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Pabouas nporpamma aucuurinasl «Marematuka» paszpaborana Ha ocuose ®I'OC BO — da-
kanagpuar no Hanpasienuio noaroroeku 05.03.06 Dxojorus # MpUpOAONOIL30BAHME, YTBEp-
JKJICHHOTO 11pHKa3zoM MUHUCTEpCTBAa HayKH U Bhiciiero obpazosanus P® or 7 asrycra 2020 r. No
894, ¢ u3MeHeHHsIMU, BHECEHHBIMH NpuKa3zoM MuHHCTEpCTBA HAYKH U BbicLIero odpasopanus P®
ot 26 nosdpsa 2020 r., Ne 1456.

AnTtop:

Kam1. TeX-X. HayK. J0LeHT JLH. Konpparenko

Pabouas nporpamma oOCyu#/IeHa H PEKOMEH/I0BAHA K YTBEPIKICHHIO pellieHHeM Kaeapbl BhICiIekH
marematuku ot 31.05.2021r.. nporoxon No 9.

Sapeaytommii kaeapoid.
JLTeX-X.H.. npoteccop

Pabouas nporpamma ogo0peHa Ha 3acelaHHH METOIHYeCKOH KOMHCCHH (DaKylIbTeTa arpOHOMHH H
akojiorumn ot 07.06.2021 r., npotokon Ne 11.

Hpexnceparesmn
METOIMIECKOH KOMHCCHH.
1K.0.H.. JIOLEHT

H.B. llIsp1ikas

Pykosoaurens
OCHOBHOH npodeccHonanbHON
00OpazoBaTenbHOI TPOrpaMMBL.

K.0.H., npoeccop ﬂ H. B. Yepusbunesa



1 Ileanb u 3aaaun 0CBOEHH ST JUCHMIIJINHbBI

Heabio ocBoeHUS TUCUUIUIHHBI «MateMaTukay siBiseTcs: GOpMHUPOBaHHUE KOMILIEKCA 3SHAHHUH
B o0nacTu pyHIAMEHTATBHBIX pa3/Ie]IOB MaTEMaTUKH B 00beMe, HEOOXOAUMOM JIJIS BIIaJICHUS] MaTe-
MaTHUYECKHUM ammnapaToM 3KOJOTUYECKUX HayK, A1 00paboTKH MH(POpMAIMHU U aHAJIM3a TaHHBIX IO
3KOJIOTUU Y MPUPOAOIIOIb30BAHHUIO.

3agaum M CHMIITHHBI

— U3y4YCHHE OCHOBHBIX TIOHATHI ¥ METOJIOB JINHEHHOM anreOpbl, aHAIMTHIECKON TreOMeTpuH,
MaTeMaTH4YECKOr0 aHAJIN3a, TEOPUU BEPOSITHOCTEW U MAaTEMAaTUYECKOW CTaTUCTUKH;

— (QopMupoBaHUE YMEHHUM 1 HABBIKOB BJIaJIEHUS MaTeMaTHUYECKUM amapaToM 3KOJIoThye-
CKUX HAyK U pa0bOThI CO CICIHATILHON TUTEPATyPOii;

— (opMUpOBaHHE YMEHUN U HABBIKOB MCIOJIb30BaHUS MAaTEMAaTUYECKOTO ammnapara ajs 00-
paboTku nH(GOPMALIUY U aHATTU3a JAHHBIX 110 SKOJOTUHU U MPUPOIOIIOIB30BAHUIO.

2 IlepeyeHb MJIAHNPYEMBIX Pe3yJabTATOB 00y4YeHHS MO AUCHHUILUIUNHE, COOTHECEHHBIX €
IIaHupyemMmbiMu pe3yiabTatamu ocBoenust OIIOII BO

B pe3yJjibTaTe 0CBOCHMS IMCHUILIUHBI GOPMHPYIOTCH CJIeAYIOLIHe KOMIEeTeHIUHU:

VYK-1 CnocobeH oCcyImecTBIATh MOUCK, KpUTUYECKHI aHAaJIN3 U CUHTE3 MH(OpMAIIMH, IPHIME-
HSTH CUCTEMHBIH TOAXOJI IS PEIICHHS IIOCTABICHHBIX 3a7a4

OIIK-1 Criocoben mpuMeHsATh 0a30BbIe 3HaHUS (YHAAMEHTAIBHBIX Pa3/esIOB HAYK O 3eMile,
€CTECTBEHHO - HAyYHOTO W MAaTEeMaTHYECKOTO LUKJIOB IPH PEIICHUH 33/1a4 B 00JaCTH YKOJIOTHU H
MIPUPOJIOTIONB30BAHUS

3 MecTo aucuuniauHbl B crpykrype OIIOII BO

«MaremaTukay sSBIseTCS TUCIUILUIMHON 00s3aTenpHOM yactu OITOIT BO nmoarotoBku 00y-
qaromuxcs no HanpassieHuto 05.03.06 Dkonorus u npupoAoI0JIb30BaHNE, HAPABIEHHOCTD «JKO-
JIOTHSI ¥ TIPUPOJIOTIOJIB30BAHUEY.

4 Oobem aucuunanHbl (108 yacos, 3 3a4€THBIX €TUHUIIHI)

Bunast yueOHOI paboThI O06mwem, gacoB

KonrakTHas paGora 55
B TOM YHUCJIE!
— ayJUTOpHAs 10 BUJAM Y4EOHBIX 3aHITHIA

52
— JIEKIUA 18
— IPaKTHUYECKUE 34
— nabopaTopHbIe -
— BHEAYJJUTOPHAs 3
— 3a4eT -
— DK3aMEH 3
— 3aIUTa KypCOBBIX paboT (IIPOEKTOB) -
CamocrosiTesibHast padoTa 53

B TOM YHCJIE:
— KypcoBas paboTa (IIpOeKT) -
— IpOYHE BUIBI CAMOCTOSTEIHEHON PaboThI -




Bunast yueOHoI paboThI

O0ObeMm, 4yacoB

HToro no aucuunjnge

108/3

B TOM 4Hclie B (hopMe MPAKTUUECKON MOITOTOBKU

5 Conep:kanue Q¥ CHUNINHBI

[To nToram n3ydyaemMoil AUCHUILUINHBI CTYACHTHI (00yJaromuecs) CIal0T 3K3aMeH.
Jucnurnnuna u3ydaercs Ha 1 kypce, B 1 cemecTpe 1mo ydeOHOMY I1aHy O9HOU (HOpMBI 00Y-

YEHMUS.
Conep:xaHue ¥ CTPYKTYypa AUCHUIIMHBI 10 0YHOH (popMe 00yUeHUsI
Buapl yueoHoii padoThl, BRIIOY AN
CaMOCTOSITEJILHYIO Pa0OTy CTYJI€eHTOB
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Tema 1.
Martpuupl, ONpeaeIUTeNn: OCHOB- VK-]
1 | HBIC TIOHATHSA, OTEpAIMN HaJ MaT- OIK ’1 1 2 - 4 - - - 4
pHILIaMH, BEIYMCIICHHE OTIPEAeIIUTe-
nen
Tema 2. CucTeMbl JTMHEHHBIX ypaB- VK-]
2 | HeHWit: KJIaCCHU(HUKAIHUI; CIOCOOBI ’ 1 2 - 2 - - - 4
N OIIK-1
peleHui
Tema 3. AHanuTudeckass TeoMeT- VK-1
3 | pusi: OCHOBHEIE 3a7]a4M; YpPaBHCHUS OIK ’1 1 2 - 2 - - - 5
npsmoii. KpuBreie 2-ro mopsiaka
Tema 4. Begenue B maremaruue-
CKMIl aHajW3: TMOHITHE TNpexaesa
(YHKIIMU U €TO BBIYUCIICHIE.
HuddepenuuansHoe ucUHUCICHUE
4 (yHKUMHU 0THON epeMeHHol: po- | YK-1, | ) 6 6
u3BOAHAs, npaBwiaa guddepeniu- | OIIK-1
pOBaHHWA, TabIWIla TPOU3BOIHBIX;
MIPOU3BOHBIC CIIOXKHBIX (DYHKITUH,
BBICIIIUX TIOPSAKOB; (DYHKITHIA U T10-
CTpOCHHE WX TpadUKOB
Tema 5. IuddepenunansHoe wc- VK-1
5 | uncnenune QpyHKIMA MHOTHX Tepe- OIK ’1 1 2 - 2 - - - 6
MEHHBIX: YacTHBIE MPON3BOJIHBIE;




Tewma.
OCHOBHBIE BOIIPOCHI

DopMupyemMble KOMIETEHITUH

Cemectp

Buapl yueoHoii padoThl, BRIIOY AN
CaMOCTOSITEJIbHYIO Pa0OTy CTYJI€eHTOB
1 TPYAOEMKOCTB (B Yacax)

*

Jleximn

CKOM IOJATOTOBKH

CKOM IIOJArOTOBKH

JlaGopaTopHbIe 3aHATHS
CKOM TTOJATOTOBKHU

B TOM 4HCJie B JOPME MpaKTHUe-
[IpakTrueckue 3aHATUSA

B TOM YHCIie B JOPME MpaKTHUe-
B TOM 4HCJIE B OpPME MpaKTHUE-

CaMocTosTenpHas

paborta

HCCJIICAOBAHNUC HaA JKCTPEMYyM; MC-
TOJ HAMMCHBIINX KBAJPaTOB

Tema 6. HTErpassHOe HCUHCITE-
HHE: CBOMCTBA HEOINPEICICHHOTO
WHTETpaia W TabNWlla WHTErPajioB,
MPOCTEUIIINE TIPUEMbI HHTETPUPOBa-
Hust;, popmyna Hetotona-JleiOnwiia,
TIPUJIOKCHUS. OTPEJICIICHHBIX WHTE-
rpaJioB

YK-1,
OIIK-1

Tema 7.

JuddepeHnnanbabie  ypaBHEHHS.
OCHOBHBIC TIOHSITHS. YPaBHEHHUS C
Pa3ENIONUMICS  TIEPEMECHHBIMH.
Uucnoseie psagpl. HeoOxomumerit u
JIOCTaTOYHBIE TIPU3HAKH CXOIMMO-
CTH.

