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1. HEJA OCBOEHUSA JUCHUIIJIMHBI (MOAYJIS)

Henwto yuebHoit mucumminabl b1.6.09 «Marematuka» sSBIsieTCS M3y4CHHE M TIPAKTUIECKOE
OCBOCHHE MAaTEeMAaTUYECKHX METOJIOB, YMEHHE JIOTHUECKH MBICIHUTD, OTIEPHUPOBATH C a0CTPAKTHBIMU
00BEKTaMH, a TaKXKe POPMHUPOBAHUIO (DYHIAMEHTAIBHON MaTeMaTUYeCKON TIOJIrOTOBKH C YCUIICHU-
€M ee MPUKIAIHON HAIPaBICHHOCTH; pPEIIEHHE CTAaHIAPTHBIX 33734 MPO(PECCHOHANBHOMN esTelNb-
HOCTH Ha OCHOBE MH(OpMAIMOHHON 1 OMOIMOrpaduyeckoi KynbTyphl C IPUMEHEHHEM HH(OpMa-
[IMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHA M C yUYE€TOM OCHOBHBIX TpeOOBaHUI WH(POPMAIMOHHON
0€301MacHOCTH.

3ajaud JUCHUTLITUHBIL:

— chopMHpOBATh CIIOCOOHOCTH pEIIaTh CTAHIAPTHBIC 33a4d MPO(HECCHOHAIBLHOW JIesATelNb-
HOCTH Ha OCHOBE MH(OpMaMOHHON 1 6ubIMorpaduyeckoil KyIbTyphl ¢ IPUMEHEHHEM HH(pOopMa-
[IUOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHH U C yY4ETOM OCHOBHBIX TpeOOBaHMI MH()OPMAIIMOHHON
0e30I1acHOCTH;

— chopMHpPOBATh HABBIKM IPUMEHEHHsI MATEMaTUYECKMX METOJ0B IpU peleHuH npodeccu-
OHAJIBHBIX 3a7aY;

— c¢opMHpOBATh HABBHIKM NPUMEHEHHS MaTEMAaTUYECKUX METOJOB OOpabOTKH, aHaIHM3a |
CHHTE3a PE3yJIbTaTOB MPOPECCHOHATBHBIX HCCIECI0BaHNN;

— c¢opMHpOBaTh HaBbIKM IMPUMEHEHHMsS METOJOB PELICHHs MaTeMaTHYeCKUX 3ajaad B Ipo-
(beccuoHaNbHON AEATENbHOCTH;

— c¢opMHpOBaTh HABBIKM HCIIONB30BaHUs Au(depeHInanbHOro NCUYUCISHHS ISl UCCIIe10-
BaHUS (QYHKIUH, TMHEAPU3ALUN U PEIICHHS HEIMHEHHBIX ypaBHEHU;

— c¢opMHpPOBaTh HaBBIKU MCIIOJIb30BAaHUS UHTETPAIBHOIO UCUMCICHUS JJIs pelieHus Gpusu-
YEeCKMX 3a/1a4 U peleHus NpocTedmx TuddepeHaabHbIX ypaBHEHUH, OCHOBHBIX OOBEKTOB JIH-
HEIHOH anreOpbl, aHATMTHYECKOW TeOMETPUU M TeOpUH (YHKIWN; OCHOBHBIX (hOpMyn mMareMaTH-
YEeCKOI'o aHajIM3a, JMHEHHOHN anreOpbl 1 aHATMTUYECKOH reOMEeTpuUH.

2.

MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
Huctunnuaa b1.5.09 «MatemaTtuka» otHocutes kK 0sioky b1 Jlucuumiuasl (Mmomynu), 6a3o-
Bas 4acTbh.
JucuummmHa (MOyIb) u3y4aercs Ha 1 kypce B 1, 2 cemectpe obyuatomumucs ODO, 1 xkypce
B 1, 2 cemectpe oOyuarommmucs 3P0.

Ilepeuens naanupyemuix pesynbmamos o0yuenua no oucyuniune (Mooyni), COOMHECeHHbIX C
RAAHUPYeMbIMU Pe3YIbIMAMAMU 0C6OCHUS 00PA306AMEIbHOU NPOZPAMMbL

Koown
Komne Ha3zeanue | Ilnanupyemote pezynomamot oceoe- | Ilnanupyemoie pezynomamut 0oyue-
menuuii KoMnemenyuil| Hus 00pa3oeamenbvHoll nPoZPammol HUsA o oucyuniune
Oowenpogeccuonanvnovle KOmMnemenyuu
OIIK-5 | Cnoco6nocts | IToporoBbiii ypoBeHb: IloporoBblii ypoBeHb:

permarb CTaH-
JapTHBIC 3aj1a-
g1 npodeccu-
OHAJILHOH JiesI-
TCJIBbHOCTU Ha

3HaTh: SMIUPUYECKUE METOJbI 00pa-
6otk nHpopmanuu (3.3)

YMeTh: pemiate CTaHAAPTHBIC 3a1adyM
npodeccuoHaaIbHON JESITeILHOCTH
(Y.1); ouenuBats u cobupath HHGDOp-

3HaTh: OCHOBBI MH()OPMALIMOHHOHN 0e3-
OTIAaCHOCTH; IMIUPHUIECKHE METOIBI 00-
paboTku MHPOpPMAIIMA MATeMaTUYEeCKH-
MU MeTogamu U npuémamu (3.3)

YMeTh: pemaTh CTaHAAPTHBIC 3aadu

OCHOBC HH- | Maluro, aHaAJIU3UPOBATH cé ILIEHHOCTH C HpO(l)CCCHOHaHLHOfI ACATCIIBbHOCTU Ma-
(bOpMaLII/IOH— IIPUMEHCHUEM I/IH(bOpMaHI/IOHHO- TEMAaTUYCCKHUMHU MCTOAAMHU U HpI/IéMaMI/I
HOM 1M OMOJIMO- | KOMMYHMKAIMOHHBIX TexHonoruit u | (Y.1); ouenumsaTh um cobupath HH)OP-
rpa(buquKoﬁ XpaHUTh BaXHYIO C YyYETOM OCHOBHBLIX | MallMI0 MAaTCMaTH4YCCKMMHM METOAAMHU MU
KYJIbTYPBI C | TpeboBanuii MH(OPMALMOHHOW 0O€3- | MPUEMAMH, aHATM3UPOBATh €€ IIEHHOCTh
NPUMEHEHUEM | onacHOCTH (VY.2) C TIpUMEHEHHWeM  HMH(POPMAIMOHHO-
I/IH(i)OpMaHI/I- Biaaers: OCHOBHBIMU METOJaMH, CII0- | KOMMYHUKAIITMOHHbBIX TEXHOJIOTUH |
OHHO- cobamu u cpeAcTBaMH IIOJy4CeHHMs M | XPaHUTb BaXHYI0 C Y4CTOM OCHOBHBIX
KOMMYHHKa- xpanenust uadopmaruu (B.1); cnoco6- | TpeboBanuii  mHGOpMauMoHHOH  Oe3-




HUOHHBIX TeX-
HOJIOTHH U C
y4eTOM oc-
HOBHBIX  Tpe-
OoOBaHUKH HH-
dhopmarmoH-
HOii Oe3ormac-
HOCTH

HOCTBIO pellaTh CTaHJApTHHIE 3aJauu
npodecCHOHANBHON  IEATENBHOCTH C
MOMOIIBI0 MaTeMaTHYECKOTO ammapaTa
(B.2)

IloBBILICHHBIH YPOBEHB:

3HaTh: NPUHLUIBI, CIIOCOOBI, METOABI
cbopa umH(popManuu, XpaHEHUS U 00-
pabOTKH C MPUMEHEHHEM KOMIBIOTEp-
HOHM TexHWKH (3.4); METOABl pEIICHUSI
CTaHIApPTHBIX 3a1a4 mpodeccruoHalb-
HOHM JIesITeNIbHOCTH Ha OCHOBE HH(Op-
MalMoOHHOM ¥  OumbOIHorpaduIecKoit
KYJIBTYpBl C MPUMEHECHHEM MaTeMaTH-
geckux MeToi0B (3.6)

YMeTb: oueHMBaTH M COOMpATh WH-
¢dopmanuio, aHaIM3UpPOBaTh €€ IIeH-
HOCTb C MIPUMCHCHHUEM KOMHI)IOTCpHOI\/'I
texauku (Y.3); pemars cTraHIapTHBIE
3a1a4l  PO(eCCHOHANBHON JesTelb-
HOCTH Ha OCHOBE MH(OPMAIIMOHHON U
Ooubrorpaduyeckoit KyabTypsl ¢ TIpH-
MEHEHHEM nH(OPMAITMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJOTHH U C
YU4ETOM OCHOBHBIX TpeOOBaHWN WH-
(hopmarmonHoit 6ezonacuoctu (Y.4)
Baaners: Merogamu, cmocobaMu U
Cpe€ACTBaAaMH IMOJYUYCHHA W XPaHCHUA
nH(popMaIuu, oO6paboTKOM W orpese-
JICHWeM IeHHOCTH WH(OPMaIH C
npuMeHeHueM komimetotepa (B.4); me-
TOJAAMU pEIIeHHs] CTAaHAAPTHBIX 3a1ad
npodecCHOHANIBHOM eATENBHOCTH Ha
OCHOBE WH(OPMAIMOHHOW W OHOIHO-
rpaduueckor KymbTypsl (B.5); mero-
JTaMu WHGOPMALMOHHOM 0€30MacHOCTH
(B.6)

onacHocTH (Y.2)

BuiiageTh. OCHOBHBIMH MaTeMaTHYECKH-
MU METOJaMH, CIIOCOOaMHU U CpeCTBa-
MU TIOJyYeHHS U XpaHeHHs HH]opMma-
mnr  (B.1); cmocoOHOCTBIO — permarth
CTaH/IApTHHIE 3aJadd TPOQECCHOHATb-
HOW JeSATEIBHOCTH C MOMOIIBIO MaTeMa-
TH4eckoro anmaparta (B.2)
IoBbllICHHBIN YPOBEHb:

3HaTh: MPUHLUIBI, CIIOCOOBI, METOJBI
cOopa uH(popMaIMK, XpaHEHUsI U 00pa-
0OTKM MaTeMaTHYECKUMH METOIaMH M
npuéMaMH ¢ TPUMEHEHHEM KOMIIBIO-
TepHON TexHUKHU (3.4); METOIbl pelle-
HUS CTaHAAPTHBIX 337a4 mpodeccno-
HAJBHOW NESTeNbHOCTH Ha OCHOBE HH-
¢dopmanoHHol W OHOMMOTrpadUUECKOR
KYJBTYpPBI C IPUMEHEHHEM MaTeMaTHye-
CKHX MeTom0B (3.6)

YMeThb: olleHUBaTh B cOOMpaTh UHGOP-
MaIlHI0 MaTeMaTH4ecKUMH METOJaMHU U
Npué€MaMu, aHAIU3UPOBATh €€ NEHHOCTD
C MPUMEHEHHEM KOMIBIOTEPHOH TEXHH-
ku (Y.3); pemarp cTaHAapTHBIC 3a/a4H
npodeccHOHANIBHON  eITeTbHOCTH  HA
OCHOBE WH()OPMANMOHHON u OHMOIHO-
rpaduuecKkod KyIbTypbl MaTeMaTHue-
CKUMH METOJaMH M TpuéMaMu C TpH-
MEHEHHEM UH()OPMATOHHO-
KOMMYHHKAIITUOHHBIX TEXHOJOTHH U C
YUETOM OCHOBHBIX TpeOoBaHUN HH(OP-
MalMOHHOHM 0e30IacHOCTH; TMPHUMEHSATh
METOJIbl MHXKEHEPHOH M KOMITBIOTEPHON
rpadpuxu (V.4)

Bnaners: wmeromamu, cmocobamMu U
CpeICTBaMH TOJYYeHHsS W XpaHEHUS
uHopMau, 00paboTKON U ompezaene-
HHEM [EHHOCTH MH(OpPMAIMU C TpUMe-
HEHUEM KOMITBIOTEpA MaTEMaTHIECKIMHU
Meronamu U npuémamu (B.4); meronma-
MU pelIeHUs] CTaHAAPTHBIX 3aja4 Ipo-
(eccoHaIBHOW JeATETbHOCTH Ha OCHO-
Be WHpOpMAIMOHHONW U Oubmmorpadu-
4yeckoit KynbTypsl (B.5)




3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHbI (MOAYJIS)
3.1 PacnpeneneHue Tpy10eMKOCTH B Yacax Mo BceM BHAaM ayJIMTOPHOI U caMOCTO-
AITeJIbHOI Pa0oThI CTY1€HTOB
OO61m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 7 3a4€THBIX CIUHHUIIBI, 252 daca.

Buabl yueOHO# HATPY3KH U UX TPY/10€MKOCTh, YaChl

0P0/3®0
% S % = &
=4 HanmeHoBaHue = S=| %4 . S S
s pasiesa IMCHUIIHHBI S| FE|l €& o B | = = E g
ol =% = = =) @] : s 22 =)
- 2| 2§ 25 = | 2 28 £
2% ¢ 5§ 2
= =
1 JIuneiinast anredpa u sJ1eMeH-
Thl QaHATUTUYECKON T€OMET- 6/2 | 12/4 - 17,8/26 - - - 35,8/32
pun
2 | BBenenue B MaTeMaTHUECKHIA 4/ 8/2 i 12/20 i ) ) 2a/24
aHaJIN3
JuddepennmranbHOe ncUmC-
3 | neHue QyHKIMMU OAHOM nepe- | 4/2 8/2 - 12/20 - - - 24124
MEHHOU
g | DYHKUMMHCCKOTBKIX MEPe- | yp | gy | . | 190 | - | - - | 24124
MEHHBIX
3ader 1 cemectp (ODPO)/ 1 cemec
- | B00) P (000) 1. I R : - |o2i02| 38 | 0,24
Hroro 3a cemectp: 18/8 | 36/10 - 53,8/86 - 10,2/0,2| -/3,8 | 108/108
5 | MaTerpalibHOE MCYUCIIEHUE 8/2 8/2 - 11/24 - - - 27/28
6 | Paamr 8/2 8/2 - 11/24 - - - 27/28
7 Juddepennnanbabie ypas- 8/2 8/2 i 11/23 i i ) 27127
HEHUS
8 | Teopus BeposATHOCTEN 6/1 6/2 - 11/23 - - - 23/26
9 | MaremaTtnueckas craTuctuka | 6/1 6/2 - 10/23 - - - 22/26
_ | Ox3amen 2 cemectp (ODO) /2 ce- ) i ) i - 10.2/02 17,8/8,8| 18/9
mectp (3P0O) T
Hroro 3a cemecTp: 36/8 | 36/10 - 54/117 - 10,2/0,2]17,8/8,8| 144/144
Hroro: 54/16 | 72/20 - 107,8/203 | - |0,4/0,4[17,8/12,6 252/252
[Tpumeuanue: *Kart — koHTakTHas paboTa (aTTectanus).
3.2 HanmeHoBaHHeE JJEeKITHOHHBIX 3aHATHH
Ne HaumenoBanue Obwem, ua-
n/n pa3jiesa TUCHUILTUHBI con Tema exuuu
0P0O/390
11 Tema 1.1 BBenenue. 31eMeHThl aHATUTUYECKON
TeOMETPUHN
1/1 Tema 1.2 MaTpuuibl 1 onpeaeTuTeNn
Jluneiinas anredpa u sie- 1/0 Tema 1.3 Cucremsl JIMHEHHBIX anreOpanyecKux
1 | MEHTHI aHATUTHYECKOMN ypaBHEHUU
reOMeTpUHr 1/0 Tema 1.4 JIuneitHoe BEKTOPHOE MPOCTPAHCTBO
1/0 Tema 1.5 EBkin1oBo npocTpaHcTBO JIMHEHBIE
0TOOpaKEHUS
1/0 Tema 1.6 KomruiekcHble uncia
Bcero no Pazneny 1 6/2




Tema 2.1 MHuoxecTBa. DyHKIIMOHAIbHAS 3aBUCHU-

2/1
2 BBenenue B matremaruye- MocCTb
CKUI aHaJIN3 1/1 Tema 2.2 [NocnenoBarensHocTH. [Ipenen pynkunn
1/0 Tema 2.3 HenpepbIBHOCTb (QYHKIIHIA
Bcero mo Paszneiy 2 4/2
2/1 Tewma 3.1 [IpousBonnas u nuddepeniman
Huddepennmanbaoe uc- 11 Tema 3.2 OcHoBHBIE TeopeMbl 0 AuddepeHuupye-
3 | uucnenue GyHKIMH OTHOU MBIX (QYHKITUSAX U X TPUIOKEHUSIX
MepeMEHHON 1/0 Tema 3.3 [Ipumenenue qudPepeHIATBHOTO HCUUC-
JICHUS JJ1s1 MiccTieoBaHus rpaduka QyHKIHH
Bcero no Pazieny 3 4/2
on Tema 4.1 @yHKIIMU HECKOJIBKHUX MEPEMEHHBIX U UX
4 OYHKIMH HECKOIbKUX T1e- HENPEPHIBHOCTD
PEMEHHBIX o1 Tema 4.2 TluddepenunanbHoe ucyucieHue GyHKINHI
HECKOJIbKUX MEPEMEHHBIX
Bcero no Pa3zney 4 4/2
Hroro 3a cemectp 18/8
1 cemectp (OPO) / 1 cemectp (3PO)
2/1 Tema 5.1 HeonpeneneHHsiii HHTErpat
2/1 Tema 5.2 OnpeesieHHbI HHTErpall
5 | UHTerpanbHoe UCYUCIICHUE v
2/0 Tema 5.2 Onpe/ieneHHbINA HHTETPa
2/0 Tema 5.3 HecoOCcTBEHHBIC HHTETPAIBI
Bcero no Pazneny 5 8/2
4/1 Tema 6.1 UncnoBblie psijibl
6 | Pagml
4/1 Tema 6.2 OyHKIIMOHATIBHBIE PSJIBI
Bcero no Pazneny 6 8/2
2/ Tema 7.1 AuddepenunanbHble ypaBHEHUS IEPBOTO
nopsiiKa
2/ Tema 7.1 AuddepenunanbHble ypaBHEHUS IEPBOTO
7 JudpdepenunanbHbie ypaB- IOpPsIAKa
HEHHUS 2/0 Tema 7.2 IuddepenunanbHble ypaBHEHUSI BTOPOTO
nopsiiKa
2/0 Tema 7.2 IuddepenunanbHble ypaBHEHUSI BTOPOTO
nopsiiKa
Bcero no Pazneny 7 8/2
2/ Tema 8.1 OVCHOBHI)IC IIOHATHS U TEOPEMBI TEOPUH Be-
pOsITHOCTEH
2/0 Tema 8.2 [ToBTOpHBIE HE3aBUCUMBIE HCITBITAHUS
8 | Teopwust BeposTHOCTEH 1/0 Tema 8.3 Cnyuaiiabie BenuunHbl. OCHOBHBIE 3aKOHBI
pacripenieieHus
1/0 Telvia 8.4 IlpenenbHble TEOPEMBI TEOPHH BEPOSTHO-
CTei
Bcero no Pazneny 8 6/1
Tema 9.1 OcHoBHBIE NOHATHS U onpeaeneHus. CraH-
JApTHBIE 3312491 TPOGECCHOHATLHON IeATEIIEHOCTH
Ha OCHOBE MH(OPMaIIMOHHON U OubIMorpaduueckoit
Maremarnueckasi CTaTUCTH-
9 2/1 KYJIbTYpPbI C IPUMEHEHHEM UH(POPMAIIIOHHO-

Ka

KOMMYHMKAIIMOHHBIX TEXHOJIOTUH U C Y4ETOM OC-
HOBHBIX TpeOOBaHUN MHPOPMAITMOHHOI Oe30macHo-
CTH




2/0 Tema 9.2 O1ieHKN HEM3BECTHBIX TAPAMETPOB
1/0 Tewma 9.3 IIpoBepka CTaTUCTUUECKUX THIIOTE3
Tema 9.4 Hexortopble 3amauu, CBsI3aHHBIE C HOP-
1/0 MaJIbHBIMU BBIOOpKaMHU. OBaHUN HH(DOPMAITMOHHOU
6e30MacHOCTH
Bcero no Pa3zneay 9 6/1
HToro 3a cemectp 36/8
2 cemectp (OPO) / 2 cemectp (3DO)
Hroro: 54/16 -

W3yuenmne KaxJoW TEMBbl MpPEAINOJaraeT OBJIaJeHHE OOYYaIOUIMMHUCS HEOOXOAMMBIMU Jie-

CKPHIITOpaMH (COCTABJISIFOIIUMH ) KOMIIETCHITUH, PUBEICHHBIMU B MIEPEYHE IJIAHUPYEMBIX PE3yIib-
TATOB 00Yy4eHHMsI 10 AuciuIuMHe (Tabmuma 2.1).

3.3 HanmeHoBaHue 1a00PaTOPHBIX 3aHSITHI

He npenycmotpeHbl pabounM yaeOHBIM TIAHOM.

3.3 HaumMeHoBaHue NPAKTHYECKHUX 3AHATHH
Ne HaumeHoBaHue Oo0bem, ya-
TeMa NpakTUYeCKOTO 3aHATHA
n/n pa3jaesa qUCHUILIUHBI COB
2/2 Tema 1.1 DnemMeHTb aHAIUTUYECKON FEOMETPUU
2/0 Tema 1.2 MaTpuIlsl 1 OnpeIeaIuTe TN
. Tema 1.3 CucreMbl TMHEHHBIX areOpandyeckux
Jluneiinas anre0Opa u dJie- 2/1 o
1 | MEHTBI aHATUTHYECKOMN YPAaBHCHMH =
reOMETpHH 2/1 Tewma 1.4 JIluneliHOe BEKTOpHOE HpOCTpaH(iTBO
2/0 Tema 1.5 EBkinaoBo npocTpancTBO JInHelHbIE
OTOOpaKCHUS
2/0 Tema 1.6 KommnnekcHsle yncna
Bcero no Pazneny 1 12/4
2/ Tema 2.1 MHuoxecTtBa. yHKIIMOHAIbHAS 3aBUCH-
MOCTb
2 BBeEleHI/Ie B MaTeMaTu4e- 2/1 Tema 2.2 [locnenoBarensHocTu. [Ipenen dyHkimu
CKHUIl aHaNu3
2/0 Tema 2.3 HenpepbIBHOCTh QyHKIUI
2/0 Tema 2.3 HenpepbIBHOCTh GyHKIUH
Bcero no Pa3zneny 2 8/2
2/1 Tewma 3.1 IlpousBonnas u nuddepennuman
o1 Tema 3.2 OcHoBHBIE TeOopeMbl 0 quddepeHnupye-
HuddepenunanbHoe uc- MBIX QYHKIUSAX U UX IPUIIOKEHUIX
3 | uucnenue QyHKIMU OTHOU 2/0 Tema 3.3 [Ipumenenue quddepeHnnaIbHOro HCYKC-
MepeMEeHHOMN JICHUS JI71s1 MicclieioBanus rpaduka pyHKuuu
2/0 Tema 3.3 [lpumenenue nudPepeHIaTbHOTO HCUNC-
JICHUS JI71s1 icclieioBaHus rpaduka pyHKIuu
Bcero no Pasneny 3 8/2
2/ Tema 4.1 @yHKIIMY HECKOJIBKHUX MEPEMEHHBIX U UX
HENPEPHIBHOCTD
4 @YHKIINN HECKOJBKHX ITe- 2/ Tema 4.1 @yHKIMH HECKOJIBKUX ITEPEMEHHBIX U UX
PEMEHHBIX HENPEPHIBHOCTD
2/0 Tewma 4.2 Jluddepennnanpaoe ucuncieHne GyHKmm
HECKOJIbKUX MEPEMEHHBIX




Tewma 4.2 Jluddepennnanpaoe ucuncieHue GyHKuu

2/0
HECKOJIbKUX MEePEMEHHBIX
Bcero no Pasneny 4 8/2
1 cemectp (O®0) / 1 cemectp (3PO) 36/10 -
2/0 Tema 5.1 HeonpeneneHHbIi HHTETpa
2/2 Tema 5.2 OnpeieneHHbINH HHTETPA
5 | UurerpanbHOE CUUCIICHUE >
2/0 Tema 5.2 OnpeesieHHbIA HHTErpall
2/0 Tema 5.3 HecoOcTBeHHBIC MHTETPAJIBI
Bcero no Pa3zneay 5 8/2
2/1 Tema 6.1 YncnoBsie psiibl
6 | P 2/1 Tema 6.1 YncnoBbie psiibl
2/0 Tema 6.1 YncnoBsie psiibl
2/0 Tema 6.2 OyHKIIMOHATBHBIC PSIJIBI
Bcero no Pa3zneny 6 8/2
2/ Tema 7.1 Auddepenunanbabie ypaBHEHUS IEPBOTO
MopsiIKa
2/ Tema 7.1 Auddepenunanbabie ypaBHEHUS TIEPBOTO
7 Juddepenunanbabie ypas- HopsiJIKa
HEHUS 2/0 Tema 7.2 duddepenunanbHbie ypaBHEHUS BTOPOTO
MopsiIKa
2/0 Tema 7.2 Iuddepennnanbapie ypaBHEHHS BTOPOTO
MopsiIKa
Bcero no Pazneny 7 8/2
o1 Tema 8.1 OUCHOBHLIC TOHSITUS U TEOPEMBI TEOPHUH BE-
POSITHOCTEM
2/1 Tewma 8.2 [loBTOpHBIE HE3aBUCHUMBIE HCTIBITAHUS
8 | Teopwust BeposiTHOCTEH 1/0 Tema 8.3 Cnyuaiiabie BeTMunHbl. OCHOBHBIE 3aKOHBI
pacnpezeneHus
1/0 Telvia 8.4 IIpenenbHbIe TEOPEMBI TEOPUU BEPOSITHO-
crei
Bcero no Pazneny 8 6/2
Tema 9.1 OcHoBHBIE IOHSTHS U onpezeneHus. CraH-
JapTHBIE 3a/1a4l PO ECCHOHATBHON ASSITENFHOCTH
2N C IpUMEHEHUEM I/IH(l)OpMaHI/IOHHCJ-
KOMMYHHKAITIOHHBIX TEXHOJIOTUN U C YYETOM OC-
MaremaTnueckasi CTATUCTH- HOBHBIX TpeOOBaHUN MHPOPMAITMOHHON O€30TacHO-
? Ka CTH
2/1 Tema 9.2 OuleHKN HEM3BECTHBIX NAPAMETPOB
1/0 Tema 9.3 [TpoBepka CTAaTUCTUUECKUX TUIOTES
1/0 Tema 9.4 Hekotopslie 3a1auu, CBA3aHHBIE C HOP-
MaJIbHBIMU BBIOOPKAMH.
Bcero no Pazneny 9 6/2
2 cemectp (OPO) / 2 cemectp (3PO) 36/10
Hroro: 72120

ITpakTHueckoe 3aHATHE MO KaKA0H TeMe MpeAIoaraeT OBlIaieHHe 00yJaromuMucs Heo0Xo-
JUMBIMH JIECKPUIITOPAaMH (COCTABISIOMIMMHU) KOMIIETEHIUH, IPUBEIEHHBIMU B N€pEeYHE TUIAHUPYE-
MBIX pe3yJbTaToB 00y4YeHHUs 10 AucHuIUIMHE (Tabnuma 2.1).




