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PaGouas nporpamma aucuumiinHel «Beiciias MaTemMaTHKa» COCTaBlIeHa B COOTBETCTBUU € TPeOO-
BaHussMu DefepanbHOrO roCyAapCTBEHHOTO 00pa30BaTEIBHOrO CTaHIApTa BHICIIETO 00pa30BaHUS
(®I'0C BO), yrBepkaeHHOTO MpUKa3zoM MuHHCTepcTBa 00pazoBanus U Hayku Poccuiickoit dene-
parmuu 28.02.2018 r. Nel44. PaGouas mporpamMma npeaHa3Ha4deHa JJisg MOJATOTOBKM OakaiaBpa Io
HanpasieHU0 13.03.02 DJieKTpoIHEepPreTuKa M 3JIeKTPOTEXHUKA, HANIPABJIEHHOCTb — JJIEKTPO-
cHa0keHMe.

Hacrosimas pabouast mporpaMma JUCHUIIINHBI COCTaBICHA B PAMKaX OCHOBHOU MPOQeCCHOHAIb-
HOM oOpazoBatenbHON nporpaMmMbl (OITOIT) u yunteiBaeT 0cOOEHHOCTH 00Y4YCHUS MMPU MHKJTFO3HB-
HOM 00pa30BaHUU JIUII C OTPAHUYCHHBIMU BO3MOKHOCTSIME 3710p0oBbsi (OB3) 1 MHBaMI0B.

CocraBurenb — crapuuid npenoaasaresib Ckpurika C.A.
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CTBEHHOHAY4YHbIE JUCIUILIUHBDY,
JTOKTOP TEXHUYECKHUX HayK, podeccop E.M. bacapsiruna

Pabouas nporpamMma 1uCHUIUIMHBI 0100peHa METOINYECKOW KOMUCCUENH MHCTUTYTA arpoOnHkKe-
HEpUH

«27» anpens 2022 r. (mpotokon Ne 5).
[Ipencenarens METOIUYECKON KOMUCCUN
WNucrutyta arpounxkenepun ®I'bOY BO

IOxHo-Ypanbsckuii ['AY, nokTOp TexHU-
YECKUX HayK, JOIEHT C.[. llenenén

Hupexrop Hayunoii Oubnuorexu N.B. lllatposa



N

10.

11.

COAEPKAHHUE

[Tnanupyemblie pe3ynbTaThl 00yYeHHsI 110 AUCHUIUIMHE, COOTHECEHHbIE C IIaHU-
pyembiMu pesyibTaTamu ocBoeHus: OI1OIT

1.1. Ilens u 3aga4¥ AMCIUTLIAHBI

1.2. KoMmmereHIIUH U MHIUKATOPHI UX JTOCTHKCHUI
Mecto nqucuumuinael B cTpyktype OITOIT
O0beM TUCIUIIMHBI U BUABI Y4eOHOH paboThI
3.1.  Pacnpenenenne o0bemMa AUCIUIUIMHBI 110 BUJAM y4eOHOU paboThI
3.2.  Pacnpenenenue yueOHOrO BpeMEHH IO pa3zesaM U TeMaM
CTpyKTypa U coliep:kaHue AUCHUILTHHBI, BKIIOYAIOIIEe MPAKTHYECKYIO MOAT0-
TOBKY

4.1. CopepxaHue TUCIUTIINHBI

4.2. CopepxaHue JEKIAN

4.3. Copepxanue 1a00pPaTOPHBIX 3aHATHIA

4.4. CopepxaHue MPAKTUYECKUX 3aHITUN

4.5. Bunasl u coaepKaHue CaMOCTOSATEIBHOM pabOThl 00YJAFOIITHXCSI
Y4eOHO-METOAMUECKOE 00CCIICUeHUE CAMOCTOATEILHOM PaObOThI 00YJAIOIINXCS
10 TUCIUIUINHE
@DOH/T OLIEHOYHBIX CPEJICTB IS TPOBEICHUS MPOMEKYTOTHON aTTeCcTalluu 00y-
YAIOIIUXCS MO JUCIUILIINHE
OcHOBHasl 1 JIOTIOJTHUTEIIbHAS y4eOHas JInTeparypa, HeoOXouMast s OCBOCHUS
JUCITUTIIAHBI
Pecypcbl nHpopMaioHHO-TeIeKOMMYHUKAaMOHHOU ceT «HTepHeT», Heo0Xxo-
JTUMBIE JJI1 OCBOCHUS JUCIUILTUHBI
Metoanueckue yKazaHus i 00y4JaromuXxcsi 0 OCBOCHUIO TUCIIUTUIMHBI
WudbopmalinoHHbIE TEXHOJIOTUH, UCTIOIB3yEeMbIE TIPU OCYIIIECTBICHIUH 00pa3oBa-
TEIBHOTO MPOoIIecca 1Mo JUCIUTIINHE, BKIII0Uas IepeYeHb MPOTrpaMMHOTo obecre-
YeHUs U HH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM
MarepuanbHo-TeXHUYECKast 0a3a, HEOOX0auMast JJIsl OCYIIECTBICHHUST 00pa3oBa-
TEIBHOTO MPOIEcca M0 AUCHUTIIINHE
[Tpunoxenne. ®OHT OLEHOYHBIX CPENICTB JJISI TEKYIIETO KOHTPOJIA YCIIEBAEMO-
CTH | MPOBEJICHUS TPOMEKYTOUHOM aTTECTAllM 00YJAIOIIUXCS
Jluct perucrpannv ”3MEHEHUIA

[op @RI & 2 I &) RN SN S

~N

12
12
12
13
15
16
16
17
17
18
18

20
48



1. TInanupyemblie pe3yJbTaThl 00yYeHHsI 10 TUCHHUILIHHE,
COOTHECeHHbIE ¢ IJIAHUPYeMbIMHU pe3yJbTaTamu ocBoeHust OIIOIT

1.1. Heab u 32124 JUCHUILIHHBI

Mean AMCHUNIMHBI

bakanasp o nanpasnenuto moaroroBku 13.03.02 DnekTposHepreTrka u 3EeKTPOTEXHUKA J10J1-
’KEH OBITh IMOJTOTOBIICH K TEXHOJIOTUYECKOH, SKCIUTYaTalldOHHOM, IPOSKTHOM.

Hesab (MCHUIVIMHBI — cHOPMUPOBATH y 00YYAIOMUXCS CUCTEMY (yHIaMEHTAIbHBIX 3HAHUH,
HEOOXOJUMBIX JUIs TIOCJIEAYIONIeH MOATOTOBKU OakanaBpa, CIIOCOOHOTO MPUMEHSTh MaTeMaTHye-
CKHE METO/IbI B PELICHUU MPAKTHYECKUX 3a]1a4 CEIbCKOX03sIiCTBEHHOTO TPOM3BOJICTBA, a TAKXKE CIIO-
COOCTBYIOIIMX JAIbHEHIIEMY Pa3BUTHIO JTMYHOCTH.

3aga4u AUCHMILINHBI

— M3YYUTh OCHOBBI MaT€MaTHYECKOTro armmapara HeoOXOJUMOTO i peIIeHUs] TEOPETUUECKUX
U IPAKTUYECKUX 3a7ay;

— (opMupOoBaTh YMEHHS CAMOCTOSATENIBHO U3Yy4aTh YUEOHYIO U HAYUHYIO JIUTepaTypy 10 Mare-
MaTHKE U €€ NPUII0KEHUSM;

— pa3BUBATh JIOTUYECKOE U AITOPUTMUYECKOE MBIIIIICHUE;
— TOBBINIATH OOMIMK YPOBEHb MaTEMaTHYECKON KYJIbTYPHI;
— (opMupoBaTH HABBIKK MAaTEMaTHYECKOTO UCCIIEIOBAHMUS PUKIIATHBIX BOIIPOCOB, YMEHHUS HC-
I10JIb30BATh MaTEMAaTUYECKUE METOMBI U OCHOBBI MaTEMATUUYECKOTO MOJACINPOBAHMS B IIPU-
KJIQIHBIX 33/1a49ax Oyaymeit npodeccrnoHalbHON A TEIbHOCTH.

1.2.

KOMHQTEHI[I/II/I W MHAUKATOPBbI UX JOCTHKEHU

OIIK-2. CriocobeH pa3pabaTbiBaTh aJTOPUTMBI M KOMIBIOTEPHBIE MPOTPAMMBI, NMPUTOAHBIE JUIS
MIPaKTUYECKOI0 TPUMEHEHUS

Kon n HaumeHoBa-

PUTMBI C UCIIOJIB30-
BAaHHMEM IPOTpaMM-
HBIX CPEICTB

a4 ¥ peajn3yeT ajro-
pI/ITMBI C HCIIOJIb30Ba-
HUEM  [POrPaMMHBIX
Cpe/CTB

- (51.0.11-3.1)

LA DPELICHUs 3a1ad U
peanu3yeT aaroOpUTMBI
c UCIIOJIb30BAaHUEM
IIPOTPaMMHBIX CPEACTB

- (B1.O.11-Y.1)

®opmupyemsie 3YH
HUE UHAMKaTOpa
JTOCTHIKEHUS KOM-
3HaHUS YMEHUS HaBBIKH
HEeTEHIUU

NJI-1 OIIK-2 OO6yuatomuiics nomken | Obydaromuiics nomken | OO0yvaromuiicss — 1o7-

3HaTh: OCHOBHBIC TOHS- | yMETh:  HCIOJIB30BaTh | )KEH BIAJICTh HAaBbI-
ANTOpUTMU3HPYET

THUSL M METOJIbI aJITOPUT- | OCHOBHBIE TOHSATHS M | KAMH HCIIOJIb30BaHUS
pelieHue 3agad U .

MU3AI[MA PEIICHUs 3a- | METOABl AJTOPUTMHU3a- | OCHOBHBIX TOHATHH M
peannzyer  aiuro-

MCTOOB aJITOPUTMHU3A-
UKW pCHICHUA 3aJad U
pCaIM3yCT AJITOPUTMBI
C HUCITIOJIB30BaHNEM
MMpOrpaMMHBIX CPEACTB

- (1.0.11-H.1))

NJI-2 OIIK-2
[emoHCcTpHpYyeT
3HaHHe  TpeOoBa-
HUH K odopmite-
HUIO  JJOKYMEHTa-
1017071 (ECKI,
ECIIA, ECTH) u

OO0yyaromuiicst JOIKEH
3HaTh TpeOOBaHUA K

OpOPMIICHHIO  JIOKY-
MEHTAINN (ECKU,
ECIIA, ECTH)

OO0yyaromuiicst TOoIKeH
YMETh BBITIOJIHATH Yep-
TEXU MPOCTHIX OOBEK-
TOB C JIEMOHCTPHUPOBa-
HUEM 3HaHHWH TpeboBa-
HAW K OQOpMIIECHHUIO

OOyuaromuiics  J10JI-
KCH BIIQJICTh HaBBI-
KaMu BBITIOJTHEHUS
yepTexen MPOCTHIX
O0OBEKTOB C JIEMOH-
CTPUPOBAHUEM 3HAHUU
TpeOoBaHuUM K
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K a a-

O/l 1 HAMMEHOR ®opmupyembie 3YH

HUE UHIUKATOpa
JTOCTHKEHHS KOM-

3HAHUS YMEHHUS HaBbIKU
NEeTEHINH

YMEHUE BBIIOIHATh nokymenrtaiun (ECK/L, | obopmienuto  1oky-
YEPTEKHU TPOCTHIX ECIII, ECTM) MEHTallUH (ECKZ,
00BEKTOB ECILI, ECTH)

OIIK-3. CnocoGeH mpuMeHSITh COOTBETCTBYIOIINHN (PH3MKO-MAaTEeMaTHUECKUI armapar, METO/Ibl aHa-
JM3a ¥ MOZJEIUPOBAHMS, TCOPETHUECKOTO U SKCIEPHUMEHTAIBHOTO UCCIEJOBAHHS IIPH PEIICHUH TIPO-
(dheccruoHaIbHBIX 33724

Kon n HammeHnoBa-

®opmupyemsie 3YH
HHUE UHJIUKATOpPa
IOCTYDKEHHUA KOM-
3HAHUSA YMCHHUS HaBBIKA
MIETCHITUN

NJ1-1 OIIK-3 Ob6yuarommumiicst gomkeH | OOyuaromuiics qomxked | OOydaomuics — 1071-
[Ipumensier MaTe- | 3HATh: OCHOBHBIC TIOHS- | YMETh:  HWCIIOJIb30BaTh | )KEH BJAJCTh HAaBHI-
MaTUYECKHH amma- | THS U METOABI AaHAUTH- | OCHOBHBIE IIOHATHUS M | KAMH MCIIOJIb30BAHUS
paT aHaJUTHYe- YECKOW T€OMETPHH, JTH- | METOJIbI AHAJIWUTHYE- | OCHOBHBIX IIOHATHA U

CKOM F€OMETPUH,
JIMHEWHOM aJ-
reOpsbl, tuddepen-
LUATBHOTO U UHTE-

HEWHOHN anreOphl, Tud-
dbepeHIManbLHOTO U UH-
TErpajibHOTO HMCYHCIIC-
HUS  (QYHKIUH  OJHOU

CKOW TeoMeTpuH, Ju-
HEHO# anreOpshl, aud-
(epeHInaNBHOTO U HH-
TETPaIbHOTO HCYHCIIE-

METOJIOB ~ aHAJIUTHYe-
CKOHM TI€OMETpHUH, JIH-
HEWHOU anreOpsl, Tud-
(dbepeHIMaIbLHOTO U UH-

IPaJIbHOTO UCYHC- | NTEPEMEHHOM- HUS (QYHKIHMU OJHOW | TerpajibkHOTrO HCUHuCIIe-
nenus pynkuuun | (b1.0.11-3.1) MEPEMEHHOI - HUS (QYHKIUA OJHOU
OJIHOM IIEPEMEHHOU (b1.0.11-V.1) IIEPEMEHHOM-
(b1.0.11-H.1))
-2 OIIK-3 Ob6yuatrouiicsa gomwkeH | O6ydaronuiics ymers: | OOGyvaromuiics 107-

IIpumensier mare-
MaTHYECKHI ara-
pat Teopun pyHK-
LIUY HECKOJIBKUX
NEPEMEHHBIX, T€O-
puM QyHKIMHA KOM-
IUIEKCHOTO Iepe-

3HaTh: OCHOBHBIE MOHS-
THUSL U METOJBI TEOPUU
(GYHKIIMHM HECKOJIBKUX
NIEPEMEHHBIX, TEOPUH
(GyHKIMI KOMILIEKC-
HOT'O NEPEMEHHOTO,
TEOPUU PSIJIOB, TEOPUN

UCIIOJIb30BaTh OCHOB-
HbIE MTOHATHS U Me-
TOJIbI TEOPUH (PYHKLIUU
HECKOJIbKUX NIEPEMEH-
HBIX, TEOpUH PYHKIUH
KOMIUIEKCHOTO Iepe-
MEHHOT0, TEOpUH Psi-

’KEH BJIQJIETh HaBbI-
KAaMH HCIIOJIb30BAHUS
OCHOBHBIX IIOHATUH U
METOJI0OB TEOPHUH
(GYHKIIMN HECKOJIBKUX
IIEPEMEHHBIX, TEOPUH
GyHKIMI KOMILIEKC-

MEHHOTO0, TEOPUU Qg epeHIaIbHbIX noB, Teopun audde- HOT'O IEPEMEHHOT0,
PAIOB, TEOPUHU YpaBHCHHIA PCHIIMATBHBIX ypaBHE- | TEOPHH PSAIOB, TCOPUHU
mudhepeHmans- (b1.0.11-3.2) uuit (b1.0.11-Y.2) nuddepeHIanTbHBIX
HBIX YPaBHEHUHN YpaBHEHUH
(b1.0.11-H.2)
NJ-3 OIIK-3 OO0yuarommiicst gopkeH | OOygaromuiicss ymerb: | OOyJaromuiics — J10J1-

IIpumensier mare-
MaTHYCSCKH aria-
pat Teopuu BEpO-
SITHOCTEM U Marte-
MaTUYECKOM CTaTH-
CTHKU

3HATh: OCHOBHBIEC ITOHS-
THSL U METOJbl TEOPHH
BEPOSATHOCTEM U Mare-
MaTHYECKOH cTaTu-
CTUKH

(b1.0.11-3.3)

HCIIOJIB30BaTh  OCHOB-
HBIE TTOHATHS U METObI
TEOPUU BEPOSITHOCTEH U
MaTeMaTHYeCKOH CTa-
tuctuku (61.0.11-Y.3)

JKEH BJAJIETh HAaBBI-
KaMHUu HUCITIOJIB30BaHUA
OCHOBHBIX ITIOHSATHH H
METO/IOB TEOPHH BEPO-
STHOCTEH M MaTeMaTH-
YecKoi CTaTUCTHKH
(b1.0.11-H.3)




Kox n sanmenoBa-

[Ipumensier mare-

3HaTh. YHUCJICHHBIC MC-

HCIIOJIb30BaTh YHUCJICH-

®opmupyemsie 3YH
HUE WHIUKATOPa
JOCTUKECHUA KOM-
3HaHUS YMEHUS HaBBIKH
NETCHIUH
-4 OIIK-3 OOyuarommiics nomxer | O0ywarommiicst ymeTs: | OOydaromuiics 10-

JKEH BJIaACTh HABbI-

MaTHYECKHUi amma- | TOIbI HBIC METO/IbI KaMH YHCJIEHHBIX Me-
par unciaenusix Me- | (51.0.11-3.4) (b1.0.11-Y.4) TOJIOB
TOJIOB (b1.0.11-H.4)

3. O0béM AUCHUIJIMHBI U BHABI Y4e0HO# padoThI

2. Mecrto aucunminnsl B ctpykrype OINIOII
Jucuumninza «Bpiciias MaTeMaTHKa» OTHOCUTCA K 00s13aTeIbHON 4acTH OCHOBHOM mpodec-
CHOHAJILHOU 00pa30BaTeNIbHON MporpaMMbl OaKaiaBpuaTa

O6bem qucturmuabl coctabisget 20 3auetHpix equnull (3ET), 720 akagemudeckux yacoB (j1a-
nee 4acoB). JIMCIUIUTMHA H3ydaeTCs:
- 3a04Has Gpopma oOyyenus Ha 1,2 Kypcax..

3.1. Pacnpenenenne oobeMa JMCUMIIMHBI 10 BUAAM Y4eOHOI padoThl

Biia vie6oi DaBOTLL KonnuectBo yacos
Ay P ITo 3a04HOIT hopme 0OyUeHHUS
KonTakTHas padora (Bcero) 42
B mom uucne:
Jexyuu (J1) 20
Ilpakmuuecxue 3anamus (113) 22
Jlabopamopnuvie 3ansmus (JI3) —
CamocrosiTesibHasi padora odyuarwmmxcs (CP) 651
KonTpoas 27
Hroro 720
3.2.PacnipeneseHue yueOHOro BpeMeHH 10 pa3jejiaM U TeMaM
3aounasi popma o0yueHusn
B TOM YHUCJIE
No
HanmenoBanue paznena Bcero
TeM KOHTaKTHas paboTta
o U TEMBI 9acoB CP | Konr
JI JI3 113 poib
1 2 3 4 5 6 7 8
Pa3znen 1. AnanuTuueckasi reOMETpHsl C 3JI€MEHTaMU JMHEHHON areOpsl
11 DNEeMEeHTHI JINHEHHOM 42 0 i 0 a1 X
anreopsl
1.2. | BekTopHas anrebpa 45 2 - 4 39 X
13, AHanuTauyeckas 45 2 i 4 39 X
TeOMETpPHUSI
Pazgen 2. OCHOBBI MaTEeMAaTUUECKOTO aHAJIM3a




2.1. | Beenenue B ananus 45 2 - 2 41 X
Huddepennmanbaoe X
2.2. | ucuucienue GpyHKIUH 45 2 - 2 41
OJHOI EePEMEHHOM
23 Heonpenenennsiit 45 0 i 5 a1 X
HHTErpa
24, OrnpenesieHHbIN 45 9 i 5 a1 X
HHTErpa
o5 DYHKIMN HECKOJIBKHUX 45 5 i 5 41 X
MEPEMEHHBIX
Kparnasie u
2.6. | KpUBOJMHEHHBIE 43 2 - 2 41 X
WHTETPAJIBI
27 Yucnosble u 43 5 ) 5 a1 X
(GYHKIIMOHATIbHBIE PSI/IbI
Pasznen 3. DneMeHThl Teopun QYHKIUI KOMIIEKCHOM epeMeHHON
KommuiekcHblie uncia,
3.1, | PymKums 42 1 i 0 41 X
KOMILJIEKCHOTO
EPEMEHHOTO
Paznen 4. OObikHOBeHHBIE AU depeHIInaTbHble YpaBHEHUS
Huddepenumanpupie
4.1. | ypaBHEHUSI TIEpBOTO U 42 1 - 0 41 X
BTOPOTO TOPSIAKOB
Cucremsl
4.2. | muddepeHMaTBHBIX 41 0 - 0 41 X
yYpaBHEHUHU
Paznen 5. JluckpeTHast MaTeMaThkKa
X
5.1. | Teopus rpagos 41 - - - 41
Paznen 6. Teopust BEposITHOCTEH € dJIeMEHTAMU MaTeMAaTUUECKOM CTaTUCTUKHU
6.1. | Teopus BeposiTHOCTEH 43 1 - 0 41 X
6.2, Maremartnueckas a1 1 i 0 40 X
CTaTHCTHKA
Kontposb 27 X X X X 27
OO0m1ast TpPyA0EMKOCTh 720 20 - 22 651 27

4. CTpyKTYpa M coJep:KaHue TUCUUILUINHBI, BKJIOYalollee NPAKTHYECKYIO MOAT0TOBKY

[TpakTryeckasi MOArOTOBKA MPHU peanu3aluu y4eOHbIX PEAMETOB, KypCOB, TUCHUIUIMH (MO-

TyJel) OpraHu3yercs MmyTeM MPOBeACHHS MPAKTUUYECKUX 3aHATHIH, TPAKTUKYMOB, JAOOPAaTOPHBIX pa-
OOT M MHBIX aHAJOTUYHBIX BUAOB YUEOHOM JEATEeIbHOCTH, MIPEIyCMaTPUBAIOIIUX ydacThe 00yyaro-
IIIUXCS B BHITIOJTHEHUH OT/IENIBHBIX AJIEMEHTOB paboT, CBA3aHHBIX ¢ Oyayiieil npodeccnoHaabHOM Je-
ATEIBHOCTHIO.

HpaKTI/IquKaSI MMOATOTOBKA MOXKET BKIIIOYATh B ceOs OTACIBHBIC 3aHATHUA JICKITMOHHOI'O THIIA,

KOTOpBIE MpPEeIyCMaTpPHUBAIOT Mepeaavy yuyeOHoN nH@opmanuu oOydarouumcs, HeoOXoIuMoM ass
MOCTIeTYIOIIETO BHIIOJTHEHUS Pa0OT, CBSI3aHHBIX C Oyaymiel npodecCuOHaTbHON AESTENbHOCTHIO.

4.1. Conep:xaHue TUCHUILINHBI

Pazgen 1. AHaauTuyeckasi reoMeTpHs € 3JieMeHTAMM JUHEHHOH ajaredpbl




BBenenne

3HaueHue Kypca MaTeMaTUKH B TPo(ecCHOHABHOMN MOATOTOBKE U MPOPECCHOHATBHOMN IS TEIb-
HocTU. OpUEHTUPOBOYHASI OCHOBA JICMCTBUM 1O IPUMEHEHUIO MAaTEMATUKU B PEIICHUH MPUKIATHBIX
3a/1a4; MOHATUA MATEeMAaTHYECKOTO MOJEIMPOBAHUsS, METO/JA M aJlTOPUTMA PEIICHHs 3aaad. Die-
MEHTBI MaTeMaTUYECKOU JIOTHMKH; HEOOXOIMMOE U JIOoCTaTouyHOe yciioBUs. CHUMBOJIBI MaTeMaTHye-
CKOM JIOTHKH, UX HUCIIOJIb30BaHHUE.

DJIeMeHTHhI JIMHEHHOI aJredpbl

Jluneiinpie mpeoOpa3oBaHUs U UX MATPHUILIBI, NeWCTBHUSA ¢ HUMH. [loHATHE 0OpaTHON MaTpPHIIBI.
CucreMsl IByX U TpeX JIMHEHHBIX ypaBHEHUN. MaTpuuHas 3allMCh CUCTEMBI JIMHEHHBIX YpPaBHEHUN
u e€ pemenne. Panr marpuiisl. bazucusiii Munop. Teopema Kponekepa-Kanemnu. MccnenoBanue
COBMECTHBIX CUCTEM JIMHENHBIX ypaBHEHUH. ba3zucHele pemenus. Cucrema N TMHEHHBIX YpaBHEHUN
¢ n HemsBecTtHbIMU. Meton ["aycca. Haxoxaenue oOpatHoii MaTpuiibl. OnpeaenuTesin BTOPOro
TPETHETO MOPSAIKOB, UX CBOMCTBA. MUHOPHI U anredpanyeckue JONONHEHNs. Briuncienue onpene-
JUTENS pa3iokKeHueM 1o crpoke (crondiry). @opmynst Kpamepa.

DJIeMeHTbI BeKTOPHOIi ajiredpol

Bexkropel. JIunelinble onepauy HaJ BEKTOpamMu. TeopeMbl 0 MPOeKMU BEKTOpa Ha ock. Koop-
nuHaThl BekTopa. JInHeitHo He3aBucuMBIE cUcTeMbl BeKTopoB. basuc. Pasnoxxenue BekTopa mo 6a-
3ucy. Hanpasisroniue KOCUHYCHI U IIMHA BeKTOpa. [IoHATHE O BEKTOPHBIX IUarpaMmax B HayKe H
TexHuke. CKalsipHOE MTPOU3BEICHNE BEKTOPOB U €r0 CBOWCTBA, BEIPAXKEHUE B KOOPAUHATHOU (hopMe.
JlyiiHa BEKTOpa U yroj MEKIy JBYMs BEKTOpaMHU B KOOPAMHATHOM popme. Y cioBre OpTOrOHAIBHO-
CTH JIBYX BEKTOPOB. MeXxaHUYECKUI U T€OMETPUUECKUI CMBICI CKaJIsipHOTO MPou3BeAeHus. Bekrop-
HOE MPOU3BEJICHNE JBYX BEKTOPOB, €TO CBOICTBA, BBIPAKEHUE B KOOPIUHATHOU (opme. YcioBue
KOJUIMHEApHOCTH BYX BEKTOpOB. [IpocTeiimne npuiiokeHns BEKTOPHOro npousseaeHus. CMenian-
HOE€ TPOU3BEJICHUE TpeX BEKTOpoB. CBOMCTBA U BhIpaXXKEHHE B KOOpAUHATHOH dopme. [Ipumenenue
CMEIAHHOTO MPOU3BEAEHUS B PELICHUH TPUKIIAIHBIX 3aad.