YK-1,
OIIK-1

Tema 8. Teopus BeposITHOCTEH:
Knaccugukanus coOvituii; anredpa
COOBITHIA; KJTacCMuecKasi U CTaTH-
CTUYECKass BEPOSATHOCTb; OTHOCHU-
TeIbHA dYacToTa coObITHA. Teo-
PEMBI CIIOKEHUS U YMHOXKEHHS Be-
posiTHOCTEe. DOpPMYJIbI: TIOJHOU
BeposiTHOcTH, balieca. IloBTopHBIE
UCTIBITaHus: cxema 1 popmya bep-
Hyud; ¢opmyna Ilyaccona; Jjo-
KaJlbHAasl ¥ WHTETpaJbHAs TEOPEMBI
Myaspa-Jlannaca.

Cny4daiiHble BETUYUHBL JTUCKPET-
HbIE M HENPEPHIBHBIE BEJIUYUHBI:
CrocoObI 3aJaHusl, YUCIOBBIE Xa-
PaKTEPUCTUKH

YK-1,
OIIK-1

Tema 9. Teopus BEpOSTHOCTEMN:

3aKOHBI pacHpeNeNICHNs: KJIACCHU-
(uKanyst 3aKOHOB paclpeie/ICHHS;
HOpPMaJIbHOE paclpeesieHue U ero
XapaKTEePUCTUKH; TIPABUIIO «TPEX
curm». MaremaTtuueckasl CTaT-

YK-1,
OIIK-1




Buapl yueoHoii padoThl, BRIIOY AN
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CTHKA: OCHOBHBIC MTOHSATHUS; YUCIIO-
BBIC XapaKTEPUCTHKH BapHUAIOH-
HBIX PSIJIOB.
KoppensairoHHo-perpeccCuoHHbIN
aHaIN3
Kypcosas padoTta(mpoekxT) *
| Hroro |18 | - [ 34 | - | -] - | 53 |

6 IlepeyeHb y4eOHO-METOAMYECKOT0 00eCIIeYeHU VISl CAMOCTOSITEJIbHOM PadoThl 00y-
YAKIIHUXCS M0 TUCHHUILINHE

1. ApunuueBa U. B. Teopust BeposAITHOCTEN M MaTeMaTH4eCKasi CTAaTUCTUKA [ DIEKTPOHHBIN
pecypc] / Y. B. Apunuuesa, 1. B. Apunnues, B. M. Cmonennes. — Kpacunomap: Kyol'AY, 2014. —
93 c.: Pexxum gocryna:
http://edu.kubsau.ru/file.php/111/04 Kniga TV_i MS polnyi_variant.pdf. — OGpa3oBarenbHbIit
noptan Ky6I'AY

2. Konapatenko JI. H. Jluneitnas anrebpa [DneKTpoHHBINA pecypc]: yaeOHoe mocooue /
JI. H. Konnparenko, 1. A. [lerynuna. — Kpacnonap, OOO «IlpuntrTeppa», 2016. — 103 c. Pe-
KUM paoctyna: http://edu.kubsau.ru/file.php/111/01 LINEINAJA ALGEBRA.pdf. — O6pa3ona-
tenbHbIM nopTtan Kyol'AY

3. Konnparenko JI. H. Jluneitnas anre6pa u MaTeMaTHYECKUN aHAU3 [ DJIEKTPOHHBIN pe-
cypc]: yuebnoe nocodue / JI. H. Kongparenxo, U. O. Cepreea — Kpacnogap, OOO «IIpunt-
Teppa», 2014. — 98 c. Pexxum noctyna:
http://edu.kubsau.ru/file.php/111/02_Lin.alg. i mat an. na sait.pdf — OO0pa3zoBaTenbHBII MOpTAI
Ky6I'AY

4. Cmonenues B. M. Teopust BeposTHOCTEH: KOHCHEKT JEKUUN U 3a7a4u [DIEKTPOH-
el pecypc] / B. M. Cmonennes, C. M. CeupugoBa. — Kpacuomap, Ky6I'AY, 2013. — 140
c. Pexxum mocryma: http://edu.kubsau.ru/file.php/111/03_TV_konspekt lekcii.pdf. — O6pa3oBatens-
Hb1it opran Kyol'AY

5. CmonenueB B. M. Jluneiinas anreOpa U aHalnuTHYecKas reoMeTpus [DIeKTpOHHBIN pe-
cypc]: TunoBeie pacuetsl / B. M. Cmonenues, E. B. PoxxnectBenckas. — Kpacnomap: Kyol'AY,
2015. — 66 c.: Pexxum goctyna:
http://edu.kubsau.ru/file.php/111/01 LA i AG_tipovye raschety.pdf. — OOpa3oBarenbHblif
nopran Kyol'AY



http://edu.kubsau.ru/file.php/111/04_Kniga_TV_i_MS_polnyi_variant.pdf
http://edu.kubsau.ru/file.php/111/01_LINEINAJA_ALGEBRA.pdf
http://edu.kubsau.ru/file.php/111/02_Lin.alg._i_mat_an._na_sait.pdf
http://edu.kubsau.ru/file.php/111/03_TV_konspekt_lekcii.pdf

6. Kongparenko JI.H. MaremaTuka: METOIMYECKHE YKa3aHUS ISl OpTaHU3alMU KOHTAKTHOM
U CaMOCTOSITETILHON paboThl o0ydaromuxcs no Harnpasienuto 05.03.06 «9xoorust 1 Ipupoao-
MOJTb30BaHUEe» [ DIEKTPOHHBIN pecypc]: meToa. ykazanus / JI.H.Kounparenko, U.A. Tlerynuna —
Kpacnonap: Ky6I'AY, 2020. — 40 c.: Pexum gocrtyna:
https://edu.kubsau.ru/file.php/111/MU_EHK _Kondratenko Petunina_ 560243 v1 .PDF — OGpa-
3oBaTenbHbIN moptan Kyol'AY

7 ®oHJ OLEHOYHBIX CPEACTB AJIs IPOBEIeHUs POMEKYTOYHON aTTeCTAlHU

7.1 IlepedyeHb KOMIIETEHIUH € YKa3aHMeEM ITaNnoB UX (popMUpPOBaHUS B polecce 0CBO-
enus OITOII BO

Otanbsl OPMUPOBAHUS U TPOBEPKH YPOBHS C(HOPMUPOBAHHOCTH KOMIIE-
TEHIMI 10 JUCHMIUIMHAM, TpakTuKaM B niponecce ocsoerus: OI1IOIT BO
VYK-1 CriocobeH oCcyIecTBIATh MOUCK, KpUTUYECKUI aHaINU3 U CUHTE3 HH(DOPMAIUH, IPUMEHSATh
CHCTEMHBIN ITOAXOA IJIsl pEIICHNUS IIOCTABICHHBIX 33/1a4

Howmep cemectpa*™

MaremaTrka
dunocodus
CraTucTuka
[TonroroBka K mpoueaype 3aiiThl ¥ 3alIUTa BBITYCKHON KBaTu(pUKalu-
OHHOM paboThI
OIIK-1 Cniocoben mpuMeHsTh 0a30BbIe 3HAHUS (QYHIAMEHTAIBHBIX Pa3/elioB HAyK O 3emiie, ecTe-
CTBEHHO-HAYYHOTO ¥ MaTEMaTHYECKOTO IIMKJIOB MPH PEIICHHUH 3a1a4 B 00JaCTH SKOJIOTUH U TIPHU-
POJIOTIOIB30BaAHUS
1 MaremaTtuka
X¥UMHSL HEOpraHUYeCKas
buonorus
dusnka
T'eonorus
Yuenue o ruapochepe
2,4 O3HakoMHUTENIbHAS IPAKTHUKA
Yuenue 06 atmochepe
Yuenue o buochepe
JlanmmagroBeneHue
4 ITouBoBeEHNE C OCHOBAMH DKOJIOTHYECKOTO 3€MIIEIIETIUS
['eorpadust
OU3NKO-XUMUYECKUE METO bl aHAJIN3a
HNHcTpyMeHTaIbHBIE METOIBI aHATN3a B MOHUTOPHHTE 00BEKTOB OKPY-
JKaronen cpepl
DBOJTIOIIMOHHAS SKOJIOTHS
I'eoxumus u reopusuka 6uochepsl
8 [ToaroToBKa K mMpoIeype 3Tl M 3al[UTa BBITYCKHOM KBaTU(UKAIH-
OHHOM paboThI
* HoMep ceMecTpa COOTBETCTBYET dTany (opMHUpPOBaHUS KOMIETEHIIUN
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https://edu.kubsau.ru/file.php/111/MU_EHK_Kondratenko_Petunina_560243_v1_.PDF

7.2 Onucanue nmokasarejedl M KpUTepUeB OLEHMBAHUSA KOMIIETEHUUH HA Pa3jUYHBIX
jTanax ux (popMHpoBaHHs, ONUCAHNE IIKAJIbI OLIEHUBAHUS

[Tnanupyemseie pe3yib-
TaThl OCBOCHUS KOMIIE-
TEHIUH (MHIUKATOPHI
JIOCTHKCHUS KOMIICTCH-
1IN

YpoBeHb OCBOEHUS

HEYAOBJIETBOPH-
TEJEHO
(MUHUMATHHBIN
HE TIOCTUTHYT)

YIIOBIIETBOPH-
TEJILHO
(MUHUMATB-
HBII moporo-
BBIH)

XOPOIIIO
(cpemuuit)

OTIIMYHO
(BBICOKI)

OreHoyHOE
CPEICTBO

VK-1 Cnocoben OCYHICCTBJIATH ITOUCK, KpI/ITI/I‘-IeCKI/Iﬁ aHaJIn3 U CHHTEC3 I/IH(l)OpMaI_II/II/I, MPUMCHATb CUCTEM-
HBIN noaxon AJisl peiiCHU MOCTABJICHHBIX 3a1a4

YK-1.2.
Haxoaut u kxputuuecku
aHaM3upyeT  MH)OP-

MalliIo, HEOOXOIUMYIO
JUIS pEIIeHUs] TOCTaB-
JICHHOM 3a7a4H.
YK-1.3.
PaccmartpuBaer  BO3-
MOJKHBIE BapHUaHTBI pe-
IIeHHS 33JIa4M, OILCHU-
Bass UX OJOCTOHMHCTBA H
HEJOCTATKH.

YK-1.5.

Ormpenenser u OIEHU-
BaeT IMOCJICJACTBUS BO3-
MOXKHBIX peIleHul 3a-
JTaYH.