3.4 CamocTtosiTesbHasi padoTa 00y4aromerocs

. TpynoemkocTn,
I[I/Icl::;lal'[ll;i;ﬂbl ly;l Bux CP 1acon
0P0/390
1 | npopabGoTka MaTepuasIoB JICKIHi 2,4/0,5
Paiﬂeﬂ 1. Ju- 2 MO/ITOTOBKA K MPAKTUYCCKUM 3aHSITHSIM 4,6/1
HefiHas anreo- 3 BhINIOJIHEHKE 3anannii it CPO 2/5,5
ba t SIEMEHTE, 4 CaMOCTOATEIBHOE M3YUYECHHE MATEPHAIIOB TEM 3/8
AHATUTHYCCKOM
reoMeTpHH 5 HO/ITOTOBKA K HAITMCAHUIO HAYYHOTO JIOKJIa1a 37
6 MOATOTOBKA K MHTEPAKTHBHOMY 3aHSTHIO 2,8/4
HUroro 17,8/26
1 npopaboTKa MaTeprasIoB JIEKIHi 2,4/0,5
Paspien 2. Bee- 2 HOArOTOBKA K NPAKTUYECKUM 3aHATUSIM 3,6/1
JICHIAE B Mate- 3 | Bemonnenue 3aganuii g CPO 2/5,5
MaTHYECKHIMA
AHATI 4 CaMOCTOATEIBHOE U3YUYECHHE MATEPHAIIOB TEM 217
5 MOATOTOBKA K HAIIMCAHUIO HAYYHOT'O JOKJIaza 2/6
HToro 12/20
Paznen 3. 1 | npopabGoTka MaTepuasIoB JEKIHA 2,4/0,5
Huddepeniu- 2 | MOArOTOBKA K MPAKTHYECKUM 3aHSITHAM 3,6/1
aIBHOC HCHHC- 3 BBIIIOJIHEHHKE 3ananuii it CPO 2/5,5
nenue GpyHk-
LM OO TTe- 4 CaMOCTOATEIBHOE U3YUYECHHE MATEPHAIIOB TEM 217
peMeHHOM 5 MOATOTOBKA K HAIIMCAHUIO HAYYHOT'O JOKJIaja 2/6
HTtoro 12/20
1 popaboTKa MaTEPHAIIOB JIEKIIHIA 2,4/0,5
Paznen 4. 2 MOATOTOBKA K ITPAKTHYECKUM 3aHATHSAM 3,6/1
i};iif:lz EZ: 3 BBIIIOJIHEHHUE 3anaHuii it CPO 2/5,5
PEMEHHBIX 4 | caMOCTOSTENILHOE U3YUEHHE MATEPHUATIOB TEM 217
5 HOArOTOBKA K HAITMCAHUIO HAYYHOIO JOKJIaaa 2/6
Hroro 12/20
1 cemectp (0DO) /1 cemectp (3PO) 53,8/86
Paznen 1-4 0/3,8
1 | mpopaboTka MaTepuasIoB JEKIUH 1,4/0,5
2 | mOArOTOBKA K MPAKTHYECKUM 3aHATHAM 3,6/1
Pasnen 5. Un- 3 BhITIOTHEHUE 3aaanuii s CPO 1/5,5
TerpaIbHOC 4 CaMOCTOATEIBHOE U3YUYEHHE MATEPHAIIOB TEM 217
HCYHCIICHHE
5 | mOAroTOBKA K HANMCAHHIO HAYYHOI'O JOKJIa/1a 1/6
6 MO/ITOTOBKA K HHTEPAKTHBHOMY 3aHSITHIO 2/4
Hroro 11/24
1 | npopabGoTka MaTepuasIoB JIEKIHA 1,4/0,5
2 | mOArOTOBKA K MPAKTHYECKUM 3aHATHAM 5,6/5
Pasnen 6. Psaapl 3 BBIIIOJIHEHHUE 3anaHuii uist CPO 1/5,5
4 CaMOCTOATEIBHOE U3YUYEHHE MATEPHAIIOB TEM 217
5 | mOAroTOBKA K HAIKMCAHHMIO HAYYHOI'O JOKJIa1a 1/6
Hroro 11/24
Pazgen 7. 1 npopaboTKa MaTePHAIOB JIEKIIN I 1,4/0,5
Huddepenuu- 2 | moaroToBKa K NMPAKTHYECKUM 3aHSTHSIM 5,6/5
aJbHBIC YpaB- 3 BbITIONTHEHHE 3a1anuil 1uist CPO 1/5,5




HEHUS 4 | caMOCTOSATENBHOE U3YUEHUE MATEPHAIIOB TEM 217
MOATOTOBKA K HAIIMCAHUIO HAYYHOI'O JOKJIaza 1/5
Hroro 11/23
1 | npopabGoTka MaTepuasIoB JIEKIHi 1,4/0,5
Paznen 8. Teo- 2 MOATOTOBKA K IMPAKTHYECKUM 3aHSATHSIM 5,6/5
pusi BEpOSITHO- 3 BBINIOJIHEHUE 3aaHuii 11 CPO 1/5,5
cre 4 | caMOCTOSTEIbHOE U3YUYCHHUE MATECPHAIIOB TEM 217
5 | mOAroToBKa K HAIMCAHUIO HAYYHOIO JOKJIaaa 1/5
Hroro 11/23
1 npopaboTKa MaTepHUAIOB JICKIIHIA 1,4/0,5
Paznen 9. Ma- 2 ITOJITOTOBKA K MPAKTHYECKUM 3aHITHIM 4,6/5
TeMaTU4YecKas 3 BBINIOJIHEHUE 3aaHuii 11 CPO 1/5,5
CTAaTUCTUKA 4 | caMOCTOSATENBHOE U3YUEHHE MATEPHAIIOB TEM 217
5 HO/IMOTOBKA K HAITHCAHUIO HAYYHOTO JOKJIa1a 1/5
Hroro 10/23
2 cemectp (ODPO) /1 cemectp (3PO) 54/117
Bcero mo mucnuniaunae CP 107,8/203
Paznen 1-9 17,8/8,8
Hroro Ha opmMbI KOHTPOJIA 17,8/12,6
3.5 JAupakTuka IMCUMIVIMHBI (MOXYJIS1)

Pa3znea 1. Jluneiinas aareopa u 3JieMeHTbI AHAJUTHYECKON reoMeTpuu

Tema 1.1 Beegenue. Ji1eMeHTbl AaHAJIUTHYECKON reOMeTPHH

CriocoOb! perieHust CTaHIApTHBIX 3a/1a4 MPO(hecCUOHAIBHON JesTeIbHOCTH HAa OCHOBE HH-
dbopmanoHHoit ¥ OmbOmMorpaduveckoil  KyabTypel C TPUMEHEHHEM HH()OPMAIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJOIMH M C Y4€TOM OCHOBHBIX TpeOoBaHMH MH(OpManMoHHON Oe3omac-
HOoCTH. Bekrtopsl. JIuHeiHbple onepanuu Hajx BekTopaMu. IIpoeknus BekTopa Ha OCbh. JleKapTOBBI
KOOpJAMHATBI BEKTOPOB M TOUeK. CKaIpHOE MPOU3BEIEHUE BEKTOPOB, €Er0 OCHOBHBIE CBOMCTBA, KO-
opauHaTHOE BbIpaxkeHue. [Ipsimas Ha ruiockocT. Paznuunbie GopMbl ypaBHEHHUS NPSMOM Ha II0C-
KOCTH. YT0J MexAy npsMbIMH. PaccTossHMe OT Touku 10 npsMoi. [Ipsmas v miockocTs B Hpo-
CTPAHCTBE. YPaBHEHHE IUIOCKOCTH W INPSAMON B MPOCTPAHCTBE. YTOJ MEKIY IJIOCKOCTSIMHU. YTOJI
MEXY NPAMBIMH. YTOJ MEKIY MPSIMON U IUNIOCKOCTBIO. PaccTosiHue OT TOYKHU 10 TUIOCKOCTH.

Tema 1.2 MaTpuusbl U onpeaeTuTe u

Buaer matpun. JIuHelHble onepauvu Haja mMaTpulaMmu. TpaHCIIOHMpOBaHUE martpul. JIu-
HEeWHasi 3aBUCUMOCTh CTPOK M CTOJIOIIOB. DJIeMEHTapHbIe MTpeoOpazoBanust MaTpull. OnpenenuTenn
N — ro mopsakKa U UX cBOMCTBa. Pa3noxeHue onpeaenuTens no crpoke (crondiy). O6paTHas Mat-
puna u ee cpoiicTBa. Beruncnenue obpaTHoil MaTpuibl. PemieHue mMaTpuuHbIX ypaBHEHUM. Panr
MmaTpuisl. Teopema o 6a3ucHoM MHMHOpe. Bbrluncinenue paHra marpuibl. PerneHne craHAapTHBIX
3a/1a4 MpoQeCcCUOHANIbHON JAEeSITeIbHOCTH MaTeMaTHYECKUMH METOAAMU U NMTPUEMaMHU C TIPUMEHEHU-
€M KOMIIbIOTEPHON TEXHUKH.

Tema 1.3 Cucrembl JIUHEHBIX ajredpanyeckKux ypaBHeHHUil

OcHoBuble omnpenenenus. @opma 3anucu. Kpurepun coBmectumoctu CJIIAY. Dopmyssl
Kpamepa. OgHoponnas nu HeogHopoaHas cucteMbl. Teopembl Kponekepa — Kanemnnu. @ynnamen-
TaJIbHAsl CUCTEMa PEUIeHUH. DMIUpUYEecKue MeToAbl 00paboTKU MH(pOpMAIMM MAaTEMAaTUYECKUMU
MeToaamMu U npuéMamu. [IpuHIMIEL, c1oco0bI, MeTOABI cOOpa MHMOPMAITUH, XPAaHEHHS U 00padoT-
KM MaTEMaTHYECKUMU METOJaMH U NpUEMaMU C IPUMEHEHHEM KOMIIBIOTEPHON TeXHUKU Pemenue
CTaHJIApPTHBIX 33]a4 IpOodeCCHOHATBHON IEeATEeIbHOCTH MaTeMaTHYECKUMHI METOJIaMU U IIpuéMaMu
C IPUMEHEHUEM KOMITBIOTEPHON TEXHUKH.

Tema 1.4 J/IuHeiliHOe BEKTOPHOE MPOCTPAHCTBO




JInnelinble mpocTpaHcTBa. JIMHEWHAs 3aBUCUMOCTb M HE3aBHCUMBIE CHCTEMBI BEKTOPOB.
Pa3zmepHocTh 1M 0a3uc JMMHEHHOTO MpoCTpaHcTBa. JIMHEHHBIE omepanru B KOOPAMHATHOU (opme.
[IpeoOpazoBanue KOOPAMHAT BEKTOPA MPH MEPEX0AE OT OJTHOTO Oa3uca K APYyroMy.

Tema 1.5 EBKJINI0BO NPOCTPAHCTBO. JINHelHbIE 0TOOpaKeHU I

Ornpenenenne eBkiuaoBa mpoctpanctBa. HepasenctBo Kommu-bynsikoBckoro. Hopmupo-
BAHHBIE MPOCTPAHCTBA. YTOJ MEXIY BeKTOpamHu. OpTOroHalbHBIE CUCTEMBI BEKTOpPOB. OpTOro-
HanbHBIH O6a3uc. [Ipouecc oproronansuocTu ['pamma-LImuara.

Omnpenenenue JuHEeHHOro oToOpaxeHus. Martpuna otoopaxkeHus. CBsi3b MEXIy KOOpAUHA-
TaMH BEKTOpa U ero oOpasza. BelpakeHne mMaTpuibl JIMHEHHOTO OTOOpaXEHUS B PA3MUYHBIX Oa3u-
cax. XapakTepuCTHUECKOEe YpaBHEHHE U COOCTBEHHbIE BEKTOPHI JINHEHHOro oToOpaxkeHus. [Ipuse-
JICHWE MaTPHUIIbl TMHEHHOTO OTOOpaKeHUs K JMaroHaIbHOMY BUAy. Vcronb30BaHNe TuaroHaaIbHON
(hOopMbI MATPUIIBI U1 BO3BE/ICHUS B CTEIICHb.

Oproronanbubie oToOpaxenus. [IpuBeneHre CHMMETPUIECKON MaTPUIIBl K AMArOHAIBHOMY
BUJY C IOMOIIbIO OPTOTOHATIBHBIX OTOOPaKEHUH .

Tema 1.6 KomniiekcHble yncia

KommiekcHbie uncna. JleicTBUA HaJ KOMIUIEKCHBIMU yuciaamMu. CompsiKeHHbIE Yucia. 3a-
MTUCh KOMIUIEKCHBIX YHCEI B TPUTOHOMETPUYECKO (Gopme. Bo3BeneHue B cTeneHb M U3BICUCHHE
KOpHS.

Pa3gen 2. BBenenue B MaTeMaTHUYECKHI aHAJIN3

Tema 2.1 MHoxkecTBa. ®YHKIHOHAJbHAS 32aBUCHMOCTh

MHoskecTBa 1 onepaluy HaJ MHOKecTBaMu. YnciaoBble MHOKeCTBA. [loHsATHE OKpecTHOCTH
TOYKH.

Oynkuusa. Obnacte ee onpenenenus. Cinoxuble 1 00patHble QyHKIUU. OCHOBHBIE 3JI€MEH-
TapHbIe (PYHKIMH, NX CBOWCTBA U TPAPHKH.

Tema 2.2 IlocaenoBareabnoctu. lpenen pynkuun

UucnoBele mocnenoBaTesbHOCTH. [Ipenen uucioBoil mocineaoBarenbHOCTUH. Apudmeruue-
CKue CcBOMCTBa mpenenoB. [Ipenen GpyHkuu B Touke U Ha OeCKOHEUHOCTH. beckoHeuHo Manble u
o6eckoneyHo Oosnpiue ¢pyHkuun. CroiicTBa npenena ¢yakuuu. OgHoctTopoHHUE npenensl. [Ipeme-
JIbl MOHOTOHHBIX (DYHKIUH. 3amMeyaTeabHbIe TPeIebl.

Tema 2.3 HenpepbIBHOCTH (pyHKUMI

HenpepbiBHOCTH (yHKIIMU B TOuKe. JIokabHbIe CBOICTBa HempepbIBHBIX (yHKIMHA. Henpe-
PBIBHOCTh 3JI€MEHTapHbIX (QyHKIUN. OJHOCTOPOHHSS HENMpPEpPhIBHOCTh. TOUKM pa3pbiBa, UX Kiac-
cuduxanms. CpaBHeHHE OECKOHEYHO MaJIbIX.

[TonsiTue BepxHel (HMKHEW) TPAHUIIB] U TPAHU, MAKCUMAJIBHOTO (MMHUMAJILHOTO) JIEMEHTa
4HCIOBOr0 MHOKecTBa. TeopeMa Beliepmtpacca 0 CXOAMMOCTH OIpPaHUYEHHOH 1OCIIEI0BATENIBHO-
ctu. [loHATHE NpenenbHON TOUKM (4aCTUYHOIO Mpesesna) nocae 0BaTeNnbHOCTH. JIeMMa o mpenenb-
HOM Touke u TeopeMa bonbliano — Beifepimrpacca 06 orpanudeHHoN nocienosarenbHocTy. [lepBas
u BTOpas Teopema BeliepuiTpacca o HempepblBHOM Ha oTpe3ke ¢yHkuuu. Teopema bonbuano —
Ko o npoMexXyTOUHbIX 3HaUEHHUSX HENpepbIBHOW (yHKUUU. PeleHne ctaHnapTHBIX 3a1a4 Mpo-
(heccoHaIbHOU AESITENTbHOCTH MAaTeMAaTUYECKUMHU METOJAMU U NMpUEMaMH C MPUMEHEHUEM KOM-
NBIOTEPHONW TEXHUKU. DMIUPUUYECKHE METO/AbI 00pabOTKM MHPOPMALUU MaTeMaTHYECKUMH METO-
JaMU U IpUEMaMU

Paszpnen 3. [u¢ppepenuuaibHoe ucuuciaeHne GyHKIHUN 0OJHOM epeMeHHOH

Tema 3.1 Ilpoussoanas u nuddepenunan

[Tonstue ¢pynxuuu, quddepeHunpyeMoil B Touke, ruddepenuuan GyHKIUU U €ro reoMeT-
puueckuit cMpica. O01iee npeacTaBieHNe 0 METO1aX JIMHEApU3alny.

[TpousBoaHas pyHKINU, €€ CMBICI B MPUKIIATHBIX 3a/1a4aX (CKOPOCTh, MJIOTHOCTH). [IpaBu-
Jla HaXxOXJIEeHUsS Mpou3BOJAHON U nuddepennuana. [IpousBoaHas cioxxHoil u oOpaTHON QyHKIHH.
Huddepenunan GyHKIMMA, 3a1aHHbIX TapaMmeTpuuecku. [IponsBoaHbie U quddepeHInanbl BHICIINX
MOPSAJIKOB, MX CBOMCTBA.



Tema 3.2 OcHoBHBIE TeopeMbl 0 TP ¢epeHIUPYeMbIX PYHKIUAX U UX NPHI0KEHUAX

Touku sxcTpemyma pyukiuu. Teopema depma. Teopemsl Poss, Jlarpanka, Komu, ux npu-
noxenust. [IpaBuno Jlonurans. @opmyna Teinopa. [Ipeacrasnenune Gpynkumii exp (X), sin (x), cos
(), In (14x), (1+x)? mo popmymne Teitnopa.

Tema 3.3 Ilpumenenne q1udgepeHINATBHOTO0 HCYUCICHHS IS MCCle10BaHus rpaduka
byHkunn

VYciioBue MOHOTOHHOCTH (DYHKIMH. DKCTpeMyM (YHKLIUHU, HeoOxoaumoe ycioBue. Jlocra-
TOuHbIE ycaoBUsA. OTbICKaHNE HanOOJIbIIEr0 ¥ HAMMEHbILEr0 3HaueHU QyHKIuu, 1uddepeHunpy-
eMoii Ha oTpeske. Bemykiiocts pyHkimu. ['eomerpuueckoe OmnpeneseHue ¢ MOMOIIBI0 XOPI H €ro
IepeBol Ha A3bIK HepaBeHCTB. OmpezeneHue BBITYKIOCTH C IOMOIIbI0 KacaTeabHoW. Heobxonu-
MBI€ U JOCTAaTOYHbIE YCIOBUS BIMYKIOCTH. [loHsTHE Touku nepernbda. Heobxonumeie u qocraroy-
HbIE€ YCJIOBHUSI TOYKU neperuda. AcumntoTsl GpyHkumu. OOmas cxema HccieoBaHus (QyHKIUM U
MOCTpOoeHHs ee rpaduKa. YpaBHEHHE KacaTeIbHONH U KpUBOHM B AaHHOW Touke. [IpuHIumsl, cnoco-
Obl, MeTO/1bl cOOpa MHPOPMALIUKU, XPaHEHUSI U 00PaOOTKH MaTEMATUYECKUMU METOJaMU U NMpUéMa-
MU C IPUMEHEHHEM KOMIBIOTEPHOW TEXHHKH. MeTo/bl pelieHns CTaHJapTHBIX 3a1a4d mpodeccuo-
HaJIbHOW JEeATeNbHOCTH Ha OCHOBE MH(OPMAIIMOHHON M OMOIMOrpaguueckoi KyJabTypsl ¢ IpUMe-
HEHUEM MaTeMaTHYECKUX METOJO0B. PelieHne cTaHiapTHBIX 3a/1a4 Mpo(hecCHOHANbHOMN JesTeNbHO-
CTM MAaTeMAaTUYECKUMHU METOJAaMHU U IPUEMaMU C NPUMEHEHHEM KOMIIBIOTEPHON TEXHUKH. OMIIM-
pHUYECKHE METOIbI 00padOTKH HHPOPMALIMU MATEMAaTUYECKIMH METOAAMHU U IPHEMaMHU

Pa3nen 4. ®yHKIMH HECKOJIbKUX NepeMeHHBIX

Tema 4.1 @®yHKIMH HECKOJbKHX NIEPEMEHHBIX U HX HENPEPbIBHOCTH

[TonsTHE PYHKIMU HECKOIBKUX MepeMeHHbIX. O0IacTh onpeaenaeHus u 001acTh U3MEPEHUS
¢byHkunu. MHOXeCTBO ypoBHs. beckoHeuHo Maible (yHKINHU, UX CBA3b C OHATUEM Npeaena. Teo-
pemsl o ipeaenax. [lonsTre HenpepbIBHON GyHKIMU. [[Ba onpenenenus HenpepbiBHOCTH (1o Kommm
u o ['eiine), ux skBHUBareHTHOCTh. CBOMCTBA HEeNpepbIBHBIX (YHKLUH. Pelenne cranaapTHbIX 3a-
Jia4d poQeccuoHaIbHOMN AESITEIbHOCTH MaTeEMaTHYECKUMU METOAAMU U MPUEMaMH C IPUMEHEHUEM
KOMIIBIOTEPHON TEXHUKH. DMIUPHUUECKUE METO]IbI 00paboTKH HH(pOpMALIMKA MAaTEMAaTHUYECKUMH Me-
TOJaMH U IpUEMaMU

Tema 4.2 IndppepennuanbHoe ncunciaeHne GyHKIAN HECKOIbKHX NePeMEHHBIX

Yactuble npousBoanbie. [lonHeii nuddepenmua, ero cBi3b ¢ YaCTHBIMU MPOU3BOJIHBIMHU.
KacarenpHast II0cKOCTh 1 HOpMaJIb K IOBEPXHOCTH. YacTHbIE TPOU3BOIHBIE BBICILIUX ITOPSIIKOB.

[TonsiTue nokanpHOrO 3KcTpeMyMa. HeoOxoaumoe ycioBHe JOKaJIbHOTO adCOJIIOTHOTO JKC-
TpeMyMa U €ro OTCYTCTBUA. [IoHATHE YCI0BHOTO SKCTpeMyMma. JIoCTaTOUHbIE YCIOBUS DKCTPEMYMA.
JlokazaTtenbCcTBO MPOCTOrO BapuaHTa. HaxoxaeHue HauOOJNBIIEr0 W HAaWMEHBIIETO0 3HAUYCHUM
(YHKIIMN HAa MHOKECTBE.