AHaJIMTHYECKAsA TeOMeTpPHA

VYpaBHeHMsI IMHUHN HA TUIOCKOCTU. PasnuuHblie GopMbl ypaBHEHUS MPSIMON Ha IJIOCKOCTH. YTOI
MEXy IPSAMBIMH. Y CJIOBUE MMAPAIIIENBHOCTH U NIEPIEHAUKYISIPHOCTH. [lepeceuenne nByx NpsMbIX.
VYpaBHeHHE My4Ka NMPSAMBIX, IPOXOIAIINX Yepe3 JaHHYI0 TouKy. Meton koopauHaT. OCHOBHbIE 3a-
Jaud Ha METOJl KOOPJHMHAT (PacCTOsIHHE MEX1y ABYMS TOUKaMHU, JIeJIeHHe OTPEe3Ka B IAHHOM OTHO-
IIEHUH, PACCTOSIHUE OT TOUKH J10 MpsiMoit). KpuBble BTOpOro mopsaka: OKpyKHOCTb, 3JUIHIIC, TUIIEP-
6ou1a, mapabosia, UX reOMeTpUYECKHEe CBOMCTBA U ypaBHEHU . DKCLIEHTPUCHUTET AJIIHUIIC U THIIEPOOJIBL.
AcumnTotsl runepOonbl. ConpsbxénHas runepoona. [lonstrue 06 obiieM ypaBHEHUH KPUBOM BTO-
pOro HOpsi/IKa U MPUBEICHUE €r0 K KAaHOHNYECKOH opme myTéM mepeHoca.

[InockocTe. YpaBHEHHE IIIOCKOCTH, IPOXOASIIEH Yepe3 JaHHYI0 TOYKY M NEPHEHIAUKYIISPHO
TaHHOMY BekTopy. OOI11ee ypaBHEHHE TNIOCKOCTH U €r0 YaCTHbIE BUBI. YTOJI MEX/y MJIOCKOCTSAMH,
YCJIOBHS NapAJUIEIBHOCTH U NEPHEHANKYIIPHOCTH. YTOI MEXKIY NMPSAMON U IUNIOCKOCTBIO, YCIOBUS
NapaJuIeIbHOCTH M NMEPHEHINKYISIPHOCTH. 3a/jada O HAaXOXACHUU TOYKU MEPECEUEHUs NpsAMON U
IIJIOCKOCTH.

VYpaBHeHHE MOBEPXHOCTH B mpocTpaHcTBe. Llununnpuueckue nosepxHoctu. Cdepa. Dmmun-
coun. ['mnep6onounasl. [Tapabonouasl. Konyc. Kanonnueckue ypaBHeHHs] TOBEPXHOCTEH BTOPOIO
nopsika. ['eomerpuueckue cBOMCTBA 3TUX MMOBEPXHOCTEH, HCCIIeIOBaHNE UX (POPMBI METOZIOM cede-
HUW. TeXHUYEeCKNE NPUIOKEHUS TEOMETPUIECKNX CBOMCTB TOBEPXHOCTEN.

[lonspHBIE KOOPAMHATEI HA INIOCKOCTH, UX CBA3b C JEKAapTOBOM cUCTEMOM KoopauHaT. KpuBble
B MOJIAPHBIX KOOpJAMHATaxX (KapAuouaa, COUpaib, JeMHucKkata). Lunuaapudeckue u chepuueckue
KOOPJAMHATHI B MPOCTPAaHCTBE. PazinnuHble criocOObI 3a/1aHus IMHUHA U MOBEPXHOCTEH B MPOCTpaH-
CTBE.

Pazgen 2. OcHOBBI MAaTEMATHYECKOI0 AaHAJIHN3A



BBeenne B MaTeMaTHYeCKUI aHAJIN3

MHoxecTBO BeliecTBeHHbIX uucen. OyHkuusa. Obnacte ee onpeneneHusa. CrocoObl 3aJaHMsL.
OcHOBHBIE dJIEMEHTapHbIE (PYHKIIUH, UX CBOMCTBA U rpaduku. CroxHbIe 1 00paTHbIe QYHKIINH, UX
rpaduku. Knaccudukanuus pynkuuii. YncnoBble M0CiIeA0BaTEIbHOCTH, X POJIb B BBIYMCIUTEIbHbBIX
nporeccax. [Ipenen yucnoBoit mocnenoBareabHOCTH. CXOIAIIMECS U PACXOSIIUECS YHUCIOBBIE TO-
ClIeZI0BaTEeNbHOCTH. TeopemMa 0 CyIeCTBOBAaHUM Ipe/iella MOHOTOHHON OrpaHMYEHHOH MOCIe0Ba-
tenpHOCTH (hopmynupoBka). Yucno e. Hatypanbnbie norapudmer. [peaen Gpynkuuu B Touke. [Ipe-
nen ¢GyHKIMM B OeckoHeuHOcTH. [Ipenensl MOHOTOHHBIX (yHKIUH. beckoHeuyHO Manble u Oecko-
HeuHO Oosbive (pyHKIMH B TOUKE, UX cBoWicTBa. CpaBHEeHHE OeckoHeYHO MabIX. [lopsgok ManocTy.
OKBHMBaJICHTHbIE OeckOHeUHO Maiible. HenpepblBHOCTh DyHKIMI B TOUKe U Ha MHOeCTBe. Touku
paspbiBa (GYHKIMH M UX Ki1accupukanuu. JeiictBusa Hax HenpepbIBHBIMU (pyHKIMsIMH. Herpepsis-
HOCTh OCHOBHBIX 3JIeMeHTapHbIX pyHKIMi. CBOMCTBA QYHKIIMH, HENPEPHIBHON HAa OTPE3KE: OrpaHu-
YEHHOCTbh, CYIIIECTBOBAHNE HAHOOJIBIIEr0 M HAMMEHBIIIETO 3HAYSHHIA, CYILIECTBOBAHUE TPOMEKYTOU-
HBIX 3HAYCHUH.

JAnddepennuanbuoe ucunciaenne GyHKIUU OTHOH NepeMeHHOM

3amauun, NpUBOASIINE K MOHATHIO Ipou3BogHOU. OnpeneneHue npou3BoHoi. [Tonarue ¢pyHk-
uuu, tuddepeHupyeMoit B Touke, quddepeHnnan GyHKIMU U ero reoMmeTpudeckuii cMmpici. [Ipo-
n3BOJHAs (DYHKIMH, €€ CMBICI B Pa3IMYHBIX 3a1ayax. [Ipou3BO/HBIE OCHOBHBIX 3JIEMEHTapPHBIX
¢bynkuuit. [TpaBuna HaxoxaeHUs npou3BoHON U quddepenuana. [lpousBoaHas cioxHol u oopat-
Hoii pynkuun. MaBapuantHocts Gpopmbl nuddepennnana. [Ipumenenne nuddepennmana K mpuodIIm-
KEHHBIM BbluKcieHusAM. JuddepenuupoBanue (QyHKIMHA, 3aJaHHBIX HESBHO, MapaMeTPUUYECKH.
Touku sxctpemyma pynkuuu. Teopema depma. Teopemsr Poms, Jlarpanxka, Komm, nx npumene-
Hue. [IpaBuno Jlonurans ans packpblTHs HeonpeaenéHHoctel. [IpousBoaubie u quddepeHmans
BBICILIMX MTOPs/IKOB. HenHBapuaHTHOCTH GOpMBI AU PEepeHIInanoB BbICUINX TOPSAKOB. Y CIIOBUS MO-
HOTOHHOCTH (PyHKIMH. DKCTpeMyMbl (YHKIIMH, HeoOXoanMmoe ycioBHe. JlOCTaTOuHbIE YCIOBHS.
OTpICKaHrEe HAaMOOJBIIIETO U HAUMEHBIIEr0 3HaUeHUN QyHKIIUHU, T PepeHITpyeMOil Ha HHTEpBaJIE.
HccnenoBanue BBIMYKIOCTH U BOTHYTOCTH rpaduka GyHKIuU. Touku nepernda. ACUMIITOTHI Ipa-
¢uka ¢pyakuuu. [lonsTre 00 acuMNTOTHYECKOM pasnokeHnu. OO1as cxema uccieoBaHus PyHK-
IIUU U TIOCTPOEHUS TpaduKa MO XapaKTepHbIM TOYKaM. BeKTop-QyHKIUSA CKaJIpHOTO apryMeHTa.
I'ogorpad. Ilpenen u HenpepbIBHOCTh BeKTOp-PyHKIMU. JnddepennupoBanue BeKTOP-PYyHKINH,
MEXaHUYECKUI U TeOMETPUUECKUI CMBLIT MPOU3BOJHOM BeKTOp-GyHKINU. [IpuinokeHus K MEXaHHKe.
Huddepennnan Ayru KpuBoi U ero reoMeTpuieckuii cMmpici. CpenHss KpuBU3HA KPUBOM M KpUBU3HA
B TOuKe. Paguyc u IEHTp KpUBU3HBIL.

HeonpeaejieHHbIH HHTErpaJl

[TepBooOpasnas. HeompeneneHuplit MHTETpa U ero cBoicTBa. Mcnonp3oBanne TabIUIIBl OCHOB-
HBIX MHTErpajoB. MeToibl HHTErpUPOBAHNUS: UHTETPUPOBAHUE 3aMEHON NIEPEMEHHON U 10 4acTAM,
MHTETPUPOBAaHUE PALIMOHATILHBIX IPOOEH, TPUTOHOMETPUYECKUE MTOJCTAHOBKH U METO/IbI «palliOHA-
Tu3aiMu» UHTErpasioB. lloHsATHe «Oepymuxcs» U «HeOepyIMXCs» HHTErPAJIOB B 3JIEMEHTapHBIX
GyHKIHSIX.

OnpeneneHHbIil HHTErPaJ

3anayn, NpUBOASAIINE K MOHITHIO ONpeseNieHHOro uHTerpana. OnpeneneHHbli HHTerpa, Kak
npejen UHTerpaabHoi cyMMsbl. [loHsTHE 00 HHTErpUpyeMol pyHKIMH, (POPMYITHPOBKA TEOPEMBI CY-
niecTBoBaHudA. [Ipocreiimme CBOMCTBA ONpeNen€HHOr0 MHTErpana, Teopema o cpeaHeM. CpenHee
3HayeHue ¢GyHkuuu. [IponsBogHas OT ompenen€HHOro MHTEerpajga 1Mo BepxHemy mnpeneny. CBs3b
MEX1y OIpe/elI€HHBIM UHTETpajoM U nepBooOpasHoil pyHkiuen. ®opmyna Heiotona-Jlel6Hua,
€€ NPUMEHEHHE JUIsl BBIYMCIICHUS ONPEACICHHBIX UHTErPaoB. Boluncienne onpenenéHHblXx UHTE-
IpaJIoB CIIOCOOOM MOJCTaHOBKH U O yacTAM. HecoOcTBeHHBIE MHTErpaibl ¢ OECKOHEUHBIMU IIPEe-
JIAMU U OT HEOTPAaHUYCHHBIX (DYHKIIMNA, UX OCHOBHBIE CBOMCTBA. | eoMeTprudeckoe NpUiIokKeHue orpe-
NEeNEHHOTO MHTErpaa: BhIUMCIIEHUE IUIomanel (Guryp, orpaHM4EeHHbIX KPUBBIMU B JIEKapTOBOW U



MOJISIPHOM CHCTEMaX KOOPJUHAT, 00bEMOB TEJI TI0 TUTOMIAISAM MTOTIEPEYHBIX CEUSHUH U TEJ BPAIIICHHUS,
JUIMH YT KPUBBIX, TUIOMIa/Ie OoBepXHOCTEHN BpamieHus. [IpunoxkeHus uHTerpaia K peteHuto npo-
CTEHINX 3a/1a4 MEXaHUKH U (PU3UKH.

DOYHKIUHM HECKOJIbKHX IepeMeHHbIX

OyHKIIMN HECKOJNBKHX TepeMeHHbIX. OOnacte ompenenenus. IIpenen ¢ynkmuun. Hempepsis-
HOCTb. HekoTopblie monsitus Tonosioruu. YactHele npon3BoAHbie. X reomerpudeckuii cmbica (ass
ciryyasi IByX nepemensbix ). [lonHoe npupamenue ynkiuu. Teopema o moinHom npupamernu. [lon-
HBIM auddepeniman, ero cBsi3b ¢ YaCTHBIMU NMPOU3BOAHBIMU. [IpuMenenue nonxnoro auddepeHuu-
asa K npuOIMKEHHBIM BeUUCIeHUsIM. MHBapuanTHOCTD (hopMbl nonHoro auddepennnana. Ycio-
BUsA, IIPH KOTOPBIX BeIpaxkeHue P(x,y)dx + Q(x,y)dy sBiusercs noaabiM auddepenimanom. Judde-
peHIMpoBaHUe clIOKHOM pyHKIMu. KacaTenbHas MIOCKOCTh M HOpMaJlb K TOBEPXHOCTH. ['eomeTpu-
YecKUil cMbICI MTOJIHOTO auddepennana. YacTHble POU3BOIHBIEC U TOJTHBIE AU(PepeHInanbl BbIC-
KX nopsaakoB. TeopeMa o cMelIaHHbIX TPOU3BOIHBIX (PpopmynupoBka). @opmyna Teitnopa. Hess-
Hbeie pyHkuun. Teopemsl cymectBoBanus. JuddepenpoBanue HesBHBIX QYHKIUNA. DKCTPEMYMBI
(GyHKIMN HECKOJBKUX MepeMeHHbIX. HeoOxoanmoe ycmoBue skcTpeMyma. JlocTaTouHbie yCIOBHS
skcTpemyMa. OTbICKaHHe HAMOONBIIMX W HAUMEHBIIMX 3HaueHU (yHKIuH. 3agada oOpaboTKH
HaOmoenui. [TonOop mapamMeTpoB KPUBKIX 1O CIIOCO0Y HAMMEHBIINX KBaapatoB. [ToHsATHE O CIIO-
co0ax BbIpaBHUBAHUSI.

JJIeMeHTbI TeOPUH MOJIst

CkansipHoe u BekTopHOE 11oJ1s. [loBepxHOCTH M TMHUM ypoBHs. [Ipon3BoAHAs 10 HAIIPABIIEHUIO.
I'panuent pyHkMU 1 ero cBoicTBa. CBsA3b IpaiuEHTAa C MOBEPXHOCTSMU U JTMHUAMU YpoBHS. [1oHs-
THE O MOTOKe BeKTopHoro nois. Auseprenuus. @opmyna Octporpaackoro-I'aycca. Lupkymnsuus
nosist. Potop nosnst. @opmyna Crokca.

Kparnble, KpuBoIMHeiHbIC H IOBEPXHOCTHbIEC HHTErPaJIbI

3anauyu, NPUBOASIINE K MOHATHIO KPaTHBIX MHTErpajioB. /[BOMHON M TpolHOW MHTErpabl, UX
cBoricTBa. POPMYIMPOBKA TEOPEMBI O CYLIECTBOBAHUU JBOMHOIO UHTErpana. Teopema o cpegHeM
3Ha4YCHUH. BpIunciaeHne KpaTHBIX HHTETPAJIOB IOBTOPHBIM MHTETpUpoBaHueM. [lepexon B 1BOMHOM
MHTETpaje K MOJIIPHBIM KoopAHHaTaM. ['eomeTpuueckue U puznyeckre NpuaokKeHnus JBOHHOTO UH-
Terpajia: BblYHMCIeHHE 00BEMOB Tel, MIIOMAAEH U MacChl MIIOCKUX (PUTYp, CTATUYECKMX MOMEHTOB,
KOOP/AMHAT LIEHTPA TSHKECTH U MOMEHTOB MHEPLMH TUIOCKUX Guryp. [lepexon B TpoiiHOM UHTErpaie
K IUJIMHAPUYECKUM U chepuyeckuM KoopauHaTtaMm. ['eomerpuueckue u pu3nuecKue MpUIoKeHUs
TPOMHOI0 MHTErpaJla: BBIYMCICHUE 00bEMOB U MACCHI TEJl, CTATUYECKMX MOMEHTOB, KOOPAMHAT LIE€H-
Tpa TSKECTU U MOMEHTOB HHEPLIUU TEJI.

3anauyu, IPUBOAAIIME K MOHATHIM KPUBOJIMHENHBIX U MOBEPXHOCTHBIX MHTErpanos. Omnpenene-
HH€ NOBEPXHOCTHBIX MHTErPaJOB, UX CBOMCTBA, MPUMEpPHI BbIUuCIeHUs. OnpeneneHne KpuBOIMHEN-
HBIX UHTErPajioB IIEPBOrO U BTOPOr'0 POJa, UX CBOMCTBA, NpUMepHl BbruncieHus. Popmyna I'puna.
VYcnoBust HE3aBUCUMOCTH KPUBOJIMHEWHOTO UHTETPajia OT MyTH HHTErPUPOBaHUS (TUTOCKHH ciTydai).
Haxoxxnenue GyHKIMU ABYX NEPEMEHHBIX MO €€ MoHOMY TuddepeHuany.

YucioBble 1 QyHKIHMOHATbHBIE PAIbI

Yucnossle panpl. CxonuMocTs U cyMMa psaja. Heobxoanmoe ycinoBue cxonumocTd. JleicTust ¢
psagamu. PacxonuMocTh rapMOHHYECKOro psAfa. OCHOBHBIE CBOMCTBA CXOZSIIMUXCS PsOB. PAnbl C
MOJIOKUTEIbHBIMU uieHaMH. [Ipu3naku cpaBHenus, Jlanamb6epa, Ko, O6001EHHBIN psia Kak mpH-
Mep 3TATOHHOTO psifa. 3Hakouepeayronmecs paasl. [Ipusnak JleiOnuna. Ouenka ocratka psga. Ao-
COJIFOTHAsl U HeabcoMoTHAs cXxoauMocTh. DyHKIIMOHANBHBIE psisibl. O0IaCTh CXOIUMOCTH, METObI
ee onpeaenenus. CreneHnsle psaabl. Teopema AGens. MHTepBa U paguyc CXOIUMOCTH CTEIIEHHOTO
psna. CBOMCTBA CyMMBI CTETIEHHOTO psiia: HEMPEPBIBHOCTh, BO3MOXKHOCTh IOWIEHHOTO quddepeH-
UpOBaHMs U UHTEerpupoBanus. Psan Teitnopa u Maknopena. Paznoxenue GyHKIMIA B CTENICHHbIC
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psanbl. [Ipumeps! paznoxenus. [IpuMeHeHe CTENEHHBIX PSAA0B B IPUOIMKEHHBIX BBIYMCICHUSX: BbI-
YHCIICHUE ONPEACIEHHBIX HHTETPAJIOB, pelieHne n1uddepeHInalIbHbIX YpaBHEHHH.

Psansl dypre o TpuronoMerpuyeckuM cucremam. opmyiisl 41 ko3¢ humeHToB psjaa. Pasno-
KeHue (PyHKIMH B TpUroHoMeTpudeckue psasl Dypre. Psag Oypre s 4ETHRIX U HEUETHBIX (PYHK-
uid. PopMyIHpOBKa TOCTATOYHBIX YCIOBHH cxoaumocTu psagoB Dypee. Psag Oypwe mus hyHKImm ¢
JHOOBIM MEPUOIOM. Y CIIOBHE MOTOYEUHOW CXOIUMOCTH U CXOTUMOCTH «B cpeaHem». [Ipumenenue
TpUroHOMeTpHUecKuX psafoB dypbe B NpUOIMKEHHBIX BbIUMCIEHUAX. [IOHATHE O MpakTHYECKOM
rapMoHuuyeckom ananuse. arerpan ®@ypee.

Pasznesa 3. JjiemeHTHI TEOPUN QYHKIIUM KOMIJIEKCHOTO IIePEMEHHOT0

KommiekcHble yncia, qeiicTBus ¢ HUMH. M300pakeHne KOMILIEKCHBIX YUCeN Ha TNIOCKOCTH. Mo-
Iylb U apryMEHT KOMIUIEKCHOro uucia. Mx cBolicTBa. Anrebpanueckass U TPUTOHOMETpUYECKas
(bopMBI KOMIIEKCHOTO 4Hcia. Anredpanueckue aeicTBus Hag HuMH. Popmyna Diinepa. [loka3za-
TesbHas popMa KOMIUIEKCHOT0 yKcia. KopHu n3 KoMIUIeKCHbIX uncell. OyHKIMN KOMIUIEKCHOTO Iie-
peMeHHoro. DieMeHTapHble aHamuTHIeckue GyHkuuu. Juddepenmmpyemocts. Ycnosust Kommu-Pu-
MaHa. MHTerpupoBanue no KoMIuieKcHoMy aprymeHTy. Teopema Komu. MuTerpanbHas ¢gopmyna
Komm.

Pa3nen 4. O6bikHOBeHHBIE TH(PepeHHATIBHbIE YPABHEHUS

dusnueckue 3a1aun, NpuBoasAmKe K auddepeHunanbupM ypaBHeHUsIM. J{uddepennmansabie
ypaBHeHHUs nepBoro nopsjaka. [lonsarue o6 oOmeM u 4acTHOM peuleHud. MHTerpanbHble KpUBBIE.
Hauvanehbie ycinoBus. 3anaua Komm. Teopema cyiiecTBOBaHUS M €IMHCTBEHHOCTH PEILICHUS 33a1a4l
Komm. OCHOBHBIE KIacChl YPaBHEHHUH, MHTEIPUPYEMBIX B KBaJpaTypax: C pa3AesioLIMMUCS Iepe-
MEHHBIMH, OJTHOPOJIHBIC U JInHEeHHbIe. [loHsaTHEe 00 ocobom pemenuu. [Tone HanpaBnenuit qudde-
peHLUanbHOro ypaBHeHus. M3okmunsl. [Ipunoxkenus nuddepeHnalbHbIX ypaBHEHUH IEpBOTo 10-
psiKa B pa3MYHBIX 00nacTax Haykd. [luddepeHnmanbapie ypaBHEHUS BHICIINX MOPsIKOB. Obmiee
u yacTHoe pemenue. 3agada Kommm. [Tonarue o kpaeBbix 3agauax A auddepeHnnanbHbIX ypaBHe-
HUM. YpaBHEHHUs], T0IyCKaloIIKe MOHKeHne nopsaka. [Ipumepsl npuMenenus audepeHuanbHbIX
ypaBHEHMI B Hayke M TexHUKe. JInHeltHble quddepeHnraibHble ypaBHEHNS, OJHOPOIHbIE U HEO-
HopoaHnsble. [lonsrue obmero pemenus. CBolicTBa UX pemieHuid. JIMHEHO He3aBUCUMBbIE PELICHHUS.
CrpykTypa obuiero pemenus. JInneitnsie ofHOpogHbIe U hepeHInanbHble ypaBHEHUS BTOPOTO M0-
psaKa C MOCTOSHHBIMH KO3 puienTaMu. XapakTepuCcTUYECKOe YpaBHEHHE. 3aMUCh OOIIETO perie-
HUS B 3aBUCHUMOCTHU OT KOPHEH XapaKkTepucTHueckoro ypaBHeHus. CTpyKTypa oOIIero peteHus Jim-
HEWHOI'0 HEOJHOPOJHOIO ypaBHEHUsA. TeopeMa O HaJIOKEHUN pelIeHU. YpaBHEHMS C IPABOU Ya-
CTBIO CIIELMaIbHOIO BUAA. [IpnioxkeHns kK onucanuio JMHEUHBIX MoJenel. MeTos Bapuauu npouns-
BOJIBHBIX TIOCTOSIHHBIX. JIMHENHbIe AU pepeHnanbHble YpaBHEHNS C IOCTOSIHHBIMU KO3 pUIIreH-
TaMU BBICIIUX ITOPSIIKOB.

HopwmanbHas cucrema nuddepeHnnanbHbIX ypaBHEHUH. ABTOHOMHBIE cucTeMbl. BekTopHas 3a-
IIMCh HOPMAJIbHOM CUCTEMBI. ['eomeTpuyeckuil cmbica penieHus. Pa3oBoe MPOCTPAHCTBO (ILIOC-
KOCTh), (azoBas kpuBas. [IpuiioxkeHns B TMHaMUKE CUCTEM MaTepUalbHBIX TOUYEK, B TEOPUU aBTO-
MaTHYECKOTO yIpaBieHus, B Onosnoruu u 1.11. 3aaada Ko st HopManbHOH cucTeMbl quddepeH-
IHATBHBIX ypaBHEHU. Teopema cylecTBOBaHMS U €AMHCTBEHHOCTH pelieHus 3agaun Komm. Meton
MCKJIFOUEHUS JJIs pellieHHsI HOpMaJIbHBIX cucTeM auddepeHnnanbubix ypaBHeHHH. CHCTEMBI TMHEH-
HBIX AU depeHnanbHbIX YpaBHEHUH), CBOMCTBA pelieHui. Pemenue cucreM nuHelHbIX 1uddepen-
[IUAJIBHBIX YPaBHEHHH C TOCTOSHHBIMU KO3 (QUIIIEHTAaMH.

Pazjnen 5. luckpernasi MmaTremMaTuka

DJIEeMEeHTBI JUCKPETHOH MaTeMATHKH

OcHoBHbIe oHsATHS Teopur Tpados. [epesrs. Jlec. bunapusie nepeBbs. CBsi3HOCTB Tpada: Mat-
PHUUHBIA ¥ CTPOYHBIN criocoObl 3aanus rpada. HekoTtopsle 3a1aun Teopun rpagos.

Pa3nen 6. Teopusi BepOSITHOCTH € YJIEMEHTAMHU MATEMATHYECKOI CTATHCTHKH

Teopusi BepOSITHOCTH

[Tpeamer Teopun BepositHocTed. Kimaccudukarms coosituii. [IpocTpancTBO 31€MEHTapHBIX
coObITuii. AnreOpa coObiThii. OTHOCHTENBbHBIE YaCTOTHl. 3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX
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yacToT. CTaTUCTUYECKOE, KITACCUYECKOE U TEOMETPUUECKOE ONPEAECICHUE BEPOSTHOCTH. Y CIIOBHAs
BEpOATHOCTH. [ToHsATHE 00 aKCHOMAaTUYECKOM MTOCTPOCHUH TEOpUU BepositTHocTel. KomOuHaTopuka.
Teopembl yMHOKEHUSI BEPOSATHOCTEH HE3aBUCUMBIX U 3aBUCUMBIX COOBITUN. TeOopeMbI CII0KEHHSI Be-
POSITHOCTEH HECOBMECTHBIX U COBMECTHBIX coObIThiA. [ToHas rpymnmna coObITrii. BeposiTHOCTB mpo-
THUBOIOJIOKHOTO COOBITHS. BeposITHOCTh MOsIBNIEHUS XOTSI ObI OJHOTO COOBITHS. POPMYJIIBI IOTHOM
BeposiTHOCTH, baiieca. [Ipumepsl. IloBropenne ucneiranuii. @opmyiia bepnymu. JIokanpHas u uH-
terpaibpHas Teopemsl Jlannaca. ®opmymna [Tyaccona. [Ipumepsl. J[uckpeTHbIe cliydailHbIE BEJTMYUHBI.
3aKOoH pacIpeieaeHus BEPOSITHOCTEN JUCKPETHOM Cily4aiiHON BEIMYUHBI (Psi paclpeieIeH s, MHO-
TOYTOJIBHUK pachpeesieHus, QyHKIUS pacpelelieHus U ee CBOMCTBA). 3aKOHbl OMHOMUAIBHBIN U
Ilyaccona. UucnoBele XapaKTEpPUCTUKU IUCKPETHOM CIy4alHOW BEJIWYMHBI. TE€OpEeTHYECKHE MO-
MeHThl. HenpepbiBHBIE citydaiiHble BelnuuHbl. OyHKIMS pacnpeeneHusi, INIOTHOCTh paclpeaese-
HHUSI, UX B3aUMOCBS3b U CBOMCTBA. PaBHOMEPHBII, MOKa3aTEIbHbIA, HOPMAaJIbHBIA 3aAKOHBI pacipee-
JIEHUSI HENPEPBIBHBIX CIIyYalHbIX BEJIMYUH, [TPABUJIO «TPEX CUIM». UUCIOBBIE XapaKTEPUCTUKH He-
MIPEPBIBHBIX CIIyYaitHBIX BeU4rH. [loHsATHE 0 pa3nn4HbIX (hopMax 3aKoHa O0bIINX yuces. Teopembl
bepnynnu u Yebsimesa. LlentpanbHas npenenbHas TeopeMa JlgamyHoBa.

