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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ducoumimHa  «MaremaTHka» — obecieunBaer  (opMHpOBaHHe  C/IEAYIOLHUX
KOMIIeTeHI[UI C yUéTOM MHJUKATOPOB UX [JOCTH)KeHUsI

Ko, HaumMeHOBaHNe KOMIIETeHIINH Kop nHAMKaTOpa KOMIIeTeHIMHU
OITK OC-1 Crioco6HOCTE pemiaTh 3a/iaun
npogeccroHanbHON JesATeTbHOCTU Ha OCHOBE OIIK OC-1.1, OIIK OC-1.10,
TIpUMeHeHUs] 3HAaHUKA MaTeMaTU4eCKUX, eCTeCTBeHHBIX U OIIK OC-1.5

TEXHUYECKHX HayK

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,
CopepxaHue HHAMKATOpa Pe3ynbTar 00yueHus
HHAUKaTOopa
3HaTh OCHOBHYIO TeOPETUYECKYHO
TePMUHOJIOTUIO, CUMBOJIUKY,
Vicnosib3yeT NpUHLMIbI MaTeMaTUYeCKHe 3aKOHbI U TeOpeMBI
MaTeMaTh4YeCKOoro MbIUIeHUs, Ymetsb NprYMeHATh MaTeMaTUUYeCKYyIO
OIIK OC-1.1 HaBBIKH yTIOTpebIeHus CHMBOJIUKY, MaTeMaTU4YeCKrue MeTO/bl

MaTeMaTUUeCKOW CUMBOJIMKH MPU | TIPH PELLIeHUH TTPAaKTUUECKHX 3a/1au
pellieHny TIPaKTUYeCKUX 3a/iau | BsiajieTh MpakTHUeCKUMU HaBbIKaMH
peleHus 3a/jau ¥ CaMOCTOSITE/TbHOTO
M3yUeHUsi OT/Ie/IbHbIX Pa3/esioB
3HaTb OCHOBHbIE TIOHSTHSI, METO/IbI U
TIPUHIUTIBl MATEMaTUUECKOTO
MO/Ie/IMPOBaHMs], METO/IbI [IOCTPOEHUST
Y MCC/IeIOBaHUST MaTEMaTHUECKUX
Mo/ieJieli B eCTeCTBeHHBIX HayKax,
MeTO/bl BepudHuKaLu
MaTeMaTHUUeCKuX Mo/iesieit
YMeTb MpUMEHSITh TEOPETUUECKYIO
6a3y /s pellieHUsI KOHKPeTHBIX
MPAKTUYECKHX 3a/lay, TPaMOTHO
WCTI0/Tb30BaTh MaTeMaThUyecKue
MO/IeJ/TH, CTaBUTh 3a/lauu
WCCJIeIOBaHUS U ONTTUMU3aLIUA
00BEKTOB Ha OCHOBE METO/IOB
MaTeMaTHueCcKoro Mo/ie/TMpOBaHus,
Pa3BUBATh JIOTUKY MBIIILJIEHUS,
TIO/Ty4YaTh HOBbIe 3HAaHUS TIPU
BBITIO/THEHUH TTPAKTUUECKUX U
CaMOCTOSITe/IbHBIX paboT
Bnaaers BiiasieTh 0CHOBHBIMU
HaBbIKAMH CTaTUCTUUYECKOU
00pabOoTKM 3KCIIePUMEHTaTbHBIX
JIAHHBIX, HaBbIKaMH TTPUMeHeHHUSI
TEeXHOJIOTUM U OCHOBaMU
MaTeMaTHueCcKoro Mo/le/TMPOBaHUsl B
00/1aCTH MPUK/IaHON MaTeMaTUKH

[IpuMeHsieT MaTeMaTUUeCKUe
MEeTO/Ibl I OCHOBBI
OIIK OC-1.10 MaTeMaTHuuecKkoro
MO/Ie/IMPOBaHUS 1Sl pellieHust
MpaKTUUeCKUX 3a/iau




3HaTb OCHOBHBIE pa3fiesibl, METO/IbI,
(hOopMy/HPOBKY aKTya/lbHbIX U
3HAaUMMBIX 33/1a4 (PyHAaMeHTaTIbHON U
TIPUK/IaJHOW MaTeMaTUK!

AHanusupyeT U puMeHsieT YMeThb UCTO0b30BaTh METO/IbI
HaBBIKU BbIOOpa MeTO/[0B MaTeMaTUueCcKOro Mo/|eTMPOBaHUSs
pellleHUs 3a/lau Ha OCHOBE JJ1s1 pellieHust 3a/au
TeopeTUYeCKUX 3HaHWUM, (byHaMeHTanbHOW U MPUKJIaJHOM
OIIK OC-1.5 TpYMeHsieT OCHOBHbIe MaTeMaTHUKH
MaTeMaTUuecKre MeTOo/Ibl, BnageTb npakTUUeCKUMU HaBbIKaMU
HeoOXOZMMbIe /71T aHa/H3a peiiieHusi 3a7iau GyHAaMeHTaIbHON U
TMpPOLIeCCOB MPH MOUCKE TIPUKJ/IaJHOW MaTeMaTUKH; HaBbIKaMH1
ONTHUMA/bHBIX pelleHU MBIIIIEHHS], HEOOXOIUMBIMU JI/IsT

VICTI0JTb30BaHUs1 METO/|0B
COBPEMEHHOM MaTeMaTHUKHU B
TeOpeTUUeCKUX U MPUKJIaJHbIX
3aja4yax

2 MecTo aucuunivHbl B cTpykTrype OOII

W3yueHne AUCIMIUIMHBI «MareMaTuKa» 06a3upyercs Ha pe3y/abTaTaX OCBOEHUS
CleAyroLX AUCLMIVIMH/TIpAaKTUK: Het

Jucounuivza SIBJISIeTCS TpeileCcTBYIOLen JJ1s JVICLIUTUIVH/TIDAKTHK:
«MHdopmaLioHHBIe TexHosIOTUW», «MaTemMaThueckoe MOJe/NMpOBaHWe B SHEpPreTvke U
3/IeKTPOTeXHUKe», «OCHOBBI TPOEKTHOW [leATe/IbHOCTH», «TeopeTuueckas MexaHUKa»,
«TeopeTruueckrie OCHOBBI 3/IEKTPOTEXHUKW», «[IpoeKTHass [JesiTelbHOCTh», «IIpuK/iazHast
¢du3mKa B 3/1eKTpO3HepreTrke», « DUsnka»

3 O0beM AUCIHMILTMHbBI

O6Bem auctmmuvHbl cocTaBisgeT — 10 3ET

TPpyA0eMKOCTb B aKaJeMHUYeCKHX yacax
(OpuH akageMuyecKri yac COOTBETCTBYeT 45 MUHyTaM
Buj yueBHoii paboTor aCTPOHOMHYECKOT'0 Yyaca)
Cem Cemec
Bcero ecTp Cemectp Ne 2 Tp Ne
No 1 3
OO0111ast TPYZ0EMKOCTD 360 108 108 144
JIACITUTUTAHBI
AyauUTOpHBIe 3aHSTUS], B TOM 192 64 64 64
yHCse:
JIEKLINU 96 32 32 32
nabopatopHbie pabOThI 0 0 0 0
NpaKTHUYeCcKre/CeMUHapCKue 96 32 32 32
3aHATHUS
CamocrosTenbHasi paborta (B
T.4. KypCcoBoe 132 44 44 44
NIPOEKTHPOBAHMUE)
TpynoeMKOCTb 36 0 0 36
TIPOMEXKXYTOYHOM