YpoBeHb 3Ha-
HUM HUXKE MHU-
HUMAITbHBIX
TpeOOBaHMIA,
UMENA MECTO
rpyOsie
OIINOKHU

Ilpu pemenun
CTaHIapPTHBIX
3a/a4 He Mpo-
JIEMOHCTPHPO-
BaHBl OCHOB-
HBIC YMCHUS,
UMEIIN MECTO
rpyObie
OIINOKH,
MIPOJEMOH-
CTPHUPOBAHBI
0a3oBbIe
HABBIKU

HEC

MuHUMaITEHO
JIOITyCTUMBIH
YpPOBEHb 3Ha-
HUMH, JIoIy-
IIEHO MHOI'0
HETPYOBIX
omu6ok. IIpo-
JIEMOHCTPHUPO-
BaHBEl OCHOB-
HbIE YMEHHUS,
peIeHBI TUTIO-
BbIE  3ajJa4yH.
Nmeercs mu-
HUMAJILHBIN
HaboOp HaBHI-
KOB JUIA pele-
HUS CTaHIapT-
HBIX 3a7a4 C
HEKOTOPBIMHU
HeIO0YETAMH

YpoBeHb 3Ha-
HUIi B 00BEME,
COOTBETCTBY-
omeM  Ipo-
rpamMme To/I-
TOTOBKH, JO-
MyLOIeHO  He-
CKOJIBKO  He-
rpyOBIX OIIU-
ook. IlIpone-
MOHCTPHUPO-
BaHBl BCE OC-
HOBHBIE yMe-
HUS, PEIICHBI
BCE OCHOBHEIC
3aJaud C He-
rpyOBIMEI
OIHnOKaMH,
MPOIEMOH-
CTPUPOBAHEI
0a3oBbIC
HaBBIKH
peleHun
CTaHJAPTHBIX
3aj1a4

pu

YpoBeHb
3HAHWUM B
o0beMe, co-
OTBETCTBYIO-
meM  Ipo-
rpaMMme ToJI-
TOTOBKH, 0€3
OIINOOK.
[Iponemon-
CTPUPOBaHBI
BCE OCHOB-
HBIC yMeHI/ISI,
pelIeHsl Bce
OCHOBHBEIC
3a7a4d C OT-
IETIbHBEIMA
HecyIie-
CTBCHHBIMU
HEIOYETaMH,
[Iponemon-
CTPUPOBAHBI
HAaBBIKHN HpI/I
pellIcHUU He-
CTaHJApT-
HBIX 3a/1a4

TecToBble
3a/IaHusl.
PacuetHo-
rpaduye-
CKHe paboThI
(PT'P), xeiic-
3a/IaHue.
Bomnpocsl
MpaKTHye-
CKHe 33/1a-
HUS IS
IIPOBEJAECHUS
SK3aMEHa

OIIK-1 Cnocoben nmpuMeHsITh 0a30BbIe 3HAHUS (PYHIAMEHTABHBIX Pa3/AeioB HAyK 0 3eMJie, ECTECTBEHHO-
HAYYHOT'0 U MaTeMaTH4eCKOro IIMKJIOB ITPH PELICHUH 33]a4 B 00J1aCTH SKOJIOTHH U MPUPOJOIIOIB30BAHUS

OIIK-1.2 TIpumeHnser
OCHOBHbIC 3HaHUS DyH-
JAMEHTAIBHBIX pa3jie-
JIOB HaYK €CTECTBEHHO-
HAYYHOTO M MaTeMaTH-
4eCcKOTo IUKIIA MPH pe-
IICHUH 337134 B 001aCTH
DKOJIOTUM U IIPUPOMO-
MOJTE30BAHUS

YpoBeHb 3Ha-
HUM HUXKE MHU-
HUMAITbHBIX
TpeOOBaHMIA,
UMENA MEeCTO
rpyobie
OIUOKHU

Ilpu pemenun
CTaHIaPTHBIX
3a/a4 He Mpo-
JIEMOHCTPHPO-
BaHbl OCHOB-
HBIC YMCHUS,
UMEA MECTO
rpyObie

OIINOKH, HE

MuHUMaITEHO
JIOITyCTUMBIH
YpPOBEHb 3Ha-
HUH,  Jomy-
IIEHO MHOI'0
HETpyOBIX

omu6ok. IIpo-
JIEMOHCTPHUPO-
BaHbl OCHOB-
HbIE YMEHHUS,
PEUIeHBI TUTIO-
BbIE  3ajJa4yH.
Nmeercs wmu-
HUMaIbHBIN

HaboOp HaBHI-
KOB JIJISl petiie-

YpoBeHb 3Ha-
HUIl B 00BEME,
COOTBETCTBY-
omeM  Ipo-
rpamMme  To/I-
TOTOBKH, JO-
MyLIeHO  He-
CKOIIBKO  He-
rpyObIX oOIIH-
ook. IlIpone-
MOHCTPHUPO-

BaHBl BCE OC-
HOBHBIE yMe-
HHS, PELICHBI
BCE OCHOBHEIC
3aJadd ¢ He-
rpyOBIMU

YpoBeHb
3HAHHUM B
o0beMe, co-
OTBETCTBYIO-
meM  Ipo-
rpaMme Moj-
TOTOBKH, 0€3
OIINOOK.
IIponemon-
CTPUPOBAHBI
BCE OCHOB-
HBIC yMeHI/ISI,
pelIeHbl Bce
OCHOBHEIE
3a7a4d C OT-
ACJIIbHBIMHU

TecToBble
3a/laHusl.
Pacuetno-
rpaguye-
CKHe paboThHI
(PI'P), keiic-
3a/IaHue.
Bomnpocsl
IpaKTHYe-
CKHe 33/1a-
HUS IS
IIPOBEAECHUS
SK3aMEHa




YpoBeHb OCBOEHUS
[lnanupyemblie pe3yib-
TaThl OCBOECHHSI KOMIIE- YAOBJIETBOPH-
HEYIOBJICTBOPH- TeILHO OreHOuHOE
TCHIHH (MHIUKATOPBI TEJBHO XOPOILIO OTJINYHO
IIOCTUKEHUS KOMIIETEH- .| (MuHEMAB- - - CpeACTBO
(MUHUMATHHBIN o (cpemuuit) (BBICOKMI)
1H) HBIH TOpPOTO-
HE TOCTUTHYT) o
BBIH)
POJIEMOH- HUS CTAHJAPT- | OIIMOKAMH, HecyIie-
CTPUPOBAHBI HBIX 33J1a4 C | TIPOJIEMOH- CTBEHHBIMU
0a3oBbIC HEKOTOPBIMU | CTPUPOBAHBI HEJI0YETaMHU,
HaBBIKU HeJloYeTaMU 0a3oBbIC [Iponemon-
HABBIKK TPH | CTPUPOBAHEI
peleHnn HaBBIKUA TIPH
CTaHIAPTHBIX | PEUICHUH He-
3a1a4 CTaHIapT-
HBIX 3aJ1a4

7.3 TunoBbie KOHTPOJIbHbIE 32IaHUS UJIM HHbIE MATEPHUAJIbI, HEO0X0AUMBbIE JIJI5l OLEHKHU
3HAHM, YMEHHUH, HABBIKOB, XapaKTePHU3YyIOIIMX Tanbl (GopMHPOBAHHA KOMIETEHUHH B NPO-
necce oceoenuss OITIOII BO

YK-1 Cnocoben ocywecmenamo nouck, Kpumu4ueckuii ananu3 u cunmes ungopmayuu,
HPUMEHAMb CUCHEMHBLIL ROOX00 0J13 PeuleHUus NOCMABIeHHbIX 3a0ay

Keiic-3a0anusn
1.
CocraButh cxemy C KOHTaKTOB 2-TO MOpPsAKa, €CIM U3BECTHBI CXeMbl 4 U B KOHTAaKkTOB 1-ro
nopsiika (m4 — 4MCI0 WH(DUIIMPOBAHHBIX B MEPBOM TPYIIIE, Mp = Ny — YHUCIO JIIOJCH BO BTOPOM
TpyIIIe, 73 — YACIO JIIOJEH B TpeTheil rpymme). OObSICHUTH CMBICT 3JIEMEHTA Cjj..

1 011
110 .
A= ,B= 010 »Cl4
010
110

2.

Cpennero1oBoi yioi Mojioka Ha pepme — cirydaifHas BeTUYUHA, pacpeieJIeHHas 10 HOPMaJTb-
HOMY 3aKoHy ¢ napamerpamu a = 5500 u ¢ = 400 kr.

Haiitu: 1) xapaktepuctuku ynost Mosioka it 100 >kMBOTHBIX; 2) BEpPOSATHOCThH TOTO, YTO YIOH
100 >xuBoTHBIX cocTaBUT HEe MeHee 480000 kr; 3) BeIUUUHY, KOTOPYIO C BEpOsITHOCTHIO p =0,95 He
npes3oiinet yaou 100 )xuBOTHBIX; 4) IHana3oH, B KOTOPOM BEPOATHEE BCEro OyAeT HaXOIUTHCS CPe/I-
HET0/I0BOU yJI0H )KUBOTHOT'O 3TOH (hepMBbI.

3.

Jlons mpoayKIuu ¢ MOBBILIEHHBIM COJEPKaHUEM KOHCEPBAHTOB cocTasisieT 38%. Halitu Be-
POSITHOCTH TOTO, uTO M3 500 eAMHUI] TAKOH MPOIYKITMK O€3 MOBBIIIIEHHOTO COJIePKaHUsI KOHCEPBaH-
toB Oynet:1) 315; 2) ot 305 o 320.

Pacuemno-epagpuueckue pabomot

PacuerHo-rpaduyeckas padora 1

Pemuth cucremMy NMHEHHBIX anreOpanyeckux ypaBHEHUH AByMsl criocobamMu: a) mo popmy-
nam Kpamepa; 6) metogom [aycca.



