Munncreperso obpasosanus u nayku Poceuiickoit Denepaimu
(henepansroe rocynapcTsennoe GlomkeTHOE obpasosate/hHOe yupexkIicHHe
Bbicuiero obpaszosanus
«KyGanckuii rocynapersennmiii YHHUBCPCHTET»

(haxybTET MATEMATHKH M KOMIBIOTEPHBIX HayK

PABOYASI [IPOTPAMMA JIMCUMITIMHBI (MOAYJIsI)
B1.5.05S MATEMATHKA

Hanpasnenne noarorosxu/cneunansuocrs 04.03.01 Xumust

Hanpasnennocts (npodmns) / cneunanusanms Heopraunyeckas xumns u Xumus
KOOPAHHALIMOHHBIX COSIHHEeHHMIT

Iporpamma noaroTosxy axazemuyeckas
®opma 0Oyuenns ouxas

Ksanupukauus (crenens) sunyckiuxa Gaxanasp

Kpacnonap 2018



PaGouast mporpamMma JUCHHUIIIAHBI «MaTeMaTHKa» COCTaBlIe€Ha B COOTBETCTBUHU C
benepaabHBIM TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAApPTOM  BBICIIEro
o6pasosanust (PI'OC BO) no HampaB/IeHUIO IIOATOTOBKH 04.03.01 Xumus

ITporpammy cocTaBu(#): ¥% %‘%“% Maxkaposckas T.I'., Kam/.Iem.Hayk,
nomeHT Kad. nHPOPMAIMOHHEIX 00pagoBaTensHbIX TexHomorui ®MuKH Kyol'y

PaGouas mporpamMma JIHUCHMIUIMHBL MaTeMaThKa YTBEpXIEHa Ha 3aceHaHuu
xadenpsl

mpoTtokos Ne 8 «10» ampens 2018 r.

3aBenyromuii kKadenpoit (pa3paboTyurka) A-p Hea.Hayk, Ipod.

I'pymesckuit C.IT.

Pa6ouyas nmporpamma o6Cyx/IeHa Ha 3aceJaHuH Kahenphl 00Iel 1 HeOpraHuIeCKon
xumun 1 UIBT B xumuu

mpotokon Ne 8 «10» ampens 2018 r.

3aBemyromii kadeapoi (BbImycKarole) I-p XUM.HayK, Ipod.

Byxos H.H. il

£

VTBepxkaeHa Ha 3acelaHud y4eOHO-METOAMYeCKOW KoMHCCHH —(aKyIbTeTa
MaTeMaTHKU ¥ KOMIIBIOTEPHBIX HAyK

nipotokoi Ne 2 «17» anpenst 2018 r.

IIpencenarens YMK daxynsrera MKH Turos I'.H. \7[ W‘vw@

Pernen3eHnTsr:

JIynenko E.B., JOKTOp 3KOHOMHYECKMX HAyK, KaHAMNAT TEXHUYECKHMX HayK,
npodeccop Kadeapsl KOMIBIOTEPHBIX TeXHOIOrHH U cucteM KyoI'AY

Bapcykosa B.JO. xaum.¢us-mar.HayK, HOLEHT, 3aB. Kadpenpoil (QyHK. aHanu3a H
anreops! KyoI'y



1 ]_Ie.]'ll/l H 3aJa4Y1 U3YUYCHUSA TUCHUIIJINHBI

1.1 leab AMCHUNIMHBI

Teopernueckas U METOAUYECKAs MOATOTOBKA CTYACHTOB K TPOSKTUPOBAHUIO U
peanu3anuy yueOHO-BOCIIUTATEIHLHOTO MPoLiecca B paMKax MpeaIMeTHONU 0071acTh MaTEMAaTHKH.

[TpodeccrnonanbHbIi ypOBEHh XHMHKOB BO MHOTOM 3aBHUCHUT OT TOT'O, OCBOWMJI JIU OH
COBpPEMEHHBIN MaTeMaTHYECKH arnapar U yMeeT JIM UCII0JIb30BaTh €ro MPU aHAINU3€E CIOKHBIX
XUMUYECKHUX MPOIIECCOB U MPUHATUHU pelieHuil. OaHoM U3 1eneil AUCUUIUIUHBI SBIISETCS
03HAKOMJICHHE CTYJCHTOB C OCHOBHBIMU MOHATHSAMH U METO/laMi MaTteMaTuku. OHU SBISIOTCS
0a30BbIMU U1l U3YUCHUS IPYTUX JUCLMILIMH U B TO K€ BPEMS UCIIOIB3YIOTCS JIJIsl TOCTPOSHUS
TEOPUU U MPUKIIAJHBIX MOJIEJICH, KOTOpbIe HAXOAT HEMOCPEICTBEHHOE IPUMEHEHHE B
M3yYEHUU XMMHYECKHUX MPOIECCOB.

1.2 3agauy JUCHUILIMHBI

- dbopMUpOBaHHE KOMIETCHIIMA, CBS3aHHBIX C MPEICTAaBICHHEM O TMPEAMETe
«MaTeMaTuKa», €€ CTPYKType, KaTeropusix M METO/aX, OCOOCHHOCTSIX OLEHKU IIAHUPYEMbIX
Pe3yJIbTaTOB O0yUYCHHUS;

- M3YYEHHE COBPEMEHHBIX METOJUK U TEXHOJIOTUH 00yUeHUsI MaTeMaTHKeE;

- dbopMHpOBaHHE TOTOBHOCTH CTYIAEHTOB K TMPAKTHYECKOMY MPHUIIOKCHHUIO
MaTeMaTHKH, OpTaHU3alMs MEXIPEIMETHBIX CBA3€il B mporecce OOydyeHUs MaTeMaTHKH;
ucnoibszoBanue cpenacts MKT B oOpa3oBarerHOM Iporiecce.

- 03HaKOMUTh CTYICHTOB C OCHOBaMH MaT€MaTHYEeCKOro arapara, He00X0JUMOro IS
pelIeHus: TEOPETUUECKUX U MPAKTHUECKUX 3a1a4 XUMUYECKUX TTPOLIECCOB;

- IPUBUTH CTYACHTY MaT€MaTUYECKYIO IPAMOTHOCTb, JOCTATOUYHYIO JIJIS
CaMOCTOSITENIbHOM pabOThl ¢ MaTEMaTUYECKOM JINTEPATYPOil;

- Pa3BUTH JIOTUYECKOE MBIIUICHUE;

- HAYYUTh CTYJICHTa MOCTAHOBKE MaTEMaTUYECKHX MOJIEJIECH CTaHIaPTHBIX XUMUYECKUX
3a]a4 U aHAJIU3Y MOJTyYEHHBIX Pe3y/IbTaTOB;

- O0YYHTB CTYJICHTA: KJIACCHUYECKUM METOJIaM PEIICHHS OCHOBHBIX 33/1a4 BEKTOPHOM
anreOpbl, aHAIMTUYECKOW FeOMETPHUH, MAaTEMAaTHYECKOTO aHallu3a, K KOTOPBIM MOTYT
MPUBOAUTH T€ WM WHBIE MPOOJIEMBI XHMUH;

B pe3ynbpTrare nuzydeHus: JUCHUILIMHBI CIIELMAIIUCT JOJIKEH 3HATh:

- OCHOBHBIE TIOHATHS U (OPMYIIBI TUHEHHOM aJireOpbl MaTEMaTUYECKOTO aHaAIN3a,
HCIIOJIb3YEMBIE B PELICHUN XUMUYECKUX 3a7ady;

- METOIbI 9(PPEKTUBHOTO PEIICHUsI XUMUYECKUX 33]1a4 CPEJICTBAMH MaTEeMaTHYECKOTO
aHaImn3a.

2. Mecto aucuuninnsl B crpykrype OOII BO
JucuuruimHa «MaremaTHka» OTHOCUTCS K 0a30BOM yacTh y4eOHOro IIaHa MOJATOTOBKU
OaxanaBpoB 1o HampasieHuto 04.03.01 Xumus u uHGOPMALMOHHO U JIOTUYECKH CBSI3aHA CO
CJICAYIOIUIMMHU AUCHUIUIMHAMU: HHPOPMATUKOM, TEpMOIMHAMUKOMN, (PU3UKON, XUMHEH.
JucuuminuHa Oa3upyeTcss Ha 3HAHUAX, IMOJYYEHHBIX [0 CTaHAApPTY BBICIIETO
00pa30BaHus, U ABJISIETCS OCHOBOM JUISl peLICHHs UCCIeI0BAaTEIbCKUX 3a/1au.

3. TpeOoBaHUS K YPOBHIO OCBOEHMS 1Y CHUTNIIHHBI

[Tporecc n3yueHws TUCIATUTMHBI HANIPaBJIeH Ha (OpMUPOBAHKE CIIETYIONTIX
komnerennuii: OIIK-3, OIIK-5.

4. CopepikaHue U CTPYKTYPa AMCUMILINHBI

OO61mast Tpy10€MKOCTh TUCHUTUTHHBI COCTaBIseT |5 3a4eTHBIX IUHMII.

1.4 IlepedyeHb MJIAHMPYeMBIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IJIAHUPYEMBbIMH Pe3yJbTATAMM 0CBOEHHSI 00Pa30BaTeJIbHOM MPOrPpaMMBbI



N3yuenue

MaHHOW  y4eOHOW JAMCIUILIMHBI
oOyJaronuxcst o0menpoecCHOHAIbHBIX KOMIIETEHITUN

HaNpaBJICHO Ha

¢dbopmupoBaHue y

Conepxanue KoMmoHeHTHEIN cOCTaB KOMIIETCHIIUHN
Kowmrer
KOMIIETEHIIMH (MU
CHIA eé yacTy) 3HATh yMeTh BJIAJIETH
OIIK-3 | crtocoOHOCTBIO OCHOBHBIC MOHATHSA | IPUMEHATh METOJIbI | BIIAJIETh aNIapaToMm
UCIIOJIb30BATh U METOIbI BBICILICH | MAaTEMaTHKU B BBICIIIEH
OCHOBHBIE 3aKOHBI MaTeMaTHKH KaK o0JacTu XUMUH: MaTEeMaTHKU s
€CTeCTBEHHOHAYYH | TEOPETUYECKOMH MIPOBOJIUTH OTHCAHUS
BIX JUCLMILIUH B 0a3bl A1 KOJIMYECTBEHHBIE MPOCTPAHCTBEHHBIX
npoeCCUOHATTLHON | IPUMEHEHUS OIICHKH, bopm "
JeSITeIbHOCTH OCHOBHBIX 3aKOHOB | MOJIEJIMPOBATh YCTaHOBJICHUS
€CTECTBEHHOHAYYH | XMMHUYECKUE KOJMYECTBEHHBIX
BIX JUCIUILUINH B IPOIIECCHI; OTHOIICHU B
npodeCCHOHAIBHON | 00pabaThIBaTh XUMUHU
JeSITeITbHOCTH pe3yabTATHI
OTIBITHBIX
UCCIIEJIOBaHMM Ha
OCHOBE 3aKOHOB
MaTeMaTU4YeCKOi
CTaTUCTUKU
OIIK-5 | crmocoGHOCTBIO K CYIITHOCTh OCYIIECTBISTh ONTUMAaJIbHBIMU
MTOWCKY U COBPEMEHHBIX TIOWCK U CpeACTBaMH IOHCKA
MIEPBUYHON TEXHOJIOTHIl o0OpabatbIBaTh u 00paboTku
00paboTKe HAY4YHOH | MOMCKA U MEPBUYHYIO HAy4YHOM
Y Hay9IHO- MIEPBUYHOMN Hay4YHYIO M Hay9HO- | nH(popmammu,
TEXHUYECKOMH 00paboTKM HAYYHOU | TEXHUUYECKYIO HaBbIKAMU ee
uHhopManuu U Hay4YHO- uH(bOpMAaIIHIO KPUTUYECKOTO
TEXHUYECKOH BOCTIPUSTHS,
uH(popMauu nepenavyu

2. CTpyKTypa M cojiep:KaHue JMCHUIIIHHBI.

2.1 Pacnpe)le.ne}me TPYAOEMKOCTH JUCHMIIJIMHBI 110 BUIaM paﬁoT.

OO0mas TpyI0eMKOCTh TUCIUILIMHBI cocTaBisieT]S 3adueTHbix eaunun (540 ygacoB), uX
pacmpeiesieHre 1Mo BujaaM paboT MpeICTaBIeHO B Ta0JIHIIE
pacnpejienieHre o BuaaM paboT NPeICTaBICHO B TaOIHIle