aTTecTaluu

Bu ipomMe)xyTOUHOM

3aue JK3am
aTTecTaluu (UTOrOBOTO Ok3amen, 3auer ET—
KOHTPOJISI 110 AUCLIUTIIUHE) T €H
4 CTpyKTypa U cojiepKaHue JUCLUII/IMHbI
4.1 CBopHbIe JaHHbIE 110 COAEPKaHHUI0 AUCLIUII/INHBI
Cemectp Ne 1
Bu/ibl KOHTAKTHOH PadoThI
N | Mo e | b | fsemn | O | Gemme
n/n b nil HUIUITNHBI Ne Kon. Ne Kon. Ne Kon. Ne Kon. KOH);monﬂ
et } Yac. ) Yac. ) Yac. ) Yac. P
1 2 3 4 5 6 7 8 9 10 11
JIvHelHas u 1, 2, 1,2, Koutponsn
! BeKTOpHasi anrebpa | 3,4 10 3,4 10 1,2 12 as pabora
2 AHanutnueckast 5.6 4 5.6 4 1,2 10 KoHTponbH
reoMeTpust ast pabora
Bgenenue B
3 MaTeMaTU4yecKui 7,8, 8 7,8, 8 1,2 10 Kontposbn
91 91 ast pabora
aHam3
Iuddepennyansa
soncmarene | 1y
4 | nepememmotinero | 1% 10 12, 10 | 1,2 | 12 | Kourpoms
P 13, 13, ast pabora
b 14 14
WCCTIeJOBaHUIO
byHKIWMI
IIpomesxyTouHas 3auer
aTTecTalys
Bcero 32 32 44
Cemectp Ne 2
Bu/ibl KOHTAKTHOH PaboThI
N | Mo e 1 b | fsemn | PO | Gemme
n/n b nil UILTHHBI Ne Kon. Ne Kon. Ne Kon. Ne Ko, KOH);monﬂ
AAHCIL - Yac. B Yac. B Yac. B Yac. P
1 2 3 4 5 6 7 8 9 10 11
DyHKLIMU
HECKOJIbKUX
1 repeMeHHbIX. é’ i’ 8 é’ i’ 8 1,2 12 I;ZHTapg:TbaH
Ouddepentyans ’ ’ P
0€e UCUKCTIEHHE
WHrerpansHOe 5, 6, 5, 6, KOHTDOLH
2 | ucumcrenve 7,8, | 14 7,8, | 14 | 1,2 | 14 por
9 9 ast pabora
Ouddepentyans 10, 10,
3 | ble ypasHenus 11, 10 11, 10 | 1,2 | 18 I;‘:[H?g’;":
12 12 P
IIpomesxyTouHas 3auer
aTTecTalys
Bcero 32 32 44
Cemectp Ne 3
| Ne | HaumeHoBaHue Bu/ibl KOHTAKTHOH PaboThI CPC | dopma
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a3jiesia ¥ TeMbl Jlekuyn JIP [3(CEM) TeKyIlero
n/n P I/Ii UILTHHBI Ne Ko, Ne Kon. No Kon. No Ko, KOH?II‘mOJISI
AHCR B UYac. B UYac. B UYac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
Psagn1 1, 2, 1,2, Kontponen
1 3,4 8 3,4 8 1,2 8 ast pabora
DyHKLIUU
2 KOMIIJIEKCHOT'O >6, 8 26, 8 1,2 10 Koutposbn
7,8 7,8 ast pabora
MepeMeHHOT0
3 OnepauyoHHOe 9,10 4 9,10 4 1,2 8 KonTponbH
HCUHUC/IEHHE ast pabora
Teopus 11, 11, KOHTPO/LH
4 BepOSITHOCTeH 12, 6 12, 6 1,2 8 as 560Ta
13 13 P
OCHOBBI 14, 14, Pewenme
5 MaTeMaTU4eCcKou 15, 6 15, 6 2,3 10 sanau
CTaTUCTHKHA 16 16 A
IIpomesxxyTounas 36 JK3aMeH
aTTecTalys
Bcero 32 32 80
4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHHI
Cemectp Ne 1
Ne Tema Kpartkoe copepxanue
1 JIuHeliHas ¥ BeKTOpHas Onpegenureny U UX CBOMCTBA. MaTpuLbl U 1eHCTBUS
anrebpa Haj HUMU. Panr matpulbl. VlcciegoBanve cuctem

JIMHeUHbIX ypaBHeHUU. Teopema KpoHnekepa-
Kanennm. MeTogp! pellieHUst CUCTeM JIMHEMHBIX
ypaBHeHul: MeTog, Kpamepa, MaTpuuHbIN MeTO/,
Meto/ ['aycca. BeKTOpbI: OCHOBHBIE [TOHATHS,
JIMHeUHbIe orepalyy Haj, BeKTopaMu. [lelicTBus Haj
BEKTOPaMH, 3a/laHHbIMU NTpoeKLuaMU. CKasnsipHoe,
BEKTOPHOE M CMelllaHHOe NTPOM3Be/IeHNsI BEKTOPOB:
CBOWCTBA, BbIUMC/IEHUE, TIPUIO’KEHUS K PeLLeHUI0
reOMeTpUYeCKUX 3aiau

2 AHanvtrueckas Cucrema KOOpAMHAT Ha IVIOCKOCTH U B TIPOCTPAHCTBe.
reoMeTpus ITpeobGpa3oBaHue cucTeMbl KOOpAWHAT. [IpsiMast Ha
TJIOCKOCTU: OCHOBHBIe 3a/jauu. [Ipsimast 1 m1ocKoCThb
B [IPOCTPaHCTBe: OCHOBHbIE 3a/jauu. JINHUY BTOPOTO
riopsiika: obirjee ypaBHeHUe, KaHOHHUUeCKHe
ypaBHEHUs, OCHOBHbIE XapaKTEePUCTUKH, CBOMCTBA.
Krnaccudukalys IMHWA BTOPOTo NopsifiKa

3 Brenenue B UucsioBele MHOKeCTBa. KOMII/TIeKCHBIE
MaTeMaTUUeCKWUW aHa/lnu3 | Yucjia U JercTBUs C HUMU. DyHKLYS 0HOTO
JIeACTBUTE/ILHOTO [TePEMEHHOT0:

OCHOBHBbIe TIoHsTHS. [locnnenoBatensHOCTH. [Tpegen
¢yHkpK. BeckoHeuHo Marble, beCKOHEUHO OosIbILTe
Y SKBHBaJIeHTHble (YHKLMU. HerpepeIBHOCTD
¢yskupmii. Touky pa3pbiBa U UX K1acCUpUKaLMSL.
CpoiicTBa (hyHKLIMM, HeTIpePbIBHBIX Ha OTPe3Ke

4 IuddepenuanbHoe 3azauu QU3MKKU U TeOMeTPUU, IPUBOJSAILINE K
VICUWC/IeHYe (PYHKLUN TIOHSTHIO POU3BOAHOM. [Ipon3Bo/iHas: orpe/iesieHue,
OJJHOM NTepeMeHHOM U ero | reoMeTpuyeCcKui U MexaHuuecKuid cMbicil. CBs3b

5



TIpPUMeHeHus K
HcceloBaHUIO (DYHKLIMM

MeXX/ly HerpephIBHOCTBIO U U] PepeHLIpyeMOCThIO.
OuddepeniimpoBanye PyHKIMI: TIpaBuUa,
muddepeHITMpoBaHre CJI0KHON ¥ 00paTHOM (DyHKIUH.
Tabsuija mpou3BoAHbIX. [AuddepeHiyan GyHKIUH,
€ro reOMeTpUUYeCKU CMbIC/I, CBOMCTBA U IPUMEHeHue
K TIpUO/IyKeHHBIM BbIunc/ieHusiM. [Ipou3BoiHbIe U
IuddepeHLMabl BBICIIUX MOPAAKOB. OCHOBHBIE
TeopeMbl AuddhepeHLIaTbHOTO0 NCYMC/IEHUS.
[ToBenenue ¢pyHkIMY B uHTepBase. [IpaBuio
Jlonurans. CxeMa uccsiefjoBaHus QyHKLUMN

Cemectp Ne 2

Ne

Tema

Kpartkoe copep:xanue

cI)yHKL[I/II/I HEeCKOJIBKHUX
rnepeMeHHBIX.

IuddepenuanbHoe
MCUHC/IeHUEe

@DYHKIIMS MHOTHUX TlepeMeHHbIX: OCHOBHbIE

MoHsTHS. [ToBepXHOCTH BTOPOTO Nopsiika. MeTtof
ceuenuid. [1pezien1 1 HempepbIBHOCTh. YacTHbIE
TPOU3BO/IHbIE U YacTHBIe quddepeHivanbl. [TomHbIM
IuddepeHLa, ero reoMeTpUuYeCcKuii CMbICI U
TipUMeHeHre K TIPUO/IKeHHBIM BBIUMCIEHUSIM.
[Tpou3Bo/iHbIe U AUddepeHIabl BBICIINX MTOPSIKOB.
OuddepeniiipoBaHiie HesIBHbIX (DYHKLIWH.
OKcTpemyM (YHKI[MU IBYX MepeMeHHbIX. CKasipHOe
riosie. JINHUY Y TTIOBepXHOCTU ypoBHs. [Ipon3sBoHas
1o HarpaB/eHuto. ['paguent. I'padmueckuii metoz
pellieHus1 3a/jaud JTMHEWHOT0 MPOrpaMMUPOBaHUs

WNurerpansHoe
VICUHC/IeHUe

[TepBooOpa3Has dbyHkuuys. HeonpezeneHHbIH
uHTerpan. OcHoBHas TabJMIja UHTErPasioB.
[pocrTetine npaBria UHTerpupoBaHusi. OCHOBHbIE
MeTO/Ibl UHTerprpoBaHusi. Ompe/ie/IeHHbIN UHTerpat:
HEKOTOpbIe 3a/jauu reoMeTpuu U ¢prs3uku. Teopema
cyuectBoBaHus. [IpocTeiilivie cBoiiCcTBa
oripe/iesieHHOTr0 UHTerpana. ®opmysa HetoToHa-
JletibHuia. IHTErprpoBaHue 10 YacTsM U 3aMeHa
riepeMeHHO#1 B orpe/ie/IeHHOM UHTerpa’e.
HecobcTBeHHbIe UHTErpasbl. [IBOMHON UHTErparl, ero
CBOMCTBA U BblUMC/IeHUe. TpONHOW NHTerpat:
BbIurc/eHre. KprBOMHeNHBIN UHTeTpa: CBOMCTBA,
BbIUMC/ieHre. VIHTerpasbl Mo 3aMKHYTOMY KOHTYPY.
DreMeHThbI TeOpPYUY BEKTOPHOT'O TOJIS: LIUPKYJ/ISILUS U
pPOTOpP BEKTOPHOTO

nosisi. [IpyMeHeHre UHTErpaJbHOTO UCUMCIeHUS K
peLleHHUIO 3a/]au TeOMEeTPUU U CTaTUKU