Paszgea S. UnTerpajibHOe HCUMCICHHE

Tema 5.1 HeonpeaejieHHbIH HHTEpaJl

ITepBooOpaznas. HeonpenenenHslii MHTErpal U €ro CBOMCTBA. MeTO/bl MHTETPUPOBAHUS.
Hcnonb3oBanue TabIUI] UHTETPAJIOB.

Tema 5.2 OnpeneseHHbIH HHTErPaJl

WNHTterpanbHble CyMMBI M UX Tpezensl. CBONCTBA ONpeeseHHoro uHrerpana. MHrerpan ¢
nepeMeHHbIM BepXHUM mnpenenom. Popmyna Heiotona-Jleitonuna. [Ipunoxenue ornpeneieHHOro
unTerpana. [IpubnmkeHHoe BeIYMCIEHUE ONPEIeTICHHOrO HHTerpana. Pemenne cranjapTHhIX 3a1a4
npoeCCHOHATBHON JIeATEIbHOCTH MaTeMaTUYeCKMMHU METOJaMU M NpuéMamMHu C INPUMEHEHHEM
KOMITBIOTEPHOM TEXHUKH.

Tema 5.3 HecoOcTBeHHBIC HHTEIPaJIbl

WuTerpupoBanue HeorpaHndeHHbIX (PyHKUUN. MHTerpupoBanue no 0eCKOHEYHOMY MpOMe-
KyTKy. HecoOcTBeHHBIE MHTETpaIbl OT MOJIOKUTENbHBIX (QyHKIMHA. [Ipu3HaKu cpaBHEHHUS.

Pasznea 6. Paabl



Tema 6.1 YucsioBbie paabl

Onpenenenne. HeoOXoauMblii Tpu3HAK CXOAMMOCTH Psfia. PSAIbI ¢ MOJOKUTETLHBIMU JIe-
Hamu. [Ipu3Haku cxoauMocTH. Psiibl ¢ WwieHaMu MPOU3BOJIBHOTO 3HaKa. AOCONIOTHAS M YCIIOBHAS
CXOJIMMOCTh. Pelenne craHgapTHBIX 3a71a4 TPO(PEeCCHOHATLHON JeATEIbHOCTH MaTeMaTHYCCKUMHU
MeToAaMH ¥ NpuéMamMu C MPUMEHEHUEM KOMITbIOTEPHON TEXHUKH.

Tema 6.2 ®yHKUMOHAJIbHbIE PSAbI

O6nactu cxoaumoctu. Crenennbie psanbl. UHTepBan cxoaumMocTu. Psibl ¢ wieHamMu npous-
BOJIBHOTO 3HaKa. OCHOBHbBIEC TEOPEMBI O CTENIEHHBIX psiaax. Paner Telnopa u Maknopena. Paznoxe-
HUEe QYHKIMA B CTENICHHBIE PSAIbl. DMIUPUYIECKHE METOIbI 00paboTKu WH(POPMAIIMK MaTeMaTuye-
CKMMH METOJIaMHU U TIpUEMaMu

Paszpnen 7. Ju¢ppepennuaibHbie YypaBHEHUS

Tema 7.1 IuddepennuanbHbie ypaBHEeHHs MIEPBOT0 MOPSAKA

OcHoBHblIe NOHATHUS U onpeneneHus. Murerpaneuelie kpussble. [losne Hanpasienuii. M3oxnu-
Hbl. CymectBoBanue peuieHus. 3agada Kommu. OcoOble pemieHus. Pemienue cTtaHIapTHBIX 3aj1ad
poeCCHOHATBHON NEATEIFHOCTH MaTEMAaTHUYECKUMHU METOJaMH M MpuEéMaMH C NPUMEHEHHEM
KOMIIBIOTEPHON TEXHUKH.

Tema 7.2 Inddepennuaibibie ypaBHeHHs] BTOPOT0 NMOPsSiAKa

CymectBoBanue pemenus. Crioco0bl HOHMKeHUs nopsiika. JInneitnsie tuddepeHuanbHbe
ypaBHeHUs. JIMHeHbIE OJHOPOAHBIE M HEOAHOPOAHbIE U depeHnnaIbHbIe YpaBHEHHS C MOCTO-
SHHBIMU KO3(duumenramu. VHTErpupoBanue ypaBHEHUH co crenuaabHOi mpaBoi yacThro. Cu-
CTEeMBI JJMHEHHBIX U (HepeHINaTBbHBIX YPABHEHH C TIOCTOSSHHBIMU K03 puiimenTamu.

Pa3nea 8. Teopusi BeposiTHOCTEH

Tema 8.1 OcHOBHBIE IOHATHS U TEOPEMbI TEOPUH BEPOATHOCTEH

Knaccugukamus codprruii. Kiaccmueckoe, cTaTHCTUYECKOE U TEOMETPHUYECKOE OIpeserie-
HUS BEPOSTHOCTH. DJIEMEHThl KOMOMHAaTOpuKU. HemocpeacTBeHHOE BBIUMCIEHUE BEPOSITHOCTH.
Teopembl CI0KEHUS U YMHOKEHHUSI BEPOSITHOCTH. Y CJIOBHAs! BEPOSTHOCTh. DopMyIia OJHOM BEpo-
atHocTH U popmyna baiieca. Pemenue crangapTHbIX 3a7a4u MpodhecCHOHAIBHON JIeITETbHOCTH Ma-
TEMaTUYECKUMH METOAAMU U TPUEMAMHU.

Tema 8.2 IloBTOpHBIC HE3aBMCHMBbIC HCIIBITAHUS

®opmyna bepnymnu. @opmyna Ilyaccona. JlokaneHas u uHTErpanbHas TeopeMsl MyaBpa-
Jlarmaca.

Tema 8.3 Ciayuaiinblie BeinunHbl. OCHOBHBIE 3AKOHBI pacnpe/ieJieHust

Omnpenenenue, MpUMEPbl 1 OCHOBHBIE THIIBI CIIy4alHBIX BEJINYMH. J[MCKpeTHas cirydaiiHas
BEJIMYMHA: 3aKOH PACIpe/eeHUs] U OCHOBHBIE YUCIIOBBIE XapaKTepucTHKU. DyHKIUS pacmpeserne-
HUS TUCKPETHOW CilyyallHON BENMYMHBI U €€ CBOWCTBA. DMIMPHUYECKUE METOJbl 00pabOTKU MH-
¢dbopMaluu MaTeMaTHYeCKUMHU MeToAaMM U npuémamu Cxema ucnblTaHud bepHynnum u OmHOMMU-
HaJIbHBIN 3aKOH paclpeneiacHus BeposTHocTell. HesaBucumblie ciydaiinble BenuuuHel. KoBapuanus,
K03 (HULMEHT KOPPEsLUU U ero CBOMCTBA.

HenpepeiBHas ciydaiiHas BEJIMYMHA: 3aKOH PAaclpeiesIeHUs] U OCHOBHBIE YHMCIIOBBIE Xapak-
tepuctuki. OyHKIUSA pacnpeneneHus, GyHKIUU TUIOTHOCTU BEPOSATHOCTEW M MX OCHOBHBIE CBOM-
ctBa. HopmanpHBIi 3aK0H pacnpezeneHus BepossTHOCTeN. [IoHsATHE 0 MHOTOMEPHOM 3aKOHE U He-
MpephIBHOM cilydae. PemieHne ctaHmapTHBIX 3ajad Npo¢ecCHOHATbHON NIeATEIbHOCTH MaTeMaTH-
YECKUMH METOAAMM U IPUEMAMHU C IPUMEHEHNEM KOMIIBIOTEPHON TEXHUKH.

Tema 8.4 IlpenenbHbIe TEOpPEMbI TEOPHUH BEPOATHOCTEH

HepaBenctBo YeObimeBa. 3akoH OonbIIuX yMcen. Xapaktepuctuueckass (yHkuus. Llen-
TpaJibHas MpeienbHasi TeopeMa.

Pa3zgen 9. MaremaTuueckasi CTATUCTHKA



Tema 9.1 OcHoBHBIC OHATHSA U onpeAeneHusa. CTaHAapTHBIE 3a1a4H NPodeccHoHANb-
HOM IeSITeJIbHOCTH HA OCHOBe MH(pOPMALMOHHON U OHOJIHOrpaduuecKoil KyJIbTYPhbI C IPUMe-
HeHneM MH(OPMAIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJI0T Ui

Bapuanuonnsie psaabl 1 ux rpapudeckoe uzooOpaxenue. Cpennue BenuuuHbl. [lokazaTenn
BapHaIyii. YIpOIIeHHbIN crioco0 pacdera cpeqHeit apudmerndeckor u nucnepcun. HadanpHbie
LEHTPaJIbHbIE MOMEHTBI BapHallMOHHOIO psiaa. OCHOBHbIE MaTeMaTHYECKHE METObl, CIIOCOObI U
CpeAcTBa MOJy4YeHUs W XpaHeHus mHpopmanuu. CTaHgapTHbIE 337a4M MPO(HECCHOHAIBHON Jes-
TEJBHOCTH HAa OCHOBE MH(POPMALMOHHON M Ombauorpaduyeckoil KylbTypsl ¢ MPUMEHEHHEM HH-
(hopMaOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN

Tema 9.2 OueHKHU HeU3BECTHBIX MApaMeTPOB

OO6ume cBepenusi 0 BEIOOpoyHOM Metojie. [loHsTHe OLeHKH mapaMeTpoB. MeTopl Hax0xK-
JI€HUs OLIEHOK (METOJ MOMEHTOB, METOJ| MAaKCHUMAaJbHOI'O IPaBIONON00MS, METOJ] HAaUMEHbIINX
kBagparoB). OueHKa mapaMeTpoB TeHEePaIbHONH COBOKYITHOCTH IO COOCTBEHHO-CIIy4aifHON BBIOOD-
ke. Onpenenenne 3pPEeKTUBHBIX OLIEHOK C MOMOIIBI0 HepaBeHCTBa Pao — Kpamepa — ®@pemre. Ilo-
HSTHE UHTETPAJILHOTO OlleHUBaHMs. JloBepUTeNbHAs BEPOSTHOCTD U MpeaesibHAs OUIOKa BEIOOPKH.
OneHka XxapaKTepUCTHK FeHEpaIbHOW COBOKYITHOCTH 110 Masoil BBIOOpKe.

Tema 9.3 IIpoBepka CTaTUCTHYECKUX I'MIIOTE3

[Tpuniun npaktuyeckoi yBepeHHocTH. CTaTUCTHYECKas TUIIOTE3a U 001as cxema ee Mpo-
BepkH. [IpoBepka rumoTes: 0 paBeHCTBE CPETHHX JABYX U 00Jiee COBOKYITHOCTEH; O paBEHCTBE AOJIEH
IIPU3HAKA B JABYX M 00Jiee COBOKYITHOCTSIX; O YUCIIOBBIX 3HAUEHUSAX IMApaMETPOB; O 3aKOHE pacipe-
JeneHust; 00 OJHOPOAHOCTH BBHIOOPOK. IlocTpoeHHe TeopeTHYecKoro 3aKoHA PAaCHpEeleNICHHs 110
OIBITHBIM JIaHHBIM. MeTo/ibl OLleHUBaHUs M cOopa MH(pOpMAIMU MAaTeMaTHYECKMMU METOJaMH U
npuéMamu, aHaIu3 e€ HEHHOCTH C IPUMEHEHHEM WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIO-
I'Mid U ciocoObl XpaHEHHsI BaKHOU € yY4ETOM OCHOBHBIX TpeOOBaHUI MHPOPMALIMOHHON Ge301acHo-
ctu. Pemenne crangapTHeIX 3a7a4 Ipo(ecCHOHAIBHON JEeSTEIbHOCT MaTEMaTHUYECKUMU METOJ1a-
MU U IpUEMaMH C IPUMEHEHUEM KOMIIBIOTEPHONW TEXHUKH.

Tema 9.4 Hexoropsle 3a1a4n, cBSI3aHHbIEe ¢ HOPMAJbHBIMHU BbliOOpkamMu. Cranaaprt-
Hble 3aJa4M NPOPeCcCHOHAIBHOM [eATEJIbLHOCTH ¢ NpPpHMeHeHHeM HWHGOPMAIHOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI M € y4eTOM OCHOBHBIX TPeOoBaHUI NHPOPMALMOHHOI 0e3-
OIIACHOCTH

@OyHKIMOHANIbHASL, CTATUCTHYECKAs U KOPPEISIIMOHHAs 3aBUCUMOCTb. JInHeiHas mapHas pe-
rpeccusd. Koapounuent koppensunn. OCHOBHBIE MOJOXKEHUS KOPPEISLMOHHOTO aHanuza. [IBy-
MepHast Mozienb. [IpoBepka 3HAaUMMOCTH U MHTErpajbHasi OleHKa napameTpoB cBsizu. Koppemnsiu-
OHHOE OTHOILIEHUE U UHJEKC KOppessauuu. PaHrosas koppemsmus.

Boi6opounsle ypaBHeHus perpeccud. OTbICKaHME MapaMeTpPOB BBIOOPOYHOTO YpaBHEHHUS
JIMHENHON PErpeccuy MO HECTPYNIHUPOBAHHBIM U IO CTPYIIIMPOBAHHBIM JaHHBIM. IlaHupoBanne
JKcIiepuMeHTa. PeleHne cTaHAapTHBIX 3ajad Mpo(ecCHOHATbHON NeATeNbHOCTH Ha OCHOBE WH-
¢dopmanoHHO 1 OubIMorpaduveckoil KyiabTypbl MareMaTHYECKUMHM METOJaMHM U MpHEMaMH C
MIPUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTMH M C Y4ETOM OCHOBHBIX TpeOo-
BaHUI MH(OpMarMoHHON Oe3omacHOCTH. [IpuMeHeHHne METO/I0B MH)XEHEPHOW M KOMIIBIOTEPHOU
rpaduku. DMIUpPUYECKHE METObl 00pabOTKH HMH(OPMALIUY MAaTEMATUYECKUMU METOJAAMU U MPHE-
Mamu. CTaHgapTHbBIE 33124 PO(PECCHOHANBHOM 1eSITENbHOCTH C MPUMEHEHUEM MH()OPMAITMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUN M C YYETOM OCHOBHBIX TpeOOBaHUN MHPOPMAIIMOHHOM Ge3omac-
HOCTH

4. ®OPMbI KOHTPOJISI U OHEHOYHBIE CPE/ICTBA
[TpomMesxyTodHast aTTecTalys o pe3yIbTaraM CeMECTpa Mo AUCLUILIMHE MPOXOIUT B (hopMe 3aué-
Ta, SK3aMEHa.
KoHTposib 32 ycBOEHHEM TEOPETUUECKUX 3HAHUI U MPAKTUUECKUX HABBIKOB (TEKYILIUI KOHTPOJIb)
OCYLIECTBIIIETCS IPENOAABATENAMHU [IPY POBEPKE YMEHUS aHAIM3UPOBATh HAYUHBIE TEOPHH, APTyMEH-
TUPOBAHO OTCTaMBATh CBOIO TOUKY 3PEHUS; B XOJI€ PEIICHUs] KOHTPOJIbHBIX 33/1aHUM, CUTYallMOHHBIX



3a/1a4, Ka3yCcoB; MPH 3alUTE JOKIIA0B U pehepaToB Ha MPAKTUIECKHX 3aHATHAX, IPOBEPKE CAMOCTOSI-

TEBHOUN PabOTHI 00YJAIOIIINXCAL.

DoHJ OLIEHOYHBIX CPEJCTB pa3padoTaH U YTBEPIK/IEH MPOTOKOJIOM 3acelaHus KadeIpbl
4.1 Ilepevyenb KOMIETEHIMI € YKa3aHMEM ITANOB UX ()OPMUPOBAHMSA B MPoIecce OCBOEHUsI 00pa-
30BaTeJIbHOM NMPOTrPaMMBbI

Kon- Kontponupye- DOopMBbI U METOJIbI KOHTPOJISI
Ne | KoHTponupyeMble | TpOJIH- | MbIE pe3yabTar-
1/ | pasgeins (TCML?, pyeMsie THI OOYYEHUS: Bt (hOHJIa OLEHOUHbIX CeCTB dopma KSOH-
1} JTUCIUILINHBI KOMIle- | 3HaHHS, YMCHUS, TPOJIS
TEHIUN HABBIKH
1 2 3 4 5 6
! Pa3;[e\1’1 ! OTIK-5 [Ipunoxenue 1 ®OC]] (oueHou- HpOBepuKa
lunelinas  an- HBIC CPEJICTBA TEKYIIIETO KOHTPOJIS SAIAHIH . JUTA
rebpa u sjeMeH- 33,34 yCIIeBACMOCTH). CP, ompoc 10
Tbl aHAJIMTHYC- V.1,V.2 T11aHb IPAKTHYECKUX 3aHATHI K | b PocaM
CKOM reOMEeTpUH B.1,B.2,B.4 remam 1.1-1.6 njaHa Ipak-
Tema 1.1-1.6 Komruiekt 3amannit aust CPO k THHACCKUX 38
temam 1.1-1.6 HATHH, 06-
cyxnenue CP.
2 | Pasgen2 OIIK-5 Tpunoxenne 1 ®OC] (ouenou- | 1IPOBEPKa
Beenenue B Ma- HBIE CPEJICTBA TEKYIIEr0 KOHTpos | SoAatu I
TEMaTHYECKUU 33,34 YCIIEBAEMOCTH). CP, ompoc 1o
aHalu3 V.1,Y2, VY3 [Inanpl NpaKTUYECKUX 3aHATUN K BOIpocam
Tema 2.1-2.3 B.1,B.2,B.4,B.5 | temam 2.1-2.3. IUlaHa  TpaK-
Kommuiekr 3anannii s CPO iﬁ:;;mx jg'
Temam 2.1-2.3 -
3 | Pasmen 3 OIIK-5 [Tpunoxenune 1 ®OC]] (oneHOU- HpOBevaa
Aupdepeny- HBIC CPEJICTBA TEKYIIIETO KOHTPOJIS SAIAHII V1A
allbHOE  MCYHC- 33,36 yCIIEBAEMOCTH), CP, onpoc no
neHue  yHKIHH V.1,¥.2, V.4 [TnaHel MPAKTHYECKUX 3aHATHH K sonpocam
OJIHOM nepe- B.1,B.2,B.5,B.6 | temam 3.1-3.3. IulaHa - IHpak-
MEHHOH Kommexr 3amannii uist CPO k TuHeckux - sa-
Tema 3.1-3.3 temam 3.1-3.3 HATHH,  00-
cyxnenue CP.
4 | Pasnen 4 OIIK-5 [Ipunoxenue 1 ®OC]] (ouenou- HpOBevaa
Oynkun HC- HBIE CPEJICTBA TEKYIIETO KOHTPOIIS sajaHun - ULt
CKONBKMX IICPC- 34,36 yCIIEBAEMOCTH). CP, onpoc mo
MEHHBIX V2,V3,V4 [InaHbl MPaKTUYECKUX 3aHATUH K BONpOCaM
Tema 4.1-4.2 B.2,B.4,B.5,B.6 | temam 4.1-4.2. IJlaHa  Ipak-
Kommnexr 3aganuit jyis CPO k III;IT{E;IKHX jg_
temam 4.1-4.2 cyscnue CP.
> | Pasnen 3 OTIK-5 [Tpunoxenue 1 ®OC]] (oneHou- HpOBevaa
HarerpanbHoe HBIC CPEJICTBA TEKYIIETO0 KOHTPOJIS SWIAHI U1
MCINCICHHC 3.3,34,3.6 YCIIEBAEMOCTH). CP, onpoc 1o
Tema 5.1-5.3 V.1,¥.2,¥.3, V.4 | [Inansl NpaKTHYECKHUX 3aHATUH K sorpocam
B.1,B.2,B.5,B.6 TemaMm 5.1-5.3. I1ana  Ipak-
Kowmmiexkr 3amanwnii 1usg CPO x TquSKHX 3a-
Temam 5.1-5.3 HATHM, 06-
cyxnenue CP.
6 | Pa3znmen 6 OIIK-5 [Mpunoxenune 1 ®OC/ (ouenou- | [Iposepka
Psannr 3.3,3.4,3.6 HbIE CPEJICTBA TEKYILIErO KOHTPOJIS | 3afjaHuid  JJid
Tema 6.1-6.2 V.1,Y2, V3 YCIIEBAEMOCTH). CP, onpoc no
B.1,B.2,B.4 [InaHbl MPaKTUYECKUX 3aHATUI K | BOIPOCaM
Temam 6.1-6.2. IiaHa Ipak-




Kowmmaexkt 3amanwnii 1iusg CPO x TUYECKUX 3a-
TemaM 6.1-6.2 HSTHIA, 00-
cyxnenue CP.
7 - IT
Paznen 7 OIIK-5 [Ipunoxenune 1 ®OC]] (oueHOU- 3ap(;1:1iﬁ7fa 15
Mudbdepeniu- HBIC CPEJICTBA TEKYIIETO KOHTPOJIS Clﬁl o ocﬂ o
aJIbHBIC YpaBHC- 3.3,3.4,3.6 YCIIEBAEMOCTH). BOl'} OZIEM .
HUA V.1,V2, V4 [1naHpl MPaAKTUYECKUX 3aHATUH K . E IhaK
Tema 7.1-7.2 B.1,B.2,B.6 Temam 7.1-7.2. ana paK-
. THYECKUX 3a-
Kommiekrt 3amanunit mist CPO k — o6
TemaMm 7.1-7.2 ’
cyxnenue CP.
8 I;a3;[en 8 OIIK-5 [Ipunoxenue 1 ®OC]] (oueHou- gp(;illi;a 15
eOPHUH BCPOAT- HBIC CPEJICTBA TEKYIIIETO KOHTPOJIS Clﬁl on ocﬂno
HOCTCH 3.3,3.6 YCIIEBAEMOCTH). som och
Tema 8.1-8.4 V.1,¥.2,¥.3, V.4 | [InaHsl IpaKTUYECKUX 3aHATUHN K p
B.1,B.5,B.6 | Temam 8.1-8.4. Ejgjm“pf;‘
Kowmmekt 3amanmnii 1 CPO x - o6
Temam 8.1-8.4 ’
cyxnenue CP.
9 | Pasnen 9 OIK-5 [Ipunoxenue 1 ®OC]] (ouenou- gp(::;p;a 5
Maremarute- HBIE CPEJICTBA TEKYIIIETO KOHTPOIIS CIfl A
CKasl CTaTHMCTHKA 34 3.6 YCIIeBAEMOCTH). » OHPOC 110
Tema 9.1-9.4 vV.2,¥3,V4 IInanel NPaKTUYECKUX 3aHATUN K Bonpocam
B.2,B4,B.5,B6 | temam 9.1-9.4, wana  Tpat
Kowmmekt 3amanmii 1 CPO x anecixnx 38
HATHUH, 00-
Temam 9.1-9.4
cyxnenue CP.

