM Ha IUIOCKOCTH.
Pemenue 3agay Ha MeTOJX KOOpAMHAT (PacCTOSHHE MEXIy
JIBYMs TOYKAMH, JEJIEHHE OTpe3Ka B JaHHOM OTHOIICHWH,
paccTosiHUE OT TOYKHU 710 NpsiMoit). KpuBble BToporo nopska:
3 | mpuBegeHHME K KAaHOHMYECKOMY BHJY, IIOCTPOCHHE Ha 20 20
IIOCKOCTH. TexHu4yeckue MpUIIOKEHUS TeOMETPUUYECKUX
CBOMCTB  KpuBBIX. IlocTpoeHme Tema  OrpaHMYEHHOIO
NOBEPXHOCTAMU. TexHHUECKHe MPUIIOKEHUS TEOMETPUUECKUX
CBOMCTB ITOBEPXHOCTEH.
[Toctpoenue rpaduKoOB dJIEMEHTAPHBIX (DYHKIUNA MMyTeM
npeoOpa3oBanuii  (MapaUiedbHBI  MEPEHOC, PaCTSKEHUE
4 | (cxkarue), oToOpaxkeHue). Boruncienne npeaenoB YUCIOBBIX 7 20
MOCJIeIOBAaTEILHOCTEH, TpenenoB (¢yHKiuu. MccmenoBanue
GyHKIMI Ha HEMTPEPHIBHOCTS.
BbruuciieHne TpenesioB UYMCIOBBIX  TOCIENOBATEIHHOCTEH, 20
npenenoB  ¢ynkmuu.  HccnemoBanwe — QyHKIMiA @ Ha 10
HETPEPHIBHOCTD.
KommekcHble ynciaa U IeHCTBUS HaJl HUMH. 4 20
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HuddepennmpoBanne cI0KHBIX QYHKIUH, a Takke QyHKIUH
3alaHHBIX ~HESBHO W  TapaMmeTpuueckdu. lIpuMeHeHue
nuddepennmana K MPUOIMKEHHBIM BBIYHCIICHUSIM.
[lpumenenne  muddepeHINaTPHOTO0  MCYHCICHHUS IS
ucciefoBaHus QYHKIMA U IOCTPOCHHS UX TPapHUKOB.

20

20

MCTO[[H HHTCIPHUPOBAHKUA HCOIIPCACICHHOIO HHTCTpaJia.

14

20

Bbruucnenne onpenenéHHbIX WHTErpasioB. HecoOCTBeHHBIC
UHTETPAIBI ¢  OCCKOHEUHBIMH  MpeaeaMu H  OT
HEOTpaHWYCHHBIX (QYyHKIUU. [IpuaokeHus omnpeaeIeHHOTO
WHTETpAJIa K pEHICHWIO 3a7ad T'COMETPHH, MEXaHWKU U
bU3HKH.

20

HpI/I6JII/DK€HHBIe MECTOABI BBIYUCIICHUA OIMPCACIICHHBIX
HHTEIrpajioB.

20

10

JuddepennmrpoBanue GyHKIUN IBYX epeMEHHBIX. [10THbIH
nuddepennuan. [Ipumenenue momHoro nuddepenHmnmana K
npuOIIMKEHHBIM BhIUUCIIeHUsIM. KacaTenbHast II0CKOCTh U
HOpPMaJb K TOBEPXHOCTH. DKCTPEMyMbl () YHKIIUH HECKOIBKUX
nepeMeHHbIX. OTbICKaHne HAMOOJBIINX U HAMMEHBIINX
3HaYeHUH PyHKIUU.

20

20

12

OcHOBHBIE ~ KJIaCCHl ~ YPaBHEHHWH,  HMHTEIPUPYEMBIX B
KBajIpaTypax: c Pa3IeISIOMUMHUCS NepeMEHHBIMH,
OITHOpPOJHBIE W JHHEHHBIE. [[uddepeHnnansabie ypaBHEHUS,
JIONYCKArOIie TTOHIKeHNE NopsiaKka. JInHeliHbIe 0THOPOIHBIC
muddepeHanbable  ypaBHeHUs. JIMHEHHBIE HEOIHOPOIHBIC
maddepenmanbHple  ypaBHEHHMS € NPaBOM  YacThIO
CHEeNMATBHOTO BHJA. MeTox Bapuamuu MPOU3BOJIEHBIX
HOCTOSTHHBIX. Pemenns HOPMaJIBHBIX CHCTEM
Qg epeHIMaIbHbIX YPABHEHUH METOIOM MCKITFOUCHHSL.

14

20

13

YucnoBele U (QyHKUMOHanbHble  psjapl.  [Ipumenenue
CTENEHHBIX PpAJOB B  TNPUOJMKEHHBIX  BBIYMCIICHUSX:
BbIYHUCIICHHE 3HaYeHUH QYHKUUH, ONpeaeaEéHHbIX HHTETPaIoB,
pemieHue audepeHInaIbHbIX YPaBHEHHH.

10

20

14

Pansl @ypre m0 TPUTOHOMETPUUYECKUM cucTeMaM. PopMyIIbl
s kodpouiueHToB  psaga. Pasnoxenue QyHKuuit B
Tpuronomerpudeckue psanasl Oypse. Pag Oypbe 11 4ETHBIX U
HEYETHBIX (pyHKUMNA. DOPMYIHPOBKA JOCTATOUHBIX YCIOBUI
cxonumoctu psagoB @Dypee. Pan dyppe mna ¢yHkuum c
J00BIM MEPUOJOM. YCIIOBUE NOTOYEYHOW CXOJUMOCTU U
CXOJIUMOCTH "B cpennem". IIpumenenue
TPUTOHOMETpUUECKUX psAnoB Dypbe B NPUOIHIKEHHBIX
BBIYMCIICHUAX. [IOHATHE O NPAKTUYECKOM TIapMOHUYECKOM

aHanuze. MaTerpan @ypee.

20

15

Briaucnenne JIBOMHEBIX u TPOMHBIX WHTETPAJIOB.
['eomeTpuyeckue u (QuU3NYECKUE MPUIOKEHHUS TBOWHOTO U
TPOMHOrO HWHTErpasioB. KpHBONMHENHBIE M TOBEPXHOCTHBIE
uHTerpanbl. Haxoxnenue QyHKIUU JIBYX MEPEMEHHBIX MO €€
noJtTHOMY uddepeHIuany.

10

20

17

MeTto/1bl BEIUKCIIEHMS BEPOSITHOCTEN. Teopema 0 MOBTOpEHUN
onbIToB (cxema bepnymnu). HauBeposiTHeias gactota npu
NOBTOPEHUM ONBITOB. Ciy4ailHble BEIMYMHBI M 3aKOHBI HX
pacnpezneneHus. BobluncieHue  BEpPOATHOCTH — MOMAJaHUS
CIIy4alHOM BEIMYMHBl Ha 3aJaHHBIM HHTEpBAJ] B Ciydae

20

20
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HOPMAJILHOTO  pacmhpeaencHus. [loHsATHE O JIBYMEPHOM
HOPMaJIbHOM PacHpeeICHHH.

18 | [locTpoeHWe CTAaTUCTHYECKOTO pacHpeiesieHusi BBIOOPKH.
Bbruncienne TOYEYHBIX OLIGHOK HEU3BECTHBIX IMApaMEeTpPOB
pacnpeneneHus 1o BbIOOpKe. MHTepBaJibHOE OIICHHMBAaHUE 12 20
napaMeTpoB  HOpPMaJbHOTO  pacmpeneneHus.  IIpoBepka
CTaTUCTHYECKUX THIIOTE3 KpuTepusimu [lupcona, CThroeHTA.
[TpoBeeHre KOPPEIALMOHHOTO U PErPECCHOHHOTO aHAIM3a.
19 | OcHoBHble TmOHATHS Teopuu Tpados. Jlepews. Jlec.
bunapubie nepeBbs. CBs3HOCTH rpada: MaTpUUHBIA U 24
CTpOUYHBIA crocoObl 3amaHusi rpada. Hekoropwie 3amaun
Teopuu rpados.

Hroro 204 384

5. YueOHO-MeTOANYeCKOE 00ecTieYeHre CAMOCTOATEIbHOH padoThl 00y4aroIMXCcst
10 JUCHHILJINHE

VYyebHo-mMeroanueckue pazpadorku umerorcs B Hayunoit 6ubmmoreke ®I'bOY BO IOxHo-
VYpansckuii 'AY:

1. TunoBble pacueTsl MO TeMe «DJIIEMEHThl JTUHEHHON M BEKTOPHOH anreOpsl» [DIeKTpoH-
HBIH pecypc]: MeToAnYecKre yYKa3aHus AJs CTYACHTOB OYHOM M 3a04HOM (hopM 00ydyeHUs [Hamnpas-
nenuit 35.03.06 Arpounxenepus, 13.03.02 DnexTposnepreTrka u ekTporexuHuka, 19.03.02 Ilpo-
JTYKThI IUTAHUS U3 PACTUTENBHOTO ChIpbs, 23.03.03 Dkcmtyaraus TpaHCHOPTHO-TEXHOIOTHYECKUX
MallliH ¥ KOMILUIEKCOB, crienuanbHocTH 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPe/l-
ctBa] / cocraButenu: Akynuu O.E., baxxenosa C.B.; KOxuno-Ypanbckuit 'AY, UHcTUTYT arpomxke-
Hepuu. — YensaOnHCK: OxH0-Ypanbckuit Ay, 2021.-65 c.— Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsle pacdersl o TeMe «OnpeaenTuTeNn, MaTPHIIbI, CHCTEMBI JIMHEHHBIX YpaBHEHUH,
BEKTOpHas anredpa, aHaJUTUYECKas TeOMETpHs» [DIEKTPOHHBIM pecypc]: MeToa. yKkas. JUlsl CTy-
NeHTOB O4HOU (opmbl 00yueHus [Hampasnenuid: 35.03.06 Arpounxenepus, 13.03.02 Dnextpo-
JHEpPreTHKa M MeKTpoTexHuka, 19.03.02 [IpoxykTel nuTaHusa U3 pacTUTENBHOrO chbipbd, 23.03.03
DKcIutyatalus TPaHCIIOPTHO-TEXHOJOTUYECKUX MalIMH M KOMILUIEKCOB, crnennanbHoctu 23.05.01
Hazemnble TpancnopTHo-TexHosornueckue cpenactnal / coct. M.H. 3emckoBa; HOxHO-Ypanbckuii
'AY, MHCTUTYT arpoMHXEHEPHH. — 3-€ U3]1., uctp. u gon. — Yensounck: FOxno-Ypansckuiit [AY,
2019. — 27 c. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKA [DIEKTPOHHBIA pecypc]|: METOAWYECKHE YKa3aHUs IS
CTY/IEHTOB OYHOM M 3a0uHOW (hopM oOyuenus [HampasieHuit 35.03.06 Arpounxenepus, 13.03.02
DnexTposHepreThka U eKkTpoTexHuka, 19.03.02 [IpoaykTsl NUTaHUS U3 PACTUTEIBHOTO CHIPbS,
23.03.03 Okcmryaranus TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIUH M KOMIUIEKCOB, CIIELIMAIBbHOCTU
23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHYecKue cpeactnal / coct.: O.E. Axynuu u ap.; FOxHo-
VYpansckuit 'AY, UactutyT arpounxkenepun. — Yensounck: HOxHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pesxxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTU4YeCKUI aHanu3 [DIeKTpOHHBIN pecypc]: yue0. mocobue i camo-
CTOATENbHONW pabOThl CTYIEHTOB OYHOM M 3a04HON (opM 00ydeHHs (HaIlpaBJICHUS MOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuanpaocTs 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UnctutyT arpounkenepun. — YensOuHck:
HOxHOo-Y panbckuit Ay, 2017.-70 c. — Pexum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBble pacueTsl 10 TeMe «BBeneHne B MaTeMaTHuecKuil aHanu3 QyHKIIUU OJTHOM Jeii-
CTBUTEJIbHOM MEepeMEeHHOI» [DIIeKTpOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYJIE€HTOB OYHOM (hOpMbI
ob0yuenus [HampasneHuid: 35.03.06 Arpourskenepus, 13.03.02 DnexTposHepreTuka U 1EKTPOTEX-
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Huka, 19.03.02 IIpoaykThl NUTAaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcrmyaTanus TpaHCIOPT-
HO-TE€XHOJIOTUYECKUX MAallMH U KOMIUIEKCOB, crennaibHocTh 23.05.01 Hazemnbie TpancmopTHO-
TexHonoruueckue cpeacrnal / coct. O.E. Akynuu ; FOxHo-Ypansckuii [AY, UHCTUTYT arponHxe-
Hepuu. — 3-¢ u3., ucrp. u gon. — Yensaounck: KOxuo-Ypansckuii ['AY, 2019. — 69 c. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumoBoii pacuer o teme «JluddepeHnnansHoe ucuncieHue GyHKIMN OJJHOMN JICHCTBH-
TEJIBHOM MEepeMEHHON M €ro MPHUIIOKEHHSD ISl CAMOCTOSITEIbHON pabOThl CTYACHTOB [DIEKTpOH-
HBIN pecypc]: [1s caMOCTOSTENbHOM pabOThI CTYJIEHTOB OYHBIX (akynbTeToB] / cocT.: C.B. baxke-
HoBa, U.C. Crabynut, M.B. ®ununnosa; KOxHo-Ypanbckuii ['AY, UHCTUTYT arpouHXEeHEPHH. —
YensOuHCK: HOxHO0-Ypanbckuii Ay, 2017.-70 c. — Pexum JlocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. Tunosble pacueTsl 1o TeMe «HTerpanbHOoe ucUUCiIeHne PYHKIIMU OJHOM NeHCTBUTENb-
HOM TIEPEeMEHHOI» Il CaMOCTOSATEIHHONW PabOTHI CTYJICHTOB [ DIEKTPOHHBIN pecypc]: METOA. yKa-
3anus / coct.: O.E. Axynuu, M.H. Apxunosa; lOxno-Ypansckuii ['AY, UHCTUTYT arpouHxeHe-
pun. — YenssOuHCK: HOxHo-Y panbckuit Ay, 2016. 82 c. — Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

8. TumoBsie pacuersl o Teme «uddepeHnnanbHoe U UHTETpaTbHOE UCUUCICHUS (DYHK-
MU JBYX MEPEMEHHBIX» [DIEKTPOHHBIN pecypc]: METOA. yKa3. [ CaMOCTOSITENbHON paboTh
CTYJICHTOB OYHOH W 3a04HOU (opm oOyueHus (HampaBieHus moaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneuuansHocTh 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxHo-
Vpaneckuit ['AY, Uuctutyr arpommkeHepuu. — Yensounck: HOxuo-Ypansckuit 'AY, 2018. —
80 c. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

9. TunoBble pacdeTsl 10 TeMe «PsapD»y [DNEeKTPOHHBIN pecypc]: METOJ. yKa3. IS CTYACH-
TOB OYHOU Qopmbl 00yueHus [HampasneHuii: 35.03.06 Arpounxenepus, 13.03.02 DnextposHepre-
THKa U 31eKTpoTexHuka, 19.03.02 [IpoaykTsl nuTaHus U3 pacTUTEIBHOIO chipbs, 23.03.03 Dkcmy-
aTalusi TPAHCIIOPTHO-TEXHOJOTHYECKMX MAIlMH U KOMIUIEKCOB, crnenuanbHocTtu 23.05.01 Hazem-
HBIE TpaHCIOpPTHO-TexHoJormueckue cpenacrsal / cocr.: O.E. Akymny, C.A. Ckpunka; FOxHO-
VYpansckuit 'AY, UHcTuTyT arpounxeHepuu. —3-¢ u34., uchp. u jgom. — Yemxsobunck: HOxHo-
VYpanbckuiit ['AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. uddepenunanbHble ypaBHEHHS B IPUKIIAJIHBIX 3a/1a4ax [DIEKTPOHHBIN pecypc]: MeToI.
yKa3. JUIsl CTYICHTOB O4YHOM (popMbl 00yueHus [Hampasnenuii: 35.03.06 Arpounskenepus, 13.03.02
OneKTposHEpreTKa U MeKTpoTexHuka, 19.03.02 [IpoaykTsl nuTaHus U3 PaCTUTEIBHOTO CBHIPBS,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 HazemHble TpaHCHOpPTHO-TeXHOJOrH4yeckue cpenctsa] / coct.: O.E. Akynuy,
C.A. Ckpunika, N.C. Crabymut; FOxno-Ypansckuii ['AY, UHCTUTYT arpowHXeHEpUH. — 2-€ U3]L.,
ucnp. u  jom. — Yema6unck: FOxno-Ypansckuit ['AY, 2019.-81c.—Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. Tumnooii pacuer o teme «Teopus BeposTHOCTEH» [DNEKTPOHHBIN pecypc]: METoA. yKas.
JUIs CTYJIEHTOB OuYHOM (opmbl 0OyueHus [HampasieHuit: 35.03.06 Arpounkenepus, 13.03.02
OneKTposHEpreTKa U MeKTpoTexHuka, 19.03.02 IIpoaykTel MUTaHUSA U3 PACTUTEIBHOTO CHIPHS,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUUECKHX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHOJNOTHYeckue cpeactsa] / coct.. O.E. Akynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuii 'AY, UHCTUTYT arponHXeHepuH. — 2-€ U3/1., HCIIpP. U JIOTL. —
YenstOuHCK: OxHO-Y panbckuit I'AY, 2019. - 106 c. — Pexxum JIOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

12. TunoBsle pacyeTsl 1o TeMe «MaTeMaTuueckas CTaTUCTUKAY [ DIEeKTPOHHBIN pecypc]: Me-
TOA. yKa3. JUIsl CTYACHTOB O4HOW (opmbl oOyueHus [Hampasnenuii: 35.03.06 ArpouHxeHepws,
13.03.02 DnexTposHepreTrka u 3nekTporexHuka, 19.03.02 IlpoaykTel nuTaHus U3 pacTUTENBHOIO
ceIpbs, 23.03.03 DkcmtyaTanus TpPaHCHOPTHO-TEXHOJIOTMYECKUX MAIlMH U KOMIUIEKCOB, CIIEIAAITb-
Hoctu 23.05.01 Hazemuble TpaHCHOPTHO-TEXHONOTHUYECKHUe cpeactBal / coct. M. H. Apxunosa;
IOxnO0-Ypansckuit ['AY, UactutyT arponrxenepun. — 4-e¢ u3., ucnp. u pom. — YensOunck: FOx-
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HO-YpalbCKUil Ay, 2018.-72 c. — Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

13. Meroanyeckue yka3aHusi U KOHTPOJIbHBIC 3a/IaHUS IO MaTeMaTUKe JJIsl CTYJACHTOB 3a04-
HOH (popMmbI 0OyUeHMS [DNEeKTPOHHBIN pecypc]: [HampaBiaeHue moarotoBku 35.03.06 ArpounxeHe-
pus, 13.03.02 DnekrposHepreruka u anekrporexuukal / coct.: O.E. Axkymuu [u np.]; FOxno-
VYpaneckuii I'AY, HacTHTYT arpowmxkeHepun. — Yensounck: FHOxuo-Ypansckuii 'AY, 2020. —
176 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

6. ®OH/I OLIEHOYHBIX CPEICTB /IS MPOBEIeHHU s
NMPOMEKYTOUYHOH aTTecTANMU 00Y4AIOIIHUXCS M0 IUCHHUIJIMHE

Jlnst ycTaHOBJICHHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKK 0Oyd4aronuxcst TpedoBanusiMm OI'OC
BO pazpabotan GoHA OLIEHOYHBIX CPEICTB AJISl TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOBEACHUS
MIPOMEXYTOUHOM aTTecTaluu 00ydaromuxcs no aucuuruinHe. MOH OLEHOYHBIX CPEICTB Mpel-
crasieH B [Ipunoxenun.

7. OCHOBHAsI U JONOJIHUTEIbHAS YUeOHAasl JIUTEepPaTypa, HeoOXoAuMasi 1JI1 OCBOEHMSI
AMCUMILTNHBI

OcHoBHas 1 IOTOJHUATENbHAS yyeOHas uTepatypa umeercst B Haydanoit 6ubnmoTexe u srex-
TpOHHOI nH(OopMaroHHO-00pa3zoBaTenbHol cpere PI'BOY BO FOxHo-Ypansckuii [AY.

OcHoBHas:

1. Bepman I'.H. COopHHK 3a/1a4 110 KypCy MaTeMaTHYECKOTO aHanmu3a: yueOHoe mocobue /
I''H. bepman. — 9-e u3n., crep. — Cankr-IletepOypr: Jlanb, 2020. — 492 c. — Pexxum poctyma:
https://e.lanbook.com/book/126705

2. bepmant A.®. KpaTkuii Kypc MareMaTH4ecKoro aHaiuza: ydeOHoe mocobue /
A.®. bepmant, N.I'. ApamanoBud. — 16-e u3n. — Caukr-IlerepOypr: Jlanb, 2021. — 736 ¢. — Pexxum
noctyna: https://e.lanbook.com/book/167905

3. EmenpsnoB ['.B. 3amauHuk 1mo Teopuu BEPOSITHOCTEH M MAaTEMaTHYECKOW CTATHUCTHKE:
yuebHoe mocobue mis By3oB / [.B. Emenbsnos, B.II. CkuroBuu. —4-e uzn., crep. — CaHkT-
[MerepOypr: Jlanp, 2021. — 332 c. — Pexxum noctyna: https://e.lanbook.com/book/169813

4. 3amopoxen, I'. . PykoBoacTBO K pelieHHIo 3ajad 10 MaTeMaTH4YeCKOMY aHajIu3y :
yaebHoe mocobue / I'. U. 3amopoxken. — 8-¢ uzn.,crep. — Cankr-IlerepOypr : Jlanp, 2021. — 464
c. — ISBN 978-5-8114-0912-9. — TekcT : 31ekTpoHHbIH // JIaHb : 371€KTpOHHO-OMOIMOTEUHAs CH-
crema. — URL.: https://e.lanbook.com/book/168361

5. Knerenuk, /. B. COopHMK 3a7au 110 aHAJIMTHYECKOW T€OMETpUH : ydeOHoe mocodue ams
By30B / /I. B. Knerenux ; [lon penakuueit H. B. E¢umona. — 17-e uzn., crep. — Cankr-IlerepOypr
: Jlans, 2022. — 224 c¢. — ISBN 978-5-8114-1051-4. — TekcT : 37eKTpOHHBIH // JIaHb : 371€KTpOH-
HO-OmbOnmoTeunas cuctema. — URL: https://e.lanbook.com/book/187823

6. Koxyxos, C. ®. Co0pHUK 3a/1a4 110 AUCKPETHOM MaTteMaTuke : yueOHoe nmocoodue / C. O.
Koxyxos, I1. . CoBepTtkoB. — 2-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 324 ¢. —
ISBN 978-5-8114-2588-4. — TekcT : 31eKTpoHHBIH // JIaHb : 31eKTpOHHO-OMONIMOTEYHAasl cUCTEMA.
— URL: https://e.lanbook.com/book/212675.

7. Muxonu, C. B. JluckperHas maremaTuka ajs OakajlaBpa: MHOXECTBA, OTHOILIEHUS,
¢bynknuu, rpadsl : yaednoe nocobue / C. B. Mukonn. — Cankr-IlerepOypr : Jlanp, 2021. — 192
c. — ISBN 978-5-8114-1386-7. — TekcT : 31eKTpoHHbIH // JIaHb : 371€KTPOHHO-OMOIMOTEYHAas CH-
crema. — URL.: https://e.lanbook.com/book/168465

JlonmosiHUTEIbHAS:

1. CnpaBouHuK o MaTeMaTUKe AJis 6akanaBpoB : yueOHoe mocodue / A. 10. Bnosun, H. JI.
Boposnmoga, JI. A. 3onkuna, B. M. Myxuna. — Cankr-IlerepOypr : Jlanp, 2021. — 80 ¢. — ISBN
978-5-8114-1596-0. — Texkcr : anexkTpoHHblii // JlaHb : 3IE€KTPOHHO-OMOIMOTEYHAsT CUCTEMa. —
URL: https://e.lanbook.com/book/168692
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2. IpakTudeckue 3aHATHS 0 anredpe. KoMIuiekcHbIe yrciia, MHOTOWICHHI : yueOHOe MOCo-
oue / 1O. B. Bonkos, H. H. Epmonaesa, B. A. Ko3siHuenko, I'. U. Kyp6aToBa. — Cankr-IleTepoypr
: Jlanb, 2021. — 192 c¢. — ISBN 978-5-8114-1743-8. — TekcT : 21neKTpOoHHBIH // JIaHb : 371€KTpOH-
HO-OmbOmmoTeunas cuctema. — URL: https://e.lanbook.com/book/168700

3. Epycammmmckuid, 1. M. [luckpernas maremaruka. Teopus u MpakTUKyM : yaeOHUK / S1. M.
Epycaimmckuii. — Cankrt-IlerepOypr : Jlans, 2022. — 476 ¢. — ISBN 978-5-8114-2908-0. —
Texcr:  anextponsslii /  Jlamb  :  3leKTpOHHO-OMOMMoOTe4yHass  cuctema. —  URL:
https://e.lanbook.com/book/212897.