1) 3x,+x, +x, =—4 2) 3x, —x, +x;=-11 2) 2x, +3x, +4x, =33
=3x, +5x, + 6x;, =36 5x, +x,+2x; =8 7x, —5x, =24
X, —4x, —2x,=-19 X, +2x, +4x, =16 4x, +11x, =39
1) 2%, —x,+3x,=—4 5) 2% +3x,+x, =4 6) 2%, —x,+2x,=0
X, +3x, —x; =11 2x, +x, +3x,=0 4x,+x,+4x,=6
X, —2x, +2x, =7 3x,+2x, +x, =1 X +x,+2x,=4
7) 5x,+2x, —4x, =-16 8) x,—2x,+3x, =14 9) {2x1x23x39
x, +3x,=-6 2x,+3x, —4x, =-16 X, +5x, +x;, =20
2x,—3%,+x,=9 3x, —2x, —5x, =-8 3x, +4x, +2x, =15
10)  [3x,—x,+x,=-9 11) 2x, —x,-3x,=0 12) 3x, —2x, +4x, =21
5x,+x, +2x, =11 3x, +4x, +2x; =1 {3x1+4x22x39
x, +2x, +4x, =13 X +5x, +x,=-3 2x, —x, —x;, =10
13) 3x,—2x, +4x, =12 14) 2x,+3x, +x, =12 15) 8x, +3x, —6x, =—4
3x, +4x,-2x,=6 2x, +x, +3x, =16 {xl+x2x32
2%, — X, —x, =9 3x, +2x,+x,=8 4x, +x, —3x,=-5
16) 2x,—x, +2x,=8 17) X, +5x, —6x, =—15 18) {4xlx26
X +x,+2x, =11 3x, +x, +4x, =13 3%, +2x, +5x, =14
4x, +x, +4x, =22 2x,—3x, +x, =9 X —3x, +4x,=-19
19) 3x,—x, +x, =12 20) 2x, +3x, +4x, =12 21) {10x12x2+3x3—8
X +2x, +4x,=6 7x,—5x, +x,=-33 2x, +x, +4x, =14
S5x,+x,+2x; =3 4x, +x, =-T7 3x+x,—x;,=5

PacuyerHo-rpadguyeckas padora 2

B ropozackom mapke Oblia pazdouTa Kiym0Oa CII0KHOM reoMeTpruuecKoi (hopMel, Ha KOTOPYIO

BBICAJIWIIH JKEJITHIC U KPACHBIE TIOJIbITaHbl. I3BECTHBI KOOPAMHATHI YIIOBBIX ToueK A, B, C KITyMOBI.

Tpebyercs:

1. CocTtaBuTh ypaBHEHUE CTOPOHBI AB KIIyMOBI, ONIPEACTUTh €€ yriIoBOW KOA(PGUIIMEHT, HAUTH
JUINHY CTOpPOHBI AB;

2. CocraButh ypaBHEeHHE BHICOTHI CD W ONPENENUTh €€ JJINHY;

3. Onpenennuts KOOPAMHATHI CKAMbH S, KOTOpask pacloyiokeHa CHUMMETPUYHO TOUKE 4 OTHOCH-
TeJILHO BBICOTHI CD;

4. CocTaBUTh ypaBHEHHE IPSMOTrO TPOTyapa, KOTOPbIi mapasuieneHn cropone BC kiyMmMObl U Ha
KOTOPOM YCTaHOBJIEHA CKaMb4 S

5. CocTaBuTh CUCTEMY HEPABEHCTB, KOTOpas onpezenseT popmy TpeyronbHoil kiym6sr ABC;

6. Haiitu mmomanae TpeyronbHon kirymOos1 ABC.

7. Ilnanupyercst BBICAJUTh JKEITHIE TIOJBIIAHBI B KPYT € LIEHTPOM B Touke C U paglyCcoM, PaBHBIM
MOJIOBHHE JTMHBI cTOpOoHBI AC. HaliTu ypaBHEHHE OKPY>KHOCTH, ONMHUCHIBAIOIIECE KPYTIIYIO KITyMOY;

8. HaiiTi miomanes yyactka KiIyMObl, HA KOTOPOM OYIYT BBICAKEHBI JKEITHIE TIONbIIaHbI;

9. OnpenenuTh JUIMHY IITarata, He00X0IUMOTO JJISI Pa3METKHU KPYTJION KITyMOBI, HalICHHOE 3Ha-
YEeHHE OKPYIJIUTH 10 JAECITHIX T0JIEH;

10. Caenatp yepTex.

L. A(-2;7)> B(10;-2)> C(8;12);
2. A(3;6), B(15;-3), C(13;11)5
3. A(-T;4)> B(5;-5), C(3;9);

4. A(5;3) > B(17;-6), C(15;8)5
5. A(-5;7)> B(7;-2), C(11;20);



6. A(5;3) > B(17;-6)> C(15;8);
7. A(-8;-3)» B(4;-12), C(8;10);
8. A(-12;-1)5 B(0;-10)> C(4;12);
9. A(-10;9)» B(2:;0)5 C(6;22)>
10. A(0;2), B(12;-7), C(16;15);
11. A(-9;6), B(3;-3)> C(7;19);
12. A(1;0), B(13;-9)> C(17;13);
13. A(—4;10)5 B(8;1), C(12;23);
14. A(2;5), B(14;—4), C(18;18);
15. A(-14), B(11;-5), C(15;17);
16. A(-6;8)> B(6;-1), C(4;13);
17. A(-10;5), B(2;-4)> C(0;10)5
18. A(-4;12), B(8;3)> C(6;17);
19. A(=3;10), B(9;1)> C(7;15) 5
20. A(4;1) B(16;-8) C(14;6);
21. A(5:3) > B(17;-6) C(15;8);

PacuerHo-rpaduueckas padora 3

Bapwuanr 1.

1. HaliTu 3HaueHue npenaena.

: 216 . Jx+20-4 . sinSx . (3x—4)"
a) | X X+ 8) | 2 X

1 x—20 0) lim e g3 iml 32
2. UccnenoBats pyHKIuo MeToaamMu auddepeHnaIbHOTO UCUUCICHHS i TIOCTPOUTH €€
rpaduk.

B x*+4
x2

Bapuanr 2.

1. Haiftu 3HaueHue npenena.

. 2x?=5x-3 . Sx+1-4 . sin7x . 2
a) lim =X —2X72 0) limY2X -4 6) lim>1L X 2 —9)
3 —4x—15 i e Fon £ T tesx ) lim(x—9)-

2. UccnenoBath QyHKIMIO MeTOIaMH TU(HEepeHIMaTbHOTO HCUUCIICHHUS U IOCTPOUTD €€
rpaduk.
X

3—x?

y:

Bapwuanr 3.

1. HaliTu 3HaueHue npenaena.



. 5x*-3x+4 6) fim_ 2% —3x+1 ) lim 189X 2) o (5x+2)""
a = - e - 6
RiE s o (N Mg i £

2. UccnenoBats pyHKIHMO MeToaamMu auddepeHnaIbHOTO UCYUCIICHHS i TIOCTPOUTH €€
rpadux.
X

oy

Bapuanr 4.
1. Haiftu 3HaueHue npenena.

D Xl 433 6) lim &% 2 [2x+5]“
) lim x> +3x+2 %) lim X-9 ) lim sin® 2x 2 e

2. UccnenoBath QyHKIMIO MeTOIaMH TU( HEepeHINaTbHOTO HCUUCIICHUS U IOCTPOUTD €€
rpaduxk.

3

X
T+
Bapwuanr S.

1. HaliTu 3HaueHue npenaena.

Dl IS gy P36 g Sesdr ) i)
1xl~I>r712xz—9x—35 l}gm—6 )1"131 sin3x 1~\IH}(8X—1]

2. UccnenoBath QyHKIMIO MeTO1aMH TU(HEepeHINaTbHOTO HCUUCIICHHUS U IOCTPOUTD €€

rpaduxk.
3

p= X
x* -1
Bapuanr 6.

1. HaliTu 3HaueHue npenaena.

. —2x+1 . Bx=2-2 . tglx . =
a) lim 2~ X 8 g 2) Him(2x+3)+

e —Txss O lm= 5 Vim S 2 lim(2x+3)
2. UccnenoBath QpyHKIMIO MeTO1aMH TG PEepeHIMaTbHOTO HCUUCIICHHUS U IOCTPOUTD €€
rpaduk.
y= x

9—x’

Bapuanr 7.

1. HaliTu 3HaueHue npenaena.

2 +3x-1 . x—1 im_SIn7x im{3x+2)"
a) lim 22 220 —T 6 2 =
s Olimy s (S

2. UccnenoBats pyHKIHMIO MeToaamMu auddepeHInaIbHOTO UCYUCIICHHS H TIOCTPOUTH €€
rpadux.



(x=2)°
x+1

Bapuanr 8.

1. HaliTu 3HaueHue npenaena.

3 : 2543
a) limz"fﬂ 6) 1jm oYX +9 6) hmsmle 2) fim[5x+1
e 5XP—x+5 ot Dx+1-3 o g5x o | Sy —2
2. UccnenoBath QyHKIMIO MeTO1aMH TU(HEpeHINaTbHOTO HCUUCIICHUS U IOCTPOUTD €€
rpaduxk.
_ x +1
x2
Bapuant 9.

1. HaliTu 3HaueHue npenaena.

a) jjm X —2x+1 . J4x+9-1 6) [im & 2) 1 (10x+3)"

o 2x —x—l o) im0 =0 Sin3x lim) {05—3
2. UccnenoBats pyHKIHMO MeToaamMu auddepeHnaIbHOTO UCYUCIICHHS i TIOCTPOUTH €€
rpadux.

X +20
x—4

Bapuanr 10.
1. HaliTu 3HaueHue npenaena.

. 3xr+2x—1 6) . 2x+1-3 8) 1im 183X ) 2
a NeX+1=) o = x

) lim=—m— LN Weinzx 9 lim+3)

2. Uccnenorats pyHKIuo MeToaamMu auddepeHnaIbHOT0 UCYUCICHHS B TIOCTPOUTH €€
rpadux.
2
x +27

x+3

Bapuant 11.

1. Haiftu 3HaueHue npenena.

2 2x
a) Jjp X —3X+2 0) [ YoX+1-4 6) lim_2X 2) hm( 3x+ 2}

x>214-3x" —x =3 x* 4+2x—-15 =0 $in6x ron| 3x — 4

2. Uccnenorath pyHKuo MeroaamMu auddepeHnaiIbHOT0 HCYUCICHHS i TIOCTPOUTH €€
rpadux.
x*+32

x—2




Bapuant 12.

1. Haiftu 3HaueHue npenena.

a) 1 2x" +x-1 0) | V2x+1-vx+6 6) lim_tg7x )1 Tx-=2 e
lim ——— R BT =13 0 <) lim
vl x —3X—4 5 x -Tx- x> 2x - 7X+5

2. UccnenoBath QyHKIMIO MeTOIaMH TU(PEepeHIMaTbHOTO HCUUCIICHHUS U IOCTPOUTD €€
rpaduxk.

X +24

x4+l
Bapuanr 13.