OuddepeniiranbHbie
ypaBHEeHUs

IuddepeniianbHble ypaBHeHUs 1-ro mopsifka:
OCHOBHbI€e Orpe/ie/ieHusl, MeTO/Ibl pelleHUH.
IuddepentianbHble ypaBHEeHUS BbICILINX MOPS/AKOB:
OCHOBHbIe NoHATHS. JIuHeliHble AuddepeHLIanbHbIE
ypaBHEeHHs BbICIIMX NOPSAKOB. JIuHeliHbIe
oJHOpo/HbIe nuddepeHIMaTbHbIe YDaBHEHUS 11-TO
NOpsi/IKa C MOCTOSIHHBIMU KO3(dHrLieHTaMu.
JIvHeliHble HEOTHOPOHBIe AU depeHIaTbHbIe
ypaBHeHUs -0 MOPsiJKa C IOCTOSIHHBIMU
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ko3¢ durpenTamu. Metos Jlarpanka. Cuctembl
JIMHeNHbIX uddepeHIMa/IbHbIX YpaBHeHUN 1-T0O
Nopsi/iKa C TIOCTOSIHHBIMU K03 duiieHTaMu:
OCHOBHbIe OTIpeie/ieHusl, reoMeTpuyeckas U
MexaHuuecKasi IHTepIipeTaLu pellieHui CUCTEeMBI.
MartpuuHasi popma 3arucy CUCTeMbI TMHEWHBIX
b depeHIMATBHBIX YpaBHEHUN

Cemectp Ne 3

Ne

Tema

Kpatkoe copepxaHue

Psanpr

UucsoBble psifibl: OCHOBHbIE OTIpefiesieHusl.
HeobxoauMoe 1 0CTaTOYHbIE YCIOBUSI CXOIUMOCTH.
[TpusHak Jleiibuuia. CternieHHble psbl. Teopema
AbGens. IHTepBan U pajuiyc CXOAMMOCTH. Pa3noxeHue
byHkumii B psagel Teitiopa 1 MaknopeHa.
[TpubnkeHHbIE BEIUNUC/IEHUS C TIOMOIIBIO PSIJIOB.
Pemmenue quddepeHanbHbIX ypaBHEHUH C
NoMoLIbI0 psizioB. Psanbl @ypee. Teopema upuxiie

@DyHKLMU KOMILJIEKCHOT'O
repeMeHHOr 0

@YHKI[MHA KOMILJIEKCHOT'O [IepeMEeHHOI0: OCHOBHBIE
orpefiesieHusi. DieMeHTapHbIe (PYHKIUU
KOMILJIEKCHOT'O

niepemeHHor0. JuddepeHipoBanue

(GYHKI[MM KOMILJIEKCHOTO TIepeMeHHOr0.
['eomeTpruecKuii CMbICTT MOJyJISI U apTYMeHTa
MPOM3BOJHON. AHaMUTHUYeCKre (QYHKLUU. Y CIIOBUS
Koum-Pumana.

KondopmHbie oTobpakeHusi. IHTerpyupoBaHue
(GYHKI[UM KOMIJIEKCHOTO TIepeMeHHOr 0.
WuTterpanbhbie popmysisl Komm. Ocobble TOuku
(GYHKI[MM KOMIJIEKCHOTO TlepeMeHHOr0. BbryeTsl U Ux
TIpUMEHeHMe.

OneparjoHHoe
VCUKCIIeHue

[Tpeo6pa3oBanue Jlarnaca, ero cBoiictBa. OCHOBHBI®
TeopeMbl OrepaljuOHHOI0 Ucuuc/ieHus. Perienue
JIMHEUHBIX U depeHIMaTbHBIX YPaBHEHUM C
MOCTOSIHHBIMU K03((dHLIieHTaMU U CUCTEM
OIepalMOHHBIM METO/I0M

Teopus BeposiTHOCTEHN

OnemMeHTbl KOMOWHATOPUKH. Asiredpa COOBITHIA.
BeposiTHOCTH 1por3BeieHNst COObITHI. BeposiTHOCTh
cymmbl cobpitrii. Cxema beprynmu. ®opmyna
BbepHysinu v nipefienibHbIE TEOPEMBI B CXeMe
bepnysm. CiiyuyaliHble BeJIMUMHBI, UX 3aKOHbI
pacrpezie/ieHUs1 U UMCI0Bble XapaKTepUCTUKH.
[IpesienbHBIE TEOPEMBI TEOPUU BEPOSITHOCTEHN

OCHOBBI
MaTeMaTUueCKoMn
CTAaTUCTUKU

I'eHepanbHasi COBOKYITHOCTb U BbIOODKa.
XapakTepyCTUKY BapUaLMOHHOIO psiZia. DJIeMeHTbI
TeOPUHU OL[eHOK Y TIPOBepPKU rurnores. ToyeuHble
OLIeHKU M MeTO/bl UX Hax0xKJeHus. MIHTepBaibHOe
OLleHUBaHYe ItapameTpoB. [JoBepuTesbHbIe
WIHTepBaJslbl [/Is1 IapaMeTpPOB HOPMaJ/IbHOI'O
pacnipesiesieHys1. [IpoBepka CTaTUCTUUECKUX TUATIOTES.
KoppessiLus Ko/iMyeCTBeHHbIX IPU3HAKOB.
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| Perpeccusi. MeTo/1 HaNMeHBIINX KBaJPATOB

4.3 IlepeueHb 1a0O0pPaTOPHBIX padoT

JIabopaTopHbIX paboT He TIPeyCMOTPEHO

4.4 TlepeueHb MPAKTHUECKHX 3aHATHI

Cemectp Ne 1

Ne

Tembl NpakTHUeCKHX (CEeMHUHAPCKHX) 3aHATHHI

Ko/1-Bo akageMuuyeckux
4acoB

OrnpeziesiiTeIM U UX CBOMCTBA. MaTpuLibl U
[leMCTBUS C HUMH. PaHr MaTpuiibl

4

VccnenoBanue cucTeM JIMHEWHBIX YpaBHEHUH Ha
COBMECTHOCTb, OTpeZie/IeHHOCTb. MeTo/Ibl pellieHus
CUCTeM JIMHEMHBbIX ypaBHeHUH: MeTo/, Kpamepa,
MaTpUyHbIA MeToA, Metof ["aycca

JIuHeliHble orepalliy Haj, BeKTopaMu. [Tpoekijus
BeKTOpa Ha ock. Pa3noxxeHune BekTopa no 6asucy

CkansipHOe, BEKTOPHOE U CMelllaHHOe
TIpoM3Be/ieHus1 BeKTOPOB. I1puokeHus
CKaJISIPHOT 0, BEKTOPHOT'0, CMELLIaHHOT 0
TIpOM3Be/leHUI

CucTremMa KOOp/IMHAT Ha IJIOCKOCTH.
[Tpeobpa3oBaHue cucTeMbl KOOpAUHAT. [Ipsmast
JIMHUSI U TIMHUU BTOPOTO TIOPsiZiKa Ha
TIJIOCKOCTH: OCHOBHBIE 3a/1a4t

[TpsiMast TMHUSA U IJIOCKOCTh B POCTPAHCTBeE:
OCHOBHBbIE 33/]auH

YucioBble MHOKecTBa. KoMIJieKCHBIe Yuc/ia U
JIeWCTBUS C HUMU

YucnoBsle GyHKIUU: TIOHSATHE, CTIOCOOBI 3a/laHuS,
rpaduku. [Ipesen GyHKUMK: TIOHSTUe, TIPaBUIIA
Tipe/ie/IbHOTO Tiepexo/ia, BIYMC/IeHNe,
OJJHOCTOPOHHHUE TIpe/ieJibI

BeckoHeuHo Gosbinve hyHKIMU. BeckoHeuHO
MaJible (DyHKIIMU: OTIpeiesieHre, OCHOBHbBIe
TeopeMbl. CBsi3b MeXy (QYHKIUel, eé npe/iesioM U
O6eckoHeuHO Masiol dyHKIer. CpaBHeHHe
0eCKOHEeUHO MaJlbIX (DYHKLIAH

10

WccnenoBanue QpyHKLMN Ha HEPEPBIBHOCTb.
Touku pa3pbiBa U Ux Kaaccudukaiusi. CBoicTBa
(yHKILIWM, HeTIpepbIBHBIX Ha OTpe3Ke

11

3aziauu, MPUBOJSILLME K TIOHSITHIO TTPOM3BOIHOM.
CBsI3b MEX/y HETIPEPLIBHOCTBIO U
muddepenipyemMocThio GyHKIWU. [IpaBuia
muddepentrpoBanusi. Tabuiia TPOU3BOHBIX.
OuddepentiipoBaHue CI0XKHbBIX (QYHKLUHA.
KacaTesibHast 1 HOpMaJib K KPUBOM

12

[JuddepeHLipoBanye napameTpuyecku 3aZ,aHHbIX
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¢yHkuui. Jlorapupmuueckoe
muddepentiripoBanue. [Ipor3BojHbIe BBICILIUX
MOPS/IKOB. MexaHWueCKUil CMbICJT TTPOU3BOSHOU
BTOPOTO0 MOPSsiiKa