4. Jlucuukue B. T. MaremaTuka B 3a/1auax ¢ pelieHUsIME [ DIIEKTPOHHBIN pecypc]: yueOHoe
nocobue / Jlucuukun B. T., Conoseitunk U. JI. - Canxr-Iletepoypr: Jlans, 2020 - 464 c. - {ocTym k
nojHoMy Tekcty ¢ caidita DBC Jlans: https://e.lanbook.com/book/126952

5. Harancown, U. I1. Kparkuii kypc BbICIIe MmaTeMaTukH : yueoHoe ocodue / U. I1. Haran-
con — 10-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 736 c. — ISBN 978-5-8114-0123-
9.— Tekcr: onekTpoHHbIM // JlaHb : 2JeKTpOHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/167767

6. IIpomxkun, C. C. Maremartuka amns pemenus pusndeckux 3anadll : yuedHoe mocodue / C.
C. Tlpomknn. — Cankr-Ilerepoypr : Jlanp, 2021. — 384 c. — ISBN 978-5-8114-1670-7. —
Texcr:  anextponHslii /  JlaHb  :  3NeKTpOHHO-OMONMoOTe4yHass  cuctema. —  URL:
https://e.lanbook.com/book/168721

7. ®uxrtenronsl, I'. M. OCHOBBI MaTeMaTH4YeCKOro aHalu3a : y4eOHUK JIsl BY30B : B 2 ya-
crax / I'. M. ®uxtenronbi. — 14-e u3g., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Yacts 1 :
OcHoBbl MaTtemaTuueckoro ananmza — 2022. — 444 c¢. — ISBN 978-5-8114-9104-9. — Tekcr :
AEKTPOHHBIH // Jlann : AIEKTPOHHO-OMO IO TEUHAS cucTema. — URL:
https://e.lanbook.com/book/184192

8. ®uxrtenromnsiy, I. M. OCHOBBI MaTEeMaTHYECKOTO aHaIW3a : y4eOHUK i By30B / [. M.
@uxrtenronbll. — 13-e uza., crep. — Cankr-IlerepOypr : Jlanb, 2022 — Yacte 2 : OcHOBBI MaTe-
MaTtryeckoro ananusza — 2022. — 464 c. — ISBN 978-5-8114-9256-5. — TekcT : 35eKTpOHHBI# //
Jlans : anexTpoHHO-OMOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/189424

9.lllumages, B. C. Havana Beicmieit maremaruku : yaeOHoe mocobue / B. C. [llumayeB. — 5-
e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 384 c¢. — ISBN 978-5-8114-1476-5. — Texkcr :
3JIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/168509

8. Pecypchbl uHGOPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu «AHTEepHETY,
He00X0AUMbIe 1JI51 0CBOCHHSI THCIUIITHHbI
1. Eaunoe okHO focTymna K yueOHO-MeTOAMYeCKUM pa3paboTkam https://toypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. VYuusepcuterckas oubmmoreka ONLINE http://biblioclub.ru/
9. MeToauyecKkue yKazaHus AJsl 00y4aOLIUXCS M0 OCBOEHUIO TUCIUTLTUHBI

VYuyebHOo-MeToIMUecKkrue pa3paboTku nmeroTcst B HayuHoil Ombnuoreke M 3JIeKTpOHHON MH-
dhopmarmornHo-oopazoBarenbHo cpene PI'BOY BO HOxuo-Ypanbckuii [AY:
1. TunoBble pacueTsl MO TeMe «DJIEMEHThI JIMHEHHON 1 BEeKTOPHOH anreOpbl»: MeToauYe-
CKHM€ yKa3aHWsl sl CTYJICHTOB OYHOM W 3a04uHO# (hopm o0yueHust [Hampasienuit 35.03.06 Arpo-
nnxenepus, 13.03.02 DnekrtposHepretuka u vekrporexHuka, 19.03.02 [IpoaykTsl nuranusa us
pacTuTenbHOTO Chipbs, 23.03.03 Dkcrutyaramusi TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH W KOM-
IUIeKCOoB, crenuanbHocTd 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CpezcTBa] / cocTa-
putenn: Axynud O.E., baxenoBa C.B.; IOxHo-Ypanbckuii 'AY, UHCTUTYT arpomxeHepuu. —
YenstOuHCK: HOxHO-Ypanbckuit I'AY, 2021.-65 c.— Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf
2. Tumnossle pacueTsl o TeMe «OnpeaenTuTenn, MaTPHILIbI, CUCTEMbI JIMHEHHBIX YpaBHEHUH,
BEKTOpHas airedpa, aHaJuTHYecKasi reoMeTpus» [DIEeKTPOHHBIN pecypc]|: METON. yKa3. i CTy-
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JIeHTOB O4YHOM (opmbl 0OyueHus [Hampasinenuid: 35.03.06 Arpoumxkenepus, 13.03.02 Dnexrpo-
SHEpreTuka U eKTpoTexHuka, 19.03.02 [TpoaykTel MUTaHUSA U3 PACTUTENBHOTO ChIpbs, 23.03.03
OKcIulyatalus TPaHCIIOPTHO-TEXHOJOTUYECKUX MalIMH M KOMILUIEKCOB, crneunanbHoctu 23.05.01
Hazemubie TpancnopTHo-TexHOJorudeckue cpencrnal / coct. M.H. 3emckora; FOxHo-Ypanbckuit
'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U3]., ucrp. u gon. — Yensounck: FOxno-Ypansckuiit [AY,
2019. — 27 c. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc]|: METOAWYECKHE yKa3aHUs IS
CTYJICHTOB OYHOM W 3a04HOU (popMm 00ydeHus [HampasieHui 35.03.06 Arpoumxenepus, 13.03.02
DneKTposHEepreTuKa U MeKTpoTexHuka, 19.03.02 [IpoaykTel nIUTaHUsI U3 PACTUTEIBHOTO CHIPbS,
23.03.03 OkcrmyaTtanys TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMILUIEKCOB, CIECIMaIbHOCTU
23.05.01 Hazemuble TpaHcropTHO-TeXHOJOrHueckue cpenctnal / coct.: O.E. Akynuy u ap.; FOxHo-
VYpanbckuii I'AY, Unctutyt arpounxenepun. — YensOunck: FOxuo-Ypansckuii 'AY, 2019. —
32 ¢. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTHYCCKUN aHAW3 [DIEKTPOHHBIN pecypc]: yued. mocodue ais camo-
CTOSITENIbHOW PalOThI CTYIEHTOB OYHOW M 3a04HOM (GopM 00ydeHus (HampaBlIEHUS MOJATOTOBKU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cneuuanpHocTh 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UHcTuTyT arpounkenepun. — YensaOuHck:
FOxHo0-Ypansckuit TAY, 2017.-70 c. — Pexxum JIOCTYyIIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. Tunossle pacueTsl o TeMe «BBeneHne B MaTeMaTHUeCKUil aHamu3 (PyHKIKUK OAHOMN Jeii-
CTBHUTEJIBHON NMEPEMEHHOM» [DNEKTPOHHBINA pecypc]: METOJ. yKa3. Ui CTYyJEHTOB OYHOU (OPMBI
oOyuenus [Hanpasienuii: 35.03.06 Arpounxenepus, 13.03.02 DnekTposHepreTuka 1 31EKTPOTEX-
Huka, 19.03.02 IIpoaykThl NUTAaHUS U3 PACTUTENBHOIO Chipbs, 23.03.03 DkcryaTanus TpaHCIOPT-
HO-TEXHOJIOTHYECKHX MAIllMH U KOMIUIEKCOB, crnenuaibHoctu 23.05.01 HazemHble TpaHCIOPTHO-
TexHoJoruueckue cpeacraal / coct. O.E. Akynuu ; FOxHo-Ypansckuii [AY, UHCTHTYT arponHxe-
Hepuu. — 3-¢ u3., uctp. u gon. — Yensaounck: KOxuo-Ypanbckuii 'AY, 2019. — 69 c. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TunoBoii pacuer no teme «/Juddepennuansuoe ncurcienue GyHKIUH OAHON JEWCTBU-
TEJIbHOW MEPEMEHHON U €ro MPUIIOKEHUS» JUIsl CAaMOCTOSITENIbHOM paboThl CTYAEHTOB [DIEKTPOH-
HBIN pecypc]: [A7s caMOoCTOATEeNIbHOM paboThl CTYACHTOB OYHBIX (akyiabTeToB] / cocT.: C.B. baxe-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; FOxHo-Ypansckuii 'AY, UHcTUTYT arpouHXkeHepuun. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2017.-70 c. — Pexxum JOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TunoBsle pacueTsl 1o TeMe «VHTerpagbHOe UCUHCICHUE (PYHKIIUU OJHOW JEeHCTBUTEb-
HOM TMEPEMEHHOW» JIJISl CAaMOCTOSITEIbHOM PaboThI CTYACHTOB [ DJIEKTPOHHBIN pecypc|: METo. yKa-
3anus / coct.: O.E. Axynnu, M.H. Apxunosa; KOxHno-Ypanbckuii 'AY, UHCTUTYT arponHxeHe-
pun. — YensiOnHck: OxHo0-Y panbckuit Ay, 2016. - 82 c. — Pexxum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

8. TumoBsie pacuetsl 1o Teme «JnddepeHnnansHoe 1 UHTETpaTbHOE UCUUCICHUS (DYHK-
UM JIBYX TE€PEMEHHBIX» [DJEKTPOHHBIM pecypc]: METOJ. yKa3. [/l caMOCTOATENbHON paboThI
CTYJICHTOB OYHOM U 3a04HOH (opm oOyueHus (HampasieHus noxaroroBku 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-
VYpaneckuit 'AY, Uncturyr arpounxkenepuu. — YensOunck: HOxHo-Ypanbckuit I'AY, 2018. —
80 c. — Pesxxum nmocryma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

9. TunoBble pacdeTsl 10 TeMe «PsapDy [DIEKTPOHHBIN pecypc]: METOMA. yKa3. JUIsl CTY/ICH-
TOB O4HOU Qopmbl 00yueHus [HampasneHuit: 35.03.06 Arpounxkenepus, 13.03.02 DnexTposHepre-
THKA U AJeKTpoTexHuka, 19.03.02 IIpoaykTel muTaHUs U3 PaCTUTENBHOTO ChIpbs, 23.03.03 Dkcruny-
aTanusl TPAHCIOPTHO-TEXHOJIOIMYECKUX MAIMH M KOMILIEKCOB, creunanbHoctu 23.05.01 Hazem-
Hbl€ TpaHCIOpPTHO-TexHoJorudeckue cpencrsa] / coct.:. O.E. Axkynuu, C.A. Ckpunka; HOxHo-
Vpanbckuit 'AY, VHCTUTYT arpoumHXeHepuu. —3-€ u3d., uchp. u jgomn. — Yensbunck: FOxHo-
VYpansckuit [AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.
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10. duddepenunanbubie ypaBHEHHUS B IPUKIIAJHBIX 3a/1a4ax [ DIEKTPOHHBIN pecypc]: METOI.
yKa3. UIsl CTYIGHTOB O4YHOU (hopMbl 00yueHus [HanpasieHnuii: 35.03.06 Arpounxenepus, 13.03.02
DneKTposHepreTuKa U MeKTpoTexHuka, 19.03.02 [IpoaykTel IUTaHUSI U3 PACTUTEIBHOTO CBHIPbS,
23.03.03 Okcrmyartanusa TPAaHCHOPTHO-TEXHOJOTMYECKUX MAIlWH U KOMILIEKCOB, CIEIUaIbHOCTU
23.05.01 Hasemnple TpaHCHIOPTHO-TeXHOJNOTHYecKue cpencrtBa] / cocr.. O.E. Akynuuy,
C.A. Cxpunka, U.C. Ctabynut; KOxno-Ypanbckuii ['AY, UHCTUTYT arpouH)XeHEpUU. — 2-¢ U3[I.,
ucnp. u  jom. — Yemaounck: FOxno-Ypansckuit ['AY, 2019.-81c.—Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. Tunogoii pacuet o Teme «Teopusi BEpOSITHOCTE» [ DIEKTPOHHBIN pecypc]: METO. yKas.
JUIsL CTYACHTOB O4YHOW (opmbl oOyuenus [HampaBieHuit: 35.03.06 Arpowmmxkenepus, 13.03.02
DneKTposHepreTKa U MeKTpoTexHuka, 19.03.02 [IpoaykTsl IUTaHUSI U3 PACTUTEIBHOTO CBHIPbS,
23.03.03 OkcrmnyaTtanys TPAaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMILUIEKCOB, CIEIMaIbHOCTU
23.05.01 Hasemnble TpaHCHOPTHO-TeXHOJNOTHYecKue cpencrtBa] / cocr.. O.E. Akynuuy,
M.B. ®ununmnosa; IOxHo-Ypanbckuii 'AY, MHCTUTYT arpouH)XeHEepUu. — 2-€ U3/1., UCTIP. U JOIL. —
YensOunck: HOxHO-Y panbckuit Ay, 2019. - 106 c. — Pexum JOCTyMa:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

12. TumnoBsie pacueTs 1o TeMe «MaTemMaTHdecKasi CTaTUCTHKa» [ DIIEKTPOHHEBIN pecypc]: me-
TOA. yKa3. JUIi CTYIEHTOB Ou4HOM (opmbl 0OydeHus [HampasieHuii: 35.03.06 ArpounkeHepus,
13.03.02 DnexTposHepreTrka u 3neKkTporexHuka, 19.03.02 [IpoaykTsl NUTaHUS U3 PACTUTEIBHOIO
ceIpbsd, 23.03.03 DkcmyaTanusi TpaHCIIOPTHO-TEXHOJOTMUYECKUX MAIIMH U KOMIUIEKCOB, CIIELUalb-
Hoctu 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJNOTHYECKHE cpeactBa] / coct. M. H. Apxurmona;
HOxno-Ypanbckuit 'AY, UncTUTyT arpounxeHepuu. — 4-e u3f., ucnp. u jgom. — Yensaduuck: FOx-
HO- Y paibCKHi Ay, 2018. - 72 c. — Pexxum J0CTyHa:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

13. Meroanyeckue yka3aHusi 1 KOHTPOJIbHBIC 3a/IaHUS IO MaTEMATHKE ISl CTYJCHTOB 3a04-
HOU opMbI 00yueHus [DIEKTPOHHBIN pecypc]: [HampaBieHue noarotosku 35.03.06 Arpounxene-
pusi, 13.03.02 DnekrposHepreruka u aekrporexuukal / coct.: O.E. Axkymnu [u np.]; FOxno-
VYpansckuii ['AY, Uncturyr arpounkenepun. — YensOunck: HOxno-Ypansckuit I'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

10. UndopmaumoHHbIe TEXHOJIOTHH, UCIIOJIb3YyeMble MPH 0CYIeCTBJIEHUHN 00pa30BaTEeIbHOI0
npouecca no IMCUMILINHE, BKJIKYAs NepeYyeHb NPOrpaMMHOro odecneyeHus u uHGopmanu-
OHHBIX CIIPABOYHBIX CHCTEM

B HayuHoii OubnmoTeke ¢ TepMUHAJIBHBIX CTaHLUUN MPEIOCTaBIsIeTCA OCTYN K 0a3am aaH-
HBIX:

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

- «CenpX03TeXHUKa» (aBTOMATU3UPOBAHHAs CIPAaBOYHAsI CUCTEMA);

- My TestX10.2.

[Mporpammuoe obecrnieucHue: MS Office, Windows.

11. MaTepuajbHoO-TeXHHYecKasi 0a3a, HeoOXoaUMAas JAJIsl OCYlLIeCTBJICHUsI 00pa3oBa-
TEeJbHOI0 NPoIecca Mo JUCIUIJINHE

Y4eOHble ayaiuTOpuUM IS NPOBEICHUS 3aHATHH, NPEAYCMOTPEHHBIX NPOrpaMMOoi,
OCHaIlleHHbIC 000pY/I0BAaHHEM M TeXHHYECKHMH cpeacTBamMu o0y4yeHnus. Ilomemenus aus ca-
MOCTOSITeJIbHOI padoThl 00yUYaroIMXcs

1. Yuebnas aymutopusi Juisi TPOBEICHHS 3aHSITHHA JICKIIMOHHOTO M CEMHUHAPCKOTO THIIOB,

IPYIIOBBIX U UHANMBUIYATbHBIX KOHCYJBTALMMI, TEKYIIETO KOHTPOJII M MPOMEKYTOUHOM aTTecTa-
uu Ne 405.
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2. YueOHast aymiuTOpus sl TPOBEICHUS 3aHATUN JEKIIMOHHOTO U CEMUHAPCKOTO THIIA, KYp-
COBOT'0 MPOEKTUPOBAHUS, TPYNIOBBIX U MHAWBUIYAJTbHBIX KOHCYIbTAllMH, TEKYIIET0 KOHTPOJS U
IIPOMEXYTOUHOM arrectanuy; [lomemenne st camoctosTenbHON paboTsl Ne 423.

3. YuebHas ayauTopus AJis IPOBEICHUS 3aHATHI CEMUHAPCKOTO THIA, KypCOBOT'O MPOEKTH-
POBaHMsI, TPYMIIOBBIX U WHAWBUYyaTbHBIX KOHCYIBTAIUNA, TEKYIIErO KOHTPOJIS U TPOMEKYTOUHOM
arrectarnuu; [lomernieHue s caMoCTOSITeIbHON paboThl Ne 427,

3. YuebOHas ayauTopus JJis POBEICHUS 3aHITHI CEMUHAPCKOTO THIA, KypPCOBOTO MPOCKTH-
pOBaHMsI, TPYNIOBBIX U UHAWBUIYATbHBIX KOHCYIbTALMNA, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM
arrecranuu; [Tomemenue s camocTosTenbHOM padboTsl aya. Ne 149.

Hepeqenb 060py210BaHI/Iﬂ U TEXHUIECCKUX CPEACTB oﬁyqe}mﬂ

DKpaH NEePEeHOCHOU, TIPOSKTOP, HOYTOYK.
Y4eOHO-HarIAHbIe TOCOOMS: TOBEPXHOCTH BTOPOIO MOPSIKA.
[TK DUAL-G2010/KXK18,5, TIK P-4/1GB/160Gb/monutop 17, Ilpoextop Acer, Dkpan Matte.
IIK DUAL-G2010/KK18,5, IIK P-4/monutop 17, nmpoexktop BenQ, sxpan ECONOMY.
Cuctemusiii 6;10k. MoHHTOD.

IIPH/IOKEHHUE

®OH/JI OHEHOYHbLIX CPEJICTB

JUTSL TEKYIIETO KOHTPOJISl YCIIEBaEMOCTH U MTPOBECHUS MPOMEKYTOYHON aTTeCTalluu
o0yJaronmxcst
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COAEPKAHHUE

KoMmnieTeHIu 1 uX UHIUKATOPBI, (POPMUPYEMBIE B MPOIECCE OCBOCHUS JUCIIUILITMHBI
[Toxazarenu, KpUTEpUU U IIKaJa OLEHUBAHUS WHAUKATOPOB JOCTHXKEHUS chHOopMHpO-
BaHHOCTH KOMIIETEHIINHN

Tunosble KOHTPOJIbHBIE 331aHUS U (WJIM) UHBIE MaTEpUasbl, HEOOXOUMBIE I OL[CHKU
3HAHW, YMCHHM, HABBIKOB U (WJIM) OMBITA JACSITEILHOCTH, XapaKTEPU3YIOMINX CPOPMHU-
POBaHHOCTbh KOMIIETEHLIUI B MPOILIECCE OCBOEHHUS TUCLMILINHBI

Meroanueckue marepualbl, ONpPeesione MpoUeaypbl OLEHUBAHUS 3HAHUM, yMme-
HUH, HABBIKOB U (WUJIM) ONBITA JEATEIBHOCTH, XapaKTEPU3YIOIINX CPOPMUPOBAHHOCTD
KOMIIETECHIINI

4.1. OneHoYHbBIE CpeICTBA JIsl IPOBEACHUS TEKYIIETr0 KOHTPOJISl YCIIEBaeMOCTH B IPO-
1ecce MPaKTUYECKON MOATOTOBKHU

4.1.1. Onpoc Ha MPAKTUYECKOM 3aHATUU

4.1.2. OueHuBaHKE UHANBUAYAILHOTO 3aJaHKsI (THIIOBOTO Pacyera)

4.1.3. OnieHuBaHME KOHTPOJIBHON PabOThI
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4.2. Tlpoueaypsl ¥ OICHOYHBIC CPEJICTBA IS MPOBEACHHUS MPOMEKYTOUHON aTTecTa-
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1. KoMmnereHuum m UX HHIAUKATOPBI, (popMHUpYeMBbIe B IIpoLecce 0CBOCHUS TUCIHU-
NJIMHBI

OIIK-1 CnocoGeH pemiath TUIOBBIE 33a4l MPO(HECCHOHATBLHOM JESITSIIPHOCTH Ha OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB MAaTEMATHUYECKUX M E€CTECTBCHHBIX HAyK C MPUMEHEHUEM HH(OpPMAIMOHHO-

KOMMYHHKAIIUOHHBIX TEXHOJIOTHI

HaumenoBanue
®opmupyembie 3YH OIIEHOYHBIX
CPEICTB
Kox u Haumeno- %
BaHHME UHIUKATO- = 2 = =
pa IOCTHIXKEHUS 5 a g g
KOMITETCHIIUHT 3HAHUS yMEHUSs HaBBIKU > & % §
2E| 2E
2.
=
WJI-1onk-1 OOyyarommiicss | OOyuaromuiics OOyuarommiicst | 1.0tBer | 1. Dk3a
Hcnonb3yer oc- | mO/DKEH  3HATH: | JOJDKEH  YMETh: | JOJDKEH BIaJETh: | Ha MeH
HOBHBIC 3aKOHBl | OCHOBHBIC TIOHS- | UCIIOJIb30BAThH HaBBIKAMH HC- | TIpaK- 2. 3auer
€CTeCTBEHHOHA- | TMSI M METOJbI | MAaTeMAaTUYECKUN | TOJb30BaHUS Ma- | THYe-
VYHBIX JUCIM- | MaTEMaTUKU JUIs | anmapaTr Jjisi pe- | TEMaTH4YECKOro | CKOM
IUTMH JUISL pellie- | pEellieHus  CTaH- | MIeHUs CTaH- | ammapara Jis 3aHs-
HUS CTaHJAPTHBIX | JAPTHBIX 3a]a4 B | JAPTHBIX 3a7a4 B | PEIICHUS CTaH- | THH.
3a/la4 B COOTBET- | COOTBETCTBHHM C | COOTBETCTBUU C | JAapTHBIX 33134 B | 2.UH-
CTBUU C HaIlpaB- | HaNpaBJIEHHO- HaIpaBJIEHHO- COOTBETCTBUU C | JTUBHU-
JICHHOCTBIO MIPO- | CThIO Tpodeccu- | cTbio mpodeccu- | HampaBlIEHHO- | JIyallb-
(deccroHaNbHOW | OHAJTBHOW  JIes- | OHABHOW  Jies- | CThIO mpodeccu- | HOe 3a-
NEeSTeNbHOCTH | TETbHOCTH - TEIHHOCTH - OHAJILHOM Jiesi- | JlaHue
(b1.0.09-3.1) (b1.0.09-V.1) TEJIHLHOCTH - (Tuno-
(b1.0.09-H.1) | Boit
pacyer).
3.Te-
CTUPO-
BaHHE
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OIIK-5 Criocoben y4acTBOBaTh B POBEICHUH SKCIIEPUMEHTAIBHBIX UCCIIEAOBAHUM B Tpodeccro-
HaJILHOU JIEITEILHOCTHU

HaumenoBanue
®opmupyembie 3YH OLIEHOYHBIX
CPEICTB
Koa u Haumeno- %
BaHUE UHAUKATO- = = =
pa JOCTHKCHUS 5 a é =
KOMITIETEHIINH 3HAHUS yMEHUS HaBbIKU > & % §
2% 3E
2.
=
WJI-1onk-s OOyyarormiics OO0yyarommiics OOyuarommiics 1. Otser | 1. 3auer
Y4acTByeT B 3KC- | JIOJDKEH 3HATH: JIOJI’KEH YMETh: JIOJKCH BlaaeTh: | Ha
NEepUMEHTAIBHBIX | QyHIaMEHTa b- | MPUMEHATH Ma- HaBBIKAMH T10- IIPaKTH-
UCCJIEJOBaHUSIX HbIE OCHOBBI Ma- | TEMaTHYECKHM CTpoeHust mare- | 1CCKOM
10 UCTIBITAHUIO TEMaTUKU HeoO- | ammapaTt npu MaTHYECKHX MO- | 3aHA-
CEINbCKOXO03I- XOQUMEBIE IS Y4aCTHH B IKC- neieil Heo0xo- ™hy.
CTBEHHOM TEXHHU- | y4acTHS B IKC- MepUMEHTaJIb- JTUMBIX JJIs y4a- 2.Un-
KU MIepUMEHTAJIb- HBIX UCCIIEZIOBA- | CTUS B 3Kcrepu- | AHBH-
HBIX UCCJIE0BA- | HUAX I10 UCIIbI- MEHTAJIbHBIX Hc- | AYajlb-
HUSIX T10 UCTIBI- TaHUIO CEIbCKO- | cleloBaHusx mo | HOC 3a-
TAHHIO CEIbCKO- | XO3SMCTBEHHOM | UCIIBITAaHUIO AaHHuE
XO3SIICTBEHHOMN TEXHUKH - CENIbCKOX 0351~ (THIO-
TEXHUKH - (51.0.09-Y.2) | crBeHHO# TexHn- | BOH
(51.0.09-3.2) KH - pacder).
(1.0.09-H.2) | 3.Te-
CTHPO-
BaHUC

[IKO-1 CnocoGeH mpoBOIUTh HAy4YHbIE UCCIEAOBAHUS MO OOLIETIPUHATHIM METOIUKAM, CO-
CTaBJIATh UX ONUCAHUE U (HOPMYIUPOBATH BHIBOJBI.