1. Haiftu 3HaueHue npenena.

g) 4+ 3] 6) . V4x—3-3 6) limArctg4x D) (3pasy
1m2— llmz— 150 1 5 hm
w0 2x% —Tx+3 =3 x?=9 SIoxX el 3x =7
2. UccnenoBats pyHKIuo MeToaamMu auddepeHnaiIbHOT0 HCYUCICHHS H TIOCTPOUTH €€
rpadux.
X7 +25
X
Bapuanr 14.
1. HaliTu 3HaueHue npenaena.
) . 2x+1
a) 1im_~ -16 6) 1 J2+4x-3 8) hmsm4x 2) .. (5x—4
o x+x2 =20 1}}9 9_x2 50 tg3x lxl—gcl Sx+2
2. Uccnenorath pyHKIMIO MeToaamMu au¢depeHIInaIbHOTO UCYUCIICHHS i TIOCTPOUTH €€
rpadux.
B x 43
x2
Bapuanr 15.
1. Haiftu 3HaueHue npenena.
@) g 28 =583 6) i Pr+1-4 6) [imSN7Y  2) Jim(x—10)7"
w23y’ —4x—15 = X3 =0 tgbx *ol

2. UccnenoBath pyHKIuo MeToaamMu auddepeHnaIbHOT0 HCYUCIICHHS H TIOCTPOUTH €€

rpadux.
. 2x

3

Bapuanr 16.

1. HaliTu 3HaueHue npenaena.



a) i 5x*—3x+4 6)1~ ¥ -16 ) 1 (88X 2) 1. 3574-27“’4
ST+ 8x+] ‘lgl\/ —Xx—\x-3 ) 1~‘1‘g1sin8)c im| 533

2. UccnenoBath pyHKIMIO MeToaamMu au¢depeHIInaIbHOTO UCYUCIICHHS B TIOCTPOUTH €€

rpadux.
X
ey
Bapuant 17.
1. Haiftu 3HaueHue npenena.
- 2—1 J - . 1g2x —5Y
a) lim—> 1 _ imY4x+5-5 6) lim85X 2) lim| 2X=3
o X+ 3x+2 ) lim x*=25 = sin2x M 2
2. UccnenoBats pyHKIuO MeToaamMu auddepeHnaIbHOTO HCYUCICHHS i TIOCTPOUTH €€
rpadux.
7 (x+1)
Bapuant 18.
1. Haiftu 3HaueHue npenena.
a) 1 xz_sx_14 6) . xZ —36 6) : 6x 2) . x+4 245
2035 il s EETN - G

2. Uccnenorats pyHKIuI0 MeToaamMu auddepeHInaIbHOTO UCYUCICHHS i TIOCTPOUTH €€
rpadux.

X
4 x> =2
Bapuanr 19.

1. HaliTu 3HaueHue npenaena.
2 . e
@)y X2 6) lim—"3x—22_2 6) lim 182X ) lim(2x +5)"
b 2 X!

%022 _\7x45 2

2. UccnenoBath QyHKIMIO MeTOIaMH TU( HEepeHINaTbHOTO HCUUCIICHHUS U IOCTPOUTD €€

rpaduk.
= 2x
X’ +4
Bapuant 20.
1. Haiftu 3HaueHue npenena.
a) lim 2x°+3x—1 . 2x-2 8) 1. sinl7x 2) - (5x+5)"
== 3xt—5x2+3 0) 1}£’9W lim ctgl7x lim 5x-3

2. UccnenoBats pyHKIuo MeToaamMu auddepeHnaIbHOT0 UCYUCICHHS i TIOCTPOUTH €€
rpadux.



X

x*+1
Bapuant 21.
1. Haiftu 3HaueHue npenena. ‘
MY Onps s Jm(@E)

2. UccnenoBats pyHKIHMIO MeToaamMu au¢depeHIInaIbHOTO UCYUCIICHHS B TIOCTPOUTH €€
rpadux.

PacuerHo-rpaduyeckas padora 4

3amaua.

[Tox 3aceB 3epHOBBIX pepMep UMEET 3eMeNbHBIN Y4aCTOK, TPAHUIIBI KOTOPOTO OTPECIICHBI JIH-
HUSIMH, 33JJaHHBIMU JABYMS KBaJIpaTHUHBIMH ypaBHeHUsIMH. HeoOxonumo:

1. Haiitu niomaas S 3eMEIbHOTO y4acTKa B KB. KM.

2. ITo mpsAMOM, COeTUHSIONICH TOYKU TepeceueHus napados, pepMep HaMepeH BBICAIUTH Jie-
COIIOJIOCY.

a) Omnpenenuts JUIMHY JIECOTOIOCH B KM.;

0) OnpenenuTh, CKOJIBKO MOTPEOYETCs CAXKECHIICB IEPEBLEB, €CITU BHICAKMBATH UX HA PAcCTOs-
HUU TPEX METPOB JIPYT OT JIpyra.

3. Tak KaKk y4acTOK pa3JieJieH JIECOIOJI0COM Ha JIBa ydacTka, (hepMep pelini 3acesiTh MEHBIITYIO
IIOUIa/1b MIIEHUIEH, a OONBIIYIO TUIOMIAAb KYKYpYy30i. OnpeneanTs IIOMaay y4acTKOB MO/ Miie-
HULly X KYKYpPY3Y.

4. Cnenatb 4yepTexK.

1 1
1. =—x2—4x—6, =——X2—6X‘|‘2
=5 Y=

1 2
2. y=§x2—4x+7, y=—§x2+3x—3
3. 1, 15 1, 17
=—Xx —4dx+—, y=——X +6x——
y=oX —Axd—, y=oox +br-—
4. y=%x2—6x+24, y=—§x2+7x—l6
5.

L 1.
=—x"—-4x+8, y=——x"+6x-38
72 T

3
7. 1, 1,
=—x"-3x+5, y=——=x"+5x-2
Y75 77
8' y:lxz.'.gx_é’ =_£x2_2 _5_3

30 TN VTR TRy



9. 1 2 5 1 2 5
=—x —2x+—, y=——x +4x+—
4 2 2 4 2 2

10.
RPN S N TS S
2 2

12 1 2 2 2
- y==x +4x+5, y=—=x —-13x-65
3 3
13. y:lx2—4x+9 y:—lx2+6x—7
2 ’ 2
14 1o 2
© y=—x"+2x+1, y=-=x"-9x-27
3 3
15. yzlxz—x, y=—1x2+3x+5
2 2
16 1 2 2 2
- y=—=x"—4x+5, y=——x"+3x-5
3 3
17. 1, 13 1, 23

=—x"4+3x+—, y=—=x" —-x+—
) ) 2

1 2
18. =—x"-2x-5 y=—-=x"-x-3
E N

19. y=%x2+ —%, yz—%xz—llx—%
1 8 2 2 12
20. =—x—Zx-=, y=—Zx 4—x-=
Y 3 3 3 Y 3 3 3
1 5 1 5
21 =—x"-3x-=, y=——x'-Tx+=
4 2 4 2

PacuyerHo-rpajguyeckas padora 5

Bapuanr 1.

1. Haiiti skcTpemMyM (QyHKIIMH IBYX MEPEMEHHBIX
z=—x" +2(x+y)—)°

2. MeToioM HauMEHBIINX KBAAPATOB MOCTPOUTH JIMHEHHYIO

GyHkuMo y = gx + b Ha OCHOBaHHMH ONBITHBIX PE3YJIHTATOB.

X 4 3 2 -1

o

y -6 -4 -3 -4

3. Haiitu obmee pemenne nuddepeHmanb»HOr0 ypaBHSHH




(@ +1)dy - ye**dx =0
Bapuanr 2.

1. Haiiti skcTpemMmyM (QyHKIIUH IBYX MEPEMEHHBIX
z=x"+xy+y +x—y+1

2. MeToioM HauMEHBIINX KBAAPATOB MOCTPOUTH JIMHEHHYIO
dyHKuMIO V= ax+b Ha OCHOBaHWH ONBITHBIX PE3YIBTATOB.

X -2 -1 0 1

[98)

y 5 2 2 1

3. Haiitu obmee pemenne nuddepeHmanb»HOr0 ypaBHSHH
33 =
Bapuanr 3.

1. Haiitu skcTpeMyM (QyHKIMH ABYX TIEPEMEHHBIX
z=x"+xy+y —2x—y

2. MeToioM HauMEHBIINX KBAAPATOB MOCTPOUTH JIMHEHHYIO
(ysxuio y = gx + b Ha OCHOBAaHUM OIBITHBIX PE3YIbTATOB.

X 4 3 2 -1

y -7 2 3 1

3. Haiitu obmee pemenne nuddepeHmanb»HOr0 ypaBHSHH

YN1-x? =2+2)7

Bapuanr 4.

1. Haiiti skcTpemMmyM (QyHKIIUH IBYX MEPEMEHHBIX
z=-2x"+2xy—4y°

2. MeToioM HauMEHBIINX KBAAPATOB MOCTPOUTH JIMHEHHYIO
(GyHKIUIO ) = @x + b Ha OCHOBAHMY ONBITHEIX PE3YJIHTATOB.

X -2 -1 0 1
y -6 -3 -3 0

3. Haiitu ob6mee pemenne nuddepeHmanb»HOT0 ypaBHSHH
xyy' =3x"

Bapuamnr S.