OcHOBHBIC IOHATHS H METOAbI MATEMATHYECKOM CTATUCTUKH

['eHepasibHast COBOKYITHOCTb U BbIOOpKA. Bapuannonusiii psia. I'ucrorpamma, sMoupuyeckas
¢byHkuus pacnpeneneHus BbIOOpkH. CTaTUCTHUECKOE OLCHMBAHUE MapaMeTpa paclpelesIeHus 1o
BbIOOpKE. ToueuHbIe OLIEHKH U UX XapaKTEPUCTHUKHN: HECMEIIEHHOCTh, 3 (PEKTUBHOCTh, COCTOSITEIb-
HOCTb. MeTOo/IbI NOJTY4YEHHS TOYEUHBIX OLIEHOK PABHOMEPHOT0, [I0Ka3aTEILHOT0, HOPMAJIBHOTO pac-
IpesieleHui (MEeTo/1 MaKCUMAJIbHOTO MIPaBA0Io100Us, METOJ MOMEHTOB). lIHTepBaIbHbIE OLICHKH.
JloBeputenbHble UHTEPBaibl. VIHTEpBaIbHOE OLICHWBAHME MAPAMETPOB HOPMAJIBHOI'O pacIpenee-
Hus. [Tpumepsl. CratucTuueckue runotessl, uX BUabl. [IoHATHE O MPOBEPKE CTATUCTUYECKUX TUIIO0-
te3. Ommbku 1 —ro u 2 — ro poaa. Pemaromas npouenypa. MoutHocTs Kpurepus. JloBepUTebHbIE
obnactu. Kputepuu cornacus [Tupcona, Konmoroposa, Cteronenta, @uiiepa. [Ipumepsr.

CraTucruyeckasi 00padoTKa IKCIIEPUMEHTAJIbHBIX TaHHbBIX

[TonsiTre 0 GPYHKIIMOHATBLHON M KOPPEISIIMOHHON 3aBUCUMOCTH MeX 1y BennunHaMmu. Koppe-
JSIMOHHBIN aHAJIN3 CBSI3U MEX]ly KaUeCTBEHHBIMHU U KOJMUYECTBEHHBIMU npu3Hakamu. Koappumm-
€HTBI IMHEHHOW MapHOU Koppersiiuu U Koppesiuuu panros Cnupmena. Henapamerpuueckas cratu-
cTuka. PerpeccuonHslil ananu3. OLieHKa NapaMeTpOB YpPaBHEHUN JTMHEHHON U HEJTMHEWHON NapHON
perpeccuu METO0M HAMMEHBIINX KBAJIPaTOB.

4.2. Conep:xanue JeKIUi
3aounas popma oOyueHnus

Konu- | Ilpax-
NO ye- THYC-
/' Kpatkoe conepxanue JeKuuii cKag
/11 CTBO | poaro-
qacoB TOBKA
1 | Poab poccuiickux Y4éHbIX B Pa3sBUTHH MaTeMaTHKH. BekTopsl. ) +
OcHoBHbIe NOHATHS. CKaIIPHOE U BEKTOPHOE NMPOU3BEICHUE BEKTOPOB.
2 | ®opmbl ypaBHEHHs TpSMOW Ha IUIOCKOCTH. KpuBBIE BTOPOTO MOpsIKa +
VYpaBHEHMSI TUIOCKOCTH U IPAMOM B npocTpaHcTBe. [loBepxHOCTH BTOpOTO 2
nopsaaka. [lunneapryeckue NoBEpXHOCTH.
3 | OcHoBHBIE 37eMEHTapHbIe (YHKLUWHU, WX cBoiicTBa M rpaduku. Ilpenen 2 +
¢byakumnn. HempepsIBHOCT PyHKITHH
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4 | OmpeneneHue MPOU3BOAHOM (YyHKIMM B Touke. l'eoMeTpuyeckuii u +
MEXaHWYECKUH  CMbICH  Npou3BOAHOM.  I[Ipom3BogHBIE  OCHOBHBIX
JJIEMEHTapHBIX (YHKIUH, TabIuIla MPOU3BOAHBIX. [Ipon3BOAHASI HESBHOM 2
byaxkumnn. Juddepennuman ¢ynknuu. [Ipumenenune nuddepeHmaIbHOTo
VICUMCIICHUS JITIsl UCCIIEIOBAHUS (PYHKIIMI M IOCTPOCHHUS UX TPapHKOB.

5 | [lepBooOpasnas (ynkius. HeonpeneneHHbI WHTETpal U €ro CBOMCTBA. 2 +
Tabnuua uarerpanos. MeTopl HHTETPUPOBAHUS:

6 | Onpenenennslii  uHTerpan. HecoOcTBeHHblli wuHTErpan. Ilpuiokenue 2 +
OIPEEIIEHHOT0 HHTErpaa

7 | HudbdepeHnmraibHble ypaBHEHUS. 1 +

8 | ®yHKUMM HECKOJIBKMX MEPEMEHHBIX. OKCTpeMyMbl (DYHKIMHA JIBYX +
MIEPEMEHHBIX. 1
Bbruncnenne KpaTHBIX HWHTETPAJIOB TOBTOPHBIM HHTETPUPOBAHHEM B +

9 | nexapToBbBIX KOOpaHHATaX. KpHBOJIMHEHHBIE HHTETPAJIBI IEPBOTO  BTOPOTO 2
polla, NX CBOICTBA, MIPUMEPHI BHIYUCICHUSI.

10 |YucnoBsie U 3HaKONEpeMEHHbIE psAbl. CTENIEHHBIE PAJIBL. 1

11 | DnemeHTH TEOPHH BEPOSITHOCTEH. 1

12 | I'enepanbHasi COBOKYITHOCTb, BRIOOPKA, BAPHALIMOHHEIN psij. ['mcTorpamma, +
smnupuueckas (GyHkuusa pacnpeneneHus. CTaTUCTHUYECKHUE OIICHKHU 2
napamerpos. [IpoBepka CTaTUCTUYECKUX THIIOTE3
Hroro 20 10%

4.3. Coaepxxanue JJaGOPATOPHBIX 3aHATHI
JlaGoparopHble 3aHATHS HE IPEyCMOTPEHBI YUEOHBIM IJIAHOM.
4.4. Coaepxanue NPaKTHYECKHX 3aHATHI
3aounas opma o0yueHus
Komunuye- | Tlpakruye-
Ne
HanmMeHoBaHME TPaKTUYECKUX 3aHATHI CTBO ckad oA~
n/m rOTOBKa
4acoB

1 DreMeHThl BEKTOPHOH alreopsl 4 +

2 AHanuTuyeckas reoMeTpus 4 +

3 BBenenue B ananus 2 +

4 JuddepenunanbHoe ncurcaeHne QyHKIUKU OJHOM 1epe- 5 +

MEHHOH

5 Heonpenenenupit muHTErpa 2 +

6 OnpeneneHHblil HHTErpajl 2 +

7 DYHKIIMN HECKOJIBKUX MEPEMEHHBIX 1 +

8 JlnddepenunanpHble ypaBHEHUS 1 +

9 KpatHble U KpMBOJIHMHEHHbIE HHTETPAJIBI 2 +

10 | YwucnoBeie M QYHKIIMOHAIBHBIC PSIIIBI 1 +

11 | Teopust BEpOSTHOCTH 1 +

Hroro 22 40%
4.5. Buabl 1 cojiepKaHue CAMOCTOSITEIbHOH PadoThI 00y4aI0IIUXCS
4.5.1. Buabl caMoCTOSTEJIbHOM Pa0d0Thl 00y4al0IIUXCS
Buapl camocTosTenbHONH pabOThI 00y4YarOMIUXCs KommuectBo
4acoB
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1o 3a04HOM
dhopme oOydeHus
[ToaroToBKa K NPaKTUYECKUM 3aHATUSIM 22
BrItoTHEHIE KOHTPOIBLHON paboThI 316
CaMocCTOATEIbHOE U3YUYEHHE OT/IENbHBIX TEM U BOIIPOCOB 313
Hroro 651
4.5.2. Conep:kaHue cCaMOCTOSITEJIbHONH PadoThl 00y4YAIOIUXCS
Konnye-
CTBO
4acoB
Ne I1o 3a0u-
HaumeHnoBaHue TeM WK BOIIPOCOB .
n/m HOM
dbopme
oOyue-
HUS
Marpunpl, neiicTBus ¢ HUMHU. BpluuciieHue omnpeaenuTeneid pa3IudHbIMU

1 | cmocobamu. Pemenue cuctem JHMHEHHBIX ypaBHEHHMH meronom ['aycca, mo 41
¢dopmynam Kpamepa, ¢ momMoupr0 00OpaTHON MaTPULIBL.

JluHeliHble omepanuu Hal BeKTopamH. PasnokeHue BeKkTopa 1o 0asucy.

9 Hanpasisironiue KOCHHYChl M JJIMHA BEKTOp. [IpumeHeHue cKasipHOTO, 40
BEKTOPHOI'O, CMELIAHHOI'O IPOU3BEACHUNM B PELIEHUU MPUKIATHBIX 3a]ad.
[ToHsATHE O BEKTOPHBIX AMAarpaMMax B HAyKe U TEXHUKE.

Paznuuneie GopMbl ypaBHEHHUsI MpsIMOM Ha TUIOCKOCTH. Pemenwe 3amau Ha
METOJ KOOpAMHAT (PacCTOSHUE MEXIY JBYMs TOUKaMH, JAEJIEHHE OTpe3ka B
JAHHOM OTHOILIEHUH, PACCTOSIHME OT TOYKU N0 IpsimMoit). KpuBbie BTOpOTrO

3 | mopsizka: MpHUBEJeHHE K KaHOHMYECKOMY BHJY, NOCTPOEHHE Ha IMJIOCKOCTH. 39
TexHu4eckue MpPUIIOKEHUs NeOMETPUYECKUX CBOMCTB KpuBBIX. IlocTpoeHue
Teda  OrPAaHMYEHHOIO  IOBEPXHOCTAMM. TexXHHUYEeCKHe  IPUIIOKEHUS
Ir€OMETPUUYECKHUX CBOMCTB IIOBEPXHOCTEM.

IToctpoenue rpaukoB 3JIeMEHTApHBIX (DYHKIUI myTeM mpeoOpazoBaHUM

4 (mapannenbHbIN IepeHoC, pacTsKeHue (CxaTue), oToopaxeHnue). Beruncnenue a1
IPEJeIOB  YUCIOBBIX  IOCIEJOBAaTENIbHOCTEH,  NpeAenoB  (YyHKIUH.
WccnenoBanue GpyHKIMIA Ha HENPEPHIBHOCTD.

JuddepenurpoBanue CIOXKHBIX (YHKIMHA, a Takxke (QYHKUUH 3aJaHHBIX

g | HEABHO 1 [1apaMETPHYECKH. [Tpumenenue nuddepennmana Kk TpUOIMKEHHBIM 21
BbluucieHus M.  [Ipumenenue  nuddepeHIuanrbHOro  UCUYMCICHUS IS
MCCIeIOBaHMs (YHKIMH U IOCTPOCHHUS UX TPAPUKOB.

6 | Bektop-pyHkius  ckamspHoro  aprymenta. lonorpad. Ilpemen wu
HENpPEepBIBHOCTh BeKTOp-GyHKIMHU. JuddepeHunpoBanre BeKTOp-QYyHKIUH,
TE€OMETPHUECKUIl M T€OMETPUUYECKHH CMBUT MPOU3BOJHON BEKTOP-(DYHKIUH. 20
[lpunoxenus k wexanuke. Juddepennman gyru kpuBod U e€ro
reoMeTpuueckuii cMbici. CpenHsas KpUBH3HA KPUBOW M KpPHUBHM3HA B TOUKE.

Paguyc u 1IeHTp KPUBU3HBI.

7 | MeTo/ 1l MHTETPUPOBAHUSI HEONIPEIETIEHHOTO HHTErpaa. 41

8 | Beluncnenue omnpenen€HHBIX HHTErpasioB. HecoOCTBEHHbIE WHTETpajibl C
OECKOHEUHBIMHU MpeeaMi U OT HEOrpaHWYeHHbIX (QyHKumid. [Ipunoxenus 21
ONPEACIEHHOI0 HHTErpaja K pEIICHUI0 3aJad TeOMETPUHM, MEXaHUKU MU
(bu3uKH.

9 | IlpubamxeHHbIE METO bl BEIUMCIICHUS ONPE/ICICHHBIX HHTETPAJIOB. 20

10 | JuddepennmpoBanne GpyHkimu aByx nepemeHHbIX. [lomHbni nuddepenmmar. 41
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[Tpumenenue noaHoro auddepenHnuana K NpuoIMKEHHBIM BEIYHCICHUSM.
KacarenpHast IIIOCKOCTh M HOpMaJIb K TOBEPXHOCTU. DKCTPEMYMBI (DyHKIIUH
HECKOJIbKUX NepeMeHHbIX. OThICKaHNe HAaMOOIBbIINX U HAUMEHBIINX
3HAYCHUH (PyHKIUH.

12

OcCHOBHBIE KJIACChl ypaBHEHWH, WHTEIPUPYEMBIX B KBajapaTypax: ¢
pasaeNsIoIUMHUCS MEePEMEHHBIMH, OJTHOPOJHbBIE u JUHEHHBIE.
JuddepeHnnanbabie  ypaBHEHUS, JOMYCKAIOUIUNE TOHMKCHHUE IOpPSIIKa.
Jluneiinpie  omHOpoaHbIe audQepeHIraNbHbIe ypaBHEHHS. JIMHEWHbIS
HeoMHOpoAHblE uddepeHIaTbHbIE ypaBHEHUS C MPaBOM  YaCThHIO
CHelHalbHOTO BUAa. MeTo/ Bapualuy IPpOU3BOJIbHBIX MOCTOSAHHBIX. Perenns
HOPMAJIbHBIX cHCTEeM AU PEpEeHIINATHHBIX YPABHECHHI METOJIOM HCKJIFOUCHHUSI.

41

13

YucnoBsle U (GyHKIMOHATIbHBIE psiabl. lIpuMeHeHHe CTENeHHBIX PSJIOB B
NPUOMKCHHBIX — BBIYMCICHUSX:  BBIYUCICHHWE  3HAYCHUH  (YHKIWH,
onpeaenéHHbIX HHTETPAJIOB, pelieHne AuddepeHnanbHbIX YPaBHEHUN.

30

14

Paner @yppe 1O TPUTOHOMETPUYECKUM cucremMaM. Dopmynsl A
Ko3puureHToB psana. Pasnoxenue GyHKUMHA B TPUTOHOMETPUYECKHE PSAJIbI
Oypbe. Pan Dypbe 11 u€THbIX M HEYETHbIX (yHKUuN. dopmynupoBka
JOCTaTOYHBIX YCJIOBUH cxoaumocTy psioB Dypre. Pan Oypre 11 pyHkuum ¢
JO00BIM TEPUOAOM. Y CJIIOBHE MOTOYEYHOM CXOJUMOCTH M CXOJUMOCTH "B
cpeanem".  Ilpumenenne  TpuroHomerpuueckux  psagos  dypee B
NPUOIMKEHHBIX BBIYUCICHUSAX. [IOHATHE O MPAaKTUYECKOM TapMOHHYECKOM
a"Haimze. aterpan @ypsoe.

11

15

Beluncnenue JABOMHBIX M TPOWHBIX MHTErpanoB. ['eomerpuyeckue u
¢busnyeckue  MPWIOKEHMS  JIBOMHOIO M TPOMHOrO  MHTErpajoB.
KpuBonunelinble 1 MoBepXHOCTHbIE UHTETpasibl. Haxoxnenune GpyHkuuu 1Byx
NIEPEMEHHBIX 10 €€ MoHOMY T epeHImany.

40

16

CkansgpHoe 1 BekTopHOoe 1noJisi. [loBepXHOCTH U MMHMU YpOBHS. [Ipon3BoaHast
no HampasieHuto. ['paaueHT QyHKIMM U ero coiicTBa. CBsA3b I'pajleHTa C
ITOBEPXHOCTSAMH W JIMHUAMHU YpOBHs. [IOHSATHE O NOTOKE BEKTOPHOTO MOJIA.
Juseprennus. @opmyna Ocrporpanckoro-I'aycca. I'aycca. Lupkynsanus nomns.
Potop nonsi. opmyna Crokca.

41

17

MeTopI BEIYUCIIEHUS BEpOsTHOCTEH. Teopema 0 TOBTOPEHHUH OIBITOB (CXema
bepuymnnu). HauepostHeiiiias 4acToTa npy MNoBTOPEHUH OMNbITOB. CiiydaiiHbie
BEJIMYMHBI M 3aKOHBl MX paclpelnesieHus. BbluuciaeHne BEPOSITHOCTH
MOMAaHUsl CIy4ailHOM BEJIMYMHBI Ha 3aJaHHBIA HHTEpBaJ B Clly4yae
HOpMaJbHOTO  pacnpeneneHus. [loHsTue o0 JAByMEpPHOM HOPMAJIbHOM
pacIpeesIeHuH.

40

18

[TocTpoeHne CTaTUCTHYECKOTO paclpeneneHus BbIOOpKU. Brruncnenue
TOYEYHBIX OIEHOK HEW3BECTHBIX MapaMeTpPOB pAaCIpeieseHHUs M0 BBIOOPKE.
HHTrepBanbHOE OLEHUBAHWE IIApaAMETPOB HOPMAJIBHOIO PaCIpPEICIICHHUS.
[IpoBepka craructuueckux runore3 kpurepusmu Ilupcona, CreroneHTa.
[IpoBeneHNE KOPPEIALMOHHOTO U PErPECCUOHHOIO aHAJIN3A.

41

19

OcHoBHble TOHATHS Teopuu rpados. Jlepesws. Jlec. bunapHble nepeBbs.
CesizHocTh Tpada: MaTpUUHBIH M CTPOYHBIM CHOCOOBI 3amaHust rpada.
Hexkotopsle 3agauu Teopuu rpados.

41

20

@YHKIIMA KOMIUIEKCHOIO IEPEMEHHOT0. OJIEMEHTapHbIE aHAJIUTHYECKUE
¢bynkuuu. Juddepennupyemocts. Ycenosus Kommu-Pumana. HTerpupoBanue
Mo KoMIuiekcHoMy aprymeHTy. Teopema Kommu. HaTerpampHas dopmyna
Komu.

41

Hroro

651

5. YueOHO-MeTOAMYECKOE O0ecieYeHre CAMOCTOSATEIbHOI PA00ThHI 00y4al0IIUXCS
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Mo ITMCIHMIIJIMHE

Y4eOHo-MeTonuueckue pazpaborku umerorcs B Hayunoit 6unbmmoreke ®I'BOY BO HOxHO-
Vpansckuii AY:

1. TunoBble pacyeTsl O TeME «IIEMEHTHI TMHEWHOW U BEKTOPHOM anreOpbl» [ DIeKTPpOHHBIH
pecypc]: MeToAruecKrue yKa3aHus JUIsl CTYAICHTOB OYHOM U 3a04HOM popM 00yueHUs [HanpaBiIeHHA
35.03.06 Arpounskenepus, 13.03.02 Dnekrpo3Hepreruka u 3nekrporexHuka, 19.03.02 Ilpoaykrsl
MUTAHUA U3 PACTUTEIBLHOTO ChIphs, 23.03.03 DkcruryaTanus TpaHCIOPTHO-TEXHOJIOTMYECKUX MaIlIMH
1 KOMIUIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHUYECKUE CPECTBA] / Cco-
craputenu: Axkynuu O.E., baxenoa C.B.; IOxHo-Ypansckuii I'AY, HMHCTUTYT arpoumxeHe-
pun. — YenstOuHCK: OxHO0-Y panbckuit Ay, 2021.-65 c.— Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TloBepXHOCTH BTOPOTO HOpsiAKa [DIEKTPOHHBIA pecypc]: METOIUYECKUE YKa3aHUs JUIs
CTYJCHTOB OYHOM U 3a04HOIl ¢opMm oOyuenus [HampasneHuit 35.03.06 Arpounxenepus, 13.03.02
DneKTposHepreTuka U MeKkTporexHuka, 19.03.02 [IpoaykTel NUTaHUSI U3 PACTUTEIBHOTO CHIPbS,
23.03.03 DOkcruryaTanusi TPaHCHOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIMAIbHOCTH
23.05.01 Hazemnble TpaHcropTHO-TeXHOJOrHUecKue cpenctsal / coct.: O.E. Akynud u ap.; FOxHo-
VYpansckuit ['AY, HWuctutyr arpounxkeHepun. — Yensbunck: IOxkno-Ypansckuit ['AY,
2019. — 32 c. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

3. BBeneHnue B MaTeMaTuueCcKuil aHamu3 [ DIEKTPOHHBIN pecypc]: yueb. mocobue ams camo-
CTOSITENIbHOW PalOTHI CTYIEHTOB OYHOW M 3a09HOM (GopM 0OydeHUs (HarpaBICHHUS IMOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnernuansaocts 23.05.01) /
coct.: O. E. Axynuu [u np.]; FOxuo-Ypansckuit 'AY, UncTutyT arpounkenepun. — YensaOuHck:
FOxHo0-Ypanbckuit TAY, 2017.-70 c. — Pexxum JOCTYyIIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

4. TunoBsle pacueTsl o TeMe «MHTerpaipHOe UcuucieHre QYHKIUN OHOMN JefCTBUTENb-
HOM TMEPEMEHHOW» JIJISl CaMOCTOSITEIbHOM PaboThI CTYACHTOB [ DJIEKTPOHHBIN pecypc|: METo. yKa-
3anus / coct.: O.E. Akymuu, M.H. Apxunosa; FOxHo-VYpansckuii 'AY, UHcTUTYT arponHxeHe-
pun. — YensiOnHck: HOxHo0-Y panbckuit I'AY, 2016. - 82 c. — Pexxum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

5. Tunossle pacueTsl o Teme «uddepennuanbHoe U HHTErpanbHOE UCUNUCICHUS (PYHKIUN
JBYX MEPEMEHHBIX» [ DNIEeKTPOHHBIN pecypc]: METOA. yKa3. [[Jil CaMOCTOATENbHOM paboThl CTY/ICH-
TOB OYHOH M 3a04HOM Gopm o0yuenus (HampasieHus noarotoBku 23.03.03, 23.03.02, 35.03.06,
13.03.02, 44.03.04, cneuunansHocTh 23.05.01)] / coct.: O.E. Akynmuu [u ap.]; FOxHo-Ypanbckuii
I'AY, Uuctutyr arpoumxkeHepun. — Yensounack: FOxHo-Ypansckuit ['AY, 2018. — 80 c. — Pexxum
nocryma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

6. Meronnveckne yka3aHusl © KOHTPOJBHBIE 3aJaHHsI IO MAaTEMAaTHKE ISl CTY/ICHTOB 3a09HOU
dbopMbI 00yueHUs [DNEeKTpOHHBIN pecypce]: [HampaBieHue nmoAroToBku 35.03.06 ArpouHxeHepus,
13.03.02 DnextposHepreTuka u nekrporexuukal / coct.: O.E. Axynudy [u ap.]; FOxHO-Ypanbckuit
I'AY, Uncturyt arpounskeHepuu. — Yensounck: FOxuo-Ypansckuit 'AY, 2020. — 176 c. — Pexum
noctyna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

6. ®oH/I OLIEHOYHBIX CPE/ICTB /ISl POBEIeHH s
NMPOMEKYTOUHOI aTTeCTANMU 00yYAIOIIMXCH MO JUCHUIIHHE

Jl1s ycTaHOBIIEHHS COOTBETCTBHS YPOBHS MOATOTOBKM oOydaromuxcsi TpedoBanusm GI'OC
BO pazpabotan QoH OLIEHOYHBIX CPEJCTB AJISl TEKYIIEro KOHTPOJIS YCIEBAeMOCTH U MPOBEACHUS
MIPOMEXYTOUHOM aTTecTalli 00y4aroImuXCs 1Mo AUCHUIUIMHE. POHJT OLIEHOUHBIX CPEJCTB MPEACTaB-
neH B [IpunoxxeHun.

7. OCHOBHAs1 M JONOJTHUTE/JIbHAsI y4eOHasi IUTepaTypa, Heo0X0AuMAas 1JIsl OCBOCHHS
AUCHMILTUHBI
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OcHOBHas M JIOTIOJIHUTENNbHAs yaeOHas nuTeparypa uMmeercs B Hayunoii OnbianoTeke u sex-
TpoHHOH HH(pOopMarmoHHo-00pazoBatensHol cpeae PI'BOY BO IO0xno-Ypansckuii [AY.

OcHoBHas:

1. bepman, I'. H. COopnuk 3ama4 o kypcy matematudeckoro anaimsa / I'. H. bepman. — 10-
e u3., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 492 c. — ISBN 978-5-8114-9878-9. — Tekcr :
AIEKTPOHHBIH // Jlanp : 3JICKTPOHHO-OMOIMOTEYHAS cucTema. — URL.:
https://e.lanbook.com/book/200084

2. bepmant A.®. Kparkuii Kypc MaTeMaTH4YeCKOro aHanu3a: yueoHoe rmocooue / A.®. bep-
MmaHT, U.I". ApamanoBud. — 16-¢ u3a. — Cankr-IlerepOypr: Jlanb, 2021. — 736 c. — Pexxum moctyma:
https://e.lanbook.com/book/167905

3. EmenpsnoB ['.B. 3amaunuk 1mo Teopuu BEpOSTHOCTEH M MAaTEMaTHYECKOW CTATHUCTHKE:
yaebHoe nocodue nist By3oB / I'.B. Emenbsnos, B.I1. CkuroBuu. — 4-¢ usn., crep. — Cankr-Iletep-
Oypr: Jlanb, 2021. — 332 c. — Pexxum nocryna: https://e.lanbook.com/book/169813

4. 3anopoxern, ['. 1. PykoBoJICTBO K pelIeHHIo 3a1a4 10 MaTEMaTHYECKOMY aHalIH3y : yueo-
Hoe rmocobue / I'. W. 3anmopoxen. — 8-¢ uzi.,crep. — Cankr-IlerepOypr : Jlanp, 2021. — 464 c. —
ISBN 978-5-8114-0912-9. — Tekct : anexTpoHHbI // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/168361

5. Knerenuk, /[. B. COopHUK 331a4 110 aHATUTHUYECKON reoOMeTpuH : yueOHOe Tocodue ams
By30B / JI. B. Knerenuxk ; [Tox penakuueit H. B. EpumoBa. — 17-e u3n., crep. — Cankr-IletepOypr
: Jlanp, 2022. — 224 ¢.— ISBN 978-5-8114-1051-4. — TekcT : 3neKTpoHHBIH // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/187823

6. Koxyxos, C. ®. COopHHK 33a7a4 1O JUCKPETHON MaTemartuke : yueOHoe nmocobue / C. D.
Koxyxos, I1. 1. CoBepTkoB. — 2-¢ u3n., crep. — Cankt-IletepOypr : Jlanp, 2022. — 324 c. — ISBN
978-5-8114-2588-4. — Tekct : 25IeKTpOHHBIN // JIaHb : 31ME€KTpPOHHO-OMOIMOTEUHAs CHUCTEMA. —
URL: https://e.lanbook.com/book/212675.