HaunmenoBanmne
®opmupyemsie 3YH OIIEHOYHBIX CPEJICTB
Kon n HanMmeHo-
BaHWE WHJUKa- ‘é | 2
oy
TOpa  JJOCTHIKE- < e ‘E
_ > Q
HUS KOMIIETESH AHARMS yMeHHUs HaBBIKHA S % 9
1805071 g £ =
2 g o
o & ST
= <
E o = =
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N/I-1nko-1 O6yuatomuiicst | O0yuaromuics
HpOBOI[I/IT Hayq- JOJIDKCH 3HATh: | JOJIDKCH YMCTBZ
HBIC HCCJICJI0Ba- | OOIICTIPUHATHIC | MCIIOJIb30BaTh
HUsA, OIIMCBIBACT | MaTEMaTH4C- 06H_[CHpI/IHSITBIe
uX U GOPMYIH- | CKH€ METOJUKH | MaTeMaTHye-

PYET BBIBOJIbI

AJI1 TPpOBCACHUS

CKHC MCTOAUKH

HAaY4YHBIX WC- | 1JIsl IPOBEIICHUS
CJICIOBAaHH, HaY4YHBIX uc-
ONKUCHIBATh UX U | CJIECIOBAHUH,
(hopMyIIMpOBaTh | OMHCHIBATH UX H
BBIBO/IbI - | dbopmynupoBaTh
(b1.0.09-3.3) BBIBO/IBI -
(b1.0.09-V.3)

OO6yuaromuiics 1.01BeT 1.3auér
JOJKCH BIIAJICTh | HA  TIPaK-
HaBBIKAMH:. HC- | THYECKOM
M10JIb30BaHUS 3aHITHH.
obmenpuHAThIX | 2.1HAMBH
MaTreMaTuye- yallbHOE
CKHX METOIUK | 3aJaHue
JUIsl IPOBEJEHUS | (TUIIOBOM
Hay4HBIX uc- | pacuér).
CIICIOBAHUM, 3. Tectu-
ONHUCHIBATh WX U | pOBaHUE.
bopmynupoBaTh

BBIBOJIBI -
(b1.0.09-H.3)

2. [Toka3aTe/iu, KpUTEPHH M IIKAJA OLEHUBAHNUSI HHAUKATOPOB JOCTHKEHUS KOMIeTeHIU

I/IZ[‘IOHK‘l - UCIIOJIB3YCT OCHOBHBIC 3aKOHBI CCTCCTBCHHO-HAYYHBIX TUCHUILINH IJI PCIICHUA
CTaHAAPTHLIX 3aJia4 B COOTBETCTBUH C HAIIPABJICHHOCTBIO HpO(l)GCCI/IOHaJH)HOI\/JI JACATCIIBHOCTH.

q)OpMI/Ipy- KpI/ITepI/II/I 1 1IKaJla OOCHHUBAHUS PE3YJILTATOB O6y‘IGHI/I$I 10 JUCHUIIIIMHE
embie 3YH | Henmocrarounsiii | Jlocrarounstii ypo- | Cpennuii ypoBens | Beicokwuii ypo-
YPOBCHBb BCHb BCHb
51.0.09-3.1 OOyuarommiics He Oobyuarommiics cnado OOyuarommiics ¢ He- OO0y4aromuiics ¢
3HAET OCHOBHEIE 10~ 3HAeT OCHOBHEBIC MMOHS- | 3HAYMTEJBbHBIMHU OIIMO- | Tpedyemoii creme-
HSTHUS M METOJBI Ma- | THS M METOJbI MaTeMa- KaMH M OTIEIbHBIMH HbBIO TIOJTHOTHI U
TEeMaTUKH, KOTOpBIE | THUKH, KOTOpBIE HE0OXO- npobenamu 3Haet oc- TOYHOCTH 3HAeT
HEOOXOANUMBI ISt JIMBI JIJIsL pELICHUs HOBHbIE ITOHATHS U M€~ | OCHOBHBIE HIOHSTHUS
PpeLlIeHUsI CTaHaAapT- CTaH/apTHBIX 3a/1a4 B TOJIbl MATEMATHKHU, KO- | W METOJIbl MaTeMa-
HBIX 33/1a4 B COOTBET- COOTBETCTBHH C TOpbIE HEOOXOAUMBI JUTs THKH, KOTOPBIE
CTBHH C HaIpaBJIeH- HaIpaBJIeHHOCTHIO peLIeHus CTAaHIAPTHBIX | HEOOXOMMBI JIJIst
HOCTBIO Tipoheccro- | MpodecCHOHANbHOM Jie- | 3a7a4 B COOTBETCTBHH C pelIeHust CTaH-
HaJIbHOM IS TEeIbHO- ATEILHOCTH HaIpaBJIeHHOCTHIO JIApTHBIX 33724 B
CTH npodeccHOHaNbHOU Jie- COOTBETCTBHH C
ATEIBHOCTH HAaIPaBJICHHOCTBIO
pogecCHoHaNb-
HOMl AeSTEILHOCTH
b1.0.09-Y.1 OOyuarommiics He Oobyuarommiics cnado OOyJaronmiicss ymeeT OO0yuarommiics
YMeEeT HCIOIb30BaTh yMeeT HUCIIOJIb30BAaTh HCIIONB30BaTh OCHOB- YMeEeT HCIO0JIb30-
OCHOBHBIC IOHSATUSI U | OCHOBHBIC 3aKOHBI OC- | HBIC OHITHS ¥ METOMBI BaTh OCHOBHbIC
METOJIbl MATEMaTHKH, | HOBHbIE MOHSITHS U Me- MaTeMaTUKH, KOTOPbIE | HOHSTHS U METObI
KOTOpbIE HEOOXO/1H- TOJIbl MATEMAaTHKU, KO- HEOOXOUMBI ISl pe- MaTeMaTHKH, KO-
MBI JUISL peIeHHs TOpbIe HEOOXOAUMBI JUTsI HICHHS CTaHIAPTHBIX TOpbIE HEOOX0 1~
CTaH/IapTHBIX 32/1a4 B | PpEIIeHUs CTAaHJAPTHBIX | 3a/a4 B COOTBETCTBUH C | MBI JUIS PEIICHHs
COOTBETCTBUH C 3aj]a4 B COOTBETCTBHH C HaIpPaBJICHHOCTHIO CTaH/IapTHBIX 3a-
HaIpaBJIeHHOCTHIO HarpaBJIeHHOCTHIO npodeccroHabHOI 1e- Jlad B COOTBET-
npodeccroHabHON | TpodeccHOHANBHOM Jie- | ATENbHOCTH C HE3HAYH- CTBHUH C HAIPaB-
JeATEeIbHOCTH ATEIBHOCTH TEeNbHBIMU 3aTPYAHEHHU- JICHHOCTBIO TIPO-
MU (beccroHanbHON
JIeATEeIbHOCTH
b51.0.09-H.1 OOyuaronumiics He OOyuaronmiics ciado OOyuaronmiics ¢ He- OO0yuaronmiics
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BJIaJIEET HABBIKAMH
HCIIOJIB30BaHUS OC-
HOBHBIX OHATHHA U

METOI0B MaTeMATHUKHU
JUTS PELICHUS CTaH-

JApTHBIX 33724 B CO-

OTBETCTBHH C
HANPaBJICHHOCTHIO
npoQeCCUOHATBHOM
JIeATEILHOCTH

BJIaJIcE€T HABBIKAMU HUC-
MM0JI530BaHMS OCHOBHBIX
MOHATHI U METOJIOB Ma-
TEMaTHKH JJIS pEIICHUS
CTaHIAPTHHIX 33734 B
COOTBETCTBMH C
HaIPaBJICHHOCTHIO
npodeccroHabHOI 1e-
SITEILHOCTH

0OJBIINMHU 3aTPYyIHE-
HUSIMM BJIAJCET HaBbI-
KaMH MCITOIb30BaHUS
OCHOBHBIX OHATHH U
METOJ0B MaTEMATHKU
JUTSL pEIIeHUs CTaH-
JApTHBIX 3a7a4 B COOT-
BETCTBHH C HAIIPABJICH-
HOCTBIO podeccro-
HAJLHOH IE€ATENBHOCTH

CcBOOOJIHO BIIaJEET
HaBBIKAMU UCIIOJIb-
30BaHUSA OCHOBHBIX
TMOHATHHA B METO-
JIOB MaTEMAaTHKHU
JUISL pEILICHUS
CTaH/IapTHBIX 3a-
J1a4 B COOTBET-
CTBUH C Halpas-
JICHHOCTBIO TPO-
(heccroHanbHOM
JIEATENBHOCTH

NI-1omnk-5 - y9acTByeT B SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUSX 110 UCIIBITAHUIO CEb-
CKOXO3SMCTBEHHON TEXHUKH

dopmupy- Kputepuu u mkana oreHUBaHUs Pe3yJbTaTOB 00YUYEHUS 110 JTUCIUILUINHE
embic 3YH Henocrarounsii | loctaTounslil ypo- Cpenunuii ypoBeHb Bricokuii ypo-
YPOBEHDb BCHb BCHb
b1.0.09-3.2 OO0yuaromuiics He OOyuarornuiics ciado OOyuaronuiics ¢ He- OO6yuatromuiics ¢
3HACT OCHOBHBIC I10- 3HACT OCHOBHBLIC ITOHS- 3HAYUTCIIbHBIMHU OIlII/I6— Tpe6yeM0171 CTeIie-
HATUA U METOObBI OC- THUA U METOObI OCHOB KaMU U OTACJIIbHBIMU HBIO IIOJTHOTHI U
HOB MaTEMaTHYECKO- MaTEMAaTHYECKOTO U npobeaMu 3HaeT 0C- TOYHOCTH 3HAET
IO ¥ CTATHCTUYECKOTO | CTATHCTHYECKOTO MOJIE- | HOBHBIE IIOHATHS M M€- | OCHOBHEIE ITOHSITHS
MOJICTMPOBAHUS He- JIUPOBaHHs HEOOXO0IH- TOJBI OCHOB MaTeMaTH- 1 METOIBI OCHOB
00XOIUMBIE /TSt y4a- | MBI ISl YYaCTHsl B OKC- | YECKOTO U CTATUCTHUYE- | MATEeMaTHYECKOTO
CTHS B 9KCIIEPUMEH- MEPUMEHTAIBHBIX UC- CKOT'O MOJICIIUPOBAHKS | M CTATHCTHYECKOTO
TaJIbHBIX HCCIIEA0BA- | CIIEAOBAHMUSX TI0 UCMbI- | HEOOXOJMMBIC IS yda- MO/JICITUPOBAHHUS
HHUSAX TI0 UCTIBITAHUIO TaHUIO CTHUS B OKCIIEPUMEH- HEOOXOUMBIE IS
CEJILCKOXO3SMMCTBEH- | CEILCKOXO3MMCTBEHHON | TalbHBIX UCCIIEI0BAHM- y4acTHsl B IKCIIE-
HOﬁ TCXHUKU TCXHUKU X 10 UCIIBITAHHUKO pI/IMeHTaHLHLIX HcC-
CEJILCKOXO03AMCTBEHHOM CJIEJOBAaHUAX II0
TEXHUKHU HUCIIBITAHUIO
CEJIbCKOX 0351~
CTBCHHOM TEXHHKH
b1.0.09-V.2 OO0yuaromuiics He OO6yyarommiics cnabo OOyuaronuiicst ymeeT OO6yyaronuiics
YMEET MCTIOJIb30BATh yMEET UCIOJIb30BaTh HCITOIE30BaTh OCHOB- YMEET UCIOJIb30-
OCHOBHEIE TTOHATHS 1 OCHOBHEIE TTOHSTHS 1 HEIE TTIOHSATHSA ¥ METOJILI BaTh OCHOBHEIE
METOJIEI OCHOB MaTe- | METOJBI OCHOB MaTéMa- | OCHOB MAaTEMATHYECKO- | IOHATHS U METOIBI
MaTHYECKOTO MOJIE- THYECKOTO MOJICITHPO- IO MOJICIIUPOBAHUS He- OCHOB MaTeMaTH-
JUPOBaHUS HEOOXO- BaHHs HEOOXOUMBIE 00X0IUMBIe JIJIsI y4a- YECKOTO MOJIENH-
JUMBIC JI y‘IaCTI/Iﬂ B JJIA y‘IaCTI/IH B DKCIIC- CTHUS B 3KCHepI/IMeH- pOBaHI/IH HCO6XO-
3KCHepI/IMeHTaJ'H)HI)IX pI/IMeHTaHLHLIX HCCJIC- TAJIbHBIX UCCJICAOBAHU- JOUMBIC OJIA yqa-
HCCIICOOBAHUAX 10 JOBAHUAX 11O UCIIBITA- X 110 UCIIBITAHHUKO CTHUS B 3KCHepI/I-
UCIIBITAHUIO HHUIO CCHBCKOXO3HﬁCTBeHHOﬁ MCHTAJIbHBIX HUC-
CEJILCKOXO3SMCTBEH- | CELCKOXO3AMCTBEHHOM TEXHUKU C HE3HAUU- CIIEJOBAHUAX TI0
HOﬁ TCXHUKU TEXHUKU TCJIbHBIMH 3anyHHeHI/I- UCIIBITAHUIO
SIMH CEIBCKOX 035~
CTBEHHOM TEXHUKH
51.0.09-H.2 OOyuarommiics He Oobyuarommiics cnado OO0yuarommiics ¢ He- OO0yuarommiics

BJIaJIEET HABBIKAMH
HCIOJIB30BaHUS Ma-
TEeMaTHYECKUX METO-

JIOB M OCHOB MaTeMa-
THYECKOTO MOJIEIIH-
poBaHUs HEOOXOIH-
MBbI€ [T y9acTHus B

AKCIIEPUMEHTATHHBIX
HCCIIEAOBAHMIX 110

HMCIBITAHUIO CEJILCKO-
XO03SMCTBEHHOH TeX-

HHUKHA

BJIaJIceT HABBIKAMH UC-
TIOJIb30BaHMs MaTeMa-
THYECKHX METOJIOB U
OCHOB MaTeMaTHYECKO-
ro MOJICJIMPOBaHUS He-
o0xoauMBbIe IS yda-
CTHUS B OKCIIEPUMEH-
TaJIbHBIX HCCIIEI0BAHU-
SIX TIO MCIBITAHUIO
CeJNbCKOXO0351CTBEHHOM
TEXHUKH

OONBIIMMH 3aTPyIHE-
HHUSMU BJaJiceT HaBbI-
KaMH HCITOJIb30BaHUSA
MaTeMaTHYECKUX METO-
JIOB ¥ OCHOB MaTeMarTH-
YECKOTO MOJIEITUPOBA-
HHS HEOOXOIUMBIE IS
y4acTHusl B OKCIIEPUMEH-
TaJIbHBIX UCCIIENOBAHH-
SIX 10 MCTIBITAHUIO
CENBCKOXO03SIMCTBEHHOM
TEXHUKHU

CBOOOJIHO BIIAJICET
HaBBIKAMHU HCIIOJIb-
30BaHUs MaTeMa-
THYECKUX METOJIOB
U OCHOB MaTeMa-
THYECKOTO MoJie-
JUPOBAHUA HEOO-
XOJIMMBIE AJIsl yua-
CTHS B IKCIIEPH-
MEHTaJIbHBIX HC-
CJIC/IOBAHUSIX 110
HCIIBITAaHHIO CEJIb-
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CKOXO03SIMCTBEHHO
TEXHUKHA

W J1-1nko-1 - TPOBOAMUT HAYYHBIE UCCIIETOBAHMS, OMUCHIBAET UX U (POPMYIHUPYET BHIBOJIBI.

dopmupy- Kputepuu u mkasna olieHUBaHUS PE3yabTaTOB O0YUCHHS 110 TUCIUTIINHE
emble 3YH | Henocrarounsiii | Jloctatounsiit ypo- | Cpennwuii ypoBeHb | Bbicokwii ypo-
YPOBEHDb BCHb BEHb
b1.0.09-3.3 OOyyatromuiicst He OOyyatomuiicst cnabo OOyyaromuuiics ¢ He- OO0yuaromuiics ¢
3HAeT OONICTIPUHATEIC | 3HACT OOUICTIPUHATBIC | 3HAYMTEIBbHBIMHU OIIKO- | TpeOyemoii crerme-
MaTeMaTHYeCKUe Me- | MaTeMaTHYeCKHEe METO- KaMH ¥ OTICIbHBIMH HBIO TIOJTHOTHI
TOJMKY IS IPOBENie- | JAHUKH JJIst IPOBEICHHS npobenamu 3HaeT 06- TOYHOCTH 3HACT
HUSl HAYYHBIX HCCIIe- HAayYHBIX UCCIIEI0Ba- MICTPUHSATEIE MaTeMa- OOIIETIPUHATHIE
JIOBaHMiA, OTUCHIBATD HUH, OMTICHIBATE MX M | THYECKHE METOIUKH JJIsSI | MaTeMaTHICCKHe
UX ¥ QOPMYIHPOBATE | (POPMYIHPOBATH BEIBO- MPOBEICHHUSI HAYIHBIX METOJIMKH IS
BBIBOJIBI TIbT HCCIIEIOBAHUM, OTIMCHI- | MPOBEICHUS HAyY-
BaTh MX U POPMYIHPO- HBIX HCCIIeIOBa-
BaThb BbIBO/JIbI HI/II71, OIIMCBhIBATh UX
u popmynupoBarth
BbIBO/JIbI
51.0.09-V.3 OOyuaromnuiics He OOyuarornuiics ciado OOyJarouiics ymeeT OOyuaronuiics
yMeeT UCTIOIb30BATh yMEEeT UCTIOIb30BATh HCIIONB30BaTh 00IIe- yMEET HUCTIOIB30-
OOIIEeTIPUHATHIE Ma- OOIIENPUHATBIC MaTe- | MPUHSATHIE MaTeMaTHde- | BaTh OOIICTIPHHS-
TEMATHYECKHAE METO- | MAaTHYECKHE METOIUKH CKM€ METOJUKH IS TBIE MaTeMaTHYe-
JIMIKH JUTS IPOBEJICHUS | JUTSA TIPOBEICHUS HAYY- TIPOBEICHHUS HAYYHBIX CKHE METOIUKH
HAyYHBIX UCCIIEI0BA- HBIX MCCIIeIOBAHHIA, HCCIIEIOBAaHUH, OTIMCHI- JUTSL IPOBEICHUST
HHH, OTIMCHIBATE HX ¥ | ONHUCHIBATh MX M Op- BaTh MX U GQOPMYIIUPO- | HAYIHBIX UCCIIEIO-
(bOPMYITHPOBATE BbI- MYJIUPOBATh BBIBOJIBI BaTh BBIBOJIGI C HE3HA- | BaHMWH, ONMCHIBATH
BOJbI YUTENBHBIMU 3aTpylHe- | WX ¥ GOpPMYIUpO-
HUAMHAU BaThb BbIBO/JIbI
b1.0.09-H.3 OOyuaromnuiics He OOyuarornuiics ciado OOyuaromnuiics ¢ He- OOyuaronuiics
BJIA/ICCT HABBIKAMH BJIajIceT HABBIKAMH HC- OONMBIINMHU 3aTPyIHE- CBOOOTHO BIIa/ICET
HUCIIOJIb30BaHUA 06— I10JIb30BaHUA O6I]_[erPI- HUSIMU BJIAACCT HABbI- HaBbIKaMH HCIIOJIb-
INETIPUHATHIX MATC- HATBIX MAaTEMAaTHYCCKUX KaMHU HCIIOJIb30BAaHUA 30BaHUsA 06U_IerI/I-
MAaTUYCCKHUX METOOUK METOAMK JJId IPOBCJIC- O6H.[erI/IH$[TI)IX mare- HATBIX MaTEMaTu-
JUISL TIPOBEICHUSI HUS HAYIHBIX HCCIIEN0- MaTHYECKHUX METOIUK YECKHX METOIHK
HAyYHBIX UCCIIEIOBA- | BaHHiA, OMMUCHIBATE MX U | IS IPOBEJICHUS HAyY- JUISL IPOBEICHUST
HHH, ONIMCHIBATE UX U | (DOPMYIHPOBATH BEIBO- HBIX MCCIIEOBAHHI, HAY4YHBIX UCCIIEMN0-
(GOPMYITHPOBATH BbI- JIbT OITMCHIBATE UX U QOp- BaHMMH, OIIMCHIBATE
BOJIBI MYJIUPOBAThH BBIBOJIBI uX ¥ GOPMYIHPO-
BaThb BbIBO/IbI

3. TunoBble KOHTPOJIbLHBIE 3aJaHNUS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE VISl OLEHKH
3HAHMii, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapaKTepu3ymmux cpopMupo-
BAHHOCTb KOMIIETEHIIUI B Mpoecce 0CBOEHUS U CIUNTHHBI

TumnoBbie KOHTPOJBHBIE 3a/JaHUS U MaTePUAIIbl, HEOOXOIUMBIE JUTsl OIICHKW 3HAHUH, YMEHUI
1 HaBBIKOB, COJIEPIKATCS B yUeOHO-METOUYECKUX pa3paboTKax, MPUBEACHHBIX HUXKE.

1. TumoBble pacueThl O TeMe «DJEMEHTHI JUHEHHON W BEKTOPHON anreOphl»: MeToaude-
CKHE YKa3aHHUs JUI1 CTYyJEHTOB OYHOM M 3a04HOIl ¢opm oOyueHus [Hampasnenuit 35.03.06 Arpo-
naxkeHepus, 13.03.02 DOnexrposHeprerrika u anekTporexHuka, 19.03.02 ITpoaykTel nmutaHus us3
pacTuTenbHOro cbipbs, 23.03.03 Dkcmmyaranus TPaHCIOPTHO-TEXHOJIOTMUECKMX MAlIUH U KOM-
meKcoB, crnenranbHocTh 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPEeACTBa] / cocTa-
purenu: Axymuu O.E., baxenoBa C.B.; IOxuno-Ypansckuit ['AY, UucTuTyT arpomxenepuu. —
Yena0MHCK: OxHO-Ypanbckuii T'AY, 2021. - 65 c.— Pexxum JIoCTyna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf
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http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. Tumnossle pacyeTsl Mo TeMe «OnpeaenTuTeNn, MaTPHUILIbI, CUCTEMbI JIMHEHHBIX YpaBHEHUH,
BEKTOpHas anreOpa, aHAIMTUYECKasi TEOMETPUs» [DIEKTPOHHBIM pecypc|: METON. yKa3. s CTy-
JIEHTOB O4YHOU (opmbl 0OyueHus [HampasneHwii: 35.03.06 Arpoumxenepus, 13.03.02 Duextpo-
SHEpreTuka M eKkTpoTexHuka, 19.03.02 [TpoaykTel MUTaHUSA U3 PACTUTENBHOIO Chipbs, 23.03.03
OKcIulyatalus TPAaHCIIOPTHO-TEXHOJIOTUYECKUX MAalIMH M KOMIUIEKCOB, crneunainbHoctu 23.05.01
Hazemubie TpancnoptHo-TexHoJorudeckue cpenacrnal / coct. M.H. 3emckoBa; FOxxHo-Ypanbckuit
'AY, MHCTUTYT arpoMHXEHEPHH. — 3-€ U3.., uctp. u gon. — Yensounck: FOxno-Ypansckuiit [AY,
2019. — 27 c. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc]|: METOAWYECKHE YKa3aHUs IS
CTYJICHTOB OYHOM W 3a04HOU (popMm 00ydeHus [HampasieHui 35.03.06 Arpoumxenepus, 13.03.02
DnexTposHepreTuka U uekTporexHuka, 19.03.02 IIpoayKTsl NUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 OkcrmnyaTtanys TPAaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMILUIEKCOB, CIEIMaIbHOCTU
23.05.01 Hazemnble TpaHcropTHO-TeXHOJOrHUecKue cpenctnal / coct.: O.E. Akynuy u ap.; FOxHo-
VYpanbckuii I'AY, Unctutyt arpounxenepun. — YensOunck: FOxuo-Ypansckuii 'AY, 2019. —
32 ¢. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTHUCCKUI aHaIu3 [ DIEKTPOHHBIN pecypc]: yued. mocobue s caMo-
CTOATENbHONW pabOThl CTYIEHTOB OYHON M 3a04HOM (hopM OOydeHMs (HArpaBiI€HUs MOJATOTOBKHU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansaocts 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UHcTuTyT arpounkenepun. — YensaOuHck:
FOxHo0-Ypansckuit TAY, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. Tunossle pacueTsl o TeMe «BBeneHne B MaTeMaTHUeCKUi aHamu3 (PyHKIKUK OAHOMN Jeii-
CTBUTEJILHON MEpPEMEHHOI» [DIIEKTPOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYJIEHTOB OYHOU (hOpMbI
oOyuenus [Hanpasienuii: 35.03.06 Arpounxenepus, 13.03.02 DnekTposHepreTuka 1 IEKTPOTEX-
Huka, 19.03.02 IIpoaykThl NUTAaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcryaTanus TpaHCIOPT-
HO-TEXHOJIOTHYECKHX MAIllMH U KOMILIEKCOB, crnenuanbHocTu 23.05.01 Hazemuble TpaHcmopTHO-
TexHoJoruueckue cpeacrnal / coct. O.E. Akynuu ; FOxHo-Ypansckuii 'AY, UHCTHTYT arponHxe-
Hepuu. — 3-¢ u3., uctp. u gon. — Yensounck: KOxuo-Ypanbckuii [AY, 2019. — 69 c. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumnoBoii pacuer no teme «uddepenumansuoe ucuucienne GQyHKIMU OJHOU JAEHCTBH-
TEJIbHOW MEPEMEHHON U €ro MPUJIOKEHUS» JUIsl CAaMOCTOSITENIbHOM paboThl CTYAEHTOB [DIEKTPOH-
HBIN pecypc]: [A7s caMoCcTOosTeNbHONU paboThl CTYI€HTOB O4YHBIX (akyibTeToB] / cocT.: C.B. baxe-
HoBa, 1.C. Crabynur, M.B. ®ununnosa; FOxHo-Ypansckuii 'AY, UHcTUTYT arpounnxeHepuun. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2017.-70 c. — Pexxum JOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TumnoBsle pacueTsl 1o TeMe «VHTerpagbHOe UCUHCICHUE (PYHKIUU OJHOW JEeHCTBUTEb-
HOM TMEPEMEHHOW» JIJISl CaMOCTOSITEIbHOM PaboThI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METo. yka-
3anus / coct.: O.E. Axynmuu, M.H. Apxunosa; KOxHo-Ypansckuii AY, UHcTUTYT arponHxeHe-
pun. — YensiOnHck: HOxHo-Y panbckuit Ay, 2016. - 82 c. — Pexxum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

8. TumoBsie pacuetsl o Teme «JnddepeHnnanbHoe U UHTETpaTbHOE UCUUCICHUS (DYHK-
UM JIBYX TE€PEMEHHBIX» [DJEKTPOHHBIM pecypc]: METOJ. yKa3. [/l caMOCTOATENbHON paboThI
CTY/ICHTOB OYHOW W 3a04HOH ¢opm oOydeHus (HampasimeHus moaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneuuanpHOcTh 23.05.01)] / coct.: O.E. Axynuu [u nap.]; FOxHo-
VYpaneckuit I'AY, Uncruryr arpounkenepuu. — YensOunck: HOxno-Ypanbckuit I'AY, 2018. —
80 c. — Pesxxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