1. Haiitu skcTpeMyM (QyHKIMH ABYX TIEPEMEHHBIX

z=6(x—y)—-3x" -3y’

2. MeToioM HauMEHBIINX KBAAPATOB MOCTPOUTH JIMHEHHYIO
dyHKUMIO Y = aX + b Ha OCHOBaHMHU ONBITHBIX PE3YIHTATOB.



X -4 -3 -2 -1 0 1
y -6 -1 -2 0 4 6
3. Haiitu obmee pemenne nuddepeHmanb»HOr0 ypaBHSHH
, 4x
Y73 Y +1
Bapuanr 6.
1. Haiitu skcTpeMyM (QyHKIMH ABYX TIEPEMEHHBIX
z=(x—-2)"+2y"-10
2. MeToioM HauMEHBIINX KBAAPATOB MOCTPOUTH JIMHEHHYIO
GyHKIMIO y = gx + b Ha OCHOBaHMH OIBITHBIX PE3YJIbTATOB.
X -2 -1 0 1 2 3
y -8 -7 -1 1 3 1
3. Haiitu obmee pemenne nuddepeHmanb»HOT0 ypaBHSHH
, o 3x
3y +1
Bapuanr 7.
1. Haiitu skcTpeMyM (QyHKIMH ABYX TIEPEMEHHBIX
z=1-2x"—xy—-2y° +15x
2. MeToioM HauMEHBIINX KBAAPATOB MOCTPOUTH JIMHEHHYIO
GyHKIMIO y = gx + b Ha OCHOBaHMH OIBITHBIX PE3YJIbTATOB.
X -4 -3 -2 -1 0 1
y -8 -3 -4 -2 2 4
3. Haiitu obmee pemenne nuddepeHmanb»HOr0 ypaBHSHH
r _ 2x+3y
y =e
Bapuanr 8.
1. Haiiti skcTpemMyMm (QyHKIIMH IBYX MEPEMEHHBIX
z=-x"+3xy—y> —10x+5y
2. MeTtonoM HauMEeHBIIMX KBaIpaTOB NOCTPOUTH JIMHEUHYIO
(GyHKIMIO y = @x + b Ha OCHOBaHMH OIBITHBIX PE3YJILTATOB.
X -2 -1 0 1 2 3
y -5 -2 -2 1 2 6

3. Haiitu obmiee pemenne aud@epeHnnanbHOro ypaBHEHUS

2
—X+=y

y'=e

3
2




Bapuanrt 9.

1. Haiitu skcTpeMyM (QyHKIMH ABYX TIEPEMEHHBIX
z=4(x-y)-x' -y’

2. MeToioM HauMEHBIINX KBAAPATOB MOCTPOUTH JIMHEHHYIO
GyHKIMIO ) = gx + b Ha OCHOBAaHMH ONIBITHBIX PE3Y/bTATOB.

X 4 3 2 -1

—

y 5 3 2 3

3. Haiitu obmee pemenne nuddepeHmanb»HOr0 ypaBHSHH
x’dy +(y—1)dx=0

Bapuanr 10.

1. Haiiti skcTpemMyM (QyHKIIMH IBYX MEPEMEHHBIX
z=X —xp+y +9x-6y+20

2. MeTtonoM HauMEHBIINX KBaIpaTOB NOCTPOUTD JTMHEUHYIO
(GyHKIMIO y = @x + b Ha OCHOBaHMH OIBITHBIX PE3YJILTATOB.

X -2 -1 0 1

[\

y 5 5 2 0

3. Haiitu obmiee pemenne aud@epeHnnanbHOro ypaBHEHUsS
2yx =y
BapuanT 11.

1. Haiitu skcTpeMyM (QyHKIMH ABYX IEPEMEHHBIX
z=XxX"+xy+y’ —2x—y

2. MeToioM HauMEHBIINX KBAAPATOB MOCTPOUTH JIMHEHHYIO
b yHKITHIIO y = ax + b Ha OCHOBaHUH OIBITHBIX PE3YJIBTATOB.

X 4 3 2 -1

o

y -8 0 3 2

3. Haiitu obmee pemenne nuddepeHmanb»HOr0 ypaBHSHH
(1+y)x+(1+x%)y' =0

Bapuant 12.

1. Haiitu skcTpeMyM (QyHKIMH ABYX IEPEMEHHBIX
z=—x"—xy—y +6x+1

2. MeToioM HauMEHBIINX KBAAPATOB MOCTPOUTH JIMHEHHYIO
b yHKIHIIO y=ax+ b Ha OCHOBAHHUH ONBITHBIX PE3YJILTATOB.

x [ 2 | 1 ] o | 1 |




v | 10 | -6 | 2 | -1 |

3. Haiitu obmee pemenne nuddepeHmanb»HOr0 ypaBHSHH
y'=(2y+1ctgx
BapuanT 13.

1. Haiitu skcTpeMyM (QyHKIMH ABYX TIEPEMEHHBIX
z=x"+3(y+2)

2. MeTtonoM HauMEHBIIMX KBaIPaTOB NOCTPOUTH JTMHEUHYIO
(GyHKIMIO y = gx + b Ha OCHOBAaHUH OIBITHBIX PE3YIILTATOB.

X 4 3 2 -1

o

¥ -6 4 3 4

3. Haiitu obmiee pemenne aud@epeHnnanbHOro ypaBHEHUS
y(e" =1)dx—edy =0

Bapuant 14.

1. Haiitu skcTpeMyM (QyHKIMH ABYX TIEPEMEHHBIX
z=x"+xy+y° —6x-9y

2. MeTtonoM HauMEHBIIMX KBaJpaTOB NOCTPOUTD JIMHEUHYIO
GyHKIMIO y = gx + b HA OCHOBAHUM OTIBITHBIX PE3YJILTATOB.

X -2 -1 0 1 2
y -3 -3 -1 -1

3. Haiitu obmiee pemenne aud@epeHnnanbHOro ypaBHEHUS
)y = 4x°

Bapuanr 15.

1. Haiiti skcTpemMmyM (QyHKIIUH IBYX MEPEMEHHBIX
z=(x=5"+y*+1

2. MeToioM HauMEHBIINX KBAAPATOB MOCTPOUTH JIMHEHHYIO
b yHKITHIIO y=ax+ b Ha OCHOBAHWM OIIBITHBIX PE3YJIbTATOB.

X 4 3 2 -1

¥ 3 4 -1 5

3. Haiitu obmee pemenne nuddepeHmanb»HOT0 ypaBHSHH
20—
xydx —2N1-x"dy=0
Bapuanr 16.

1. Haiitu skcTpeMyM (QyHKIMH ABYX IEPEMEHHBIX
z=-5x"+2xy-3y" +2



2. MeTtonoM HauMEHBIIMX KBaIpaTOB NOCTPOUTH JIMHEUHYIO
(GyHKIMIO y = @x + b Ha OCHOBaHMH OIBITHBIX PE3YJILTATOB.

X -2 -1 0 1

v 3 6 -1 2

3. Haiitu obmiee pemenne aud@epeHnnanbHOro ypaBHEHUS
xyy' = 4x°
Bapuant 17.

1. Haiitu skcTpeMyM (QyHKIMH ABYX TIEPEMEHHBIX
z=—x"+xy—y>+9

2. MeToioM HauMEHBIINX KBAAPATOB MOCTPOUTH JIMHEHHYIO
(GyHKIUIO ) = gx + b HAa OCHOBAHMY ONBITHLIX PE3YJHTATOB.

X 4 3 2 -1

o

¥ 6 1 2 4

3. Haiitu obmee pemenne nuddepeHmanb»HOr0 ypaBHSHH

(e"=2)y'= ye'
Bapuanr 18.

1. Haiiti skcTpemMyM (QyHKIIUH IBYX MEPEMEHHBIX
z=(x-1)"+2y

2. MeToioM HauMEHBIINX KBAAPATOB MOCTPOUTH JIMHEHHYIO
(GyHKIUIO y = gx + b Ha OCHOBAHUM OIBITHBIX PE3YIILTATOB.

X -2 -1 0 1

v -8 -7 -1 3

3. Haiitu obmee pemenne nuddepeHmanb»HOr0 ypaBHSHH
(I-x*)y' =1~y
Bapuant 19.

1. Haiitu skcTpeMyM (QyHKIMH ABYX TIEPEMEHHBIX
Z=xX"—xy+y +x+y

2. MeTtonoM HauMEHBIINX KBaIpaTOB NOCTPOUTD JTMHEUHYIO
GyHKIMIO ) = @x + b HA OCHOBAHMH ONBITHLIX PE3YJIBLTATOB.

X

-2

-1

0

1

y

-6

-8

0

-1

3. Haiitu obmiee pemenne aud@epeHnnanbHOro ypaBHEHUS




(1+ y*)dx - xydy =0
Bapuanr 20.

1. Haiiti skcTpemMmyM (QyHKIIUH IBYX MEPEMEHHBIX
z=x"—xy+y +x+y

2. MeTtonoM HauMEHBIINX KBaJIpaTOB NOCTPOUTH JTMHEUHYIO
GyHKIMIO y = gx + b HA OCHOBAHUH OIIBITHBIX PE3YIHTATOB.

X 1 -1 -3 2 0 -4
y 3 -4 -4 7 0 -6
3. Haiitu obmiee pemenne aud@epeHnnanbHOro ypaBHEHUS
(y—1D2%dy =3dx
BapuanT 21.
1. Haiitu skcTpeMyM (yHKIMH ABYX TIEPEMEHHBIX
z=3x"+xy—y° —2x+5
2. MeTtonoM HauMEHBIIMX KBaIpaTOB NOCTPOUTH JIMHEUHYIO
(GyHKIMIO ) = @x + b Ha OCHOBaHUM OIBITHBIX PE3YILTATOB.
X 0 -2 3 -1 4
y -1 -3 5 -3 10 -1
3. Haiitu o6miee pemenue nuddepeHImaib»HOTO YpaBHEHH
y'=(4y+2)ygx
Tecmun
JInneiinas aiaredpa
3amanue BapuanTt oTBera
1 a, a, . a, 1. uucno
Marpuua | | @ @on 2. NepeMEeHHYIO BeJIUYMHY
a, a,, a,, 3. OpsAMOYToJbHYIO TaOIHUIlY
HpPEICTAaBISET COOOIA. . . 4. dyHkuuio
2 Pa3zmep matpuiis 1. 3x2
4=(3009 2. 6
2 7 6
3. 2x3
paBeH. .. 4 5




2 3x1
Pasmep matpunsl 4 —| 3
1x1
7
1x3
PaBEH...
3
Pa3zmep matpuiis 4x4
-5 0 12
A= 2 4 1 2 aBEH...
P 4x3
9 -3 1
3x4
Pasmep matpuisl 2x2
(—6 0 3 7 -5 j 10
A= paBeH...
2 8 1 -2 3
2x5
5x2
Pazmep maTpuibt 3x2
A:(3 0 ﬂj paBeH... 3
0o 7 1
2x4
2x3
Pasmep matpuisl . 1x5
A::(—l 0 11 5 8)paBeH”. . 5x1
.1
.5
Jlana matpuiia 257 9
A=|8 -1 3|
31 4 -7
Torga cymma 3J1€MEHTOB, PaclOI0KEHHBIX 5
Ha IJIaBHOW TUArOHaJIN 3TOM MATPHUIIBI 10

paBHa...