7. Muxonu, C. B. JluckpetHas MmaTemaTuka Jjs 6akanaBpa: MHOXKECTBa, OTHOIICHHUS, (PyHK-
1y, rpadsl : yaeonoe nocodbue / C. B. Mukonu. — Cankr-IlerepOypr : Jlanp, 2021. — 192 ¢. —
ISBN 978-5-8114-1386-7. — TekcT : 31eKTpoHHBIH // JIaHb : 371eKTpOHHO-OMONIMOTEYHAasl cUCTEMA.
— URL: https://e.lanbook.com/book/168465

JlonmostHUTEIbHAS:

1. CnpaBouHuK 0 MaTeMaTuKe AJs 6akanaBpoB : yueOHoe mocodue / A. 1O0. Bnosun, H. JI.
Boponmnoga, JI. A. 3onkuna, B. M. Myxuna. — Cankr-IlerepOypr : Jlanp, 2021. — 80 c. — ISBN
978-5-8114-1596-0. — Texkcr : anexkTpoHHbli // JlaHb : 31€KTPOHHO-OMOIMOTEYHAss CUCTeMa. —
URL: https://e.lanbook.com/book/168692

2. Tlpaktudeckue 3aHATH 10 anredpe. KoMrekcHple ynciia, MHOTOWICHHI : y4eOHOe MoCco-
6ue / 1O. B. Bonkos, H. H. Epmonaesa, B. A. Ko3sinuenko, I'. M. Kypb6atosa. — Canxrt-IletepOypr
: Jlanp, 2021. — 192 c. — ISBN 978-5-8114-1743-8. — TekcT : 2neKTpoHHBIH // JIaHb : 31IeKTpOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/168700

3. Epycamumckuii, SI. M. JluckpetHas MmaTreMaTHKa. TeopHs U MPaKTUKYM : yueOHUK / 5. M.
Epycasmmckuii. — Cankrt-IlerepOypr : Jlans, 2022. — 476 ¢. — ISBN 978-5-8114-2908-0. —
Texkcr:  snekrponnsli /  Jlamp :  2JIeKTpoHHO-OmOmmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/212897.

4. Jlucnukun B. T. Maremartuka B 3a7a4ax ¢ penieHUsIMU [ DJIEKTPOHHBIN pecypc]: yaeOHoe
noco6ue / Jlucuukun B. T., Conoseituuk U. JI. - Cankr-IlerepOypr: Jlans, 2020 - 464 c. - [loctym
nojHOMY TekcTy ¢ caiita DBC Jlans: https://e.lanbook.com/book/126952

5. Harancown, U. I1. Kpatkuii kypc Bbicuieil MatemaTtuku : yueoHoe nocobue / U. I1. Haran-
con — 10-e uzn., crep. — Cankr-IletepOypr : Jlanp, 2021. — 736 c. — ISBN 978-5-8114-0123-
9.— Texkcr: onexTpoHHbl / Jlanb : 3nekTpoHHO-OMONMoreuynas cucrema. — URL:
https://e.lanbook.com/book/167767
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6. IIpomkun, C. C. Marematuka ajs permeHus gusnyeckux 3agadll : yaebnoe mocodue / C.
C. Ilpomkun. — Cankr-Ilerepoypr : Jlans, 2021. — 384 ¢. — ISBN 978-5-8114-1670-7. — Texkcr :
AIEKTPOHHBIH // Jlanp : 3JICKTPOHHO-O0MOIMOTEYHAS cucTema. — URL.:
https://e.lanbook.com/book/168721

7. ®uxtenronsbll, . M. OCHOBBI MAaTEMaTHYECKOTO aHAJIN3A : YYCOHUK JIJIS BY30B : B 2 4aCTAX
/T. M. ®uxrtenronbi. — 14-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — YacTs 1 : OCHOBBI
Marematuueckoro ananuza — 2022. — 444 ¢. — ISBN 978-5-8114-9104-9. — TekcT : 2JIeKTpOH-
HbIH // Jlanb : anexTpoHHO-OnbIroTeynas cuctema. — URL: https://e.lanbook.com/book/184192

8. ®uxtenromsbll, ['. M. OCHOBBI MaTEMaTHYECKOT0 aHAIN3a : Y4eOHHK 117151 BYy30B / I'. M. Dux-
teHrosbl. — 13-e 3., crep. — Cankr-IlerepOypr : Jlanp, 2022 — Yacts 2 : OCHOBBI MaTeMaTHye-
ckoro aHaym3a — 2022. — 464 c¢. — ISBN 978-5-8114-9256-5. — Texkcr : anekTpoHHbIit // Jlans :
3JIeKTpOHHO-O0nOMoTeynas cucrema. — URL: https://e.lanbook.com/book/189424

9.lllunauves, B. C. Hauana Beicieit maTemaTuku : yueoHoe mocooue / B. C. [lIumaueB. — 5-
e u3., crep. — Cankr-IlerepOypr : Jlanb, 2021. — 384 c. — ISBN 978-5-8114-1476-5. — Tekcer :
AJICKTPOHHBIN // Jlanp : 3JICKTPOHHO-OMOIMOTEYHAS cucTema. — URL.:
https://e.lanbook.com/book/168509
8. Pecypchl HH(pOpMANMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTEepHETY,
He00X0uMbIe /1JIsl 0CBOEHHS THCIIUIITHHbI

1. Eaunoe okHO J0ocTyma K yueOHO-METOAMYECKUM pa3padoTkam https://toypray.pd

2. DBC «Jlanb» http://e.lanbook.com/

3. Vuumepcurerckas ouodarmoreka ONLINE http://biblioclub.ru/

9. MeToauyecKkue yKazaHus AJsl 00y4arOLIUXCS M0 OCBOEHUIO TUCHUTLIUHBI

VY4ebHo-MeTo1nuecKkre pa3paboTku uMmerorcesi B Hayunoil Oubinmoreke u 37eKTpOHHOM HHPOP-
MannoHHO-o0pazoBarensHOM cpene PI'BOY BO I0xuo-Ypansckuiit [AY:

1. Tunossle pacyeTsl 10 TeMe «IEMEHTHI TMHEHHON U BEKTOPHON aareOphl»: METOANYECKHE
yKa3aHUs IJIs CTYACHTOB OYHOM U 3a04HOU opm oOyuenus [Hanpasienuit 35.03.06 ArpounxkeHe-
pus, 13.03.02 DnexTposHepreTuka u aekrporexuuka, 19.03.02 ITpoaykTsl nuTaHus U3 pacCTUTENb-
HOTO cbIpbd, 23.03.03 Dkcmtyaranus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAalllMH U KOMIUIEKCOB, CIie-
ruansHocTH 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHUECKUE CPECTBA] / COCTaBUTENM: AKYIHY
O.E., baxenona C.B.; IOxuo-Ypansckuit ['AY, Unctutyr arpomxenepun. — Yensounck: KOxHo-
VYpansckuiit 'AY, 2021. — 65 c¢.— Pexxum goctyma: http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TloBepXHOCTH BTOPOTO TOpPsAKa [DIEKTPOHHBIA pecypc]: METOIUYECKHEe YKazaHUs JUIs
CTY/IEHTOB OYHOM M 3a0uHOM popm oOyuenus [Hampasnenuit 35.03.06 Arpounxenepus, 13.03.02
DneKTposHepreThka U MeKkTpoTexHuka, 19.03.02 [IpoaykTsl TUTaHUSI U3 PACTUTEIBHOTO CBHIPBS,
23.03.03 DOkcrutyaranusi TPAaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIMH U KOMIUIEKCOB, CIEHUATbHOCTH
23.05.01 HazemHbIe TpaHCIOPTHO-TeXHOJIIOTHYecKue cpeactnal / coct.: O.E. Axynuu u ap.; FOxHo-
VYpansckuit T'AY, HWuctutyr arpoumxenepun. — UYensbunck: IOxno-Ypamsckuit ['AY,
2019. — 32 c. — Pesxxum mocryma: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

3. BBenenue B MaremaTuyeckuil aHaiau3 [DIeKTpOHHBIN pecypc]: yueO. mocobue i camo-
CTOATENbHONW pabOThl CTYIEHTOB OYHOM M 3a04HOM (opM 00yueHUs (HampaBiIeHHsS MOJITOTOBKU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, crnenuansHocts 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UncTutyT arpounkenepun. — YensOuHcCk:
HOxHOo-Y panbckuit Ay, 2017.-70 c. — Pexum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

4. TunoBsle pacueTsl 1o TeMe «MHTerpaipHoe UcUUCIeHre GYHKIUN OAHOM AelCTBUTENb-
HOM TMEPEMEHHOW» VISl CaMOCTOSITEILHON PaObOTHI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METo. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; KOxHo-VYpansckuii [AY, UHcTHTYT arponHkeHe-
pun. — UensiOnHCk: IOxHo0-Ypansckuit I'Avy, 2016. - 82 c. — Pexum JlocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
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5. TumnoBeie pacueTsl 1o Teme «/luddepennuranibHoe 1 HHTErPATLHOE UCUUCTEHUS (DYHKITIN
IBYX TIEPEMEHHBIX» [ DIIEKTPOHHBIN pecypc]: METOA. YKa3. [JIsl CAaMOCTOATENbHOM pabOThI CTyICH-
TOB OYHOH M 3a04HOM GopM oOydeHus (Hampabienus moaroroBku 23.03.03, 23.03.02, 35.03.06,
13.03.02, 44.03.04, cneumansaocth 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxno-Ypanbckuii
I'AY, Unctutyt arpoumkenepuu. — Yensounck: FOxuo-Ypanbckuit I'AY, 2018. — 80 c. — Pexxum
noctyna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

6. MeTtoauueckue yKa3aHus U KOHTPOJIbHBIC 3aJaHUs 110 MAaTEMaTUKE JJIsl CTYJCHTOB 3a04HOMN
dbopMbI 00yueHHS [DNeKTpOHHBIN pecypc]: [HampaBieHue moaArotoBku 35.03.06 ArpouHKeHEpHUs,
13.03.02 DnextposnHepreTuka u nekrporexuukal / coct.: O.E. Akynuy [u ap.]; FOxHO-Ypanbckuit
I'AY, Uncturyt arpourkeHepun. — Yensounck: FOxuo-Ypansckuit 'AY, 2020. — 176 c. — Pexxum
noctyna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

10. UudopmaniuoHHbIE TEXHOJIOTHH, UCIIOJIb3yeMble IIPH OCYIECTBJIEHUH 00Pa30BaATEILHOIO
npoirecca no JMCUMILINHE, BKJIIOYAs NepeyeHb NPOrpaMMHOro obecnevyeHusi 1 uHpopmann-
OHHBIX CIIPABOYHBIX CHCTEM

B Hay4Hnoii OnbnmoTeke ¢ TepMUHAIBHBIX CTAHLIUE PEIOCTaBIIAETCS TOCTYH K 0a3aM JaHHbIX:
- Texakcnept (nHbOpManoHHO-cripaBovHas cucrema 'OCToB);

- «Cenpx03TeXHUKa» (ABTOMATU3UPOBAHHAs CIIPABOYHAS CUCTEMA);

- My TestX10.2.

[Mporpammuoe obecnieucHue: MS Office, Windows.

11. MaTepuajJbHO-TeXHUYECKas 6a3a, HeoOXoqUMast 1J151 OCYLIeCTBJIEHHS 00pa3oBaTeb-
HOT'0 MpoIlecca Mo JUCIHUILINHE

Y4yeOHble ayIuTOPpHH JI NPOBEACHHMS 3aHATHI, NMPEAYCMOTPEHHBIX HNPOrpamMMOoi,
OCHallleHHbIe 000pYy/I0BaHHEM U TeXHHMYeCKUMHU cpeacTBamMu oOyuyenus. [lomemenus ansa ca-
MOCTOSITeJIbHOM PadoThI 00y4aI0IMXCS

1. YueGHas aymuTopusi Ui MPOBENCHUS 3aHITUNA JEKIMOHHOTO W CEMHUHAPCKOTO THIIOB,
TPYIIIOBBIX U UHIMBUIYATbHBIX KOHCYJIbTAIIUN, TEKYIIIETO KOHTPOJIS U TPOMEKYTOUHON aTTeCTaIlnN
Ne 405.

2. YdeOHast ayTuTOpHS JIJIS IPOBEJCHUS 3aHATHN JICKIIMOHHOTO U CEMUHAPCKOTO THIIA, Kyp-
COBOTO MPOEKTUPOBAHUS, TPYNIOBBIX M WHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIETO KOHTPOJIS U
MIPOMEXYTOUHOM arrectanuy; [loMerenne st caMocTosTenbHONU paboThl No 423,

3. YueOHas ayauTopusi Ui IPOBEICHUS 3aHITHI CEMUHAPCKOTO THIIA, KypPCOBOTO IMPOCKTH-
pOBaHUs, TPYNIOBBIX U UHAUBUIYAIbHBIX KOHCYJIbTALMNA, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM
atrectaruu; [lomernienne s caMoCTOSITEIbHON paboThl Ne 427,

3. YuebHas ayauTopus AJis IPOBEICHUS 3aHITHI CEMUHAPCKOTO THIA, KypPCOBOTO MPOEKTH-
pOBaHUs, TPYNIOBBIX W WHANBUIYATBHBIX KOHCYJIbTAIIUNA, TEKYIIETO KOHTPOJS U MPOMEKYTOUHON
atrecrainuu; [Tomenenue 11 camocTosTenbHOM paboTsl aya. Ne 149.

IlepeyeHb 000py10BaAHNS M TEXHUYECKHUX CPEACTB 00y4eHM s

DKpaH MEePEeHOCHOH, MMPOEKTOP, HOYTOYK.

Y4eOHO-HarIAHbIE TOCOOHS: TTOBEPXHOCTH BTOPOTO MOPSIIKA.

IIK DUAL-G2010/KK18,5, TIK P-4/1GB/160Gb/monuTop 17, IIpoekTop Acer, Dxpan Matte.
[MTK DUAL-G2010/2KXK18,5, TIK P-4/mouuTop 17, mpoektop BenQ, s3xpan ECONOMY.
Cuctemusii 6;10k. MoHHTOD.
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IIPHJIO’KEHHUE 1

®OH/I OHEHOYHbLIX CPEJICTB

JUTSL TEKYIIETO KOHTPOJISl YCIIEBaEMOCTH U MTPOBECHUS MPOMEKYTOYHON aTTeCTalluu
o0ydJaronmxcst
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1. KommnereHnuM ¥ UX MHAUKATOPHI, hopMHUpyeMble B Mpolecce 0CBOCHHUS TUCIUII-

JIUHBI

OIIK-2. Crocoben pa3pabaTbiBaTh aJTOPUTMBI M KOMIIBIOTEPHBIE MPOTPAMMBI, MPUTOIHBIC JUIS
MPaKTHYECKOTO TPUMEHEHUS

Kon n HammeHnoBa-

PUTMBI C UCIIOJIB30-
BAaHHMEM IIPOTpaMM-
HBIX CPEACTB

Jlad U peanu3yeT ajro-
PUTMBI C MHCIIOJIb30Ba-
HUEM  IPOrpPaMMHBIX
CPEICTB

- (B1.0.11-3.1)

UUM pELICHUs 3a1a4y U
peanus3yer ajropuTMbl
C HCIIOJIb30BaHUEM
MPOTrPaMMHBIX CPEJICTB

- (B1.O.11-V.1)

dopmupyembie 3YH
HUE WHIUKATOPa
JOCTHKEHUS KOM-
3HaHUS YMEHUS HaBBIKH
HETCHIUH

NJI-1 OIIK-2 OOyuarommiicst fomwkeH | OOyuaromuiics qomked | OOyJaomuics — 10J1-

3HaTh: OCHOBHBIC MOHS- | yMETh: HCIIOJB30BaTh | )KCH BIIAJICTh HAaBbI-
AnropuT™MH3NpyeT

THSL U METOJIbI AITOPUT- | OCHOBHBIC TOHATHS M | KAMH UCIIOJIb30BaHUS
pelieHne 3agad U .

MU3AIMH PEUICHUsS 3a- | METO/BI AJTOPUTMH3a- | OCHOBHBIX TOHSATHH |
peamu3yer  anro-

METO/0B aJIrOPUTMU3A-
MU peuIeHMs 3a1ad U
peanu3yeT aaropuTMbI
c HCII0JIb30BAHUEM
IIPOrPaMMHBIX CPEACTB

- (B1.O.11-H.1))

NJ-2 OIIK-2
JemoHcTpHpyeT
3HaHWE  TpeboBa-
HUI K odopmite-
HUIO  JOKyMEHTa-
1805051 (ECK,
ECIIA, ECTH) u
YMEHHE BBITTOTHSITH
YEepTEeXKU MPOCTHIX
00BEKTOB

OOyuarouuiics 101KeH
3HaTb TpeOOBaHUS K
opopMIIEHHIO  JOKY-
MEHTalU (ECK,
ECIIH, ECTHO)

OO0yyaronuiicst JoJIKeH
YMETh BBHIMOJIHATH Yep-
TEXKH MPOCTHIX OOBEK-
TOB C JIEMOHCTPHPOBA-
HUEM 3HaHHWi TpeOoBa-
HUM K 0pOpMIIEHUIO J10-
kymentammu  (ECK/,
ECIIA, ECTH)

OOyuaromuiics  J10J1-
JKEH BIIAJICTh HAaBbI-
KaMu BBITIOJTHEHUS
yepTrexen IIPOCTBIX
O00BEKTOB C JIEMOH-
CTPUPOBAHUEM 3HAHUU
TpeboBaHui K ohopM-
JICHUIO JTOKYMEHTAIIH
(ECK/, ECIIA,
ECT/)

OIIK-3. CiocoGHOCTh MPUMEHSATh COOTBETCTBYIONINH (PU3MKO-MaTeMaTHYECKUI armapaT, METOIbI
aHaJIM3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIEI0OBAHUS MPU PELICHUN
npodeccuoHanbHbIX 3a7a4

HaumenoBanue

Kona u Haumeno- OIEHOUYHBIX
BaHUE UHIUKA- ®opmupyemsbie 3YH CpencTB
TOpa JOCTHXKE-

HUSI KOMIIETEH-

UH 3HAHUS HaBBIKA

N-1 OIIK-3 | O0yyarormmiics OO0yJarormiics OOyuarormiics Texymas aTTecTa-
[MpumeHsier Ma- | TOJDKEH  3HATh: | YMETh: HCIOJIb30- | TOJDKEH BiaxeTh | T
TEMaTUYEeCKH | OCHOBHBIC IIOHS- | BAaTh OCHOBHBIC T10- | HABBIKAMU uc- ;5::;:0}5;2{?'
anmapar aHajiu- | TUS W METOJBI | HATHA W METOMBI | TIONB30BAHUS  OC- | pyy-

TUYECKOU I'e0- | aHAIUTHYECKOU AHAJTMTUYECKON HOBHBIX TIOHATHH | - TecTUpOBaHHE
METpUH, TUHEU- | TEOMETPUHU, JU- | TEOMETPUH, JUHEH- | U METOJOB aHalu- | [Ipomexyrounas

HOM anreOpbl, | HEHHON anreOpbl, | HOM anreOpsl, AUd- | THUECKOH reoMer- | ATTCCTalsL:
mbdepenn- | muddepenimans- | GePEHIHATLHOTO U | pHH,  JHHEHHOH | ooron
aJBHOTO M MHTE- | HOTO W WHTE- | MHTErPAIbHOTO HC- | anreOpwl, mudde-

TpaJbHOTO MC- | TPAJbHOTO  HWC- | YUCIICHUs QYHKIMH | PEHIIMATBHOTO M
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Kox u Haumeno-
BAaHHUC NHIUKA-
TOpa TIOCTHXKeE-
HUS KOMIICTCH-

®opmupyemsie 3YH

Hanmenosanue
OLICHOYHBIX
CpelCTB

002078 3HAHUS HaBBIKU
guclieHus: QyHK- | 9ucieHuss (yHK- | OHON NMEPEeMEHHOUW | HHTErPaIbHOTO
UM OIHOM e~ | muu oxuoii mepe- | (b1.0.11-Y.1) UCYHCIICHUSI
pEMEHHOMI MEHHOMU byHKIMU  OTHOMU
(b1.0.11-3.1) MepeMEHHOM
(b1.0.11-H.1)

N-2 OIIK-3 | O6yyaromuiics OOGyuarommmiics OO6yuaromuiics Tekymas arrecta-
[TpumeHsieT Ma- | TOJIXKCH 3HATh: yMETh: HCIIOJIb30- | JIOJDKCH BiageTh | ‘W
TEMaTHYECKHA OCHOBHBIE [TOHSI- | BaTh OCHOBHBIE [10- | HABBIKAMU HC- ;P?::ZOIE;% i:(
amnmapar TCOPUH | THUS U METOIBI HSATHUS U METOBI TIOJIB30BAHUS OC~ |y
byHKIIUYN He- Teopur QYHKIUU | Teopuu QYHKIIUU HOBHBIX IIOHATUHN | - TecTHpOBaHue
CKOJIBKHX NIE€PE- | HCCKOJIBbKMX IIC- HECKOJIbKHMX IICPC- | MU METOJOB TCO- Hpomexyrounas

aTTeCTanuAa:

MEHHBIX, TEOPUU
(yHKLIUI KOM-
IUIEKCHOTO I1e-
PEMEHHOT0, TEO-
PHH PSLIOB, TEO-

PEMEHHBIX, TEO-
puu QyHKIHIA
KOMIUIEKCHOT'O
MEPEMEHHOTO,
TEOPHH PAIOB,

MEHHBIX, TEOPUU
GyHKINH KOM-
TUIEKCHOTO TIepe-
MEHHOTO, TEOPUH
PSIIOB, TEOPUH

puu QYHKIIMH He-
CKOJIbKUX Iepe-
MEHHBIX, TEOPUU
(GyHKLIUN KOM-
IJIEKCHOTO Tepe-

- OK3aMCH

pun muddepes- | teopun audde- middepeHranb- | MEHHOTO, TEOPUU
[UAIIBHBIX YPaB- | PEHIMAIbHBIX HBIX YpaBHCHUIA PS/IOB, TCOPUH
HEHUH YpaBHEHUU (b1.0.11-V.2) muddepeHmanb-
(b1.0.11-3.2) HBIX YpaBHEHUH
(b1.0.11-H.2)
N-3 OIIK-3 | O6yyarommuiics OO6yyarommiics Obyuarommuiics Texyuas arrecra-
[TpuMensier Ma- | IOJDKEH ~ 3HATh: | yMETh: HCIONB30- | IOJDKEH BiaaeTsh | W
TEMATHYECKMH | OCHOBHBIC TOHS- | BATh OCHOBHBIC T10- | HABBIKAMH ~ HC- | _o.bc. 1é HPais

THYCCKOM 3aHs-

anmapar TEOpHH | THS. W METOJBI | HATHA W METOJBI | TIONB30BAHUS  OC- | pppy-
BEPOATHOCTEW U | TEOPUU BEPOSATHO- | TEOPUU BEPOSITHO- | HOBHBIX IOHATHH | - TecTHpoBaHue
MaTeMaTude- CTCH W MaTeMarTu- | CTe M MaTeMaTH- | U METOJIOB Teopuu | IIpomexyrounas
CKOU CTaTu- YEeCKOU CTaTH- | YeCKOW CTaTUCTHUKH | BEPOATHOCTEH | | ATTecTal.
CTHKH crukn  (B1.0.11- | (B1.0.11-V.3) MaTeMaTHaeckoi | o
3.3) CTATUCTUKH
(b1.0.11-H.3)

NJI-4 OIIK-3 | O6yvaronuiics O6yuaromuiics OGyuaromuiics Tekymas aTTecTa-
[TpumeHsieT Ma- | JTOJIKCH 3HATh: YMETh: UCTIOIB30- | JAOJDKEH Biajgers | W
TEMAaTUYECKUH | YHUCIIEHHBIE Me- BaTh YHCIICHHBIC HABBIKAMU YHC- ~ OTBET Ha rpak-

THYCCKOM 3aHs-

arrmapar 4uc- TOObI METOABI JICHHBIX METOI0B THU;

JICHHBIX METO- (b1.0.11-3.4) (b1.0.11-V .4) (b1.0.11-H.4) - TECTHPOBAHHE

0B IIpomexyTrounas
aTTeCTaLus:

- OJK3aMCH

2. Tloka3aTeqn, KPpUTEPUH M IIKAJIA OLEHUBAHUS HHANKATOPOB JOCTHKEHUsI KOMIIe-
TeHIH

N/I-1 OIIK-3 - mpuMeHsieT MaTeMaTHYECKU anmapar aHATUTHYECKOW Te€OMeTpUH, JTUHEHHON ai-
reOpbl, TUQGepeHIINaTLHOT0 U HHTETPATHLHOT0 HCYUCICHHUS (DYHKIIMU OJTHOW TIEPEMEHHOM
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dopmupy- Kputepuu u 1mkasa oOlleHUBaHUs pe3yJbTaTOB 00YUYEHUs O AUCHUILINHE
embie 3YH | Henmocrarounsiii | [locrarounslii ypo- | CpenHuil ypoBeHb Beicoknii ypo-
YPOBEHb BEHb BEHb
b1.0.11- | O6yuaromuiicst He | OOygaromuics OO6yuarommiicss ¢ | OOy4qaronuiics ¢
3.1 3HAaeT OCHOBHBIE | c7a00 3HAET OCHOB- | HE3HAYUTEIBHBIMH | TpeOyeMoii cTere-
IOHATUS M Me- | Hble IOHATHS M Me- | OIIMOKaMU W OT- | HBIO IIOJHOTBI H
TOIBl AQHAJIUTHYE- | TOABl  AHAJIWUTHYE- | IEIBbHBIMUA MpOo0e- | TOUHOCTH  3HAeT
CKOM TI€OMETpHH, | CKOM reOMeTpuy, JU- | JaMU 3HA€T OCHOB- | OCHOBHbBIC IIOHS-
JIMHEWHOU al- | HeuHoU anreOpsl, | HbIC MOHATUS U ME- | TUSE U METOJbI
reopel,  nudde- | muddepeHaTb- TOJbl  aHAJIUTHYE- | AHATUTUYECKOU
PEHLMAIBHOTO M | HOTO M MHTErpajib- | CKOW  I'e€OMETpHUH, | F[EOMETPUH,  JIU-
UHTETPAIBHOIO HOTO  HCYHUCIICHMS | JTUHEHHON - | HeWHOM anreOpHl,
HCUYUCIICHUS byHKIIMM OfHOM Tie- | reOpbl, auddepen- | nuddepeHmans-
(GyHKIMK  ONHOW | peMEHHOU LUAJIBHOTO U MHTE- | HOTO M UHTe-
NepeMEHHOMN IPAJIBHOTO MCYHC- | TPAJIbHOTO MCUHUC-
AeHuss  (GyHKUWU | JIeHUS  (QyHKIUA
OJIHOM MEPEMEHHON | OJHON TMepeMeH-
HOM
b1.0.11- | Obyuatoumiics He | O0y4aronuiics OO6yuaromuiicst OO6yuaromuiicst
V.1 yMEeT HCIO0JIb30- | c1a00 yMEeT UCIOJIb- | YMEET — HCIOJIb30- | YMEET MCII0JIb30-
BaTb  OCHOBHBIE | 30BaTh OCHOBHBIE II0- | BaTh OCHOBHBIE I10- | BaTb ~ OCHOBHBIE
MOHATUS M Me- | HATUS U METOJIbl aHa- | HATUA M METOJbl | IOHATUS M Me-
TO/Bl AHAJIUTUYE- | JUTUUYECKONH T'€OMET- | aHATUTHUYECKON TOJIbl aHAJUTUYE-
CKOM TE€OMETpUHM, | pUH, JIMHEWHOW al- | TEOMETPUH, JIMHEN- | CKOH T'€OMETPUH,
JIMHEWHOU an- | reOpsl, auddepeH- | Hoi anredpsl, AUP- | TUHEHHON an-
reOppl,  nudde- | LMATBHOTO M MHTE- | pepeHuHuanbHOro u | redpol,  nudde-
PEHIMAIIBHOTO M | FPAJIBHOTO HCYUCIE- | HHTErPaIbHOTO HC- | PEHIHAIBHOTO U
MHTErpajibHOIO HUS QYHKIMU OAHOM | YMCIEHUS QYHKIMU | UHTETPaJIbHOTO
UCYHCIICHUS IIEPEMEHHOMN OJIHOM NIEPEMEHHOMN | UCUUCIICHUS
byHKIMM  OJTHOU GbyHKIMH  OHOU
[IEPEMEHHOMN IEPEMEHHOMN
b1.0.11- | Obyuatommiics He | OOy4daronHiics OOyuatomuiics ¢ | OOyuaromuiics
H.1 BJIaJIEET HaBEI- | cj1a00 BiIajeeT HaBbl- | HEOOJBIIMMHA  3a- | CBOOOIHO BJIa-
KaMH HCIIOJIB30- | KAMH  HCIIOJIb30Ba- | TPYAHEHUSMM BJa- | I€€T  HaBbIKaMU
BaHHSA OCHOBHBIX | HUSI OCHOBHBIX IOHS- | JIe€T HaBBIKAMH UC- | HCIIOIb30BaHUS

MOHATUN U METO-
JI0OB  aHAJUTHYe-
CKOH T'eOMETpHH,
JIMHEWHOU a-
reOpel,  nudde-
PEHIMAIIBHOTO U
HUHTETrpaIbHOIO
WCYHCIICHUS
GyHKIUU  OHOM
MEPEMEHHOMN

TUH M METOJIOB aHa-
JUTUYECKON T€OMET-
puH, JIMHEWHOU all-
reopel, auddepen-
LUAJIBHOTO WU WHTE-
TPAIBHOTO HCYMCIIE-
HUS PYHKIIMM OJTHOU
MepEMEHHOMN

MOJIb30BAHUS  OC-
HOBHBIX MOHSTUH U
METOJI0OB aHAJIUTH-
YECKOM IF€OMETPHH,
JIMHENHON an-
reOpsl, nuddepen-
LUAIBbHOIO U HUHTE-
TPAJIBHOTO  MCYHMC-
JeHusT  (QYHKIHUH
OJIHOU IIEPEMEHHOMN

OCHOBHBIX TIOHS-
THHA W METOIOB
AHAIMTUYECKOMN

reOMEeTpUH,  JIU-
HeltHON anreOpsl,
muddepeHnnanb-
HOTO U  HHTE-
rpajbHOrO UCUHC-
neHust  QyHKUUU
OIIHOU IIEpEMEH-
HOM

N]I-2 OIIK-3-npuMeHseT MaTeMaTHUeCKUi anmnapar TeopuH GyHKIIUA HECKOJIbKUX MTePEMEHHBIX,
TEOpHH (PYHKIMIH KOMIUIEKCHOT'O IEPEMEHHOT0, TEOPHHU PSIIOB, TEOPUH TU(PepeHITHATBHBIX

ypaBHEHUH

24




dopmupy- Kputepun u 1mkasa OlleHUBaHUs PE3yJIbTaTOB 00YUECHHUS IO AUCIUILINHE
emble 3YH | Henmocrarounsrit | JloctaTounsiii ypo- | CpemHuii ypoBeHb Beicokuii ypo-
YPOBEHb BEHb BEHb
b1.0.11- | Obyuarommiics OO6yuatonuiics OOyuarommiics ¢ OOyuarommiics ¢
3.2 HE 3HAeT OCHOB- | c;1a00 3HACT OCHOB- | HE3HAYUTENIbHBIMH | TpeOyeMoii cre-
HBIC TIOHSATHUS U HbIC TIOHATHS U Me- | OIIMOKaMHU U OT- TIEHBIO TOJIHOTHI
METO/]Ibl TEOPUU TOJBI TEOpUH (PYHK- | JENbHBIMU MPOOE- | ¥ TOYHOCTH 3HAET
¢byHKIMN He- IIUM HECKOJIBKUX I1€- | JJaMU 3HAET OCHOB- | OCHOBHBIC MTOHS-
CKOJIBKHUX Tepe- PEMEHHBIX, TCOPUU | HbIC MOHATHS U M€~ | THSI U METOJIbI
MEHHBIX, TEOpUH | (PYHKIMI KOMIUIEKC- | TOJIBI TECOPHH TeopuH (HYHKIUU
byHKIUI KOM- HOTO MEPEMEHHOr0, | (DYHKIMU HECKOIIb- | HECKOJBKHX IIe-
IUIEKCHOTO TIepe- | TEOPHH PS/IOB, TEO- | KMX MEPEMEHHBIX, | PEMEHHBIX, TEO-
MEHHOT0, Teopur | puu auddepeHim- Teopuu QyHKIUI puH PYHKIIHIA
PSI0B, TEOPUH QIBHBIX YPaBHEHUH | KOMIUIEKCHOTO Te- | KOMIUIEKCHOTO
nuddepeHnuab- PEMEHHOT0, TEOPUH | IEPEMEHHOTO,
HBIX YpaBHEHHI PSI0B, TEOPUHU TEOPHH PSIIIOB,
nuddepeHnrab- Teopun nudde-
HBIX YpaBHEHHH PEHIIUATBHBIX
YpaBHEHUH
b1.0.11- | O6yuaromuiicst He | OOyuaromumiics OObyuaromuiics OO6yuaromuiicst
V.2 yMeeT MPUMEHSTH | c1abo yMeeT | yMeeT TMPUMEHSTh | yMEeT OCHOBHBIE
OCHOBHBIC TIOHS- | TPUMEHSTH OCHOBHBIC TIOHSATHS | TIOHSATHS U
THS W METOJbI | OCHOBHBIE MOHATUS | M METOJbl TEOPHH | METOJbl TEOPUU
TeOpun (PYHKUMU | U METOABbl TEOpPUH | PYHKLIHMU HECKOJb- | QYHKIUU
HECKOJIbKUX Tepe- | pyHKIuH KHX TIePEMEHHBIX, | HECKOJIBKHX
MEHHBIX, TEOPHUH | HECKOJIbKHX Teopur  (YHKIUH | IEPEMEHHBIX,
GyHKIMH ~ KOM- | IEPEMEHHBIX, KOMILIEKCHOTO TIe- | TeOpuu (PyHKUUH
TUIGKCHOTO Tiepe- | TeOpUH  (PYHKIUI | pEMEHHOTO, TEOPHH | KOMIUIEKCHOTO
MEHHOI'0, TE€OPHH | KOMIUIEKCHOTO psII0B, TEOPHH | IEPEMEHHOTO,
pAIOB,  TEOPHUH | IEPEMEHHOTO, g depeHnnab- TEOPHH PAJIOB,
muddepeHanb- | TEOPUH PS/I0B, | HBIX YpaBHEHUI TEOPHH
HBIX YPaBHEHUN TEOPUHU g depeHnanb
Qg depeHIraIbHbI HBIX ypaBHEHUI
X YpaBHEHHI
b1.0.11- | Obyuaromuiics Obyuaromuiics OO6yuaromuiics ¢ OO6yyaromuiics
H.2 HE BJIaJIeeT HaBbl- | CJIa00 BIAJEeT Ha- HEeOOJIBIIINMH 3a- CBOOOJTHO BJIa-

KaMHM HCIOJIb30-
BaHUs OCHOBHBIX
MOHSTUH U METO-
JI0B TEOpUNU
dbyHKIMH He-
CKOJIBKHUX Iepe-
MEHHBIX, TEOPUU
GbyHKINH KOM-
IJIEKCHOTO TIepe-
MEHHOT0, TEOpUHU
pAI0B, TEOPUHU
muddepeHmanb-
HbBIX YPaBHEHUI

BBIKAMH UCTIOTB30-
BaHUS OCHOBHBIX I10-
HATUH 1 METOOB
TeopuH (QYHKIMH He-
CKOJIbKHX TTepEeMEeH-
HBIX, TEOPHH (DYHK-
U KOMIUIEKCHOTO
NEPEMEHHOT'0, T€O-
PHH PSIIOB, TEOPUU
QG epeHIaIbHbIX
ypaBHEHUU

TPYAHEHUSIMH BIIa-
JieeT HaBBIKAMU HC-
MTOJTE30BAHMS OC-
HOBHBIX HOHSATHH U
METOIOB TEOPHUHU
(YHKIIMN HECKOJIb-
KHX TIEPEMEHHBIX,
TeOpUH (PYHKIUN
KOMIUIEKCHOTO Te-
PEMEHHOT0, TEOPUU
Ps0B, TEOPUU

Qg depeHmatb-
HBIX YPaBHEHUI

JC€E€T HaBbIKaMH
HUCIIOJIB30BaHUA

OCHOBHBIX ITOHSI-

TUH ¥ METOIOB

Teopuu QyHKIIUN
HECKOJIbKHUX I1e-
PEMEHHBIX, T€O-

puu QyHKIHIA
KOMITJIEKCHOTO
MIEPEMEHHOTO,
TEOPUH PS/IOB,
Teopun audde-
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dopmupy- Kputepuu u mkana olleHUBaHUS PE3YJIbTATOB O0YUCHHUS MO AUCIUTIIINHE
emble 3YH | Henmocrarounsrit | JloctaTounsiii ypo- | CpemHuii ypoBeHb Beicokuii ypo-
YPOBEHb BEHb BEHb
pEHLHATBHBIX
ypaBHEHUH

NJI-3 OIIK-3-npuMeHsieT MaTeMaTHYECKU anmnapaT TeOpUU BEPOATHOCTEH U MaTeMaTHIECKOM

CTaTUCTUKU
b1.0.11- | O6yuaromuiics OOyuarommiicst OO6yuaromuiicst ¢ | OOy4Jarommiics ¢
3.3 HE 3HAET OCHOB- | c1a00 3HAET OCHOB- | HE3HAYUTEIBHBIMH | TpeOyeMoii cTe-
HBIE IIOHATHSA U HBIE€ IOHATHUA K Me- | OIIMOKAMU M OT- | IEHBIO MOJIHOTEI
METO/JTbI TEOPUH TOJIBI TCOPHH BEPO- | IENbHBIMU TMpo0e- | 1 TOYHOCTH 3HACT
BEpPOSITHOCTEH 1 SITHOCTEHN U MaTeMa- | JIJaMU 3HAeT OCHOB- | OCHOBHEIE ITOHS-
MaTeMaTUYECKON | THYECKOU CTaTH- HBIC TIOHSATUS U ME- | THS U METObI
CTaTHUCTHKH CTHKH TOJBI TEOPUHU BEPO- | TEOPUHU BEPOST-
STHOCTEHI M Mare- | HOCTEH U MaTeMa-
MAaTHYECKOM CTAaTH- | THYECKOH CcTaTH-
CTUKU CTUKU
b1.0.11- Ob6yuaromuiics He | OOyyaromumiics OO6yuaromuiics OO0yuarommmiics
v.3 yMEET NPUMEHATH | c1ab0 yMeeT MpUMe- | yMEeT MPUMEHATh | yMEeT
OCHOBHBIC TIOHSI- | HATh OCHOBHBIC II0- | OCHOBHBIE MOHATHS | TPUMEHSTH
TAS ® METOJBI | HATUS U METOJBI T€O- | © METOJIBI TCOPHH | OCHOBHBIC
TEOPUHU BEPOSATHO- | UM BEPOSTHOCTEU U | BEPOSTHOCTEH U | IOHATHS U
CTe!l U MaTeMaTH- | MaTeMaTHIEeCKOI MaTeMaTH4YeCKOM METObI TEOPUHU
YeCKOM CTaTH- | CTATUCTHUKU CTaTHCTUKH BEPOSATHOCTEH U
CTUKU MaTeMaTH4YECKOM
CTATHCTUKH
b1.0.11- | Obyuaromuiics OO6yuaromuiics OObyuarommuiics ¢ OO6yyarommiicst
H.3 HE BJIaJeeT HaBLI- | c1abo BIIaJiceT | HEOOIbITUMH 3a- CBOOOIHO BJIa-
KaMH HCII0JIB30- HaBBIKAMH TPYJHCHHUSIMH BJIa- | 1T HABBIKAMH
BaHUS OCHOBHBIX | MCIIOJIb30BaHUS JIeeT HaBbIKAMH UC- | MCIIOJIb30BaHUS

MOHSITUUA U METO-

JIOB TEOPUU BEPO-
SITHOCTEH M MaTe-
MaTHUYEeCKOM cTa-

TUCTHKHU

OCHOBHBIX TTOHSATHH
U METOJOB TEOPUU
BEPOSATHOCTEMN 51
MaTeMaTH4eCKOM
CTaTUCTHKH

MOJIb30BaHUS OC-
HOBHBIX ITOHATHU U
METOJIOB TEOPUHU
BEPOATHOCTEMN U
MaTeMaTU4eCKON
CTaTUCTUKHU

OCHOBHBIX ITOHS-
THH U METOJIOB
TEOPHUHU BEPOSIT-
HOCTEH 1 MaTema-
THYECKOM CTaTH-
CTUKH

NJI-4 OIIK-3-npuMeHsieT MaTeMaTHYECKUH armapaT YUCIEHHBIX METO/IOB

b1.0.11-
3.4

OO6yuarommiics
HE 3HAeT YHCJICH-
HBIE METO/IbI

OOyuarommiics
c;1a00 3HAET YUCIIEH-
HBIE METOIBI

OOGyuarommmiics ¢
HE3HAYUTEIbHBIMA
OIMOKaMH U OT-
JEBHBIMU TPo0e-
JIAMH 3HAET YHC-
JIEHHBIE METOBI

OOGyuarommmiics ¢
TpeGyemoii cTe-
MICHBIO TIOTHOTHI
1 TOYHOCTH 3HACT
YHCIICHHBIE Me-
TOJbI
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Dopmupy- Kputepuu u mkana olleHUBaHUS PE3YJIbTATOB O0YUCHHUS MO AUCIUTIIINHE
emble 3YH | Henmocrarounsrit | JloctaTounsiii ypo- | CpemHuii ypoBeHb Beicokuii ypo-
YpOBEHB BCHb BEHb
b1.0.11- | Ob6yuarouuiics He | OGy4aromuiics OO6yuaronimiics OObyuaroimiics
V.4 yMeeT IMPUMEHATH | c1ab0 yMEeT UCIOMb- | YMEET  HCIOJB30- | YMEeT
YHCIICHHBIC  MeE- | 30BaTh  YHCICHHBIC | BaTh  YHUCJICHHBIC | HCIIOIH30BATh
TOJIbI METO/IbI METO/IbI YHCIIEHHBIE
METOIbI
b1.0.11- | O6yuatomuiicst He | OOygaronuics OO6yuarommiicss ¢ | OOy4varornuiics
H.4 BJIaJICeT ciabo BJaJICeT | HEOOIBIIUMHU CBOOOJTHO BJIa-
HaBbIKaMU HaBbIKaMU 3aTpyIHEHUSIMHU JIeeT HaBbIKaMU
MIPUMECHCHHUS MIPUMCHCHUS BIIaJICET HABBIKAMH | IPUMEHEHUS YKC-
YHCIIEHHBIX YHCIEHHBIX METOJIOB | IPUMEHEHHUS JICHHBIX METO/IOB
METOJIOB YHUCIIEHHBIX
METOJIOB

NJI-1 OIIK-2 - AnropuTMHu3upyeT pelieHne 3a/1a4d U pean3yeT allTOPUTMbI C UCIIOJIb30BAaHHEM
MIPOTPaMMHBIX CPEJCTB

3.
dopmupy- Kputepuu u 1kasa olleHUBaHUs pe3yabTaTOB 00YUEHUs O AUCHUILIMHE
embie 3YH | Henmocrarounsiii | [locratounslii ypo- | CpenHuit ypoBeHb Beicoknii ypo-
YPOBEHb BEHb BEHb
b1.0.11- | Obyuaromuiics He | OOy4aromuiics OOyuatomumiica ¢ | OOyuarouuiicss ¢
35 3HaeT OCHOBHbIE | c1a00 3HAET OCHOB- | HE3HAYUTEIBHBIMU | TpeOyeMoii crere-
MOHATUST W Me- | HbIe TIOHSTHS ¥ Me- | OMOKAaMH W OT- | HBIO TIOJHOTHI H
TOJIbl ANTOPUTMHU- | TOABI ANTOPUTMHU3A- | IEIbHBIMM Tpo0Oe- | TOUHOCTH  3HaeT
3allMU  peIIeHHs | MW PelIeHHs 3a/1ad | JJaMH 3HAeT OCHOB- | OCHOBHBIE TIOHS-
3aJjad M peau- | U peaJu3yeT alro- | Hble MOHATHS U Me- | TUS U METOJIbI all-
3yeT aJITOPUTMEI C | PUTMBI C HCIIOJB30- | TOABI  aJTOPUTMH- | TOPUTMHU3AIIH
UCIOJb30BAHUEM | BAHMEM TPOTPaMM- | 3allMM PELICHUs 3a- | PelIeHMs 3ajad U
MIPOTPaMMHBIX HBIX CPEJICTB Jad W peajmu3yeT | pealn3yeT airo-
CpeACTB QITOPUTMBI C HC- | pUTMBI C UCIIOJIb-
MOJTb30BaHUEM 30BaHUEM  ITIPO-
IPOTrpaMMHBIX I'PaMMHBIX
CpEeICTB CpencTs
b1.0.11- | OGyuarommiics He | O0yuaromuics OOGyuarommiics OOGyuarommiics
V.5 yMEeT HCIIOJNIb30- | c1a00 YMEET UCIOJb- | YMEEeT — HCIOJb30- | YMEET HCIIOJIb30-
BaTh  OCHOBHBIEC | 30BaTh OCHOBHBIE I10- | BATh OCHOBHEIC IO- | BaTh ~ OCHOBHEIC
MOHATUS M Me- | HATUS U METOJbI OC- | HATUS M METOJBI | IOHATUS M Me-
TOJIBI ANTOPUTMHU- | HOBHBIC TIOHSTHS MW | OCHOBHBIC TOHSTHS | TOIBI  OCHOBHBIE
3allMd  pelIeHHs | METOJbl AITOPUTMHU- | U METOJIbl aJITOPUT- | IOHATUS M Me-
3aJad M peaiii- | 3allMd PEIICHUs 3a- | MU3alUd PEIICHHS | TOIbI aTOPHTMHU-
3yeT alTOPUTMBI C | Jad U pealu3yeT aj- | 3a/la4 U peau3yeT | 3allud  pelIeHUs
WCTIOJB30BAHUEM | TOPUTMBI C HCIIOJNb- | AITOPUTMBI C WC- | 33a4 M peaju-
MIPOrpaMMHBIX 30BaHHEM po- | MOJIB30BaHUEM 3yeT alrOPUTMBI C
CpeACTB IPaMMHBIX CPEJCTB | POrpPaMMHBIX UCIOJIb30BAHUEM
CPEICTB MIPOrPaMMHBIX
CpeAcTB
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MOHSATUU W METO-
JIOB aJITOPUTMH3A-
LUU pEUIEHUs 3a-
Jlad U pealn3yeT
ITOPUTMBI C UC-
MOJb30BaHUEM
MPOrPAMMHBIX
CpEACTB

THH 1 METOJOB aJro-
pUTMM3ALMU  pelie-
HUS 337a4 U peayu-
3yeT aJrOpPUIMBL C
HCITOJIb30BaHUEM
MPOrpaMMHBIX
CpEICTB

[I0JIb30BaHUSL  OC-
HOBHBIX MOHSATUN U
METOJIOB aJIrOpUT-
MU3ALHUU  PEUICHUS
3a/1a4 U peanusyer
QITOPUTMBL C HC-
M0JIb30BaHUEM
IPOrpaMMHBIX
CpelCTB

Dopmupy- Kputepuu u mkana olleHUBaHUS PE3YJIbTATOB O0YUCHHUS MO AUCIUTIIINHE
emble 3YH | Henmocrarounsrit | JloctaTounsiii ypo- | CpemHuii ypoBeHb Beicokuii ypo-
YpOBEHB BCHb BEHb
b1.0.11- | Obyuatommiics He | O0y4aroniics ObOyuatonmiics ¢ | OOyuaromuiics
H5 BJIaJIEET HaBbI- | c1a0o BiIajeeT HaBbl- | HEOOJIBIIMMUA ~ 3a- | CBOOOIHO BJIa-
KaMH HCIIOJIb30- | KAMH  HWCIIOJIb30Ba- | TPYAHCHUSMH BJa- | IEET  HaBBIKAMU
BaHHSA OCHOBHBIX | HUSI OCHOBHBIX IOHS- | JIe€T HaBbIKAMH UC- | HCIIOIb30BaAHUS

OCHOBHBIX IIOHS-
TAH ¥ METOIOB
AITOPUTMHU3ALNH
pelieHus 3anay u
peanu3yeTr  anro-
PUTMBI C HUCTIOJb-
30BaHUEM  IIPO-
rPaMMHBIX
CpelcTB

NJ-2 OIIK-2 - JlemoHCcTpUpYyeT 3HaHUE TpeOoBaHuit kK oopmienuto gokymentammu (ECK/,
ECIIJ, ECT/I) u ymeH#e BBIIOIHATH YEPTEKH MPOCTHIX OOBEKTOB

dopmupy- Kputepun u mkasa OleHUBaHUs Pe3yabTaTOB 00YUCHHUS IO AUCIUILINHE
embie 3YH | Henocrarounsiii | [locrarounslii ypo- | Cpennuil ypoBeHb Beicokuii ypo-
YPOBEHb BEHb BEHb
b1.0.11- | O6yuatomuiicst He | OOyuaronuiics OO6yuatommiicss ¢ | OOy4qaronuiicss ¢
3.6 3HaeT TpeboBaHMs | c1ab0 3HaeT Tpebo- | He3HAYUTEIbHBIMU | TpeOyeMoii crere-
K odopMieHuto | BaHUd K odopmie- | omMOKaMu ©  OT- | HBIO TIOJHOTBHI U
JOKYMEHTAIIH HUIO JOKYMEHTAllUU | JeTbHBIMH MpoOe- | TOUHOCTH  3HAeT
(ECKA, ECIIA, | (ECKA, ECII[, | namu 3HaeT Tpedo- | TpeOoBaHUS K
ECTH) ECTH) BaHUs K odopmie- | ohOpMICHHUIO T0-
HUIO  JIOKYMEHTa- | KyMEHTAIU!
1005078 (ECKI, | (ECKH, ECIIA,
ECIIA, ECTH) ECTN)
b1.0.11- | OGyuarommiics He | O0yuaromuics OO6yuarommiics OO6yuarommiics
V.6 yMEeT BBINOJHATH | ¢1a00 yMEEeT BBINOJ- | yMEET BBIIOJIHATH | YMEET BBIOIHATD
YEePTEIKH MPOCTHIX | HATh YEPTEXH IMPO- | YEPTEKU MPOCTHIX | YEPTEIKH MPOCTHIX
00BEKTOB CTBIX OOBEKTOB 00BEKTOB 00BEKTOB
b1.0.11- | Obyuarommiics He | OOy4daronuiics Obyuatonuiics ¢ | OOyyatomuiics
H.6 BJIafIEET HaBbI- | c1a0o0 BiIajeeT HaBbl- | HEOOJBIIMMH  3a- | CBOOOIHO BJIa-
KaM{  BBINIOJIHE- | KAMH  BBITIOJIHEHUS | TPYJHCHUSMHU BIla- | Ie€T  HaBBIKAMH
HUS yepTexkeil | uepTexkeil MPOCTHIX | IeeT HAaBBIKAMU BbI- | BBIMIOJIHEHUS 4yep-
MPOCTBIX 00BEK- | 0OBEKTOB MOJTHEHHUSI ~ YepTe- | TeKEH  MPOCTHIX
TOB &Kel MpoCThIX 00b- | 0OBEKTOB  TIpO-
€KTOB TIPOTPaMM- | TPAMMHBIX
HBIX CPEJICTB CpeAcTB

3.TunoBble KOHTPOJIbHBIE 3aJaHUs U (MJTH) HHbIE MATePUAJIbI, HEOOX0UMBbIe ISl
OlICHKH 3HAHUI, YMEHMI U HABBIKOB U (MJIH) ONBITA 1€ATEJIbHOCTH, XapPAKTEPHU3YOIINX
Tanbl GopMHUPOBAHUS KOMIleTeHUMH B nipouecce ocsoeHuss OITOIT
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TunoBbie KOHTPOJIbHBIE 33JAHUS U MaTEPHAIIbl, HEOOXOAUMBbIE JIJIsl OLICHKU 3HAHUM, YMEHUHN U HaBbI-
KOB, XapaKTEpHU3YIOIUX 0a30BbIii ATar (HOPMHUPOBAHHS KOMITETEHITHH B miporiecce ocBoernwust OITOIT,
coJiepKaTcs B y4eOHO-METOMUECKHUX pa3padoTKax, IPUBEICHHBIX HIDKE.

1.