9. TunoBble pacdeTsl 10 TeMe «PsapDy [DIEKTPOHHBIN pecypc]: METOMA. YKa3. JUIsl CTY/ICH-
TOB O4HOH (opmbl 00yueHus [HampasineHuit: 35.03.06 Arpourkenepus, 13.03.02 Dnexrposnepre-
THKA U AJeKTpoTexHuKa, 19.03.02 [IpoaykTel nuTaHUs U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmy-
aTanusl TPAHCIOPTHO-TEXHOJIOIMYECKUX MAIMH M KOMILIEKCOB, crienuanbHoctu 23.05.01 Hazewm-
Hble TpaHCIOpPTHO-TexHoJoruvyeckue cpencrsa] / coct.: O.E. Axkynuu, C.A. Ckpunka; OxHo-
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VYpanbckuit ['AY, VMHCTUTYT arpoumHXeHepuu. —3-€¢ u3d., ucrp. u jgon. — Yemsbunck: FOxHo-
VYpaneckuiit 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. Muddepenunanbubie ypaBHEHHS B IPUKIIAIHBIX 33/1a4ax [ DIEKTPOHHBIN pecypc]: MeTo/I.
yKa3. JUIsl CTYICHTOB O4YHOU (popMbl 00yueHus [Hanpasienuii: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTuka U uekTporexHuka, 19.03.02 IIpoayKTsl NUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 OkcrmnyaTtanys TPAaHCIOPTHO-TEXHOJIOTMYECKUX MAIllMH M KOMIUIEKCOB, CIEIMaJIbHOCTU
23.05.01 Hasemnble TpaHCHOPTHO-TeXHOJNOTHYecKue cpencrtBa] / cocr.. O.E. Akynuuy,
C.A. Cxpunka, U.C. Ctabynut; KOxno-Ypanbckuii ['AY, UHCTUTYT arpouH)XeHEepUHu. — 2-¢ u3/I.,
ucnp. u jom. — Yemabunck: FOxno-Ypansckuit ['AY, 2019.-81c.—Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. Tunogoii pacuet no Teme «Teopusi BEpoSITHOCTEW» [ DIEKTPOHHBIN pecypc]: METO. yKa3.
JUIsL CTYACHTOB O4YHOW (opMmbl oOyuenus [HampaBieHuii: 35.03.06 Arpoumkenepus, 13.03.02
DneKTposHEpreTuKa U MeKTpoTexHuka, 19.03.02 [IpoaykTel IUTaHUSI U3 PACTUTEIBHOTO CBHIPbS,
23.03.03 DOkcruryaTauusi TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U KOMIUIEKCOB, CHEUUATIbHOCTH
23.05.01 Hasemnble TpaHCHIOPTHO-TeXHOJNOTHYecKue cpencrtBa]l / cocr.. O.E. Akynuuy,
M.B. ®ununmnosa; IOxHo-Ypanbckuii 'AY, MHCTUTYT arpouHXeHEepUu. — 2-€ U3/1., UCTIP. U JOIL. —
YensOuHck: OxHO0-Y panbckuit I'AY, 2019. - 106 c. — Pexxum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

12. TumoBsie pacueTs 1o TemMe «MaTeMaTHdecKasi CTaTUCTHKa» [ DIIEKTPOHHEBIN pecypc]: Me-
TOA. yKa3. Ui CTYIEHTOB O4HOM (opmbl oOyueHus [Hampasnenuit: 35.03.06 ArpouHkeHepus,
13.03.02 DnexTposHeprerrka u 3nekrporexHuka, 19.03.02 IlpoaykTel nuTaHus U3 pacTUTEIBHOIO
ceIpbsd, 23.03.03 DkcmyaTanus TpaHCIIOPTHO-TEXHOJOTMUYECKUX MAIIMH U KOMIUIEKCOB, CIIEUalb-
Hoctu 23.05.01 Haszemuble TpaHCHOPTHO-TEXHOJIOTHYECKHE cpeactBa] / coct. M. H. Apxurmosa;
HOxno-Ypanbckuit 'AY, UncTUTYT arpounxeHepuu. — 4-e u3f., ucnp. u jgom. — Yenaouuck: FOx-
HO-Y paJIbCKUii Ay, 2018.-72 c. — Pexum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

Mertoanueckue ykazaHus U KOHTPOJIbHBIC 3aJJaHUs TI0 MaTEMATUKE JJIS CTYJIEHTOB 3a04HOMU
dbopMbl 00yueHHs [DNeKTpoHHBIN pecypce]: [HampaBieHue noAroToBku 35.03.06 ArpounxeHepus,
13.03.02 DnekTposHepreTrka u nekTporexuuka] / coct.: O.E. Axymuua [u ap.]; FOxHO-Y pansckuii
I'AY, Uncturyt arpounkeHepuu. — Yensounck: FOxuo-Ypansckuit 'AY, 2020. — 176 c. — Pexum
noctyna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

4. MeToanyecKkne MaTepuaJbl, onpeae/siomue npoueaypbl OeHUBAHUS 3HAHMI, YMEHHUIA,
HABBIKOB M (MJIH) ONBITA AeATEJbHOCTH, XaPaKTEePHU3YIOIMX
c¢(pOpMHPOBAHHOCTH KOMIIETCHIIHIT

B naHHOM paznene METOAMYECKHE MaTepHualibl, ONPEACIISIOIINE POLEAYPhl OLIEHUBAHUS
3HaHWM, YMEHUW, HAaBBIKOB U (WJIM) OIBITA EATEILHOCTH, MO AUCHUIUIMHE «MaTtemaTukay, mpuBe-
JICHBl IIPUMEHUTEIBHO K KaXIO0MY U3 HCIIOJIb3yEMbIX BUIOB TEKYILIETO KOHTPOJSA YCIEBAEMOCTH U
MIPOMEXKYTOUYHON aTTECTAIMU 00YJarOITUXCS.

4.1. OueHo4Hble CPeACTBA /sl MPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH B
npouecce NPaKTHYECKOM MOATOTOBKH

4.1.1. Onpoc Ha IPaKTHYECKOM 3aHSATHH

OTBeT Ha MPAKTHUYECKOM 3aHSATHHU HCIIONB3YeTCsl Ml OLIEHKU KayecTBa OCBOCHHS 00ydaro-
IIUMCSI OCHOBHOHM MPOGeCCHOHAIBHOW 00pa30BaTeIbHON MPOrpaMMBbI O OTJAEITHHBIM BOTIPOCAM H
TeMaM JAUCHUILIUHBL. TeMbl U MIIaHbl 3aHITHH (CM. METOA.pa3paboTKu M. 3) 3apaHee COoOOIalTCs
oOyvarorumcsi. OTBET OLICHUBAETCS OIICHKON «OTIUYHOY, «XOPOIIOY, «YIOBICTBOPUTEITHHO» WU
«HEYJOBJIETBOPUTEIBHOY.
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Ne O1ieHOYHbIE CPEJCTBA Koo n
TunoBbie KOHTPOJILHBIC 33aHUs U (MJIM) HHBIC MaTepUaIbl, HEOOXOIUMBIC Il | HauMEHO-
OLICHKY 3HAHWIA, YMCHHIA, HABBIKOB | (MJIN) OTBITA JESITEIBHOCTH, XapaKTepu- | BaHHUE UH-
3YIOIUX cHOPMUPOBAHHOCTh KOMIIETEHIMH B MTPOIIECCE OCBOCHUS AUCIUILIU- | JUKaTOpa
HBI KOMITIETEH-
U1
1 | Berauciuth 00bEM TPEYrONBHOM MUpaMUIbI ¢ BepliHaMu B Toukax A, B, C, | HMA-10IIK-1
D 1 HaiiTH JUIMHY BBICOTHI, OMYILIEHHOH U3 BepmuHbl D Ha rpans ABC, ecu A | Hcnombsyer
N 9. .. 1. OCHOBHBEIC 3a-
(1;0;2), B(1;2; 1), C(2; 2;1), D(2;1,0). COHLI eCTe
CTBCHHO-
HAyYIHBIX
IUCUMITINH
JUIL pEIIEHUA
CTaHJapTHBIX
3aJa4 B COOT-
BCTCTBHUU C
HalpaBJICH-
HOCTBIO TPO-
(eccnonanb-
HOH JeATelb-
HOCTH
2 | Ilpu BeIOGOpOUHOM Ompoce 100 arpompennpusTHii 0 KonudecTBe MoioMok ux | WUIA-10IK-5
CEIIbCKOXO3SMUCTBCHHOW TEXHHKH B TCUCHHE MECAIa, MOJIYYCHBI CIICIYIOIINE YaacTByeT B
OKCIICPUMCH-
JIAHHBIC:
TaJIbHBIX HUC-
Yucio 0-3 |36 |6-9 |9-12 |12-15 | 15-18 | 18- | 21- | 24- | 27- CITeTIOBAHHAX
OE3/I0K 21 |24 |27 30 IO HCIIBITA-
Yucio 1 2 5 9 14 20 19 (15 |9 6 HHIO CeJib-
JTTeneit CKOXO3ii-
—— CTBEHHOM
TpeOyeTcsi MOCTPOUTh SMIIMPHUYCCKYIO (YHKIIUIO PACIpEIe/ICHHUs CITydaiHoi X HHKIL
BEJIMYMHBI X - KOJUYECTBA IMOJIOMOK CEIbCKOXO3IWCTBCHHON TEXHUKH B TeYe-
HHE MecsiIa JUIsl HayraJl B3sSTOr0 arporpeAnpHsITHsL.
3 | B Tabnune npuBeneHsl JaHHBIE O Bece cyxux KopHei rpeunxu (X) u Bece ee | MUI-11IKO-1
seper (Y) (B rpammax). Berunciauts KO3GGUIMEHT KOPPEIAIUH, CAeIaTh Bbl- | POBOAMT
V) V) Hay4HbIC HUC-
BOJI O TECHOTE CBSI3U MEXKAY BEIMYMHAMH, COCTAaBUTh YpaBHEHHUE JIMHEW- HON CHZ;OBaHM
perpeccun Y 110 X, n3006pa3suTh rpaQMUECKy JUHHUIO PETPECCHU M KOPPETANHN- | onuenmact nx
OHHOC MOJIE. u popmyiu-

Yucao 24 130 (34 |36 3,1 45 35 140 |31 3,3
MOE3 10K
Yucao 3,035 (39 |37 3,6 4,2 36 |41 |36 3,7
JKUTeen

PYET BBIBOJIBI

Kputepuu onienku otrBera (Tadil.) JOBOJSTCS M0 CBEACHHs 00ydalomuXcs B Havaje 3aHATHM.
OreHka 00BSBIIAETCA 00YUAIOIIEMYCsl HETTOCPEICTBEHHO MOCTIE OTBETA.

IIkaJua Kpurtepun onennBanus
Onenka 5 - 00yJaroIuics MOJIHO YCBOMII y4eOHBIN Marepua;
(oTIMYHO) - MPOSIBJISIET HABBIKUA aHau3a, 0000ICHUS, KPUTHIECKOTO OCMBICIIE-

MAaTEMAaTHYCCKHUX METOJOB,

HUA WU BOCIPUATHA I/IH(i)OpMaHI/II/I, HAaBbIKM ITPHUMCHCHUS OCHOBHBIX

- Marcpuajl H3JI0KCH I'paMOTHO, B OHpCHCJ’ICHHOfI JIOTUYECKOH IIO-
CJICAOBATCIIbHOCTH, TOYHO UCIIOJIB3YCTCA TCPMUHOJIOTHA,

- IIOKa3aHO YMCHUC HIUIIOCTPUPOBATH TCOPCTUUCCKUC ITOJIOKCHUA
KOHKPCTHBIMH IpUMEpPaMHU, IPUMCHSTH UX B HOBOH CUTYyalluu,
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Hkana Kpurepun oueHuBanus

HHM, YMEHUI U HABBIKOB;

BTOPOCTCTICHHBIX BOIIPOCOB.

- IPOJIEMOHCTPUPOBAHO YMEHUE PelliaTh MPUKIIAIHbIE 3aa4H;
- IPOIEMOHCTPUPOBaHa C(HOPMHUPOBAHHOCTh M YCTOHYMBOCTH 3HA-

- MOI'yT OBITh AONYIICHBI OAHA-ABC HCTOYHOCTH IPHU OCBCIICHHUU

Onenka 4 OTBET YJIOBJIIETBOPSET B OCHOBHOM TPEOOBAHMSIM Ha OLIEHKY «5», HO
(xopor10) IIPY 3TOM UMEET MECTO OJIMH U3 HEJOCTATKOB:
- B YCBOGHHMH y4eOHOro mMarepuasa JIOMmyuieHbl HeOOIbIIe MPOoOebl,

HC UCKA3UBIINC COACPIKAHNEC OTBCTA,

HOCTH.

- B pCHICHUH IPUKIAAHBIX 3aJa4 AOIIYUICHbI HE3HAYUTCIIBHBIC HETOY-

Ounenka 3 - HETOJIHO WJIM HEMOCJIEA0BATeIbHO PACKPHITO COIEPYKAHNUE MaTepua-
(YOOBIETBOPUTENBHO) | J1a, HO IT0OKA3aHO OO0lee MOHMMaHUE BOIIpOca U IPOJIEMOHCTPUPOBAHBI
YMEHHS, I0OCTATOYHbIE JJIS TAJIbHEHUIIIEr0 YCBOCHHUS MaTepHaa;

- UMCJIMCh 3aTpyaAHCHUA WM JOITYHICHBI OIIIMOKHU B OIpCaACIICHUN I10-
HSTHH, UCITIONIB30BaHNH TEPMUHOJIOTUH, B NPHUMEHEHUN MareMaTHye-
CKHUX MCTOAOB PCHICHHA HNPUKIAJHBIX 3aJa4, HCIPABJICHHBIC ITOCJIC

HCCKOJIbKHX HABOAAIIHNX BOIIPOCOB,

- IIpHU HCIIOJHOM 3HAHUHW TCOPCTHYCCKOr0 Marcpurajia BbIABICHA HEOO-
cTaro4yHas C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ 1 HABBIKOB, 06yqa101um710;1 HC
MOXCT IICPCHOCUTH 3HAHNWA B HOBBIC Hp06JIeMHI)IC CUTyaluu.

Ouenka 2 - HE PaCKpBITO OCHOBHOE COJIEpKaHKHe YI4EOHOro MaTepuaia;
(HEYZOBJIETBOPUTEINILHO) | - OOHAPY)KCHO HE3HAHHE WM HEIMIOHMMaHWe OOJbIIeH MM Hanbosee

Ba)XHOH yacTh y4eOHOTO MaTepuaa;

HaBOJAIINX BOIIPOCOB;

SHaHWA, YMCHUSA YU HABBIKU.

- JOITYIICHBL OIIMOKU B ONpCaACIICHUU HOH?[TI/If/'I, IIpHU UCIIOJIBb30BaHUHN
TCPMUHOJIOTHH, B IPUMCHCHUN MATEMAaTHYCCKUX MCTOAOB IIpH peIlc-
HHUH IPUKIIAJHBIX 3a71a4, KOTOPbIC HC UCIIPABJICHLI ITIOCJIC HCCKOJIbKUX

- HC C(bOpMPIpOBaHI)I KOMIICTCHII MU, OTCYTCTBYIOT COOTBCTCTBYIOIIIUC

4.1.2. OueHUBaHNe HHIAUBUIYATbHOTO 3a/1aHNs (THIIOBOTO pacyeTa)

NunuBuayanbHoe 3afaHue (fajiee THUIOBOM pacyeT) MCHOJIb3YeTCsl JJs OLIEHKM KadecTBa
OCBOEHHs OOy4aroIIMMCs OCHOBHOM HpodeccHOoHaIbHON 00pa3oBaTeIbHOM HpPOrpaMMbl MO OT-
JIeNIbHBIM TeMaM JTUCLUIUIMHBL. BapuaHT 3aianus A1 KakJ0ro o0y4yaronierocsi onpeaesnsercs B co-
OTBETCTBUHU C MOPSJKOBBIM HOMEPOM B KypHase rpynmnsl. Conep:kaHue 3alaHui THUIIOBBIX pacye-

TOB IPUBOJUTCS B METOANYECKUX YKazaHUsIX (1. 3 ®OC).

OI_ICHOLIHBIG CpeACTBa

Kong m nHaumeHo-

1. Jausl tpu cunsl F1, F2, F3, npunoxennsie B Touke A.

OHpe)IeJ'II/ITI) BCIIMYMHY M HAIPaABJIAOIINEC KOCHMHYCbl MOMCHTA
paBHOIleI‘;ICTByIOIHCﬁ OTUX CHJI OTHOCHUTCIBbHO TOYKH B, €CJIn

R=BL2 FR=1-4-2-5. R=5EL1 A-g-4-2)
B(-6,—2;-4).

TunoBble KOHTPOJIbHBIE 3aJaHUS U (WJIM) WHbIE MaTepua- | BaHUE MHAMKATOpa
76, HEOOXOAMMBIE AJISi OLCHKH 3HAaHUM, YMEHHH, HABBHIKOB U | KOMIIETEHIUH
(unn) ombITa AEATEIBLHOCTH, XapaKTepU3YIOMIUX Cc(HOpMHUPOBaH-
HOCTb KOMIIETEHIIMI B POLIECCE OCBOEHUS AUCLUIIINHBI
NA-10I1K-1

Ucnonb3yer oc-
HOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX JIMC-
IUILIVH OJ19 PCIICHUA
CTaHJIapTHBIX 3a/1a4 B
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COOTBETCTBHUH C
HaIpaBJIECHHOCTHIO
npodeccuoHanbHOI Je-
SITEJIbHOCTH

Jlan mpsMOYyTonbHBIA JUCT kecTu paszmepamu 150 x 100 cwm.
Tpebyercs BbIpe3aTh OKOJIO BCEX €r0 YIJIOB OJMHAKOBBIE KBa/l-
paTUKH Tak, YTOOBI MOCIE 3arkOaHMs OCTAIOIINXCS KPOMOK ITO-
JTyYUIIach OTKPBITasi CBEPXY €MKOCTh JJIsi 3€pHa HamOOJbIIeH

NJ-10I1K-5
YyacTByeT B 3KCIIEpH-
MEHTaJIbHbIX UCCIIEN0-
BaHUAX 10 UCIIBITAHUIO

BMECTUMOCTH. CEJIbCKOX 035 HCTBEHHOU
TEXHUKU
W3mepeH xapakTepHblid pazmep X netaneii, 00pabaTbiBaeMbIX Ha NI-11TKO-1

HEKOTOpOM cTaHke. 3amepeHo 80 neraneil. JlaHHble 3aMepoB NpHBe-
IeHbl B Ta0II. 1.

386 406 367 397 3,76 361 39 4,04 384
394 398 357 387 407 399 369 376 371
394 382 416 3,76 4,00 346 4,08 388 4,01
397 371 381 4,02 417 3,72 4,09 380 4,02
3,73 352 389 392 418 426 4,03 414 3,772
433 382 403 362 393 350 3,70 3,71 3,76
381 389 390 384 393 394 364 4,00 3,95
405 410 4,11 415 420 414 422 359 425
424 430 362 365 4,72 398 388 395

OO6paboTath pe3yNbTaThl TOTO OIBITA MO CIEAYIOUIEMY TIaHY:

1. [Toctpoum craTucTUYECKOE pacipeneeHne BEIOOPKH.

2. BblunciuM OIEHKM MaTeMaTHYeCKOTO OKHIAHUS U JUCTIEp-
CHUHL.

3. IlocTpoum rUCTOrpaMMy OTHOCHTEIBHBIX 4aCTOT, YCTAHOBHB
CTAaTUCTUYECKUH (IMITMPUYECKHUIT) 3aKOH pacrpe/ieNieH s U 3aluieM
ero dynkmmo mnotHoctn. C momomsio kputepus x> (ITupcona)
HPOBEPUTH TUMOTE3Y O COTTACHU HMITMPUUECKOTO 3aKOHA pacrpeie-
JICHUS CIy4alHOM BeNMYMHBI X ¢ HOPMAJIbHBIM 3aKOHOM paclpeje-
neHus (3akoHoM ['aycca), caenats BHIBO/I.

4. TTocTpoUTh KPHBYIO HOPMAJILHOTO pacrpeeNiCHus], MPUHSAB 3a
napaMeTpbl KPHBOW HaiJIeHHbIE OIEHKM MaTeMaTHYeCKOTO OXKHMa-
HUS ¥ AUCTIEPCUH (KETaTeTHHO Ha OJJHOM YEPTEXKE C TUCTOTPAMMON ).

5. Boruucnuth JOBepUTENbHbINA HHTEPBAI I MaTEMaTHYECKOTO
OKUJIAHUS ¥ JIUCTICPCHUHL.

[IpoBomuT Hay4yHBIE HUC-
CIICIOBAHUS, OTIMCHIBACT
ux u GpopMynupyer BbI-
BOJIBI

Ne O1ieHOUHBIE CPECTBA Kox n HaumeHnoBaHue
Tumnosble pacy€Tsl MHJIMKAaTOpa KOMIIE-
TEHIUU
1 1. Omnpenenurenu. Matpunpsl. CucteMbl JIMHEHHBIX anrebpa- NA-10I1K-1

WYECKUX ypaBHEHU (4-6 3amanmii).

2. Bekropnas anre6pa (3-4 3amanus).

3. Ananutuyeckas reometpus (5-7 3anaHuii).

4. BBeneHue B MareMaTHUeCKHi aHaMW3 (DYHKIIMH OJTHOM
JeHCTBUTENBHON MTepeMeHHOH (4-6 3amanuii).

5. JludbdepennuansHoe ucyucieHne (GyHKIHH OJHON ei-
CTBUTENILHOI NEpEeMEHHOM 1 ero npuioxenus (6-8 3ama-
HUN).

6. Heomnpenenennsiit uarerpain (6-8 3aganuit).

Hcnonb3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
Hay4HbIX JUCLUIUINH

JUTSL peIIeHUsT CTaH-

JApTHBIX 33]1a4 B COOT-

BETCTBHH C HAIPaB-

JIEHHOCTHIO TIpodeccu-

OHAJILHOM JTeATEILHO-
CTH
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7. Omnpenenennpiii uaTErpan (4-6 3amanwmii). uddepeniu-
aJIbHOE MCYMCIIeHNE (DYHKIIMU JBYX MepeMeHHbIX (3-4 3a-
TTAHUA).

8.luddepenunansupie ypaBHeHH (5-8 3amanmii)

9.MHTerpanbHOe McUUCICHUE (GYHKIUH JBYX INEPEMEHHBIX

(3-4 3amanus).

3 | 1.Teopus BepositHOCTE# (6-8 3amammii) NI-101IK-5
2.MaremaTnueckas cTaTUCTHKA (2 3aaHMs) VYyacTByeT B 3KCIIEpH-
MEHTAJIbHBIX UCCIIE]IO-
BAHUSX 10 UCTIBITAHUIO
CEJIbCKOXO035MCTBEHHON
TEXHHUKHU

4 Psinpt (6-10 3amanwmii). NJI-111KO-1
IIpoBonuT Hay4HbIE
UCCIIeI0BaHMUs, OIUCHI-
BaeT UX U GopMyIupy-
€T BBIBOJIbI

TunoBoit pacyer BHIONHSAETCS B OTAENbHOM TeTpanu (12-18 TUCTOB) B KIETOUKY.

TpeboBaHust IpH BBINOJIHEHUU TUIIOBOTI'O PacyeTa:

— YCJIOBHE Ka)JOH 3a/ladil BKIIEUBAETCS B TETPajb B MIEUATHOM BHUE WM MUILETCS OT PYKH pa3-
OOPUYUBBIM TOYEPKOM;

— TPUBOJUTCS MOJIHOE U OOOCHOBAHHOE PELICHHE C HEOOXOAUMBIMH MOSICHEHUSIMH, BBIUNCICHU-
SIMU U PacUETAMHU;

— TIOCJIe PEIICHHUS 3alHChIBACTCS OTBET;

— TpadudecKue MOCTPOSHUS BBITOIHIIOTCS KapaHIallioM;

— TEKCT pelIeHUs BCEX 3ajau JO0JKEH ObITh B TUCbMEHHOM BUJIE;

— 11 OTMETOK M 3aME€YaHui IIperoaaBaress J0JKHbI ObITh OCTaBlIeHbI 1o (3—4 cMm).

TunoBoi pacueT caaercs 10 yKa3aHHOTO IpernojaBaTeyieM CpoKa U MPUHUMAETCS Ha MPOBep-
Ky TOJIBKO B TOM Clly4ae, eClId yIOBJIETBOpsieT TpeboBaHUsIM K oopmieHuto. Paborta Haj ommbka-
MU BBINOJHSETCS B 3TOM e TeTpaau U CAAETCS AJis IOBTOPHOU MPOBEPKHU.

IIpenogaBaTens MOKET Ha3HAYUTH 0 CBOEMY YCMOTPEHMIO 3aIMTY THIIOBOTO PAaCyeTa, BbI-
MOJIHEHHOTO 00YyYaroMMCs.

CopneprxaHue THIIOBOTO pacdyeTa U KpUTEpPUU OLEHKH OTBeTa (Tal:.) TOBOIATCA /0 CBEACHUS
oOyuarolerocsi coriacHo rpaduKy BBIIOJHEHHUS B Hayaje KaXKIoro ceMmecTpa. THUIOBOW pacuer
OLIEHUBAETCs MPEIoiaBaTesIeM OLEHKOM «3auTeHO», «HE 3aUT€HO» U pe3yJIbTaT OObSBIISAETCS HA 3a-
HSTHH.