4.2 Onucanue nokasareJieii 1 KpUTEPUEB OLIEHMBAHUS KOMIIETEHIIUI HA PA3IMYHBIX ITANaxX UX
(hopMupoBaHusi, ONKUCAHNE KA OLlEHUBAHUS

IToxazaTemn
OLIEHMBaHMS

Kpurepun onieHnBanus

JocraTtouHslil ypoBeHb (yII0-
BIICTBOPHUTEIIHHO)

Cpeanuii ypoBeHb
(xopo1o)

Bricokuit ypoBeHb
(OTIMYHO)

OIIK-5 Cnoco6HOCTh penats cTaHJapTHBIE 3a]1aui TPOPECCHOHANBHON AEATEIBHOCTH Ha OCHOBE HH(OPMAIIHOHHON U
6nbnmrorpaduuecKoii KyJIbTYphl C IPUMEHEHHEM HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH U C yIETOM OCHOB-

HBIX TpeOOBaHUI HH(POPMAITMOHHOH 0€30TTaCHOCTH

3HaTh:

SMIIMPUYECKUE METOBI 00pa-
0OTKM WHpOpPMANWH, TPHH-
LIUIIBI, CIIOCOOBI, METOABI COO-
pa UHQOPMAIIUH, XPAHECHUS U
00paboTKH € MPHUMEHEHHEM
KOMIIBIOTEPHOI TEXHUKH

IMITUPUIECKHE METOIbl 00pabOTKH
WHPOPMALINH; TPUHIIHITEL, CIIOCOOHL,
MeToABl cOopa WHpOpPMALWHU, Xpa-
HeHUs 1 00pabOTKU C NPUMEHEHHEM
KOMITBIOTEPHOW TEXHUKH; METOJBI
pelIeHus] CTaHIAPTHBIX 3a1ad Mpo-
(beccnoHanbHOM JESATETFHOCTH Ha
ocHOBe HMH(DOPMAIMOHHONH u OuO-
rorpaIecKod KyIbTyphl C MpH-
MEHEHHEM MaTEeMaTHYeCKHX METO-
J0B

OCHOBBHI HMH(OpMAIMOHHOH 0e3-
OIACHOCTH; 3MIIMPUYECKUE METO-
I6I 00pabOTKH WHPOPMAIUU Ma-
TEeMaTHYECKUMH METOJaMH U TpH-
€MaMu; IPUHIKIIBI, CHOCOObI, Me-
TOJBI cOOpa MHpOpMALKH, XpaHe-
HUS U 00paboTKM MaTemaruie-
CKUMH METOJaMH U NpUEMaMH C
NpUMEHEHHUEM KOMITBIOTEPHOI
TEXHUKH; METOAbI PEIICHHSI CTaH-
JapTHBIX 3a/1ad IPOoQecCHOHATb-
HOHW JesATEeTHHOCTH HA OCHOBE WH-
¢dopmarionHoid n Gubimorpadu-
YEeCKOW KYJIBTYPHI C IPUMEHEHHEM
MaTeMaTHYeCKHX METOJIOB

VYMeTn:

pemaTs CTaHJapTHBIE 3a1adu
po¢eCCHOHANBHON /IeATelb-
HOCTH; OLIEHUBATh U COOMPATh
HHPOPMALINIO, aHATU3UPOBATh
€€ LIEHHOCTh C IPUMEHEHUEM
MHPOPMALMOHHO-

KOMMYHHUKAIIMOHHBIX TEXHO-
JOTMH W XpaHHWTh BAXKHYIO C

peuiath CTaHAApTHBIE 3aJa4u IMPO-
(heccnonanmbHOM JIeSATETbHOCTH;
OIIGHUBaTh W coOWparbh HH(OpMa-
M0, aHAJIM3UPOBATh €€ [IEHHOCTh C
NpUMEHeHneM  WH(OpPMaIMOHHO-
KOMMYHHUKAIMOHHBIX TEXHOJIOTHH H
XPaHHUTh BaKHYIO C YY4E€TOM OCHOB-
HBIX TpeOoBaHMi MHYOPMALTMOHHOM

pemars CTaHAapTHRIE 3aJa4u IpO-
(heccnoHambHOM TS TETbHOCTH
MaTeMaTH4YCCKNUMHU METOJaMHU H
npruéMaMu; OLEHHBAaTh U coOMpaTh
HHQOPMALIMI0 MaTeMaTHYECKUMU
METOAaAMHU U HpI/IéMaMI/I, AHAJIU3HU-
poBath €€ EHHOCTh C TIPUMCHEHU-
eM HH(POPMAIMOHHO-




YY4ETOM OCHOBHBIX TpeOoBa-
HUH wHQOpMAIMOHHONW 0e3-
ONIaCHOCTH; OLICHWBATh H CO-
Ompatp mH(MOpPMAIHIO, aHAIH-
3UpOBaTh €€ LIEHHOCTD C MpPH-
MEHEHUEM KOMITBIOTEPHOM
TEXHHUKH

0e301acHOCTH; OLIEHMBATh U COOU-
paTb MH(GOPMAIHIO, aHATH3HPOBATDH
e€ IIEHHOCTh C NPUMEHEHHEM KOM-
NBIOTEPHON TEXHHKH; peIlaTh CTaH-
JapTHbIe 3amaddl IpodecCHOHAIb-
HOIl JesATeNbHOCTH Ha OCHOBE WH-
thopmanmonHoit n O6ubimorpadude-
CKOW KyJbTYpHl C HPUMEHEHHEM
nHpopManmoHHo-
KOMMYHHUKAIMOHHBIX TEXHOJIOTHH U
C YYETOM OCHOBHBIX TpeOOBaHUIA
nH(opManMoHHO# 6e301acHOCTH

KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
U XpaHUTh BaXKHYIO C YYETOM OC-
HOBHEIX TpeOoBaHWi mMH(pOpMAaIu-
OHHOI 0€30I1aCHOCTH; OLICHUBATh
cobupath HWH(pOPMAIMIO MaTeMa-
THYECKIMH METOHaMH M HpHuéMa-
MU, aHAJM3UPOBATh €€ IIEHHOCTH C
NpUMEHEHHUEM KOMITBIOTEPHOI
TEeXHHKH; pellaTh CTaHJapTHbIC
3ajaun  npodeccruoHaNbHON Jnes-
TENILHOCTH Ha OCHOBe HWH(pOpMa-
UOHHOH W OubIHorpaduueckoi
KyJbTypbl MaTeMaTHYECKUMH Me-
TOZaMH U NPUEMaMH C NpUMEHe-
HUEM WH(POPMAITHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
U C YU4ETOM OCHOBHBIX TpeOoBaHHH
WHPOPMAIMOHHON 0€30MacHOCTH;
NPUMEHATh METOABI WHKECHEPHON
Y KOMIIBIOTEpHO# rpaduku

Nmets
HaBBIKH
/1
OIIBIT:

OCHOBHBIMH METOJIAMH, CIIO-
cobamMy M CpEACTBAMH IMOJY-
YeHHs M XpaHeHus uHpopma-
[IMU; CIIOCOOHOCTHIO pelaTh
CTaHJAapTHBIC 3amaun mpodec-
CHOHAJIBHOW JESITENLHOCTH C
MOMOIIBI0  MAaTeMaTHYECKOTO
amnmnapaTa; MeTOJaMH, CIIOCO-
06aMu ¥ CpenCcTBaMH IMOJTyde-
HUS U XpaHeHus uHpopma-
iy, oOpaboTKOH W ompene-
JICHUEM LEHHOCTH HH(pOpMa-
A ¢ TPUMEHEHHEM KOMIIb-
oTepa

OCHOBHBIMH METOJAaMH, CIOCOOaMH
n CpEeACTBAMU MOJTYUCHHUSA U XpaHC-
HUS UH(OpMaLUK; CIIOCOOHOCTHIO
pelmaTs CTaHIApTHBIE 3aJa4vd IIpo-
(dheccHOHAMBHON  JCATEIBHOCTH C
MOMOIIBI0 MaTEMaTHYECKOTO aIa-
para; MeTojamH, cHocobamu H
CpelCTBaMU MOJTYYCHUS M XPaHCHUS
nHpOopManuu, o0paboTKOI U ompe-
JeJIeHHEM LICHHOCTH HH(pOPMAaLHH C
NPUMEHCHHEM KOMIIBIOTEpa; MEeTO-
JaMU pCIICHU CTaHAAapPTHBIX 3a1ad
npoeCCUOHANBHON  IEATEILHOCTH
Ha OCHOBE WH(MOPMAIIMOHHOH U
6ubnuorpaduyaeckoit KYJIBTYPBHI;
MeTofaMy HH(OpMaIMoOHHON 0e3-
OTaCHOCTH

OCHOBHbIMH MaTeMaTH4YCCKUMHU
METOZaMH, CIOcOo0aMH H  Cpe/-
CTBaAMU TIOJIYYCHUS U XPAaHCHUA
uH(pOpMaLUK; CIOCOOHOCTBIO pe-
maThb CTAaHAAPTHBIC 3aJa4u IIpo-
(eccHOHANBPHON  IEATEIBHOCTH  C
MOMOIIBE0 MaTeMaTHYECKOro ar-
napara; MeTOJaMH, CIoco0aMHu U
CpenCcTBaMHU TOJyYeHHs M XpaHe-
HUs mHpOpMaIu, o0paboTKoi H
OIpeNieNICHNeM IIeHHOCTH HH(Op-
Malnyu € NPpUMCHEHUEM KOMIIbIO-
TCpa MaTEMATUYCCKUMHU METOdaMU
U npuéMaMy; METOJAMU PELICHUS
CTaHAApTHBIX 3a7ad mpodeccuo-
HaJIbHOM JEATEJIBHOCTH Ha OCHOBE
uHdopMaMoHHO u OubIHorpa-
(buyecKkoil KyabTypbl

1.
nHGOPMAIMOHHOM U OuOIMorpauueckol  KyiabTypbl

He npenycMoTpensl pabodnM y4eOHBIM MIJIaHOM.

4.3 IlpuMepHas TeMATHKA KOHTPOJIBbHBIX padoT (151 o0yqaromuxcsa 3P0)

4.4 IlpumepHas TeMaTHKA pedepaToB

He npenycMoTpensl paboynM y4eOHBIM MIJIaHOM.

4.5 Bonpocs! Kk 3a4éTy

CriocoOpI perieHust CTaHIAPTHBIX 3a/1ad MPOQPECCHOHAIBHON NIEATeTbHOCTH Ha OCHOBE

C NPUMCHCHUCM I/IH(I)OpMaL[I/IOHHO-

KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH M C YY4ETOM OCHOBHBIX TpeOOBaHUN MHPOPMAIIMOHHON Ge3omac-

HOCTH.

Noookown

Bexrops! B mpoctpanctee V1,V2, V3. JIuneiHble onepanuu, CBOMNCTBA.

OpTOFOHaJ'IBHaSI MMpOCKIUs.

JIuHeliHasa 3aBUCUMOCTD U HE3ABUCUMOCTD.

bazuc.

Brrancnenus B KOoopJauHarax.
HpOI/I3BCIleHI/IC BCKTOPOB: CKAJIAPHOC; BEKTOPHOC; CMCIIAHHOC.




8.

IIpocreiimue 3a1a4u AHAIUTUYIECKOW N'€OMETPUM: BEKTOPBI U TOUKA; JACIICHUE OTPE3Ka B

3a1aHHOM OTHOIICHHH, JJIMHA OTPE3Ka.

9. Ilapamerpuueckue U KAHOHUYECKHUE YPABHEHUS MPSMOU.

10. OGmee ypaBHeHUE NPSMOM Ha IJIOCKOCTU. Y PaBHEHUE NPSIMOM B OTpe3Kax Ha OCAX.

11. Vron Mexnay AByMs IPSIMBIMHU.

12. PaccrosiHuE OT TOYKHU A0 NPSAMON Ha MJIOCKOCTH.

13. IInmockocTb: ypaBHEHHE IIOCKOCTH; YIOJI MEXKIY IUIOCKOCTSIMH; PAacCTOSHHE OT TOYKH
110 TUIOCKOCTH.

14. BsaumHOE pacnoioKeHHE IPSIMON U IJIOCKOCTH.

15. JluHuwm BTOpOTO MOPSIKA.

16. TloBepXHOCTH BTOPOTO MOPSIJIKA.

17. Bwugasl Mmatpuil. JInHeiHbIC OTIEpaliiKi HAJT MATPUIIAMHU.

18. TpancnoHupoBaHHE MaTPHII.

19. JluHeliHast 3aBUCUMOCTb CTPOK M CTOJIOIIOB.

20. DnemeHTapHOE MPEOOPA3OBAHUE MATPHII.

21. Omnpenenurenu n-ro nopsjaka. OCHOBHbIE CBOMCTBA.

22. MuHopsl onpenenutens U Matpuibl. Teopema Jlaraca.

23. OOparnas maTpulia. MaTpu4HbIe ypaBHEHHUS.

24. TlpocTpaHCTBO apu(PMETHIECKUX BEKTOPOB.

25. Panr marpuubl. Beruncienue pana MaTpHibl: METOI0M OKaiMIISIOIIUX MUHOPOB; METO-
JIOM 3JIEMEHTApHbIX peoOpa3oBaHUi.

26. ®opwmsl 3ancu CJIAY. ®opmynsl Kpamepa.

27. Pemenne npousBonsHON CJIAY. OyHIaMeHTaIbHAS CHCTEMA PEILICHHA.

28. Pemenue npousBonbHOil CJIAY monudunupoannsiM metoaoM JXKopaana - ["aycca.

29. Ormpenenenue TUHEHHOTO MPOCTpaHCTBa. [Ipumepsr.

30. JluHeiiHas 3aBUCMMOCTb BEKTOPOB JIMHEHHOTO MPOCTPAHCTBA.

31. CucreMa BEKTOPOB JIMHEHHOTO IPOCTPAHCTBA.

32. Cucrema BekTopoB. CBoiicTBa.

33. Basuc nauneliHOTO MpocTpaHncTBa. KoopnuHatel BekTtopa. JlelicTBUS HaJ KOOpAWHATAMHA
BEKTOPOB.

34. Pa3mepHOCTB JIMHEHHOTO MpOCTpaHCTBa. M30MOp(dH3M n - MEpHBIX MPOCTPAHCTB.

35. TloampocTpaHCTBa JIMHEHHOrO MpocTpaHcTBa. [lepeceuenne u cymMma JUHEHHBIX MOA-
IIPOCTPAHCTB.

36. Panr cucremsl BEKTOPOB.

37. TlpeoOpazoBaHue BEKTOpa MPH M3MEHEHUH Oa3uca.

38. Ompenenenue nuHEHHOro NpeodpazoBanus. [Ipumepsi.

39. CBs3p MEXIy MaTpUIIAMU U JIMHEHHBIMU TIPE0OPa30BaHUSIMH.

40. Jle¥icTBHs ¢ IMHEHHBIMU TPEO0OPA30BAHUAMU.

41. Oo0parnoe mpeoOpa3zoBanue. SAapo u oOpa3 mpeoOpazoBaHuUs.

42. CBs3b MeXly MaTpULIaMH JJMHEHHOTO peoOpa30BaHus B pa3IMyHbIX Oa3ucax.

43. CoOcTBeHHBIC BEKTOPBI H COOCTBCHHBIC 3HAYCHUS JIMHEHHOTO MTPeoOpa3oBaHus. Xapak-
TepucTuyeckuii MHorowieH. Teopema ['amunbTona - Kemn.

44, BprauciieHne COOCTBEHHBIX 3HAYCHUI M COOCTBEHHBIX BEKTOPOB.

45. KaHOoHHYeCKOe pa3ioKeHUe MaTPUILIbI.

46. Bo3BeneHue MaTPUIIHI B CTETICHb.

47. OmnpeneneHue eBKINI0BA MpocTpaHcTBa. Matpuua I'pamMma.

48. HepasenctBo Komm - ByHsKOBCKOTO.

49. OproroHanbHble CUCTEMbI BEKTOPOB.

50. OpTtoHOpMHpOBaHHBIE 0A3HCHI.

51. Ilpouecc oproronanuzanuu I'pamma - [lImMunra.

52. OproronanbHbIe TpeoOpa3oBaHusl.

53. Marpuua nepexosia B €BKJINJOBOM IIPOCTPAHCTBE.



54.
55.
56.
S7.
58.
59.

[TpuBeneHrEe CUMMETPUYIECKON MATPHIIBI K AHATOHAIEHOMY BUY.

OpTtoroHanpHbIe TPe0OpPa30BaHMS KBAIPATUIHBIX (POPM.

3HakoomnpenenéHHbie KBaapaTuuHbie popmbl. Kputepun CunbBectpa.

CucreMbl TUHEHHBIX HEPABEHCTB U BBITYKIIbIE MHOXKECTBA.

KpuBu3Ha miockoi KpuBou.

Boruncnenne KpuBHU3HBI JIMHUM, 3aJJaHHON SBHO (IapaMeTpUuYecKd U B IMOJIPHOU CHU-

CTEME KOOp/IMHAT).

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.

Paguyc u xpyr kpuBu3HbL. L{eHTp KpUBH3HBI.

DBOJIIOTA U SBOJIBBEHTA.

IIpenen u nponsBoaHas BEKTOPHON (QYHKIIHMU CKAJIIPHOIO apryMeHTa.
YpaBHeHHE KacaTeJIbHOW U HOPMAJIX K INIOCKOCTH K ITPOCTPAHCTBEHHON KPUBOM.
[IpaBuna nquddepeHnupoBaHuss BEKTOPHOH (YHKIIUH.

[lepBast 1 BTOpast NpOU3BOIHBIE BEKTOPHON (PYHKIIMH T10 JTMHE JYTH.
KpuBusHa npoctpancTBeHHOM KpUBO. | TaBHAsi HOpMaJIb.

CKopocCTh U YCKOPEHHE TOUKH B KPUBOJIMHEHMHOM JIBUKEHUU.
Conpukacaromasics MI0CKOCTb.

KacarenbHast mi10ckocTh 1 HOpMalb K IOBEPXHOCTH.

MHosxecTBa ¥ ONIEpPALlMK HaJl MHOKECTBAMH.

Yucnossle MHOXKECTBA. ['panu MHOkecTBa. MHO)kecTBa B R n.

CootBercTBHA MHOXKECTB. CUETHBIE M HECUETHBIE MHOYKECTBA.

QYHKINHU U UX 33JaHUE.

YucnoBsle NOCIEN0BATENBHOCTH U NIPEACIIBL.

CBolicTBa CXOASIIUXCS TOCIE0BATEIbHOCTEN.

IIpenens KOMIO3UIIHM TTOCIEOBATEIBHOCTEN.

[Ipu3naku cymectBoBanus npeaena. Ilepselil 1 BTOpoil 3aMeyaTesIbHbIC IPEACIIBI.
Omnpenenenre MOHOTOHHBIX (YHKIHMN, KOMIIO3UIUN U CYNEepIO3ULUil (yHKIHUIHA.
[Ipenen ¢pyHKIM 1 €O CBOKCTBA.

HenpepsiBHOCTh QyHKIMI. THIIBI pa3pbIBOB.

Teopembl 0 HePEPBIBHBIX PYHKIMSIX.

CpaBHeHUEe OECKOHEYHO MaJIbIX.

Onpenenenue npou3BogHON. ['eomeTpruyeckuit 1 pU3NUECKHUI CMBICIT.

[Toustue nuddepeHpyeMocTr GyHKIHH.

Huddepennunansl GyHKINHN.

[TpaBuna quddepeHpoBaHus CyMMBI, IPOU3BEICHUH, YACTHOTO.

Teopema o mpon3BoAHON OOpPaTHON (PYHKIIHH.

JuddeperurpoBanue ci0xHON QyHKIUH.

[IpownsBoHblie U AU PepeHIInanbl BEICIINX MOPSIKOB.

Teopemsl 0 qudpepeHIPyEeMBIX GYHKIUAX.

PackpeiTie HeonpeneneHHOCTe!.

Paznoxenue ¢pynkuunit no popmyine Telnopa.

®dopmymna Maknopera. @opmyia MakiiopeHa B aCHMOTOTHYECKUX (HOpPMyTIaX U BBIUHMC-

JIEHUSX TIpeeoB (pyHKIUH.

94.
95.
96.
97.

[Ipu3Hak MOHOTOHHOCTH PYHKIMU. TOYKH JTOKATBHOTO SKCTPEMYyMa.

BhImyKi10cTh ¥ TOUKHM nepernda (GyHKIHH.

AcuMnToThI rpaguka GyHKIUH.

[Tonatue QyHKIIMM HECKOIBKUX MepeMeHHbIX. O0nacTh onpeneneHus u 0oJacTb u3Me-

HeHusl QYHKIUH.

98.
99.

beckoneuHo manbie GyHKINH, UX CBSI3b C TIOHATUEM Mpeena.
Teopemsl 0 npeenax.

100. /IBa ompeneneHusi HENPEPbIBHOCTH (PYHKIUH HECKOIBKUX NepeMeHHbIX (1o Komm u no
I'eiine), MX SKBUBAJICHTHOCTb.
101. CsaoiicTBa HENMPEPHIBHBIX (PYHKINI HECKOJIBKUX MTEPEMEHHBIX.



102. HemnpepbIBHOCTB CIIOKHOW (DYHKIIMU HECKOIBKUX MEPEMEHHBIX.

103. TIlepsas u BTOpas Teopema Beliepmrpacca.

104. Teopema bonbuano-Kommu.

105. YacTHbie Tpon3BOAHBIC (PYHKIIMN HECKOJBKUX MepeMeHHbIX. [lonsaTre nuddepenuupy-
eMOCTH (DYHKITUH.

106. Jduddepennuman GyHKIIMN HECKOIBKUX IEPEMEHHBIX.

107. TIpowmsBoaHbIe CIOXKHOHN (PYHKIIMH HECKOIBKUX MEPEMEHHBIX.

108. mpowm3sBojHas 1O HaMpaBiIeHHO. [ pagueHT.

109. YacrtHble MpOU3BOHBIE BHICIIUX MTOPSIKOB.

110. Jduddepenmmanbl BEICIIMX TOPSIKOB.

111. dopmyna Teitnopa st PyHKIIUN HECKOJIBKUX TTEPEMEHHBIX.

112. OmnpeneneHue u HEOOXOAUMBIE YCIOBHUS JTOKAILHOTO a0COIIOTHOIO SKCTPEMyMa.

113. JloctaTo4HOE YyCIOBHE JIOKATHHOTO a0COIIOTHOTO YCIOBHS U €r0 OTCYTCTBHS.

114. VYcnosublil 3kcTpemyM. HeoOxonuMoe yciioBrUe yCJIOBHOTO 3KCTpeMyMa (Mest JoKasa-
TEIbCTBA).

115. JloctaTo4HbI€ yCIOBHS YCIOBHOTO dKCTpeMyMma. [loka3zaTenbcTBO IPOCTOrO BapHuaHTa.

116. HaxoxmeHus HauOOJIBIIIErO U HAMMCHBIIIETO 3HAYCHHS (PYHKIIMHA HA MHOXKECTBE.

17.
18.
19.
20.
21.
22.
23.

24,
25.

26.

4.6 Bonipochkl K 3K3aMeHy

CranpmaptHbie 3aa4dl MPOGECCHOHATBHON NEATENFHOCTH C MPUMEHEHHEM WH(POPMAalnOH-
HO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI U C Y4ETOM OCHOBHBIX TpeOOBaHUN HHPOPMALIMOHHOM
0€30MacCHOCTH.

[TonsaTue 1BOMHOIO MHTErpaa, FreOMETPUUECKUN CMBICI, CBOMCTBA.

CBeznieHre IBOMHOTO MHTETPaJa K IOBTOPHOMY.

IlepBooOpasHas u ee CBsI3b C HEONpeAEICHHbIM HHTerpasoM. CBOICTBa HEONpPeIeIEeHHOr0
MHTETpaa.

OCHOBHBIE METO/1bl UHTETPUPOBAHUSI.

WuTerpupoBanue MpocThIX Jpooei.

PaznoxeHne npaBuIIbHBIX IpoOeii Ha pocTeiie qpoou.

WHTerpaibHble CYMMBI M UX TTPEIEITBL.

CBoiicTBa oIpe/ieIeHHOr0 HHTErpaa.

. UnTerpain ¢ nepeMeHHbIM BepXxHUM MpeaenoMm. @opmyna HeroTona-Jleitonuna.

. 'eomeTpuyeckue NpUIoKEeHNs ONPEACICHHOIO HHTErpaa.

. UnTerpupoBanue HeOrpaHNYeHHbIX (PYHKIINH.

. IHTerpupoBanue 1o 6€CKOHEYHOMY MPOMEXKYTKY.

. HecoOGcTBeHHBIE HHTETpaIbl OT NOJOKUTENbHBIX (pyHKUMHN. [Ipr3Haku cpaBHEHUS.

. ToueuHble MHOKECTBA B N-MEPHOM IIPOCTPAHCTBE.

. [lonsiTve cxopsieincs Mocie0BaTeIbHOCTH TOYEK B N-MEPHOM INpocTpaHcTBe. CBsI3b € MO-

KOOPAMHATHOU CXOJUMOCTBIO.

JIBOMHOI MHTETpaN U €ro CBOKCTBA.

Caenenue 1BOMHOrO MHTErpaia K MNOBTOpHOMY. M3MeHeHne nopsaka MHTErpUpOBaHMSL.
3aMeHbI IepEMEHHBIX B ABOWHOM MHTErpajie. SIkoOuaH 3aMeHBbI.

TpolHOM UHTETpal U €ro CBOMCTBA.

CBeneHue TpOMHOTO UHTErpasa K IOBTOPHOMY.

3aMeHa NepeMeHHBIX B TPOHHOM HHTerpaie. SIkoOuaH 3aMeHbl.

Tononornueckue npoctpancTBa. OTKPBITBIE U 3aMKHYThIE MHOKecTBa. [loHATHE cXOAMMO-
CTH.

[Tonubie MeTpuueckue mpoctpancTBa. [IpuHImn cxaTst oToOpaskeHusl.

JleicTBuTenbHast (GYyHKLUS HECKOJIBKUX MEPEMEHHBIX HAa METPUYECKUX M TOMOJOTHMYECKHX
MIPOCTPAHCTBAX.

OyHKIIMOHAN. BBINyKIIble MHOKECTBA U (PYHKLIMOHAIBI.



27.
28.

29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.

43.
44,
45.
46.
47.

48.

49.
50.
51.

52.
53.

54,
55.
56.
57.
58.
59.

60.
61.

62.
63.
64.
65.
66.
67.
68.

HopMupoBanHble 1 €BKIUIOBBI IPOCTPAHCTBA.

[IpoctpanctBO omeparopoB. HempepbiBHOCTH omepaTopa u (yHkimoHama. CBoOWCTBa JH-
HEWHBIX OIEPaTOPOB.

Mepa OrpaHM4E€HHOrO0 U 3aMKHYTOIO MHOKECTBA. BHYTpEHHs M BHELIHSAA Mepa OrpaHu-
YEHHOr'0 MHOYKECTBA.

Nzmepsiembie pynkimu. MaTerpan JleOera.