Jana matpuna

Il
(@) — —_—
[ \S RN REEN

Torga cymma 3J1€MEHTOB, PacTONOKEHHBIX
Ha IJIaBHOW TMArOHaJIA 3TOM MATPHUIIBI

paBHa...
10 2 11 0
Jana matpuna .
A=|-5 6 3
0o 7 2
Torma cymma 3J1€MEHTOB, PaCIOIOKEHHBIX
Ha IJIaBHOW IMArOHaJIA 3TOM MATPHUIIBI
paBHa...
11 1 2-8 9
Jana matpuna 4=l7-1 ol
2 39 -6
Torga cymma 3J1€MEHTOB, PaclOI0KEHHBIX 4
Ha TOOOYHOW TUArOHAIH YTOW MATPHIIBI 7
paBHa...
12" | Mana marpuua =3 1. 7)
A= 0 1 9
4 6 2
Torga cymma 3J1€MEHTOB, PaClOI0KEHHBIX
Ha TOOOYHOW TUArOHAIH YTOW MATPHIIBI
paBHa...
13 51 8
aHa MaTpHIla .
A PHIE 14 0 2
7 8 5
Torga cymma 3J1€MEHTOB, PaclOI0KEHHBIX
Ha TOOOYHOM TUaroHaJIM TON MaTPUIIBI
paBHa...
14 -2 0 1
Janamatpuna 4-| 7 1 4
5 3 -8

Torma IMMPOU3BCACHUC DJICMCHTOB, PacCIlOJIO-
JKCHHBIX Ha TJIaBHOU AuaroHajiu, paBHO...




15

-3

Jana matpuna y

O\ =
[\C RN |

0
4
TOFI[a MMPOU3BCACHUC DJICMCHTOB, PacCIlOJIo-

JKEHHBIX Ha IVIaBHOW JIMaroHajv 3TOU MarT-
pHIIBI PaBHO. ..

16 | Nana maTtpuna 15 8],
A=19 4 12
4 3 2
Torma npou3sBeneHUE AIEMEHTOB, PACIIONIO-
JKEHHBIX Ha IVIaBHOW JIMaroHaju 3TOU MaT-
pHIIBI PaBHO. ..
17
3 1 -2
Jlana Matpuna ,_| 4 5
2 -1 6
Torma npousBeneHUE AIEMEHTOB, PACIIONIO-
JKEHHBIX Ha TOOOYHOW NWaroHalid, paBHO. ..
18 1 -5 1
Jana matpuna .
A=0 2 10
4 3 9
Torma npou3sBeneHUE AIEMEHTOB, PACIIONIO-
JKEHHBIX HA IT000YHOH IUaroHaid 3TOH MaT-
pHLBI PaBHO. ..
19 Jana matpuna 0 6 7 .
A=|5 3 11
1 -3 8
Tornma npousBeneHUE AIEMEHTOB, PACIIOIIO-
JKEHHBIX HA IT000YHOI IUArOHAIM 3TOU MaT-
pHIIBI PABHO. ..
20 Kaxkoe nelicTBre MOXHO BBIIIOJHUTL HAJl CJIOJKEHHE
MaTpuliamMu
BBEIYHUTAHUE
-1 5 1 53
A = Hu B =
79 ()] s sonem

YMHOXEHHE




21

1 -2
Ecmun 4= (4 5] , TO MaTpuna 5SA umeer

22

b

23

—

2 -2
2

24

BHLL...
-1 2
Ecmu 4 :( ], TO MaTpuia 24 umeer
BUI...
E 1 -2
CIIM 4= , TO MaTpuiia 24
4 5
HMEET BUIL. ..
-1
Ecrm 4= , TO MaTpuna
4 -5

—2- A wuMeer BUL...

2 -4
8 10

N




25 1. (-2 4
8 -10
Ecmu A:(_4 _SJ,TO MaTrpuLa 5 1 s
4 -5
—2.A4 UMEET BU...
3. 2 -4
-8 10
4. 1 -2
-4 5
26
1. paBHOE KOJIUYECTBO CTPOK
Han matpuniamu A u B MOXHO BBITIOJIHUTD 2, PaBHOE KOJUHYECTBO CTONONOB
3. OJIMHAKOBasi pa3MEPHOCTh
onepaluo
CJIO)KEHUSI, €CTU y HUX... 4. pasnas pasMepHOCTS
L [4 3)
1 6
27 Jnst Mmatpuig
2. -2 2
110
e -3 0 . 1 2
|5 4 |4 6 3[4 2
9 2
4 -2 0
cymma A + B pasHa... ' 1 2
28 1. (—3 OJ
1 4
Jns matpuig
2. - -2
9 —4
(3w [t 2
1 2 -4 6 3. (_2 2)
1 8
4. (—3 sj
cymma 4 + B paBHa... 38
29

Hns marpuig




pa3Hocth A — B paBHa...

1 4
Jnst Mmatpuig
-4 -2
- 2.
A:(s OJHB=(1 2] (9_4J
5 2 -4 6
-2 2
pasHocTh A -B paBHa... 3 { -
4. (20
-
31 1. -4 -3
1 4
JIns marpuig
4 -3
2.
A:(—3 _1]143:(1 2] [ 4 _3j
1 0 -3 3
-2 2
cymma 4 + B paBHa... 18
4. %]
-2 3
32 Matpuny 4 MO’)KHO YMHOXXHUTh Ha MaT- 1. grcno cTpoK MaTpullsl A paBHO
puny B, eciu ... YHUCILy CTPOK MaTpHUlisl B
2. YUCIIO CTPOK MaTpullbl 4 paBHO
YHCITY CTOJIOIIOB MaTpUIlbl B
3. Matpuiibl 4 u B nto0bie
4. yuciao cTonbI0B MAaTPUIIBI A PaBHO
YUCy CTPOK MaTpuIlbl B
[TponsBeneHne maTpuig 1. (2 0 -15)
33 2 2. (10)
A=(1 0 -5 u B=|8
1 3. (-3)
IpeNCTaBisieT cO00i MaTpuiIty. .. 4. (7)




1. 3
-3
34 -1
Ecmm ,_( 1 2), p= , TOTJ1a MaT-
20 2 2. [SJ
puta C = A - B umeer Bur ... 3
3. (-5 -3)
4. I
2
IIpoussenenne MaTpuil 1. ( 20 _15)
35 2
2. (10)
A:(l 0 —5) u B=|4
3 3. (-13)
IpeNCTaBisieT cO00i MaTpuiIry. .. 4. (-5)
[IpousBenenue maTpur 1. ( 20 _15)
36 2
2. (10)
A=(1 0 -5) u B=| 8
-3 3. (17)
IpeCTaBisieT COOON MaTpHILy. .. 4. (-5)
37 1. yMHOXX€HHE Ha YnciIo
Han matpunaMu Henb3s BBIIOJIHUTD A€W~ | 2. JI€JICHUE
CTBHE. ..
3. YMHO>XEHHE
4. BO3BEICHHUC B CTCIICHD
38
Ecnu matpuiibl A 1 B UMEIOT OJIMHAKOBYIO | 1. nenenue
Pa3MEpHOCTb, TO HaJ HAUMU MOXKHO BBITIOJI-
o 2. BO3BEJICHUE B CTEIIEHD
HUTB JeicTBHE... (00JIee OJJHOrO OTBETA)
3. ClIOKEHHE
4. BBIUNTAHHUC
39 Martpuna, y KOTOpoil OT HyJIsl OTJIMYHBI | 1. TpeyroiabHOM
TOJBKO DJEMEHTHI TJIABHOW JUAroHa, .
Ha3bIBaeTCH. .. 2. I@aroHANLHOU
3. CUMMETPHUYECKOI




4.

MaTpHUIIEH-CTPOKOH

40 Jaubl Matpuiibl: A2x4, Bsx2, Csx1. Kakoe mpo-| 1. A-B
U3BEJIEHUE CYIIECTBYET ...
2. B-A4
3. B-C
4. C-B
41 1. A-B
Jansl MmaTpubl: A2x4, Bixs, Csx1. Kakoe npo- | 2. B-A
U3BEJICHUE CYIIECTBYET ...
3. B-C
4. C-B
1. TPaHCIOHUPOBAHUSA
42 Han matpumneit 4 1 2] MOXHO BBINON- | 5 Bo3BE/EHNS B CTEICHD
-4 -4
HUTH JelcTBUE. ..(060sIee 0HOro OTBETA) 3. JleJIeHUs Ha APYTyIO
MaTpHUILy
4. M3BJICYCHUS KOPHS JII000H CTeNeHH
43
CxeMa KOHTAKTOB MEPBOTO poja B anujae- | 1. MaTpuibl

MHOJIOTHH MOKET OBITh 33/1aHa MPH T10-

MOTIIL. .. 2. CyMMBI MaTpHIL
3. pa3HOCTU MaTpPHIL
4. mpou3BeneHus MaTpPHUIL

44
Cxema KOHTaKTOB BTOPOIO POJia B 3IH- 1.maTpuIbI

JI€MUOJIOTUU MOXKET OBbITh 3ajlaHa IpH T0-

MO, .. 2.cyMMBbI MaTpHIl
3.pa3HOCTU MATPUIL
4.mpou3BeCHNS MaTPHUIL

45 Kaxkas u3 MaTpuil MO>KeT IpeCTaBIsTh KOH-

TAKTBI ICPBOTO MOPAAKA B SIMTUACMUOJIOTUA




46

Kakas u3 MaTpul MOXET NPCACTABIIATh KOH-
TAKTBI ICPBOTO MOPAAKA B SIMTUACMUOJIOTUA

o5 )

47

Kaxue u3 maTpui MoryT npesicTaBisTh KOH-
TAKTBI ICPBOTO MOPAAKA B SIMTUACMUOJIOTUA
(6omee ogHOTO OTBETA)

0 -1 0
D=
[—1 0 —J

48

Kaxue u3 maTpui MoryT npesicTaBisTh KOH-
TAKThI ICPBOTO MOPAAKA B SIMTUACMUOJIOTNA
(6omee ogHOTO OTBETA)




1 0
C=|11

00

-1
D=0

49

Kaxkas u3 MaTpuil MO>KeT IpeCTaBIsTh KOH-
TaKTbl BTOPOTI'0 MOPAAKA B SIIHUIEMHUOIOTUU

)

B=(-6 0 13)

50

Kaxkas nu3 MaTpul MOXET NPEACTABIIATh KOH-
TAKTBI BTOPOI'o MopAAKa B SIIUACMHUOJIOTUHN

o

51

Kaxue u3 maTpui MoryT npesicTaBisTh KOH-
TAKTBI BTOPOIro NMOpAAKa B 3ITHUICMHUOJIOTUN
(6omee ogHOTO OTBETA)




120
D=
(010)

52

Kaxue u3 maTpui MoryT npesicTaBisiTh KOH-
TAKTbI BTOPOIo MOpAAKa B SITUICMHUOJIOTUN
(Gonee oTHOTO OTBETA)

4
A=|-5
0

0 2
1 1

102}
C=

1 2 1

53

CucreMa ypaBHEHU HA3bIBACTCS JIMHEHHOM,
ecim

1. Bce ypaBHEHUSI TUHEUHBI.
2. IMHENHBI YETHBIE YPaBHEHHUS.
3. IMHENHBI HEYETHHIE YPABHEHMUS.

4. TMHEWHO XOTs OBl OJTHO YpaBHEHHUE.

54

PemienneM cucTeMbl JIMHEHHBIX YPABHEHHI
Ha3bIBAKOT. ..