IIxkana Kpurepum oueHnBanus
OnenHka «3auTeHo» - paboTa BBINIOJIHEHA TIOJTHOCTHIO;
- YMEHHE JIOTUYHO U IPaMOTHO IIPUMEHATH MaTEMAaTUYECKUE METO/BI
IIPU PELLIECHUN MIPEIJIOKEHHBIX 3a/1a4;
- yMeHue 00OCHOBBIBATh BBHIOOP METO/a pelleHus, MOKa3bIBaeT 3Ha-
HUE€ OCHOBHBIX MAaT€MaTUYECKUX IOHATHM IIPU OTBETE HA BOIPOCHI
npernojaBarTess, Crioco0eH UCIPaBIATh OMIMOKH MOCTE TOMOTHUTENb-
HBIX BOIIPOCOB.
OneHka «He 3a4TeHO» | - paboTa BHINOJIHEHA HE B TIOJHOM 00beME;
- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHUIA;
- IOMYIIEHBI TPyOble OMIMOKK B MPUMEHEHUH aJrOPUTMOB MaTeMaTH-
YECKMX METOJ0B pEelIeHus 3a/1a4.
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4.1.3. OueHnBaHue KOHTPOJIBbHOM pabOThI

KonrponsHast pabora mnpemycMoTpeHa ajs 3a04Hoil (hopmel 00ydenus. KonrponbHas pabota
BBINOJIHAETCS /17151 OLIEHKU KaueCTBa OCBOCHMS 00yUarolMMCsl OCHOBHOU NpodeccoHalIbHOW 00pa-
30BaTENbHON MPOrpaMMbI IO OTAEIBbHBIM T€MaM JWCHUILUIMHBL. B Hadane ceccuu o0ydaromemycs
BBIJIAIOTCS 33/1aHUsI KOHTPOJIBHOM PabOThl, KOTOPYIO HEOOXOIMMO BBINOJIHUTH K CIEIYIOLIeH cec-
cud. BapmaHTbl MHAMBHIYalbHBIX 33JaHUHN MPEICTABICHBI B y4eOHO-METOINYECKON pa3paboTKe:
Metoanueckue yka3aHusl 1 KOHTPOJIbHBIE 3aJJaHUs 110 MaTeMaTUKe Ul CTYAEHTOB 3a0YHOM (OpMBI
o0y4eHus [ DIeKTpOHHBIN pecypc]: [HanpaBiaenue noarotosku 35.03.06 Arpourkenepus, 13.03.02
DnekTpodHepreTuka u ekTporexHukal] / coct.: O.E. Axynuua [u np.]; KOxHO-Ypansckuit ['AY,
Wucturyt arpoumxkenepun. — Yensaounck: FOxuno-Ypansckuii 'AY, 2020. — 176 c. — Pexxum no-

crymna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

OneHoYyHbIE CPECTBA

Tunosble KOHTPOJIbHBIE 3aJaHUS U (WJIM) UHbIE MaTepUabl, HEOO-

KO,Z[ 1 HAaUMCHOBAHUEC

Ne | xonuMmeble 1St OLICHKW 3HAHUM, YMEHUH, HABBIKOB M (WJIM) ONBITA WHJIMKATOpa KOMIIEe-
JESATENIbHOCTH, XapaKTePU3YIOIIHUX C(HOPMUPOBAHHOCTh KOMIIE- TEHIIUU
TEHIUH B TIPOIIECCE OCBOCHUS TUCIUILTNHBI

1. | 1. Hausl koopauHaThl BepinuH TpeyroisHuka ABC: A (3; 2), NJ-10I1K-1
B (6; 6), C (7; 4). Haiitu: 1) nnuny croponsl AB; 2) ypaBHenus | Mcronb3yeT OCHOBHBIC
ctopon AB u BC u ux yrnossie ko3 duiineHTsl; 3) BHYTPEHHUH | 3aKOHBI €CTECTBEHHO-
yros B B pagumaHax ¢ TOYHOCTBIO JIO JIBYX 3HAKOB; 4) ypaBHEGHHE | HAYYHBIX JUCIUTUIHH
BbIcOThl CD u e€ nnuny; 5) ypaBHenue meauansl AE u koopanna- JUISL pEILICHUsT CTaH-
ThI TOUkH K mepeceuenus 3ot Mmenuansl ¢ Beicotoid CD; 6) ypaB- | mapTHBIX 3a/1a4 B COOT-
HEHUE MNPAMOH, mpoxoasieil yepe3 Touky K mapaisienbHO CTO- | BETCTBHH C HalpaB-
pone AB. BblnonHUTE yepTex K 3a1aye. JIEHHOCTBIO IIpodeccu-
2. Beunciauth mwiomaib GUryphl, OrpaHHYEHHYIO 3a/IaHHBIMU JIU- | OHAJILHOM e TENbHO-
mwvi: Y = 2X2 +6X—3 u Yy =—X° +X+5. ¢

2. | 1. Texuuueckoe yCTPOMCTBO COJIEPKUT TPU HE3aBUCHMO paboTa- NJI-10I1K-5
IOIUX DJIeMEHTa. BeposITHOCTH OTKa3a 3THX JJIEMEHTOB COOTBET- | YYaCTBYET B dKCIICPH-
ctBeHHO paBHbI 0,05; 0,07 u 0,09. Haiftu BeposSTHOCTh TOr0, YTO | MEHTAJIBHBIX UCCIIEI0-
TEXHHYECKOE YCTPOMCTBO HE cpaboTaeTr, eciiu JJIs 3TOTO JIOCTA- | BAHUSAX 110 UCTIBITAHUIO
TOYHO, YTOOBI OTKA3aJl XOTsI ObI OJIMH SJIEMEHT. CEJIbCKOX03HCTBEHHOM

TEXHUKHU
3. | 1. JIluamerpsl AMCKOB U3 OINBITHOM MapTUH, yYaCTBYIOLIEH B TEH- NA-1TIKO-1

Jiepe Ha MOCTaBKU MPOAYKLUHUHU JUIsi COOPOYHOIro 3aBOjA, pacmpe-
JIEJIEHbl 110 HOpMaJIbHOMY 3aKoHY. M3BecTHO MaremaTtnueckoe
oxuanue (CTaHgapT) AuaMeTpa a = 59 MM U cpeqHee KBapaTH-
4ecKoe OTKJIOHeHHE ¢ = 5 MM. HaliTu BeposITHOCTb TOTO, UTO

a) IUaMeTp MPOU3BOJILHO B3STOM NeTanu Oyaer Oosbiie 45 MM U
MEHBbIIE 52 MM;

0) TuameTp MPOU3BOJILHO B3ATOH J€Tall OTIMYAETCs OT CTaHAAp-
Ta He OOJIbIIIE YeM Ha 3 MM.

IIpoBoauT Hay4HbIE
UCCIJIEJOBAHMsI, OIIUCHI-
BaeT UX U GopMynIupy-
€T BBIBOJBI

KOHTpOJ’IBHaﬂ pa60Ta OLICHUBACTCA MNPCIIOJaBaTCIIEM OLICHKOM GBadYTCHO», «HC 3a4YTCHON».

Kputepuu onieHnBaHus NpeacTaBieHbl B Tabaule. Pe3ynbTaT KOHTPOIBbHON paboThl BHICTABISETCS
B TAJIOH peleH3uH. B ciydae BHICTaBICHMS OLEHKH «HE 3auTe€HO» oOyuarommiics o0s3aH B KpaT-
YAl CPOK HCIPAaBUTh BCE OTMEUEHHBIC IPEMNOJABATENIEM HEIOCTAaTKH U CAATh KOHTPOJIBHYIO
paboTy Ha HOBTOPHYIO MTPOBEPKY.

IlIxkana \ Kpurtepun onenuBanus \

42


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

OmeHka «3a4TCHO» - paboTa BBIMOJHEHA MOTHOCTHIO;

- YMEHHE JIOTHYHO M TPAMOTHO HNPUMEHATh MaTeMaTHYECKUE METO/bI
NP PEIICHNUH NPEUIOKEHHBIX 3a/1a4;

- B PCIICHUN HET MaTeMaTHYEeCKUX OIMHMOOK (BO3MOXKHA OJHA-/IBE He-
TOYHOCTH, OITMCKA, HE SBIIAIONIASACS CIEACTBUEM HE3HAHMS MJIHM HENO-
HUMaHUs y4eOHOTO MaTepHaa).

OH€HKa «HEC 3a4TCHO» - pa60Ta BBITIOJIHCHA HE B IIOJTHOM 061>eMe;

- JOIIYIICHBI CYIICCTBCHHBLIC OIJ_II/I6KI/I, IMOKAa3bIBAKOIIHE, YTO CTYACHT
HE BJIaACCT HCO6XO,I[I/IMBIMI/I TCOPCTUUCCKNMHU 3HAHUAMU
- HC YMECT IPUMCEHATh MAaTCMAaTHYCCKHUEC MCTOAbI B PCIICHUHU 3a1a4.

4.1.3. TectupoBanue

TectupoBanue HCIONB3yeTCs JUIsl OLIEHKM KauyecTBa OCBOCHMs OOYy4aroIIMMCS OCHOBHOM
npodeccuOHaTbHONH 00pa30BaTeIbHOM MPOTrpaMMBbl MO OTACIBHBIM T€MaM WM pa3zesiaM JUCIIH-
winHel. TecT mpezacraBisieT cOOOH KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJaHMM, IO3BOJSAIOLIMN
YIIPOCTUTH TPOLEAYPY M3MEPEHHS 3HaHUN W yMeHWil oOydaroummxcs. OO0yJaromumMcs BBIIAIOTCS
TECTOBBIE 3a/1aHUs ¢ (HOPMYIUPOBKON BOIIPOCOB M MPEAJIOKEHUEM BHIOpATh OJUH MPABUIIbHBINA OT-
BET U3 HECKOJIBKUX BaAPUAHTOB OTBETOB.

No O11eHOYHBIE CPEJICTBA Kox u Haumenosa-
TectupoBanue HUE MHJIMKaTopa
KOMIIETEHIIUU
1 1 5 NJ-1 OIIK-1
1. Omnpenenutens paBeH 0, eciiu o paBeH. .. HCIIOJIB3YET OC-
a-3 10 HOBHBIE 3aKOHBI
A)-2; B)0o; B)1; I)2. €CTECTBEHHOHAYY-
1-A 3 HBIX JUCIMILINH
2. Marpuna A= BBIPOJK/ICHA IPU A PAaBHOM. .. JUISl peLIEeHUs
4 CTaHJApTHBIX 3a-
A)-5; bBb)3; B)4; I)S. Jia4 B COOTBET-
3. Hopwmanbhsiii Bextop muockoctd X +2Y +Z —15=0 umeer CTBHM C HAlIpaB-
JIEHHOCTBIO MPO-
KOOpJUHATHI. . . (ecCHOHATBHO
3x* +2x—4

4. 3nagenue npenena lim
x>» x? +5x—1
A)0; B)wo; B)3;, I)2.

5. 3aKoH JBMXCHHUS MAaTEPHATILHOW TOUYKH UMEET BUJT

paBHoO. ..

X(t) = 4t° + 8t +13, re X(t) xoopaunara TouKH B MOMEHT

Bpemenu {. Torma yckopeHue TOYKH B MOMEHT BPEMEHH TIPH
t = 2 pasHo...
A)56; B)61; B)35; T)48.

9o -8
6. Ilycts S = IdX J f (X, y)dy Torna o6nacts D, miommazas Ko-
7 -1
TOpOIi BBIPAKAETCS TAaHHBIM MHTETPAIOM, HMEET BHUJL. ..
A) IPSIMOYTONEHHUK, Y KOTOPOTO BCE CTOPOHBI PABHBI;
b) npsimoyronbHuMK; B) TpeyronabHuK;
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I') OKpy>XHOCTB C painycOM \/E .
7. JlaHbI BEKTOPBI & = (5; 4, 2) ub= (3; -1 7) , TOTJ1a UX BEK-
TOPHOE NPOU3BEICHHE UMEET BHI. ..
A) 26 —41j -7k ; B) 151 — 4] +14k ;
B) —30i +29] +17k ; 1) 30i —29j —17K .
8. Jlambl kommuiekcHble uncaa Z, =5—31l n Z, =4 —1i. Torna
22, —41, pasHo...
A)6-5i; B)-6-10i; B)-—6-2i; TI)26-10i.
9. IlocnenoBaTeNbHOCTh 3a1aHa PEKYPPEHTHBIM
cooTHowenueM @ ., =a,-a, ,, & =1, @, =3. Torxa 4er-
BEPTHIN YIECH DTOM MOCIEI0BATENLHOCTU 8, PABEH...
A)3; b)8l; B)27; I)9.
10. U3 ka0l U3 JBYX KOJIOJ BHIHUMAIOT 110 0AHOM KapTte. COObI-
THs A — «KapTa U3 IEPBOI KOJIOIbI — KPaCHOM MacTh» 1 B —
«KapTa U3 BTOPOH KOJIObI — OyOHOBOM MacTH» SBJISIOTCS:

A) 3aBucumbivi; B) He3aBUCHMMBIMH;  B) cOBMeCTHBIMU;
[') HECOBMECTHBIMH.

1. 3navenue QyHkKuu Yy = /X B TOUKE Xo+AX MOXKHO BBIUNC-

JUTH 110 popMmyIe ..

A) X, +AX = \/7+ \/_Ax+o(Ax)

B) 3(X, + AX = \/7+ \/7Ax+o(Ax)

B) 3/x, + AX =%—WAX+O(AX) :
2

T) 3%, + AX :3/%—33/EAX+0(AX).

2. Jano muddepeHnraabsHoe ypaBHEHNE

y' =X+Y, y(O) =1 Torna nepBble Tpy UieHa pasioKe-

HUs €ro pCUICHUA B CTEIIEHHOI pAx UMCKOT BU] ...

A) 1+x+x% B) -1+x+x% B) I4+x+x% T 1+x+x2+x°,
3. HenpepsiBHas ciydaiiHas BeTndyuHa X 3a7aHa IIOTHOCTBIO
R
pacnpenenenus sepostaocteit T (X) = e %  To-
5\2n

r71a MaTEMaTUYECKOE OXKUJAHUE HTOW HOPMAJIBHO pacIpeie-
JEHHOM CITy4aiiHOW BEJIMYMHBI PABHO ...
A)6; b)25; B)50; I S.

4. Mopna BapuanuonHoro psga 5,8,8,9,10,11,13 paBna

HJI-10IIK-5
y4acTBye€T B OJKC-
MepUMEHTAIbHbBIX
HCCJICIOBAHUSAX TI0
HCIIBITAaHHIO
CEIbCKOX03sii-
CTBEHHOM TEXHHMKU
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A)9; bBb)5; B)S; I)13.

5. Crpaxyercst 1000 aBTOMOOWMIICH; CUYMTACTCS, YTO KAXKIIBIA U3
HUX MOXKET [IONAcTh B aBapHio ¢ BeposiTHOCThIO 0.07. Jls BbI-
YHCJICHUS BEPOSITHOCTH TOTO, YTO KOJIMYECTBO aBAPHA CPEIH
BCEX 3aCTPaxOBaHHBIX aBTOMOOMIIEH He npes3oiiaer 80, cie-
JyeT UCIIONB30BaTh...

A) dpopmyny Baiieca;

B)dopmyny Ilyaccona;

B) unrerpansnyto popmyny Myaspa-Jlamnaca,
I') bopmyny mosHOM BEpOSITHOCTH.

6. Ilone coObITHII COCTOUT U3 N PAaBHOBO3MOXKHBIX dJIEMEHTap-
HBIX cOOBITHH. CITy9aifHOMY COOBITHIO A COOTBETCTBYIOT M U3
HuXx. BepostHocTh p(A) coObITHs A paBHa...

m m
A) piA)=—; ) p(A)=./F ; B) p(A)=vm-n ; 1)
p(A)=m-n .

7. UYacTHOMY peIIeHUIO JUHEHHOTO HEOJHOPOIHOTO nuddepen-
uuansHoro ypasuenus Y + Y +12y = X+5 no Buxy ero
MPaBOM YaCcTH COOTBETCTBYET QYHKITHUA ...

A) F(X)=e*(Ax+B) ; B) f(X)=Ax2+BX ;
B) f(X)=Ax+B ; I) f(x)=Ae™+Be™.
8. VYkaxwuTe NpaBUIBHOE YTBEP)KICHHE OTHOCUTEIBHO CXOIMMO-
CTH YHCJIOBBIX PSIJIOB
> 1 >3
A) uB) » ——.
nZ:‘ In+4 nz; 5"+1
A) AuB cxonsarcs ; b) A u B pacxonsarcs ; B) A — pacxo-
nutcs, B — cxogutes ; ')A — cxomgutcs, B — pacxoaurcs.

9. U3 nannbIX nuddepeHuanbHbIX YpaBHEHH THHEHHBIMU HE-

OJTHOPOJHBIMU YPaBHEHHSIMH |-T0 TIOpsIIKA SBISIOTCA. . .
d : d X
A) —y+sm3x+4y=0; B) —y—y: s
dx dx y +1
d d
B) x-—y+2y:ex; I) y-—y+x3y=0.
dx dx
10. 13 nanubIX nuddepeHuanbHbIX YpaBHEHUNH YPaBHEHUSIMU C
pa3esIoIUMUCS TEPEMEHHBIMU SIBIISIOTCS. . .
1 d _ d
=Y y’e*? ; B) —y+4y2 ~y=0; B)
X dx dx
d d !
v Lax(y+n=0m L=t
dx dx x°—x
1. Ecnm ocHoBHas Tumore3a mMmeeT BUA Ho: 6°=5, TO KOHKYpH- HJI-1ITKO-1

PYIOIICH MOXKET OBITh TUTIOTE3A ...

MIPOBOJIUT HAy4HbIE
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A) Hl:GZZS; b) H1202£5; B) H1202¢4;
I H,:c*>5.

2. ToueyHas oleHKa MaTEMaTHYECKOTO OKUJAHUS
HOpMaJIbHOTO pacnpenaesneHus pasHa 11. Torna ero unrep-
BaJIbHAsI OLIEHKA MOKET UMETh BU/L...

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

3. B pesynbTare usmepeHuit HEKOTOpOH PU3NYECKOM BETUIHHBI
OJTHUM TIpHOOPOM (0€3 CUCTEMATUYECKUX OITUOOK) TOTyUSHBI
cienyromue pe3ynbTarsl (B MM): 12, 14, 16. Torga necme-
IIIEHHAs OLIEHKA AUCIIEPCUM U3MEPEHUH paBHa...

A)8; Bb)3; B)14; I)4.
4. lana BeiOOpKa o0bemMa n. Eciu KakapIid 27IEMEHT BBIOOPKHU
YMEHBIINTh Ha 7 €IUHMII, TO BBIOOpOYHas auctiepcus Dp

A) yBenuuuTcs Ha 7 €AMHMUIL.

b) ymenbpmuTcs Ha 14 equnu.

B) He u3amenurcs.

') ymeHbIIUTCS Ha 7 €AUHULL.

5. BeibopouHoe ypaBHEHUE NPSAMOI TMHUU perpeccuu Y Ha X uMeeT

v, - 2.5=134(x + 3.46)

BuUmg < *
3HaKa X paBHO ...
A)-3,46; b) 3,46; B)2,5;T")-2,5.

Toraa BeIOOpOYHOE CpeHEe MPU-

6. Kaxkue u3 cienyromux yTBepKIeHUHN SBISIOTCS BEPHBIMU?

A. BBIOOpOYHOE CpeiHEee ABISETCS HHTEPBAIIbHOM OLIEHKOI MaTema-
tuyeckoro oxxunanus M(X), a BBIOOpouHas AucriepcHst — uH-
TepBaJIbHOM oLeHKoM aucniepcun D(X)

B. BeIOOpOUHOE cpesiHee ABsSETCS TOUYSUHON OLIEHKOM MaTeMaTuyie-
ckoro oxuaanust M(X), a BeIOOpouHas Jucrnepcus - MHTepBalbHON
oneHkoi qucnepcuun D(X)

C. BbI0OpPOYHOE Cpe/IHee SABJISIETCS TOYEYHOH OlleHKO MaTeMaTH-
yeckoro oxuganus M(X), a BbIOOpo4YHasi JUcCHepCcUsi - TOYECYHOM
oueHkoi gucnepceuu D(X)

D. BbIOOpOUHOE Cpe/HEe ABISETCS MHTEPBAILHON OLIEHKOM MaTema-
tryeckoro oxxunanus M(X), a BBIOOpoyHasi 1ucrepcust — TOUCHHOMN
oneHkoi qucnepcuun D(X)

7. Jlns yero mpu MpoBepKe IMIOTE3bl O PABEHCTBE CPEIHUX JIBYX
COBOKyrIHOCTGfI JOJIKHA OBITH IMpOBEACHA BCIIOMOTaTCJIbHAasA
npoueaypa?

A. 4TOOBI YCTAaHOBUTH, PABHBI I 00BEMBI BEIOOPOK;

B. 4T00BI YCTAHOBHUTDH, PABHBI JIH AUCIEPCUH B FeHePaJbHBIX €O-
BOKYIHOCTSIX;

C. 4T00BI yCTAaHOBUTH, PaBHBI JIN 00BbEMBI BEIOOPOK M PaBHbI JIU IUC-
NEePCUH B FeHEPATIbHBIX COBOKYITHOCTSX;

UCCIIEIOBAHMUS,
OMUCHIBACT UX U
dbopMynupyeT BbI-
BOJIBI
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D. Her npaBUIBHOTO OTBETA.

8. JlomaHasi, OTpe3KH KOTOPOW COSTUHSIIOT TOUYKH C KOOPIUHA-
Tamu (Xi,ni), TIe Xi— 3Ha4eHue BapUaIllMOHHOTO Psija, Ni — 4acToTa,
— 3TO:

A. rucrorpamma; B. smMnupuueckast pyHKINS pacnpeiesieHus;

C. nomuron; D. kymynsra.

9. Mo1HoCTh KpUTEpUs — 3TO:
A. BEepOSITHOCTH He JIOIYCTHUTH OLIUOKY BTOPOI0 Po/a;
B. BeposATHOCTH JOMYCTUTH OIIHMOKY BTOPOTO POJIa;
C. BEpOATHOCTb OTBEPrHYTh HYJIEBYIO THIIOTE3Y, KOT/Ia OHA HEBEPHA;
D. BeposiITHOCTH OTBEPrHYTH HYJEBYIO THIIOTE3Y, KOTJIa OHA BEPHA.
10 Onepanueit Hag MHOKEeCTBaMU A U B, pe3ysbTaT KOTOPOH BblJie-

JICH Ha PUCYHKC, ABJISACTCA. ..
B A

BapI/IaHTBI OTBCTOB.:

a) BUA:; 6) B\A; ) A\B; r) AnB.

[To pe3ynpTaTam TecTa 00y4aroIIEMyCsl BHICTABIIAETCS OLIEHKA «OTJIIMYHOY, «XOPOIIO», «y10-
BJIETBOPUTEIIBHOY WU «HEYAOBIETBOPUTEIILHOY.

Kpurepun ouenuBanus orseta (Tadi.) TOBOIATCS 10 CBEACHMS 00ydaroluXcs 10 Hayajia Te-
cTUpoBaHus. Pe3ynbraT TecTUpoBaHUs OOBABISAETCS 00YyYaroLIEMYCsl HEITOCPEICTBEHHO IOCIE €ro
ClIa4H.

. (% apasAwIIY oTBETOR
OneHka 5 (OTJIUYHO) 80-100
Orenka 4 (X0opo1ro) 70-79
Onenka 3 (yIoBIETBOPUTETHHO) 50-69
Ornenka 2 (HEyIOBIETBOPHUTEIIBHO) menee 50

TecroBrle 3amaHusI, UCTIONB3YIONIMECS JUIS OICHKH KayeCTBa AMCUUIUIMHBI C MMOMOIIBIO HH-
¢bopmannoHHbIX TexHonoru#, npuseaensl B PII/I: «10. MudopManioHHbIe TEXHOJIOTUH, HCIIOJb-
3yeMble IPU OCYIIECTBICHUH OOpPa30BATENIFHOTO Ipolecca M0 AUCHUIUIMHE, BKIIOYas IepedeHb
IPOrpaMMHOTr0 obecrieueHus: 1 MHPOPMALMOHHBIX CIIPaBOYHBIX cuctem» - My TestX10.2.

ITo pe3ynbraTam Tecta 0OyyaromeMycs BBICTaBIISETCS OLIEHKA «OTIMYHOY, «XOPOIIO», «YyI0-
BJIIETBOPUTEJIHOY» WIIU «HEYAOBIETBOPUTEIIBHOY.

Kpurepun onennBanus orsera (Tali.) JOBOAATCS 10 CBEJACHUS 00YYaIOLIMXCS 70 Havaja Te-
CTHpOBaHUs. Pe3ynpTaT TecTUpOBaHUs OOBABISETCS 00y4arolEeMycsl HETOCPEICTBEHHO MOCIE €ro
cauu.
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Mhaa (% apaBtAwLIY oTBETOD
OrneHka 5 (OTJIUYHO) 80-100
Orenka 4 (Xopo1o) 70-79
Onenka 3 (yIOBIETBOPUTEIHHO) 50-69
Onenka 2 (HEYyIOBIETBOPHUTEIIBHO) menee 50

TecroBble 3agaHus, UCIIONB3YIOIIMEC IS OLICHKU KauyeCTBAa JUCLUIUIMHBI C IIOMOIIBI HH-
¢dopmannoHHbIX TexHonorui, npuseaensl B PII/I: «10. MudopmanoHHble TEXHOIOTHUH, HCIIOJb-
3yeMble MPHU OCYLIECTBIECHHH 00pa3oBaTelIbHOIO Ipolecca M0 AUCLUUIUIMHE, BKIIOYas IepedyeHb
POrpaMMHOT0 obecrieueHus] 1 MHPOPMALMOHHBIX CIIPaBOYHBIX cuctem» - My TestX10.2.

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

4.2.1. 3auer

3auer sBisieTcs (OPMOI OIEHKU KauyecTBa OCBOCHHUSI O0YdYalOIIMMCS OCHOBHOM Ipodeccuo-

HaJIbHOI 00pa30BaTeIbHON MPOrpaMMBbl 1O pa3zenaM AUCHUILIMHEL [lo pe3ynpraTaM 3adera oOy-
YaIOMIEMYCs BBICTABIISIETCS OLIEHKA «3aUTCHO» MIIH «HE 3aUTCHOY.

3a4yer MpPOBOAUTCS 1O OKOHYAHWHU YTEHUS JICKIIUH W BBITOTHEHUS TMPAKTUYCCKUX 3AHITHH.
3a4eTHBIM SBISICTCS TOCIIEIHEE 3aHATHE 10 JAUCHUIUIMHE. 3a4eT NMPUHUMACTCS MPEroiaBaTelsiMu,
MIPOBOIUBIIMMY NPAKTUIECKUE 3aHSATHS, WM YUTAIOUIMMH JICKIMH 110 TaHHOU Auciuruinge. B ciy-
Yyae OTCYTCTBUSI BEAYILETO IPENoJaBarTeNs 3adeT MPUHUMAETCs IpernojaBaTesieM, Ha3HAuYeHHBIM
pacnopspKeHHeM 3aBeaylomero kadeapoi. C paspelieHus 3aBeayromero kadeapoi Ha 3a4eTe Mo-
KET MPHUCYTCTBOBATh NPENoAaBaTelb Kadeapsl, IPUBICYCHHBIN I IOMOIIN B IPHEME 3a4eTa.

[IpucyTcTBUe Ha 3aderax HpenojaBaTenel ¢ Apyrux kadenp 0e3 COOTBETCTBYIOLIETO pac-
HOPSDKEHUST PEKTOpa, MPOPEKTOPa MO YIeOHOM U BOCIIUTATEIILHON PaboTe, 3aMECTUTENSI TUPEKTOPa
MHCTHUTYTA 10 y4eOHOI paboTe He AOMyCKaeTcs.

@dopmbl IpoBeIeHHs 3a4eTOB (YCTHBIM ompoc mo OuiieraM, MMCbMEHHas padoTa, TeCTUPOBa-
HHE U JIp.) ONPEeNIoTcs Kadeapoi 1 TOBOAATCS A0 CBEACHUS 00yJarONMXCs B HaUalle CeMecTpa.

Jlns mpoBenieHMs 3aueTa BeAYIIMH MperoiaBaTellb HaKaHyHe MOJIy4aeT B ceKpeTapuaTe Ju-
peKTopaTa 3aueTHO-IK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BPAIIACTCS B CEKpETapHaT IOCie
OKOHYaHUSI MEPOIIPUSTHUS B IEHb MPOBECHUS 3a4eTa WM YTPOM CJIETYIOLIEro JIHS.

Bo Bpems 3aueTa oOydaromuecst MOTYT MOJIb30BAThCS C pa3pelleHHs BEAYIIEro npenoaaBa-
TeJs CIIPaBOYHON M HOPMATUBHOM JUTEpaTypol, APYTUMH MOCOOUSAMH U TEXHUYECKUMHU CPEJCTBA-
MH.

Bpems moarotoBku orBera B yCTHOW (opMe IpHU cllaue 3adera JOJHKHO COCTaBJIATh HE Me-
Hee 20 MUHYT (110 KelTaHHI0 00y4aroIerocsi OTBET MOXET ObITh JOCPOUHBIM). Bpems oTBeta - He
6onee 10 MUHYT.