Heo0OxomuMblIii Ipu3HAK CXOUMOCTH YHCIOBBIX PSIOB.

[Ipu3Haku cpaBHEHUS CXOUMOCTHU PSAAOB C MOJOKUTEIbHBIMU YWICHAMH.

[Mpu3naku Hanam6epa u Komu.

Nuterpanbusiii npusnak Komu-Makiopena.

AOCOTIOTHAS M YCIIOBHASI CXOJUMOCTH YHCIIOBBIX PSIOB.

3nakouepenyronuecs psaasl. [Ipuznak JleriOnuia.

OyHKIHOHATBHBIE PsAbl. O0JIACTh CXOAMMOCTH.

Crenennsie psaabl. Teopema AOens. MHTepBan u paguyc CXOIMMOCTH CTEIEHHOTO pAJa.
Haxoxnenue pagnyca cXOOAUMOCTH.

Crenennbie psaabl. OCHOBHBIE TEOPEMBI O CTEIIEHHBIX pAJIax.

Psaner Tennopa u MaknopeHa.

Pa3noxxenue sneMeHTapHbIX (PYHKUINN B CTETICHHBIE PSIBL.

Onpenenenne nudpepeHnnaIbHOr0 ypaBHEHHUS MepBoro mopsiaka. 3amada Komm. Teopema
CYILIECTBOBAHUS U €IMHCTBEHHOCTH 3a1aun Komu.

Jluneitapie nuddepeHabHBIC YPaBHEHHS IIEPBOTO MOPSIIKA.

YpaBHenue bepnyiun.

YpaBHEHHUS BTOPOTO NOPSIIKA, JOMYCKAKOIIME TOHUKEHUE TTOPSIIKA.

Jluneiinpie ogHOpOIHBIE AU depeHInaIbHble yPaBHEHUS BTOPOTO MOPSIKA.

Jluneitapie muddepeHuabHbIC YPABHEHHUS BTOPOTO TMOPSAKA ¢ MTOCTOSHHBIMEA KO3 HIIH-
€HTaMHU.

JluHeWHBIE HEOTHOPOIHBIC YPABHEHHS BTOPOTO MOPSIKA C TOCTOSSHHBIMU KO3 (hHUIIMeHTaMU
Y IIPaBOM YACTBIO CHELUAIBHOTO BUIA.

Merto Baprauy nNpou3BOJIbHBIX MOCTOSIHHBIX.

Cucremsr [1V. Pemenue cucreM ypaBHeHUH cBeneHreM k 1Y Gonee BRICOKOTO MOPSAKA.
JY B 4acTHBIX TPOU3BOJIHBIX MEPBOTO MOPSIKA, IUHEHHBIE OTHOCUTEIIBHO YaCTHBIX MPOU3-
BOJIHBIX.

Turbl ypaBHEHHI BTOPOro MOPSIAKA B YACTHBIX MPOU3BOIHBIX.

[IpuBenenre ypaBHEHHI BTOPOIO MOPSAJAKA B YACTHBIX MPOU3BOJHBIX K KAHOHUYECKOMY BU-
ay.

Knaccudukanus coObITHIA.

Knaccuueckoe, cTaTUCTUUECKOE M TEOMETPUYECKOE OMPENAEIEHNE BEPOSITHOCTH.

DneMeHThl KOMOUHATOPUKH.

JleficTBUS Ha/T COOBITHUSMM.

Teopema ci0KeHUsE BEPOSITHOCTEN.

VYcinoBHas BeposSTHOCTh coObITUS. Teopema yMHOXKeHUS! BeposiTHOcTel. HezaBucumele co-
OBITHSL.

®opmyna nonaHoM BeposTHOcTH. PopMmyita baiteca.

TeopeTHKO-MHOKECTBEHHAs! TPAKTOBKA OCHOBHBIX IOHATHH M aKCHOMAaTHYECKOE MOCTPOE-
HHE TEOPHUH BEPOATHOCTEN.

®opmyna bepnyim.

®opmyna [Iyaccona.

JlokanbHas U uHTErpanbHast popmynsl Myaspa-Jlamnnaca.

MaremaTrnyeckue onepanuy Haj CIIydYalHbIMA BEJTUYMHAMM.

MaremaTuuecKoe OKUIaHUE JUCKPETHOM CIIyYalHOW BEJTUYUHBI.

Jlucniepcusi AUCKPETHOM CITy4allHOW BEJIMYUHBI.

OyHKIUA pacnpeneeHus Cl1y4YalHON BEIUYHHBI.
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HenpepsiBHbIe ci1ydyalinble BeIUYUHBL. [[10THOCTE BEpOSTHOCTH.

Mona u meauana. Ksautuin.

MoMeHTSHI cilydyaliHbIX BEIMYUH. ACUMMETPHS U 3KCLIECC.

buHOMMHAIBHBIN 3aKOH paclpeesICHHUS.

3axoH pacnpezenenus Ilyaccona.

I'eomerpuueckoe pacnpeneneHue.

['unepOonuueckoe pacrpeaesieHue.

PaBHOMEpHBIN 3aKOH pacnpeiesICHHS.

IToka3zaTenbHBIN 3aKOH PACIIPEICICHUS.

HopManbhblii 3aK0H pacipenesieHusl.

JlorapumuuecKku-HOPMATBHBIN 3aKOH PaCIPEICIICHHUS.

Pacnpenenenue q1ByMepHOU cily4ailHOM BEJIMUMHBI.

UucoBble XapaKTEPUCTUKU ABYMEPHOM CIIy4alHOM BEJIMYHHBI.

KoBapuanus u ko3 GuiueHT Koppensiuu.

JInneiinas perpeccusl.

3akoH 0OJBIIMX YKceN: HepaBeHCTBO YeOrnimieBa, Teopema YeObimeBa, Teopema bepuyim.
[lenTpansHas npenenbHas Teopema.

Bapuarmonssie pspl U X rpaduyeckoe n300paxeHue.

Cpennue BeTUYUHBI.

[TokazaTenu Bapuauu.

YnpomeHHsIH crtocod pacyera cpeaHel apupMeTHIECKON U TUCTIEPCHH.
HavanbHble 1 LIeHTpaIbHbIE MOMEHTHI BAPUALMOHHOTO PAJIA.

OO6mue cBeieHsI O BHIOOPOYHOM METOJIE.

Metoabl HaX0XKIEHUS OLEHOK.

OrneHka nmapaMeTpoB TeHEPATBHON COBOKYITHOCTH TI0 COOCTBEHHO-CITy4aiiHOM BBIOOPKE.
Omnpenenenue 3¢ (HeKTUBHBIX OIIEHOK C MOMOIIbI0 paBeHcTBa Pao-Kpamepa-Dpere.
[ToHsITHE NHTEPBAJIILHOTO OLIEHUBAHUS.

JloBepuTenbHask BEPOSITHOCTD U MpeeIbHast OIIMOKa BEIOOPKH.

OneHka XxapakTepUCTUK FreHepaIbHOW COBOKYITHOCTH 10 MaJloi BBIOOPKE.
IIpuHLUI TPAKTUYECKON YBEPEHHOCTH.

CratucTtrueckas runoresa u olIasi cxema ee IpoBEpKH.

ITpoBepka runoTes3 o paBeHCTBE CPEAHUX JIBYX U 00Jiee COBOKYITHOCTEH.
[IpoBepka rumnoTe3 o paBeHCTBE J10JIeH MPU3HAKA B ABYX COBOKYIHOCTSIX.
ITpoBepka runoTes3 o paBeHCTBE AUCIIEPCU IBYX U 00Jiee COBOKYIHOCTEH.
[IpoBepka rumnoTe3 0 YUCIOBbIX 3HAYEHUSX [TapaMETPOB.

[TocTpoeHne TEOPETUUECKOT0 3aKOHA PACIIPEIEIIEHUS 110 OIBITHBIM (OPMYIIaM.
[TpoBepka rumnore3 00 0OTHOPOTHOCTH BHIOOPOK.

OCHOBHBIE NOJIOKEHUS KOPPEISLUMOHHOIO aHaIn3a. /[ByMepHas MOJENb.
[IpoBepka 3HAYUMOCTH U UHTEPBaJIbHASI OLIEHKA TapaMEeTPOB CBS3H.
KoppensnuoHHoe OTHOLEHUE U NHAECKC KOPPEISALINN.

PanroBas koppensuusi.

Bri6opouHOe ypaBHEHHE PErpeCCUU.

OTpicKaHME MapaMEeTPOB BHIOOPOYHOTO YpaBHEHUS JMHEMHON perpeccuu 1o Hecrpyi-
MIMPOBAHHBIM U CIPYNIMPOBAaHHBIM JAHHBIM.

Onpenenenre napaMeTpoB PErpecc METOI0M HAMMEHbBIIUX KBapaTOB.

3AJJAYNA:
Nel HMan mapannenorpamm ABCJI, Tpu BepuinHbl KOTOpOro 3aaansl (Tadm. 1). Haittu:

a)

YETBEPTYIO BEPIINHY;

0) ocTpbIii yron napauienorpamma,
B) IJIMHY JAUaroHaei;

r)

IJIomaab rnmapajuiciiorpamMmma.



Tabmuna 1

Bap. A B C Bap. A B C
1 (6;-3;2) (-2;-4;-5) | (-5;1;-3) 16 (-2;-5;-3) | (-5;3;-4) (3;4;,2)
2 (2:4-5) | (42:-3) | (-3-356) | 17 (-4:2;3) | (2-3;-5) | (7;-2:1)
3 (-3;-1;2) (5;3;-3) (3;-4;4) 18 (-2;-4;5) | (-8;-1;-5) (4;3;-2)
4 (-1;-2;3) | (-41;2) (5:2,7) 19 | (-35-4) | (-56;2) | (3;-5;-2)
5 (1;2;3;) (3;-4;-2) (-4;-3;2) 20 (2;-3;4) (6;-4;-5) (-3;4;-2)
6 (2;-3;-1) (-3;5;3) (4;3;-4) 21 (5;-2;-4) | (-5;-8;-1) (-2;4;3)
7 (-5:-3;-2) | (3i-4;-5) (4:2;3) 22 (2:3-4) | (-31-52) | (-2;-1,7)
8 (-3;2;6) (-4;-5;-2) | (1;-3;-5) 23 (4;-5;2) (2;-3;-4) (-3;6;-3)
9 (-2;3-1) | (1;25-4) (2,7,5) 24 | (5-4-3) | (6:2-5) | (-5;-2;3)
10 (2;3;1) (-4;-2;3) (-3;2;-4) 25 (-3;4;2) (-4;-5;6) (4;-2;-3)
11 (3;-4;2) (-523) | (L73-2) | 26 | (3-2;-5) | (-4:-5:3) (2;3:4)
12 (-4:-35) | (2:-56) | (-2,3;-5) | 27 | (3-1-2) | (35-3:5) (-4:4,3)
13 (4;2;-3) (-5;6;-4) (-2;-3;4) 28 (-1;2;-3) (2;-4;1) (7;5;2)
14 (-5;-3;-2) | (3;-4;-5) (4;2;3) 29 (-3;6;-3) (-4:3;-2) (3;-5;-2)
15 (4;-2;-3) (-4;6;-2) (4;3;-4) 30 (-1;-2;3) (-4;3;3) (3;2;1)

No2. Haiitu yromn Mexnay MmioCKOCTbIO [ u MPSAMOM, MPOXOASIIECH yepe3 Ha4aJlo KOOPAUHAT U

touky M (1abn. 2). Beruucauts paccrosuue ot touku M 1o mnockoctu.

Tabmuia 2
Bapuantr | M (x3y32) o Bapuant | M (x3y;2) o
1 (2;-1;3) 3x-y+2z-4=0 16 (-4;-3;-5) X-3y+2z-4=0
2 (-2;4;-3) X+5y+72-2=0 17 (-1;-4;5) -2X+4y+z+5=0
3 (-4;5;-1) 4x+y-22+5=0 18 (-1;3;2) -X+2y+3z-4=0
4 (2;3;1) 5x+2y-z-3=0 19 (-3;2;5) 3X+2y-z+14=0
5 (3;2;-1) 2X+3y-z-4=0 20 (5;-1;-4) X-2y+4z+5=0
6 (2;-2;4) x-3y+5z-10=0 21 (4;2;-2) 5x+y-3z-10=0
7 (5;-3;2) -X+3y+2z+14 22 (4;1;3) X+2y+3z-6=0
8 (-3;2;1) 2X-y+z+5=0 23 (4;-3;-2) 5x+7y+z-2=0
9 (1;3;4) 2X+3y+z-6=0 24 (-2;4;2) -3x+5y+z-10=0
10 (2;5;-3) 2X-y+3z+14=0 25 (-2;4;-3) -5x+3y+z+1=0
11 (-4;5;-1) 4x+y-2z7+5=0 26 (4;-3;-2) 3x+y-5z+1=0
12 (-3;-5;-4) -3x+2y+z-4=0 27 (1;2;3) -X+5y+22-3=0
13 (-3;-2;4) X-5y+3z+1=0 28 (2;1;-3) -X+y+2z+5=0
14 (-3;-2;4) 7X+y+5z-2=0 29 (-5;-4;-3) 2X+Yy-3z-4=0
15 (1;-3;2) X+2y-z+5=0 30 (3;1;2) 2X-y+5z-3=0
Ne3. TTo koopaunaram BepuuH mupamusbl A1AzAzAs (tab. 3) maiitu:
1) st pedep 414z n Asda;
2) yron Mexny pebpamu A1 Az p AsAa;
3) momane rpanu A1 Az Az ;
4) 06beM TUPAMHU/IBI,
5) ypaBuenus npambix A1dz u Azds;
6) ypaBHenus rnockocteit A1dzAz y A Azdy;
7) yron mesky muockoctamu A1dzAa g Ay dzdy;
8) BBIMIOJIHUTD YEPTEK.
Tabnuna 3
Bap. A1 A2 A3 A4 Bap. A1 A2 A3 A4
1 0;3;2) | (-1;3;6) | (-2;4;2) | (0;5;4) | 16 (4;5,0) | (2;4;-2) | (6;3;-1) | (2;3;0)
2 (-1;2;0) | (-2;2;4) | (-3;3;.0) | (-1;4;2) | 17 (2,4,-1) | (0;3;-3) | (4:2;-2) | (0;2;-1)
3 | (223) | (1iz7) | (0:33) | (245 | 18 | (322) | (r:i21) | (3:3.0) | (5:4:2)
4 (0;-2;2) | (-1;-1;6) | (-2;0;2) | (0;1;4) | 19 (4;1;0) (2;0;2) | (6;-1;-1) | (2;0;-1)




5 (3;0;2) (2;0;6) (1;1;2) (3;2;4) | 20 (2;1;1) (4;2;3) (6;0;2) (2;0;3)
6 | (0:2-1) | (-3;2,3) | (-2;3:-1) | (0:4:1) | 21 | (-1,0:2) | (2;3;-1) | (-1;3;-2) | (1:4;0)
7 (2;3;2) (1;3;6) 0;4;2) | (2554) | 22 (4;5;2) (2,400 | (6;1,3) | (23,2
8 | (-10;2) | (-2,0:6) | (-3;3;2) | (-1;24) | 23 | (0;2;-1) | (0:65-2) | (1:-3;2) | (4;2;-1)
9 (2;0;3) (1;0;7) (0;1;3) | (2,2,5) | 24 (0;3;2) | (0;-1;-7) | (3;1;0) | (-2;-2;-5)
10 | (2-12) | (3-156) | (0:052) | (2:134) | 25 | (421) | (2,0,0) | (6:1;-1) | (2;2;-1)
11 | (2-13) | (45-22) | (451) | (-3;2;1) | 26 | (1;2-3) | (5:-451) | (25-2;4) | (3;2;-1)
12 | (2;-2;4) | (-4;-5;1) | (-3;2;1) | (2;3;1) | 27 (1;2;3) (1;-3;2) | (-5:1;-4) | (4;-2;2)
13 | (-3i-2}4) | (-4-355) | (4-15-2) | (413) | 28 | (-54:3) | (2-13) | (1-3:-2) | (3:2;1)
14 | (-1;3;2) | (2,1;-3) | (-2;4;2) | (-2;-455) | 29 | (-2;-1;-3) | (3;5:-2) | (-4;2;-5) | (-5:4;3)
15 | (5-1-4) | (312) | (3i2,1) | (35-2) | 30 | (-1i3:2) | (-3;-2;1) | (25-4-3) | (5:2;-4)

No 4. Hailitn oOpaTHyIO MaTpuIly IJis MaTpUIbI A METOJOM alreOpamvecKux IOMOJHCHHMH,
IPU 3TOM MPABWIBHOCTh BBIYUCICHHS OOpPATHONH MATpPHIIBI MPOBEPUTH, UCIOIB3YS MATPUYHOE

ymHOKenue, T.e. A-AT =AT-A=E (1a6n. 4).

Ta0mumua 4
B Matpuna B Martpuna B Martpuima B Martpuna B Martpuna
1 3-45 7 2 -1 -1 13 17 -2 19 24 3 25 7-50
A=|2-31 A=|3 4 -2 A=[35 1 A=|36 -5 A=|4110
3-5-1 3-2 4 214-4 12 1 23 4
2 123 8 321 14 17 -2 20 1 1-1 26 121
A=|012 A=l231 A=| 35 1 A=|4 -3 -1 A=|361
001 213 -25-5 2 1-1 24 -3
3 -320 o 1 1-2 15 34 2 21 1 21 27 1 21
A=| 211 A=|2 -1 2 A=|2 -4 -3 A=|3-53 A=|3-53
100 4 -2 4 151 2 7 -1 2 7-1
4 223 10 1 24 16 313 22 2-15 28 11-1
A=| 1-10 A=5 12 A=|-3 56 A=|5 213 A=| 83-6
121 3-11 1-4-2 3-15 -4 -13
5 135 11 47 -3 17 7 5 3 23 321 29 4 -3 2
A=|012 A=| 29 3 A=[2 -1 -1 A=|311 A=l2 5 -3
7-30 16 -3 18 6 216 5 6 -2
6 210 12 3 4 2 18 2 -15 24 7-50 30 533
A=l320 A=|2 —4-3 A=|5 213 A={4110 A={322
113 1 5 1 3-15 2 44 542

Ne5. Pemuts CJIAY:

a) meronoMm Kpamepa;
0) cpeacTBaMU MaTPUIHOTO UCUUCITICHUS.
OOpaTHyr0 MaTpHIly HATH, UCHONB3Ys J100 Metox XKopaaHo, 160 MeTo] anredpanuyecKux

JIOTIOJIHEHHH SJIEMEHTOB MATPHIbl 4 |, TIPU 3TOM MPABUILHOCTH BBIYMCIICHHMS OOPaTHOM MaTpHIIbI
IIPOBEPUTH, UCIIOJIb3Ysl MAaTPUUHOE YMHOXKEHHE (TalJI. 5).

Tabnuua 5
Bap. | Cucrema ypaBHeHuil Bap. | Cucrema ypaBHennii | Bap. | Cucrema ypaBHeHuid
1 4x, + Tx, +3x, = -10, 11 2x, +3x, +x; =4, 21 x, +x, —4x, =1,
2x;, +9x, —x, =8, 4x, —x, +5x; =6, X, +2x, —3x, =5,
-x; +6x, —3x; =3. x, —2x, +4x; =5. 3x, —2x, +4x, =4.
2 2x, +4x, +3x, = -10, 12 x, +7x, —2x, =3, 22 4x, —3x, +2x, =9,
—-x, +5x, —2x, =5, 3x, +5x, +x, =5, 2x, +9x, —3x; =4,
3x, — 2x, + 4x, = 3. —2x, +5x, —5x, = —4. 5x, +6x, —2x; =18.




3 —3x, +5x, —6x, =-5, 13 —-2x,+3x, - 2x, = 2, 23 X, +x, —4x, =1,
2x, —3x, +5x, =8, 3x, —2x, + x5 =2, x; —2x, =3x; =5,
x, +4x, —x, =1. —5x, +10x, — 7x, =10. 3x; +x, —4x, =0.
4 x, +3x, —2x; =5, 14 2%, —x, — X3 =1, 24 4x, —3x, —2x, =9,
X, +9x, —4x, =-1, —4x, +2x, = -2, 2x, —=15x, —x, = 4,5,
—2x, +6x, —3x, =6. 6x, —3x, +x; =-3. X, +2x, —3x; =15,
5 —2x, +x, —3x; =4, 15 2x, +x, —x3 =5, 25 dx, =3x, +2x; =9,
4x, +Tx, —2x, = -6, 3x, +3x, — 2x, =8, 2x, +5x, —3x, =4,
x, —8x, +5x, =1. X, —X,+x, =6 5x, + 6x, —2x, =18.
6 2x; +x, +3x; = -4, 16 X, —X, + x5 =6, 26 X +x, —4x; =1,
4x, +Tx, —2x, =6, X, —2x, +x; =9, X, +2x, —8x; =4,
x, +8x, +5x, = -1. x, —4x, —2x, =3. 3x, — x, +4x, =15.
7 x, =5, +3x, = -1, 17 4x, +2x, —x, =1, 27 X, +5x, +4x, =1,
2x, +4x, + x, =6, 2x, +x, —0,5x, =3, 2x; +10x, +8x, =3,
—3x, +3x, —7x, = -13. 5x, —x, —3x, =10. 3x, +15x, + 2x, =5.
8 —2x, +5x, — 6x, =8, 18 3x, +x, +3x, =2, 28 x; —3x, +2x, = -1,
X, +7x, —5x, =9, 5x, —2x, +2x, =1, x; +9x, +6x, =3,
4x, +2x, —x, =-12. 2x, +2x, +3x, =1. x, +3x, +4x, =1.
9 3x, —9x, +8x, =5, 19 Ax, +2x, — x, =1, 29 2% —5y—7--13,
2x, —5x, +5x, =4, 5x, +3x, —2x, = 2, x —-z=5
2x, —x, +x, =4. 3x, +2x, —3x, =0. Lx+3y+z=-9.
10 2x, +3x, +x, =4, 20 5x, +2x, +5x, = 4, 30 X, +3x, +2x, =1,
4x, +6x, +2x, =6, 3x, +5x, —3x; = -1, 2x; +x, —4x, =5,
—2x, —3x, +4x, = 0. —2x —4x, +3x; =1. 5x, —8x, + 2x, = 8.

Ne 6. Haiitu ¢pynnameHnrtanbHyto cuctemy perienuit oqaopoanoit CJIAY (ta6m. 6).
Tabnuua 6

Bap. Cucrema ypaBHeHHH Bap. Cucrema ypaBHeHH#

1 3x, —x, +3x5 +2x, +5x; =0, 16
5x, =3x, +2x; +3x, + 4x, =0,

3x, —x, +2x, +x, =0,

—4x,+5x, —3x, —x, =0,
x, —3x, =5x, —T7x, =0, ! 2 ® !

7x, —5x, + x5 +4x, +x, =0. 2x, + 3%, + %3 +3x, =0.

2 —x; +2x, +3x, +4x, +5x, =0, 17 2x; +x, —4x, +2x, =0,

— X + X, + X3+ 2x, +3x, =0, 4x, —9x, +2x, +4x, =0,
6x1+2x2+2x3+x4 =01 _x1+5x2_3x3—x420.
11x, +3x, +3x; +x, —x, =0.

3 2x; +3x, + 7x, + x, + 2x; =0, 18 x, +4x, —7x, —3x, =0,

X, +2x, +3x, +2x, + 4x; =0, —x; —2x, +3x, —x, =0,
3x; +2x, + x5 +2x, +4x; =0, —x;, —3x, +5x, +x, =0.
4x, +3x, +2x; +3x, + 6x, = 0.

4 2x;, —x, +3x; +4x, —x, =0, 19
X, +2x, =3x, +x, + x5 =0,
5x, —=5x, +12x, +11x, —5x, =0,

x, —3x, +6x; +3x, —3x, =0.

6x, —9x, + 21x, —3x, —12x, =0,
—4x, +6x, —14x, + 2x, +8x, =0,

2x; —3x, + Tx; —x, —4x, = 0.