Bun yueOnoit paboTsl Bcero CemecTtphbl
4acoB (dachn)
1 2 3 |4
AyIMTOpHBIE 3aHATHS (BCEro) 296 72 | 76 | 72 | 76
B Tom uncie:
3aHATHA IEKIIUOHHOIO TUIA 144 36 36 36 36
JlaGopaTopHble 3aHATHS
3aHATHUSI CEMUHAPCKOTO TUTIA (CEMUHAPbI, MPAKTUYECKUE 152 36 | 40 | 36 | 40
3aHATHUSA)




Nuas koHTaKTHas padora

Kontpons camocrosarensHoit padotsl (KCP) 12 2 4 2 4

ITpomexxyrounas arrecramus (MKP) 1,2 03]103]03] 0.3

CamocrosiTesibHasi paboTa, B TOM YHcIe: 115 | 34 37 |7 37

Kypcosas paboma

Ilpopabomka yuebHoeo (meopemuueckozo) mamepuaia 15 14 2 | 14

Bvinonnenue unougudyanbHoix 3a0anutl (0020moeKa

. 9 13 11 2 | 11

coobwenull, npeseHmayuii)

Pechepam 2 4 1 4

[TonroToBka K TeKymemMy KOHTPOJIIIO 4 8 2 8

KonTpoan

[ToaroroBka K 3K3aMeHy 115,8 35.7 | 26,7 2;3, 276,

OO0mas TpyA0eMKOCTh Jac. 540 144 | 144 180 144
B TOM YHCJIE KOHTAKTHAs 309,2 743 | 80,3 74, | 80,
pabota 3 3
3a4. el 15 4 4 3 4

2.2 Pacnpenesienue B10B yueOHOM pa0oThl M MX TPYA0EMKOCTH 110 pa3esiaMm

JAUCHUILIHHBI
Paznensl AuCIUIUIMHBL, H3y4aeMble B IEPBOM CEMECTPE

KommaecTBo yacoB

AynutopHas Breayur
Ne HaumenoBanue pa3aenos Beero paGoTa opHas
paboTa
J | 113 JP | CPC
1 2 3 4 5 6 7
OJ1eMeHThl BEKTOPHOMN aJireOphl 17 |1 6 6 5
5 DJIeMeHTHl aHATTUTHYECKOW T€OMETPHH Ha MJIOCKOCTH 18 | 6 6 6
U B IPOCTPAHCTBE
3 DJIeMeHTHl aHATUTHYECKOW T€OMETPHH Ha IJIOCKOCTH 17 | 6 6 5
U B IPOCTPAHCTBE
4.  |OnpenenuTeny U CUCTEMBI TMHEHHBIX YpPaBHEHUN 18 | 6 6 6
5. |llpexen u HENPEPHIBHOCTH PYHKITUU 18 | 6 6 6
6. |duddepenunanbHoe nucuncienue 18 | 6 6 6
Hmoeo no oucyuniune: 106 | 36 36 34
pas3aensl AUCIHUIUINHBL, H3y9aeMble BO BTOPOM CEMECTpe
Konngectso yacos
Bueaynut
Ne HaumenoBanue pazaenos Beero AYS:%TOO;HM op}z;ﬁ
pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
@YHKIMY HECKOJIBKUX NIEPEMEHHBIX 24 | 8 8 8
WHTEerpalbHOE NCUUCIIEHNE 40 | 14 | 14 12
9. |Auddepennmanpubie ypaBHeHHs | mopsiika 29 | 8 12 9




10. |Auddepenunanbablie ypaBHEHUS 2 MOpsJIKa 20 | 6 6 8
Hmoezo no oucyunaune: 113 | 36 40 37
Pa3nenbl MUCIMIUIMHBL, U3y4aeMbIe B TPETheM CEMECTpe
Konngectso yacos
Breayaut
Ne HaumenoBanue pazaenon Bcero AylflaI/IGT(:)TpaHaﬂ OpHyag
pabota
J | 1I3 JP | CPC
1 2 3 4 5) 6 7
11. |Yucnossie psaabl 13 6 6 1
12 CrerneHHbIC PSAABI U UX TPUTIOKEHUE K 17 | 8 8 1
NpUOIIMKEHHBIM BBIYHUCIICHUSIM
13. |Psanae1 @ypobe 9 4 4 1
14. |]IBoiiHBIC UHTETPAIBI U UX MPHIIOKEHUE 14 | 6 6 2
15. |TpoliHble HHTETPAJIbI U UX NPUITOKEHHUE 9 4 4 1
16. Kpuponuneiinbie unterpaist 1 u 2 pona. @opmyna 17 | 8 8 1
I'puna
Hmoeo no oucyuniune: 79 | 36 3 7
pa3aensl AUCHUIUIMHBL, H3y4aeMble B YeTBEPTOM CEMECTpe
KomnuaecTBo yacoB
Bueaynut
Ne HaumeHnoBaHue paznaenon Beero AYS:%T:TI;HM op}i;;{
pabota
J | 1I3 JP | CPC
1 2 3 4 5 6 7
17 KomOunaropuka Teopus BepositHocTeit. Ciydaiinbie 26 9 8 9
" |cobbrTrs. Omnepariy Hal HUMA
18. |®opmynsl noaHOM BeposiTHOCTH, beileca, beprymnu 26 | 7 10 9
3aKoH pacnpeaeeHus CIIy4ailHbIX BETUYNH.
19. |YucnoBble XapaKTEPUCTUKH TUCKPETHBIX U 29 | 9 10 10
HENIPEPBIBHBIX CITYyYaHBIX BEIIMINH
20. |DneMeHThl MaTEMaTHYECKON CTAaTUCTUKH 32 | 11 | 12 9
Hmoeo no oucyuniune: 113 | 36 40 37
2.3 Coneprxanue pa3aeioB JUCHUNINHBI
2.3.1.JIekunoOHHbIC 3aHATHSA
Neni/m HanmeHnoBanue Coaep:xanue pasgesa dopma
pasnea TeKylIero
KOHTPOJIS
1 DIIEMEHTHI [TonsTre BekTOpa. Onepanuu CIOXEHUs U YcrHas
BEKTOPHOM aireOpsl BbIYMTAHMs BEKTOPOB, YMHOXKCHHME BEKTOpaA OpoBCpKa
Ha YUCJI0, CKAISPHOE, BEKTOPHOE U AOMaIHETo
CMEIIaHHOE MTPOM3BE/ICHHS BEKTOPOB U HX 3aliaHus




cBoicTBa. Pasiioxenue BekTopa 1o
koopauHaTaMm. Onepanuy Haj BEKTOpaMu B
KOoOpAMHaTax. Beruucienue yrios,
IUIOIIAaze 1 00bEMOB Tel U GUTYp C
IIOMOLIBIO ONepalMil HaJl BEKTOPAMH.

DNIeMEHThI CrniocoOslI 3a/1aHus TPSIMOM Ha TIIOCKOCTH VYcrHas
AHAJINTUYECKOU (HopManbHOE, KAHOHUYECKOE, IIPOBEPKa
reOMEeTPUH Ha IapamMeTpUIECcKoe, Yepe3 ABE TOUKH, YEpE3 TEOPETUUECKOT O
IJIOCKOCTH U B TOYKY U yIJIOBOH K03 uiimeHT, ypaBHeHHe | Marepuana
IIPOCTPAHCTBE IPSIMON «B OTPE3Kax»),B3aUMHOE
PacrojoKeHUe NPSAMbIX Ha INIOCKOCTH , YIOJl
MEXy NPSIMbIMH, PACCTOSIHUE OT TOYKHU 0
miockoctu. CrnocoOsbl 3ajaHus INIOCKOCTH B
IIPOCTPAHCTBE, B3AUMHOE PACIIOJIOKEHUE
IJIOCKOCTEH, YroJl MEXy INIOCKOCTSAMH, KoHTpombHas
paccTosiHuE OT TOYKH JO MIIOCKOCTH. paGota
CrniocoObl 3a/1aHus IPSIMOM JIMHUU B
[IPOCTPAHCTBE, B3AUMHOE UX PACIIOJIOKEHUE,
a TaKKe B3aMMHOE PACIIOJIOKEHHUE MPSMON U
miockoctu. Kpubie BToporo nopsuka,
BBIBOJI UX KAHOHUYECKUX YPABHEHHUH.
Martputisi Marpuiibl ¢ 1€MCTBUTEIbHBIMHU YcrHasg
kodpunmrenTamu, ux Buabl. CoBnaneHmne IIPOBEpPKaA
PaHIOB MaTPHULIbI 10 CTPOKaM M cTOJIOLAM, TEOPETUYECKOIO
panr matpunsl. Teopema Kponekepa- Marepuaa
Kanennu. Onepauuu Hag MaTpUIIAMHU:
CJIO)KEHHE U BhIUMTAHUE MATpPHII,
YMHOXEHHE MaTpHI] Ha YKCIIa 1 YMHOKEHUE
Matpul. O6paTHas MaTpuIa.
Onpenenurenu u Onpenenurens N-ro Nopsaxa, YcrHas
CHUCTEMBI JINHEHHBIX MPOCTEUIIINE CBOMCTBA. Beruncienue MpOBEPKA
ypaBHEHH OTIpEACTUTEIS C IOMOIIBIO 3JIEMEHTAPHBIX TEOPETUUECKOT O
peoOpa3oBaHui HaJl CTPOKAMHU U MaTepuaia
cTon0uaMu. ba3ucHbBIN MUHOP MaTpHIIbI,
HaXO0XJCHHUE PaHra MaTpUIbl METOIOM
OKailiMiIeHHs1 MUHOpamu. Pasnoxenue
OTIpeJIeNIUTENS IO CTPOKE (CTONOLY),.
IIpaBuio Kpamepa u ero npumMeHeHue pu
pemenuun CJIY. Meton I'aycca n
MatpuuHblii Metof pemenns CJIIY.
Kommnekchueie uncna | [lonstue o uncinoBom nose. [loctpoenne VYcrnas
(K9) 110JI1 KOMIUIEKCHBIX uncen C. IIPOBEpPKaA
Anrebpanueckas popma 3anucu KY. TEOPETUYECKOT O
Monyne KU, HepaBEHCTBO TPEYTOJIbHUKA. MaTepuana

Tpuronomerpuueckas ¢popma 3anucu KY,




®opmyna Myaspa.. @opmyna Diinepa.

Huddepenunansaoe
WCUHCIICHUE

OyHKIIMOHATBHAS 3aBUCUMOCTD. [ 'paduku
OCHOBHBIX 3JIeMeHTapHbIX pyHKIMH. [Ipemen
[10CJIEI0BATEIILHOCTH, TIpees (PyHKIMH.
CrniocoObl BEIUUCIICHHS TIPEETIOB
3JIEeMEHTapHbIMU cpencTBamu. [lepBelii n
BTOPOi1 3aMeUaTENIbHBIC IIPECIIBL.
[IpousBoanas. Beruucnenue npon3BogHON
cnoxuaol Gpynkuuu. Juddepennna.
[Ipunoxenue npou3BOJHON K BEIYUCICHUIO
MIPEJIeNIOB, K UCCIEIOBAHUIO (DYHKIIHHA U
MOCTPOEHHIO IPa(hUKOB, K PEIICHUIO 3a]a4
Ha ONTUMH3ALHNIO.

IIpoBepka
JIOMAIIHETO
3a1aHus

Komnoxsuym

@YHKIUN HECKOJIBKHUX
MEPEMEHHBIX

[TonsiTHe QYHKIMK HECKOIBKUX
MEPEMEHHBIX, YaCTHBIE TPOU3BOIHbIC
MIEPBOTO M BHICIINX MOPSIKOB,

Qg QepeHIraibl IEPBOro U BBICIIAX
MOPSAKOB, TPAIUEHT, TIPOU3BOIHAS 10
HAaIPaBJICHUIO, SKCTPEMYM (DYHKIIUU
HECKOJIBKHUX MEPEMEHHBIX.