13

Iuddepentian GyHKLMU: IOHATHE,
reoMeTpuUecKui cMbIc/l. OCHOBHbIE TEOPEMbI O
mupdepentranax. [Ipumenenue guddepentmana K
npub/mKeHHBIM Bblunc/ieHUsM. [TnddepeHtyans
BBICIIMX TIOPSITKOB

14

OcHoOBHBIe TeopeMbl (G epeHIMaIbHOTO
vcumncienus. [Ipasuo Jlonuransa. Bo3pacranue,
yObIBaHMe GYHKLHY, MAKCUMYyM, MUHAMYM
¢yHKuMU. BeinyknocTs rpadguka GyHKUuM. Touku
nieperu6a. AcumnToTel. Ob1Ias cxema
ucciefoBanus GyHkmu. IloctpoeHre rpagukoB

Cemectp Ne 2

Ne

Tembl IpaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI

Ko/i-Bo akaeMuueckux
4yacoB

@DYHKLIMN HECKOJIBKUX NTePeMEHHBIX: OCHOBHBIE
noHsiTust. [Ipesien v HempepbIBHOCTL (DYHKI[UU ABYX
nepeMeHHbIX. [loBepxHOCTH. MeToz ceueHUH,
JIMHUU YPOBHS

YacTHble MPoM3BO/HbIE [1ePBOT0 MOopsIKa U
yacTHble AuddepeHuyansl. KacatenbHas
TJIOCKOCTh U HOPMaJib K TIOBEPXHOCTH.
IuddepentiipyeMocTs U NoHbIN AuddepeHLiyan.
[TpuMmeHeHue rioiHOTO AU depeHiMana K
TpUO/IKEeHHBIM BBIUMCJIEHUSIM

[Tpou3sBoHbIe U AU depeHINaIbl BBICIIUX
nopsiaKoB. JuddepeHiipoBaHie CJI0XKHBIX U
HesiBHBIX (QYHKIMNA. ['pajueHT, Mpou3Bo/Hast 1o
HarpaB/IeHUI0

IKCTpeMyM (DYHKLIMY IBYX lepeMEeHHbIX.
HeobxomyMbie ¥ JOCTaTOUHbIE YC/IOBUS
9KCTpeMyMa. Y CJIOBHBIN 3KCTpeMyM. PeliieHue
3a/lauv JIMHEMHOT0 NPOrpaMMUPOBaHUS
rpauueckuM MeTo/I0M

HeoripesienieHHbI UHTErpast: oripejiesieHue,
TipaBW/Ia UHTErpUpOBaHusi, Tabmuia. MeTo bl
VHTerprvpOBaHUs: HerocpeICTBeHHOe
VHTEerpupoBaHue, MeTO, UHTeIPUPOBaHUS 110
YacTsIM U MeTOJ], 3aMeHbI IlepeMeHHOMN

MHTerpupoBaHue paljioHa bHBIX HYHKIIMM

~

VIHTerpupoBaHye TPUrOHOMETPUYEeCKUX (QYHKLMN

N

OnpefienieHHbI UHTerpa: CBOMCTBa, popMysia
HetoToHa -JleiibHMLIa, MeTO/ 3aMeHbI TlepeMeHHOM
Y METO/, UHTeI'PUPOBAHMUS I10 YacCTsIM.
Hecob6cTBeHHbIe UHTerpasbl. ['eomeTprueckue U
(du3MUecKre NPUIOXKEHUs! ONpe/ie/IeHHOTO
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WHTerpasia

KpaTHble 1 KpUBOJIMHENHbIE UHTErPaJIbl:
orpeiesieHUe, CBOMCTBA, BbluKc/ieHre. HekoTopele
TIPUJIO’KEHUS1 KPaTHBIX U KPUBOJIMHEHHBIX
WHTErpasioB K pellieHu0 3a/jau reOMeTpUU 1
CTaTHUKH

10

IuddepeniivanbHble ypaBHeHMs 1€PBOT0 MOpsiKa:
OCHOBHBIE TTOHSTHS, MeTo/bl pelieHust. Ocobble
TOUuKH ¢ depeHLIMaTbHBIX YPaBHEHUI 11€PBOTr0
nopsiika

11

JluneiiHble AuddepeHIuanibHbIe YPaBHEHUS
BTOPOT'O TIOPSi/IKa C TIOCTOSTHHBIMU
KoadduireHTaMu (0HOPOAHbIE, HEOAHOPOHbIE).
Mertog, Jlarpanxa. JIluHeliHble AudQepeHLanbHbIe
ypaBHeHUsI T1-T0 TIOPsiZika C MOCTOSTHHBIMU
Ko3(dduieHTaMu 1 Criel[daabHOM MpaBoi YacThbIO

12

Cucremsl auddepeHLIMaTbHBIX YPAaBHEHUM:
OCHOBHBbIe MOHATHS. PellleHNe cUCTeM JIMHENHBIX
I depeHLIMATIBHBIX YPaBHEHUM C TOCTOSIHHBIMU
Ko3(PuieHTaMy. MaTpryHas ¢opMa 3anucu
CUCTeM JIMHEeNHbIX JubdepeHMaTbHBIX YPaBHEHUM

Cemectp Ne

(o~}

Ne

Tembl NpaKTHUeCKHX (CEMHUHAPCKHX) 3aHATHI

Ko/1-Bo akageMuuyecKux
4acoB

YucnoBele psijbl: onpesieneHyde. Cymma psiia.
Heobxo1uMbIii IPHU3HAK CXO/IUMOCTH.
["apMoHUuecKuii psifi. Psizi reoMmeTpruecKoi
nporpeccuu. [IocTaTouHbIe TIPU3HAKUA CXOUMOCTH
3HAKOTIOIOXKUTE/IbHBIX UHUC/IOBBIX PSIZIOB.
3HaKoTiepeMeHHbIe U 3HAKOUepeIyIOIIUecs Psfbl.
AbcomtoTHasi cxogumocTs . [Tpu3Hak JlelibHuLIa

DyHKIMOHA/IbHbBIE PSI/IbI: OCHOBHBIE TTOHSTHS.
WHTepBaI U pajyC CXOAUMOCTH CTEITEeHHBIX
psimoB. Teopema Abens

Pa3nokeHnve ¢yHKImii B psigbl Teitnopa u
MaksnopeHna. [IpumeHnenue psifjoB Telinopa K
VHTerpupoBaHuto GyHKIuM U [uddepeHIManIbHbIX
ypaBHEHUN

'apmonunueckue kKonebanus. TpuroHoMeTprudeckye
psizel. Psigbl @ypre. PaznokeHue GyHKIMN B psif,
dDypbe

@OYHKLMN KOMIUIEKCHOT'O [TIePEMEHHOI0: OCHOBHbIE
onpezenenusi. BeizeneHve JelCTBUTE/ILHON U
MHUMOM yacTel (PyHKLIMM KOMIIJIEKCHOTO
repeMeHHOro0. JJieMeHTapHble (yHKLIUN
KOMIIEKCHOT'O ITePEMEHHOT0

Ananvtuueckve QyHKUuM. Y cnoBus Komm-
Pumana. [TuddepenippoBanue GyHKIMH
KOMIUIEKCHOT'O ITepeMeHHOr 0. ['eoMeTpruyeckui
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CMBICJI MOZYJIS1 U apryMeHTa IIPOU3BO/[HOM.
KoHgopmHble oToOpakeHUs

VnTerpripoBanue QyHKIMHA KOMILIEKCHOTO
IIlepeMeHHOr0: OCHOBHbIE OIIpe/ie/IeHus],

7 BbIUMC/IeHWe UHTerpaioB. OCHOBHbIE TeOpeMbl
VIHTerpaJbHOI0 UCUUC/IeHus. Beruncienue
VIHTeIpaJioB 110 3aMKHYTOMY KOHTYPY

Oco0bble Touku (HyHKLMKA KOMITJIEKCHOTO
repeMeHHOT 0. BriueTsl. [IpriMeHeHye BbIUETOB K
BBIUMC/IEHUIO KOHTYDHBIX UHTETpasioB OT (PyHKLMH
KOMIUIEKCHOT'O ITepPeMEeHHOr0

[Tpeobpa3oBanue Jlamniaca: onpeziesieHue,
9 cBoricTBa. HaxoxkaeHne n3o0pakeHus 10
OpPUTHHA/Ty ¥ OPUTHHAJIA 110 U300pa’keHUI0

PetieHue TUHEHHBIX 0OBIKHOBEHHBIX
nuddepeHLIMATBHBIX YPaBHEHU C TOCTOSIHHBIMU
K03 uLIieHTaMu C UCII0Ib30BaHKEM
ripeoOpa3oBanus Jlamaca

10

Komb6uHaTopHbIe 3afiauu (cxema BbiOOpa 6e3
BO3BpallieHust). OCHOBHbIE (JOPMYJIbI TEOPUU
BEpOSATHOCTEN: K/1aCCUYeCcKoe, CTaTUCTUYECKOe U
reoMeTpUuecKoe orpe/iesieHusi BepOSITHOCTH
CJIyuaitHOTO COOBITHSI, BEPOSITHOCTDb ITPOM3Be/IeHHsI
Y BEePOSITHOCTb CYMMBbI CJTy4aliHbIX COOBITHH,
¢dopmyna bepHy/ M ¥ acUMOTOTHYECKHE (POPMY/JIbI
cxembl bepHysum.