Tunosble pacyeTsl 10 TeMe «DJIEMEHTHI JIMHEWHON U BEKTOPHOH anreOpb» [DIeKTpOHHBIN
pecypc]: MeToanuecKue yKa3aHus A5l CTyJI€HTOB OYHOU U 3a04HOM popm 00yueHus [Hamnpas-
nenuii 35.03.06 Arpounskenepus, 13.03.02 DnekTposHepreTrka v 3JeKTpoTexHuka, 19.03.02
[IpoayKThl MUTAHUS U3 PACTUTEIBLHOTO ChIPhs, 23.03.03 DKcrryaTanus TpaHCIIOPTHO-TEXHO-
JIOTUYECKUX MAIIMH U KOMIUIEKCOB, criennanbHocTi 23.05.01 HazemHublie TpaHCOPTHO-TEX-
Hosnorudeckue cpeactna] / cocraputenu: Axkynua O.E., baxenosa C.B.; IOxHo-Ypanbckuit
I'AY, Uuctutyt arpomxenepun. — YenssOunck: FOxuo-Ypansckuit 'AY, 2021. — 65 c.— Pe-
*wuM goctyna: http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

[ToBepxHOCTH BTOPOr0O MOPsAKA [DAEKTPOHHBIA pecypc]: METOJIMYECKUE YKA3aHUS ISl CTY-
JICHTOB OYHOW W 3a04HON (opm oOydenusi [HampaBnenuid 35.03.06 ArpouHkeHepus,
13.03.02 DnexrposHepreTuka U 3nekrporexHuka, 19.03.02 IlpoaykTsl nuTaHus U3 pacTu-
TeNbHOTO Chipbs, 23.03.03 DkcmiyaTanusi TPaHCIOPTHO-TEXHOJIOITMYECKUX MALIUH U KOM-
TIeKcoB, crenuanbHocTd 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CpeacTBa] /
coct.: O.E. Akynuu u np.; FOxuno-Ypansckuit I'AY, UuctutyT arpounxxenepun. — Yens-
OMHCK: OxHO0-Y panbckuit I'AY, 2019. -32c. — Pexxum JI0CTyma:
http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

BBeneHnre B MaTeMaTHYCCKHA aHAIH3 [ DICKTPOHHBINA pecypc]: yaed. mocodue st caMoCTo-
ATETILHOU paboThI CTYICHTOB OYHOM U 3a04HOM (hopM 00y4deHUs (HampaBIeHHS MOITOTOBKU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cmeumansbHOCTbH
23.05.01) / cocrt.: O. E. Axynuu [u ap.]; KOxuno-Ypansckuit 'AY, UHCTUTYT arponHxeHe-
pun. — Yensiounck:  lOxHo-Ypansckuit  T'AY, 2017.-70 c.—Pexum  pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

Tunossle pacueTs! o TeMe «MHTerpagbHOE UCUNCIeHUE QYHKIIMU OJHOM JeCTBUTEIbHON
MEPEMEHHOI» Il CaMOCTOSATENIbHOM paboThl CTYJEHTOB [DJEKTPOHHBINA pecypc]: MeTof.
ykazanus / coct.: O.E. Axynuu, M.H. Apxunosa; IOxHo-Ypansckuii ['AY, UucTuTyT arpo-
urxeHepuu. — Yensobunck: FOxHo-Ypansckuit ['AY, 2016.—-82 c.—Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

Tunosslie pacuetsl o Teme «/luddepeHnuaabHoe U UHTETPAIbHOE UCUUCIIEHUS (QYHKIUU
JIBYX MEPEMEHHBIX» [DNEeKTpOHHBIA pecypc]: METOA. yKa3. [ caMOCTOSATENbHON padOThI
CTY/IEHTOB OYHOH U 3a04HOM (hopM 00ydeHus (Hanpasienus noarorosku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cnemmansHOCTh 23.05.01)] / coct.: O.E. Akymua [u1 nap.];
OxHo-Ypansckuit I'AY, Hnctutyr arpounxkenepuu. — YenssOunck: FOxHo-Ypanbckuii
I'AY, 2018. — 80 c. — Pexxum moctyma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.
Metoauueckue ykazaHusl 1 KOHTPOJIbHBIE 3a/1aHUS 110 MaTEMATHKE JUIsl CTYJEHTOB 3a0YHOM
dhopmbl 00yueHus [DNEeKTPOHHBIN pecypc|: [Hanmpasienne moarotoBku 35.03.06 Arpounmxke-
Hepus, 13.03.02 DnexrposHepreTrka U snekTporexHukal / coct.: O.E. Axynuu [u np.];
HOxHo-Ypanbckuit 'AY, Huctutyr arpoumnxkenepuu. —Yensounck: IOxHOo-Ypanbckuit
I'AY, 2020. — 176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

Mertoauyeckue pa3pa60T1<1/1, YKa3aHHBIC B m.3 CDOC, HCIIOJIB3YIOTCA TP aHAJIN3C KOHKPET-

HBIX cuTyanui (cm. 1. 12 PILJY).

4. Meroan4eckue MaTepHaJibl, ONpeaesiiolue Npouelypbl OLeHUBAHUS 3HAHMI, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH, XaPaKTEePU3YIOIMX ¢(OPpMUPOBAHHOCTH KOMIIETEH-

107071
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B nanHOM pasznene METoaAUYECKUE MaTEpUAIbl, ONPEACIIAIONINE TPOLELYPbI OLIEHUBAHUS 3HA-
HUI, yMEHUI1, HABBIKOB, XapaKTEPU3YIOIIUX 0a30BbIi Tan (OpMUPOBAHUS KOMIIETCHIIUN 110 TUCIIH-
IMHe «Bpicas mMareMartnkay, IPUBEICHBI IIPUMEHUTENBHO K KaXKI0MY U3 UCIOJIb3YEMBIX BHIIOB
TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAlMK 00yYarOIIUXCS.

4.1. OueHo4HbIe cpeCcTBA /sl IPOBedeHUsI TEKYIero KOHTPOJIS yCIeBaeMOCTH
4.1.1. Onpoc Ha IPaKTHY€CKOM 3aHSATHH
OTBeT Ha MPAKTUYECKOM 3aHATUU MCIOIB3YETCS JUIsl OLIEHKM KauecTBa OCBOEHHS 00ydaro-
IIMMCSI OCHOBHOM NpO(ecCHOHATBFHON 00pa30BaTeIbHOM MPOrpaMMBbl IO OTAEIBHBIM BOIIPOCaM U

TeMaM JUCIUIUIMHBL. TeMbl W TUIaHBI 3aHATHI (M. MeTonpa3paboTKu 1. 3) 3apaHee COOOMIAIOTCS
oOyuatomumcsi. OTBET OLIEHUBAETCS OLIEHKOW «OTIMYHOY, «XOPOIIOY, «YIAOBIECTBOPUTEIHHOY» UIIU

«CHECYHOOBJICTBOPUTCIBLHO.

OueHouHbIE CPECTBA

TumnoBbie KOHTPOJIBHBIC 3a1aHUS U (WJIM) UHBIC MAaTepUAJIbl, HE-
00XO0UMBIE 1JI OILICHKU 3HAHUI, YMEHH, HABBIKOB U (WJIH)
OTIBITA JICATEIIBHOCTH, XapaKTEPU3YIONINX CHOPMUPOBAHHOCTH
KOMIIETEHIIMI B IPOLIECCE OCBOEHUS AUCIUILIIMHBI

Ko 1 HaumenoBanue
WHJIUKaTOpa KOMIIe-
TEHIUHA

Haiitn Y (0), eciau y’-2y=ex IIpY Ha4yajJbHOM YCJIIOBUH

y(0)=-1.

NJ-1 OIIK-3
[Ipumensier marema-
THUYECKUN anmapar
AQHAJIMTUYECKOM Teo-
METPUH, JIMHEUHON
anreopsl, nuddepen-
[UATTBHOTO U UHTE-
TPaJIbHOT'O UCYUCIIE-
HUs QYHKIUU OJTHOU
IIEPEMEHHOM

Haiitu pentenue nuddepennuansHoro ypapaenus Y - 2y = e,

YZIOBJIETBOPSIOLIEE HAYAIBHOMY YCIIOBHUIO y(O) =-1.

NJ-2 OIIK-3
[Tpumensier Mmatema-
TUYECKUU anmnapar
TEeOpHH (QPYHKIMU He-
CKOJIbKHX TTepEeMeH-
HBIX, TECOPHH (DYHK-
I KOMIUIEKCHOTO
MIEPEMEHHOT0, TEOPUH
pAI0B, Teopuu Aud-
(hepeHIHaTbHBIX
ypaBHEHUH

B tupe umeercs 5 pyxei, BEpOATHOCTH NONAAaHUS U3 KO-
TOPBIX paBHBI cooTBeTcTBeHHO 0,5; 0,6; 0,7; 0,8; 0,9. Haiitn Be-
POSITHOCTH TIPHU OJTHOM BBICTpEJI€, €CIIH CTPEISIOMMN OepET 0HO

U3 py’KeU Hayzauy.

NJ-3 OIIK-3
[Ipumensier marema-
TUYECKHUH anmapar
TEOPHH BEPOATHOCTEN
U MaT€MaTHYECKOU
CTaTHUCTUKH
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OIIbITa ACATCIBHOCTH, XapaKTCPU3YIOIIUX C(l)OpMI/IpOBaHHOCTB
KOMHCTCHHI/If/'I B IpOoHECCC OCBOCHUA NUCLUIIJIMHBI

Ne OueHoYHbIE CpEACTBA Kon n nanmenoBanue
TunoBble KOHTPOJIbHBIE 3a/1aHUs U (UJIN) UHBIE MaTEepHallbl, HEe- | WHIMKATOpa KoMIle-
00XOIUMBIC JJIsI OTICHKY 3HAHUH, YMCHH, HABBIKOB ¥ (WM ) TEHLIUU

(momHoCTh) P (MBT) 1 romoBast BeipaboTKa 3ekTpodnepruun W

4 B teuenue 4-x jer MakCUMyM Harpy3ku HEPrOCHCTEMBI N1-4 OIIK-3

[Ipumenser marema-
TUYECKUH anmapar

(mnpa. kBT - v ) umenu cnenyromye 3Ha4eHUS: YUCJICHHBIX METOJIOB

P

1000/1100{1220{1350

W

56 166 |70 |78

Breraucnuts HpI/I6J'II/I)KCHHO CpCAHCC 3HAYCHUC MAKCUMYyMa

Harpysku sHeprocucremsl (MouHoctr) P (MBT) 3a 4 ropa.

Pemuts cucremy: NJ-1 OIIK-2 - Anro-
X+y-3z=-1 PUTMU3BUPYET pelLIe-
3X + 2y +2z2=7 HHC 3a1a49 N peaﬂH-
X—y+52=5 3y€eT alIrOpPUTMBI C UC-

IMOJIb30BAHUEM IIPO-
I'paMMHBIX CPCIACTB

[ocTpouts muamio  4x°>—25y? =100. WI-2 OIIK-2 - [le-

MOHCTPHUPYET 3HAHUE
TpeOoBaHMIl K
0(OPMIIEHHUIO JTOKY-
menTarmu (ECK/,
ECIIA, ECTO) u
YMEHUE BBITIOIHSTh
YEePTEKH MPOCTHIX
00BEKTOB

Kputepun onienku orBera (Tadil.) JOBOJSTCS M0 CBEACHHs 00ydalomuXcsl B HaUaie 3aHATUH.
Onenka oOBsABISAETCS 00ydaroeMycsi HEMOCPEICTBEHHO MOCJE OTBETA.

IIkaJua Kpurepum oueHnBaHus
Onenka 5 - 00y4JaroIuiics MOJHO YCBOMJI y4eOHBINH MaTepua;
(oTIMYHO) - MPOSIBJISIET HABBIKM aHaN3a, 0000IICHUS, KPUTHIECKOTO OCMBICIIE-

HUS U BOCITPUATHA I/IH(i)OpMaIII/II/I, HAaBBIKHW IPUMCHCHHUA OCHOBHBIX Ma-
TEMaTHYECKUX METOJIOB;

- Marepuaj U3JI0KEeH rPaMOTHO, B OIIPEIEIIEHHON JJOTHYECKOM Tocie-
JIOBaTEIbHOCTH, TOYHO MCIIOJIb3YETCS] TEPMUHOJIOTHS;

- TOKa3aHO YMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE MOJIO0XKEHUS
KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATH UX B HOBOM CUTYall1U;

- IPOJIEMOHCTPHUPOBAHO YMEHHE pelliaTh MPUKIIAAHbIE 3aJa4H;

- IPOJIEMOHCTPUPOBaHA C(OPMUPOBAHHOCTH U YCTOHUMBOCTD 3HAHHH,
YMEHHI ¥ HABBIKOB;
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Ixkana

Kputepun onenuBanus

- MOI'yT OBITh AOIMYHICHBI OJHA-ABE HETOYHOCTH IIPHU OCBCUICHUHN BTO-
POCTCIICHHLIX BOIIPOCOB.

Ouenka 4
(xopor10)

OTBET YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OLEHKY «5», HO IIPH
STOM MMEET MECTO OJIMH U3 HEJJOCTATKOB:

- B YCBOEHHUH y4eOHOro Marepualia JOmyluieHbl HeOOIbIIUE MPOOEbI,
HE MCKa3UBIIUE COJIEP)KAHUE OTBETA;

- B pPEIICHUU MPUKIAIHBIX 3a7a4 JTOMYUIeHbl HE3HAYUTEIbHbIE HETOU-
HOCTH.

Ornenka 3
(YIOBIETBOPUTEIHHO)

- HETIOJIHO WJIM HEMOCJIEeJ0BaTeIbHO PACKPBITO COAEp KaHUE Marepuala,
HO II0Ka3aHO oOIlee MOHMMAHUE BOIPOCa U INPOAEMOHCTPHPOBAHBI
YMEHHUS, TOCTATOUHbIE JIs 1ajlbHENIIIEro YCBOCHUS MaTepuana;

- IMEJIHCh 3aTPYJHEHUS WM AONYLIEHbI OLIMOKH B OIIPEIETIEHUH TIOHS -
THUH, UCIIOJIb30BaHUN TEPMUHOJIOTMH, B IPUMEHEHUH MaTeMaTHYeCKUX
METO/IOB PELIEHUS NPUKIIAAHBIX 33/1a4, UCIIPABICHHbIE TIOCIIE HECKOIb-
KHX HaBOJSILUX BOIPOCOB;

- [IpY HETIOJIHOM 3HAaHUM TEOPETUYECKOI0 MaTepHalla BbIsIBIEHA HET0C-
TaroyHasi COPMUPOBAHHOCTh YMEHHUI U HaBBIKOB, OOydaroIIMHCs He
MOYKET IEPEHOCUTD 3HAHUS B HOBBIE TPOOJIEMHBIE CUTYALUU.

Onenka 2
(HEey10BJIETBOPUTEIILHO)

- HE PaCKpPBITO OCHOBHOE COJIEpXKaHUE y4eOHOTO MaTepuaa;

- oOHapy»XeHO HE3HaHWE WM HEMOHUMaHue OoJiblliel uin Haubosee
Ba)KHOM 4acTh y4eOHOTO MaTepuaa;

- JOIMYyHICHbI OHII/I6KI/I B OMNpCaACIICHUA HOH?ITI/II\/JI, IIpHU UCIIOJIB30BaHUU
TEPMUHOJIOTHHU, B TPUMECHECHHH MAaTEMAaTHYECKUX METOJIOB MU pelle-
HUHW NPUKIIAJHBIX 3a1a4, KOTOPbIC HE MCITPABJICHBI MMOCJIC HECKOJIBbKHUX
HABOJISIIIIMX BOMPOCOB;

- HEC Cq)OpMHpOBaHBI KOMIICTCHIIHNHU, OTCYTCTBYIOT COOTBCTCTBYIOIINEC

3HAHUSA, YMCHUS U HABBIKH.

4.1.2.KonTpoabHas pabora

KonTponbHas paboTa ucnosib3yeTcs 1Sl OLEHKHU KayecTBa OCBOEHMsI 00ydaromumMes oopazo-
BaTeIbHON MPOrPAaMMBI MO OTIAENBHBIM TeMaM TUCHUIUIMHBL. KoHTponpHas paboTa oleHMBaeTcs
MIpenojaBaTesieM OLIEHKON «3auTE€HOY, «HE 3aUTEHO».

Copep:xaHrie KOHTPOJIbHOW pabOThl U KpUTEPHUH €€ OIeHKHU (Tabi.) TOBOISATCS A0 CBEICHHS
CTYJICHTOB B Hauaje 3aHaThil. O1eHKa 0OBABISIETCS CTYJEHTY HEMOCPEJACTBEHHO TOCIIEe MPOBEPKU
paboTsl penogaBaTeneM. PaboTa BeIONHSETCS B OTENbHON TeTpaau (12-18 MMCTOB) B KIETOUKY.

lkana Kpurtepuu oneHnBanus

3a4TEeHO - paboTa BBIITOJIHEHA MTOJTHOCTHIO;
- YMEHHE TPaMOTHO U OOOCHOBAHO HCHOJB30BaTh MaTeMaTHUYECKUE Me-
TOZBI B pEIICHUH 3a]1a4;
- B pEIIEHUH HEeT MaTeMaTHUECKUX OIIMOOK (BO3MOXHA O/JTHA HETOUYHOCTb,
OTIHCKA, HE SBIISIONIASCS CIIEACTBUEM HE3HAHMS WJIM HENOHUMaHHS yueO-
HOI'0 MaTepHana).

HE 3a4TEHO - paboTa BBITIOJHEHA HE B ITOJTHOM 00BeME;
(YIOBIETBOPUTENILHO) -HE yMeeT JIOTUYHO U 00OCHOBAHO HCIIOJB30BaTh MaTeMaTHYECKUE Me-

TOJIbI B PEIICHUH 3a/1a4;

- IONyuIeHbl 6ojee 0JHON OIMMOKU UK 0oJiee ABYX-TPEX HEAOUYETOB B BbI-
KJIaJKax, yepTexax WM rpadukax, HO CTyJCHT BIajieeT 00s3aTeIbHBIMU

YMEHUSIMH 110 IIPOBEPSIEMOU TEME;
- HE yM€eeT IPUMEHATh MaTEMaTUYECKUE METO/Ibl B PEILICHUH 3a]aY.
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4.1.3. TecrupoBanue

TGCTI/IpOBaHI/Ie HCIOJIB3YCTCHA I OLICHKU Ka4€CTBAa OCBOCHHA 06y‘{aIOH_[I/IMC$I OCHOBHOH npo-

(beccroHanbHOM 00pa30BaTeIbHON MPOTrPaMMBI MO OTJEIBHBIM TEMaM WM pa3jieiaM AUCHUILINHEIL.
Tect mpencraBnsier co0ol KOMIUIEKC CTaHAAPTH3MPOBAHHBIX 3aJlaHH, MO3BOJISIOUIMNA YIPOCTHTH
MpoLEAYpY U3MEPEHUsI 3HAaHUN M yMeHM oOyuaromuxcs. O0ydaromumMes BbIIal0TCA TECTOBbBIE 3a-
naHus ¢ (GOPMYIUPOBKON BONPOCOB M MPEAJIOKEHHEM BBHIOpATh OJUH NMPABUIBHBINA OTBET U3 HE-
CKOJIbKMX BAPUAHTOB OTBETOB.

a)-0,1;6)0;8) -10;1) -2.
3. Jlannt rouxu A= (L3),B=(4;—1). [muma ompesxa |AB|
paBHa. ..

a)3:6)4:8) 51)6.

4. HopMambHBIH BEKTOP MIIOCKOCTH X + 2y + 7z — 15 = 0 umeer Ko-

OpPAWHATHI. ..
A) (15 15 -15); B) (15 2; 1); B) (2; 1; -15); ) (1; 2; -15).
 6x*+3x-2
5. Ilpenen I|m2— paBeH ...
x>0 2X° —X+1
a) 0; 0) 3; B) 00;T) -2.

6. IIpousBoaHas BTOporo nopsaka GyHkuuu Yy = IN6X umeer Bux

T U S
a -, -, B 5, T — .
X 6x> X2 NG
p dx
7. 3HaueHue UHTErpana | ——— paBHO ...
I x-

8. BeinosiHuTE NEUCTBUSA i17 + i18 + ilg +1 20.
a)4; 6)1; B)2;1)0.
16

9. MuauMyM KIMU Y = ——
yM QyRKumH Y X(@ %)

paBeH:

No OlnieHOYHBIE CpEeICTBA Kon u naumenoBanue
TunoBble KOHTPOJIbHBIC 3a/laHUs U (UJIM) UHBIE MaTEepPHUaJIbl, HEOO- | HMHIAMKATOpa KOMIIE-
XOJIUMBIC JUIS OIICHKW 3HAHUH, YMEHUI, HABBIKOB U (MJIH) OTIBITA TEHIUU
JESTENIbHOCTH, XapaKTePU3YIOIIUX C(OPMUPOBAHHOCTH KOMITETEH-
IIMH B MPOIIECCE OCBOCHUS TUCIUTIIIUHBI
1 2 75 -1 OIIK-3
IIpumensier marema-
1. Onpenemurens (4 3 0| pasen: THYECKHH ammapar
3 -17 AHAJIMTUYECKOM reo-
METPUH, JTUHEHHOU
a) 220; 6) -212; B) -219; 1) -220. anreOpsl, auddepen-
[[UATBHOTO U UHTE-
{ ax+5y =3 IPAJbHOTO UCYHCIIC-
2. Cucrema HE UMEET PEUIEHUS PHU A PABHOM. .. p
-2X+y=-3 HUsl QYHKIIUU OJHON

MepEMEHHOM
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1)0,5; 2) 346 ; 3)0,07; 4) e; 5) MUHUMYMA HET.

10. IlpaBas HaKJIOHHAs ACUMIITOTA K TpaduKy QyHKIUN
2y(x + 1) ° =x° umeer ypaBHeHue:

l)y=-x;2)y:%x—l;S)y:-%x-l-l; 4)y=-%x-1

1. 13 nepeuncneHHbix AudQepeHnnanbHbIX ypaBHEHUH OQHO-

POOHBIMU ABJIAKOTCA. ..

a) (x*y? —xy*)dx + x®ydy =0;

X +3y-1

5) Y = =
3x -3y

B) Y = X° —5xy;

y y':1(1_|nzz].
X y

2. Cpenu epeduciieHHBIX ypaBHeHHI auddepeHnnanbHpIMU

YpPaBHCHUAMHU B HaCTHBIX ITPOU3BOJHBIX ABJIAIOTCA. ..

a) x3%+2y2:0;

oy
2
6) xa—§+yg+x2:0;
OX oy
B) 3Xy' +2Xy* +4x+7y=0;
2

r) d—y—5xﬂ+x=y.

dx® dx

3. laHo nuHeiHOe onHOpoAHOE AuddepeHInaIbHOe YpaBHEHNE

y" —y" =2y =0, Toraa ero obuiee pelenre UMEET BHI. ..
a) C,e +C,e*; 6) C,e* +C,e™;
B) Cle ¥ +Ce™; r) C,e* +C,e "

4. Oynkuus Y = Clezx +C,e ™" spusercs obmmM pelreHHEM

JMHEWHOTo OAHOpOAHOTrO nuddepeHnuansHoro ypasuenus. Toraa

€ro XapakKTCpUCTUUCCKOC YPAaBHCHHUE UMCCT BUL ...

a) k> +k-6=0; 6) k* +k —2=0;

B) k* —k—2=0; r) k? +3k—4=0.
5. Ecu dynkrus f(X) umeer Bua:
f(x)=x

Na-2 OIIK-3
[Ipumensier matema-
TUYECKU anmapar
Teopuu GyHKIIUU He-
CKOJIBKUX TEPEMCH-
HBIX, TEOpUH (PYHK-
U KOMIUIEKCHOTO
MIEPEMEHHOT0, TEO-
pHUH PSIOB, TCOPUHU
nuddepeHIaIbHBIX
YpaBHEHUU
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TO YacTHOE pelieHne Y HeoAHOpoaHOro anddepeHInanIbHOro
ypasuenus Y" —2Y' + Yy = f(X) cnexyer uckars B Buge ...
a) y=Ax+B; 6 y=Ax%";

B) y=Ax’+Bx+C; 1) y=Ae*.

6. Eciin pynkuums f(X) umeer Bu:
f(xX)=x;
TO YacTHOE pEIICHUE ;l HeoHOpoAHOTO auddepeHnaIbHOr0
ypasuenns Y" + Yy = f(X) cnenyer uckars B Buze ...
a) y = X(Acosx + Bsinx); 6) y=AX;
B) y=A; 1) y=Ax+B.

7. YactHoe pemieHue Y IUHEHHOro HeogHOpoaHOro audde-

pEHIHANBHOTO ypaBHeHus Broporo mopaaka Y + 3y’ =9x? +1

HUMECT BU] ...

— - 3 2
=X —x2+x:6) y=-x®-Zx:
a) y )Y > 3

B) Y = X% —X; r) y=x>+x%+x.
8. UactHoe pemieHre Y NUHEHHOTOo HeogHOpPOAHOTO mudde-

pEHIINAJIBHOTO YpaBHEHUS BTOPOro IOpSIKa y” +4y= 8x?
MeEET BU ...
x 2 . 2, .
a) y=2x"-1; 6) Y=2X"; B) Y=X";
v 2
r) y=x"+2x-1.
9. OOmwmii BUI YaCTHOTO PEUIeHHs Y JHMHEHHOTO HEOTHOPO-
HOro Ju(QepeHIaIbHOr0  YpaBHEHHS  BTOPOTO  MOpsIKa

y” + y’ =6x+e ¥ OyJIeT BBITIISAIETh KaK ...
a) y=Ax?+Bx+Cxe *;6) y=(Ax+B)-e™*;
B) ¥ = AX + Bxe™; r) y=Ax? + Bxe™*.

10. OGmee pemieHne AaHHOW cucTeMbl AU dEepeHIIHaTBHBIX

YpaBHEHUI
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X+Xx—y=¢e',
y'—x+y=e

AMEET BUI ...

2t t -2t
a)x=c, +tC,e +e ;y=c, +c,e +e ;

-2t t -2t t
0)x=c, +c,e +e ;y=cC;+C,e -€;

t -2t t t -2t t
B)x=C, e +C,e +e ;y=c;€e -C,e -¢€,

-2t t -2t

1. B nepBoii ypHe 5 6enbix u 5 yepHbIX mapoB. Bo BTopoii ypue 3
YepHbIX U 7 OenbIx mapoB. 13 Haynady B34TOM ypHbI BBIHYJIU OJUH
miap. Torma BEpoOSITHOCTB TOTO, YTO 3TOT HIAp OKaXeTcsi OenbIM,
paBHa...

a) 0,1; 6) 0,6; B) 0,65; 1) 0,12.
2. BeibopouHoe ypaBHEHUE TAPHOW PETPecCHH UMEeT BUua Y = 2,5
+ 1,25x. Toraa BbIOOpOUHBIH KO3(PPHUIMEHT KOPPETAIUN MOXKET
OBbITH PaBeH ...

a) 2,0; 6) -0,75; B) -2,0; r) 0,75.
3. U3 xaxx10#1 U3 ABYX KOJIOJ BBIHUMAIOT 11O O{HOM KapTe. CoObITHS
A — «xapTa u3 nepBo KoJIobl — KpacHOM MacTu» U B — «kapra u3
BTOPOM K0JI0/1bI — OyOHOBOI MacTH» SIBJISIOTCS:
A) 3aBucumbiMy; b) HesaBucumbiMu; B) coBMecTHbIMU; ') HECOB-
MECTHBIMHU.
4. Ctpaxyetcst 1000 aBTOMOOWMIIEH; CUUTACTCS, YTO KK IbIN M3 HUX
MOJKET MONACTh B aBapuio ¢ BeposTHOCTHIO 0.07. Jlns BEIUMCIEHUS
BEPOATHOCTH TOT'0, YTO KOJIMUECTBO aBapUil CpEeIU BCEX 3acTpaxo-
BaHHBIX aBTOMOOWMJIEH He TipeB3oiiaeT 80, cleayeT UCIOIb30BaTh. ..
A) popmyny baiieca; b) dopmyny I[lyaccona; B) mHTerpanbnyo
¢bopmyny Myaspa-Jlamaca; I') popmyny nmosHON BEpOSITHOCTH.
5. ToueyHasi OLEHKa MaTeMaTH4YECKOIO 0)KMJAHUS HOPMAaJIbHOIO
pacnpenenenus paBHa 11. Torna ero nHTepBanibHas OLIEHKA MOKET
MMETH BUI...