YcrHas
MpOBEpKa
TEOPETHUECKOTO
MaTtepuaia

NHuterpansnoe
HCYHUCIICHUE

[TonaTne HEOTPEAECTICHHOTO UHTETPaJIa, ero
CBOWCTBA M Ta0JIMIIa MHTErPAJIOB, CIOCOOBI
BBIYHCIICHHS HEOIPEISIICHHOTO MHTETpaJia.
[TonsiTHE ONIPEICIICHHOTO MHTETPaIa,
¢dbopmyna Hetotona-Jleitbunna, cnocoobt
BBIYHCIICHHS OTIPEIETICHHOT0 UHTerpaa, ero
MIPUIIOKEHUS.

Komnoksrnym

Teopus
muddepeHranbHbIX
ypaBHEHUH

[Honstue nuddepeHIaTBEHOTO YpaBHEHHUS,
ero pemenus. AuddepeHunanbaole
ypaBHEHHMs IEPBOTO MOpsiKa (¢
pa3aeNAIOIUMHUCSA IEPEMEHHBIMY,
OJIHOPOJHBIE,
nuHeinbie). lud depennmanbupie ypaBHEHUS
BTOPOTO MOPsAKA, JOMYCKAOLIHE
MOHMKeHue nopsaka. HeogHopoaHsie
nuHelHble U PepeHnanbHble ypaBHEHHS
BTOPOT'O MOPSAAKA C TIOCTOSHHBIMHU
KOA(pPHUIHEHTaAMH.

Vcernas
MpOBEpKa
TEOPETHYECKOTO
MaTtepuana

10

YucaoBbie pAAbI

Uucnosble psaibl, UX CXOAUMOCTb U
pacxoAuMOCTh. ['apMOHUYECKUi psijl, €ro
pacxogumocTtb. Heobxonumoe ycrnoBue
CXOJIMMOCTH YUCIIOBOTO psijaa. JloctaTounbie
MPU3HAKU CXOJAMMOCTH PSIIOB: IPU3HAKU
cpaBHeHus, mpusHak Jlamambepa, Komu,




WHTETPAJIbHBIN

VYcrHas
3Hakouepenyrouecs psaabl. [IpuzHak IIPOBEpKa
3HaKo4epeayromuecs .
11 - cxoqumoctH Jlerouuna. AOConroTHAS U TEOPETUYECKOTO
p YCIIOBHASI CXOJIMMOCTh Marepuana
Psaner Tetnopa u MaknopeHa. VYcrnas
PasznoxxeHne OCHOBHEIX 9JICMCHTAPHBIX MIpOBEPKA
HKUUHI B CTENEHHBIE PSIJIBI.
12 CreneHHBIC PSIBI bynin pA TCOPETUYCCKOIO
[Ipunoxenue psAg0B K NPUOIUKESHHBIM
. . Marepuana
BBIYHCIICHUSM 3HAYCHUN (YHKIH,
WHTETPAJIOB.
VYcrHas
Psanpr @ypoe. @opMyiisl 11 BBIYUCIEHUS MIpOBEPKa
13 Psinbr @ypre ero ko3 dunmentos. Psg @ypbe 4eTHBIX U TEOPETUYECKOTO
HEYETHBIX MePUOANYECKUX (YHKITUI MaTepuana
Komnoksuym
VYcrHas
JIBoitHOM HHTETpall, ero CBOHCTBA, METO/EI npoBepka
. BBIYHMCIICHUS. [|BOIHOM MHTErpaj B
14 JIBOVIHBIE HHTETPAIIBI TEOPETUYECKOTO
MOJISIPHBIX KoopauHaTax. [Ipunoxenue
JIBOMHOTO MHTErpania Matrepuaa
VYcrHas
Tp01:1H01:1 WHTErpajl, METOJIbI BBIUMCIICHUSI. npoBepka
. TpoliHOi UHTErpan B UMINHAPUYECKUX U
15 TpoitHble UHTETpAIIBI TEOPETUUECKOTO
chepuieckux koopaunarax. [Ipunoxxenue
TPOMHOIO UHTErpaa. Matepnala
KpuBonuHeiiHble HHTErpabl IEPBOTO U VYcrHas
BTOpOro pona. ®opmyna ['puna. Ycnosue TIpoBepKa
16 KpuBonuneiinbie HE3aBHCHMOCTH KPUBOJIMHEHHOTO HHTETPANA | reoperpyeckoro
uHTerpayibl 1 U 2 poga | oT mytu unTerpupoBanus. [Ipunoxenue MaTepHAIa
KPUBOJIMHEWHBIX UHTETPAJIOB [IEPBOTO U K
BTOPOTO poJia. OJLIOKBHYM
17 DneMeHTbI [IpaBuio npoussenenus. CoequHEHMS: [IpoBepka
KOMOUHATOPUKH pa3MeIeHus, IepecTaHOBKH, COYCTaHUSI. TEOPETHUECKOTO
®opMyIibl, IO KOTOPHIM OHU HAXOJATCS Martepuana
18 Kinaccuueckoe dopMyIa KIacCHUYECKON BEPOSATHOCTH.
onpeerIeHue ['unepreomeTrpuyueckoe onpeaeieHue
BepoaTHocTH. Cymma | BepositHocTU. Cymma coObiTuil. Teopema o TIposepka
COOBITHH. CyMME HECOBMECTHBIX COOBITHA.
B TEOPETHUECKOTO
[IpousBenenue [IpousBenenue coObITHi. Y ClIOBHAS
- MaTtepuana
COOBITHH. BEpPOSITHOCTH. T€OpemMbl O IPOU3BEICHUHN

CJ'Iy‘lElfIHLIX BCJIIMYHH.




19 ITonnas BepodaTHOCTE. | POpMyIia MOJHON BEPOATHOCTU. DOPMYIIbI IIpoBepka

[ToBropHbie coObiTus. | beiteca. IloBropHbIe cOOBITHS. COOBITHSA, TEOPETUYECKOT O
MIPOUCXOAIIME 110 cXeme bepHyiuu. Marepuaia
®opmyna bepnyim.

20 Bunel cinyyaitHbIx Onpenenenne JUCKPETHBIX U HeNpepblBHBIX | KomtokBuym
BEJTMYHH. CIIy4alHBIX BEJIMYMH. 3aKOH PaclpeaeIcHus
JuckpeTHbie 1 JIMCKPETHBIX CIIyYalHbIX BEJTUYUH.

HCMPCPBIBHBIC YuUCIIOBBIE XapaKTEPUCTHKHM:

CI1y4anHbIC MaTEeMaTHYECKOEe OKUAAHKE, UCTIEPCHs,

BCIIMHHHBL. CpelHee KBapaTUIeCKOE OTKIIOHEHUE
JUCKPETHBIX CIIy4alHbIX BEJIMYHH.
HuddepenunanbHas 1 UHTETpaIbHAas
(GyHKIMU pacupeaeneHus HenpepbIBHON
CIIy4aliHOM BeIM4YMHbI. MaremaTuyeckoe
OKUJaHME, JUCIIEPCUs U CPEIHEE
KBaJIpaTU4ECKOE OTKJIIOHEHHE HEITPEPhIBHON
CIIy4aiHOU BEJIMYUHBI.

21 3aKoHBI [TokazaTtenbHOE , pABHOMEPHOE, HOPMAJIbHOE
pacrpeneneHus pacrpeaeieHus.

HEIPEPBIBHOU U IIposepka
JIUCKPETHOM TEOPETHYECKOT0
cnyqaﬁHoﬁ Martcpuaia
BEJIMYHHBI.

22 OneMeHThI [IpenMer MmaTeMaTUYECKON CTATUCTUKH. ITpoBepka
MaTeMaTHYeCKOU [Tonuron u rucrorpamma. Toyeunsie u TEOPETUYECKOTO
CTaTUCTHUKH. MHTEPBAJIbHBIE OLICHKU NIapaMETPOB. Marepuana

Bri6opounsle cpesiHee 1 BbIOOpOUHast
nucrepcus. Merog cyMm U METOJ
MIPOU3BEACHUIN HAXO0XKIEHUS BBIOOPOUHOM
CpenHel u BBIOOPOYHOM JUCTIEPCUH.

23 JInnennas IToHsATHE TUHENHON KOPPEIALUN. IIpoBepka
KOppEIIALUS. Koapduument koppensunu. Bertbopounsie TEOPETUYECKOrO

YpaBHEHUS NPSIMOM JIMHUM PErPECCHH. Marepuana
2.3.2.IlpakTH4yecKkHne 3aHATHSA

Neni/m HanmeHnoBanue Copaepxanue pasgena dopma

pasaena TeKyLIero
KOHTPOJIsA

1 DIIEMEHTHI [TonsTre BekTOpa. Onepanuu CloXeHus u YcrHas

BEKTOPHOM aireOpsl BbIYMTAHMs BEKTOPOB, YMHO>KCHHEC BEKTOpA Ha poBEpKa
YHUCJIO0, CKAIIPHOE, BEKTOPHOE U CMELIaHHOE AOMAIIHETO
MPOU3BE/ICHUSI BEKTOPOB M UX CBOWCTBA. 3a/laHus




PasnosxeHne BeKTOpa 10 KOOpAUHATAM. IIpoBepounas
Onepanuu HajJ BEKTOpaMH B KOOPIWHATAX. pabota
Brruucnienue yrios, miomaaei 1 00beMoB Tell
1 GUTyp C MOMOIIBIO OTepanuii Hal
BEKTOPAMH.
DJIEeMEHTBI CrniocoObl 3a1aHusI MPSIMON Ha TIJIOCKOCTH [IpoBepka
AHAJINTUYECKOU (HopManbHOE, KAHOHUYECKOE, JIOMAaIIHETO
reOMEeTPUH Ha IapamMeTpUIECcKoe, Yepe3 ABE TOUKH, YEPE3 3a/laHus
IJIOCKOCTH U B TOYKY U YITIOBOH K03 (uimeHt, ypaBHeHue
IIPOCTPAHCTBE IPSIMON «B OTPE3Kax»),B3aUMHOE
PacrojoKeHUe NPSAMbIX Ha INIOCKOCTH , YIOJl
MEXy NPSIMbIMH, PACCTOSIHUE OT TOYKHU 0
miockoctu. CrnocoOsbl 3ajaHus INIOCKOCTH B
IIPOCTPAHCTBE, B3AUMHOE PACIIOJIOKEHUE
IJIOCKOCTEH, YroJl MEXy INIOCKOCTSIMM, KoHTpombHas
paccTosiHUEe OT TOYKH J10 IIocKocTH. Crioco0bl paGota
3aJlaHus IPSIMOM JINHUU B IPOCTPAHCTBE,
B3alMHOE UX PacIOJIOKEHHUE, a TAKKE
B3aMMHOE PACIIOJIOKEHHE NPSIMOU U
mockoctu. Kpuble BTOporo nopsijika, BbIBOJL
UX KAHOHNYECKUX YPaBHEHHUHU.
Martputisi Marpuiibl ¢ 1€MCTBUTEIbHBIMHU IIpoBepka
kodhdunmenTamu, ux Buabl. CoBmaieHue JIOMAIIHETO
PaHIOB MaTPHULIbI 10 CTPOKaM M cTOJIOLAM, 3aJlaHus
panr matpunsl. Teopema Kponekepa-Kanemnu.
Onepanuu HaJ MaTPULIAMU: CIIOKEHUE U
BBIUMTAHUE MAaTPULl, YMHOKEHUE MaTpPUIl Ha
qucaa 1 yMHOXKeHHe MaTpull. OGpaTHast
MaTpuIa.
Onpenenurenu u Omnpenenurens N-ro nopsaka, npocreimue | IIposepka
CHUCTEMBI JINHEHHBIX CBOICTBA. BbIunciieHne onpenenuTens ¢ JIOMAIITHETO
YpaBHEHUU MTOMOLIBIO AJIEMEHTAPHBIX MTPe0Opa3oBaHU 3a/1aHUs
HaJ CTpoKamH U cronbnamu. basucHsiit MuUHOP
MaTpHUIIbl, HAXOKJICHUE paHTra MaTPULIbI Tlomartasst
METOJIOM OKalMIIEHUsI MUHOpamHu. Pa3nioxxeHnne KOHTPOJTBHAS
OTIpeIeNIuTeNs o CTpoke (cTonodny),. [IpaBuio pabota
Kpamepa u ero npuMeHeHune npy pelieHuu
CJIY. Meron I'aycca 1 MaTpUUHBIN METO.L
pemenus CJIY.
Kommnekcueie uncina | [Tonsitue o uncnoBom noie. [Toctpoenne nona | [IpoBepka
(KY) KOMIUIeKCHBIX uncen C. AnreGpanyeckas JIOMAIITHETO
dbopwma 3anmucu KU. Monyns KU, HepaBeHcTBO | 3a71aHUS.