11

Psig pacripesienieHusi, QyHKIUs pacripefie/ieHust
BePOSITHOCTe, (PYHKLUS TJIOTHOCTH
pacripe/ie/ieHusi BepOSITHOCTEH, UMC/IOBbIe
XapPaKTePUCTUKU CJTyYalHBIX BeJTMYUH

12

3aKO0HbI pacripe/ie/ieHrs BepOSITHOCTeM CTy4yaiiHbIX
13 BeJTMUMH: OMHOMHA/TBbHBIH, 3aK0H [TyaccoHa,
paBHOMEPHbIN, MOKa3aTebHbIM, HOPMaJ/IbHbIN

Craructryeckoe pacripe/ieieHre BbIOOPKH.
Omnupuueckas GyHKUYs pacrpezenenusi. [lomuron
Y TMCTOrpamMMa 4acToT. YK C/I0BbIe XapaKTePUCTUKU
CTaTUCTUYECKOTO pacrpeiesieHust BbIOOPKU:
BbIOOPOUHOE CpefiHee, BLIOOPOUHAst IUCTIePCHS,
WCTIpaB/ieHHasi BLIDOPOYHast AUCTIePCHS,
BBIOOPOUHOE Cpe/iHee KBaZlpaTHyecKoe
OTKJIOHEHHe, MO/la, Me/laHa

14

VHTepBasibHbIE OLIeHKU. [loBepUTe/bHbIe
VIHTEpBaJIbl /171 TapaMeTPOB HOPMaJIbHOTO

15 pacripeziesienusi. [IpoBepka cTaTuCTHUeCKOH
TUINOTE3bI 0 3aKOHe pacripe/iesieHUst Cy4YaiiHoW
BeJIMYMHBI C UCTIOIb30BaHueM KpuTepusi [TupcoHa

[ToHsiITHE KOPpe/IILIMOHHOM B3aUMOCBSI3H.
16 JIuHeliHast MOJie/b TAPHOM perpeccuu perpeccusi.
MeTo/ HavMeHbIINX KBaJpaTOB

4.5 CamocrosiTesibHasA padora
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Cemectp Ne 1

Kos1-Bo akapeMuueckux
No Buj CPC A
4acoB
1 [ToAroToBKa K KOHTPOJIBHBIM paboTam 26
2 [ToaroroBKa K IpakTUYECKUM 3aHSITUSM 18

Cemectp Ne 2

Kon-Bo akaseMuueckux
Ne Buj CPC A
4acoB
1 [ToaroTOBKA K KOHTPOJIBHBIM paboTam 28
2 IToAroTOBKAa K MPAaKTUYECKWUM 3aHSITUSIM 16

Cemectp Ne 3

Ne Buj CPC Ko/1-Bo akajieMmuuecKux
4acoB
1 [ToaroTOBKA K KOHTPOJIBHBIM paboTam 22
2 IToaroToBKa K NMpakKTUYECKUM 3aHSITHUSIM 16
3 PacueTHo-rpadrueckre ¥ aHaJIOTUUHbIE PaOOThI 6

B xo/e mpoBeieHYst 3aHSITUI 10 JUCLUTIIMHE UCTIO/b3YIOTCS C/eyollIie UHTePaKTUBHbIe
MeTOZbI 00yUeHHsT: AUCKYCCUst, paboTa B MasibIX TPYIINaxX, MHTePAKTUBHAS JIEKLIUS

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecrieueHusl JUCIUTIMHBI
5.1 MeToanueckue yKa3aHUA /1A 00yYarOI[UXCSA 110 0CBOEHHIO JUCLUILIMHBI
5.1.1 MeToauuecKne yKa3aHus /ISl 00y4arOIUXCs 10 NPAKTHYECKHUM 3aHATHIM

HpaKTI/IHECKaH pa60Ta 10 MaTeMaTHKe IIpeJHa3HavueHa /i1 dKTUBU3allhuK I03HAaBaTe/IbHOMN

JesiTeTbHOCTU CTYZIeHTOB, IPUOOpeTeHNI0 HAaBBIKOB pellieHust MPaKTUUeCKUX 3a7iau, BbIpabOTKH

y HUX CIIOCOOHOCTH CAMOCTOSITE/TBHO pelaTh AOCTaTOYHO CJIOJKHBIE 3ajauM.

Lenb paboTHI:

* 0TpaboTKa U I0Be/IeHHe /10 aBTOMAaTH3Ma HaBbIKOB PellleHHsI TUTIOBBIX 3a/iay;

* TIOZITOTOBKA K BBITIOJTHEHUIO JOMALTHUX U KOHTPOJIbHBIX paboT.

CopeprkaHue 3aZlaHUM:

* pellleHue 3a7ilau ¥ MPUMEPOB, YKa3aHHBIX MPeTo/iaBaTtesieM, 10 3a/jJauHUKaM U3 CITUCKa
OCHOBHOM JIMTepaTyphl.

TpeboBaHUs K OTUETHBIM MaTepHasIaM:

* UCTI0/b3Ysl BEIYUEHHbBIN TeOPeTHUECKHUH MaTepuasl, COCTaBUTD TIaH PeIeHus 3a/lauH,
000CHOBATh TEOPETUUYECKUMHU (DaKTaMHU TO UM UHOE YTBEPIKAEHHUE U JIOTUYeCKH 3aBEePLIUTh
pelleHue;

* ec/iv TpebyeTCs, TOCTPOUTh UepTeK, HAHeCTH HeoOXOoAMMble 0003HaUeHHUs 1 TIO/[ITHUCH.
OCHOBHbBIE PEKOMEH/IAIUH TI0 BBITTOJIHEHHUIO MTPAKTUUECKUX paboT:

* TIPY pellieHnH MPUMEPOB U 3a/1a4 00s13aTe/IbHO UCI0/Ib30BaTh COOCTBEHHBIN KOHCITEKT
JIEKITIA U COOCTBEHHYIO TETPa/ib /ISl IPAKTHUECKUX 3aHATHU U 3aUeTHBIX paboT;

JJIs1 YCTIELTHOTO YCBOEHUS KaXK/I0M HOBOU TeMbI HEOOXOAMMO TIOBTOPSIT MaTepHal
Tpe/IbIAYIINX JIEKIUH. DTO CIIOCOOCTBYET /ydllieMy YCBOEHHIO HOBOTO MaTepHaJa, a TakyKe
TIO//1ePKaHUIO TTPUOOPETEHHBIX HABBIKOB U YMEHHH.

5.1.2 MeTtoauueckue yKa3aHHus /i 00yUYarOIUXCA 10 CAMOCTOATeIbLHOM padoTe:
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Llesis paboTsr:

* yriay0/ieHHOe U3y4yeHre TeX paszie/ioB, KOTOpble HeoOXOAUMBI [jisl PellleHus] IPUK/IaJHbIX
3a/ja4, 3aKperieHre TeOpeTUYeCKUX 3HaHWM, MI0/TyYeHHbIX Ha JIeKLUsX.

CopeprkaHue 3alaHUM:

* [ToaroToBka K NpakTU4YeCKuUM 3aHATUAM. [10AroTOBKa COCTOUT B pellleHuu 3afiad 13
CcOOpHUKOB UHAVBU/YaTbHBIX 3a[JaHUM, MPUBE/IeHHBIX B CITUCKaX OCHOBHOM U JIOTIOJTHUTETbHOU
sTepatypsl. [IpuMeps! pelieHyst TUNIOBBIX 3a/lay NpeJBapUTe/IbHO PACCMaTPUBAIOTCS Ha
3aHATUSIX, A TaKXKe B yueOHBIX MOCOOUSIX, MPUBE/IEHHBIX B CITMCKaX OCHOBHOM U
JOTIO/THUTEe/IbHOW IuTepaTypbl. HoMepa 3a:au 1 BapyaHThbI ONpe/iesisiioTCs NpernojasaTesieM Ha
3aHATUSIX. Bo BpeMs BBIMO/IHEHUS 3a/JaHU MOKHO TI0/Tb30BaThCs JIF000M yueOHOM, cripaBOYHOMN
JIUTepaTypOU, KOHCTIEKTaMH JIEKLIMH, B C/Iydae 3aTPyAHeHH 00palaTbCsi K peKOMeH/[0BaHHBIM
yuebHHMKaM ¥ yueOHBIM 1MOCOOUSIM U3 CTIMCKA OCHOBHOM U JIOTIOJTHUTETbHOM JINTepaTyphbl, B TOM
yrcie pa3paboOTaHHBIM MperoaBarensiMu Kadeapbl MaTeMaTHKH.