[IpenomaBaTento mpeaoCTaBiIseTCS NMPaBO 337aBaTh OOYYAIOUIMMCS JONOJTHUTEIbHBIE BO-
MPOCHI B paMKaXxX MPOrpaMMbl TUCIUITITNHBL.

KauecTBeHHas OIeHKa «3a4TE€HO», BHECEHHAS B 3a4€THO-3K3aMEHAIIMOHHYIO BEOMOCTbD, SIB-
JSIeTCs Pe3yNIbTaTOM YCHEIIHOTO YCBOSHHsI yueOHOT0 MaTepuania.

PesynpTar 3adera BeICTABISIETCS] B 3a4€THO-IK3aMEHAIIMOHHYIO BEZIOMOCTh B JICHB MTPOBEJIE-
HUS 3a4eTa B MPUCYTCTBUHU caMoro oOyuaromierocs. [IpenogaBarenn HECYT MEPCOHATBHYIO OTBET-
CTBEHHOCTb 32 CBOEBPEMEHHOCTh W TOYHOCTh BHECEHUS 3aIllUCEe O pe3yibTaTaxX IMPOMEKyTOUYHOU
aTTeCTalllU 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 3aY€THO-’K3aMCHAIIMOHHYIO BEIOMOCTH €My BBICTABIISIETCS OICHKA
«HE 324TEHOY.

HesBka Ha 3aueT oTMeyaeTcsi B 3a4€THO-9K3aMCHAIIMOHHOIN BEJIOMOCTH CIIOBAMHU «HE SIBHJI-
Csi».

Hapymienne QUCHUIUIMHBL, CIHCBIBAaHHUE, MCIIOIb30BAaHHE O0YJAIOMIMMUCS HEpa3pelIeHHbIX
MEYaTHBIX ¥ PYKOMHMCHBIX MAaTepUaIOB, MOOMIIBHBIX Tele()OHOB, KOMMYHUKATOPOB, IIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M IPYTUX BUAOB JTMYHOH KOMMYHHKAIIMOHHON ¥ KOMIBIOTEPHOW TE€XHU-
KU BO BpeMsl 3a4eTa 3allpelieHo. B ciaydae HapymeHus 3Toro TpeOoBaHUs MpenojaBaTelb 00s3aH
yIQIUTh 00y4arouIerocs U3 ayJUTOPHH U IPOCTABUTH €MY B BEZIOMOCTH OLICHKY «HE 3a4TECHO».

OOyuaroumMcesi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH 10 YBAXXKUTEIHHON NMpPUYHHE,
MHIUBHUIyaJIbHBIC CPOKU IPOBEICHUS 3a4eTa ONPEACIAIOTCS 3aMECTUTENIEM TUPEKTOpa HHCTHTYTA
o yueOHoii padore.

OOyuaromyecs, IMEIOIINE aKaJeMUYIECKYIO 3a/I0JDKEHHOCTD, CJIAI0T 3a4eT B CPOKH, OTpeie-
nsiemble YHHBepcuTeToM. MH(MOpMaIys o JIMKBHIAIMH 33I0JDKEHHOCTH OTMeUaeTcs B HK3aMeHa-
IIIOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelieHus 3aMEeCTUTENIeM JUPEKTOpa HHCTUTYTa 10 y4eOHoH paboTe mo-
CpOYHasl cllaya 3a4eTa C 3alUChi0 PEe3yJIbTaTOB B 9K3aMEHAIIMOHHBIN JIUCT.

WHBanmuapl U Ma ¢ OrpaHMYEHHBIME BO3MOYKHOCTSIMH 3JI0POBbBsI, MOT'YT CIaBaTh 3a4€Thl B
CPOKH, YCTaHOBJICHHBIC HHANBUAYAJIbHBIM y4EOHBIM IUTAHOM. VIHBAJIM/IBI U JTUIIA C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbsI, UMEIOIINE HAPYIICHUS! OMOPHO-ABUTaTEIFHOTO armapara, JOMyCKaroT-
Csl HA aTTECTALlMOHHBIC UCTIBITAHUS B COMIPOBOXKICHUN aCCHCTEHTOB-COMPOBOKIAIOIINX.

[Ipouenypa mpoBeaeHUs] MPOMEKYTOYHOM aTTECTALUU JUIL OCOOBIX CIy4aeB H3JIOKEHA B
«[TonoxxeHNH O TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXYTOYHOH aTTECTalluy OOYYaroInXCs
no OIIOII 6akanaBpuara, crieranutera 1 Maructparyps» @I'BOY BO FOxno-Ypansckuii TAY.

Ounas ¢popma o0yueHust

Ne O1IeHOYHBIE CPEICTBA Koz u HanmeHOBaHue
TumnoBble KOHTPOJIbHBIC 3aaHust W (WJIHM) MHBIC MaTepuansl, He- | HHAUKATOpa KOMIIC-
00XOIMMBIC JUTsl OLICHKU 3HAHUHN, YMECHUI, HABBIKOB M (WJIN) OITbI- TCHINH

Ta ACATCIIBHOCTU, XapaKTCPUIYHOIIUX C(I)OpMI/IpOBaHHOCTL KOMIIC-
TeHIII/Iﬁ B IIPOIECCEC OCBOCHMA AV CIUITIIMHBI

1. 3 cemectp WUJI-10IK-1
1. 3amaum, mpuBomAIKME K TOHATHIO Ju(GEpeHIHATBLHBIX

ypasaenuii (IY). Iopsnox Y, pemenue J1Y.

2. Y mepsoro mopsiaka. HauanbHbie ycioBusi, obiiee perire-
HUe, yacTHoe pemienue. 3amada Komm. Teopema cyrie-
CTBOBAaHMsI M E€IWHCTBEHHOCTH pelleHus 3azaun Komm.
I'eomerpuueckas narepnperanus /1Y nepBoro nopsaka.

HCIIOJIB3YECT OCHOBHBIC
3aKOHBI €CCTCCTBCHHO-
HAayUYHBIX JUCHUIIJINH
IJI PCIICHUS CTaH-
JapTHBIX 3a1a4 B COOT-
BCETCTBUU C HAIIpaB-

3. J1Y nepBoro mopsiaxa ¢ pasaeNsiomIMACS IEPEMEHHBIMI. | [eHHOCTBIO npodeccu-
4. Opnoposusie JIY 1mepBoro mopsjka. OHAJIbHOM eATETBHO-
5. Jlumeitnsie  JIY  mepBoro  mopsika.  YpaBHCHHE CTH

1. bepnyinu.

6. IV Broporo nopsjaka. HauansHeie ycioBus, obiee perie-
HUe, yacTHoe pemienue. 3agada Kommn.

7. Y BbICIIAX TOPSAAKOB, JOMYCKAIONIME MOHMWKEHHE IT0-
psanKa.

8. Jlumeiinsie ogHopoausie JIY Broporo mopsaka. JIMHEHHO
HE3aBUCHUMbIE M 3aBUCHUMBbIE pemeHusd. Onpeaenurens
Bponckoro, ero cBoricraa.
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10.

11.

12.

13.

Teopema o crpykrype obmiero pemenus JIOIAY. Otbicka-
Hue obmiero pemenus JIOAY ¢ moctosHHBIME KO3 DUIIH-
EHTaMH.

JIHAY BTOpOro mopsigka ¢ MOCTOSHHBIMH KO3 DHUIIUCH-
tamu. Teopema o cTpykType oOuiero pemenus. MeTo Ba-
pHUAIH IPOU3BOJIBHBIX OCTOSHHBIX.

Oteickanue yactHoro pemenust JIHAY co crneunanbHbiM
BUJIOM NIPaBOM YacTH.

[TpunoxeHne CTETIEHHBIX PSAAOB K pelIeHHUI0 TuddepeH-
LUATbHBIX YPaBHEHUH.

TeopeMa 0 HAJIOKEHUU PELLICHUMN.

14.

15.
16.

17.

... [lonstue BepostHOCTH coObITUA. Kitaccuueckoe u reo-
METPUYECKOE ONpPeETICHUE BEPOSITHOCTH.
Komb6unaropuka.

HenocpencrsenHoe BbluuciieHue BeposTHOCTH. IlonsaTue
00 aKCHOMAaTUYEeCKOM TIOCTPOCHUU TEOPUHU BEPOSITHOCTEH.
Mertoabl BeluMCcIeHUs BeposTHocTed. Teopema o MmoBTO-
peHun onbiToB (cxema bepnysun). HauBepostHelimas ya-

N-111KO-5
y4acTBYET B IKCIIEPH-
MEHTAJIbHBIX

HCCIICAJOBAHUAX I10 UC-
IBITAHUIO

CEJILCKOXO03AHCTBEHHOM

CTOTa IIPU MTOBTOPEHUHU OIIBITOB. TEXHUKH
18. CayuaiiHble BEJIMUUHBI M 3aKOHBI MX PACIIPEICTCHHS.
19. JTuckpeTHbIe U HEMIPEPHIBHBIE CITyYANHBIC BEIHMIUHEL.
20. Ps pacnpeneneHusl.
21. OyukIMs pacnpeneieHus, IWIOTHOCTh PaCpeIeeHus, UX
B3aMMOCBSI3b U CBOMCTBA.
22. BepoATHOCTh TIONAJAHUs CIIyYaiHON BEJIUYMHBI HA JaH-
HbI UHTEPBAJI.
23.YucoBble XapaKTEPUCTUKH CIyYallHbIX BeNUYMH. Mate-
MaTHUYECKOE OKUJAHUE U €ro CBSI3b CO CPEIHUM apudme-
TUYEeCKUM (3aKoH Oonbiux uucen). Jucnepcus u cpeaHee
KBaJPAaTHYECKOE OTKJIOHEHHUE CIIy4aiHOW BEJIMYMHBI.
24. Pacnipenenenue [lyaccona.
25. BuHOMHAIEHOE pacIpeeeHue.
26. HopmasbHOe pacrpeieliecHie, ero CBOMCTBA, YCIOBHS, IPH
KOTOPBIX OHO BO3HUKAET.
27. TleHTpalbHOI MPEAEbHON TEOPEMBI.
28.YucnoBble XapaKTEPHUCTUKU HOPMAIbHOTO 3aKoHa. DyHK-
uus Jlamnaca. Beruncienue BEpOSATHOCTH MoONagaHus CIy-
YallHO! BEIMYMHBI Ha 3aJjaHHBIA MHTEpBaJ B CIydac HOP-
MaJIbHOTO pacrpeieaeHusl.
29. TlousTHE O AByMEPHOM HOPMAJIBHOM PACIIpe/IeICHHN.
30.TTousTre 0 pa3nuYHBIX (GopMax 3aKOHA OOJBIIMX YHCEL.
Teopembl bepnymm u UYeOwimena. LlenTpanbHas mpe-
JenpHas Teopema JIsimyHoBa.
31.'eHepanbHasi COBOKYITHOCTD M BBIOOPKA. WI-111IKO-1
32. BapuarmonHsslii paja. I'ncrorpamMmma, sMnupudeckas GyHK- | mpOBOJMT HAaydHEIE HC-
U paclupeacicHus, BBIﬁOpO‘IHOG Cp€aHEC U JUCIICPCUA. CJIEOOBaHUS, ONTUCHIBA-
33. ToueuHble OIECHKH HEM3BECTHBIX MAPAMETPOB pacrpesie- | €T ux u GopMyIupyer

JICHUs II0 BI)I60pKe N HUX XapaKTCPUCTHKU. HCCMCIICH-

BBIBObBI

50




IHU.

HOCTB, 3 (HEKTUBHOCTh, COCTOSITEIHHOCTD.

34.Metobl TONYYEHHST TOYCYHBIX OIEHOK: METOJ| MaKCH-
MaJIBHOTO TPaBAONOJO0MS, METOJ HAaMMEHBIINX KBajpa-
TOB, METO/I MOMEHTOB.

35. UnrepBanbHble OlcHKU. MHTEpBalIbHOE OlCHUBAHHE Ia-
pamMeTpoB HOPMAJIBHOTO pacIpeieIeHHUs.

36. IToHsATHE O CTATHCTUYECKOM THIIOTE3E U 00IIas cXema, Oc-
HOBHBIE METOJIbI €€ mpoBepku. Omuoku 1-ro u 2-ro poja.
Pemaromaa npouenypa. Momnocts kputepus. losepu-
TenbHbIe 001acTu. Kputepuu npoBepKu rumnoTes.

37.Cucrema 1ByX ciy4allHbIX BequduH. DyHKIMOHAIbHAS,
CTaTUCTUYECKass U KOPPENALUOHHAs 3aBUCUMOCTH MEXIY
BEJIMYNHAMU.

38. DieMeHTBI  KOPPEISALMOHHOrO aHainu3a. JIMHEWHBIA pe-
IPECCUOHHBIN aHAH3.

39. OcHOBHBIE CBOWCTBA PETPECCHH.

40. OueHkr mapamMeTpoB PErpECCHOHHON MOIETH [0 METOLY
HAaUMEHBIINX KBAJIPATOB U CBOWCTBA ATHX OLICHOK.

41. YpaBHEeHHUS TMHEHHON PErpecCHH.

42.TecHoTa CBsA3K U €€ OleHKa M0 KO3(P(HUIUEHTY KOppeIIs-

43.TlonsTtre o HelMuHENHHO# perpeccun. Koppensiuontoe oT-
Homenue. OnpeneneHue nmapaMeTpoB HEIMHEHHBIX ypaB-
HEHUI perpeccuu MeTo0M HaUMEHBIIIUX KBaIPaTOB.

xana u KpUTCPpUHU OLICHUBAHUA OTBCTA 06yqa}0meroc;1 npcaACTaBJICHLI B Ta6J'II/II_IC.

HMlxkana

Kpurepun oneHuBanus

OHGHKa GauYTCHO»

3HaHUE IIPOTrPAMMHOI0 MaTepHalla, yCBOEHUE OCHOBHOM W JIOIIOJIHUTEIb-
HOM JINTEpaTypbl, PEKOMEHJIOBAaHHON NPOrpaMMON JUCLUIUIMHBI, IIpa-
BIWJIBHOE pELICHHE 3aJaud (JOMyCKaeTcsl Halu4yhe Majo3HAaYMTEeIbHbIX
OIMOOK WM HEAOCTATOYHO IOJHOE PACKPBITHE COAEP>KaHUE BOIPOCA,
WM TOTPEIIHOCTh HENPUHLUIIAAIBHOIO XapaKTepa B OTBETE Ha BOIPO-
CBI).

JIOTIOJTHUTENBHBIM YCIIOBUEM IMOJYYEHHUs OLEHKH «3a4TE€HO» MOTYT CTaTh
XOpOLIME MOKA3aTeNId B XOJI€ NMPOBEACHUS TEKYIIEro KOHTPOJS U CHUCTE-
MaTH4ecKasi aKTUBHAs paboTa Ha y4eOHBIX 3aHITHUSX.

OI_IGHKa «HC 3a4YTCHO»

HpO6CJILI B 3HAHUAX OCHOBHOI'O IPOTPpaAMMHOI0 MaTcpualia, IMPUHIUIINA-
aJIbHBIC OIIMOKH ITpU OTBCTEC HA BOIIPOCHI.

4.2.2. Dk3aMeH

DK3aMeH sBisgeTcs (HOpMOii OLIEHKH KauecTBa OCBOCHMs 00yJaromMMCsl OCHOBHOMU mpodec-
CHOHAJIbHOU 00pa30BaTeIbHON MpOorpaMMBbI MO pasjenaM AUCUUILTUHEL [lo pe3ynbraTtam sk3ameHa
o0yyJaromemMycsi BbICTABIISIETCS OLIEHKA «OTJIMYHO», «XOPOLIO», «YAOBIETBOPUTEIBHO» WM «HE-

YIOBJIETBOPUTEIILHO.

OK3aMeH 10 IUCLUUIUIMHE IPOBOJUTCS B COOTBETCTBUU C PACTIMCAHUEM ITPOMEKYTOUHOM aT-
TECTAlUH, B KOTOPOM YKA3bIBACTCA BpPEMs €ro INpOBCACHUSA, HOMEP ayAUTOpPUH, MECTO IMTPOBCACHUA
KOHCYJIbTAIlMH. Y TBEP)KIACHHOE paclHCaHue pa3MelniaeTcss Ha HH(POPMAIIMOHHBIX CTEH/IAX, a TAKXKe
Ha opUIIMaTBEHOM caiiTe Y HUBEpCUTETA.
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YpoBeHb TpeOOBaHUN AJIT MPOMEKYTOYHON aTTecTallud OOYYAIOIIUXCS YCTaHABIUBACTCS
paboueil mporpaMMoi TUCHUTUIMHBI U TOBOAMUTCS 1O CBEICHUS 00yJalonINXcs B Hayaie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiIo, JekTopamu. C pasperieHus 3aBeayromero kade-
poii Ha SK3aMEeHe MOXET MPUCYTCTBOBATH MpenoaBaresb Kadeapsl, MIPUBICYCHHBIN 1JI IOMOIIH B
npueMe dK3aMeHa. B cimyyae oTCyTCTBUS BEyIIETO IpenogaBaTess SK3aMeH MPUHUMAETCS MPero-
naBaTesieM, Ha3HAYEHHBIM PacHopsKEHHEM 3aBeAyIOLIEro Kadeapoil.

[TpucyTcTBHE Ha ’K3aMeHe MpenoaBaresield ¢ Apyrux kadeap 6e3 COOTBETCTBYIOLIETO pac-
MOPSDKEHUS PEKTOPa, MPOPEKTOpa Mo yueOHo padoTe WiK IekaHa (akynbTeTa He I0MyCKaeTCs.

OOyyaromuecs MpH sIBKE Ha K3aMeH 00s13aHbl UMETh MPU ce0e 3a4ETHYIO KHIKKY, KOTOPYIO
OHH TPEIBABISAIOT IK3AMEHATOPY.

Jlis mpoBeneHHs 3K3aMeHa BEAYIIMH IMperojaBaTellb HaKaHyHE TOJIyYaeT B JEKaHaTe 3a-
YEeTHO-2K3aMEHAIIMOHHYIO BEJJOMOCTh, KOTOpasi BO3BPAIACTCS B J€KaHAT IOCJIE€ OKOHYAHUS MEpO-
TPUATHS B IEHb TIPOBEACHMSI K3aMEHA UITU YTPOM CIICTYIOIIETO JTHS.

DK3aMeHbl TPOBOJATCS 10 OMiIeTaM B YCTHOM UJIM NMHMCbMEHHOM BHJIE, TUOO B BHJIE TECTH-
poBaHMs. DK3aMEHAIMOHHBIC OUIIETHI COCTABISIOTCS 10 YCTAHOBICHHONW ()OpME B COOTBETCTBHH C
YTBEPKIEHHBIMU Kadenpol 3K3aMeHalMOHHBIMU BOIPOCAMHU U YTBEPIKAAIOTCS 3aBEAYIOLIUM Ka-
dbenpoii exeronHo. B Ounere copepkuTcs 2 TEOPETUYECKUX BOMPOCA W 3aqada. 3agada COOTBET-
CTBYET COJIEP’KaHHUIO 3a/laHU{ THUIOBBIX PAcueTOB, YKAa3aHHBIX B METOAMYECKUX YKazaHHsX (1. 3
@OC).

DK3aMeHaTopy MpeoCTaBIseTCs MPaBo 3aJaBaTh BOMPOCHI CBEPX OUIIETa, a TAaKKE MOMUMO
TEOPETUYECCKUX BOMPOCOB JIaBaTh IS PEHICHHS 33Ja4d W MPUMEPHI, HE BBIXOSIINE 32 PaMKU
MPONJICHHOT'O MaTepuaa 1Mo U3y4yaeMoi JUCIHUILINHE.

3HaHUS, YMCHHSI ¥ HABBIKH OOYYAIOIIUXCS OMPEACISIOTCS OICHKAMHU «OTIIMYHOY, «XOPO-
I0», «YAOBIETBOPUTEIBHOY», «HEYAOBICTBOPUTEILHO», KOTOPHIE BBICTABISIIOTCS B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHIKKY 00y4Yaromierocs B IeHb 9K3aMeHa.

[Tpu mpoBeZeHNH YCTHOTO PK3aMEHa B ayJUTOPUHU HE JIOJDKHO HAXOAUThCSA Oojiee BOCBMHU
00yJaroImuxcs Ha OAHOTO MPETI01aBaTeIs.

[Tpu mpoBeneHNUH yCTHOTO 3K3aMeHa OO0ydaroUIuiicss BRIOMpAeT SK3aMEHAIIMOHHBINA OMIIeT B
CIly4aifHOM IMOpPSKE, 3aTeM Ha3bIBaeT (PaMIIINIO, UM, OTYECTBO U HOMEP 3K3aMEHAIIMOHHOTO Ou-
neTa.

Bo Bpewmst x3aMeHa 00y4aromuecst MOTYT MOJIb30BAThCS C Pa3pelIeHus] SK3aMeHaTopa Mmpo-
rpaMMOI AMCHUILTHHBI, CIPABOYHONW U HOPMATHUBHOW JTUTEPATYPOM, IPYTUMH MOCOOUSIMH U TEXHU-
YECKUMHU CPECTBAMH.

Bpewmsi moAroToBkH OTBETa MpHU cAaue SK3aMeHa B YCTHOW (opMe AOHKHO COCTaBISATH HE
MeHee 40 MUHYT (110 >KeJaHUI0 00y4arolIerocsi OTBET MOKET OBITh JOCPOYHBIM). Bpems oTBera —
He Oonee 15 MUHYT.

OOy4Jaromuiicsi, UCIBITHIBAIONTUI 3aTPYAHECHUS TIPH MMOATOTOBKE K OTBETY IO BHIOPAHHOMY
UM OHIIETy, UMEET MPaBO Ha BHIOOP BTOPOTO OMIIETa C COOTBETCTBYIOUIUM MPOAJIEHHEM BPEMEHU Ha
moAroToBKy. [Ipy OKOHYATETFHOM OIEHUBAHWUHU OTBETA OICHKA CHIDKACTCS Ha ofuH Oami. Beimada
TPEThero OuseTa He pa3perraeTcs.

Ecnu oOyuaromuiicst SBUJICS Ha 9K3aMEH, U, B3SIB OWUJIET, OTKA3aJCs OT MPOXOXKJICHUS aTTe-
CTAllMH B CBSI3U C HEMOATOTOBJICHHOCTBIO, TO B BEJOMOCTH €MY BBICTABIISIETCS OIIEHKAa «HEYIOBIIe-
TBOPUTEIEHOY.

Hapymenne nuCHUIUIMHBI, CIHCHIBAHUE, UCTIOIB30BAaHUE O0YUYAIONIUMUCS HEpa3pelIeHHbBIX
MEYATHBIX M PYKOIMCHBIX MaTepPUAIOB, MOOWIILHBIX Tele(OHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BHUJIOB JTHYHON KOMMYHUKAIIMOHHOW M KOMITBIOTEPHOMN TEXHHU-
KH BO BpPEMs aTTECTAIIMOHHBIX WCIBITAHWN 3ampenieHo. B ciaydae HapymieHus 3TOro TpeOOBaHHUS
npenojaBaTesb 00s3aH yIaluTh OOYYarOIIerocs W3 ayJIUTOPUU U MPOCTABUTH €My B BEJOMOCTH
OLIEHKY «HEY/IOBIETBOPUTEIIEHOY.

BricTaBieHne OIeHOK, MOTYYSHHBIX MPHU MOABEICHUU PE3yIbTaTOB MPOMEKYTOYHON aTTe-
CTAIlMH, B 3a4€THO-IK3aMECHAIIMOHHYIO BEJIOMOCTh U 3aYETHYIO KHIDKKY TIPOBOJIUTCS B IPUCYTCTBUHU
camoro oOyuatorierocs. [IpemogaBatenu HecyT NMEpCOHATBLHYIO OTBETCTBEHHOCTh 32 CBOCBPEMEH-
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HOCTh M TOYHOCTh BHECEHHMs 3alHUCel O pe3ylbTaTax MPOMEXKYTOUYHOH aTTecTalii B 3a4€THO-
9K3aMEHAIMOHHYIO BEIOMOCTh M B 3a4ETHBIC KHIKKH.

HesiBka Ha 3K3aMeH OTMEYaeTcsi B 3a4€THO-IK3aMEHAIIMOHHOW BEIOMOCTH CIIOBAMH «HE
SIBUJICS.

Jis oOydaronuxcsi, KOTOpble HE CMOTJIM C/IaTh SK3aMEH B YCTaHOBJIGHHBIE CPOKHU, Y HUBEP-
CUTET yCTaHABIMBACT MEPHO JMKBUAANH 3310JDKEHHOCTH. B 3TOT meproa npenopaBaTeny, Ipu-
HUMABILIUE HK3aMeH, JOJDKHBI YCTAaHOBHTh HE MEHEee 2-X JHEH, Korja OHM OynyT MpUHHMATH 3a-
JOJDKEHHOCTH. MH(pOpMaIust 0 JIMKBUIAIMN 3aI0JDKCHHOCTH OTMEYAETCs! B 9K3aMEHAIIMOHHOM JIH-
cre.

OOyuaromymMcs, TOKa3aBIIMM OTJIMYHBIC M XOPOIINE 3HAHUS B TEUEHHE CEMECTpa B XOHE
MOCTOSTHHOTO TEKYIIET0 KOHTPOJS yCHEBAaEMOCTH, MOXKET OBITh MPOCTaBJICHA 3K3aMEHALMOHHAS
OLICHKA JIOCPOYHO, T.€. 0e3 crauu sk3ameHa. OneHKa BBICTABISIETCS B 9K3aMEHAIIMOHHBIN JIMCT WU
B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WMuBanuas! ¥ Ul ¢ OrpaHMYCHHBIMU BO3MOKHOCTSMH 37I0POBBSI, MOTYT C/1aBaTh 9K3aMEHBI
B MEKCECCHOHHBIN MEPHOJ B CPOKH, YCTaHOBIICHHBIC MHIMBUAYAJIbHBIM Y4eOHBIM IJIaHOM. MHBa-
JUIBl W JIMLA C OTPAaHMYEHHBIMH BO3MOXHOCTSIMH 3/I0pOBbS, MMEIOLIME HApYyLICHUS OIOPHO-
JBUTATEIILHOTO arIapara, JOIMyCKAITCs Ha aTTECTAIMOHHBIEC MCIIBITAHUS B COMPOBOXKICHUH aCCH-
CTEHTOB-COIIPOBOKAAIOIINX.