TpeyroibHUKa. Tpuronomerpuyeckas popma
3anucu K4, ®opmyna Myaspa.. @opmyiia
Olinepa.




6 Huddepernunansuoe | OyHKIMOHATBHAS 3aBUCUMOCTD. [ 'paduku ITpoBepka

UCYHCIIEHUE OCHOBHBIX 3JIeMeHTapHbIX (yHKuui. [Ipenen JIOMaIIHETO
MOCJIEI0BATEIILHOCTH, TIpees (PyHKIHH. 3a/laHus
Crioco0b! BBIUMCIIEHUS TIPEIEIOB
3JIEMEHTapHbIMU cpecTBaMHU. IlepBrlil u
BTOpOI 3aMeuaTesIbHbIE MIPEEbI.

[IpousBoanas. Beruucienue npou3BoIHON

cnoxxuort pynkruu. nddepennnar. KonrpoibHast
[Ipunoxenue npou3BOJHON K BEIYUCICHUIO pabota
MIPEJIeNIOB, K UCCIEIOBAHUIO (DYHKIMHA U

MOCTPOSHHIO TPa(hUKOB, K PEIICHUIO 3a]a4 Ha

ONTUMU3ALHIO.

7 OyHkuuyn Heckoabkux | IToHsATHE (QyHKIIMM HECKOJIBKUX NepeMeHHbIX, | IIpoBepka

IEPEMEHHBIX YaCTHBIE IIPOU3BOIHBIE IEPBOIO U BBICILIUX JOMAILIHETo
nopsAKoB, AuddepeHnnans: nepBoro u 3a/laHus
BBICILIMX MOPSAKOB, IPAJUEHT, IPOU3BOIHAS 110
HaIPaBJICHUIO, SKCTPEMYM (PYHKIIUU IIpoBepounas
HECKOJIbKUX IIEPEMECHHBIX. pabora

8 WuTerpanbHoe [TonaTue HeonpeAeIeHHOr0 HHTErpaja, ero ITpoBepka

HCUHCIIEHUE CBOMCTBA U Ta0JIMIIa MHTErPaJIOB, CIOCOOBI JOMAILIHETo
BBIUMCIICHUS HEONPEIEICHHOI0 HHTErpaja. 3aJJaHMUA.
I[TonsTre onpenenenHoro uurerpana, hpopmyna | KonTponpHas
Hrrorona-Jleitbuuiia, criocoObl BEIYUCICHNS pabora
OIIpe/IeIEHHOr0 UHTErpaia, ero NpUI0KeHusl.

9 Teopus [onsarue nuddepenmansHoro ypaBaenus, ero | [Ipoepka
muddepeHunanbHelx | pemeHus. Juddepennuansrupie ypaBHeHUs JIOMAIIHETO
ypaBHEHH MIEPBOTO MOPsJIKA (C pa3IeNsIIOIIUMHUC 3a/laHus

[IEpEMEHHBIMH, OJTHOPOJIHBIE,

nuHeinbie). lud depenmnmanbubie ypaBHEHUS

BTOPOT'O MOPAAKA, TOMYCKAOIINE TOHWKEHUE

nopsaaka. HeogHopoHble TMHENHbBIE Tposepouras
nuddepeHraIbHbIe ypaBHEHUsI BTOPOTO paGota
nopsika ¢ HOCTOSHHBIMU K03 urimeHramu.

YucnoBele  psansl, ux  cxogumocte  H | [IpoBepka
pacxomguMocTb. ['apmMoHnMuecknid psg, ero | AOMAIIHEro
pacxoauMOCTh. Heob6xomnmoe yciaoBue | 3aaHU.

10 "IHCTIOBEIS PAAEI CXOJMMOCTH YHCIIOBOrO psiga. JloctaTodHble IIpoBepounas

MPU3HAKA  CXOAWMOCTH  DSJIOB:  TPU3HAKH pabora.
cpaBHeHus, mnpusHak JlamamOepa, Komm,

HMHTETPAJIbHBIN




3HaKOUYEPEaYIOLINECS pAAbL. ITpusnak | IIpoBepka
cxomumoctu  JleitOuuma.  AOcomroTHas U | AOMAIIHEro
3HaKOUYEPEaYIOLINECS

11 YCJIOBHAsI CXOAUMOCTh 3aZlaHus.
PAZBL IIpoBepounas

paborta.

Psaabr Telnopa u Maknopena. | IIpoBepka
Pa3noxxeHue OCHOBHBIX JJIEMEHTAPHBIX | AOMAIIHETO

CreneHHbIe psiabl byHKIUI B CTEIIEHHBIE pAnbl. | 3alaHus.

12 [IpuioKeHHe psaoB K NpUOIMKeHHbIM | [IPOBEPOTHAS

BBIYHCIICHUSIM 3HAYCHHIA dyHkuuii, | PaboTa.
HMHTETPAJIOB.
Psaapr @ypre. @opmynsl st Beraucienus ero | [Iposepka
koddummentoB. Psam  @Dypre dYeTHBIX U | AOMAILIHErO

13 Psnpr @ypse HEUYETHBIX MEPUOIUUECKUX (DYHKITHI 3aZlanus

IIpoBepounas
pabora.
JIBOWiHOW wuHTErpajl, €ro cBoMcTBa, MeToAsl | [IpoBepka
BBIYMCIICHUA. [IBOMHON MHTErpas B IOJIAPHBIX | JOMAIIHEro
14 JIBOMHBIEC MHTErpabl | KOOPAMHATAX. [Ipunoxenue JBOMHOTO | 3aJaHus
HHTErpana Kontponbnas
pabota
TpoliHOM wuHTEerpan, wmeTtoiabl BeluncieHus. | [Ipoeepka
TpoitHOW wMHTEerpan B LWIMHIPUYECKUX U | AOMAIIHETO
15 Tpolinble uHTErpaNbl | chepudeckux  KoopauHarax.  [Ipunoxkenue | 3aAaHMA.
TPOWHOIO UHTErpasa.
KpuBonuneitnele  uHTerpasnsl  nepsoro  u | IIposepka
BrOporo ponxa. Popmyna I'puna. VYciosue | JOMAIIHETO
Kpusonuneiinbie HE3aBUCHMOCTH KPHUBOJIMHEHHOIO HWHTerpaiga | 3alaHus.
16 wHTerpansl 1 M2 poga | OT TyrM  uHTEerpupoBaHus.  Ilpuioxenue | KOHTPOTbHAS
KPUBOIMHEIHBIX ~ MHTerpanoB mepporo u | Pabora
BTOPOI'0 poJa.

17 DNeMEeHThI [TIpoBepka
KOMOMHAaTOPUKHU JIOMAIIHETO

3a/1aHMUs.

18 Kinaccuueckoe dopmyiia KIaCCUYECKON BEPOSTHOCTH. [TIpoBepka
onpeaencHue I'mnepreomeTpudecKkoe OnpeacIeHue AOMalIHEro
BeposTHOcTH. Cymma | BepositHocTH. Cymma coObiTuit. Teopema o 3azanus.
COOBITHIA. CyMM€ HECOBMECTHBIX COOBITHH.

[TpousBenenne [IpousBenenne coObITHIA. Y CTTOBHAS IIpoBepounas
COOBITHH. BEPOSTHOCTh. T€opemMbl 0 IPONU3BEACHUN pabora
CIIyYailHBIX BEJIMYMH.

19 [Tonnas BeposTHOCTh. | POpMya MOJHON BEPOATHOCTUH. DOPMYIIBI IIposepka
HOBTOpHBIe coowrTus. | bereca. HOBTOpHLIe co6biTus. CoObITHS, JOMAIIIHETO

npoucxoismue no cxeme bepnymma. ®opmyna | sananus.

beprymn.




3aKOHBI [TokazaTenbHbIN, paBHOMEPHBIN 1 HOpMalibHbIN | [IpoBepka
pacnpeneneHus 3aKOH PACIIPEICIICHUS CIIy4ailHOM BEJIMUYMHBI JIOMAILIHETO
HEIPEPBIBHOU U 3a7aHus.
JUCKPETHON KonTposnbnas
cirydaitHOM pabota
BEJIMYUHBI.
Maremarnueckas [Ipeamer maTeMaTUYECKON CTATUCTUKH. [IpoBepka
CTaTUCTUKA [Tonuron u rucrorpamma. Toyeunsie u JIOMAILHETO
MHTEPBAJIbHBIE OLIEHKU NIapaMETPOB. 3a/1aHUs
Bri6opounbie cpeHee v BBIOOpOUHast
nucrnepcusi. MeTos1 CyMM B METOT
MIPOU3BEACHUIN HAXO0XKICHUS BHIOOPOYHOM
CpenHel U BHIOOPOYHON JUCTIEPCHUH.
Jluneitnas [ToHsITHE TMHEWHOW KOPPEIALIUY. [IpoBepka
KOppeIinusl KOB(b(l)I/IIII/IeHT KOoppeiiaauu. BLI60quHBIe JTOMAIIHETO
ypaBHEHUS MIPSMOM JIMHUH PErPECCUH. 3a/1aHus.
KonTponbhas
pabora

2.3.3 JIaGopaTopHbIe 3aHATHSA He NPeTyCMOTPEHbI

2.3.4 KypcoBblie padoThl He PexyCMOTPEHbI

2.4 TlepeyeHb Y4eOHO-METOIMYECKOT0 OOecreyeHHs s CaMOCTOSITeJIbHOH PadoThI
00y4YarOIIUXCS M0 JUCHHUILIMHE (MOYJIIO)

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3
YHCiIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 310poBbst (OB3) npenocTasistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHMYCHUSM UX 3/J0POBbS U BOCHIPUSATHS HH)OPMAIIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ie4yaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JIjig U1 ¢ HapyIIEHUMHU CiyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEILHOTO arapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTa,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTU OT

o0yJaromuxcs.

3. O6pasoBaTtenbHbie TEXHONOTUU

KOHTHUHI'CHTa




Cpeau negarormyeckmx TeXHONOrU 0bydeHna NCNOb3YHTCA TEXHONOTUN KPUTEPUANbHO-
OpPMEHTUPOBaAHHOIO 06yYyeHMA (NONHOro YCBOEHUSA) Ha NPAKTUUYECKUX 3aHATUAX, NpobaemHoe obydyeHune
Ha JIEKUMOHHbIX N MPAKTUYECKMX 3aHATUAX, TEXHO/I0TNS Ba/IbHO-PENTUHIOBOMN OLLEHKU AOCTUMKEHUN
CTYZAEHTOB: TECTUPOBAHUE HA NMPAKTUYECKUX 3aHATUAX, MOLY/IbHOE 0byYeHue.

N3 MHGOPMALMOHHBIX TEXHOIOTUIA 0BYYEHUA MPUMEHAIOTCA MY/IbTUMEZMA TEXHONOTUMN (
NCMNO/Ib30BaHWE 3/IEKTPOHHOTO Y4ebHO-METOAMYECKOTO KOMIIEKCA) Ha MPAKTUYECKUX 3aHATUSX,
NCMNO/Ib30BaHWE MHTEPAKTUBHOM AOCKN Ha NEKUMOHHbIX 3aHATUAX. MHTEPHET-TEXHOIOTUU B
camocToATe/IbHOM paboTe CTyAEHTOB.

[Na MHBANMAOB M L, C OFPaHUYEHHBIMW BO3MOXKHOCTAMM 34,0P0BbA pPeannsytoTcs
MHAMBMAYANbHblEe 06pa30BaTe/ibHbIE TEXHONOMM, KOTOPbIE MO3BOAAOT NONHOCTHIO
WHAMBUAOYANN3UPOBATL CoAepKaHNe, METOAbl U TEMMNbl y4ebHON AeATeNbHOCTU MHBaAKAA, BHOCUTL BO
Bpems HeobxoaMmble KOPPEKUNUN B AeATE/IbHOCTb CTYAEHTA-UHBANNAA TaK U B AEATENbHOCTb
npenogasarens.

[ns nny, c orpaHNYEHHbIMW BO3MOXKHOCTAMM 340Pp0Bbs NpeayCcMOTPEHA OpraHM3aUmns KOHCYAbTaumi co
CTYAEHTOM NPW MOMOLLN 3/TIEKTPOHHOM MHOPMaLUOHHO-06pa3oBaTenbHoM cpeapbl BY3a.