5 3x, —8x, - 7x,—x, =0, 20 x, +x,+10x, +x, —x; =0,
—x; +7x, —5x; -15x, =0, 5x, —6x, +8x, —2x, + 2x, =0,
%, +6x, —3x; +5x, =0. 3x, —3x, —12x, —4x, +4x, =0.
6 3x, —x, +4x, +2x, =0, 21 X, +x,-3x; —x5=0,
—x, —2x,—Tx,—x, =0, X, =X, +2x;—-x, =0,
5x, —4x, —x, +3x, = 0. 4x, —2x, +6x, +3x, —4x, =0,
2x, +4x, —2x, +4x, —7x, =0.
7 x, +8x, —6x, —2x, =0, 22 3x, +x, —2x5+x, —x5 =0,
—2x, —3x, —4x, —4x, =0, 2x;, —x, + 1x; —3x, +5x, =0,
—3x, —2x, —4x, —4x, =0. x, +3x, —2x, +5x, = 7x; =0,
3x, —2x, + 7x; —5x, +8x, =0.
8 x +x,-3x; —x;=0, 23 2x, =X, +2x; —x, +x; =0,
¥ X 2% mx =0, x, +10x, —3x, —2x, —x; =0,
‘2‘2 +j’): j: ij’; _‘;’Z ;g’_ 4x, +19x, — 4x, —5x, + x, = 0.
9 3x, +x, —8x; +2x, + x5 =0, 24 12x, —x, + 7x, +11x, —x, =0,
2x, —2x, —3x; — Tx, + 2x, =0, 24x, —2x, +14x,+ 22x, — 2x, =0,
x, +11x, —12x, + 34x, + 5x, = 0. X+ X, + x5 = x, + x5 =0.
10 —3x; —9x, + 25x, + x, =0, 25 2x; —x, +3x; —x, —x; =0,
2x, +4x, +2x, —3x, =0, X, +5x, —x; +x, +2x, =0,
4x, +2x, +3x; +2x, =0. x, +16x, —6x; +4x, + 7x, = 0.
11 —x; —3x, +x; —8x, =0, 26 x, +3x, —x,—2x, =0,
2x; —4x, +5x, -12x, =0, 2x, +5x, —8x, —5x, =0,
4x, +2x, +3x, + 2x, =0. X, +4x,+5x;+x, =0.
12 2x, —4x, —x,+x, =0, 27 5x, —2x, +3x, —4x, —x, =0,
x, —7x,—6x,-3x, =0, x, +4x, —3x, +2x, —5x, =0,
—3x, +x, —4x, —5x, =0. 6x, +2x, —2x, —6x,=0.
13 3x, —x, +2x, —3x, =0, 28 X, +2x, +x, +4x, +x, =0,
X, +3x, —2x, +2x, =0, 2x, —x, +3x; + x, —5x; =0,
S5x; +7x, =3x; +4x, =0. X, +3x, —x; —6x, —x; =0.
14 3x, +x, —2x,+x, — x5 =0, 29 5x, —5x, +10x, —x, =0,
2%, —x, + 7x3 —3x, +5x, =0, 3x, +x, +Tx; +x, =0,
X + 3%, =2, +5x, ~7x; =0, x, +7x, +4x, +3x, =0.
3x, —2x, + Tx; —5x, +8x, =0.
15 Tx, +2x, —x; —2x, +2x, =0, 30 Tx, +5x, +3x; +6x, =0,

X, =3x, +x,—x, —x; =0,

2x, +5x, +2x; +x, +x, =0.

2x, —x, —x; +4x, =0,

x, +8x, + 6x, —6x, =0.

Neo 7. UccnenoBats u HaiiTh oO1ee pemenue CJIAY (ta6m. 7).

Tabmnuua 7

Bap.

Cucrema ypaBHeHU#

Bap.

Cucrema ypaBHeHH#

1

X, +x, +3x; —2x, +3x; =4,
2x, + 2x, +4x, —x, +3x, =6,
3x, +3x, +5x; — 2x, + 3x, =6,
2x, + 2x, +8x, —3x, + 9x, =14.

16

6x, +5x, + 7x; +5x, + 3x; =6,
14x, +5x, +3x; +9x, —x, =2,
4x, +5x, +8x, +4x, +4x, =17,
8x, +5x, +4x; + Tx, +2x, = 2.




2 2x, = 2x, + x5 — X, + X, =1, 17 X, —2X, + X3 — X, +x5 =0,

X, +2x, — X3 +x, —2x; =1, 2x, + X, — Xy +2x, —3x, =1,
4x, —10x, +5x, —5x, + 7x; =1, 3x, —2x, — X, +x, — 2x; =1,
2x, —14x, + Tx; — 7x, +11x, = -1. 2x, —5x, +x, — 2x, +2x; = 2.

3 2x, —x, +3x, - 7x, =5, 18 15x, +2x, +4x, —3x, +9x, = 23,
6x, —3x, +x, —4x, =7, 3x, + 20x, +5x, —2x, — 6x, = -8,
4x, - 2x, +14x, - 31x, =18. 3x; + 60, + 223 —x, +3% =1,

9x, +4x, +3x, —2x, + 6x; =12.

4 2%, + X, — X3 — X, + X5 =1, 19 4x, +3x, + 2x, +5x, + 9x, =16,
X, =X, + X3+ X, —2x5 =0, 2x; +3x, + x3 +4x, +6x; =11,
3x, +3x, —3x; —3x, +4x5 =2, 2x, +2x, +x,+3x, +5x, =9,
4x, +5x, —5x, —5x, + 7x; = 3. X, + X, + X, +2x, +3x; = 6.

5 x, +3x, +2x; +7x, =6, 20 x, +3x, +3x, +4x, =7,
2x, +2x, +4x, +5x, = 4, —x; 3%, = x5 +2x, + x5 =2,
7x, +x, +9x; +4x, = 2. X +dx,  +Ax,+5x; =9,

X, +2x, + x5 +3x, +4x, =8.
6 X, —2x, +3x; —4x, =4, 21 5x, +3x, +3x, + 6x, +11x, = 20,
Xy =X +X, =3, 3x, +2x, + 2x, + 4x, + Tx, =13,
X —3x, —3x, =1, Bx, + 4x, + 2x, + 6x, +11x, =19.
-7x;, +3x;+x,=-3.

7 2x; +x, + x5, +2x, +4x; =7, 22 X, +3x, +2x, — 2x, + X, =5,
3x, +3x, + 2x, +5x, +8x, =15, Xy =20, Xy =Xy = Xg =2,
X, +x, +2x, +3x, +4x, =9, X, —4x, + x5+, — x5 =2,
3x, +2x, + 2x, + 4x, + Tx, =18, 3x, —3x, +4x; —2x, — x5 =1.

8 5x, +3x, + 6x, + 5x, +10x, =17, 23 6x, +x, —3x, +9x, +5x, =0,
3x, +3x, +6x, +4x, + 7x, =12, 6x, +5x, —3x, +9x, + 7x; =6,
5x, +4x, +8x, + 6x, +11x, =19, 2x;, +4x, —3x; +3x, + 2x; = 4,
4x, +3x, +6x,; +6x, +10x, =19. Ax, +Tx, — 2x; +6x, +5x; =8.

9 7x, +5x, +2x, —3x, =1, 24 2x, +x, +3x,-3x, =3,
3x; +2x, +4x, —6x, = 2, x; —3x, + X, —x5 =-2,
~15x, —11x, +2x, —3x, =1. 4x, = 1x; +3x3 —x, = 2x5 = =1,

X, —4x, + x5, +x, — x5 = 2.

10 X, +x, +3x; —2x, +3x; =1, 25 2x, +3x, +3x, +5x, =8,
2x, +2x, +4x, —x, +3x, =2, 3x, =Xy +2x, +5x; =3,
3x, +3x, +5x, — 2x, +3x, =1. N2, A 2x 3 =S,

2x; +2x, + x5 +3x, +5x, =9.

11 3x, +3x, +x, +4x, + 7x, =12, 26 2x;, +3x, + x5 +4x, +6x, =11,
X +x, +3x, +4x, =7, X, +X,+ x5 =2,
6x, +6x, + 2x, +8x, +14x, = 24, 2x) +4x, + x; +5x, + Txy =13,
3x; +2x, +2x, +4x, + Tx; =13, X, +x, + x5 +2x, +3x; =6.

12 X+ X, 3%, —2x, +X; =1, 27 3x, + 3x, + 2x5 +5x, +8x, =15,

2x;, +2x, + 4x; —x, +3x; = 2,
3x; +3x, +5x; —x, +3x; =1,

2x; +2x, +8x; +9x, —3x, = 2.

3x, +4x, + 2x; +6x, +9x, =17,
3x, + 2x, +3x; +5x, +8x, =16,

X, +3x, + x, +4x, +5x, =10.




13 3x, +4x, +x, +2x, =3, 28 X, — 2x, + 3x, — 4x, + 2x; = 0,
6x, +8x, + 2x, + 4x, =7, %N %=l
X, — X, +2x, — 3x, =22,
9x, +12x, +3x, +10x, =13.
X, =Xy +x, —2x5 =—1.
14 5x, +3x, + 2x, + 6x, +11x, = 20, 29 2x, +3x, +5x, —4x, +x, =3,
3x, +3x, + 2x, +5x, +8x; =15, X, — X, +2x, +3x, —5x; =8,
5x, +4x, +3x, + 7x, +12x, = 22, 3x, + Tx, +8xy —1lx, —3x; = -2,
4x, +3x, + 4x, + Tx, +11x, = 22. 2x, +3x, +5x5 —4x, + x5 = 3.
15 2x,+3x,  +3x, +5x, =17, 30 x, —3x, +5x; +4x, +6x, =5,
1 2 3 4 5
3x, — x5 +2x, + 2x; =3, 3x, —x, — X, =1,
X, +2x, +2x, +3x5 =5, 2x; +2x, + 2x5 + 2x, + 3x, =3,
2x1+2x2+x3 +3x4 +5x5 =0. 4x1—4x3—2x4—3x5 =_1.

Ne 8. BbIsICHUTB BOIIPOC O MOJIOKUTEIBHOMN (OTpULIATENBHOM) OIIPEIEIEHHOCTH KBapaTUYHON
dhopmsr (Tadur. 8).

Bap. Ksagpatuunas popma
| f(x %, %) = 2%7 —5x2 +8x2 + 4% X, — 2X, X, + 6X, X,
2| F (XX Xg) = X2 4+ 2X2 + TXE + 2X X, + 2X Xg + 4X, X,
3 | F=2x7 —3x2 —4x,X, +4X,X, —8X,X,
4 | F=3x2 —x2 +3x2 +6X,X, — 2X,X; + 6X, X,
S | F=5x2+5x2 +5x2 +2X X, + 2X,X; + 2X, X,
6 | F=5%"+4xX, — 2XX; + X2 —2X,X, +15x>
T | F=x2—4xX, + X2 —4x,X, +3xZ
8 | F=3x7 +4xX, —8X,X, +4x> +5x’
9 | F=2x2+4xX, — 4% X, —8X, X, +5x2 +2x?
10 | F =5x7 +4x,X, —8X,Xs —4X,X; + X +5x’
11 | F =x2 +4x2 +3x2 +2x,X,
12 | F =2x2 + %2 +2X2 + 2%, X, — 2%, X5 — 2X, X,
13 | F=4x2 +x2 +2X2 +2X,X, + 2X,X,
14 | F=—x2+x2+3x2 +4%X, +2X,X, +2X,X,
15 | F=—x?+x2+x2 —4xX, +2X,X, +2X,X,
16 | F(x;%yi%g) ==X +2%2 —3x2 + 2X,X, + 2%, X, + 2X, X,
17 | F=x +3x2 +4x2 +2X,X, + 2% X, +6X,X,
18 | F =% +4x2 +x2 +2X,X, +8X,X; +2X, X,
19 | F=-6x7—3x2 +2x2 +4x,X, +6XX; +12X,X,
20 | F=17x7 +17x2 +11x? —16X,X, +8X,X; —8X, X,
21 | F =2x2 —4x,X, — 2X, X, +5X2 + 4X, X, + 2X?
22 | F =3%" +4xX.X, +4x% — 4%, X, + 5%
23 | F =2x2 —4x,X, — 2X X3 — 2X,X; +10%2 +2%2
24 | F =6x2 +4x,X, —4X X, + TX2 +5x?
25 | F =9x2 —16x,X, — 32X X, +16X,X, +8x> +10x2

TaOmuma 8



26 | F =2x2 —xZ - B,Xy + 2X,X, — 2X’

27 | F =% +2X5 +3%2 +2X,X, + 2X, X, + 4X, X,
28 | F=2x7 + X2 +2X2 +2X X, + 6X,X; + 4%, X,
29 | F =-2x2 —2x2 —6X2 + 2X,X, + 4% X; — 2X, X,
30 | F=—x2—2x2 —4x2 +2X,X, + 2X,X; —6X, X,

Ne 9 Mcrionb3yst popMyIibl M TpaBUiIa HAX0XKJICHHUS TPOU3BOIHBIX, HAUTH MTPOU3BOIHBIC

JTAHHBIX (DYHKITUH.

1.

10.

11.

12,
13.

14,

15.

16.

X
a) y= - ,
a—+e a—ae6
y=/3x +x +=;
a) X

7 5
a) y = 6X2 +4x?% + 2X;

l+x

0
) vy

) y esmx
6) y =sin 2X*c0s3Xx;

x3+1

6)y x2—x—-2
6) y:7x2+2x;

6) ¥ =¢e" Insinx;

a) V= In(x* — 2x + 2);
g e Vx
I s
y= 2x*
a) g? —x?
2x* -1

a)
a) y = XSin X + COS X;

2
y = a(l—cos2 5) .
a) 2

y_Inl+x2_
a) 1-x?’

y=35x"* +2x +
a) 1-
a) y=e* €0Ss 2X -

Inx

a) Y= (arccos x)
) =V2x® +3x+5— 1-
a

y= ctg In2x

a)

a) V= (arcsin x)

Inx

y:
0) X
i [Ex
6) o V1-x’
1
6) Y= X"
_e'-1
5)y e*+1’

1+e*
e?* : 6) yIn(x+y)+x=0

6) x=2cos® y—2sin® x;

6) xIn(x+y)+y=0;
cthx
2+x @) xe*” +y=0;

0) e —sinxy =0;

0) e +cosxy =0;

tq5+ctqi
2 2.

B) y = cos(X+Y).
y:gkgi¥g

B) (="

B) y*—3y+ax=0.

B) V= log, (x* —sin x).

B) y*> —2xy +6° =0.

_ (x+1)2*4/(x-2)°
3/(x=3)°

X(L+ x%)

S

B)

y
B)
B) x* +y*® —3axy = 0.

B) xsiny + ysinx = 0.

X+ei—3\/z=0.

B) X X
A

B) X(X+2) _

_ =In(x?-3)
B)Y =7 :

B) y = sin 3x cos 3X.

B) y =e*1—e”* —arcsin x.

] 1
y = XSin XCOS X + = c0s? X.
B) 2

X
y = Intg———
B) 2 sinx



y=e2xsinﬂ; . 2 x
17. a) X 6) Yy=x+thy p) Y=Xx"¢e Inx
1 2_c0s2X y:(2x—1)3\/2x+3
y=vaxt-1--—"—7 : (5x +4)23/1-x

18. a) 2+c0s2x g) Xsiny+ycosx=0; B)
X n (x=1)(x-3)°
In— = - .
19. a) Y=(aretg) ?; 6) X+ NINy+x=0; B) (x=2)%(x-4)
_m+l+arccosx_ y=ln 1+sinx
20. a) Y= X ' 0) (x+y)Inx+y=0; B) 1—sin x
d?y

Nel0 Haiitu BTOpBIE MPOU3BOAHBIE

22 JAHHBIX (YHKUMH U PEeLIUTh 33Ja4y Ha MEXaHHYECKHU
CMBICJI BTOPOM MPOU3BOHOM.
1. a) y =3x"—2x" +5x 1.
6) JlBukeHne MaTepHaabHON TOYKH 3a7aHo ypaBHeHueM S =10t + 0,4t°. Haiitu 3naueHue
CKOPOCTH U YCKOPEHUSI B MOMEHT BpeMeHH t=2c.

2. a) yzi/;—?usin?)x.

6) JlBukeHHe MaTepHalbHON TOUKM 3a7aHoO ypaBHeHueM S = 2t°—t?. Haiitu 3HaueHue
CKOPOCTU U YCKOPEHHSI TOUKH B MOMEHT BpeMeHH t=2c.

3. a)y=(2x+3)V2x+3.

6) JlBuKeHre MaTepHaabHON TOYKHM 3a1aHo ypaBHeHHeM S =t° —t . KakoBo yckopeHue Te-
Jla B MOMEHT, KOT/Ia €ro CKOpocTh Obuta 11 m/c?
2
x° -1

4. a) y= .
x

. 1
6) JlBuxkeHue MaTepuAlbHON TOUKHM 3aiaHO ypaBHeHueMm S(t)=—51+3t* — Et3. Omnpene-
TuTh BpeMms t, korga yckopenue 0110 paBHo 0.

5. a) y=-—-—

—.

6) Cuna, AeicTByrOIIast Ha Teo, Bbpakaercs ¢opmyroit F=ma, rae F - cuna (H); a - ycko-
perne (M/c?); m - Macca (kr.). JIoka3aTh, 4TO Ha TeNO Maccoi 50 Kr., ABIKYIIEroCs MO 3aKOHY
S(t) =5t° -t (m.), JEHCTBYET NOCTOSTHHAS CHUIA.

6. a) y=+a’—x°.

6) JlBmxeHue Tena 3aaHO ypaBHEHUEM S(t) — 4t + 2t°. HaiiTu 3HaueHHe CKOPOCTH H
YCKOpPEHUS Tella B MOMEHT BpeMeHH {o=3c.
7. a) y=¥x(e¥-5)

06) O6vem mpoayknuu U (yci. ef.) mexa B T€UCHHH pabodero JHs MPEJCTaBIseT COOOM
dynxrmio U=-t3-5t2+75t+425, rae t - Bpems (uac). HaliTu mpoH3BOIUTENBHOCTD TPYA Yepes 2 u.
nocie Hayana paborsr. (1<t <8).

8. a) y =3xIn(1l—x%);(x <1).
6) OOBeM NpPOAYKIMH, TNPOU3BENCHHOW Opuragoi paboumx, OMHCAH YpaBHEHHEM

U =50 +100t + 7,5t° — gt?’ (yen. en.), rae (1<t <8) (t- pabouee Bpems B uacax). Berauciauts mpo-

HU3BOJUTCIIBHOCTL Tpyaa 3a 2 yaca J0 OKOHYaHHA pa6OTBI.



9. a)y :—%xsin3x—£cossx.

0) AMIuTyaa KoyieOaHuil KOHIIAa HOXKKM KamepToHa 1MM., a actora konedbanuii 500 I'.
Hanmcats ypaBuenue X(t); v(t); a(t).

10. a) y= arctq% +In+/x* +3.

6) KonebarenbHoe NBMKEHHE TOYKH ONKCHIBaeTcs ypaBHeHHeM X = 0,05c0s20zt. Hamwm-
caTh YpaBHCHUE 3aBUCHMOCTH CKOPOCTH M ycKopeHus oT Bpemenu: V(i) u a(t) u Haiitu yckopeHue

1 o
CITyCTA % C. IOCJe Hayaya KoJacOaHUMH.

11.  a) y=2x>-3x*+1;
0) MarepuasibHas TOYKa MAaccOM 3 KIr. JBIDKETCS NPSAMOJMHEHMHO TIO 3aKOHY

S =18t +3t? (m). Haiitu cuny, neifcTBYIOIIyIO Ha HEE B MOMEHT BpeMeHHU t=3c, CKOpOCTb U yCKO-
peHue.

12. a) y= ;
x+1

0) Teno, BeimynieHHOE B MOMEHT t=0 co CKOpOCTBIO V|, ¢ MOBEPXHOCTH 3€MIIH, JBHKETCA
gt

o 3akoHy h(t) =V,t - HaliTn MOMEHT BpeMeHH, KOTJa CKOPOCTh Tesia B 4 pa3a MEHBIIE Tep-

. M M
BOHAYAJIbHOM, ecii g =10 — 'V, =20—.
c

C
X
13. a) y=.—;
)Y ,/2

6) MaTepuaibHast TOUKA MacCoi 2 KI. JBUKETCS IPAMOIMHENHO 1o 3aKony S(t) =13t + 2t°
(m). Haittu cuny, 1elicTBYIOLIYIO Ha HE€ B MOMEHT BpeMeHHU t=4c, CKOpOCTh U YCKOpPEHHUE.

14.  a) y=sin3x—x°>;

0) Teno, BBIMYIIEHHOE BEPTHKAIBHO BBEPX CO CKOPOCTBIO V,, IBMXKETCA IO 3aKOHY

t?
h(t) =V,t —gT. Haiitu MOMEHT BpeMeHH, KOTJla CKOPOCTh Tejla B 3 pa3a MEHbIIE NepBOHAYAIb-

Hoi, ecn g =10 -V, = 60 .
C C

X
15. a) y=tg—;
) y=tg >
06) MarepuanpHass TOuka Maccod 4 KI. JBHXKETCS NPSIMOJIMHEMHO IO 3aKOHY
1
S(t) = 4t +t? —Et3 (M). HaliTit CKOpOCTh M YCKOPEHHUE U CHITY, ICUCTBYIOIIYI0O B MOMEHT BPEMCHH
t=2c.
4x?

1+ x2

0) Teno, BBIIYIIEHHOE BEPTUKAIBHO BBEPX C BBICOTHI N, CO HadalbHOW CKOPOCTBIO V,,
gt®
aBuxkercs mo 3akony h(t) =h, +V,t - HaiiTu BbICOTY T€la B MOMEHT BPEMEHH, KOTJa CKO-

16. a)y=

. M M
pocTs Tena B 2 pasa MEHbLIE IEPBOHAYANBHOM, eci Ny =4m; 9 =10 —;V, =3—
c

C



2
17, a)y=——:
x+1

0) MarepuasibHas TOYKAa MAacCOM 3 KIr. JBIDKETCS NPSAMOJMHEHMHO TIO 3aKOHY
3

S(t) =17t —2t> +% (m). Haiitu cuiy, CKOpoCTh U YCKOpEHHE B MOMEHT BpeMeHu t=3c.

18. a) y:ecosx;

0) Teno, BBIMYIIEHHOE BEPTUKAJILHO BBEPX C BBICOTHI N, ¢ HaYaubHOW CKOPOCTBIO V, IBU-

gt

xercst 1o 3akoHy h(t) =h, +V,t 5 Haiitu BbICOTY Tena B MOMEHT BPEMEHH, KOTJa CKOPOCTb

2

. M M
TeJa B 3 pasa MCHbIIE [IEPBOHAYAIBHOM, ecinu hy =2m;9 =10 —;V, =4—.
C C

19.  a) y=x*(x—6)%;
0) MarepuanbHas TOUYKa MAcCoOi 5 Kr. IBIIKETCS NMPAMOIMHENHO 1o 3akoHy S(t) = 2t +Vi.
Haiitu cuity, ckopocTh ¥ yCKOpEeHHE B MOMEHT BpeMeHH t=4c.
2
X 4
20. a) y=—+—;
9 x

0) MarepuanbHas TOYKa Maccod 4 KI. JBIDKETCS TPSMOJIMHEWHO 10 3aKOHY

1
S(t)=3t— Y HAWTH CHITy, CKOPOCTh M YCKOPEHHE B MOMEHT BpeMeHH {=1c.
+

Nell Ipumennts auddepernnan B mpuOINKEHHBIX BHIYHCICHUSX.

BBIMUCIUTH TPUOIHKEHHO /33 M OTHOCHUTEIBHYIO HOTPEIIHOCTH BHIYHMCIIECHUS.
Boruncnuth npubnukeHHo cos 61° U OTHOCUTENBbHYIO OIPEIIHOCTh BBIUMCIICHHUS.

Boruucnuth npubmkenHo 5,003° ¥ 0THOCHTENBHYIO MOTPENIHOCT BBIYMCIECHHS.

> w0 e

Haiitn ipubnuskenHoe 3HaueHne GyHKIEN Y = N/ 2X + X° 11pu x=3,002, HCXOMA U3 €€ TOUHO-
ro 3HaueHus Xo=1 u 3ameHsist Ay Ha dy .

Haiitu npubnmxento 4/81,4 M OTHOCUTEIBHYIO TIOTPEITHOCTD BEIYMCIICHHS.

Haittu npubnmxento 3/0,126 v OTHOCHTEIBHYIO MMOTPEITHOCTH BBIYMCICHHUS.
Haiitu npubnmkenno arcsin 0,51 1 OTHOCHTENBbHYIO TIOTPEITHOCTD BBIYHCIICHHS.

Haiitu ipu6nuskenHo npupamenne Qynkuun y = 4x” —3 mpu x=2; Ax = 0,001.

© o N o o

Haitt npu6mmkenno 1,998° u OTHOCHTENBHYIO TIOTPENTHOCTh BEIUKCIIEHHUS.
10. 3nas, urto IN99=4,59512 naiitu 0e3 Tabmui In100, nonp3ysace auddepenimanom aorapud-
MUYeCcKOU (PyHKIIUU.

A X
0
Boruncnuth npuOIMkKeHHO, UCHOIb3Ys hopMyny 4/ X, +AX = }/X, +FAX 1 OTHOCUTENb-
0
HYIO IOIPEUIHOCTD BBIUMCIICHHUS:

11. /4000 ; 12. {/2200; 13. 4/8112; 14. §/64,03; 15. §/27,35;
16. 4/16,018; 17. 3/124,75; 18. 3/26,%; 19. y49,07;  20. {/35,91.