* [TogroToBKa K KOHTPOJIbHOM paboTe. CTy/1eHT TOTOBUTCS 110 TeMaM, KOTOpbie
TIpe/lyCMOTPeHbI B KOHTPOJIBHOU paboTe. CTyZIeHT JO/KeH YMeTb IPUMEHSITh MOy YeHHbIe
3HaHUA [JIs1 pelleHus 3a/jau Orpe/ie/IeHHOr0 TUIIA 10 TeMe WU paszesly. Bo BpeMs BbIIO/IHEHUs
KP nonb3oBatbcst yueOHMKaMH, CIIPaBOUHUKAMH He pasperiieHo. [IpernosaBarens Ha
MPaKTUUeCKOM 3aHSITHH, Mpe/llieCcTBYOIeM 3aHSaTUIO nipoBesienns KP, nosogut o
obyuatommuxcsi: Temy KP, konmrdecTBo 3az1annii B KP, Bpemst BoimosiHeHust KP.

* [TogroroBka K 3auéty. [ToAiroToBKa COCTOUT B IPOpabOTKe TeopeTUuecKoro MaTepHuara,
W3/I0’)KeHHOTO Ha JIeKLIWSIX, ¥ JOTIO/THeHWH ero MaTeprasioM U3 peKOMeH/JOBaHHbIX YUeOHHUKOB U
yuebHbIX TocoOuii. BhIMOMHsETCS CTyJleHTaMK CaMOCTOSITe/IbHO, UCII0/Ib3YsT MaTepyast
JIEKLIMOHHOTO KypCa, MPaKTUYeCKUX paboT 1 yueOHOM IUTepaTyphl.

* BrinosiHeHue pacyeTHO-rpauuecKoro 3a/jaHusl:

PacueTtHo-Tpaduueckast pabota 1o teme "TlepBruuHasi 00pabOTKa 3KCIIePUMEHTA/IbHBIX JaHHBIX "
BBITIOJIHSIETCS CTY/JeHTaMu 110 00paslly, TiprMBeJileHHOMY B pa3zesie «O6paboTka
5KCIIePUMEHTa/IbHBIX JaHHBIX» 10Cco0mst Ne3 CITHCKa ZOTIOMHUTEIbHOU TuTepaTyphl. Obpaser]
BbI/IaeTCSl HA PYKHU CTYJ€HTaM.

TpeboBaHus K OTUETHBIM MaTepHasIaM:

* PellieHHble CTyleHTaMU 3a/jauy Car0TCs MperoaBaTeto JJ1s [IPOBEPKU B 3aUeTHbIX
TeTpazsx. PelieHus JO/HKHBI COTTPOBOXK/IAThCSl BBIBOJJAMHU C TEOPETHUECKUMH 000CHOBAHUSIMY,
yKa3aHWeM Ha3BaHUM HCTO/b3yeMbIX JOPMYJI, TeOPeM U MPU3HAKOB U T.I1., IPU He0OX0IUMOCTH
— WTFOCTPUPOBATHCS UePTeKaMU C He00XOJUMbIMH TIOSICHEHHSIMH.

6 @DoHj OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEe)XYTOUYHON aTTeCTalyuy Mo JUCHHUIINHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEHUA TeKyIlero KOHTPOJIsA
6.1.1 cemectp 1 | KonTposbHasi padora
OnucaHue npoueaypsbl.

CTy/leHT caMOCTOSITe/TbHO pelllaeT B 3aUeTHOMN TeTpaAiu MHAUBUAYabHbIE 3a/laul, BblJaHHbIE
riperofiaBaTesieM M0 COOTBETCTBYIOILIEN TeMe.

Kpurepumu onjeHuBanus.

[Tpu otieHMBaHWM PabOTHI MTPEIOaBaTe /b YUMTHIBAET NPAaBUIBHOCTD PEIIeHUs 3a7iau, a TaKKe
000CHOBAHHOCTD BBITIO/IHSIEMBIX JIeMCTBUI MPU pellieH|H, TPaMOTHOe UCII0/Ib30BaHKe
MaTreMaTUueCKOoW CHMBOJIMKU, MaTeMaTUUeCKUX MeTOZ0B U TEOPETUUYEeCKOTr0 MaTepuara,
COOTBETCTBYIOLLIMX TeMe, MIPY PeLleHuH 3a/au.
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OrieHOUHBIN O6asUT TIPOTOPLIMOHAIEH KOJTMYeCTBY TPABUIBHO PEIIeHHBIX ¥ TPaMOTHO
o(opMJIeHHBIX 3a/lau

6.1.2 cemectp 2 | KonTpo/ibHasi pabora
Omnucanue npoueaypsl.

CTyleHT caMOCTOSITe/TIbHO pelllaeT B 3aUeTHOM TeTpaAu UHAUBUAYasbHbIE 3a/laul, BblJaHHbIE
rpero/iaBaTesieM M0 COOTBETCTBYIOILIEH TeMe.

KpuTtepun oneHUBaHus.

ITpu orjeHMBaHKUM pabOTHI TIPEMNO/aBaTe /b YUUTHIBAET MPABUIBHOCTD PEIleHHs 3a/1a4, a TAK)Ke
000CHOBAHHOCTD BBITIO/IHSIEMBIX JIEMCTBUH MPU pPeIlIeH|H, TPAMOTHOE KCIT0/Ib30BaHKUe
MaTeMaTU4eCKOW CUMBOJIMKH, MAaTeMAaTHUECKUX METO/IOB M TEOPETHUECKOT0 MaTepHaa,
COOTBETCTBYIOIUX TEME, MIPH PEIIeHUH 3a/]au.

OLleHOYHBIM 6asiT MPOMOPIMOHA/IEeH KOJTMUECTBY MPABU/IbHO PEIIeHHBIX U TPaMOTHO

o opMJIeHHBIX 3a7a4

6.1.3 cemectp 3 | KonTpo/sibHas pabora
OnucaHue npoueaypsbl.

CTyIeHT caMOCTOSITe/IbHO pelllaeT B 3aUeTHOM TeTpaJu MHAUBUAYabHbIe 33/laul, BblJaHHbIe
riperno/iaBaTesieM 10 COOTBETCTBYHOIIIEN TeMe.

KpuTepuu onieHUBaHM.

ITpu orjeHMBaHKUM pabOTHI TIPETOZABaTe /b YUUTHIBAET MPABUIBHOCTD PEILeHUs 33/1a4, a TAK)Ke
000CHOBAHHOCTD BBITIO/IHSIEMBIX JIEMCTBUH MPU pellleH|H, TPAMOTHOE KCIT0/Ib30BaHKe
MaTeMaTU4eCKOW CUMBOJIMKH, MaTeMAaTHUECKUX METOZIOB M TEOPETHUECKOTO MaTepHaa,
COOTBETCTBYIOILI[MX TEME, TIPH PEIIeHUH 3a/1au.

OLleHOYHBIM 6asiT MPONOPLMOHA/IEeH KOJTMUECTBY MPABU/IbHO PEIIEHHBIX U TPaMOTHO
o(opMJIeHHBIX 334

6.1.4 cemectp 3 | Pemrenne 3ajau
Omnucanue npoueypsl.

CTyJeHT caMOCTOSITe/IbHO BBITO/THSIET pacueTHO-rpaduueckre paboThl C UCIIO/Ib30BaHUEM
00pas31i0B, BbIIaHHBIX Mpero/jaBaresneM. PemeHne 3a7au oopmsisieT B 3aUeTHOM TeTpaH.
Perienue 0/HKHO cofieprkaTh MOSICHEHHS K pacueTaMm, BbIBOZbI, @ TaKKe rpadryecKyro
VHTepIIpeTaluio.

KpuTepuu onieHUBaHMA.

[IpeniogaBaTesnb OLleHHWBAET I10C/Ie[,0BaTeIbHOCTD BBIMOIHSIEMbIX 11AaroB, NPaBUIbHOCTD
pacueToB, BBIBO/|OB, I'paMuecKoil MHTepIpeTaLiy, yMeHe UCT0/b30BaTh B pellieH!H 3a/jau
COOTBETCTBYIOLLMI TeOpeTUUeCKUH MaTepyan 1M MaTeMaTUuecKyr CUMBOJIUKY.

6.2 O1jeHOYHbIEe Cpe/CTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepun u cpeacrBa (MeToJbl) OLIEHMBAHUA WHJUKATOPOB [JOCTH)KEHHUS
KOMIIeTeHI[UY B PaMKaX MPOMe)XyTOYHOU aTTeCcTaljuu

I/IH}I[I/IKaTOP AOCTH)KEHUSA KPI/ITepI/II/I OIl€HMBAaHHUA CPEI[CTBH
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(MmeToABI)

YeTKO W JIOTUUECKW CTPOWHO H3/araer
TEOPeTUUYECKHM MaTepuas, TpaBUIbHO
pelllaeT  33/lauyd  C  MPUMeHeHHeM

COOTBETCTBYHOILIETO
MaTeMaTHu4eCKoro alfiriapara, He
3aTPpyAHSAETCA C OTBETOM Tpu

BUJIOM3MEHEHUU  3aJlaHuid;  CBOOOHO
OpUEeHTUpPYeTCs B 00/1aCTH MpUMeHeHUs!
MaTeMaTUueCKUX MeTOZ0B