B pamKax peanmsaumm KOMNETEHTHOCTHOIO Noaxoda NpeAycMaTpMBatoTCA caeaytolme OCHOBHbIE
BMAbl aKTUBHbIX U MHTEPAKTUBHbIX GOpPM NpoBeaeHUs yYebHbIX 3aHATUIA, KOTOPbIE YKa3blBatoTcA B paboumx
nporpammax AUCcUMnAnH, npodeccuoHanbHbIX MOAYNEN, NMPAKTUK B paMKax KOTOPbIX OHU peanunsytoTca:

— aHaNM3 NPOU3BOACTBEHHbIX CUTYaALUiA;

— pa36op KOHKPETHbIX CUTyaLuii;

— NCUXONIOTUYECKUE U UHDbIE TPEHUHTIU;

— rpynnoBbie A4UCKYCCUM U Ap.

3aHATHE C pa3bopom KOHKpPeTHbIX CUTyaLuii No Gopme OpraHmnsaLmMm NOX0XKa Ha IEKLMIO-
OVCKYCCUIO, B KOTOPOI BOMPOCHI 1A 06CyKAeHMA 3aMeHEHbl KOHKPETHOM CUTyaLMel, npegnaraemomn
obyyatowmMmes Ana aHanm3a B YCTHOM UK nucbMeHHon popme. O6CyKaeHNE KOHKPETHOM CUTYaLmm
MOXKET C/IYKUTb Npentoament K ganbHenwen TpaguumMoHHOM NeKUUM U MCNONb30BaTbCA A5
aKUEHTUPOBAHUA BHUMaHMA ayaAUTOPMM Ha U3y4aeMOM maTepuane.

DOuckyccua — 31o nybandyHoe obeykaeHne unm cesoboaHblt BepbanbHbIi 06MEH 3HaHUAMMY,
CYXKAEHUAMMU, UOAEAMMN NN MHEHUSAMM NO NOBOAY Kakoro-nmbo cnopHoro sonpoca, npobaemsl. Ee
CYLLECTBEHHbIMW YEPTAMM ABAAIOTCA COYETAHWE B3aMMOAOMNO/THAIOLWLErO AManora u obcy»aeHusa-cnopa,
CTO/IKHOBEHME Pa3/INYHbIX TOYEK 3PEHUS, NO3ULUIA.

Konnokenym — Bug, yuebHbIX 3aHATUM, NpeacTaBastowmii cobolt obeyxaeHme nog pyKoBoACTBOM
npenogasaTesia WNMPOKOro Kpyra npobaem, Hanpumep, OTHOCUTENbLHO CAMOCTOATEIbHOTO 601bLIOro
pasgena NeKUMOHHOro Kypca UM OTAE/NbHbIX YacTeN KaKon-1M60 KOHKpeTHOM Tembl. OH MOXKEeT BKo4YaTb
BOMPOCHI M TEMbI U3 U3YyYaeMOWN ANCLMUNANHDI, HE BK/IIOYEHHbIE B TEMbI NPAKTUUYECKUX N CEMUHAPCKUX
3aHATUI. KONIOKBMYM MOXKET NPoBoAUTbLCA B dopme NHAMBUAYanbHOW Becenbl npenosaBaTens co
CTYAEHTOM WAW KaK rpynnoBoe obcyKaeHue.

Pa36op KOHKPEeTHbIX cuTyauuii (Kelic-metopg). MeTop, KelicoB npeacTaBaseT coboi nsydeHue,
aHanM3 1 NPUHATUE PEeLLeHUI NO CUTYaLUUKM, KOTOopasa BO3HWKNA B pe3y/ibTaTe npouclieawmnx cobbitni,
peanbHbIX CUTYaAUUIA UM MOMKET BO3HUKHYTb NPU onpeaesieHHbIX 06CTOATENbCTBaX B KOHKPETHOM
OpraHn3aLmm B TOT MU MHOM MOMEHT BPEMEHM.

TpeHuHr — dopma aKTUBHOIO 0OYyYEHMUA, LLE/IbI0 KOTOPOro ABASETCA Nepesaya 3HaHWUM, pasBuTUe
HEKOTOPbIX YMEHW 1 HAaBbIKOB; METOZ, CO34aHMA YCNOBUIM A1 CAMOPACKPLITUS Y4aCTHUKOB U
CaMOCTOATENbHOrO NOMCKa MMM cnocoboB pelueHnsa npobaem.

cemectp BMA 3aHATUA Ucnonb3yembie MHTEPAKTUBHbIE BCero MHTEPaKTH
obpasoBare/ibHble TEXHONOIMU NO TeMe yacos BHbl€ Yacbl
1 CeMMHapcKoe Pa3bop KOHKPETHbIX CUTyauuin no Teme 6 4
3aHATHE «BekTopbl. Onepauuu Hag BeKTOpamu B

KoopguHatax. MpunoskeHne onepaumii Hag,
BEKTOPaMM B HAXOMAEHUM Nolaten u
06bemoB ouryp»

CeMMHapcKoe Konnokemym no Teme «AHanuTMYecCKan 6 4
3aHATME reomeTpua Ha NJOCKOCTU»




ceMuHapcKoe pa3bop KOHKPETHbIX CUTyauuin Mo Teme 6 4
3aHATMe «AHanuTnuyeckasn reomeTpus B

NpOCTpaHCTBE»
CeMMHApCKoe Ouckyccna no Teme: «Onpegenutenn u :6 4
3aHATME peLleHme CUCTEM JIMHENHDBIX YPAaBHEHUN»
cemnHapcKkoe Pa3bop KOHKPETHbIX CUTyauuii nNo Teme: 6 4
3aHATME «lMpegen n HenpepbIBHOCTb GYHKLUNY
ceMuHapcKoe TpeHuHr no Teme: «OuddepeHunanbHoe 6 5
3aHATME ncyncneHme»
Bcero vacos 36 25
CeMUuHapcKoe Pa3bop KOHKPETHbIX CUTyauuii nNo Teme: 8 6
3aHATME «DYHKLNM HECKOJIbKUX NepeMEHHbIX»
CeEMMHApCKoe Konnokemym no Tteme: «MHTerpanbHoe 14 10
3aHATME ncymcneHme»
CeMMHApCKoe Auckyccna no teme: «AndpdepeHumnanoHbie 12 5
3aHATME ypasHeHua 1-ro nopagka»
ceMuHapcKkoe Pa3bop KOHKPETHOM cuTyauumn no Teme: 6 4
3aHATME «AnddepeHunanoHoie ypaBHeHUA  2-TO

nopagka»
Bcero 40 25
cemMunHapckoe TpeHUHr no Teme: «4ucaosble pagbi» 6 4
3aHATME
CeEMMHApPCKoe Auckyccma no teme: «CreneHHble pagbl u 8 4
3aHATME NpUMeHeHMe UX K NPUBAUMKEHHbBIM

BbIYMCAEHUAM
cemMunHapckoe Pa3bop KOHKpPETHOM cuTyaumu Mo Teme: 4 4
3aHATME «Pagbl Pypber
CeEMMHApCKoe Konnokenym no  Teme:  «/[lgoliHble 6 4
3aHATME WMHTErpasabl U UX NPUNOKEHUAN
ceMuHapcKoe TpeHuHr no Teme: «TpolHbIE MHTErpanbl U 4 2
3aHATME UX NPUONKEHUAN
ceMuHapcKoe Pa3bop KOHKPETHOM CUTyauuu no Teme: 8 7
3aHATME «KpuBonuHenHble uHTerpansl 1-ro n 2-ro

poaa v ux npunoxeHune. Popmyna MNprHa»
Bcero 36 25
CeMUuHapcKoe Pa3bop KOHKpPETHOM CUTyauum Nno Teme: « 8 4
3aHATMe KombuHatopuka. CayyaliHble cobbITUA.

Onepauunmn Hag HUMKU»
CeEMMHApPCKoe Ouckyccna no Teme: «Popmynbl NoaHom 10 6
3aHATME BEPOATHOCTW, popmynbl belieca. Popmyna

bepHynnn»
ceMuHapcKoe Konnokenym no Tteme: «[UCKpeTHble W 8 6
3aHATME HenpepbiBHble C/yYaillHble BeanuyuHbl. Ux

YUCNOBbIE XapPaKTEPUCTUKM»
ceMuHapcKoe Auckycecuna no Teme: «3aKOoHbI 4 2
3aHATME paBHOMepHOro " HOpPManbHOro

pacnpegeneHua cay4yamHom BeNYMHbI
CeMMHapcKoe Konnokemnym no Teme: «IeMeHTbl 10 7




3aHATUE

MaTEMaTMYECKOMN CTaTUCTUKNY

Bcero

40

25

UToro

152

100

4.

OIIeHO‘IHBIe cpeacrea AJIs TERKYLIEro KOHTPOJIAA ycneBaeMoCcTu

MPOMEKYTOYHOM aTTeCTAlNHU

ocoarwhE

IIPSIMBIX.
7.
8.
9.

10.
11.
12.
13.

MCTOA0M.

14.
15.
16.
17.
18.
19.
20.

BOITIPOCHI K DK3AMEHY 3A 1 CEMECTP

ITonsTue BekTopa. KommmHeapHOCTh BEKTOpOB. X paBeHCTBO.

Onepaiuu Haj BekTopaMu. VX cBoiicTBa.

Ornepanuu HaJl BEKTOpaMHU B KOOPIMHATAX.

VpaBHeHuUs TPSAMOM JTUHUU HA TUIOCKOCTH.

Paccrosinre OT TOUKH 10 IPSIMOIA.

VYron Mexay npsMbIMU. Y CII0BHE MApauIeIbHOCTU U NEPIEHAUKYISIPHOCTH

YpaBHEHMS INIOCKOCTU B IIPOCTPAHCTBE.

VYpaBHEHHUs IPSMOU B IPOCTPAHCTBE.

B3anmHOe pacrosiokeHne NpsiMOr U INIOCKOCTH.

KaHoHunueckue ypaBHEeHUs AJUIUIICA, TUIIEPOOJIBL, TapadoJIbl U OKPYKHOCTH.
Onpenenurenu. VX cBoiicTBa.

Matpuusl. Onepanuu Hajg Matpunamu. Mx cBoiicTsa.

u

Pemmenue cuctem nuHelHbIX ypaBHeHH MeToioM Kpamepa, ['aycca, MmaTpudyHbiM

[Ipenen nocienoBaTebHOCTH U (DYHKIIUH.

beckoHedyHO Manble BennuuHbl. X cBolicTBa

TeopeMsl 0 npezenax.

IlepBbIil 3aMeyaTENbHBIN MIPEIEN.

Bropoii 3ameqarenbHbIi Ipeael.

HenpepoiBHocTh ¢ynkiuu. Knaccudukanus Touek paspeiba.
[TpunokeHns MPOU3BOJHON K BBIYUCIEHUIO IPEEIIOB, K MCCIEI0BAHUIO

(GyHKLIUH ¥ TOCTPOEHHIO rPauKOB.

21.

3a7JauH.

22.

HauGonspiiee n HaumeHblliee 3Ha4eHUs] PYHKIIMU Ha OTpe3ke. MUHHUMaKCcHbIE

Teopewms! Jlarpanxka u Pois.

BOIIPOCHI K OK3AMEHY 3A 2 CEMECTP

1.DyHKIIMN HECKOIBKUX MEPEMEHHBIX. HacTHbIE MPOM3BOIHBIE EPBOTO MOPSIAKA
Huddepenunan GyHKmm.

2. DkcTpeMyM GQYHKIIMHA HECKOJIBKUX MIEPEMEHHBIX.

3. IIpon3BoaHas Mo HanpaBIeHUIO. ['painueHT.

4. HaubGonpuiee n HauMeHblllee 3HaYeHHe (PyHKIHU B 001aCTH.

5. Meroa HauMEHBIIUX KBAAPATOB.

6. [TepBooOpasHas GyHKIIMH U HEOTIPEACICHHBIN HHTETPaJ.

7.CBoiicTBa HEOIpeaeIeHHOTO HHTerpana. Tabauia nHTerpasos.



8.MeToabl UHTErPUPOBAHUS.

9.11oHsiTHE ONPENETEHHOTO HHTErpala, €T0 TEOMETPUUYECKUI CMBICII.

10.CsoiictBa onpenenennoro uaterpana. ®opmyna Herotona-Jleiibnuma. CrocoOs
BBIUMCJICHHSI ONIPEICIICHHOIO UHTerpaa.