Nel2  Tloctpouts rpaduk ¢yHKIMH, IpeIBapUTENbHO HccienoBaB ee. Hammcars ypaBHe-

HUE KacaTeJIbHOH K rpaduKy QyHKIIMH U ypaBHEHUE HOPMAJIU B TOUYKE X0.
1

1. a)yzi/?—x;x(,:—l; 6)y=e;.
2. a) y=(x+1f(x-2)x, =3 6) y = xInx.



3

3. a) y:4x—X§;x0 =-1 0) y=e".

4. a)y=%x3—2x2+3x+1;x0:1; 0) y =—xe".
2
5. a)y:ZX X =1 0) y=x+e".
x° -1
X3
6. a)y:E—xz;XO:Z; 6) y = >
4x 1 In x
7. a) y=——IX, = —; 0 y=—1.
)Y 1+x277° 2 )Y Jx
x> +4 -x
8. a)y:T;xO:—l; 0) y=x%
(x -1y X
9. a)y= X, =0; 6) v=—
WY Y=
10. a) y=x>-12x*+36X;X, =1; 6)y:eﬁ.
3
11. a)y:4x+%;x0:0; 6) y=e2
4x —x?
12. a)y:l_xz;XO:Z; 0) y=e
3
13. a)y:2x2—x—;x0:1; 6) y=x’Inx
4
3
14, a)y= 2X X, =1, 0) y = xsinx.
X —4
15. a)y= )Z+1 ;X =0; 0) y=(x+1e".
X° -9
x? _x2
16. a) y= 1 Xo =0; 0) y=e".
x—-1
17. a)y:1+x2;x0=1; 6) y=e*1,
X
X2_1 cosXx
18. a)y=X2_4;x0=0; 0) y=e"".
19. a)y=1x3+lx2—2x+1;x0=1; 5)Y=In—x
3 2 X
20. a) y= ~i%X, =1; 0) y=x’e”".
1+x?

Nel3  Haiitu a) yacTHBIC IPOM3BOIHBIE T GyHKIMH; 0) Halith grad z; |grad _Z| U Tpo-
W3BOJHYIO 110 HAIIPaBJIECHUIO j—; B TOuke A(X;Y); (=7 =(a1;a2).
1. a) z =5 +xarsiny; 6) z=xy2 —4x+ Yy -3 A1) ¢ = ( )
2. a) z:X—yzctg(Sy—9x); 6) 2= 2x2 —y? + 2Jx + 3,y —4xy; A(411), ¢ = (9;12),

3. a) z = x*arccos’(x+3y)— y’x+2; 6) z=3%/x+y?—6x+3y; AB—2) ¢ = (—4;3).



10.

11.

12.

13.
14.

15.

16.
17.
18.

19.

20.

© 0 N o0~ wDdF

[EY
©

X
o2
a) z=xy+xe ' ;

a) z= czosxy2+3x+4 Y;
X“+y

a) z = xy’sin(3x —5y);
3x%y°

Ixé - y?
a) z=ctg In(i—lj;
2 X

3
X
a) z="-e"";

a) z=

2,,3

Xy
x2+y*

a) z=53x* -3y’ ;

l 5
a)z= |y’ -=x"| ;
) (y 4 j
a) z=12y* —x*;

a) z=3/4y° +x;

2
a) z=5 (yz—%ﬁj ;

a) z=4/(3x +8y* ) ;

a) z=sin’(3x® -4y ;
a) z=tg°®(x* +3y);

a) z=

Z=2x"+3xy+8y’ —6x—2e+4.
7 =5%"—6xy+2y° —5x+y—3. 14.
7 =4x"-3yx+y —3x+2.

Z=xy(4-x-2y).

7=3x*—y*—6xy—5y+2.
7 =5xy —4x" —3y® + 2x+ 3y + 2.

z=x+y'—24xy—4.

0) z :i/?+y2—2+ y—4;A(1;2);Z=(—3;\/?)
6) z = arcsin > A(2:2)./ = (— G;JE)
X

6) z=In(2+x* —2y*} A1), ¢ = (3-8)
6) z = In(2x? — y2 —3x+4y +1); A1), ¢ = (— 20;—15),
6) z = x* —4,/xy +8y —3x+5,A(2;2), ¢ = (\/5;1)
6) 7 =4xy—x°+3y—4; A(-1;4) ¢ = (— 2;2\/5)

6) 7 =4x — xy? +3x—2y? —16; A1) ¢ = (3;4)
6) z = 4xy— x> +3y—4 A(=L4); 7 =20 +2./2] .
0) z=4x" —6xy+Yy’ —4y+x+1 A(-L-1); 7 = —4i —3].

6) 2 =+/yx —3x% + 2y +5x+4; A(2;2); 7 = 6i +8].
6) 2=x2—y2 +./xy —3x+2y+1; A33); 7 = —6i +8j .

0) z=xy-3x*+y+6;A(22); 7 =9 -12].

6) z=x%—2/xy +4y—6x+1 A(2;2); T =71 —/2] .
6) z=4xy—x® +3y—4; A(-L4); 7 = —2i6+2+/3].
6) z=4Vx —xy? +3x—2y% —16; A(LL); 7 = 3i +4].

a) z=In(x*-y?); 6) z :L+x2y—3y+ y+4; A(L4); 7 =6i ++/13] .
Jx
a) z=e>"; 6) z=x>+33/y —x+2y-8 A1), 7 =3I —4].
Nel4  Uccnenoath ynkuuio Z=f(X;y) Ha 3kcTpeMyM.
7 =4(x-3y)—xy—4y* —x* +1; 11 2=4X*+y’ -8xy+x+4y-1.
z=4x—12y—3xy+4y2+3x2+2; 12 z=2xy—3x* -y +3x -2y +4.

13, z=xy(2+ x+3y).

z=xy—4y* —x* +5x+6y+4.
15, Z=8xy—10x* —3y* —x+2y+1.
16,  Z=X"+4xy+3y* +2x-5.

17, Z=4xy-3x* -4y’ +1.

18, Z=4xy—4x* —3y” +10x-12y-4.
19, Z=X'+y®=3xy+x-2y+1.
00 2=2x°+5y’ —6xy+3x—2y+4.

z =6xy—2x* -3y’ +2x+3y -4



NelS  Boruucauts ornpeieneHHble HHTErpasibl (PyHKIIMH OJHOM NEpEeMEHHOM:
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1

L xyi-(h*

a)J.(e eXdx :

1
6) [ xe™ *dx
0
2
0) jxcos xdx
0

e
6) [ In xdx

1
e-1

6) [In(x+1)dx
0

v
6) [e” cos xdx
0

T
6) [e” sin xdx

o

dx . X
10. ——— @) | arcsin —dx
a) )| >

ol+sin“x g

1
2
11. a) | —dx
1X
12. a) j
1 XA/1- Inx
e
13. a) —;
{ X~+/1+ In X
e
14. a j Inx
1
1arctgxdx
15. a j
0 1+X
3 dx
16. a) [
1+9X

i

2 2 3
17.a)jsin X €0s° xdx;

0

T
18. a) [ sin 2 xcos? xdx:

0
T
4
19. a) ['sin xcos 3xdx ;

arcsin xdx

\/1—x2 |

20. a)

o
l\)\l—"—.l\)‘&

Ne 16 Boruucnuts miomaab GUrypsl, OrpaHi4eHHON JTMHUAMU:

e
6)jx2 In xdx
1

1
6)jx2e_xdx
0

2
6)jx2e_xdx
0

e
6)jln2xdx;

1

e
6)jxln2xdx

1

T

2
0) j X cos xdx

2

0) cos xdx

0) | xsin xdx

O—N Oo—N|Y O
>

T
6)jx2 sin xdx
0

1
6) [ arctgxdx
0



1. y=x%y=1-x?

2. y:COSZX;yZO;XZO;X:%

3. y=|X+Ly=0;x=-2;x=1

4 y—sinZX'y—1'7[<X<7Z
' T4 T2

5. y=x2;y=3x

6. x?-y? =1;x=2

7. y= X2—1‘;y:O,x:-2,x:2
8. y=x%;y=4x-2

10, y=-2+3x-x°;y=0
11.  y=sinx;y=0,0<x<rx

12. y:tgx;y:O;x:%
2 2

13. X—+y—=1
9 4

14, y=16-x*y=0
15. x2+y2 =16, y=0, x=-2, x=2
16. y2:x3;x:3

17. y2=2x+4;x:0

18. y:xz;y:2—x2

19. y=Inx;x=¢e;y=0
20. y=xsinx;y=0; 0<x<r

Ne 17. 3aganbl MaTeMaTHUYECKOE OXHMJaHWE M U CpelHEe KBAaJPATHUUECKOE OTKIOHEHUE G HOp-
MaJbHO paclpese’eHHoN ciydaiiHoi BenuunHbl X. Halitu: 1) BeposTHOCTH TOro, 4To X MpUMET 3Haue-
HUe, pUHAJIekKamue uHTepBainy (o; ) ; 2) BEpOATHOCTh TOTO, YTO aOCOTIOTHAS BETMYNHA OTKIIOHEHUS

‘ X—m\ OKa)KETCSI MEHBIIIIM O .

171 m=15,0 =2, =16, =25,6 = 4.
17.2m=14,0 =4, =18, =34,6 =8.
17.3m=13,0 =4,a =15, =17,6 =6.
174 m=12,0 =5 =1 =22,6 =15.
175m=11,0 =3, =17, = 26,0 =12.
176 m=10,0 =2, =11, =13,6 =5.
17.7m=9,0 =4, =15, =19,6 =18.
178 m=8,0=2,0=6,4=15,6 =8.
179m=7,0=5a=2,=22,6 =20.
1710 m=6,0 =3, =0,=9,6 =9.
1711 m=15,0 =2, =9, =19,6 = 3.
1712 m=14,0 =4, =10, = 20,6 = 4.
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1713 m=13,0 =4, =11, = 21,6 =8.

1714 m=12,0 =5, =12, f = 22,6 =10.

1715 m=11,0 =4, =13, =23,6 = 6.

17.16 m=10,0 =8, =14, =18,06 = 2.

1717 m=9,0 =3, =9, =18,6 =6.

1718 m=8,0 =4, =8, =12,6 =8.

1719 m=7,0 =2, =6, =10,0 = 4.

1720 m=6,0 =2, =4, =12,6 = 4.

Ne 18. IlIpu ypoBHe 3HaunmMoctu a=0,1 MpoBepUTH TUIIOTE3Y O PABEHCTBE AUCIIEPCUH IBYX HOP-

MaJIbHO PACIPEACTCHHBIX CIyJYalHBIX BEMYMH X U Y Ha OCHOBE BHIOOPOYHBIX JAHHBIX MIPH allbTEPHA-

THBHOH runorese Hi: o # 0)2) .

X M X Y
Bapuant Bapuant

Xi Ni Vi mi Xi Ni Vi mi

142 3 140 5 42 15 84 3

145 1 146 3 45 17 87 2

181 146 2 147 2 18.11 46 12 92 4
148 4 151 2 50 16 96 1

37 2 38 4 30 4 30 6

38 1 39 3 32 5) 31 4

18.2 40 4 40 2 18.12 33 8 32 3
41 3 41 2 34 1 34 5)

42 6 43 3 36 2 35 2
39 4 75 4 42 4 44 16
43 2 80 2 44 8 45 12
18.3 45 3 84 3 18.13 48 3 46 11
47 4 91 4 50 5) o1 6

51 2 94 2 53 10 55 5

3,5 1 3,6 3 31 7 29 8

3,7 3 3,7 5 35 3 32 9
18.4 3,9 S) 3,8 2 18.14 40 4 33 12
4,0 4 44 1 42 2 35 10
4,1 4 4,2 4 44 4 39 11

9 4 9 S) 61 5) 60 4

10 5 10 6 62 4 63 3

18.5 11 3 11 4 18.15 64 6 64 2
12 2 13 8 67 2 68 6

14 1 14 3 68 3 70 5)

6,1 2 5,8 6 12 10 14 7

6,5 3 6,0 4 16 12 15 6

18.6 6,6 1 6,2 5 18.16 19 14 20 8
7,0 4 6,3 2 21 9 21 10

7,4 2 6,8 3 25 5) 24 9

20 3 18 6 44 5 43 3

22 4 19 3 45 2 46 3

18.7 23 2 20 4 18.17 48 3 48 4
24 2 22 2 52 4 50 4

26 4 23 5 o4 6 53 6

0,2 6 0,4 3 16 12 18 3

18.8 0,4 4 0,5 5 18.18 18 10 25 1
0,8 2 0,9 6 21 14 29 4
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1,2 5 1,2 6 24 8 36 6
1,2 3 14 6 25 6 40 6
31 6 85 1 71 4 68 10
33 2 88 3 73 5 69 14
18.9 34 1 95 4 18.19 75 8 70 13
38 3 97 2 79 10 74 12
42 2 100 5 80 3 78 11
15 1 20 4 70 12 16 7
17 3 22 2 72 10 18 4
18.10 20 2 23 2 18.20 73 12 21 8
21 4 25 3 75 8 25 5
25 6 26 1 78 8 29 6
_ Gy
- yV=rg—x—X
Ne 19. Haiitu BIOOpOYHOE ypaBHEHUE MPSMOW JIMHUU Ox perpeccun Y Ha X
10 JTAHHOW KOPPEJIIIMOHHON Ta0JInIIe:
19.1
N X
4 9 14 19 24 29 Ny
10 2 3 - - - - 5
20 - 7 3 - - - 10
30 - - 2 50 2 - 54
40 - - 1 10 6 - 17
50 - - - 4 7 3 14
Nx 2 10 6 64 15 3 n=100
19.2
N X
10 15 20 25 30 35 Ny
30 2 6 - - - - 8
40 - 4 4 - - - 8
50 - - 7 35 8 - 50
60 - - 2 10 8 - 20
70 - - - 5 6 3 14
Nx 2 10 13 50 22 3 n=100
19.3
v X
15 20 25 30 35 40 Ny
5 4 2 - - - - 6
10 - 6 4 - - - 10
15 - - 6 45 2 - 53
20 - - 2 8 6 - 16
25 - - - 4 7 4 15
Nx 4 8 12 57 15 4 n=100
19.4
v X
10 15 20 25 30 35 Ny
6 4 2 - - - - 6
12 - 6 2 - - - 8
18 - - 5 40 5 - 50
24 - - 2 8 7 - 17
30 - - - 4 7 8 19
Nx 4 8 9 52 19 8 n=100
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% X
5 10 15 20 25 30 ny
20 1 5 - - - - 6
30 - 5 3 - - - 8
40 - - 9 40 2 - 51
50 - - 4 11 6 - 21
60 - - - 4 7 3 14
Nx 1 10 16 55 15 3 n=100
196
% X
5 10 15 20 25 30 ny
8 2 4 - - - - 6
12 - 3 7 - - - 10
16 - - 5 30 10 - 45
20 - - 7 10 8 - 25
24 - - - 5 6 3 14
Nx 2 7 19 45 24 3 n=100
19.7
v X
2 7 12 17 22 27 ny
10 2 4 - - - - 6
20 - 6 2 - - - 8
30 - - 3 50 2 - 55
40 - - 1 10 6 - 17
50 - - - 4 7 3 14
Nx 2 10 6 64 15 3 n=100
19.8
v X
11 16 21 26 31 36 ny
25 2 4 - - - - 6
35 - 6 3 - - - 9
45 - - 6 45 4 - 55
55 - - 2 8 6 - 16
65 - - - 4 7 3 14
Nx 2 10 11 57 17 3 n=100
19.9
v X
4 9 14 19 24 29 ny
8 3 3 - - - - 6
18 - 5 4 - - - 9
28 - - 40 2 8 - 50
38 - - 5 10 6 - 21
48 - - - 4 7 3 14
Nx 3 8 49 16 21 3 n=100
19.10
v X
5 10 15 20 25 30 ny
11 4 2 - - - - 6
21 - 5 3 - - - 8
31 - - 5 45 5 - 55
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41 - - 2 8 7 - 17
51 - - - 4 7 3 14
Nx 4 7 10 57 19 3 n=100
19.11
v X
5 10 15 20 25 30 Ny
10 2 6 - - - - 8
20 - 7 3 - - - 10
30 - - 2 40 2 - 44
40 - - 1 10 13 - 24
50 - - - 4 7 3 14
Nx 2 13 6 54 22 3 n=100
19.12
v X
15 20 25 30 35 40 ny
30 1 6 - - - - 7
40 - - 4 - - 5 9
50 - 4 7 30 9 - 50
60 - - 2 10 8 - 20
70 5 - - - 6 3 14
Nx 6 10 13 40 23 8 n=100
19.13
v X
4 9 14 19 24 29 ny
5 - - 4 2 - - 6
10 - 6 - - - 4 10
15 45 - 6 - 2 - 53
20 - 6 2 8 - - 16
25 7 - - 4 - 4 15
Nx 52 12 12 14 2 8 n=100
19.14
v X
11 16 21 26 31 26 Ny
20 - - - - 7 - 7
30 - 4 3 - - - 7
40 1 - 9 40 2 - 52
50 - 6 4 11 6 - 27
60 - - - 4 - 3 7
Nx 1 10 16 55 15 3 n=100
19.15
v X
2 7 12 17 22 27 Ny
6 - - - 4 2 - 6
12 - 5 3 - - - 8
18 - 5 - 40 5 - 50
24 - - 2 8 - - 17
30 8 - - 4 7 7 19
Nx 8 10 5 56 14 7 n=100
19.16
v X
2 7 12 | 17 22 27 Ny
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8 2 - - - - 4 6
12 - 3 7 - - - 10
16 - - 5 30 10 - 45
20 - 4 7 10 8 - 29
24 5 1 - - 4 - 10
Nx 7 8 19 40 22 4 n=100
19.17
v X
11 16 21 26 31 36 ny
10 - 4 - - 1 - 5
20 2 - 2 - - 6 10
30 6 3 40 2 - 51
40 10 - 1 2 6 - 19
50 - - - 4 8 3 15
Nx 12 10 6 46 17 9 n=100
19.18
v X
4 9 14 19 24 29 ny
25 - - 4 - 1 1 6
35 7 - 2 - - 2 11
45 - - 6 40 4 - 50
55 - 8 2 - 9 - 19
65 3 - - 4 7 - 14
Nx 10 8 14 44 21 3 n=100
19.19
v X
5 10 15 20 25 30 ny
8 - - 1 - 4 1 6
18 5 - 4 - - - 9
28 - - 40 - 8 2 50
38 - 10 5 - 8 - 23
48 - - - 4 5 3 12
Nx 5 10 50 4 25 6 n=100
19.20
v X
2 7 12 17 22 27 ny
11 - - - 2 - 4 6
21 3 5 - - - - 8
31 - - 5 45 - - 50
41 - 8 2 - 7 - 17
51 - - - 4 7 8 19
Nx 3 13 7 51 14 12 n=100

Ne 20. Ilpu ypoHe 3HaunmMoctu o=0,05 METOI0M TUCTIEPCHOHHOIO aHaJIN3a MPOBEPUTDH HYJIEBYIO
THIIOTE3Yy O BIMSHUU (PaKTOpa HAa Ka4ecTBO OOBEKTa HAa OCHOBAHUH ISATH M3MEPEHUHU NIl TPEX YpOBHEH
¢bakTopa P1-P3:

Bapuanrt D (7] D3 Bapuanr D, D O3
20.1 28 36 12 20.2 16 18 26
24 34 10 12 20 15

26 30 14 10 22 28

27 29 18 11 25 30

25 31 20 10 24 26
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20.3 26 34 68 20.4 24 46 68
45 30 46 26 45 76
44 46 28 25 44 75
27 17 34 27 40 68
42 36 30 22 43 77
20.5 18 24 36 20.6 12 22 21
28 36 12 14 20 30
12 28 22 36 18 12
14 40 45 20 9 31
32 16 40 53 44 30
20.7 47 56 64 20.8 34 102 68
46 55 60 35 98 60
45 54 58 30 106 56
41 50 62 33 112 57
43 52 61 32 110 55
20.9 16 28 46 20.10 25 45 56
20 12 43 64 24 54
31 40 24 30 12 16
56 24 14 20 47 32
22 34 6 46 18 42
20.11 34 38 28 20.12 24 34 45
36 30 24 26 30 47
26 34 22 25 31 44
25 36 20 27 29 42
30 38 23 28 32 43
20.13 48 40 34 20.14 8 15 24
38 42 38 16 24 34
30 37 44 40 42 18
40 33 41 12 25 9
36 39 45 32 30 14
20.15 12 10 20 20.16 12 26 45
16 8 26 40 16 12
15 7 28 16 17 40
17 5 24 36 30 17
14 9 27 30 12 44
20.17 44 40 38 20.18 45 36 44
45 36 28 44 30 28
48 32 30 40 31 15
45 35 32 41 38 40
40 30 26 39 35 32
20.19 16 18 26 20.20 12 24 20
12 20 15 16 20 18
10 22 28 14 34 14
11 25 30 15 26 20
10 24 26 13 28 19

5. YYEBHO-METOANYECKOE U UTHO®POPMAIIMOHHOE OBECIIEYEHUE
JUCHHUIIJIMHBI (MO YJIS)
a) OCHOBHas JIUTEpaTypa:
1. AnameeBa E.A. Marematuka. Yacts 1 [DnexTpoHHBIH pecypc] : yueOHoe mocodue / E.A.
AnameeBa. — DIJIEKTPOH. TEKCTOBbIE HaHHble. — Camapa: 110BOmKCKMI TOCYyJapCTBEHHBIN YHUBEPCUTET
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TeIGKOMMYHHUKamii u uHopmatuku, 2016. — 196 c. — 2227-8397. — Pexum nocrymna:
http://www.iprbookshop.ru/71851.html.

2. AxwmetranueBa B.P. Marematuka. Jluneitnas anreOpa [DneKTpoHHBIA pecypc] : yueOHOe
nocobue / B.P. Axmerranmuera, JI.P. ['anayraunoa, M.U. ["ansyTamHOB. — DJIEKTPOH. TEKCTOBBIC JaH-
Hele. — M. : Poccuiickuii rocyapcTBeHHBIN yHUBepcuTeT npaBocyaus, 2017. — 60 ¢. — 978-5-93916-
552-5. — Pexum pocryma: http://www.iprbookshop.ru/65863.html.

0) JOMOJHUTENbHAS JIUTEpATYpa:

1. Maremaruka [DneKTpoHHBIN pecypc] : yueobnoe nocooue / H.b. KapGaunnckas [u ap.]. —
DNEeKTPOH. TEKCTOBBIE NaHHble. — M. : Poccuiickuii rocyaapcTBEHHBIM YHUBEPCUTET npaBocyaus, 2015.
— 342 ¢. — 978-5-93916-481-8. — Pexum mocryma: http://www.iprbookshop.ru/49604.html.

2. Crenanenko E.B. Marematuka. OCHOBHO# Kypc [DIEKTpOHHBINA pecypc] : yueOHOe moco-
oue / E.B. Crenanenko, M.T. CremaneHko. — DJIEKTPOH. TEKCTOBBIC AaHHbIC. — TamOoB: TamO0OBCKuUi
rocy/IapCTBeHHbIH TexHu4eckuii yauepcuteT, ObC ACB, 2015. — 252 ¢. — 978-5-8265-1412-2. —
Pexxum moctyma: http://www.iprbookshop.ru/63859.html.