A)(10,1; 11); B) (11; 11,9); B) (10,1; 10,8); T') (10,1; 11,9).

HJI-3 OIIK-3
IIpumensier marema-
TUYECKUN anmapar
TEOPHUH BEPOSTHO-
CcTel M MaTeMaTHye-
CKOM CTaTUCTUKHU
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6. B pe3ynbraTe n3mepeHuiit HeKOTOpor (pU3MUECKON BETUUNHBI O1-
HUM TIpUOOPOM (0€3 CUCTEMATHUECKUX OITUOOK) MOTyUEHBI CIIeIy-
ro1mue pe3ynbTarsl (B Mm): 12, 14, 16. Torna HecMenieHHas OIleHKA
JUCTIEPCUU U3MEPEHUI paBHa. ..

A)8;b)3;B) 14; 1) 4.

7. MOIIHOCTb KPUTEPHUSL — ITO:

A. BEpOSITHOCTD HE JIONYCTUTH OIUOKY BTOPOT'O poJa;

B. BepoATHOCTH TOMYCTUTH OLIMOKY BTOPOTO pOJIa;

C. BEpOSTHOCTh OTBEPTHYTh HYJIEBYIO THUIIOTE3y, KOTJa OHA He-
BEpHA;

D. BeposiITHOCTH OTBEPrHYThH HYJEBYIO TUIIOTE3Y, KOT/Ia OHA BEpHA.
8. Jlana BbIOOpKa oObema n. Ecnm Kaxaplii >I€MEHT BBIOOPKU

YMCHBIINUTDL HA 7 CAIUHHUI, TO BI)I60pO‘-IHaﬂ AUCIICPCHUA DB

A) yBenuuutcs Ha 7 €AUHMIL.

b) ymenpmuTes Ha 14 equnui.

B) He usmenurcs.

I') ymenbmuTCst Ha 7 €AUHULL.

9. Kakue u3 cneayronmx yTBepKAeHUN SABISIOTCS BEPHBIMU ?

A. BbIOOpOYHOE CpefHEe SBISETCS] MHTEPBAIbHOM OLIEHKOW Mare-
Maruueckoro oxuaanus M(X), a BBIOOpoYHast JUCTIEPCHS — UHTEP-
BaJIbHOM O1leHKOM qucnepcuu D(X)

B. BeIOOpOYHOE cpesiHee SIBISETCSl TOUEUHOM OIEHKOW MaTeMaTH-
yeckoro oxuganust M(X), a BBIOOpoYHasi AUCTIEPCHUS - UHTEPBaJIb-
HOM oneHkoil nucnepcun D(X)

C. BBIOOpPOYHOE cpesiHee SIBJISETCS TOUEUHOM OIEHKOW MaTeMaTH-
gyeckoro oxxuaanus M(X), a BbIOOpoUYHasi AUCIIEPCUs - TOUEUHOM
onieHkoi aucnepcuu D(X)

D. BeiOOpouHOE cpeqHee SABISETCS MHTEPBAIbHON OIIEHKOW Mare-
MaTHuyeckoro oxuaanus M(X), a BeIOOpoUHas TucHepcusi — To4ed-
HOU onieHko# nucnepcun D(X)

10. [Insg dyero npu npoBepKe TMIIOTE3bI O PABEHCTBE CPEIHUX JIBYX
COBOKYTIHOCTEH J0JIKHA ObITh POBEEHA BCIIOMOIaTeNIbHAs IIPOLe-
nypa?

A. 4TOOBI YyCTAaHOBUTH, PaBHBI JIN 00BbEMBI BEIOOPOK;
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B. 4T00BI yCTaHOBHUTD, PABHBI JIU AUCTIEPCUH B T€HEPAIBHBIX COBO-
KYIIHOCTSIX;

C. 4T00OBI YCTAaHOBUTH, PaBHBI I 00BEMBI BHIOOPOK U pPaBHBI JIH
JUCIIEPCUU B T€HEPATIbHBIX COBOKYITHOCTSIX;

D. Her npaBuiIbHOTO OTBETA.

0,5

2
—X
1. Bolunucnuts MHTErpas I € X ¢ ToyHocTtrio 10 0,0001
0

a) UHTETrpa pacXOJAUTCS; 0) 0,67843;
B) 0,4802; r) 0,0001.

2. DieKTpuYecKas Ielb MUTaeTCsl Oarapeell akKyMylsiTopoB. B
Teuenue 4 MuH. HAIpsDKCHUEC Ha KIICMMax IMaaacT. Ero guciosrnie
3HAYCHUA 3aHCCCHEBI B Ta6JII/IIIy. Brranciuts HpI/I6JII/I)I(eHHO KOJIU-
YECTBO DJICKTPUYECTBA, MPOIIC/IIIETO Yepe3 MOMePeUHOe CCUCHUE
MPOBOIHUKA 32 3TOT MPOMEKYTOK BPEMEHH, €CJIU COMPOTHBIICHHUE

LTI TTOCTOSIHHO U paBHO 10 Om

Bpewms t, mun 2 2,25 25 275 3
Hanpsokerne U, B | 144,27 | 123,32 | 109,14 | 98,85 (91,02
Bpewms t, Mun 3251351375 4 |425| 45 | 4,75
Hanpsokerne U, B (84,84|79,82(75,66(72,13|69,11|66,49| 64,18
Bpewms t, Mun 5 |525| 55 |5,75 6
Hampsokenne U, B (62,13(60,13| 58,66 |57,17| 55,18

a) ~ 1979,82 Kx.; 6) ~ 1909,86 K;
8) ~ 1967,82 K; 1) ~ 1907,82 Ku.

3. Kakoe paBeHCTBO CIIpaBeNIMBO IS IEPUOTNIECKOH (PyHK-
i Y = f(X) ¢ mepuogom T = 12 mpu Bcex X U3 00JacT onpe-
JEJIEHUS:

a) f(x+6) = f(x); 06) f(12x) = f(x); B) f(12 +x) = f(X);

)
0 f| == | = f(x) ?
X

4. KakuM 3aKOHOM OIHCBIBAIOTCS TapMOHHUYCCKUC KoJieOaHMs

c amruutyoi E, yactoroit m u HavanbHOI (a3oit | -

) 1) = Emx — 1)*6) ) = E/mx—T 8) f(x) = ﬁ;

r) f(x) =Esin(mx - 1)?

WJ1-4 OTIK-3

IIpumensier marema-

THYCCKUH alrapar

YHUCJICHHBIX METOA0B
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5. ana pynkmus f(X) = 2x3 Ha OTpe3Ke [— T, 7T ] Yemy pa-

BeH kKoddduiment as paznoxenus f(X) B psag Oypee:

) T & 0 5 2 ) 3,
a) —; ; B) ——; ) —°
4 3 T
6. ®ynxkius y = f(X), 3amanHas Ha mpoMexyTke [-6;6], sBaseTcs

yétHoil. Kaxkoit Bug umeet psan Oypbe 11 3TOU QYyHKITUU:

a) -+ > | 8,C0S—nx+Db sm—nx};
2 El( e 6

aQy = _ .7

6) 2+ > a,sin=nx;

n
2 na1 6

B) f bnsinznx;
n=1 6

o0
T
n 20,5 a cosTnx e
2 a1 6
7. ®ynkius f(X) Ha npomexytke [0;2 77 | U e€ mepuoaudeckoe
MIPOIOJDKEHHE 3aJ[aHbl Ha pUCYHKE:

y

Y
- N

hY

~
————i = ————
N
N

h i

1

)

Aa

=

)

a

i R
a

Kakoit Bun umeert psag @ypbe 11 3TOH QyHKIUU:

o0
a) %+ (a, cosnx+ by, sin nx):;
n=1
0
6) @+ > a,Cosnx;
2 na1

0 . 0
B) > bysinnx; 1 Y a,cosnx?
n=1 n=1
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8. Haiitu paznoxenue B psag Pypbe nepuoanyeckon GyHk-
wn | (X) ¢ nepuosoM 277 , 3a/laHHOM HA CErMEHTe [0, 27 ]
aAHATTUTHYECKU:

f (X) = 277 — X. C noMolibo mony4eHnoro psga Oypbe moj-

CUMTATh CYMMY YHCJIOBOIO psaa: 77 + 1 —_——t=——+...

¢, 2t 3
a) T, 6) 0, B) ?, F) ;

9. Haiitu paznoxenue B psig Oypoe QyHKINH f (X) ,3/1aHHOM Ha

CErMeHTE I:O, 2] aHAIUTHYECKU | (X) =X—-2:

1, & -
a) =+ Y (cosnx+sin nx);
2 n=1
o0
6) > COSNX;
n=1
© 4 _. M
B > ——sin’Znx:
n=1 7n 2
o0
) > -4COSNX .
n=1

10. Haiitu paznoxenue B pag Pypbe nepruoanyeckont pyHk-

105071 f (X) C TIEPHOJIOM 27 , 3JJaHHOM Ha CETMEHTE [0, 27 ]

aHAIUTHYECKH: T (X) =27 —X.

a) T+ f {gsin nx};
n=1\ N

o0

6) 3 cosnx;
n=1
®© 7n

5 Y -2cos™nx;
n=1 7N 2

o0 2 .
r > Esinnx.
n=1n
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Pemmmts cucremy:

X+y-3z=-1

3X+2y+22=7

X—-y+5z=5
a) (1;2;3);
6) (1;1;3);
B) (L,1;1);
r) (1;-1,1);

N/I-1 OIIK-2 - Anro-
PUTMH3UPYET perie-
HUE 3371249 U peau-
3yeT aJITOPUTMEI C
HCITOJIb30BaHUEM
IIPOrPaMMHBIX
CPEICTB

I'padukom ypaBHEHHUS SBISICTCS
a) mapaborna,
0) OKpYXHOCTh
B) rumepOoia

') BJUINTIC .

NJ-2 OIIK-2 - [le-
MOHCTPUPYET 3HAHUE
TpeOOBaHUH K
0(OpPMIICHHIO JIOKY-
menTanuu (ECKJ,
ECIIH, ECTO) n
YMEHUE BBITIOIHSTH
YEePTEIKH MPOCTHIX
00BEKTOB

4x?-25y* =100.

IIo pe3yibTaTtaM TeCTa 06yqafomeMycsl BBICTABJIAICTCA OLICHKA «OTJIMYHO», «XOPOIIO», «YyA0-

BJICTBOPUTCIIBHO» UJIN «HECYAOBJICTBOPUTCIILHO).

Kputepuu oneHnBanus orBera (Tali.) JOBOAATCS 70 CBEJACHUS O00YdJarOLIMXCs 70 Hayaja Te-
CTHpOBaHUs. Pe3ynbraT TecTHpoBaHUs OOBABIAETCS 00Yy4arOLEMYCsl HEIOCPEACTBEHHO IIOCIIE €ro

clIaym.

Kpurepun onenuBanns

[Hxaxa (% NMpaBUJIBLHBIX OTBETOB)
Orenka 5 (OTIMYHO) 80-100
Onenka 4 (xopoiio) 70-79
Onenka 3 (yI0BIE€TBOPHUTEIBHO) 50-69
Onenka 2 (HEYIOBIETBOPUTEITHHO) Mmenee 50

TecToBble 3a1aHUs, UCTIONB3YIOLIMECS [T OLEHKH Ka4eCTBa AUCLUUIUIMHBI C TOMOIIbIO HH(OP-
MalMOHHBIX TexHojorui, npuseaensl B PI1/1: «10. UndopmanioHHble TEXHOIOTHH, UCTIOIb3yEMbIe
IIPU OCYIIECTBICHUH 00pa30BaTENLHOIO MpoIecca M0 AUCHUILINHE, BKJIIOYas epeueHb IporpaMMm-
HoOro o0ecrieueHns U MHOOPMAIIMOHHBIX CITPABOYHBIX crucTeM» - My TestX10.2.

4.2. Ilpoueaypsl 1 OLlEHOYHBIE CPEACTBA VIS MPOBEIEHUS MPOMEKYTOYHOI
arTecTalnu
[Tpouenypa mpoBeAeHHs] TPOMEXYTOUHOM aTTecTalu AJi OCOOBIX CIIy4daeB H3JI0KEHa B
«[TonoxeHnn 0 TEKyIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTallud O0YJaroIIUXCs
o OIIOIT 6akanaBpuara, crienuanurera 1 Maructparypsl» @I'BOY BO FOxHo-Ypanbckuit [AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).
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4.2.1. Ixk3ameHn

DOK3aMeH siBisieTcs: (OpMOM OLIEHKH KayecTBa OCBOSHMsI 00y4JaroLIMMcss OCHOBHOU Ipodeccu-
OHAJIBHOM 00pa30BaTENbHON MPOrpamMMbl 1O pasienam JucuuIUIHbL. [lo pesynbpraTtam sKk3ameHa
o0yyaromemMycsi BBICTaBJISETCS OLIEHKA «OTIIMYHO», «XOPOILIO0Y», «yJOBIECTBOPUTEIBHOY» HIIU «HEYIO-
BJICTBOPUTCIILHO).

DK3aMeH MO0 AUCLUILIMHE IPOBOJUTCS B COOTBETCTBUH C PACIMCAaHUEM IIPOMEXXYTOUHOM aTTe-
CTallir, B KOTOPOM YKa3bIBaCTCA BPEMs €0 IPOBCACHUA, HOMCP ayAUTOPHUH, MECCTO ITPOBCACHN A KOH-
Cy/lbTallM. YTBEPKJIECHHOE paclucaHhe pa3MelaeTcsl Ha MH()OPMaMOHHBIX CTEHIaX, a TaKXkKe Ha
ounmansHOM caiite YHHUBEpPCHUTETA.

VYpoBeHb TpeOOBaHUM 1Sl IPOMEXKYTOUHOM aTTecTalMi 00y4YaroLIUXCsl yCTaHABINBAETCS pa-
6ouell mporpaMMOi IUCIUIUIMHBI U TIOBOJUTCS 1O CBEACHUS 00OYUYaIOLINXCS B HAYaJIe CEMeCTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK IIPpaBuiIo, JekTopaMu. C paspelieHus 3apeayrolero kapeapoi
Ha 9K3aMEeHE MOXKET MPUCYTCTBOBATH MPETIOIaBaTelb Kadeapsl, IPUBICYCHHBIN /IS TOMOIIHU B IPH-
eMe 3K3aMeHa. B cirydae oTcyTcTBUS BEIYIIEro MpernoaaBaTelis 9K3aMeH IPUHUMAETCs [Ipero/iaBa-
TeJIeM, Ha3HAYCHHBIM PAaCIIOPsSHKEHUEM 3aBEIYIOIIET0 Kadeapon.

[TpucyrcTBHE Ha ’K3aMeHe IpenojaBaresei ¢ Apyrux kadenp 6e3 COOTBETCTBYIOLIETO pac-
MOPSDKEHUST PEKTOpa, IPOPEKTOpa MO YyU4eOHOH M BOCITUTATEIBHON paboTe MIIM 3aMECTUTEINS TUPEK-
Topa MHcTuTyTa 10 yueObHOI paboTe He 10ImycKaeTcs.

Jlnis mpoBeseHUsT SK3aMeHa BEAYIIUH IpenojaBareib HaKaHyHE MOIYy4aeT B CeKpeTaphare
JUPEKTOpaTa 3a4eTHO-3K3aMEHAIIMOHHYIO BEZIOMOCTh, KOTOpasi BO3BPALIAETCS B CEKpeTapuar 1ocie
OKOHYaHUSI MEPOTIPHSTHS B IEHb MPOBEICHHSI SK3aMeHa UM YTPOM CIICAYIOLIETO JHSI.

DK3aMeHbI IPOBOJATCS 110 OUIIETaM B YCTHOM MJIM MMCbMEHHOM BUJE, TU00 B BUJE TECTHPO-
BaHUS. DK3aMEHAIIMOHHBIE OMJIETHI COCTABJISIFOTCS MO YCTaHOBJIEHHOW ()OpME B COOTBETCTBHU C
YTBEpKJIEHHBIMU Kadeapoil sKk3aMeHallMOHHBIMU BOIPOCAMU U YTBEPXKIAIOTCS 3aBEAYIOLIMM Ka-
dbenpoii exeronHo. B ounere comepKUTCs 2 TEOPETUUECKUX BOMpPOCa M 3ajava. 3ajada COOTBET-
CTBYET COJIEP’KaHHIO 3a/laHUI TUIOBBIX PAacyeTOB, YKa3aHHBIX B METOAMYECKHMX YyKazaHUsAX (M. 3
@0OC).

DK3aMeHaTOpy HPEeOoCTaBIIAETCs MPaBO 3a/laBaTh BOMPOCHI CBEpPX OMIIeTa, a TaKKe MOMHMO
TCOPCTUYCCKUX BOMPOCOB AaBaTh AJId PCIICHUA 3aAa4U U MIPHUMEPBI, HC BBIXOAAIINUE 3a paMKHU HpOI71-
JICHHOT0 MaTepualia Mo U3y4yaeMoil TUCIMITIIHE.

3HaHUs, yMEHUS U HaBBIKM O0YYArOIINXCSI OMPEENSIOTCS OIICHKAMU «OTIIHYHOY, «XOPOIIIOY,
«yJlOBJIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBLHOY, KOTOPBIE BHICTABIISIOTCS B 3a4€THO-IK3aMEHalH-
OHHYIO BEZIOMOCTh 00yYaroIerocs B IHb SK3aMEHa.

[Tpu nmpoBeneHNM YCTHOTO K3aMeHa B ayJAMTOPUHU HE JOJDKHO HaXoAuThes Oonee 6 oOydvaro-
IIMXCS Ha OJTHOTO TIPENoJaBaTersl.

[Ipu mpoBeneHNH yCTHOTO 3K3aMeHa OOydaroIMiCs BBIOMpaeT 3K3aMEHAllMOHHBIN OUieT B
CJ'IyLIaI\/'IHOM MOpAAKE, 3aTEM HA3bIBACT q)aMI/IJ'II/IIO, HMsI, OTYCCTBO U HOMEP 3K3aMCHAITMOHHOT'O ou-
jera.

Bo Bpems sk3aMeHa 00ydaromuecs MOTYT TIOJIb30BaThCS C pa3pelieHus SK3aMeHaTopa Ipo-
rpaMMOH JMCLUUIUIMHBL, CIPAaBOYHOW MU HOPMATHUBHOM JIUTEPATYpPO, APYTUMH MTOCOOMSIMH U TEXHU-
YCCKUMHU CpECACTBAMMU.

Bpemst moAroToBKM 0TBETA pH CAAaYe 3K3aMEHa B YCTHOH (hopMe T0JIKHO COCTaBIATh HE MEHEe
40 MuHYT (TI0 XKeJlaHNI0 00YyYaroIIerocs OTBET MOXKET OBITh JOCPOUHBIM). Bpemst oTBeTa — He Ooree
15 MunyT.

OOyuaromuiics, UCIIBITHIBAIOIINN 3aTPYJHEHHS MIPHU MOATOTOBKE K OTBETY MO BHIOPAHHOMY UM
Ousery, UMeeT IPaBo Ha BEIOOP BTOPOTro OMIeTa ¢ COOTBETCTBYIOIIUM IIPOAJICHUEM BPEMEHH Ha IO/
rotoBKy. [Ipu okOHUYaTETFHOM OIICHMBAHWHW OTBETA OIIEHKA CHIDKAETCS Ha oauH Oam. Beimaua Tpe-
Thero Ouiera He pa3perIaeTcs.

Ecnu oOyyvaromuiics sBUJICS Ha SK3aMEH, U, B35B OMJIET, OTKA3aJICs OT IPOXOKICHUS aTTecTa-
U B CBA3U C HCIIOATOTOBJIICHHOCTBIO, TO B BEJOMOCTU €MY BBICTABJIACTCSA OLCHKA «HCYIOBJICTBO-
PHUTETBHO.
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Hapymienne IuCHMIUIMHBI, CIUCHIBAHWE, MCHOJIB30BAaHHE OOYYAIONIMMUCS HEPa3pEeIICHHBIX
MEYaTHbIX U PYKOIMMUCHBIX MATCPUAJIOB, MOOHIBHBIX Teﬂe(bOHOB, KOMMYHHKATOPOB, IUIAHIICTHBIX
KOMITBIOTEPOB, HOYTOYKOB ¥ IPYTUX BUJIOB JINYHONH KOMMYHHUKAITMOHHOH ¥ KOMITBIOTEPHON TEXHUKU
BO BpEMs aTTECTALIMOHHBIX UCIIBITAHUHN 3arpenieHo. B ciiyyae HapylieHus 3Toro TpeboBaHus mpe-
[0JIaBaTeNb 0053aH YAAIUTh 00YUYArOIIErocs U3 ayJUTOPUH U IPOCTABUTH EMY B BEJJOMOCTH OLICHKY
«CHCYHOOBJICTBOPUTCIIBHOY.

BeicTaBnenne O1eHOK, MOIy4YeHHBIX IPU O/IBEACHUH PE3YJIBTAaTOB IPOMEXYTOYHOH aTTecTa-
IIUH, B 334€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb MPOBOAUTCS B IPUCYTCTBUU CAMOTO 00YYarOLIETOCH.
[IpenoxaBaTeny HECYT IEPCOHATBHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTh U TOUHOCTh BHECEHHS
3ammcel 0 pe3ynbTaTax POMEXYTOUHON aTTEeCTAllMM B 3a4€THO-IK3aMEHAI[IOHHYIO BEJIOMOCTb.

HesiBka Ha 5K3aMeH OTMEUaeTcss B 3a4€THO-OK3aMEHALMOHHOW BEAOMOCTH CIIOBAMH «HE
SABUJICA».

Jns o0ydarommxcs, KOTOpble HE CMOTJIM CIaTh 9K3aMEH B YCTAaHOBJICHHBIE CPOKH, Y HUBEP-
CUTCT YCTAaHABJIMBACT IICPHUOA JIUKBUAALUHN 3aJOJKCHHOCTH. B ortoT nepuoa nmpenoaaBaTeyiiv, IpuHU-
MaBIIIME 9K3aMeH, JI0JDKHBI YCTAHOBUTH HE MEHee 2-X JIHEH, Kor/ia OHU OyAyT IPUHUMATh 3a/10JDKEH-
HocTu. H(popMaIys o TMKBUAANNH 3a10JDKEHHOCTH OTMEYAETCS B AK3aMEHAIIMOHHOM JIUCTE.

OOyuaroumMces, TOKa3aBIINM OTJIMYHbIE U XOPOILME 3HaHUS B TEYCHHUE CEMECTpa B X0JIe 110-
CTOSTHHOT'O TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOXKET OBITh POCTABIICHA SK3aMEHAI[OHHAS OI[EHKA
J0CPOYHO, T.e. 0e3 craun sk3ameHa. OLleHKa BBICTABIISETCS B HK3aMEHAIIMOHHBIN JINCT WK B 3a-
YEeTHO-2K3aMEHALMOHHYIO BEJOMOCTb.

WHBanuIp! ¥ TUIa ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMU 3/JOPOBBSI, MOT'YT CJaBaTh 3K3aMEHBI B
MEKCECCUOHHBIHN nepuon B CpoOKH, YCTAHOBJICHHBIC HHAUBHUAYaJIbHBIM y‘~I66HI)IM IIJIAaHOM. I/IHBaJH/II[I)I
U JIUIAa C OTPAaHUYECHHBIMHA BO3MOXKHOCTSIMU 37I0POBBSI, UMEIOLINE HAPYIIECHHUS OTIOPHO-ABHUIATEIIb-
HOro arrmapara, JOIYCKAaroTCA Ha aTTCCTAlMOHHBIC UCIIBITAHUA B CONPOBOKACHUN AaCCUCTCHTOB-CO-
MIPOBOKIAIOIIHX.

[Ipouenypa mpoBeaeHHUs] MPOMEKYTOYHOM aTTECTallMH JUIS OCOOBIX CIy4aeB H3JIOKEHA B
«ITonmoxkeHNM 0 TEKyIleM KOHTPOJE YCIIEBAEMOCTH M MPOMEKYTOUHON aTTecTaluu 00y4yaromuxcs
no OIIOII 6akanaBpuara, ciennanutera u maructparyps» @I'BOY BO IOxHo-Ypansckuii [AY.

3aouHas popma o0yueHus

1. Marpuusl, neiictBus ¢ aumu. Onpenenurenu 2-ro U 3-ro
MOPSAKOB M UX CBOMcTBa. MUHOPHI M anreOpandeckue J10-
MOJIHEHUS. Pa3nokeHne ompenenuTens Mo 3JIEMEHTaM Ka-
Koro-nubo psaa. Onpeaenureny N-ro NOpsKa.

2. CucteMbl IByX W TpeX JHHEHHBIX YpaBHEHW, UX pele-
HUe. MarpuyHas 3aluch CUCTEMbI JIMHEWHBIX ypaBHEHUH. Meron
l"aycca. IIpaBuno Kpamepa.

3. Bekropsl. JInHelHbIe onepaiyy HaJl BeKTopaMu. TeopeMsl
O MPOEKIMM BEKTOpa Ha ochb. [loHATHE TMHENHOrO MPOCTPAHCTBA.
JInneliHo He3aBUCHMBIE BEKTOPBL. basuc. Pa3noxxeHue BekTopa 1o
6a3ucy. Koopaunatel Bekropa. Hanpasinsronue KOCUHYCBI U IIMHA
BeKTOpa. JIMHENHbIE Oonepanuy HajJ BEKTOpaMU B KOOPAMHATHOU

dhopwme.

Ne OueHouHBIE CpescTBA Kon u HanMeHOBaHUE
TunoBbie KOHTPOJBHBIE 3alaHKS U (WJIM) UHBIE MaTepualbl, HE0O- | HMHAMKATOPa KOMIIE-
XOJIUMBIE JIJIS1 OIEHKH 3HAaHUM, YMEHUM, HABBIKOB U (MJIN) OTIBITA JIe- TEHIIUHA
ATENBHOCTH, XapaKTePH3YIOUMX C(HOPMHPOBAHHOCTH KOMIIETEH-

III/H\/JI B IMPOHECCC OCBOCHUA NUCHUITIJIMHBI
1 1 cemecTp -1 OIIK-3

IIpumensier matema-
TUYECKHUH anmapar
AHAJIMTUYECKOM reo-
METpUH, JIUHEHHOU
anreOpsl, AU epeH-
LIMAJIBHOTO ¥ UHTE-
IpajJbHOTO UCYHCIIE-
HUS QYHKIUHU OJHOM
MepEeMEHHON
N/I-1 OIIK-2 - Anro-
PUTMHU3UPYET penie-
HUE 3a7a4 U peaju-

3YET AIITOPUTMBI C
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4. CxanspHoe Npou3BEACHUE BEKTOPOB, €T0 CBOMCTBA, BhIpa-
KEHHE B KOOpPAMHATHOH (opme. [llmHA BEKTOpAa U yroil MExXIy
IBYMsI BEKTOpPaMHU. Y CJIOBHE OPTOIOHAJIBHOCTU JBYX BEKTOPOB.
[IpuMeHeHMe CKasipHOTO POU3BEACHUS B PEIICHUH NPUKIAIHBIX
3ajad.