11.I'eomeTpuyeckoe MpUII0KEHUE ONPEAEIEHHOI0 HHTErpasa.

12.Duznyeckoe ero NpuiiokKeHue.

13.HecoOGCcTBEHHBIE UHTETPAJIBI.

14. Iuddepenunanbable ypaBHEHHS MEPBOT0 NOpsAKa ( € pa3AesouIMUCs
NepEMEHHBIMH, OJTHOPOHbBIC, TUHEHHBIE). CIOCOOBI UX PEILICHHUS.

15. Iuddepenunanbable ypaBHEHUS BTOPOTO MOPAIKA, AOMYCKAIOIINE MOHIKEHNE
HOpsAJKA.

16.Teopembl 06 0011IEM pEIICHUH OJTHOPOJIHOTO ¥ HEOJHOPOIHOTO JTMHEHHOTO
TuQepeHInaIbHOr0 YpaBHEHUS! BTOPOTO MOPSIKA.

17.HeomHnopoaHble U OAHOPOAHBIE JIMHEHHbIE TUu(depeHInaTbHbIE YPaBHEHUS BTOPOTO
HOpsi/IKa C MOCTOSTHHBIMHU KO3 QUIIEHTaMH.

BOIIPOCEHI K 5K3AMEHY 110 MATEMATUKE 3A 3 CEMECTP

1.Ilonstue psaa. Ero cxonMMocTs U pacXOAUMOCTb.

2.T'apmonunueckuii psaa. Ero pacxonumocts.

3.CBOIICTBA YHCIIOBBIX PSIIOB.

4.Heo6x0aMMBbIi MPU3HAK CXOJIMMOCTH YHCIOBOTO psija.

5. ITpu3Haku cpaBHEHUS PSAJOB.

6.[1pu3nak cxonqumoctu Jlanambepa.

7. AGcomoTHast CXOJUMOCTb. AOGCOJIIOTHO U YCIIOBHO CXOASAIIMECS PSI/IbL.
8.3nakouepenytouuecs psaasl. [Ipuznak Jleitbuua.

9.Crenennsle psabl. Paanyc n MHTEpBall CXOIMMOCTH CTEIIEHHOTO psijia.
10.Pa3noxxenue GpyHKIMIA B CTETIEHHON DAL,

11. Psn Makinopena. Paznoxenue B psg MakiiopeHa 31eMeHTapHbIX (QYHKIUI.
12.ITpuMeHeHre CTENEHHBIX PSAA0B K MPUOIMKEHHBIM BBIYMCIICHUSIM.

13.Psan Teiinopa. Tpuronomerpuueckue psasl @ypse. Henonneie psaast Oypse.
14.3agaua, mpuBOASIIAs K TOHSATHIO TBOMHOTO MHTETpasa.

15.0npenenenne ABOMHOrO UHTErpana. Ero reoMeTpuuecKuii CMbICI.
16.JIBoliHOI MHTErpaj B MPSIMOYTOJIbHBIX AEKAapPTOBBIX KOOPAUHATAX.
17.J1BOliHOI MHTErpaj B MOJSPHBIX KOOPAUHATAX.

18.ITpunosxeHus: ABOMHOTO UHTETpAJIa.

19.3amava. npuBOAIIas K MOHATUIO TPOMHOTO HHTETpaIa.

20. Omnpenenennie TPOMHOTO UHTETpaa.

21.Bpruncnenyre TpOWHOTO UHTETpalla B 1EKapTOBBIX KOOPAUHATAX.

22 .BpruncieHue TpOWHOTO UHTErpajia B MWIMHAPUYECKUX U CHPEepUUECKUX KOOPAUHATAX.
23. IIpunosxeHus TpOMHOrO UHTETpaa.

24 .3anada, mpuBOASAIIAs K TOHATHIO KPUBOJIMHEWHOT'O UHTETpaJia epBOTO Po/Jia.
25.0npeneneHne KpUBOJIMHENHOTO MHTErpaja nepBoro pojaa. Ero cBoiicTsa.
26.3ama4a, MpUBOASIIAs K MOHATUIO KPUBOJIMHEMHOTO MHTETpajga BTOPOro poa.
27. Onpenenenne KpUBOJIMHENHOTO HHTETpasia BTOporo poaa. Ero colicTsa.
28.11pnnoxeHnst KpUBOJIMHENHBIX MHTETPAJIOB IIEPBOIO U BTOPOT'O poja.

29. ®opmyna I'puna.

BOITPOCBHI K 5K3AMEHY 110 MATEMATHUKE HA 4 CEMECTP

1.DneMeHThl KOMOUHATOPUKH.



2.Ilpeamer Teopuu BEPOSTHOCTEH.

3.Buibl ciiydailHbIX BEJTMYMH.

4.Knaccuueckasi BEpOSITHOCTh U €€ CBOMCTBA.

5.BeposATHOCTD «KOHTPOIUPYET KAUYECTBO IPOIYKLIUH.

6.0tHOCHUTENBHAS YacToTa. CTaTUCTUYECKAs BEPOSITHOCTD.

7. Cymma coObiTHil. Teopema ciiokeHus: BEpOSITHOCTEH HECOBMECTHBIX COOBITHH.

8.IlpousBenenust coObITHIA .Y CIIOBHAsE BEPOATHOCTh. TeopemMa yMHOKEHUS
BEPOSATHOCTEM.

9.®@opmyna noiaHOM BeposTHOCTH U (popmyna beiieca.

10.IToBTOpHBIC HE3aBUCKHMBIE UcTIbITaHUA. DopMmynna bepHyriu.

11. JluckpeTHble U HENPEPHIBHBIE C1y4YailHbIE BEIUUNHBI.

12. 3akoH pacnpeaesieHus: JUCKPETHON CIy4ailHON BEJTMYUHBI.

13.Maremarnueckue onepanuy HaJ| cillydailHbIMM BETMYMHAMU. MaTtemaTtnyeckoe
0KUJAHUE TUCKPETHOM CIy4ailHON BETMYHHbI

14. lucniepcust TUCKPETHOM CllydaliHOM BEIMYMHBI U €€ cBoiicTBa. CpeaHee
KBaJPaTUYECKOE OTKIOHEHHUE.

15.MaremaTtndeckoe 0KHIaHHE U TUCTIEPCHSI YKCIIa TOSBICHUN COOBITHS B
HE3aBUCUMBIX UCTIBITAHUSX.

16.3aK0H OOJBIIMX YKCEN.

17.1nTerpanpHas GyHKIUS pacipeleleHHs] HeIIPEPhIBHOW CITy4ailHON BEJIMYUHBL.

18. Iudpdepennnanpaast GyHKIHS pacpeeIICHUS.

19. YUnucnoBele XapaKTEpUCTUKU HETIPEPBIBHOM CITy4yallHOM BEJTUYMHBL.

20. PaBHOMEpHOI1 pacnpeienieHne HENPEPbIBHOM CIy4aiiHOM BEJINYMHBI.

21. 3aKOH HOPMAJILHOT'O PacHpeIeICHUsI.

22 PacnipenienieHne CITy9aifHbIX OMIMOOK M3MEPEHUSI.

23./IByMepHbI€ Cly4ailHble BETUYUHBL.

24.I'eHepalibHasi COBOKYITHOCTb U BBIOODKA.

25.0ueHka napaMeTpoB reHepaibHOW COBOKYITHOCTH IO €€ BHIOOPKE.

26.JloBepUTENbHbIE HHTEPBAJIBI IS IAPAMETPOB HOPMAJIBHOI'O PACIIPEICICHHUSL.

27 .HaxoxaeHue BBIOOPOYHOM cpeiHel 1 BBIOOPOUYHOM TUCTIEpCUH METO0M
IIPOU3BEJICHUN U METOJIOM CYMM.

28.JIuneliHas KOppesIysl.

KonTtponbHbIe, KOIOKBUYMBI OIICHUBAIOTCS 1O MATUOATUTFHOM cUCTeME. DK3aMeHbI
OLICHUBAIOTCS 10 CUCTEME: HEYJOBJIETBOPUTEIBHO, YAOBIETBOPUTEIBHO, XOPOLIO, OTJINYHO. Ha
MPAKTUYECKUX 3aHATUAX KOHTPOJIb OCYILIECTBIISETCS IPU OTBETE Y IOCKHU U IIPU NIPOBEPKE
JIOMAILHUX 3aJaHUMN.

KoHTpo1bHO-U3MepuTe/IbHbIe MaTePHAIbI

50-60 % mpaBUIIBHBIX OTBETOB — YIOBJIETBOPUTEIHHO;
61-80% mpaBUIBHBIX OTBETOB — XOPOIIIO;

Csbitie 80 % mpaBUIIbHBIX OTBETOB — OTIMYHO.

OneHouyHble CpeACTBa [UIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/I0pOBbsI BEHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— TpU HEOOXOJUMOCTH HMHBAIMJIAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
3/10pOBbS MTPENOCTABIIAETCS JOMOJIHUTEIBHOE BPEMsI sl IOATOTOBKM OTBETA HA DK3aMEHE;

,— TpU HEOOXOAMMOCTH JJisi OOYYaloIIMXCS C OrpaHUMYEHHBIMH BO3MOYKHOCTSMHU
3/I0pOBbsI U MHBAJIUOB MPOLEAYPa OLCHUBAHUS PE3yIbTATOB O0YyUEHUS MO JAUCHUILIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B rieyaTHOU popme yBeIMUEHHBIM HIpUPTOM,



— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO ammapara:
— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

HaHHHfI MNEPCUCHb MOXKET OBITh KOHKPETU3UPOBAaH B 3aBHCHMOCTH OT KOHTHHI'CHTa

o0yyJaromxcs.

BapuaHTbl KOHTPOJIBHBIX PadoT:
1 cemectp

KontponsHas padora Nel

1. Tanst Tpu BekTOpa a(1;2;3) b(2;1;3) c(2;3;1)

Haiitu yros Mexay BekropaMd m=a+2b—-c, n=2a-b+2c

2. lanb! BepmuHbl yeTbipexyroibauka A(—9;0), B(—3;6),C(3;4), D(6;—-3) . Haiitu:
1) Touky nepeceuenus quaronaneit AC u B/I,

2) yron mexay HUMH, 3) ypaBHeHue BbicoThl BP, 4) mepumerp AABC,

5) ypaBHEHHUE OKPYKHOCTH ¢ 1IleHTpoM B paguyca BC.

3. ®okychl TUNEPOOIL COBNAAAIOT ¢ oKycamu smmunca 9x? + 25y — 225 =0. CocTaBbTe
ypaBHEHHE THIIEPOOITBI, €CIIH €€ IKCIIEHTPUCUTET paBeH 2.

X, + X, + X3+ X, =2
3. Jlana cucteMa ypaBHEHUH X, — X, +2X; —2X, =3.

X, + X, +4X; +4x, =1

1) Pemuts cuctemy3x3 ¢ momorisio popmyn Kpamepa.

_)>I

2) CucreMy 3X3 pelInTh ¢ TTOMOIIBIO 06PATHOM MATPHUIEL, Ha s eé o Gopmyne A~ =

>~

4. BeryrcnuTh TPOU3BOHBIC (QYHKITHI:

COS X
a) U +4x ————

1+ 2sin x

6) In arctgv1+ x?

2cemecTp

KonTtponsHas padora Ne2

1. Haiitu nepBooOpa3Hble GyHKIUI U TPOBEPUTH TUD(HEpPEHITNPOBAHUEM PE3yIbTaThI



1-x3
b 1-x °

X2

2
) cos?(x3 +1

2. BeraucnuTh ornpeneseHable HHTerpaisl o Gpopmyse Herotona-JleitOnuna.

1) ])'(2" + xex)dx ;
]

2

2) J In(2x + 3)dx

0

3. Haiitu obmee pemenue audQepeHnnaibHbIX ypaBHEHUH.
1) (xy2 +y? }dx + (x2 - xzy}:iy =0;

. 1.
2) y'+ycosx = Estx

KonTposmpyroumue 3aganus 1js CTYAEHTOB 2 Kypca.

1) Ha 6 kaproukax Hamwmcansl OykBel E, O, P, U, T, 4. Ilocne TtmiareabHOro
nepeMeluBaHus OepyT IO OAHOM KapTouke M KIAAyT HocienoBarenbHO psjioMm. Kakosa
BEPOSATHOCTb TOT'0, UTO nostydutcs cinoBo « TEOPUS»?