[Iponieypa mpoBeneHHsI MPOMEKYTOYHON aTTECTAllMU JUIi OCOOBIX CIIy4aeB H3JIOKEHA B
«[TonoxeHNH O TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXYTOYHOH aTTeCTalluu OOYYaroIuXcs
no OIIOII GakanaBpuara, cnenuanurera U Maructpatyps» ®I'BOY BO FOxHo-Ypansckuii ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ounas ¢popma 00yueHust

Ne OueHouHBIE CpeCTBA Kon u HanMeHoBaHMe
DK3amMeH MHAMKATOpa KOMIIE-
TEHLUU
1 1 cemectp NA-1011K-1
1. Matpunpl, 1eHCTBUS C HUMHU. Hcnonp3yer OCHOBHBIE
2. OmpenenuTenu 2-T0 U 3-TO TIOPSIIKOB M X CBOMCTBA. 3aKOHBI €CTECTBEHHO-
3. MuHopsI 1 anredpandeckue J0MOTHEHUS. Hay4YHBIX JACLUUIUIVH
4. PaznoxeHue onpenenuTens Mo 3JeMeHTaM Kakoro-amoo psi- JUISL pellieHus CTaH-
na. OnpenenauTenu n-ro NopsaKa. JApTHBIX 3aJa4 B COOT-
5. CucreMsl IBYX U TpeX JIMHEHHBIX YpaBHEHU, UX peLICHHUE. BETCTBUU C HaIlpaB-
MatpruHas 3alIUCh CUCTEMBI JIMHENHBIX YPABHEHUM. JIEHHOCTBIO Mpodheccu-
6. Meton aycca. OHAJIBLHOH JIEATEIBHO-
7. IlpaBmio Kpamepa. CTH
8.  Bextopsl. JInHeliHbIE OnIepaniy HaJl BEKTOPAMH.
9. Teopemsl 0 IPOEKIMH BEKTOPA HA OCh.
10. TlonsiTre MMHEHHOTO MPOCTpaHCTBA. JINHEIHO HE3aBUCUMBIE
BeKTOphl. basuc. Pa3noxkeHue Bekropa 1o 6asucy.
11. Koopaunatel BekTopa. Hampainsiomnuye KOCUHYCHI U JJIMHA
BEKTOpA.
12. JluneliHbIC OTIepalliy HaJl BEKTOPAMHU B KOOPIUHATHOM
dopme.
13. CkamspHOE pou3BeIeHIE BEKTOPOB, €r0 CBOMCTBA, BBIPA-
’KEHUE B KOOpAUHATHOU opme. J[TMHA BEeKTOpa U yroi
MEX1y IBYMsI BEKTOPaMH.
14. VYcnoBue OpTOrOHAIBHOCTH JIBYX BEKTOPOB.
15. TlpumeHeHuUe CKaISIPHOTO MPOU3BEICHUS B PEIICHUU MTPU-
KJIQJHBIX 3a/1a4.
16. BekTopHOe Mpon3BeIeHNE BEKTOPOB, €T0 CBOICTBA, BHIPaA-
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17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

217.
28.

29.
30.
31.
32.
33.
34.
35.

36.
37.

38.
39.
40.
41.
42.

43.
44,

45.

46.

YKEHUE B KOOPAMHATHOU (hopme.

HekoTopele npui10’keHNs BEKTOPHOI'O ITPOU3BEICHUS.
CMeriaHHOE IPOU3BEIEHUE TPEX BEKTOPOB, M0 CBOWCTBA,
BBIpQ)XEHUE B KOOPAMHATHOU (opMme.

[TprMeHeHHe CMENIaHHOTO TPOU3BEICHUS B PELLICHUH IIPU-
KJIQJHBIX 3a/a4.

ITonsATne 06 ypaBHEHUH JIMHUU HA INIOCKOCTH. POPMBbI
ypaBHEHUS IIPSIMOM Ha IIOCKOCTH.

VYros Mexay npsMbIMU. Y CJI0BUS NapaJlIeIbHOCTH U Iep-
NEHAUKYISIPHOCTH MPSMBIX.

VYpaBHEHHE ITyyKa NPSMBIX.

3aznauu, peraeMble METO10M KOOPAMHAT (PacCTOSHUE MEX-
Iy IByMs TOUKAMH, JIeJIEHHE OTpe3Ka B JaHHOM OTHOILIe-
KpuBsie BTOPOro nopsijika: OKpy>KHOCTb, 3JUIUIIC, THIIEpOO-
na, mapabosa, uX TeOMETPUUYECKIE CBOMCTBA M YpaBHEHHUSL.
VYpaBHEHUs IJIOCKOCTU B IPOCTPAHCTBE.

Yros Mexay IIIOCKOCTIMU. Y CIIOBHSI MAPAJUIEIIBHOCTH U
MIEPIEHIUKYISIPHOCTH IIIOCKOCTEH.

PaccrosiHue OT TOUKH /10 MIOCKOCTH.

YpaBHEHHUsI IPAMOM B IPOCTPAHCTBE. YTOJI MEXAY IPSAMBI-
MHU.

B3aumHoe pacrionoxeHue MpsiMbIX B IPOCTPAHCTBE. YTOJI
MEXy IPSIMOM U IIOCKOCTBIO.

YpaBHEHHE TOBEPXHOCTH B IPOCTPAHCTBE.
[{unuuapuyeckre MOBEpXHOCTH.

Cdepa.

DIUIUIICOU,.

I'uniepbononnsl. [Tapabononsl. ['eomeTprudeckne CBOWCTBA
3THX MOBEPXHOCTEH, cciae1oBaHne UX (OPMBI METO/IOM Ce-
YEHHU.

MHoxecTBo BelecTBeHHbIX uncen. Pynkuusa. O6nacts ee
onpeneneHus. CriocoObl 3a1aHusl.

Knaccudukanus pyHkuumit.

[TonapnHas cucrema koopauHat. KpuBble B MONSIpHBIX KOOP-
JMHATaX.

MOHOTOHHBIE PYHKIIHH.

CroxHbIe U B3aUMHO-00paTHbIE (GYHKIINU.

HucnoBas nociie1oBaresibHOCTh. [Ipeaen uncinoBoi mocie-
noBarenbHOCTU. CXosmmecs U pacxoaaIUecs YNCIOBbIE
MIOCJIEZI0BATEIBHOCTH.

[Ipenen ¢pynkunu B Touke. OMHOCTOPOHHKE TPeAEbl PYHK-
uuit. [penen ¢pyHKuu B 0ECKOHEYHOCTH.

beckoneuHo maible U OeCKOHEYHO OoublIe (YHKIUU B
Touke. CBOMCTBA OECKOHEUHO MaJIbIX (PYHKIIHIA.

CoiicTBa npeenoB (GyHKIHUA.

[Ipu3Haku cyiecTBoBaHUS NpeesioB (0 Ipeaese MPoMexy-
TOYHOU (DYHKIIMH, O Tpeiesie MOHOTOHHON (YHKIIUN).
HeomnpenenenHocTy 1 METOBI X PACKPBITUS. 3aMedaTesb-
HBIE TIPeAETbl U caeIcTBUS U3 HuX. CpaBHEHHE OECKOHEYHO
MaJbIX.

HenpepbIBHOCTh PYHKIMI B TOUKE, HA MHOXECTBE U Ha OT-
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47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.
58.

59.
60.
61.
62.

63.

64.
65.

pesKe.
Touku pa3pbiBa QyHKIUHN U UX KJIaccu(uKaus. AJIropuTm
uccie0BaHus (QYHKIIMH Ha HEMPEPBIBHOCTD.

JleiicTBUs Hal HENPEepbIBHBIMU (DyHKIMAMU. Henpepbis-
HOCTB 3JIEMEHTapHbIX (yHKIUH. CBOHCTBA (PyHKIIHHA, He-
MIPEPHIBHBIX Ha OTpe3Ke (CyIIeCTBOBAaHNE HAUMEHBIIETO U
HanOOJIBIIET0 3HAYEHU I, OTPAHUYEHHOCTD, CYIIECTBOBAHUE
MIPOMEXYTOUHBIX 3HAUYCHUH).

3agauu, NpUBOJAIINE K IOHATHIO TPOU3BOAHOM. Onpenene-
HHUE [TPOU3BOJHOM.

[TpousBoHast OT anredpandeckoil CyMMbl, pa3HOCTH, IPOU3-
BEJICHUS ¥ YaCTHOTO (DYHKIIUH.

[Ipou3BoHbIE CIOXKHBIX (QYHKIIHM, 3aJaHHBIX HESIBHO U Ta-
paMeTpUYECKH.

[Tpon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIINH (C BBIBO-
JIOM).

Huddepennnan pynkuuu. CoiicTBa neporo auddepeHin-
ana.

CBsi3b MEX]1y HETIPEPHIBHOCTHIO U U HEPeHIIUPYEMOCTHIO
byHKIHH.

['eomeTpuyecknii ¥ MEXaHUYECKUI CMBICII IPOU3BOIHON U
muddepennmana 1-ro nopsaka, X IPUMEHECHUE B PEIICHUH
MPUKJIAAHBIX 3a7a4.

[Tpon3BoHBIEC BBICIIHMX MOPSIKOB (YHKIUH, 3aJaHHBIX SB-
HO, HESIBHO, IIapaMETPUYECKH.

MexaHU4eCKHl CMBICI MPOU3BOIHOM 2-TO MOpPsJIKa.

Juddepenunans 2-ro U BBICHIKUX NOpsIKoB. HennBapuaHt-
HOCTb (pOpMBI AUPPEepEeHIINaTIOB BHICIINX TOPSIKOB.

Teopembr ®epma, Poms, Jlarpanxka, Komm.
[IpaBumno Jlonurans s pacKpbeITHS HEOTIPEAEIEHHOCTEH.
VY cnoBrUsS MOHOTOHHOCTH (DYHKITH.

DKcTpeMyMbl (YHKIIHM, He0OX0ouMoe yciaoBue. JloctaTou-
HBIE YCJIOBUSI.

OTbIcKaHNE HAUMEHBIIIETO U HAUOOJIBIIIEro 3HAYCHUH PYHK-
uu, 1uddepeHIupyemMoit Ha OTpe3Ke.
Hccnenoanue BoITYyKI0CTH QYHKIMKU. ToukH neperuda.

AcUMNTOTHI PYHKIIHMH.
2 cemecTp

ITepBooOpaznas. HeonpeneneHHbIi nHTETpal.

CBoiicTBa HCOMPCACIICHHOI'0 HHTCIrpaJia. TaGJmua HHTCI'pa-
JIOB.

MeTtoabl MHTETpUPOBaHUS (HEMOCPEICTBEHHOE HHTETPUPO-
BaHUE, MHTEIPUPOBAHME IO YACTSIM M 3aMEHOH NepeMeH-
HBIX).

Pa3noxxeHre MHOrouieHa ¢ JEHCTBUTENbHBIMU KOI(PPUIIH-
€HTaMH Ha JIMHEWHbIE U KBaJIpaTHUHbIE MHOKHUTEIH.

PasnoxxeHne panroHanbHBIX Opobeit Ha mpocreimume. MHTe-
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.
21.

22.
23.
24.
25.
26.
217.
28.

29.

IpPUPOBAHUE PAIMOHATBHBIX (PYHKIIHM.

WuTerpupoBanne uppadoHadIbHbIX (QYHKIUI (CTENEHHBIE U
TPUTOHOMETPHYECKHE MOICTAHOBKH).

WuTerpupoBanrue TPUTOHOMETPUUYECKUX (PYHKIMHA. YHUBEp-
caJibHasi TPUTOHOMETPUUECKASI TOJICTAHOBKA.

BeIpaxxeHus, HeMHTErpUpyeMbIe B KBagpaTypax.

3ajaud, TPUBOASIINE K MOHSTHIO ONPEIEICHHOT0 MHTErpa-
na. VHTerpanpHas cymMma, omnpeleieHHbI uHTerpai. dop-
myna Hertorona-Jlelioauma

CBoiicTBa OIPEEIEHHOr0 HHTErpalla, TEOpEMa CyILeCTBOBA-
Husd. «Teopema o cpegHeM».

WHuTerpupoBanue 1o yacTsaM, 3aMeHa [IEPEMEHHON B OIpee-
JICHHOM HMHTETrpaje.

OrnpenenieHHBI MHTETPal OT HEYETHOW M YETHOM (PyHKIIUH
110 CUMMETPUYHOMY TIPOMEKYTKY.

HecobGcTBeHHbIe MHTETPabl ¢ OECKOHEYHBIMH TIPEICIaMu U
OT HEOIpaHUYEHHBIX (QYHKLHUH.

Brruncnenue miuomaaei miockux Guryp.

Breruucnenue JaJIMHBI AYyTH. Brrunciaenue oonema Tena Bpa-
IMICHUA.

Boruncnenne paboThl, CTaTUCTHUECKUX MOMEHTOB, LIEHTpa
TSHKECTH TIOCKOW (DUTYPBI.

KommiekcHbie yncna, neicTBust ¢ HUMH. M300pakeHne Kom-
IUIEKCHBIX YMCEN Ha INIOCKOCTU. Moaynb U apryMeHT KOM-
IJIEKCHOTO uncia. Mx cBorcrsa.

Anrebpanyeckast 1 TpPUTOHOMETpUYECKasi (OPMBI KOMITIIEKC-
HOro yucia. Anrebpanyeckue neiictBusa Haja HUMH. Popmyra
Diinepa. IlokazarenbHas ¢popma KomIuiekcHoOTro yucia. Kop-
HU U3 KOMIUIEKCHBIX YHUCell.

OyHKIUHN IBYX JIEHCTBUTEILHBIX MEPEMEHHBIX, CIIOCOOBI MX
3amanusi. O0JIacTh ONpeeIeHusI.

JIuHuM ypoBHS QYHKIIUU BYX EPEMEHHBIX.

[lonaTne mpenena W HEMPEPHIBHOCTH (DYHKIMH IBYX TIepe-
MEHHBIX.

YacTHble TPOW3BOIHBIE TIEPBOTO TMOPSAIKA, UX T'€OMETpHUe-
CKHI CMBICIL.

[Tonuelil nuddepennan, ero cBsi3b ¢ YaCTHBIMU MPOU3BOJ-
HbIMH. ITHBaprnaHTHOCTH OPMBI MTOJIHOTO AU depeHuana.
[TpubnuxKeHHbIe BBIYUCICHUS C OMOIIBIO MOJHOTO Judde-
peHImana.

[TpouzBoansie u auddepeHnnansl BeICHMX MOpsaKoB. Teo-
peMa o0 CMEIIaHHBIX TPOU3BO/IHBIX.

HuddepenurpoBanue CI0KHBIX U HEIBHBIX (YHKIUH.
KacatenpHast I0CKOCTh M HOPMaJh K TOBEPXHOCTH.
DOKCTpeMyMbl (YHKIIMA ABYX TepeMeHHBbIX. HeoOxommmoe
ycJI0BHE dKCTpeMyMa. JloCTaTouHOe yCIOBHE SKCTpEMyMa.
OTpicKaHME HAMMEHBIIMX U HAaWOOJBIIMX 3HAUYECHUN (PYyHK-
IIUH.
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30. 3amaum, NpPUBOIAINKE K IOHATHIO JBOWHOIO MHTErpaa.
JIBOWHOW HMHTErpaj, ero ompeaeneHue. Teopema CyliecTBo-
BaHUs JIBOMHOTO MHTErpaa.

31. CsoiicTBa, TEOpeMa O CPEAHEM 3HAYEHUH.

32. Beruucienue aBoWHOTO wHTerpana. [lepexol K MOJSPHBIM
KOOpJIUHATaM.

33. TpunoskeHust ABOWHOTO HHTETpPAIA.

34. 3amaun, TPUBOAAINNE K IOHSATHIO TPOWHOIO WHTErpaja.
TpoitHoil WHTErpaj, ero ompeaesieHue, cBoMcTBa. Teopema
CYILIECTBOBAHUS TPOMHOIO MHTErPAJIA.

35. Bbluncienue TpoiHOro uHTerpana. Ilepexon K MUIMHIpUYE-
CKUM U C(EpUIECKUM KOOPIUHATAM.

36. IIpuinoxeHus TPOWHOIO MHTErPAIA.

37. 3amaya o0 BHIUKMCIEHHH PAbOTHI IEpeEMEHHON cuiibl. Onpese-
JIeHUE KPUBOJIMHEHHOr0 MHTETpasia o KOOpIUHATAM.

38. CsaoiicTBa, BRIUKCIIEHHE KPUBOJIMHENHOTO uHTerpaina Il poxa.

39. ®opwmyia ['puna.

40. VcinoBus HE3aBHCHMMOCTH KPHBOJMHEWHOrO HHTETpajia Io
ITyTH UHTETPUPOBAHUSI.

41. HaxoxaeHue (YHKIUH JBYX HMEPEMEHHBIX IO €€ IMOJHOMY
muddepeHnmany.

42. TIpuinoskeHHs: KpUBOJIMHEHHOTO MHTErpaja BTOPOro poja.

43. Yucrosble psjibl, CXOAUMOCTh U PACXOIUMOCTh. Heobxomu-
MBI€ YCJIOBUS CXOAUMOCTH.

44, T'apmonnyeckuii psaua. 'eomerpuueckas mporpeccusi.

45. CBo#CTBa CXOISIIMXCS PSIOB.

46. Psubl ¢ MOJOKUTENLHBIMA WieHaMH. [Ipu3Haku CpaBHEHHS
psnos.. [lpusnak [lanamb6epa. aTerpanphbiil npusznak Komu.
Pan lupuxite.

47. 3uakouepenyrommuecs psisl. [Ipusnak JleiOuua. A6comor-
Hasi, YCIOBHAsl CXOJUMOCTb.

48. Cremennbie psimpl. Teopema AGerns. WurtepBan u paamyc
CXOAMMOCTH CTENEeHHOTo psaja. CBoilcTBa CyMMBbl CTENIEHHO-
ro psfa: HEMpPEepbIBHOCTh, MowIeHHOe nudepeHnnpoBaHme
Y MHTETPUPOBAHHE.

49. Psaper Teitnmopa u MakiopeHa. PasioxkeHue 3JIeMEHTapHBIX
¢byukuii B pan Telinopa u B psg MakiiopeHa.

50. TIpuiokeHHE CTEMEHHBIX PSIOB K MPHOJIMKEHHBIM BBIYKC-
JICHUSIM UHTETPAJIOB.

I cemectp

1. T'eomerpuueckuii U MEXaHMYECKHH CMBICI TPOM3BOJHON MU NA-10I1K-5
muddepennmana 1-ro nopsaka, MX NPUMEHEHUE B PELLIEHUU MPHU- | Y4aCTBYET B dKCIIEpH-
KJIaJIHBIX 3a/1a4. MEHTaJIbHBIX

2. DKCcTpeMyMbl (pyHKIHIA, HeoOXoquMoe yciaoBHe. JlocTaTouHbIe | HCCIISIOBAHUAX 10 HC-
YCIJIOBHSL. IIBITAaHUIO

3. OTpickaHWE HAaUMEHBIIETO M HAMOOIBIIET0 3HAYCHHH (QYHK- | CETLCKOXO03SMCTBEHHON
un, 1uddepeHnrpyemMoi Ha OTpe3Ke. TEXHUKH

2 cemecTp

4. CBolCTBa ONpEIEICHHOTO HMHTErpajia, TeopemMa CYIIEeCTBOBa-
Hus. «TeopeMa o cpeHeM.

57




5. Beruucnenue miomnaaen miockux Guryp.

6. Beruucnenue [ummHbl 1yru. Berancienne o0bema Tena Bpaiie-
HUSL

7. Beruucnenue paboThl, CTAaTHCTUYECKUX MOMEHTOB, IIEHTPA TH-
KECTH IIOCKOH (pUTypHI.

8. IlpuOnmkeHHBbIC BBIUMCICHHS C TMOMOINBIO MOJHOTO Tudde-
peHImana.

9. DkctpemyMbl (QYHKIMHM JABYX NepeMeHHbIX. HeoOxommmoe
yCJIOBHE SKCTpeMyMa. JlocTaTrouHoe ycIoBUE IKCTpEMyMa.

10. OTpicKaHNe HAUMEHBLINX ¥ HAUOOJIBIINX 3HAUYCHUH (DYHKITUH.
11. TIpunoxeHue CTENEHHBIX PSAI0B K NPUOIMKCHHBIM BBIYMCIIC-
HUSIM UHTETPaJIoB.

1 cemectp

1. T'eomerpuueckuii U MEXaHUYECKUN CMBICI IPOU3BOJHOU U
muddepennmana 1-ro nopsaka, uX NPUMEHEHUE B PEIICHUU MIPU-
KJIQJHbIX 3a/1a4.
2. DKcTpeMyMbl (PYyHKIMHA, He0OXoauMoe ycinoBue. JlocraTouHble
YCIIOBUSL.
3. OTbIcKaHME HAaUMEHbBLIEr0 U HAMOOJIBIIEr0 3HAYCHUH (YyHK-
n, 1uddepeHnupyeMon Ha OTpe3Ke.

2 ceMecTp
4. CBoiicTBa OIPEACIICHHOTO0 WHTErpajia, TeopemMa CYIIECTBOBa-
Hus. «Teopema o cperHEMY.
5. Beruucnenue miomnaaeit miockux Guryp.
6. Beruucnenue JumMHbl 1yru. Beranciaenue o0bema Tena Bpalie-
HUSL.
7. Beruucnenue paboThbl, CTAaTUCTUYECKUX MOMEHTOB, LIEHTPA TH-
KECTH TUIOCKON (HUTYPHI.
8. IlpuOimkeHHbIE BBIYMCICHUS C TOMOIIBIO TMOJTHOTO audde-
peHuana.
9. DkctpemyMbl (QYHKIMM JABYX HepeMeHHbIX. HeoOxoaumoe
yclioBuE 3KcTpeMyMma. JlocTaTouHOE yCIIOBUE SKCTPEMyMa.
10. OTbIcKkaHMe HAUMEHBLINX ¥ HAUOOJIBIINX 3HAUCHUH QyHKIUH.
11. [IpunoxeHue CTENEHHBIX PAOB K MPUOIUKEHHBIM BBIUUCIIE-
HU

N-11TKO-1
MIPOBOJAMT HAyYHBIE UC-
CJIeIOBaHMsI, OIIUCHIBA-
eT UX U POpMYIUPYET

BBIBO/IBI

[Mxana u KpUTCpUH OLCHHUBAHUA OTBETA 06yqa}01ueroc;1 IMPEACTaBJICHLI B Ta6n1/1ue.

Ilkana Kpurepun onenuBanus

- 00yJaroIuics MOJIHO YCBOMJI y4eOHBIN Marepua,

Onenka 5
(oTHMuHO)

- TIOKa3bIBa€T 3HAHWE OCHOBHBIX TMOHSATUN UCHIMUIUIMHBI, TPaMOTHO
MIOJIB3YETCsl TEPMUHOJIOTUEH;

- TIPOSIBJIIET YMEHHUE aHAIM3UPOBATh U 000011aTh HH(OPMAIINIO, HABHI-
KU CBSI3HOTO OINMCAHUS SBJIICHUH U MPOLECCOB;

- IEMOHCTPUPYET YMEHUE H3JIaraThb MaTe€puai B ONMPEIeICHHON JIornye-
CKOM TTOCIeI0BATEIbHOCTH,

- TIOKa3bIBa€T YMEHHUE WIIOCTPUPOBATh TEOPETUUYECKUE TOJOKECHUS
KOHKPETHBIMH TIPUMEPAMHU;

- IGMOHCTpHUPYET CHPOPMUPOBAHHOCTH U YCTOWYHUBOCTh 3HAHUHN, YMEHHI
Y HaBBIKOB;

- MOTYT OBITh JTOMYIIEHBI OJHA—BE€ HETOYHOCTH MPH OCBEIIEHUU BTO-
pPOCTENEHHBIX BOITPOCOB.
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OueHka 4
(xoporo)

- OTBET YIOBJIETBOPSIET B OCHOBHOM TPeOOBaHMIM Ha OLEHKY «5», HO IpU
9TOM MMEET MECTO OJMH U3 HEIOCTATKOB:

- B YCBOCHHUU yqe6H0ro Marepuajia JOIMYIICHBL HpO6CJII)I, HC UCKa3HUBIIUC
COACPIKAHUC OTBCTA,

- B U3JIOKCHUUN MaTcpurajia JONYIICHBI HC3HAYUTCIIbHBIC HCTOYHOCTH.

Ouenka 3
(YIOBIETBOPUTEIHHO)

- 3HAaHUC OCHOBHOI'O IMPOrpaMMHOTO MaTcpuaia B MUHUMAJIbHOM 00be-
MC, TOIpCHIHOCTU HCIOPUHIOHUIIMAIIBHOIO XapaKTCpa B OTBCTC HA 3K3a-
MCHEC. HCIIOJHO HJIM HEIMOCICAOBATCIbHO PACKPBITO COACPIKAHUE MATC-
puajia, HO IMOKa3aHO O6IJ_ICC IMOHUMAaHHEC BOIIPOCOB;

- UMCJIUCH 3aTPYAHCHHA HUJINW OOMYIICHBI OIIMOKH B OMpCACIICHUU ITOHA-
TI/IfI, HCIIOJIb30OBAHUU TCPMHUHOJIOTHHU, OINMMCAHUUN SIBIICHUN U IIponeccos,
HCIIPABJICHHBIC ITOCJIE HABOAAIINX BOIIPOCOB,

- BBIIBJICHA HCAOCTATOYHAsA C(I)OpMI/IpOBaHHOCTI) 3HaHHfI, yMeHHI;'I u
HAaBBIKOB, O6y‘lﬁIOH.[PII>iCH HE MOXCET IIPUMCHUTE TCOPHUIO B HOBOM CUTya-
.

Onenka 2
(HEey10BJIETBOPUTEIILHO)

- Ipo0esbl B 3HAHUSAX OCHOBHOT'O MPOTPaMMHOI0 MaTepualia, IpUHLIMIIN-
aJILHBIE OIINOKHU IIpU OTBCTEC HA BOIIPOCHI;

- 0OHApY)XEHO HE3HAHWE WJIM HEMOHMMaHue Ooiblied wWin Hanbosee
BaXHOH yacTu y4yeOHOTo MaTepHaa;

- JOIYIICHBI OIHI/I6KI/I B OIpCACICHNU HOH?ITI/II‘/JI, IIpu HMCII0JIb30BaHUU
TCPMHUHOJIOTUH, B OITMCAHHUN SIBJIEHUU U IMpoucCCOB, KOTOPLIC HE UCITPAB-
JICHBI TTOCJIC HECKOJIBKMX HABOISIIIUX BOIIPOCOB;

- He c(hOpMUPOBAHBI KOMIICTCHIIUU, OTCYTCTBYIOT COOTBETCTBYIOIIUE

3HAHUA, YMCHUS U HABBIKH.