OLleHMBaHMA
KOMIeTeHI[U! o
NMPOMEeXYTOYHOH
aTTecTaliu
OIIK OC-1.1 [TocnenoBarebHO, YeTKO M JIOTUYECKH | Y CTHBIA OMPOC
CTPOMHO v3jlaraeT  TeopeTHUYeCKUiu
Marepuanl o (dbyHIaMeHTaTbHOM
MaTeMaTHKe; CBOOOJHO CrpaBsieTCsi C
3a/lauaMy, He 3aTpPyJHSeTCs C OTBETOM
rpu BU/JIOM3MeHeHUU 3a/jaHui,
MPaBUIbHO OOOCHOBBLIBAET  MPHUHSTOE
pelieHue
OIIK OC-1.10 [IpuMeHsieT MaTeMaTUueCKUe MeTOAbl U | YCTHBIA OMPOC
OCHOBBI MareMaThU4eCcKoro
MO/le/TMpPOBaHUs ISt pelieHust
TpaKTUYeCKHUX 3a/iau
OIIK OC-1.5 NcueprnibiBarolige, 1OC/Ie/I0BaTe/IbHO, | Y CTHBIM OTMpOC

6.2.2 TunoBble oO1jeHOYHBIE CPeACTBA NPOME)XXYTOYHON aTTecTaliu

6.2.2.1 Cemectp 2, TunosBble OLeHOYHBbIE CPeJCTBA /A/Isi NPOBe/eHUus 3aueTa 1o

AUCIUTITHHE

6.2.2.1.1 Onucanue npoueaypsl

3aueT MPOBOJUTCS B popMe MUCbMEHHOTO pellieHUs 3a/iau U MPOBe/IeHHsl yCTHOTO
cobecenoBanusi. CTy/IeHT CaMOCTOSITe/TbHO pelaeT 3a1au (TI0 OJ/HOM U3 KaXK/ Ol TeMbl),
Tipe//IoyKeHHbIe TIperofiapaTesieM, MOC/ie Yero MosiCHsIeT Tpero/iaBaTe/iio CBOe pellieHue.
IperosaBaTe/ib MOXKET 33/laBaTh YTOUHSFOIIIVIE BOTIPOCHI TIO CYIIIeCTBY OTBeTa U

AOINOJ/THUTE/IbHBIE BOTIPOCHI.

IIpuimep 3aganud:

1) 3anMcaTh ypaBHeHHe KacaTe/lbHOM TJIOCKOCTH Y HOPMaJTH K ZIJAHHOM MTOBEPXHOCTH B

3a/IlaHHOM TOUKe.

2) Borunciuth 00beM Tesa, MoJIy4eHHOT' o TPU BpallieHuH (Uryphbl, orpaHuueHHOM 3a/JaHHbIMU
JIMHUAMM, BOKpYT ocu OX (wmu OY).
3) Pewnts 3agauy Ko as1s1 gaHHoro avd@epeH1ianbHOrO ypaBHeHUs.

6.2.2.1.2 Kpurepuu orjeHUBaHHUA
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He 3auTeno
He 3HaeT cy1jecTBeHHOM 4aCTU OCHOBHOT'O
MPOrpaMMHOI0 Matepuarsa, JOmyCcKaeT
3HAUMTe/IbHbIe OIIMOKU TTPY peIIeHnH
MpakKTUYeCKUX 3a/iau

3auTeHo
[TpouHO yCcBOW/I TIpOrpaMMHbIM MaTepual,
MpaBU/ILHO MPUMEHSIET TeOpeTUYeCcKre
3HaHMS TIPU pellieHuH 3a/ay, He 3aTpyAHSeTCs
C OTBETOM IpY BU/JOM3MEHEeHUH 3ajlaHuH,
WCTI0/Tb3yeT MPU OTBeTe MaTepuas HayuyHoOU
JIUTEPATyPhbl, IPaBUIbHO 000CHOBBLIBAET

MpUHATOE pelleHue, BadJeeT HEO6XOAI/IMI>IMI/I
HaBBIKAMH U IIpHeéMaMM BBITIO/THEHUA
MPaKTUUYeCKHX 3a1d4

6.2.2.2 Cemectp 3, TumnoBble oLjeHOYHBbIE CPeACTBA /ISl NPOBe/JeHUs K3aMeHa 110

AUCIUTITHHE

6.2.2.2.1 Onucanue npoueaypsl

CTyJeHT BBITATMBAaeT OUJIET, B KOTOPOM CO/IEPKaTCs ZIBe 3a/laul U OZIMH TeOPeTUYeCKUI BOTIPOC.
['oTOBUT OTBET Ha TeOPeTHMUECKUM BOTIPOC U pelllaeT NpakTUUecKUe 33/laul B TeueHUe 1 uaca,
rocsie uero Oecezyet c rpernofaBaresieM. [IperoiaBaTesib MOXKeT 3a/laBaTh YTOUHSIOLIIHE
BOIMPOCHI T0 CYILIeCTBY OTBETA U [IOMOJTHUTE/IbHBIE BOIIPOCHI.

IIpyvmep 3agaHu:

Bomnpoc 1. ChopmyupoBaTh He0OXOAUMBIN TIPU3HAK CXOAUMOCTH YHCIOBBIX PsioB. [IpuBecTu
TipUMep, TIOKa3bIBakOIIUM, UTO He0OXO/IUMBIN TIPHU3HAK He SIBJISIeTCS J0CTAaTOUHBIM.

3agaual. MccneoBaTh Ha aHATUTUYHOCTD IaHHYHO (QYHKLMIO.
3agaua 2. BeposTHOCTb 0TKa3a KaXkAoro rnpubopa npu ucrsitaHnuu pasHa 0,2. [Tpubopsl
WCTIBITHIBAIOTCS HE3aBUCHUMO ZIPYT OT pyra. YTto BeposiTHee: oTka3 10 mpubOpoB npu
vcnbiTanuu 80, viv oTka3 15 npu ucneitanuu 1207_

6.2.2.2.2 Kpurepuu orjeHUBaHHUA

Y poBieTBOpHUTE/ILH
O1MuHO Xopouio o HeypoBiieTBopuTe/1I6HO
TBepzo 3HaeT 3HaeT Nmeet 3HaHus To/ibKO | He 3HaeT 3HauMTe/IbHOM
TeOpeTUYeCKYH0 MpOrpaMMHbII OCHOBHOT'0 YaCTy TIPOrpaMMHOTr0
TePMUHOJIOTHIO, Marepuas, yMeeT Marepuasa, HO He Marepuarsa, JomyCcKaeT
MareMaThyecKue TIPUMEHSTh YCBOWJI €T0 JieTajiel, | CylleCcTBeHHbIe OIINOKH
3aKOHbBI U TEOPEMBI, | MaTeMaTU4YeCcKyo [0y CKaeT TIPU BBITIOJIHEHUU
IPaMOTHO U MO CUMBOJIUKY, He HeTOYHOCTH, MpPAKTUUeCKON 4acTu
CYILLIeCTBY M3/1araeT JIOTyCKaeT HeJJ0CTaTOYHO paboThI
MPOrpaMMHBIN CylLLleCTBeHHBIX MpaBUJIbHbIE
Marepua’s, yMeeT HEeTOYHOCTEe! B (hopMyTMpOBKH,
TIPUMEHSATH OTBeTe Ha BOMNPOC U HapylLLeH!s
MaTeMaThUuecKyro TP BBINIOJIHEHUU JIOTUYEeCKOU
CHUMBOJIUKY, MIPaKTUYEeCKUX T10C/1e/10BaTe/IbHOCTH
MareMaTh4yecKue 3a/laHuM, B U3/10)KEHUU
MeTO/bl ITPH TNpaBUJILHO MPOrpaMMHOI0
pelieHuun MpUMeHsIeT Marepuarna,
MPaKTUYeCKUX TeopeTUYeCcKue WCIIbIThIBAET
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3ajau, He TI0JIOXKEHHsI TIPH 3aTpy/HEeHUs TIpU
3aTPY/AHSAETCS C pelleHnn BBITTO/THEHUH
OTBETOM IpU TPAaKTUUECKUX MPaKTHUUeCKUX paboT
BU/JOM3MEHEHUH BOTPOCOB M 3a/]ay,
3a/laHuH, B/Ia/leeT
TIPaBU/IbHO He00X0JUMBIMH
000CHOBEBIBAET HaBBLIKAMU U
TIPUHSITOE pPellleHue, rpreMaMH UX
B/IA/Ie€T BBITIO/THEeHUS
Pa3HOCTOPOHHUMU
HaBbIKAMH U
TipreMaMH
BBITIO/THeHUS
MPaKTUUYECKUX
3ajau

7 OcHOBHas yyeOHasi 1uTeparypa

1. Bepmanr, A. ®. KpaTtkuii Kypc MaTeMaTHueCcKoro aHanam3a : yuebHoe rmocobue fijisi By30B / A.
®. bepmanrt, U. I'. ApamaHoBuu. — 17-e u3f., ctep. — Cankr-IletepOypr : Jlanb, 2026. — 736
c. — ISBN 978-5-507-54296-3. — TeKCT : 371eKTpOHHbIM // JIaHb : 37IeKTPOHHO-O0UOMOoTeUHast

cuctema. — URL: https://e.lanbook.com/book/507375

[Caiir] — URL: https://e.lanbook.com/book/507375

2. beknemutnes, [. B. Kypc aHaiuTHUeCcKol TeOMeTpUX Y IMHEHHOU anreOpshl : yueOHUK 7St
By30B / [I. B. BeknemuiieB. — 22-e u3f., crep. — Cankr-IletepOypr : Jlanb, 2026. — 448 c. —
ISBN 978-5-507-56803-1. — TeKcT : 3/1eKTpOHHBIH // JIaHb : 3/1eKTPOHHO-0MOIMOTeuHast
cuctema. — URL: https://e.lanbook.com/book/519924