2) KakoBa BeEpoOsTHOCTb TOTO, YTO MOCIHEAHsSS Iudpa CciaydyailHO BBIOPAHHOTO
TeneOHHOTO HOMEpa paBHa 5 wiu 67

3) [IpodcorozHast opranuzanus umeeT 12 MyTeBOK, U3 HUX 3 — B MIEPBbIi JOM OT/AbIXA, 5
— BO BTOpoil 1 4 — B Tpetuil. KakoBa BEpOSITHOCTh TOTO, YTO TPH JAPYyTa MOMAIYyT B OAUH JOM
orabIxa?

4) B mepBoM sIIMKE HAXOAATCS Iapel ¢ Homepamu 1, 2, 3, 4, 5, BO BTOpOM — C
HoMepamu 6, 7, 8, 9, 10. M3 xaxoro smuka BBIHYJIX 110 OJHOMY Hiapy. KakoBa BeposATHOCTB
TOT0, YTO CyMMa HOMEpOB OyzeT paBHAThHCS 117

5) Ctpenok cTpernsier Mo MHUILICHH, pa3/ieiecHHON Ha 3 yacT. BeposTHOCTh momaaHust
B nepByto obnacts paBHa 0,41, a Bo BTopyto — 0,22. HaliTu BEpOSTHOCTH TOTO, YTO CTPEJIOK MPHU
OJITHOM BBICTpEJIe MOMaJeT J100 B MEPBYIO, TMO0 BO BTOPYIO 001aCTh?

6) CxoIBbKUMH CLIOCOOAMHU MOXKHO PacCTaBUTh Ha MoJike 10 KHUT, U3 KOTOPBIX 3 KHUTH
— COOpHHUKH CTUXOB, TaK, YTOOBI COOPHUKH CTHXOB CTOSJIM PSIIOM B ITPOU3BOJILHOM MOpsAKE?

7) Ha 5 xaproukax Hammcanbl OykBel E, LI, B, bl, T. Ilocne TmarensHoro
nepeMeluBaHus OepyT MO OJHOM KapTouke M KIaAyT HocienoBarenbHO psjoM. Kakosa
BEPOATHOCTH TOTO, UTO nostydutcs cinoBo « L IBETHI»?

8) CKONBKO CyIIecTBYeT BBIpRKEHHH TOXICCTBEHHO PaBHBIX Npom3BeneHHIo abcd,
KOTOPBIE MOJIYJArOTCSl U3 HETO NIEPECTAHOBKON MHOKHTENEH?

9) U3 30 sKx3aMEHAIIMOHHBIX OMJIETOB MO MAaTEMATHKE CTYIEHT YCIEN MOArOTOBHUTH 15
nepBbIX U 3 mocinenHux Omiera. KakoBa BEpOSTHOCTb TOTO, YTO HA DK3aMEHE €My JOCTaHETCs
OuseT, KOTOPbI OH HE MOATOTOBHI?

10) CkonbKo MATH3HAYHBIX Yuces (0e3 MOBTOPEHHUs (P MOKHO COCTABUTH) U3 IIUPP
0,123, 4?

11) U3 20 ywammxcs Kjgacca HYXHO BBIOpaTh CTapOCTy M €ro 3aMECTHTEIS.
CKOJBKUMH c1IOcO0aMH 3TO MOYKHO C/1e€1aTh?



12) B xopoOke 6 ONMHAKOBBIX H3JENIWH, TpUUeM 3 M3 HUX OKpamieHbl. Haymauy
u3BJeueHbl 2 u3nenus. HailTu BEpOATHOCTH TOTO, YTO OHU OKPAIIICHBI.

13) B kxomaHae MO I[JIABAHUIO 5 4YEIOBEK IMOKA3bIBAIOT OJWHAKOBO XOPOIIUE
pe3ynbTaThl. CKOJNBKMMH CHOCOOAMHM M3 HHMX MOKHO BBIOpaTh JBOMX MJI y4acTHS B
COpEBHOBAHUSX?

14) CkoNbKO TPEX3HAYHBIX YHCENI MOXHO COCTaBUTh M3 mudp 1, 2, 3, ecnu Kaxmas
udpa BXOAUT B M300pAKEHUS YHCIa OUH pa3?

15) B ypue 30 mapos: 10 kpacHbiXx, 5 cuHux u 15 Oenwix. HailiTh BeposSTHOCTH
MOSIBJICHUS LIBETHOTO 1apa?

13. Pemnth 3ala'iM, CBA3AHHLIC C TUCKPECTHBIMU C.]'[y‘lﬂileBlMH BCINYMHaAMHU

CrnyuyaitHas nuckpeTHas BennunHa X 3a/1aHa 3aKOHOM pacrpe/esieHus (CM. Tabiuiy).
HaiiTn maremMaTuueckoe okugaHue, TUCIIEPCUIO U CpeHee KBaApaTHUHOE OTKIOHeHHE X

1)

X |1 3 6 7

03 (02 |01

2)

0,2 04 |01

5. IlepeyeHb OCHOBHOI ¥ 1I0NIOJTHUTEJILHOM y4eOHOM JUTEPaTypPbl, HEO0X0AMMOM s
OCBOCHHUS IMCUMILUINHBI (MOYJIs1)

5.1 OcHoBHas iuTepaTypa: YueOHO-MeTOAUYECKOe U HH(POpPMALIMOHHOE 0O0ecTiedeHne

AU CIUATLIAHDI:

a) OCHOBHA JIUTEepaTypa:

1. .byrpos, f. C. Bbiclwaa maTemaTuKa. 3afjavyHuWK : yyebHoe nocobue p[nA aKa4EMMYECKOrO
6akanaspuata / A. C. byrpos, C. M. Hukonbckuii. — M. : Uspgatenbcteo tOpait, 2018. — 192 c. —
(Cepwms : bakanaBp. Akagemunueckuii Kypc). — ISBN 978-5-9916-7568-0. — Pexxmnm goctyna : www.biblio-
online.ru/book/5CE3A8F0-D429-44B4-B961-CCD6857F6071.

2. JaHko TM.E. n ap. Bbicwasa maTemaTMKa B YMNpPaXHEHWAX W 3agayax: yvyebHoe nocobue pana
By30B:MockBa: OHMKC: Mup u obpasosaHue, 2009 un ap. n3a.

3. Wunaues, B. C. Bbiclwasa matemaTnKa. MonHbii Kypc B 2 T. Tom 2 : yyebHUK ANA aKageMUYecKoro
6akanaspuarta / B. C. lUunayes ; noa pea. A. H. TuxoHosa. — 4-e u3a., ucnp. u gon. — M. :
M3patenbctBo HOpaiit, 2017 — 341 c. — (Cepwma : BakanaBp. AKagemuyeckuit Kypc). — ISBN 978-5-534-
02103-5. — Pexkum goctyna : www.biblio-online.ru/book/BD66DC6D-9A8C-4FFC-9372-18DBC8D653EF.

4. lWnnauyes B.C. 3a4a4HUK No BbicLIel maTemaTuKe: yuebHoe nocobue gns cTyaeHToB BYy30B: MOCKBa,
MH®PA, - M. 2009, n ap. u3g,


http://www.biblio-online.ru/book/5CE3A8F0-D429-44B4-B961-CCD6857F6071
http://www.biblio-online.ru/book/5CE3A8F0-D429-44B4-B961-CCD6857F6071
http://www.biblio-online.ru/book/BD66DC6D-9A8C-4FFC-9372-18DBC8D653EF

5.2 lomotHuTEIBHAS JIUTEPATYpPA:

1. Konemaer B.A. Maremaruyeckass 3KOHOMHKA [DJIEKTpOHHBIA pecypc]:ydeOHUK
/Konemaes B.A. — 3-e u3n., crep.-M.:;IOHUTU-JTAHA, 2015.- 399 c.-

http://biblioclub.ru/index./php?page=book _red&id=114718

dopmar MARC21

Ccoinka Ha pecypc: http://biblioclub.ru/index./php?page=book_red&id=114718

2. Kpacc M.C. Marematuka Juis SkoHOMHYecKoro OakanaBpuara [Tekct]: yueOHHUK st
crynentoB/M.C. Kpacc. B.IL.UynpeiHoB; Akaa.HapoaHoro xossiiictBa mipu I[IpaBuTenbcTBe
Poc.®enepanuun.-M.: [eno, 2005.-575 c.-bubnmorp.:c.568.-ISBN 5774904040.

3. Kpemep H.III. «Briciias matematuka st skonomuctoy». KOHUTU, Mocksa.: 2010.

6. [lepeyenn pecypcoB HHGPOPMAINMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX /JI5l YCBOEHHS TUCHUILIUHBI (MOIYJIsA).

=

Poccuiickoe oopazoBanue (Odurmansabiii cait)- http://www.edu.ru.

2. Poccuiickuii o6meodpazoBatebubiii mopran (OduuuansHbiil caitt) -http://www.school.
Poccuiickoe oOpa3oBanue, ¢enepanpubiii  mopran (OdunmaneHbii  caiit) - URL:
http://www.edu.ru

3. Caitr s oOpazoBarenbHbix  yupexnaeHuid (OdunumanbHbli — caidr)-  https://gos-

web.ru/typical/edu

1. MeToauuyecKkue YKazaHus Jas oﬁyqammnxm 10 OCBOCHHIO JUCHMIIJIMHBI.

I'maBHast 3a7aya JEKIIMOHHOTO Kypca Mo AUCHUIUIMHE «MaTemaTtuka» - copMUpOBaTh y
CTYJCHTOB CHCTEMHOE IIpe/ACTaBIeHHE 00 H3y4yaeMOM IIpeIMeTe, OOECIEeUUuTh YCBOEHHUE
OyAylMMH CHEeIMaIMCTaMH OCHOBOIOJAraroIiero ydeOHOro Marepuana, HPUHIMIOB U
3aKOHOMEPHOCTEH PAa3BUTHUSI COOTBETCTBYIOIIEH HAYYHO-TIPAKTHYECKOW 00JIacTH, a Takxke
METO/I0B NPUMEHEHHUsI MOJY4YEeHHBIX 3HaHMU. CamocTosTeNnbHas paboTa CTYJICHTOB SBISETCS
BaXHEHMIIIMM 3TarioM IMOJIyY€HHUs BBICIIEr0 0Opa30BaHUs, B TOM YHCJE U B MPOIECCE U3YUCHUS
Kypca «Marematuka». OCHOBHOH 1L€JIbIO CaMOCTOATENbHON pabOThl CTYIEHTOB SBISETCS
oOydyeHrne HaBbIKaM pabOThl C Hay4YHO-TEOPETUYECKON JHUTEepaTypod M MPaKTHUECKUMU
MmarepuagamMM Juis Oosee yriyOJeHHOTO M3ydeHus Kypca. OHa OOBIYHO CKJIQ/AbIBaeTCs M3
HECKOJIbKUX KOMIIOHEHTOB:

— pa0oTa ¢ TeKCTaMH: y4e€OHBIMU MOCOOUSMH, JIOTIOJHUTENIBHOW JIUTEPAaTypol, B TOM
ymciie Mmatepuanamu MHTepHeTa, mpopaboTKa KOHCIIEKTOB JEKIUI;

— BBINIOJIHEHNE JOMAIIHUX KOHTPOJIbHBIX paloT;

— MOJTrOTOBKA K KOJJIOKBUYMaM

Ot cTyneHToB TpeOyeTcs KOHIIEHTpalMs BHUMaHUS U CaMOCTOSATEIbHOE O(opMIIeHUE
KOHCIIEKTa JeKIui. B 3ToM ciydae oOydaromuiicss JOMKEH PYKOBOJACTBOBATHCS CIEAYIOLIUMU
OCHOBaMH:

1. KoHCHeKT MAOMKeH JEerko BOCIHPUHUMATBbCS BU3YaJIbHO (YTOOBI HCHOJB30BAThH
«BU3YyaJIbHYIO» MaMsITh), IOITOMY OH JIOJKEH OBITh aKKYpaTHBIM. J[JIsl 3TOTO ClelyeT BBIIEITh
3arojIOBKM TE€MBI, YeTKO (PMKCUPOBATh JICKIIMOHHBIN IUIaH, OTAEIATh OJWH BOIPOC OT APYroro,
coOnroaaTh ab3alibl, MOAYEPKUBATh TEPMUHBI.
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2. Ilpu mnpociaymuBaHUU JEeKUIMU oOpamaTh BHUMAaHHE HAa WHTOHAIMIO JIEKTOpa M
BBOJIHBIC CJIOBA, C TOMOIILIO KOTOPHIX OH aKIEHTUPYET HanboJiee Ba)KHbIE MOMEHTHI.