3aounas popma o0yueHus

O1eHOYHBIE CpeacCTBa

TunoBble KOHTPOJIbHBIE 3a/laHusl U (MJIM) UHbIE MaTepHalibl, HEOO-
Ne | xomumble JUIst OLEHKM 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIbITA

Ko n HaumMeHnoBaHue
VHJIUKaToOpa KOMIIE-

JIeATEIbHOCTH, XapaKTEePU3YIOUINX CHOPMUPOBAHHOCTh KOMIIETCH- TEHIHH
1111 B po1iecce OCBOCHUS AUCIUTIIMHBI
1. 2 cemecTp NA-10I1K-1

1. Marpuusl, aelictBus ¢ HuMu. Omnpenenurtend 2-ro U 3-TO TO-
PAIKOB U UX CBOMCTBAa. MMHOpHI M anredpandeckue JOTOJIHEHHS.
Paznoxenue omnpenenurens MO JIEMEHTaM Kakoro-iubo psja.
Onpenenurenu N-ro Nopsaxa.

2. CucrteMbl NIByX W TpeX JIMHEHHBIX ypaBHEHHH, MX pEUICHHUE.
MarpuyHas 3anuch CUCTEMbI JTUHEHHBIX ypaBHeHul. Meron I'ayc-
ca. [IpaBuno Kpamepa.

3. Bekropel. JIuHeilHble omepauuu HaJ BEKTOpaMHu. TeopeMbl O
IIPOEKIMN BEKTOpa Ha OChb. lIOHATHME IMHENHOro MPOCTPAHCTBA.
JIuneliHo He3aBuCHMMBIE BEKTOpHI. basuc. PasnoxeHnue BekTopa 1o
6a3ucy. Koopaunare!l Bektopa. Hanpasnsronme KOCHHYCHI U JUITHHA
BEKTOpa. JIMHEeWHbIe onepanuy HajJ BEKTOPAaMH B KOOPIWHATHOM
dopme.

4. CxalsipHOe IPOU3BEIEHUE BEKTOPOB, €r0 CBONCTBA, BBIPAXKEHHE
B KOOpJAMHATHOH (opme. J{irHa BeKTOpa U Yrojl MEXIy ABYMS BEK-
TOpaMH. Y CIIOBHE OPTOTOHAIBHOCTH JIBYX BEKTOpOB. [IpumeneHune
CKQJIIPHOTO IIPOU3BEJCHUS B PELICHUU IIPUKIIAJAHBIX 3a]a4.

Hcnonb3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYYHBIX JUCHOUIIIINH

JUIS PELIeHUs CTaH-

JApTHBIX 33]1a9 B COOT-

BETCTBUH C HaIIPaB-

JIEHHOCTBIO IIpodeccu-

OHAJIbHOM JesTeIbHO-
CTH
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O11eHOYHBIE CPEJICTBA

TumoBele KOHTPOJIbHBIC 3aJaHKsI M (MJIM) MHbIE MaTepuaibl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JeSITeIbHOCTH, XapaKTEePU3YIOIUX CPOPMHUPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanme
WHIUKATOpa KOMIIe-
TEHLINU

5. BexTopHOE npou3sBeneHNE BEKTOPOB, €TI0 CBOICTBA, BBIPAXKEHUE
B KoopaumHaTHON Qopme. Hekoropsle NpuinoxeHuss BEKTOPHOIO
IIPOU3BE/ICHUS.

6. CmemaHHOe IPOU3BEJEHUE TPEX BEKTOPOB, €r0 CBOMCTBA, BbI-
pakeHune B KoopauHaTHOH (opme. [IpuMeHeHne cMeanHoro mpo-
W3BEJICHUS B PEIIECHUH NIPUKJIIAJIHBIX 3a/1a4.

7. Tlonstre 06 ypaBHEHHH JTUHHUH Ha IUIOCKOCTH. DOPMEI ypaBHE-
HUS NPSMOU Ha IJIOCKOCTH. YTOJI MEXKIY NPSAMBIMH. Y CJIOBHs Ia-
PaJIIEIBHOCTH ¥ NEPIIEHANKYJIIPHOCTHU MPSMBIX. Y paBHEHUE ITydKa
OpsAMBIX. 3ajadd, pellaeMbleé METOJO0M KOOpAMHAT (PacCTOsSHUE
MEXy IByMSl TOUKaMH, 1€JICHUE OTPE3Ka B JAHHOM OTHOILIEHUN).
8. KpuBble BTOpOro mopsijika: OKpYXHOCTb, 3JUIMIIC, THIepOoIa,
napaboJia, UX TeOMETPUYECKUE CBOMCTBA U yPaBHEHUSI.

9. VYpaBHEeHMs IUIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXIY IMJIOCKO-
CTSIMH. Y CJIOBUS NApAJUIEIBHOCTH U MEPIEHANKYISIPHOCTH IIIOCKO-
cteil. PaccTosiHMe OT TOUKH 10 TUIOCKOCTH.

10. YpaBHeHUsT TpsSMOI B MPOCTPAHCTBE. YTOJ MEXKIY MPSIMBIMH.
B3anmHOe pacroyiokeHHe NPsSMbIX B IMIPOCTPAHCTBE. YTOJ MEXIY
IIPSIMOM U TNIOCKOCTBIO.

11. YpaBHeHue moBepxXHOCTU B MpocTpaHcTBe. LlunuHapuyeckue
nosepxHoctu. Chepa. Dmuncona. ['unepdbononsl. [lapadononas.
['eomeTpryeckue CBOMCTBA 3TUX MOBEPXHOCTEH, UCCIENOBAaHUE UX
($hopMBI METOIOM CEYEHUH.

12. M uHoxecTBO BeulecTBeHHbIX umcen. Pynkuusa. OOnacth ee
onpezaenenus. CrnocoOb! 3ananus. Knaccupukanus ¢ynxnuii. Io-
JspHasg cucreMa KoopAuHar. KpuBble B NOJSIPHBIX KOOpAMHATAX.
Monoronsble pyHKIMH. CII0KHBIE U B3aUMHO-00paTHbIE (PYHKIIUH.
13.Yucnosas nocnenoBarenbHOCThb. [Ipenen uucnoBoil nocnenona-
TenbHOCTU. CXoAsimuecs U pacXolsIuecs] YHUCIOBbIE MOCeI0Ba-
TEJIBHOCTH.

14.TIpenen ¢pynkiuu B Touke. OTHOCTOPOHHUE MPEeIbl () YHKITUH.
[Tpenen ¢yHkuun B 6eckoHeUHOCTH. beckoHeuHo Masbie U Oecko-
He4YHO Oosbiue GyHKIMH B ToYke. CBOMCTBA OECKOHEUHO MaJbIX
¢ynkuuit. CpoiictBa npenenoB (GyHkuuil. [lpuznaku cymiectBoBa-
HUS TIpenenoB (0 mpezesie MpoMEeXyTOUYHOW (DYHKLMHU, O Tpeere
MOHOTOHHOM (yHKUUHU). HeomnpeneneHHOCTH M METOJBl UX pac-
KpBITHA. 3aMeuaTellbHbIe MPEeeNibl U ciaencTBUs U3 HUX. CpaBHEHHE
0ECKOHEUHO MaJIbIX.

15. HenpepbIBHOCTh (PYHKIMI B TOUKE, HA MHOXKECTBE U Ha OTPE3-
ke. Touku pa3pbiBa (YHKIMU U UX KiIaccuukanus. AJITOpUTM HC-
cienoBaHusl (YHKIMM Ha HENPEPHIBHOCTH. JleHcTBUS Haja Hempe-
pPBIBHBIMU (yHKIMAMU. HermpepbhIBHOCTH 3JIEMEHTAPHBIX ()YHKIIHA.
CaoiicTBa (yHKIMI, HENPEPBHIBHBIX Ha OTpe3Ke (CYILIeCTBOBAHUE
HaMMEHBIIET0 U HauOOJbIIEro 3Ha4eHUil, OrPaHUYEHHOCTD, CYIIe-
CTBOBaHHE MMPOMEKYTOUHBIX 3HAUECHUH).

16. Onpenenenune npousoaHoil. [IpousBonHas or anredpandeckoit
CYMMBI, Pa3HOCTH, MpoM3BeJeHHs] W yacTHoro ¢GyHkuuil. [Ipowus-
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O11eHOYHBIE CPEJICTBA

TumoBele KOHTPOJIbHBIC 3aJaHKsI M (MJIM) MHbIE MaTepuaibl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JeSITeIbHOCTH, XapaKTEePU3YIOIUX CPOPMHUPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanme
WHIUKATOpa KOMIIe-
TEHLINU

BOJIHBIC CIIOKHBIX (DYHKIUH, 3aJaHHBIX HESIBHO M MTAPaMETPUIECKU.
17. Muddepennman ¢pynkiuu. CoiicTBa neporo auddepeHimana.
['eomeTpruyecKuit 1 MEXaHUYECKUN CMBICI MPOU3BOAHON U audde-
peHuuana 1-ro nopsaka, ux NpUMEHEHHE B PEIIEHUU MPUKIATHBIX
3az1ad.

18.1Ipou3BoaHbIe BHICIIMX MOPSIKOB (DYHKIMH, 3a4aHHBIX SBHO,
HESBHO, MapaMeTpUueCKu. MeXaHU4eCKHil CMBICT MPOU3BOJIHON 2-
ro HOopsIZIKaA.

19. ludpdpepennmansl 2-ro ¥ BBICIIMX TOPSAKOB. HewHBapmaHT-
HOCTh (hopMbl AU HepeHIInaTIOB BBICIINX MOPSIIKOB.

20. Teopembr @epma, Pomns, Jlarpanxka, Komm. [IpaBuio Jlonura-
JIs1 JUIsL PACKPBITUSL HEOIPEAETIEHHOCTEH.

21. YcnoBus MOHOTOHHOCTH (DYHKIIMUA. DKCTpeMyMbI (DYHKIIHIA, He-
obxoaumoe  ycioBue. Jlocratounsle  ycioBus.  OTbICKaHue
HaMMEHBIIETO W HAaubOobIIero 3HaYeHn QyHKIMH, TudepeHIn-
pyeMoii Ha OTpe3Ke.

22.UccnenoBanne BbINYKIOCTH (yHKIMH. Touku meperuoa.
AcuUMNTOTHI QYHKIUH.

23.1lepBoobOpasnas. Heompenenennblii maTerpan. CBoiicTBa He-
olpeielleHHOro uHTerpaia. Tabuuia UHTerpaios.

24.Metonbl MHTETPUPOBAaHUS (HETIOCPEACTBEHHOE WHTETPUPOBa-
HUE, UHTETPUPOBAHUE 110 YACTAM U 3aMEHON NEPEMEHHBIX).
25.HTerpupoBanme panuoHAIBHBIX (yHKIMA. WHTerpupoBaHue
UppalMOHATBHBIX (DYHKIMI (CTEEHHblE U TPUTOHOMETPUUECKUE
MOJICTAHOBKH).

26.HTerpupoBaHre TPUTOHOMETpUUYECKUX (DyHKIMHA. YHHUBep-
caslbHasl TPUTOHOMETpHUYECKas TOJICTAHOBKA. BhIpakeHus, HEWHTe-
rpupyeMble B KBaJipaTypax.

27.3ama4n, TPUBOAIIAE K MOHATHIO ONPEISIICHHOTO WHTETpaa.
WHurerpanbHas cyMma, omnpezeieHHbld uarerpail. @opmyna Heto-
toHa-JIeitOHuia. CBOICTBA OMNPENEICHHOTO HHTETpayia, TeopeMma
cyuiecTBoBaHMs. «Teopema o cpegHeM».

28.HTerpupoBaHie 1O YacTsSM, 3aMEHa IEPEeMEHHOW B OTmpee-
JIEHHOM HHTerpaie.

29. HecoOcTBEeHHBIE MHTETPANIBI ¢ OECKOHEYHBIMHU TPEesiaMi B OT
HEOIpaHMYEHHBIX ()YHKIHH.

30. Beruucnenue 1wiomaaen miockux (uryp. Beraucnenune IiHHBI

TIyTH.

3 cemecTp

1. OyHKIMU ABYX JEHCTBUTENBHBIX MEPEMEHHBIX, CIIOCOOBI UX 3a-
nanus. O6nacte onpeneneHus. JInaun ypoBHS (DYHKIIMU JBYX Tie-
PEMEHHBIX.

2. TloHaTre mpejena W HEMPEPHIBHOCTH (YHKIIMH JBYX IEPEMCH-
HBIX. YacTHbIE MPOM3BOAHBIE MEPBOTO TMOPSAKA, UX TeOMETpUYe-
CKUH CMBICIL.

3. Ionueri quddepennnan, ero cBsA3b ¢ YaCTHBIMU MPOU3BOIHBI-
Mu. [TpubnvkeHHbIE BBIYMCICHUS C TOMOIIBI0 TOJHOTO audde-

NJI-10I1K-5
Y4acTBYET B JKCIIEpHU-
MCHTAJIBHBIX
HCCIICIOBAHUSAX T10 UC-
IIBITAHUHO
CEIbCKOXO03IMCTBCHHOM
TCXHUKHN
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O11eHOYHBIE CPEJICTBA

TumoBele KOHTPOJIbHBIC 3aJaHKsI M (MJIM) MHbIE MaTepuaibl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
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Kox u HaumenoBanme
WHIUKATOpa KOMIIe-
TEHLINU

peHiuana.

4. TlpousBoansle U auddepeHnuansl BeICHMX Nopaakos. Teopema
0 CMEIIAaHHBIX MPOU3BOAHBIX. [luddepeHnrpoBanue CIOKHBIX U
HESBHBIX ()YHKIIHA.

5. KacarenpHas I10CKOCTh M HOPMaJIb K IOBEPXHOCTH.

6. DkcTtpemymbl (QYHKIIMKM JBYX TIIepeMeHHbIX. HeoOxomumoe
yclloBUE 3KCTpeMyMma. JlocTaTOuHOE yCIIOBUE SKCTPEMYyMa.

7. OTbICKaHHWE HAaUMEHbBIIMX W HaUOONBIIMX 3HAYEHUH (QyHKIMHU
JIBYX NIEPEMEHHBIX.

8. 3amauu, mpuUBOIAIIME K TOHITHIO JBOWHOTO WMHTEerpaia. /[Boi-
HOHM MHTErpaj, ero ompeneneHue. Teopema CylleCTBOBaHUS JBOM-
HOro uHrerpaia. CBoHcTBa, TEOpEMA O CPEJHEM 3HAUYECHUU.

9. Beiuucnenue ABOWHOTO MHTErpayia. llepexo K MOJSPHBIM KO-
OpAMHATaM.

10. IpunoxeHust TBOWHOTO HHTETpAIA.

11. 3apauu, npuBoAALIME K MOHATUIO TPOMHOTO MHTEerpana. Tpoii-
HOHM MHTETpaJl, €ro ONpeeIIeHne, CBOMCTBA. Teopema CymecTBoBa-
HUS TPOMHOI'O MHTErpaIa.

12. TlpunoxeHust TPOIHHOTO HHTErpaa.

13. 3anava o BeIYMCIEHUH PabOTHI epeMeHHOU cuiibl. Onpenerne-
HUE KPUBOJUHEHHOr0 HHTETpaia o KOOPANHATaM.

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

15. YcnoBus HE3aBUCUMOCTH KPUBOJUMHEHHOr0 MHTErpasa Mo ImyTu
uHTerpupoBanus. Haxoxnenue QyHKUMN ABYX NMEPEMEHHBIX IO €€
nojgHoMy auddepeHumaty.

16. TlpunoxeHus: KPUBOJIUHEHHOTO HHTETPaAIa BTOPOTO POJIaA.

17. YucnoBsle psabl, CXOIUMOCTh U pacxoauMocTb. HeoOxoanmele
YCIIOBHS CXOAUMOCTH. ['apmoHndeckuit paa. ['eomerpuueckas mpo-
rpeccusi. CBOMCTBA CXOAAIIMXCS PSAIOB.

18. Psinpl ¢ mONMOXKUTETBHBIME WieHaMU. [Ipu3HaKy cpaBHEHUS psi-
noB. Ilpusnak [lanambepa. MuTerpansubiii npusHak Komm. Psn
Hupuxie.

19. 3nakouepenyromuecss psuapl. [Ipusnak Jleitbuuna. AOcomtoT-
Hasl, YCJIIOBHAsl CXOJUMOCTb.

20. Crenennsble psabl. Teopema AbGens. MHTepBan u paguyc cxo-
JUMOCTH CTENEeHHOro psaa. CBONCTBA CyMMBbl CTEINEHHOIO psja:
HENPEPbIBHOCTb, MOwIeHHOe AupdepeHIupoBaHEe U HHTETPUPO-
BaHUeE.

21. Panpr Teiinopa u Maknopena. PaznoxeHue s1eMeHTapHBIX
¢byukuuii B psan Telinopa u B psg MakiiopeHa.

22. TlpwiioskeHNe CTENEeHHBIX PSIOB K MPUOIMKEHHBIM BBIYHCIIE-
HUSM: penieHue audQepeHuanbHbIX ypaBHEHUH, BEIYMCICHUE HH-
TErpajios.

23. 3amaun, MPUBOISIINE K MOHATHIO MU QepeHIHaTbHBIX ypaB-
nenuit (V). [lopsnok 1Y, pemenne Y.

24. 1Y nepsoro nopsiaka. HagaeHbIC ycaoBHS, OOIee penicHue,
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O11eHOYHBIE CPEJICTBA

TumoBele KOHTPOJIbHBIC 3aJaHKsI M (MJIM) MHbIE MaTepuaibl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
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LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanme
WHIUKATOpa KOMIIe-
TEHLINU

yacTHoe peweHue. 3anada Komm. Teopema cyliecTBoBaHUS U
€AMHCTBEHHOCTH pelienus 3agaun Komm. ['eomerpuyeckas unrep-
nperauus Y nepBoro nopsjika.

25. 1Y nepBoro nopsjka ¢ pa3aeiasouuMIcs nepeMeHHbIMU.

26. Opaopoansie JIY mepBoro mopska.

27. Jlunetinbie JIY nepBoro nopsiaka. Ypasaenue 5. bepuyiu.

28. 1Y Btoporo mnopsiaka. HauansHbie yciaoBHsi, 00IIee perieHue,
yacTHOe peuieHue. 3anaya Komm.

29. J1V BbICIIUX MOPSAAKOB, JONYCKAIOUINE TOHWKEHUE TIOPSIIKA.
30. JIuneitnpie ogHopoaHbie JIY BTOpOro nmopsaka. JlnneitHo He3a-
BHUCHMBIC U 3aBUCHMBIC pemieHus. Onpenenurens Bponckoro, ero
CBOMCTBA.

31. Teopema o crpykrype obmero pemenus JIOJY. Otbickanue
obmiero pemenust JIOAY ¢ noctossHHBIMU KO3 DUITUESHTAMH.

32. JIHAY BTOpOro mopsaka ¢ MOCTOSHHBIMU KOX(PHUIMEHTAMH.
Teopema o cTpykType ob1ero pemeHusi. MeToa BapHaliu Mpou3-
BOJIbHBIX MTOCTOSTHHBIX.

33. Otpickanue vactHoro pemenus JIHJY co cnenuanbHbIM BH-
JIOM T1paBoii yactu. Teopema 0 HATOKEHUH PEIICHUM.

3 cemecTp
1. Knaccudukarus coObiTHi. [IpoCTpaHCTBO 2JIEMEHTapHBIX CO-
ObITHi. AnreOpa coObiTuil. IlonsTue ciyuaiiHoro coObiTusi. OTHO-
CUTEJIbHBIE YAaCTOThI. 3aKOH YCTOMYMBOCTU OTHOCUTENIBHBIX YacTOT.
CBs13b MEXly BEPOSITHOCTBIO U OTHOCUTEIIBHON YaCTOTOM.
2. TlonsTie BeposATHOCTH cOOBITHS. Kitaccmueckoe u reomerpude-
CKO€ orpejienieHne BeposaTHocTu. KomOrHaTopuka.
3. HemocpenctBenHoe BeIUUCIEHHE BeposTHOCTH. [loHATHE 00 ak-
CUOMAaTUYECKOM IIOCTPOCHUU TEOPUU BEPOSATHOCTEM.
4. Metonpl BblUMCIIEHUS! BeposiTHOcTed. Teopema O MOBTOpEHUU
onbIToB (cxema bepnymin). HauBeposiTHelast yactoTa npu moBTO-
PEHHH OIBITOB.
5. CnydaiiHble BEIMYMHBI U 3aKOHBI UX paclpeieeHuUs.
6. JuckpeTHbIe cydaiiHbIe BeJIMYMHEL. Psit pactpenencHus.
7. HempepbiBHbIE ciydaiiHble BeauunHbl. DYHKIHUS pacrpejene-
HUs, IUIOTHOCTh PACIPENEIICHUs, UX B3aUMOCBS3b U CBOWCTBa. Be-
POATHOCTB NONAJAAHNS CIIy4alHON BEJIMUYMHBI HA JAHHBIA UHTEPBAI.
8. UucnoBble XapaKTEePUCTHKH CIIyJaifHBIX BeNIWYMH. MaTteMmaTuue-
CKO€ OXKHJAaHHWE U €ro CBSA3b CO CPEJAHUM apu(METHUECKUM (3aKOH
Oonpmux yucen). ucnepcus u cpeHee KBaapaTUYecKOe OTKIOHE-
HUE CIIy4allHO! BEJINYMHBI.
9. Pacnpenenenue Ilyaccona. bBuHoMuanbpHOE pacripeneneHue.
10. HopmanbHOe pacripesienieHue, ero CBOMCTBa, yCIOBUS, MPH KO-
TOPBIX OHO BO3HHMKAaeT. UMCIOBBIE XAPAKTEPUCTHKH HOPMAIBHOTO
3akoHa. @yHkus Jlamnaca. BeluncieHrne BEpOsSTHOCTH IMONAJaHUSA
CIIy4ailHOM BEJIMYMHBI HA 3a/IaHHBIA MHTEPBAJ B CIy4ae HOPMaJIb-
HOT'O paclpeIeIcHus.
11. [onsTre o pa3nuuHbIx dopMax 3akoHa Oospmux yucen. Teo-

NA-111KO-1
IPOBOJUT HAYYHBIE HC-
CII/IOBAaHUS, OTIMCHIBA-

eT uxX u GopMyIupyeT
BBIBOJIBI
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pembl bepuymmu u YeOwimea. LlenTpanpHas mpenenpHas Teopema
JlanyHosa.

12. T'enepanbHasi COBOKYITHOCTh M BBIOOpKA. BapuanimoHHBIN psijI.
['ucrorpamma, smnupudeckas GyHKIUS paclperesieHus, BHIOOpoY-
HOE CpEJIHEE U IUCIIEPCHUS.

13. ToueuHble OLEHKH HEU3BECTHBIX MapaMETPOB paclpeacicHUs
10 BBIOOPKE M HMX XapaKTEPUCTHKH: HECMELICHHOCTb, 3(dexTus-
HOCTb, COCTOSITENIbHOCTb.

14. WNnrepBasibHble OLEeHKU. VIHTEpBaIbHOE OLICHUBAHUE MapaMeT-
POB HOPMAJILHOTO PaCHpPe/Ie/ICHUS.

15. TlouaTue 0 CTaTHCTUYECKOI THMIIOTE3€ M 00Ias cXeMa, OCHOB-
HbIe MeToJibl €€ mpoBepku. Ommbku 1-ro u 2-ro poga. Pemaromias
npouenypa. MoutHocts kputepusi. JJoBeputenbubie obnactu. Kpu-
TEPHUH MPOBEPKU THUIIOTE3.

16. Cucrema nByX ciydailHbIX BeludrH. DyHKIIMOHATBHAS, CTATH-
CTHYECKAasi U KOPPEJSAIMOHHAS 3aBUCUMOCTH MEXIY BETHUNHAMHU.
17. DnemeHTHl KOppeIsSIIMOHHOrO aHanu3a. JIuHeiHslil perpeccu-
OHHBIN aHAIN3.

18. OcHoBHBIC cBOiicTBa perpeccuu. OIEHKH MapaMeTpoOB perpec-
CHOHHOM MOJENH M0 METOAY HAaWUMEHBIINX KBaJpaToOB M CBOMCTBA
ATUX OLECHOK. Y paBHEHHUSI JINHENHON PErPECCUM.

19. TecHorta cBsi3u U €€ oleHKa Mo K03(PUIIMEHTY KOPPETSIUH.
20. Tlonstne o HenuHEHHOW perpeccuu. KoppesimuoHHOE OTHO-
menne. OmnpeneneHne mapaMeTpoB HEIWHEHHBIX YpaBHEHHM pe-
IPECCUU METOJOM HaUMEHBIINX KBaJIpaToB.

[IIxana u KpUTEpUU OIIECHUBAHUS OTBETA 00YUAIONIEroCs MPECTaBIEHBI B TA0IHUIIE

IIkaJua Kpurepuu ouennBanus

Onenka 5
(oTHM4HO)

BCCCTOPOHHEC 3HAHUC IMPOrpaMMHOr0 Marcpuajia MaTCMATHKH, IIpa-
BHUJIBHOC MPUMCHCHUC MAaTEMATUYCCKUX 3HAaHWU B PEIICHUN MMPUKITIATHBIX
3aJa4.

Ouenka 4
(xopor1110)

3HAHUC NPOTPAMMHOIO MaT€puajia;, HAJIMYNEC HE3HAYUTCIIbHBIX OIIMOOK B
PCIICHNH 3aJ1a4, HEAOCTATOYHOEC PACKPBITHE COACPKAHUI BOIIPOCOB.

Ormenka 3
(YIOBIETBOPUTENHHO)

3HaAaHHUEC OCHOBHBIX MAaTCMATHYCCKHNX HOHHTI/II>'I, METOHOB U AJITOPUTMOB,
AOIYCKACT OIIIMOKH IpU UX IPUMCHCHUU.

Onenka 2
(HEey/1I0BJIETBOPUTEINIHHO)

HET 3HaHMA OCHOBHOI'O IIPOIPAMMHOIO Marepuaia, NPUHIUIUAIbHBIC
OIIMOKY IPU OTBETE HA BONPOCH! M B PEHICHUH 3aJ1ad.
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JIMCT PETUCTPAIIMUA U3SMEHEHUI

Howmep
WU3MEHEHUs

Howmepa nucros

BaMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBanue JJI1 BHCCCHU A W3MCHEHHI

IMoamnuce

Pacimmdposka
TIOJIITHCH

Jlata BHe-
CCHUS U3-
MCHCHUA
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