5. BekropHoe npousBeseHNe BEKTOPOB, €r0 CBONCTBA, BbIpa-
KEHHE B KOOpAuHATHOU (hopme. HekoTophie MPHUITIOKEHHS BEKTOP-
HOT'O IIPOU3BEACHUS.

6. CMemanHOe IPOU3BEICHUE TPEX BEKTOPOB, €r0 CBOMCTBA,
BbIp@)KEHUE B KOOpAMHATHOW (hopme. [IpumeHeHHe cMelaHHOro
IIPOU3BE/ICHNUS B PEILICHUH IIPUKIIAHBIX 3aa4.

7. IlonsaTne 00 ypaBHEHMM JMHMM HA IUIOCKOCTH. DopMbI
YpaBHEHUS IPSIMOU Ha IUIOCKOCTU. YTOJI MEXKIY IPSAMBIMH. Y CII0-
BUS MApAJUIETIbHOCTH M NEPIEHAUKYIIAPHOCTH IPSAMBIX. Y paBHEHHE
Iy4Ka NpsIMbIX. 3a/1a4y, peliaeMble MET0I0M KOOPAMUHAT (paccTos-
HUE MEX]Y JABYMS TOUKAaMH, JIeJIEHUE OTpe3Ka B JAHHOM OTHOILIE-

8. KpuBble BTOpPOro mopsiika: OKpYKHOCTb, JJUTUIIC, THIIEp-
6ou1a, mapa0osa, X F€OMETPUUYECKUE CBOMCTBA U YPaBHEHMUS.

9. VpaBHEHHS IUIOCKOCTH B TPOCTPAHCTBE. YTOI MEXIY
IUIOCKOCTSIMH. Y CJIOBUS MapajuIeIbHOCTH U NEPIEHIUKYIAPHOCTH
IJIOCKOCTEMN. PaccTosiHME OT TOYKH 10 IIIOCKOCTH.

10. VYpaBHeHus mpsMoil B IPOCTpaHCTBE. YTOI MEXIY Ipsi-
MbIMH. B3auMHoe pacnosyioskeHue MpsiMbIX B IIPOCTPAHCTBE. YTOI
MEXy IPSAMOH U INIOCKOCTBIO.

11. VYpaBHeHue noBepXHOCTH B IpocTpaHcTBe. Llununapuye-
ckue nosepxHoctu. Cepa. Dmuncoun. I'unepbonouast. Ilapado-
soupl. ['eoMeTprueckue CBOMCTBA ATUX MOBEPXHOCTEM, UCCIIEN0-
BaHUE UX (POPMBI METOJIOM CEUEHHH.

12. MuoxecTBO BemecTBeHHbIX yncell. Oynknus. O0iacTh
ee ompenenenus. CrocoOsl 3amanus. Knaccudukanus GyHKIMA.
[Tonapnas cuctema koopanHatT. KprBblie B MONSPHBIX KOOpAUHATAX.
MonoTtoHHbIe pyHKIMHU. CI0XKHBIE U B3aUMHO-00paTHbIE (PYHKIIUH.

13. YwucnoBas mocieoBareabHOCTh. [Ipeaen 4uciioBoi mo-
cle0BaTeNbHOCTH. CXOAAIMECS U PACXOAAIIMECS YUCIOBBIE I10-
CJIEIOBATEIbHOCTH.

14. TIpenen ¢ynkuuu B Touke. OAHOCTOPOHHHE MpEAEIbI
¢byuxuii. [Ipenen pynkuun B 6eckoneuHocTH. beckoneuHo maibie
u GeckoHe4HO Oonblre QyHKIUN B Touke. CBOMCTBa OECKOHEYHO
Maneix QyHkiui. CoiicTBa penenoB Gpyukmuit. [Ipu3naku cyiie-
CTBOBaHUS MPEIEIOB (0 Impesesie MPOMeKyTOUHOM (yHKIINH, O TIpe-
Jieiie MOHOTOHHOM (GyHKIMH). HeompeneneHHOCTH W METOIBl MX
pacKkpbITUs. 3aMedareabHble NPEAEIbl U CIeACTBUS U3 HUX. Cpas-
HeHue 0ECKOHEYHO MallbIX.

15. HenpepbIBHOCTHh (hYHKIMI B TOUKE, HA MHOXKECTBE U Ha
otpeske. Touku paspeiBa pyHKIMH U UX Kiaccudukanus. Anro-
PUTM HCClieIoBaHMs (PYHKIIMM Ha HETPEephIBHOCTD. J[eHCTBUs Hax
HenpepbIBHBIMU ~ PpyHKIMsIMH. HenpepslBHOCTh  3JI€MEHTapHBIX
¢ynkuuid. CBoiicTBa (yHKIMH, HETIPEPBIBHBIX Ha OTpe3Ke (CyIie-
CTBOBAaHME HAMMEHBIIErO U HAUOOJIBLIETO 3HAUYEHHH, OrpaHUYEH-
HOCTb, CYILIECTBOBaHHE IIPOMEKYTOUHBIX 3HAUECHUI).

2 ceMecTp

HCIOJIb30BaHNUEM
MPOrPaMMHBIX
CPEICTB

NJ-2 OIIK-2 - [le-
MOHCTPUPYET 3HAHUE
TpeboBaHUH K
0(OpPMIICHHIO JTOKY-
menTanuu (ECKJ,
ECIIH, ECTO) n
YMEHUE BBITIOIHSATH
YEePTEIKH MPOCTHIX
00BEKTOB
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1. 3agaum, npuBoASIIKE K MMOHATHIO Iponu3BoaHON. Onpene-
JICHUE MTPOU3BOHOM.

2. TIpousBoaHas OT anreOpandeckoi CyMMBI, Pa3HOCTH, IIPO-
M3BE/ICHUSI U YaCTHOTO (DYHKIIMH.

3. [pousBoaHbBIE CIOKHBIX (YHKIHUIA, 3aaHHBIX HESBHO H
apaMeTpUIECKH.

4. TIpou3BOAHBIC OCHOBHBIX JJIEMEHTAPHBIX (HYHKIHH (C BBI-
BOJIOM).

5. Muddepennuan Gpyuxuuu. Croiictsa nepsoro auddepeH-
uana.

6. CBsi3b MeXIy HEmpephIBHOCTBIO U AuddepeHmpyemo-
CTBIO (DYHKITHH.

7. TeomeTpuvecKuii 1 MEXaHUYECKHIA CMBICIT TPOU3BOIHON 1
maddepennmana 1-ro mopsiaka, UX MPUMEHEHUE B PEIICHUU TIPH-
KJIaHBIX 33/1a4.

8. Ipou3BoHbIE BBICIINX TOPSAKOB (DYHKIMH, 3aJaHHbIX
SIBHO, HESIBHO, TIAPAMETPHYECKH.

9. MexaHUYECKHIi CMBICI IPOU3BOIHOM 2-T0 MOPSIIKA.

10. duddepentmanst 2-ro U BHICHINX HOPsAaAKoB. Hennpapu-
aHTHOCTH (hOpMBI TUPPEePEHIINATIOB BBICIIUX TOPSIKOB.

11. Teopemsr @epma, Posuts, Jlarpanxa, Komm.

12. TIpasuno Jlonwmranss 1Sl PacKphITHS HEOMPEICICHHO-
CTel.

13. VciaoBust MOHOTOHHOCTH ()YHKITHIA.

14. Dkcrpemymbl QyHKIMIA, HeoOxoauMOe ycnoBue. Jlocra-
TOYHBIE YCIIOBUSI.

15. OtTbickaHre HAWMEHBIIETO W HAWOOIBILIETO 3HAYCHUIT
¢bysakuy, nuddepeHpyeMon Ha OTpe3Ke.

16. UccnenoBanue Boimykinoctu GpyHkimu. Touku neperuoda.

17. AcumnroTs! QpyHKITUH.

18. TlepBoobGpasuas. HeonpeaeneHHbIil HHTETpaAIL.

19. CaoiicTBa HeonpeaeIeHHOrO HHTErpana. Tabauia nHTe-
TpaJioB.

20. Mertoas! HHTETpUPOBaHUS (HETIOCPEICTBCHHOE HHTETPH-
pOBaHUE, MHTETPUPOBAHUE IO YACTSM M 3aMEHOU MEPEMEHHBIX ).

21. Pa3nokeHne MHOTOYIEHA C JICHCTBUTENHHBIME KO (u-
[IUEHTaMH Ha JIMHEHHBIE W KBAaJPaTUIHBIC MHOKHTEIIH.

22. PaszjokeHre palMOHAIBHBIX Apo0ei Ha IPOCTEHIIHE.
WHTerpupoBanue paloHaIbHbBIX (YHKIIHH.

23. VuTerpupoBaHne UPParMOHATBHBIX (YHKIUHA (CTEMeH-
HbI€ U TPUTOHOMETPUUYECKHUE MTOICTAHOBKH).

24. VlaterpupoBaHne TPUTOHOMETPUIECKUX (PYHKIIUMA. YHU-
BepcabHasl TPUTOHOMETPUYECKas MOJICTAHOBKA.

25. BolpakeHus1, HEHHTETPUPYEMBIC B KBaIpaTypax.

26. 3amaum, IpUBOIAIINE K IMOHATHIO ONPEIEIEHHOI0 HHTE-
rpana. MHTerpansHas cymma, onpeneneHusliii nurerpai. ®opmyia
Herorona-JleiiOaumna

27. CBOWCTBaA OMPEIEIICHHOT0 HHTETpaia, TeOpeMa CyIecT-
BoBaHus. «TeopemMa o cpeTHEM.
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28. HnrerpupoBanue II0 4YacTsAM, 3aMEHa IIEPEMEHHON B
OIpeIeJICHHOM MHTETpaJle.

29. OmnpeneneHHbIi HHTErPAJl OT HEYETHON U YETHON QYHK-
[IUH TI0 CHMMETPHYHOMY IIPOMEKYTKY.

30. HecobcTBeHHbIE MHTETpaibl ¢ OECKOHEYHBIMH TIpEIe-
JIAMH M OT HEOTPAHHUYCHHBIX (DYHKIIHHA.

31. Belunciienue miomaiei miockux Gpuryp.

32. Boluncienue JUIMHBI TyTd. Beluncienue obbema Tena
BpaIIICHUS.

33. Bouncienue paboThl, CTATHCTHYECKHX MOMEHTOB, IICH-

Tpa TSHKECTH IIIOCKOW (DUTYPBHI.

34. OyHKIMHU ABYX JEHCTBUTENBHBIX TIEPEMEHHBIX, CIIOCOObI
ux 3aganus. O0IacTh ONpeAeICHHSI.

35. Jlunuu ypoBHS QYHKIUH JBYX TIEPEMEHHBIX.

36. IlonsaTHe mpenena u HENPEPHIBHOCTH (PYHKIMH JABYX TIe-
PEMCHHBIX.

37. YacTHble MPOU3BOIHBIE TIEPBOTO MOPSKA, HX TEOMETPHU-
YECKUM CMBICI.

38. Ionnbiii quddepenima ero cBA3b ¢ YaCTHBIMH IIPOM3-
BOJHBIMH. MIHBapHaHTHOCTH (hopMBI TOJIHOTO AubdepeHnana.

39. IMpubimKeHHbIE BBIYUCICHUS C TOMOIIBIO MTOJIHOTO (-
(dbepennuana.

40. TIpousBoausie u auddepeHnnans BRICIIMX TOPSIKOB.
Teopema 0 CMEIIAHHBIX TPOU3BO/IHBIX.

41. TuddepeHunpoBaHme CI0KHBIX H HESIBHBIX (YHKIIUA.

42. KacarenbHast IUIOCKOCTh X HOPMaJTb K TOBEPXHOCTH.

43. DkcTpemyMbl (QDYHKIMH JBYX MepeMeHHbIx. Heobxomu-
MO€ yCIIOBHE 9KCTpeMyMa. JI0CTaTOYHOE YCIOBUE IKCTPEMYMA.

44. OtpickaHWe HAMMEHBIIMX W HAHOONBIINX 3HAYCHHI

GyHKIUH.
3 cemecTp

1. 3agaun, mpuBojAIIME K MOHATHIO TU(QepeHIHaTIbHbIX
ypasaenuii (IIY). Iopsinox Y, pemenue J1Y.

2. 1Y nepBoro nopsiika. HauaneHele ycinoBus, oouee pere-
HHUe, yacTHoe penieHue. 3anada Kommu. Teopema cymectBoBaHus U
€IMHCTBEHHOCTH pelieHus 3anauu Komm. ['eomerpuueckas uHTep-
nperanus 1Y nepBoro nopsaka.

3. 1Y nepBoro nopsjaka ¢ pazaessonMMHICs TePEMEHHBIMH.

4. Onnroponnsie JIY mepBoro nopsaka.

5. Jluneitnsie 1Y mepBoro mnopsjaka. YpasHenue . bep-
HYJUIN.

6. 1Y BToporo nopsiaka. HauaneHble ycnoBus, odliee perie-
HHE, YaCTHOE pelreHue. 3anada Komm.

7. JIY BbICHIMX TMOPSAIKOB, JOMYCKAIOIIUE MOHMKEHHE I10-
psaxa.

8. Jluneitnbie onHoponusle 1Y BTOporo mopsaka. JlnaeHo
HE3aBHCHMBIE U 3aBUCUMBIC pemieHus. Onpenenurens BpoHckoro,
€ro CBOWCTBA.

Na-2 OIIK-3
[Tpumensier MmaTema-
TUYECKU anmapar
Teopuu (HYHKIIUU He-
CKOJIBKUX ITePEMCH-
HBIX, TEOPUH (PYHK-
U KOMIUIEKCHOTO
MIEPEMEHHOT0, TEO-
pHUH PSIOB, TCOPUU
nuddepeHIaIbHBIX
yYpaBHEHUU
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9. Teopema o ctpyktype obmiero pemenus JIOJY. Otbicka-
Hue oomero pemenus JIOAY ¢ nmocTostHHBIME KO3 HUITMEHTAMH.

10. JIHAY BTOpOro mopsjaka ¢ moCTOSHHBIMU K03 duiinen-
tamu. Teopema o cTpykType oOuiero peuieHus. Meroa Bapuanuu
MIPOU3BOJILHBIX TIOCTOSIHHBIX.

11. Oteickanue yactHoro pemenus JIHY co cnenuanbHbIM
BUJIOM MPABOM YacTH.

12. Teopema 0 HAJIOKEHUU PEIICHUM.

13. 3apauu, mpuBOAsIIKE K MOHITHIO IBOWHOTO MHTETpAaIa.
JIBOWiHOW HMHTErpajl, ero ompeneneHue. Teopema CylecTBOBaHUS
JIBOMHOI0 MHTETrpasa.

14. CsoiicTBa, TeOpeMa O CpeaHEM 3HAYCHUU.

15. Brruucienue apoiiHoro uHterpana. Ilepexon k momsp-
HBIM KOOpJIMHATaM.

16. IIpunoxeHus ABOWHOTO UHTETPAIA.

17. 3apauu, npuBOAsIINE K MOHSATHIO TPOHHOTO MHTETpaa.
TpoitHO# MHTErpasi, ero onpenesicHue, CBOKMCTBa. Teopema cyiie-
CTBOBaHHs TPOMHOTO MHTETpaa.

18. Berumciienue TporiHOTO MHTErpana. [lepexom K MuIMHA-
pUYECKUM U C(hepUIECKUM KOOPIUHATAM.

19. ITpwioxeHus TPOWHOTO HHTETpaa.

20. 3amada o BEIYHCICHUH PabOTHI TEpeMEeHHOM critbl. Ompe-
JielieHne KPUBOJIMHEIHHOTO HHTErpaa Mo KOOpANHATaM.

21. CBoiicTBa, BBIYHCICHHE KPUBOJMHEHHOTO HWHTETpasa
Il pona.

22. ®opmymna ['puna.

23. YcnoBus HE3aBUCHMOCTH KPHUBOJIMHEWMHOTO HWHTETpalia
IO ITYTH HHTETPUPOBAHWSL.

24. HaxoxneHue (QyHKIMM JBYX MEPEMEHHBIX MO €€ IOoJ-
HOMY Au(depeHnnany.

25. TlpunoxkeHus: KPHUBOJMHEMHOTO HHTErpaja BTOPOTO
pona.

26.

1. Knaccugukanus coObituil. IIpocTpaHCTBO 371€MEHTapHBIX
coObITHil. AnreOpa coObituil. [loHsTHE CiyyaifHOro coobI-
THsA. OTHOCHUTEIbHBIE YACTOTHI. 3AKOH YCTOMYMBOCTU OTHO-
CUTENIBHBIX 4acTOT. CBA3b MEXy BEPOSTHOCTBIO U OTHOCH-
TEJIHON 4acTOTOM.

2. Tlonsarue BeposiTHOCTH coObITHA. Kiaccuueckoe u reomer-

pHUYECKOE OTpesieNIeHUE BEPOSTHOCTH.

KomoOunaropuka.

4. HenocpencTtBeHHOE BbIuncieHHE BeposiTHOCTU. [loHsTHE 00
aKCHOMAaTUUYECKOM IOCTPOEHUH TEOPUU BEPOATHOCTEN.

5. Mertonp!l BeUKCIeHUs BeposiTHOCTEH. Teopema o moBTope-

HUM onbIToB (cxema bepuymnnu). HauepositHelinas yac-

TOTa NP MOBTOPEHUU OIIBITOB.

CriyuyaliHbple BETMUMHBI U 3aKOHBI UX PACIIPENETICHUS.

JIMCKpEeTHBIE U HENPEPbIBHBIE CI1y4YaliHbIe BETMUNHBI.

Psan pacnipenenenus.

OyHKIUSA pacnpesieNneHus], INIOTHOCTh PACIpeesieH s, UX

B3aUMOCBS3b U CBOMCTBA.

w

©ooNo

HJI-3 OIIK-3
IIpumensier marema-
THUYECKUN anmapar
TEOPUHU BEPOSITHO-
CTeHW U MaTeMaTHu4e-
CKOM CTaTUCTUKH
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10.

11.

12.
13.
14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

217.

28.

29.

30.

31.

32.

33.
34.

35.
36.

BeposTHOCTE nonaganus CirydaiHOW BEJIMYMHBI HA TAHHBII
WHTEpBAaJ.

UucnoBble XapaKTEPUCTUKH CIIy4alHbIX BeJIMYuH. Martema-
TUYECKOE 0KHJIaHUE U €r0 CBSI3b CO CPEeIHUM apudmernye-

CKUM (3aKoH Oosbmux yucen). Jlucnepcust U cpeHee KBaj-
paTUYEeCKOe OTKJIOHEHHE CITy4YaliHON BEJTMYUHBI.
Pacnpenenenue Ilyaccona.

bunoMmuanpHOE pacnpeaeneHue.

HopmanbHoe pacnpenenenue, ero CBOMCTBA, YCIOBUS, IIPH
KOTOPBIX OHO BO3HUKAET.

LleHTpaIbHON NPEAEIIBHON TEOPEMBI.

UucnoBble XapakTEPUCTUKA HOPMaIbHOrO 3akoHa. DyHK-
uus Jlarmaca. BeruuciaeHne BEpOATHOCTH IOIAJAHUS CITy-
YailHOM BEJNMYMHBI Ha 3a/laHHbI MHTEpPBAJl B CIIy4yae HOP-
MaJIbHOTO PacIpeeIeHUs.

[loHsiTHE O IBYyMEPHOM HOPMAJILHOM PACIPECICHUU.
[Tonarne o pa3nuyHbIX (popMax 3aKoHA OOJBIIUX YUCEI.
Teopemsl bepnymiu u Yebsimena. LlenTpanbHas npeenb-
Has Teopema JIsmyHoBa.

Onpenenenre TeOpUU Ciy4aiiHOro Mpolecca 1 €ro Xxapakre-
PUCTHUKH.

OcHOBHBbIE OHATHUS TEOPUU MACCOBOTO OOCITYKUBaHMSL.
[ToHsiTHE MapKOBCKOIO CIIy4aitHOro mporuecca.

[ToToxu coOwrthii. YpaBuenus Konmoroposa. IIpenensabie
BEPOATHOCTH COCTOSIHUU.

[Ipoueccel rudeny U pa3MHOKEHHUS.

CMO c oTkazamu.

['enepanbHast COBOKYIHOCTb M BBIOOpPKA.

Bapuanuonnsiii psaa. I'ucrorpamma, smnupuueckas QpyHK-
LU paclpeiesIeHus], BBIOOPOYHOE CpeIHEE U IUCTIEPCHS.
ToueuHble OLIEHKM HEM3BECTHBIX I1apaMETPOB paclpeelie-
HUS 10 BBIOOPKE M MX XapaKTEPUCTUKH: HECMEIIEHHOCTD,
3P EKTUBHOCTD, COCTOATENBHOCTb.

MeTo1bI TOJTy4eHUsl TOYEUHBIX OIIEHOK: METO/l MaKCHMaJlb-
HOTO NPaBa0NOA00Ms, METOJ] HAMMEHBIINX KBaJApaToB, Me-
TOJI MOMEHTOB.

WHuTepBanbHble O1leHKU. VIHTEpBaJIbHOE OLIEHMBAHUE Iapa-
METPOB HOPMAJIBHOIO paclpeaeeHusl.

[ToHATHE O CTAaTHCTUYECKOI rUIoTe3e U o0Ias cxema, oc-
HOBHBIE MeTOJIbI €€ mpoBepku. Omubku 1-ro u 2-ro poja.
Pemaromas npouenypa. MomHocts kpurepus. [losepu-
TenbHbIe 001acTu. Kputepuu npoBepKku rumnoTes.

Cucrema nAByX ciaydyalHbIX BelnM4MH. (DyHKIMOHAJIbHAs,
CTaTUCTUYECKasi U KOPPEISLUOHHAS 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU.

DJIEeMEHTHI KOPPEISIIMOHHOTO aHan3a. JInHeHsbIil perpec-
CHUOHHBIN aHAJIN3.

OCHOBHBIE CBOMCTBA PErPECCHH.

OneHky nmapamMeTpoB PErpecCUOHHONM MOJAEIU IO METOAY
HaVMEHBIINX KBaJPAaTOB U CBOMCTBA ITUX OLICHOK.
YpaBHEHUS JIMHENHON PETPECCHM.

TecHoTa CBsI3M U €€ OlIeHKA 110 KOO PHUITMEHTY KOPPEISAIINH.
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37. llonstue o HenuHelHOHN perpeccun. KoppensimonHoe ot-
HoteHue. OnpeeneHue napaMmeTpoB HETMHEHHBIX YpaBHe-
HUI perpeccuy METOI0M HAaMMEHBIINX KBAIPaTOB.

38. OpHodakTOpHBINA TUCTIEPCHOHHBINA aHAJIH3.

39. CpaBHEHHE HECKOJIBKUX CPEIHUX.

40. [TonsTre o nucniepcuoHHOM aHaym3e. O0mas, hakTopHas u
OCTaTOYHasi CyMMBI KBaJJpaTOB OTKJIOHEHHUH.

41. Cesa3b MeXIy 001IeH, PakTOPHOM U OCTATOYHON CyMMaMH.
OO61mmasi, pakTopHas U OCTATOYHAS TUCIICPCHH.

42. CpaBHEHHE HECKOJBKUX CPEJAHHUX METOJOM JIUCIIEPCUOH-
HOTO aHaJn3a.

43. MHOroMepHbIe CTATUCTUYECKUE METO/IBI.

44. CoBpeMEHHbIE MMAaKEThl IPUKIIAJHBIX MIPOrPaMM CTAaTUCTH-
YEeCKOro aHajIu3a.

Psn dupuxie.

HHUC.

HHUE UHTErPAJIOB.

4. Psanel ¢ nonoxutenbHbIMU wieHaMu. [Ipu3Haku cpaBHe-
Hus psagoB. [Ipusnak danambepa. MaTerpansHbii npu3Hak Komm.

5. 3Hnakouepenytrouuecs psabl. [Ipusznak Jleli6numna. A6co-
JIFOTHAsI, YCIOBHAs! CXOJUMOCTb.

6. Crenennsle paasl. Teopema AGens. HTepBan u paanyc
CXOJIMMOCTH CTeneHHOro psiia. CBOCTBAa CyMMBI CTETIEHHOTO psijia:
HETPEPBIBHOCTB, MOWIeHHOE MU hepeHInpoBaHe U HHTETPUPOBA-

7. Psaner Teinopa u Maxknopena. Paznoxxenue snemenTtap-
HBIX QyHKIMi B psj Teinopa u B psg MakiopeHa.

8. IlpunoxeHWe CTENEHHBIX PSIOB K MPUOJIMKEHHBIM BbI-
YUCICHUAM: pelleHne nuddepeHIranbHbIX YpaBHEHUH, BbIYHCIIE-

4 1. YwucnoBsie psabl, CXOAUMOCTh M PACX0IUMOCTh. HeoOxo1u- HJI1-4 OIIK-3
MBIC YCIIOBUS CXOAMMOCTH. [Tpumensier MaTema-
2. Tapmonundeckuii psa. ['eoMeTprueckas mporpeccus. TUYCCKUH armapaT
3. CBo¥icTBa CXOAAIIUXCS PSAIOB. YUCIIEHHBIX METOHLOB

TumnoBsle 3a1a4u K OK3aMCHY I10 BCEM TEMaM COACPIKATCA B y‘le6HO'MeTOI[I/I‘leCKI/IX pa3pa60T—

kax kadenpst 1. 3.2. PIT/I.

Illkana u KpUTCPpUH OLCHHUBAHUSA OTBCTA 06yqa10merocsi MMPpEACTaBJICHBI B Ta6J'II/II_IC

[lIxana Kpurepuu onieHnuBanus
Ouenka 5 BCECTOPOHHEE 3HAHHME TPOTPAMMHOTO MaTepHaia MaTEMaTHKH; Tpa-
(oTIMYHO) BUJIbHOE IPUMEHEHUE MAaTeMaTU4YEeCKUX 3HAHUU B PEIICHUH MPUKIIA/-
HBIX 3a/1a4.
Ouenka 4 3HaHHME MPOTPAMMHOT0 MaTepuana; Halnuue He3HAUUTEIbHBIX OIHOO0K
(xopor11o) B PEIICHNUH 33]]a4; HEJTOCTATOYHOE PACKPBITHE COACPIKAHUS BOTIPOCOB.
Onenka 3 3HAHUE OCHOBHBIX MATEMATHUUYECKUX MMOHATUN, METOJIOB U AJITOPUTMOB,
(YOOBIETBOPUTENHHO) | MOIYCKAET ONTMOKH IMPH MX TPHUMECHCHHUH.
Ouenka 2 HET 3HAaHUSI OCHOBHOTO MPOrPaMMHOr0 Marepuaia, MIPUHLIUIHATIbHBIE
(HEey1OBJIETBOPUTEIBHO) | OMMOKHU MPHU OTBETE HA BOMPOCHI M B PEIICHUU 3a/1a4.
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6 INCT PETUCTPAIIUA U3SMEHEHU

Howmep
u3-
MEHe-
HUS

Howmepa nucros
3aMEHEH- AHHYJIUPO-
HOBBIX
HBIX BaH-HbIX

OcHOBaHME I BHECEHUS N3MEHEHUH

Ilonnuce

Pacmud-
POBKa 1oj-
TUCH

JlaTa BHECe-
HUS U3MECHE-
HUSA