3. He mpITaThCs 3amuchiBaTh KaXKI0E CIOBO JIEKTOPA, MHAYE MOXKHO IOTEPSITh OCHOBHYIO
HUTDH U3JI0KCHHUA U ITNCATh aBTOMaTHYCCKH, HC BHUKAA B CMBICJI. H€O6XOI[I/IMO KOHCIICKTUPOBATH
OCHOBHYIO MBICITb TIPETIOIaBaATEIIS.

4. Co3nath COOCTBEHHYIO CHUCTEMY COKpalleHHH, a0OpeBUATyp W CHMBOJOB, YAOOHYIO
JUISL UCTIOJIb30BaHUS U PacIM(PpOBKH HATUCAHHOTO.

5. Mcnonp30BaTh MO KOHCIEKTA ISl COOCTBEHHBIX 3aMEYaHHii, 3aMETOK U BOIIPOCOB

CamocrosiTenbHas padoTa CTYACHTOB OOECIICYMBACT BCECTOPOHHIOI IOJTrOTOBKY,
JIOTIONHSSL ayAUTOpHBbIE 3aHATHsA. OHa BKIIOYAeT B celds: MmocemeHne OMOIMOTEeK By3a U T.
Kpacnomapa, pabory B IHTepHere, HOATOTOBKY pedepaToB. B un3yueHMH JUCHUILIMHBL
BOXHCHIIYIO POJIb MIPAIOT KYJbTypa YTCHHS, HABBIKM OMOIMOTpad)uuecKoro MOUCKa, a TaKKe
MeToauka 00paboTku monmydeHHOW wuHpopManuu. Jlins paboTel ¢ y4yeOHOH UM HaydHOUH
JUTEPATYpOil HEOOXOJMMBI YMEHUS: HaKaIUIMBaTh, TBOPYECKHM IepepadaThiBaTh M BBIAABATH
HOBYI0 uH(popmanuioo. KynbTypa dTeHHS BKIIOYAET: PEryIsPHOCTh, CKOPOCTh, BUJIBI,
PaluOHAJIbHOCTh UYTCHUA, YMCHUC pa6OTaTI> C I/IHq)OpMaIII/IOHHO-HOI/ICKOBI)IMI/I CUCTEMaMHu H
KaTaJoraMu OMOIMOTEK, YMEHUE BECTH pa3iIM4Hble BHIbI 3amuceil. CaMOCTOATENbHYIO padoTy
00y4YaronIerocs MOYKHO pa3zeiuTh Ha JIBa BUJA: yUeOHas U HaydyHasl CAMOCTOSATEIIbHBIC paOOTBHI.
CamocrosTenpHas padoTa 00yJaromerocst MO3BOJISIET BEIPa0AaThIBAaTh HABBIKM HAYYHOTO MTOMCKA,
CaMOCTOSATENIFHOIO HAayYHOT'O MBIIUICHHS U CIIOCOOCTBYET (DOPMHPOBAHHMIO HAYYHBIX 3HAHUIL.
[paBuia caMOCTOSATENILHON pabOThI C IUTEPATypPOi. BhIesIOT YeThipe OCHOBHBIC YCTAHOBKH B
YTCHUU HAay4YHOI'O TEKCTA. I/IH(bOpMaIII/IOHHO'HOI/ICKOBaﬂ; yCBauBaromas; AHAJIUTUKO-
KpUTHYECKass U TBopueckas. OCHOBHBIC BHbl CHCTEMAaTU3UPOBAHHOW 3alllCH MPOYUTAHHOTO:
AQHHOTHUPOBAHUE — MPEACIbHO KPATKOE CBSI3HOE OMKMCAHHWE MPOCMOTPCHHOW HIIM MPOYUTAHHOM
KHUT'1 (CTaTI)I/I), €C CoACpKaHUA, MCTOYHUKOB, XapaKTCpa W HAZHAUCHUA, IJIAHUPOBAHHUC —
KpaTKasi JIOTMYECKas OpraHu3alys TEeKCTa, pacKpBIBAIOIAs COJIEPKAHUE U CTPYKTYpY
U3y4aeMoro MaTepHaya; TECTHPOBAaHME — JIAKOHUYHOE BOCIPOM3BEICHHE OCHOBHBIX
yTBEPXKJICHHI aBTOpa 0e3 MpuBJICYCHUS (PAKTUYECKOr0 Marepualia; MUTHPOBAHHE — JIOCIOBHOE
BBIITUCHIBAHNE M3 TEKCTA BBIIEPKEK, U3BJICUCHUI, HanOoJee CYIIEeCTBEHHO OTPAYKAFONINX TY HIIH
WHYIO MBICIb aBTOpa; KOHCIEKTUPOBAHWE — KpaTKoe M TIOCIIEIOBATEIbHOE H3JI0KCHUE
COZIepKaHMsl MPOYUTaHHOTO. [IpM MOArOoTOBKE KOHCIEKTa pedepara OOYyHaIOMIUICS TODKSH
PYKOBOJICTBOBAThCS ~ CJICAYIOIMIMMH METOJUYECKUMU PEKOMEHJANUSMH: COCTAaBUTH IJIaH,
BHUMATEIbHO IPOYUTATh TEKCT, BHIHECTH CIIPAaBOYHBIC JaHHBIE Ha IIOJII KOHCIIEKTAa; KPAaTKO
C(l)OpMy.]'II/IpOBaTI) OCHOBHBIC IMOJIOKCHHA TCKCTA U 3aKOHCIICKTHUPOBAThL MaTCpHal.

B mensx ycnemHONW MOATOTOBKM K CEMHHApCKUM 3aHATUSM HEOOXOJMMO ITIOBTOPHO
U3y4YHUTH JICKIIMIO Ha COOTBETCTBYIOIIYIO TEMY M PEKOMEHJIOBaHHYIO JHTepaTypy. Pabora mo
IOArOTOBKE K 3aHATHIO JOJI’KHaA OLITh BBINTOJIHEHA MUCHMEHHO HWIIH YCTHO B 3aBUCUMOCTH OT
3amanus. 715 MOArOTOBKY K CEMHHAPCKUM 3aHATHAM HE0OX0AMMO 3HATh ONpeIeieHIe NOHITHH,
OTHOCSIIIUXCS K pacCMaTpuUBaeMoill TeMe, (OpPMYIIbl, YMETh OTBEYaTh HA BONPOCH], BLIHOCUMBIE
Ha 0o0CcyXIeHHeE.

CaMocCTOsITeNbHBIE 3aHATHS CTYJACHTOB TIO0 BBHIMOJHEHUIO JOMAlIHHUX  33/IaHHH
NPE/ICTABISAIOT COOOW JIOTMYECKOE TPOJODKEHHE ayAWTOPHBIX 3aHATHi. [IpemomaBaTenb
WHCTPYKTUPYET CTYJEHTOB M YCTaHABIMBAECT CPOKHM BBINOJHEHUS 3adaHus. X riaBHOE
Ha3HAYCHUE COCTOMT B 3aKPCIUICHUH 3HAHMH M yMEHHM, MOJYYCHHBIX B XOJE€ ayIUTOPHBIX
3ansTHid. OOpa3zoBaTelbHbIE TEXHOJOTHH. MCIomb3yloTesl TpaJulMOHHBIE METOJIUKH: JICKIIHH,
HpO6HeMHBIe JICKOUH, CEMHHAPCKHUE 3aHATHA, IMHMCbMCHHBIC pa6OTBI, TECTOBBIC 3aJaHHA,
3aMOJTHEHUSI U COCTAaBJICHHS TAaOJUI] U JIOTHYECKHX CXeM, padoTa ¢ KapTaMu, KOMITBIOTEPHBIE
npe3eHTalMd. B  OCBOGHMM JMCHMIUIMHBI WHBAIMJAMH M JIMIAMH C OTPaHWYCHHBIMHU
BO3MOKHOCTSIMU 37I0pPOBbsSI OOJIBIIIOE 3HAYCHHE HWMEeT WHAWBUIyallbHas ydeOHas paboTa
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(KOHCYJIbTallMM) — JONOJHUTENBHOE pa3bsiCHEHHE Y4yeOHOro marepuana. MHIuBUAyaabHBIE
KOHCYJIbTallUM IO  MpeIMeTy  SBISIOTCA  BaXHBIM  (PAaKTOpPOM,  CIIOCOOCTBYIOILUM
UHIMBUYyaIM3allud  OOY4YeHHsS W  YCTAHOBIICHHIO BOCIUTATEIBHOIO KOHTAaKTa MEXIY
npernoiaBaTeseM U 00y4aromuMcs HHBATUAOM MU JUIIOM C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBBA.

8. Ilepeyenbr HWHPOPMANMOHHBIX TEXHOJOTHM, HCHOJb3yeMbIX IPH OCYHIECTBJIECHUU
00pa30BaTeJbLHOI0 NMPOoLEcca MO AUCHUILIHHE (MOYJII0).

8.1 llepeuenb UHGOPMAIUMOHHBIX TEXHOJIOT U,

— KoMmproTepHoe TecTupoBaHKE MO0 UTOTaM W3YYEHUS pa3zesioB JUCIUTUIAHBL

— IlpoBepka aoMalIHUX 3aJaHUd W KOHCYJIBTUPOBAHHE IOCPEICTBOM AJIEKTPOHHOM
HOYTBHI.

— Mcnonp30BaHKe AIIEKTPOHHBIX MTPE3CHTAIMIA TP IPOBEICHUH MTPAKTHYESCKIX 3aHSATHIA.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecreYeHusl.

— IlporpaMmsl, JIeMOHCTpanuu BUaeo MmarepuanoB (mpourpsiBatenb «Windows Media
Playery).

— IIporpamMmel [j1s1 IEMOHCTpAIMH U co3aanus npe3enrtaiuii («Microsoft Power Pointy).

8.3 llepeuenb HH(GOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-mipaBoBas cuctema «KoncynbranT [mrocy (http://www.consultant.ru)

2. DnextponHas o6ubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

3. Mudopmarmonnast cucrema «EanHOe OKHO I0CTyma K 00pa3oBaTelIbHBIM PECypcam»
http://window.edu.ru

9. MarepuanbHo-TexHH4eckass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJICHUS
00pa3oBaTeILHOIO NMPOoLECcca MO JUCIHUIIMHE.

No Bia pabor MatepuanbHO-TeXHHYECKOe 00eCriedeHHE TUCIIUILTUHBI
(MOmynIsl) M OCHAIIIEHHOCTh
1. JlekuMoHHBIE YyeOHast ayauTopus Uil TPOBEIEHUS  3aHATUHN
3aHATUA JIEKIIMOHHOI'O  THIIA: KOMIUIEKT  y4eOHOW  mebenu,
KOPOTKO(MOKYCHBIH WHTEPaKTUBHBIN MIPOEKTOP,
MyIbTUMEANIHAs Kadeapa, TocKa-dKpaH YHHBEpcaibHas |,
MeToBasi focka (aynutopus 322¢).
2. CeMuHapckue YyeOnast ayauTopus Il TPOBEACHHUS  3aHATHUIMA
3aHATUA CEMHMHApCKoro tuma 422c.
3. CamocTosTeNnbH [Tomemenue it caMOCTOSITENIbHON pabOThI, OCHAILIEHHOE
as pabora KOMIUIEKTOM Y4eOHOHl MeOenu, KOMIBIOTEPHOW TEXHUKOM C
BO3MOKHOCTBIO MOJKIIOUeHUsT K cetn «UHTepHeT» W
oOecrnieyeHHasl TOCTYIIOM B AJIEKTPOHHYIO HH(QOPMAIMOHHO-
obpasoBaTenbHyIo cpeay yHusepcuteta. (ayauropus 400c).

['pymnmoBslie (MHAWBUyalbHbIE) KOHCYIbTaMU (ayauTopus 416c¢), Tekymuit KoHTpoib (126c¢)
U MPOMEXKYTOUHAsI aTTECTalUsl MPOBOASATCS B ayJUTOPHUSIX B COOTBETCTBUHU C PACIHUCAHUEM
(aynuropus).
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