B) MlepeUeHb SJIEKTPOHHBIX OMOIMOTEYHBIX CUCTEM, SJIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB (CO-
BPEMEHHBIX MTPO(HECCHOHATBHBIX 0a3 TaHHBIX U MHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM), JIMIICH3HOHHO-
ro IPOrpaMMHOT0 OOecTeyeHus:

JIeKTPOHHO-0MOJINOTEYHAS CHCTEMA
IPRBooks (http://www.iprbookshop.ru) | Jlorosop ot 28.08.2017 Ne 3003/17
JJIeKTPOHHBbIE 00pa30oBaTe/IbHbIE PeCYpPChl
(coBpeMeHHBbIE MPOo(heccHoHATbHBbIE 0a3bl IAHHBIX)

Harmmonanpeueiii OTKpeITHI YHUBEpcH- | CBOOOAHBIN T0CTYI

et « IHTYUT» - intuit.ru
HammonanpHas mnatdopma otkpbiToro | CBoOOAHBIHN 10CTyI
oOpazoBanus - openedu.ru
®epnepanpubii  nopran  «Poccuiickoe | CBOOOAHBIN JOCTYIT
obpaszoBanuey - edu.ru
Yuuepcurerckas ~ uHpopManmonHas | CBOOOAHBIN JOCTYII
cucrema POCCHUA (YUC POCCHUSA) -
uisrussia.msu.ru

«Hayunas »nextponHas Oubmuoreka» | Jlorosop ot 03.12.2014 Ne 2743-12/2014K
(elibrary.ru)
CoBpemennas npodeccuonanbHas 6aza | JJorosop ot 10.01.2014 Ne I'-1401/HUDVII
JAaHHBIX «l'apaHT»
CoBpemennas npogeccuonansHas 6aza | JJorosop ot 29.04.2019 Ne 130304/19
naHHbIX «KoHcynbranT [Lrocy

3HeKTp0HHLIe Oﬁpa3OBaTeJ'leI)Ie PECYPCHI (uﬂq)opmauuomu,le CNPaBOYHBIE CHCTEMBI)
Nudopmannonnas cnpaBouyHas cucrte- | Jlorosop ot 10.01.2014 Ne I'-1401/HUDVII
Ma «["apaHT»
WNudopmannonHas crnpaBouyHas cucrte- | Jlorosop ot 29.04.2019 Ne 130304/19
Ma «Koncynprant [1mroc»

O0HOB/IsIEMOE JINIIEH3HOHHOE IPOTrPaMMHOe o0ecreyeHne

Windows 10 Home Multi Language 64 | Cuet-¢dakrypa ot 22.01.2018 Ne 41 nakmagHas ot
22.01.2018
Microsoft Office 2007 JloroBop Ha MOCTaBKYy MPOTPaMMHOTO oOecreue-
Hus ot 08.08.2007 Ne Py/110924-2007
[Toanucka Azure Dev Tools for Teach- | Ilognucka Ha mporpammuoe obecrie-ueHne «Az-
ing ure Dev Tools for Teach-ing», OrderNumber:
IM47068, nnentuduxarop noamucku: 40c0laa0-
c834-4329-9874-c4192210¢300, Customer Ne:
0005553788



http://www.iprbookshop.ru/71851.html
http://www.iprbookshop.ru/65863.html
http://www.iprbookshop.ru/49604.html
http://www.iprbookshop.ru/63859.html
http://www.iprbookshop.ru/
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T') METOJUYECKUEC YKa3aHUs ISl 00yUJaOIIUXCs 110 OCBOCHUIO TUCIIUTUIHHBI (MOJTYJIS ):

1. MeToaudeckne peKOMEHIAINH 110 OPTaHU3AIUN CAMOCTOSITEIIBHONH Pa0OThl 00YYArOIIUXCS TTPH
MIOJAITOTOBKE K 3aHATUSAM, TPOBOJAUMBIM B HHTEPAKTUBHON popme 00ydeHHs MO HAMPaBICHUSIM MTOATOTOB-
ku: 09.03.01 Madopmaruka u BerauciurenbHas Texuuka; 09.03.03 Ipukinagnas uagopmaruka, 37.03.01
[Tcuxomorus, 38.03.01 Dxonomuka, 38.03.02 Menemxment, 38.03.05 busnec-unpopmaruka, 40.03.01
HOpucnpynennus, 09.04.01 Undopmaruka u Berancnurenshas texuuka; 09.04.03 [puxnagnas unpop-
maruka, 37.04.01 Ilcuxonorus, 38.04.01 Sxonomuka, 38.04.02 Menemxment, 40.04.01 FOpucnpynenuus
/ ABtopsl coct.: I.H. Mensmukosa, E.H. [1aBnenko, [I.C. Ps6uenko, H.B. ConoBeeBa, 1.C. XepoBuH-
yyk. — HeBunnomeicck: HUDVII, 2018.

2. MeToauieckre peKOMEHIAIUH 110 OPraHU3aliid CAaMOCTOSTEILHOM PabdOThl 00YJAIOIINXCS BO
BHEY4YeOHOe BpeMs 1o HanpasieHusM moarotoBku: 09.03.01 Muadopmaruka Y BerancnurenbHas TexHu-
ka; 09.03.03 Ipuxnannas NUudopmaruka, 37.03.01 INcuxonorus, 38.03.01 Dxonomuka, 38.03.02 Me-
HemxmeHT, 38.03.05 busnec-Mudopmarnka, 40.03.01 FOpucnpynennus, 09.04.01 Uudopmaruka 1 Bei-
gucnutenbHas Texanka; 09.04.03 Tlpuknagnas Uudopmaruka, 37.04.01 Tlcuxonorus, 38.04.01 DxoHo-
muka, 38.04.02 Menemxment, 40.04.01 KOpucnpynenuus / ABtopsl Coct.: U.H. Menbmukosa, E.H.
[TaBnenxo, 11.C. Ps6uenko, H.B. ConoBeeBa, E.I. BypssinoBa — HeBunnombicck: HUDVII, 2018.

6. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOJAYJIS)
MartepuaibHO-TexHHUEcKass 0a3za, HeoOxoaumas AJid OCYIIECTBICHUS 00pa30BaTENBHOIO IMPO-
ecca 1o aucauIuimie «MareMaThuka» BKIF0OYaeT B CeOs:

HanmMenoBanue crnienuagbHBIX IOMEMIEHUI U I10-
MEIIECHUH Il CAMOCTOSTEIHbHON paboThHI

OCHAaIIEHHOCTh CHENMAIBLHBIX ITOMEIIEHUH U IOMEIIEHNHA IS ca-
MOCTOSITEIBHOH PabOTHI

«AymuTOpHS U TMPOBENCHIS 3aHATHHA JCKIIHOH-
HOTO THTIA, JUISA 3aHATHA CEMUHAPCKOTO THUIIA, IS
TPYNIIOBBIX W WHAWBUAYAIBHBIX KOHCYIBTAIIHH,
JUTS TEKYIETO0 KOHTPOJIS U IPOMEXYTOUHOH aTTe-
CTaLAN»

Cron mpenomasaTensi, CTyJ NpENoJaBaTens, O0CKa yYCHHYEcKas,
KOMIUIEKT CHENNAIN3MPOBAaHHON y4eOHOW Mebenu (ydeHHJecKue
CTOJIBI ¥ CTYJNBSI), KOMIUIEKT TEXHHUECKHX CPEICTB 00ydeHHs (HO-
YTOYK € JOCTYNOM K HH(OPMAIMOHHO-KOMMYHUKAIIMOHHON CETH
WHTepHeT W 3IIEKTPOHHOH HMH(OPMAIMOHHO-00pa30BaTEIHHON
cpelle opraHu3alvi, TeleBU3nOHHAs cuctema), DVD-nucku, yue6-
HO-HarNgaHble TOCOOMs (IUIaKaThl), JEMOHCTPAI[MOHHBIN pa3ja-
TOYHBII HA0OP ITAHUMETPHUECKUX U CTEPEOMETPUIECKHX TET

«AyauTOpHS Ul IPOBEICHHS 3aHATHH JICKIIMOH-
HOT'O THIIA, JUIsl 3aHATUN CEMUHAPCKOIO TUIA, IS
IPYIIOBBIX U WHJIUBUIYaJIbHBIX KOHCYJbTAaLUi,
JUISL TEKYILLETO KOHTPOJIS U IIPOMEXKYTOYHOU aTTe-
CTaLuu»

Cron mpenozaBaTensi, CTyJ INpenojaBaTels, NOCKa y4eHHUYecKas,
KOMIUIEKT CIIEIUAIM3UPOBaHHON yueOHOUW mebenu (yueHHUYecKue
CTOJIBI U CTyJbs), MOJKAa HACTEHHAas, KOMIUIEKT TEXHHYECKUX
cpeactB oOyueHus: (HOyTOyK € JOCTYNOM K HH(GOPMAaIMOHHO-
KOMMYHHUKAIIMOHHOH ceTu MHTepHeT U 3JeKTPOHHOW WH(pOpMaIH-
OHHO-00Pa30BaTENFHON CpeAie OpraHW3alliH, TCICBU3WOHHAS CH-
crema), DVD-nuckn, yueOHO-HaTIsIHBIE TOCOOUS (TUTaKaThI)

«JIabopaTopusi CUCTEMHOT0 MPOTrPaMMHUPOBAHUSI.
IonuroH yueGHbIX 0a3 MPAaKTUK. AyAUTOPHUS [UIs
NPOBEJCHUSI 3aHATUI JICKIMOHHOTO THUIA, IS
3aHATUM CEMUHApCKOro THUIIA, IS TPYNIIOBBIX U
WHAWBUIYAJTbHBIX KOHCyJ’IBTaHHﬁ, A TEKYHICTO
KOHTPOJIS. U IIPOMEXXYTOUYHOW aTTeCTalliu, U UTO-
TOBOW aTTecTalyu, Uil CaMOCTOSTENbHON pabdo-
TBI, JUI1 KypCOBOTO IPOEKTHPOBAHUS (BBIIIOIHE-
HUSI KYPCOBBIX paboT)»

Cron mpenopasaTensi, CTYyJ TpenoiaBaTelsl, JOCKa y4eHHUYecKas,
KOMIUIEKT CHEeNNaIN3MPOBAaHHOW y4eOHOH Mebenn (ydeHWYecKHe
CTOJIBI M CTYJIbsl, KOMITBIOTEPHBIE YYEHHUYECKHE CTOJBI, Kpecia),
cucteMublii 650k (10 mr.), monuTop (10 mrt.), kiaBuarypa (10
mT.), KoMmbloTepHas Meims (10 mT.), ceTeBoil mapiipyTusaTop,
nHGOPMAaIMOHHBIA cTeHN, ceid. ObecneueH moctynm k cetn UH-
TEpPHET W B D3JIEKTPOHHYIO HH()OPMAIOHHYIO 00pa30BaTENbHYIO
cpeny OpraHM3aIiy

«Aynutopus il IPOBEJICHUS 3aHATUNA JIEKIIMOH-
HOT'O THMA, JUIsl 3aHATUNA CEMUHAPCKOIO THIIA, AJIs
TPYNIOBBIX M MHIMBUIYaJIbHBIX KOHCYJIbTalLUH,
JUTSL TEKYILLETo KOHTPOJISI U IPOMEXKYTOYHOU aTTe-
CTaLUH»

Cron mpenopasaTensi, CTyJ NpeNoAaBaTels, JOCKa y4EeHHUYECKas,
KOMIUIEKT CHENNaTN3MPOBAaHHOW y4eOHOH Mebenn (ydeHHUYecKHe
CTOJIBI M CTYJbsI), TIOJIKA HAaBECHAs ISl y4yeOHO-HATJLIHBIX 110CO-
Ouit M pekoMmeHnanMi, NHOOPMALMOHHbBIE CTEHJIbI, IOPTPETHI BbI-
JIAIOUINXCSl YUCHBIX, TEJICBU3NOHHAs CUCTEMa, HOYTOYK C JJOCTYIIOM
K MH(pOPMAIIMOHHO-KOMMYHUKAIIMOHHON ceTH MHTepHET M 3iek-
TPOHHOH MH(OPMAIIMOHHO-00pa30BaTEIbHON CpeJie OpraHu3alnuu

«HOMCIIIGHI/IG JIIsL CaMOCTOSITeIIbHOM pa6OTLI>)

Komrutext crnenuann3upoBaHHoil yueOHOH mebenu (ydeHHUEcKHe
CTOJIBI M CTYJbsl, KOMITbIOTEPHbIE YYEHHYECKHE CTOJIbI, Kpecia),
CHCTEMHBIE OJIOKH, MOHHUTOPBI, KIaBHATYpPbl, KOMIIBIOTEPHbIC MbI-
nm. ObecnedeH nocTynm K cetd VIHTEpHET M B DIEKTPOHHYIO WH-
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(hopMaIOHHY0 00pa30BaTENBHYIO CPEY OpraHU3aLuH

«ITomemenne 1 caMOCTOATEIBHON pabOTHI» Cron mpenomaBaTensl, CTyNl IpENoOJaBaTelisi, JOCKa Y4EHHUYECKas,
KOMIUIEKT CHEIHaI3UpPOBaHHON y4eOHOH Mebenmn (yIeHHIecKHe
CTOJIBI M CTYJbsl, KOMIIBIOTEPHbIE YYEHHYECKHE CTOJIBI, Kpecia),
cuctemublt 6510k (10 wit.), MmonuTop (10 wit.), knaBuarypa (10 mr.),
KoMIlbloTepHast Mbllb (10 1IT.), ceTeBOl MaplIpyTHU3aTOp, 3BYKO-
Bble KoyloHKH (1 mT.), ”HpOpMaIMOHHBIH cTeHa, npuHTep. Obecrme-
YeH JI0CTYI K ceTh VIHTEepHET U B 3JIEKTPOHHYIO MH()OPMALMOHHYIO
00pa3oBaTeNbHYIO CPEAY OpraHU3aLUH

«[lomemenne anst xpaHeHuss u npodunakruue- |CTOINBI, CTYNbS, CTEIAXK, 2 MEPCOHATBLHBIX KOMITbIOTEpa (MOHHUTOP,
CKOT0 00CITy)KHBaHUS YIeOHOTO O0OPYIOBaHUS» |CHCTEMHBI OJIOK, MBIIIb, KIABHATypa), CETEBOE OOOPYIOBaHUE
(ceTeBBIE KOMMYTATOpBI, pOyTep), cepBep (MOHHUTOP, CHCTEMHBIN
OIIOK, MBIIIb, KJIABHATYpa), HA0Op HHCTPYMEHTOB LTS TIPOQIIIAKTH-
YECKOT0 00CTYy)XKMBaHUS yaeOHOTO 000pynOBaHUs (Kperexk, OTBEepT-
KU, TIIIOCKOTYOI[bI, HO>KHUIIBI), H30JICHTA, JIPENb, NasIbHUK U MasiIb-
HBIE TIPUHAUICKHOCTH (0JI0BO, KaHU(OIB), HabOp Kabemei (cuio-
Bele kaOenu, Ethernet-xabenu), KoMIUieKTylomue sl NepCOHATb-
HBIX KOMIBIOTEPOB (JKECTKHE IMCKH, BHJCOKApPTHI, MPOLECCOPHI,
OJIOKH MUTAaHUS, KJIABUATYPBHI)

«[lomemenne nnst xpaHeHuss u npodunakruue- | CTONbI, CTYJbs, CTEIAXKH, EPCOHATBHBIH KOMIBIOTEP (MOHUTOP,
CKOT0 00CITy)KHBaHUS y4eOHOr0 000pyI0BaHU» CHCTEMHBIN OJIOK, MBIIIb, KIaBHATypa), HA0Op MHCTPYMEHTOB IS
NpOQHIAKTUYECKOTO O0CIYy)XMBaHUS y4yeOHOro 00OpyIOBaHHS
(KpemexX, OTBEPTKH, IUIOCKOTYOILbI) HM30JICHTa, KOMILIEKTYIOIINE
JUISL TIEPCOHANIBHBIX KOMIIBIOTEPOB (PKECTKHE IHMCKH, BHACOKAPTHI,
npoueccopsl, Omokn muranus, moxynu O3Y), cuioBbsle Kabenn
IIUTAHKS 711 NEPCOHAIBHBIX KOMITBIOTEPOB

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
AKTHBHBIE U MHTEPAaKTHBHBIE (DOPMBI IPOBEAEHHS 3aHATHH 110 AUCLUIUIMHE «MaTeMaTuka». AUCKYC-
cusl.
WHTepakTuBHBIE 00pa30BaTeIbHbIE TEXHOJIOTUHU, MCIOJb3yeMble MPHU MPOBEIECHUU ayAUTOPHBIX
3aHATUU

HCHOJ’IB?.YCMI)IC HWHTCPAKTHBHLIC

HanmeHnoBaHue Tem
06pa3OBaTeJ'H>HBIe TCXHOJIOTHMH

OP0O 4 4./3P0 4 u.

Tewma 1.1 DneMeHTHI aHanuTHYECKOM reomeTpur | Mcronb3oBaHue cnaidoB U Mpe3eHTAIMOHHOTO
obopynoBanus (ODO 2 4./ 300 2 u.)
Tema 5.2 OnpenencHHbIN HHTETpA Hcnonp3oBanue ClnaiioB U MPEe3eHTALMOHHOIO
obopynoBanus (ODO 2 4./ 300 2 u.)

8. CIEHUAJIBHBIE YCJIOBUSA UHBAJIMJAM U JIMIIAM C OT'PAHUYEHHBIMU
BO3MOXHOCTAMU 310POBbSA

CrneuunanbHble YCIOBUS OOydeHHUS M HAmpaBlieHUS pabOThl C MHBAJIUAAMU U JIMIAMU C OTPaHU-
YEHHBIMU BO3MOKHOCTSIMH 3/I0POBbs (ajiee - 00ydaronmecs ¢ OrpaHiYeHHbBIMU BO3MOKHOCTSIMH 3/10PO-
BbsI) ONpeieNieHbl HA OCHOBAaHUU:

- ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit denepannny;

- ®enepanbHOro 3akoHa oT 24.11.1995 Ne 181-P3 «O conuanbHOM 3ammTe HHBAIUAOB B Poccnii-
ckou Denepanun»;

- mpukaza MunoOpHayku Poccun ot 05.04.2017 Ne 301 «O6 yrBepx)aenuu [lopsiaka opranuza-
IIUM U OCYIIECTBJICHUS 00pa30BaTEeNbHON AEATENBHOCTH MO 00pa3oBaTENbHBIM MPOrpaMMaM BBICIIETO
oOpa3oBaHMs — IporpaMmam OakajiaBpuaTa, IporpaMMaM CIelualnTeTa, IporpaMMaM MarucTpaTypbh»;
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- METOJUYECKUX PEKOMEHIAIMN [0 OpraHu3anuy 00pa3oBaTeIbHOTO MpoLecca Uit 00y4eHus: HH-
BaJIM/IOB U JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbsI B 00pa30BaTeNIbHBIX OpraHU3alUsiX BbIC-
mero oOpa3oBaHusl, B TOM YHCJIE OCHAIICHHOCTH 00pa30BaTeIbHOTO MPOIecca, YTBEPKIASHHBIX MUuHOOP-
Hayku Poccuu 08.04.2014 Ne AK-44/058H).

[Ton crienanbHBIMU YCIOBHSMU JIJISI TOJTyYSHHUS 00pa3oBaHMs 00yUYaroIIUXCsl ¢ OTPaHMYCHHBIMH
BO3MOXXHOCTSIMU 3[IOPOBBSI TIOHUMAIOTCS YCIIOBUSI OOy4YeHUs, BOCIIUTAHUS U PAa3BUTHUSl TakuxX oOydaro-
IIMXCS, BKIIFOYAIOIIME B ce0sl UCIOIb30BaHUE NIPU HEOOXOIUMOCTH aJanTHPOBAHHBIX 00pa30BaTEIbHBIX
IIPOrpaMM U METOIOB OOY4YEeHMSI U BOCIHUTAHMS, CIEIUAIBHBIX YUeOHHKOB, YU€OHBIX OCOOUN M AUAK-
THYECKUX MAaTEePHAJIOB, CIIEHUAIBHBIX TEXHUYECKUX CPEICTB 00yUEHUS KOJUICKTUBHOTO M MHAWBUIYaIb-
HOTO TOJIb30BaHUs, MPEIOCTABICHUE YCIyr aCCUCTEHTa (IIOMOIIHHUKA), OKAa3bIBAIOIIETO HEOOXOAUMYIO
MIOMOIIIb, TPOBEJICHNUE TPYNIIOBBIX U HHIUBUAYAJIbHBIX KOPPEKIIMOHHBIX 3aHATHHA, oOecreueHne JoCTymna
B 3/IaHUS By3a U JPYyrue YCIoBUs, O€3 KOTOPBIX HEBO3MOXHO WM 3aTPYJHEHO OCBOEHHE 00pa3oBaTeib-
HBIX IPOTPaMM 00YYaIOIIUXCSl C OTPAHUYCHHBIMHA BO3MOYKHOCTSIMH 3/10POBbSL.

OOyyenue B paMKax y4eOHOM AMCUUILIMHBI OOYYarOMIMXCS C OTPAaHUMYEHHBIMU BO3MOKHOCTSIMH
3JI0POBbBSI OCYIIECTBISIETCS HHCTUTYTOM C Y4ETOM O0COOEHHOCTEH MCUXO(pU3NIECKOTO Pa3BUTHS, UHIAUBH-
JyajdbHBIX BO3MOKHOCTEU U COCTOSIHUS 3J0POBbsI TAKMX O0YUYAIOLIUXCS.

OO0yuenue 1o y4eOHON AUCHUIUIMHE 00YYAIOIINXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSMHU 3/10POBbS
MOJKET OBITh OPraHU30BAHO KAK COBMECTHO C IPYTUMH 00YYarOIIMMHUCS, TaK U B OTJENBHBIX FPYyIIax.

B nensx nocrynHocty 00y4yeHus 1o JUCHUIIIIMHE 00eCTIeYnBaeTCsI:

1) ans Aui ¢ OrpaHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBBS 110 3PEHUIO:

- HaJIW4HMe aJbTePHATUBHOW BepcuW O(HUIMANBHOTO caiiTa WMHCTHTYTa B cetH «MHTepHeT» s
c71a00BUIAIINX;

- BEChb HEOOXOAMMBIA Il M3YYCHHUs MaTepuaj, COrJIacHO y4yeOHOMY IUIaHy (B TOM 4HCIeE, Ui
oOyyaromuxcst Mo UHAUBUAYATbHBIM YYEOHBIM IJIaHAM) TPEIOCTaBISETCS B 3JICKTPOHHOM BHJIE Ha JUC-
KeE.

- HHIUBUAYalIbHOE paBHOMEpHOE ocBelieHne He MeHee 300 srokc;

- IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIEr0 00yyarouemMycs He0OX0IUMYIO TOMOLIb;

- o0ecrieyeHHe BO3MOXKHOCTH BBIMYCKa AalbTEPHATUBHBIX (HOPMATOB MEYATHHIX MaTepUAIOB
(xpynHbIH mpUdT WK ayuogaiisl);

- obecrieyeHne JOCTyma OOydaroulerocs, SBISIOLIETOCS CJENbIM M HCHOJB3YIOLIEro cobaKy-
MIPOBOJTHUKA, K 3/IaHUIO HHCTHUTYTA.

2) AJi UL ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JIOPOBBS TIO CITYXY:

- HaIM4Yhe MHUKPO(OHOB W 3BYKOYCWJIMBAIOUICH ammapaTypbl KOJUIEKTHBHOTO TOJIh30BAHUS
(ayIMOKOJIOHKN);

3) s Ml C OTPaHWYEHHBIMH BO3MOXKHOCTSMHU 3J0POBBS, WMEIOIIMX HApPYIIEHHs] OIOpPHO-
JIBUTATEJILHOTO afMapara, MaTepualbHO-TEXHUYECKUE YCIOBHS JOJDKHBI 0OecredyrnBaTh BO3MOKHOCTD
OecrpensTCTBEHHOI0 J10cTyna oOydarouuxcsi B yueOHbIe IMOMEIIEHUS, CTOJIOBbIE, TyaJIeTHbIE U JApYyTue
MTOMEIIIEHUsI OpTraHU3aIiy, a TaKKe MPeObIBaHUS B YKa3aHHBIX TTOMEIICHHUSIX (HATUYUe TaHa1yCcOB, MOpyY-
Hell, paCIIMPEHHBIX ABEPHBIX MPOEMOB U JIPYTHX IPUCTIOCOOICHUH ).

[Tepen HayamoMm 0OydeHHUs MOTYT MPOBOJUTHCS KOHCYJIbTAaTUBHBIEC 3aHATHS, MO3BOJIAIONINE 00Y-
YAOIUMCSI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU aJTAITHPOBATHCS K YI€OHOMY TTPOIIecCy.

B nporecce Benenns yueOHOM AUCHUIUIMHBI TPO(HECCOPCKO-TIPEI01aBaTeIbCKOMY COCTaBY PEKO-
MEHJIYETCsl UCTIOIh30BAHNE CONMAIBHO-aKTUBHBIX U PE(DICKCHBHBIX METOJIOB OOYYESHHUSI, TEXHOJIOTHI CO-
[IUOKYJIbTYPHOU peabuIMTaIlluK C LENbI0 OKa3aHUs MOMOIIM 00y4YaroKUMCs ¢ OrpaHUYEHHBIMH BO3MOXK-
HOCTSIMHU 3JIOPOBBSI B YCTAHOBJICHUH ITOJTHOIIEHHBIX MEKIMYHOCTHBIX OTHOIICHHWH C APYTUMH 00ydaro-
IIMXCS, CO3/1aHUM KOM(pOPTHOTO MICUXO0JIOIMYECKOTr0 KIIMMaTa B yueOHOI rpymre.

Oco0eHHOCTH TIPOBENICHHS TEKYIEH W MPOMEXYTOYHON aTTeCTalluy M0 JUCIUTUTHHE JUTs 00yda-
IOIUXCSI C OTPaHUYCHHBIMU BO3MOXKHOCTSMHU 3/IOPOBBSI YCTAHABJIMBAIOTCS C yYE€TOM WHAMBHUIYATbHBIX
Ncuxo(U3NIECKUX 0COOEHHOCTEH (YCTHO, MMCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMIBIOTEpE, B opme
TECTUpOBaHUS U jpyroe). [Ipu HE0OXOAMMOCTH MPENIOCTABIAECTCS JOMOJIHUTEIBHOE BpPEeMs JIJIs MOJT0-
TOBKM OTBETA Ha 3a4YeTe U HK3aMEHE.
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