[Caiit] — URL: https://e.lanbook.com/book/519924

3. Kypc MaTeMaTHKH /11 TEXHUUECKUX BBICIIMX YueOHBIX 3aBegeHui. YacTb 4. Teopus
BEPOSITHOCTeN U MaTeMaThuecKasi CTaTUCTHKa : yueOHoe mocobue yisi By3oB / H. A. Bepkos, A.
W. MapteiHeHKo, E. A. Ilymkaps, O. E. [IlumanuH ; nog pegakuueid B. b. Munocues, E. A.
[Mymkapb. — 3-e u3f., crep. — Cankr-IletepOypr : Jlanb, 2026. — 304 c. — ISBN 978-5-507-
55083-8. — TeKcT : 371eKTpOHHBIH // JIaHb : 371IeKTPOHHO-O0Mb/MoTeuHast crctema. — URL:
https://e.lanbook.com/book/516601

[Caiit] — URL: https://e.lanbook.com/book/516601

4. COOpHUK 3a/1a4 TI0 aHA/IMTHUECKOW TeOMETPHHU U JIMHEMHOU anrebpe : yueOHOe rocobue st
By30B / JI. A. BeknemuiiieBa, /. B. beknemutues, A. FO. ITetpoBuy, 1. A. UybapoB. — 12-e
u3f., crep. — Cankr-IletepOypr : Jlanb, 2026. — 496 c. — ISBN 978-5-507-51349-9. — TekcT
: 37IeKTPOHHBIH // JIaHb : 3/1eKTpOHHO-O0ubMmoTeuHas cuctema. — URL: CO0pHUK 3a/1a4 110
aHAJTMTUYECKOW TeOMETPUU U JIMHEMHOU anrebpe : yueObHOe rocobue ayist By30B / JI. A.
Beknemuiiera, [I. B. beknemuiiies, A. FO. [TetpoBuy, 1. A. Uy6apoB. — 12-e u3z., crep. —
Cankr-ITetepOypr : Jlanb, 2026. — 496 c.

[Caiir] — URL: CO0pHUMK 3aJau 110 aHA/TUTUYEeCKOM TeOMeTPUH U JIMHeHHOH anrebpe : yueOHOe
nocobue 7151 By30B / JI. A. Beknemutiesa, . B. beknemuiies, A. FO. TTetpoBuu, U. A.
YybapoB. — 12-e u3f., crep. — CaHkt-ITetepOypr : Jlanb, 2026. — 496 c.

17



5. Bepman, I'. H. CO0opHUK 3a/jau 10 KypCy MaTeMaTH4eCKOro aHa/m3a : yuebHoe rocobue fis
By30B / I'. H. Bepman. — 13-e u3g., crep. — Cankr-IletepOypr : Jlaub, 2025. — 492 c. — ISBN
978-5-507-52146-3. — TeKCT : 371eKTPOHHBIH // JIaHb : 371eKTPOHHO-0M0mMoTeuHast cucreMa. —
URL: https://e.Jlanbook.com/book/440093

[Caiit] — URL: https://e.lanbook.com/book/440093

6. EnbuioB, A. A. TIpakTUKyM 10 Teopud (QyHKLIMM KOMIUIEKCHOTO TIePeMEeHHOT0, TEOPUH PSIZI0B,
oriepalioHHOMY ucunciieHnto / A. A. EnbiioB, T. A. EnbijoBa. — CaskT-IletepOypr : JlaHb,
2024. — 184 c. — ISBN 978-5-507-48047-0. — TeKcT : 3/eKTpOHHbIM // JIaHb : 37IeKTPOHHO-
6ubmorteunas cucrtema. — URL: https://e.lanbook.com/book/362843

[Caiit] — URL: https://e.lanbook.com/book/362843
8 TonoiHUTe/IbHAA YueOHas IUTepaTypa U CipaBOYHas

1. Kypc BoIciieit MaTematuku. Tom 1 : yueOHuK 15 By30B / M. K. Beanokos, O. IT. IlleBsikoBa,
C. K. Kywkesa [u ap.] ; mog pegakuueii M. K. BegaHokoB. — 3-e u3f, ucnp. u gomn. — CaHKT-
[TetepOypr : Jlanb, 2025. — 396 c. — ISBN 978-5-507-50291-2. — TeKcT : 3/1eKTPOHHBIH //
JlaHb : 37eKTpOHHO-O0Mb/MoTeuHast cuctema. — URL: https://e.lanbook.com/book/460592

[Caiit] — URL: https://e.lanbook.com/book/460592

2. Kypc Boictieii MaTeMaTHKH. Tom 2 : yueObHUK 17151 By30B / M. K. Beganokos, O. I1. I1leBskoBa,
C. K. Kywkesa [u ap.] ; mog pegakuueii M. K. BeganokoB. — 3-e u3f, ucnp. u gomn. — CaHKT-
[TetepOypr : JlaHb, 2025. — 360 c. — ISBN 978-5-507-51698-8. — TeKCT : 3/IeKTPOHHBIH //
JlaHb : 3meKTpoHHO-O0Mb/MoTeuHast cuictema. — URL: https://e.lanbook.com/book/482921

[Caiir] — URL: https://e.lanbook.com/book/482921

3. KysnenoB, JI. A. C60pHUK 3a/laHWii 110 BbICIIel MaTeMaTHKe. TUMOBbIe pacyeTsl : yuebHOe
nocobwuie s By30B / JI. A. Ky3HenoB. — 16-e u3g., crep. — CankT-IletepOypr : Jlans, 2026. —
240 c. — ISBN 978-5-507-51275-1. — TeKCT : 5/1eKTPOHHBIM // J1aHb : 3/1eKTPOHHO-
6ubmoTeunas cucrema. — URL: https://e.lanbook.com/book/509008

[Caiit] — URL: https://e.lanbook.com/book/509008
9 Pecypcol cetu IHTepHeT

1. http://grebennikon.ru/

2. https://www.iprbookshop.ru/

3. https://bookonlime.ru.

4. https://www.rsl.ru

5. http://csl.isc.irk.ru/

6. http://window.edu.ru/

7. http://www.computer-museum.ru/ .
8.http://www.intuit.ru/

10 IpodeccuoHanbHBIE 0a3bl JAHHBIX

1. http://e.lanbook.com
2. http://elibrary.ru
3. http://elib.istu.edu/

18



11 IlepeueHb HHAOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacpoCTpaHsieMbIX CHeHA/TM3MPOBAHHBIX MPOrPAaMMHBIX CPeACTB, HWH(OPMAIHOHHBIX
CMIPaBOYHBIX CHCTEM

1. JIniieH3UOHHOE TTporpaMMHoe obecrieueHre CUCTeEMHOe IPOrpaMMHOe obecrieueHue
2. JIniieH3uOHHOe TTporpaMMHoe obecriedeHye ITakeT MpUK/IaZHBIX O(HCHBIX IPOrPpaMM
3. JIulieH3uoHHOe TIporpaMMHoe obecrieueHre IHTepHeT-Opay3ep

12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHUue AUCIUILTHHbBI

1. YuebHas ayiuTOpHS /i TIPOBE/IEHUS 3aHATUI JIEKIIMOHHOTO THUTIA, TPYTIOBBIX U
VH/IMBU/YaIbHBIX KOHCY/IbTAlUM, TEKYIIero KOHTPOJIS ¥ TIPOMEe)KYTOUHOW aTTeCTalluu -
KOMITTEKT yueOHOU Mebenr, pabouee MecTo TiperiofiaBaTeris, 10cka. My/IbTUMeIUIHOe
obopyoBaHue (B TOM UKCIie TIepeHOCHOE): My/IbTUMeIUIHBIN MPOEKTOP, IKpaH C
3JIEKTPOTIPUBO/IOM, akycThueckasi cuctema + I1K c Beixozom B Internet. KomriiekT mebenu,
JIOCKa, MapKep uau Mes JIUeH3MOHHOe TTPOrpaMMHOe obecrieueHue.

2. YuebOHasi ayZiUTOPUS /1S TIPOBe/IeHHsT TaD0PaTOPHBIX/TIPaKTHUECKUX (CEMUHAPCKKX) 3aHATHH,
IPYNMOBLIX U MHAUBUAYaTbHBIX KOHCY/IbTal[|i, TEKYI|ero KOHTPOJISI U POMEeKYyTOUHOM
atrecTanyy/ MynbTumeauiiHoe 000pyoBaHue (B TOM UKC/Ie TIEPEHOCHOE): My/IbTUMeIUHHBIN
TIPOEKTOP, 9KPaH C 3JIeKTPOIIPUBOOM, aKkycTruueckas cucrema + I1IK ¢ Beixogom B Internet.
KommiekT Mebenu, ocka, MapKep Wian Mesl. JIMijeH3MOHHOe TIPOrpaMMHoe obecrieueHue.

3. [TomelijeHue /1711 CAMOCTOSITE/TbHOM PabOTBhI.

19