1. mo6oii Habop MepeMEeHHbIX

2. Habop 3HAYCHHI TIEPEMEHHBIX, 00-
palaromuii ypaBHEHHUSI CHCTEMBI B
BEpHBIC TOKIECTBA

3. Ha0op 3HAYCHHI MEPEMEHHBIX, 00-
palaromuii ypaBHEHHUS! CHCTEMBI B
HYJIA




4. nabop 3HAUYEHUI TepeMEHHBIX, 00-
palaromuii ypaBHEHUs! CHCTEMBI B He-
BEPHBIC TOXKIECTBA

55

Cucrema NTMHEHHBIX anredpanyecKkux ypas-
HEHUI Ha3bIBAETCA OJJHOPOIHOM, €CIIH. ...

1. cBOOOAHBIE ciaraeMble MpaBoi ya-
CTH OOJIBIIIE HYJIS

2. cBOOOJHBIE caraeMble MpaBoi ya-
CTH PaBHBI HYJIIO

3. cBoOOAHBIE Cl1araeMble MPaBoi ya-
CTH PABHBI €JUHUILIE

4. x0Ts OBI OHO CBOOOIHOE caraeMoe
MPaBOM YaCTH PaBHO HYJIIO

56

Cucrtema IMHEHHBIX aIreOpandecKux ypas-
HEHMI Ha3bIBAETCA HEOTHOPOAHOM, €CIIH. . ..

1. xoTg OBI OTHO CBOOOIHOE ClIaracMoe
MPaBOM YaCTH HE PAaBHO HYJIIO

2. cBOOOJIHBIE ClTaraeMble IPaBoM ya-
CTH paBHBI HYIIIO

3. cBOOOJIHBIE ClTaraeMble TIPaBOM Ya-
CTH paBHBI CAUHHUILIC

4. x0Ts OBI OHO CBOOOIHOE caraeMoe
[IPaBOM 4aCTU PABHO HYIIIO

57

st pemieHrst CUCTEMBI TpeX JIMHEHHBIX aJl-
reOpanveckux ypaBHEHUH C TpeMs MepeMeH-
HBIMHU MEeTOI0M ['aycca IpUMEHSIOT. . ..

1. cymmy maTpun
2. pa3HOCTb MaTpPHIL
3. paclIUpEHHYIO MAaTPUILY

4. mpousBeeHNE MaTPULL

58

Cucrtema IMHEHHBIX aJIreOpandecKux ypas-
HEHUM Ha3hIBACTCS COBMECTHOM, €CIH

1. oHa He uMeeT peleHui
2. OHa HMMeeT XOTs OBl OIHO pellIeHue

3. KOJINYECTBO yPAaBHEHUI MEHBIIE KO-
JINYECTBA NIEPEMEHHBIX

4. KOMUYECTBO ypaBHEHMI OOJIbIIE KO-
JINYECTBA NIEPEMEHHBIX

59

CucreMa JIMHEHHBIX aNreOpandeckux ypas-
HEHUM Ha3hIBAcTCS HECOBMECTHOM, €CITH
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AB paBHa ... 35
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. TunepooIy
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. TunepooIy
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. mmapabomy

. JJIJIMIIC

17

2 2
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. OKPYXHOCTb
. TIPSIMYIO
. mmapabomy
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-2
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(0;1)
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-15
22 VYri0BEIM KO3 pHULIHEeHTOM npsimont | 1. 2/3
y:%x+15 ABJISICTCA. .. 3/2
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-15
23
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X y 6 o
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paBHa...

27
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. OKPYXHOCTh
. DILTUIIC
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. rumepboia
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. OKPYXHOCTh
. DILTUIIC
. TpsMas
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MIEPECEKAOTCS B TOUKE. . . C(-2.5)
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30 Ecnu ypaBHeHue rumnep0OoIibl UMEeT BU 1. 16
2 2
Xy —1, TO JJIMHA €€ NEUCTBUTEIbHOMN 2. 9
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II0JIyOCH paBHaA... 3. 4
4. 3
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2. B(-1,0)
MIPOXOAUT Y€PE3 TOUKY C KOOPANHATAMM. . .
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4. D(;1)
32 Ecnu yrnoBeie koaddunueHTs AByX nps- | 1. B3aWMHO MEepHEeHAUKYISPHBI
MbIX k, =3 W k, =—1/3, 10 511 ipsimbIE. ..
2. mapaieibHbI
3. coBmagaroT
4. mepecekaroTcs
33 YpaBHEeHME 3UIMIICA UMEET BUL. .. X2 y2
a b
b
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a b
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3. CcOBIIAaroT
4. mepecekaroTcs
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2. mapaieibHbI
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4. mepecekaloTcs
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OECKOHEYHO MaJjiasl BeJIM4YrHa




OrpaHM4YCHHAas BEJIMYHHA

4. 0OeckOHEYHO OOJIbINAS BEJIUUYNHA
15 Hpenen i, 2x" ~1 paBeH... L0
x—0 B 1 2 -9
3. -1/9
4. 1
16 x° 1. 1
3HaveHue npenaena |im paBHoO. ..
-l x4 1 2 ]
3. 0
4. o0
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3. 0
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paBHoO. ..
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[TpousBoanas GyHKIHH
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2 1. 4x
[pousBonHas GyHKIuH ) = 2x” pasHa... 2. %
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3. yrr — l eSx
5
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15 Bbruuciute npou3BoaHYI0 GYHKINN 2. 3sinx
y =cos3x
3. 3sin3x
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2. KOJMYECTBO MEPECTAHOBOK
3. KOJIMYECTBO COYETAHUI
4. KOJIMYECTBO pa3MELICHUI
3 | ®dopmyna A" =n!/(n—m)! 1. BEpOATHOCTH COOBITHS
onpeenser 2. KOJIMYECTBO NIEPECTAHOBOK
3. KOJIMYECTBO COYETAHUI
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BeposiTHOCTH COOBITHSI MEHSIETCS HAa MHOKeE- [0; 1)
CTBE...
[0; 1]
(0; 1)
1
5
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CJIy4ailHON BEJMYMHBI PABHO. ..
IMOYTH BO3MOKHBIM
14 ITpu noaOpackIBaHMHM MOHETHI COOBITHE A, CO- HEBO3MOXXHBIM
CTOSIIIIEE B TOM, UTO OHA HE YMaJET Ha 3eMJIIO SIB-
OCTOBEPHBIM
JIsIeTCH. . . A P
COBMECTHBIM
1
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CymMa BeposSITHOCTEH IBYX COOBITHI A-B30-
IO ceMsl, B-He B30IIIO0 CEMsl paBHa!

I

1
4

. Ilyaccona

18 — Ckpkan* - . JokanmbHOMU Jlammaca
Ypasuenne P (k)= C P q"" smusercs dop
MYJIOHn ... . UHTerpaiabHo# Jlamiaca
. bepnynnu
19 ®opmyna bepuynnu npumensiercs, eciau 00-
Iee YMCII0 UCTIBITAHUN He Ooiee ...
nuddepeHIantbHbIe
20 MaremaTuueckoe OKuaaHue, JUCIIEPCUs, Cpei- WHTETpaJIbHbIE
Hee KBaJAPaTUYHOE OTKJIOHEHUE — 3TO XapaKTepH-
YHCIIOBBIC
CTUKH
G yHKIIMOHATHHBIC
JIOCTOBEPHOTO
21 J11s1 Kakoro coOBITHS A €r0 BEepOSITHOCTE P(A) = MIPOTHBOTIOJI0KHOTO
1?
HEBO3MOKHOT'O
3aBUCHUMOTI0
-2/3
22 N3BecTHA BepOSITHOCTH cOOBITUSI P(4) = 2/3. 1/3
Torma BeposITHOCTh MPOTHBOIIOJIOKHOTO COOBITHS
0
paBHa...
1
1,5
23 | B pe3ynbTaTe BBIUHCICHUS BEPOSTHOCTH CIIydaii- 1
HOTO COOBITHSI MOXKET OBITh MOTYYCHO 3HAYCHHE. . .
-0,3
100
CIy4YailHbIM
24 Ilo ycnoBusam 3anaun: n = 5000, PaBHOBO3MOKHBIM




m=3, p=0,001 MOXHO OTIIpeIETNTH, YTO COOBI-
THE SIBJIIETCS. ..

3. NPOTHUBOMOJIOKHBIM

4. peaxum

| .HanBeposTHENIIEE YUCIIO

25 UucnoBol XapakTEpUCTUKON CIIy4ailHOM BeJH- | 2. THUIIOTE3a
YUHBI SBISETCS. ..
3.MaTeMaTH4EeCKOE OKUJaHNuE
4.yciioBHasi BEPOATHOCTh
1. monoxuTenbHa
26 JluckpeTHas ciaydaliHasi BEJIMUMHA 3a/1aHa 2. pasHa 10
BEPHO, €CIIU JJIs 3aKOHA €€ pacIpeieleHHs cymma
. . MCHBIIIE STUHUIIBI
BEPOSATHOCTEH. .. 3. MCHBIIC CMHHLL
4. paBHa €IUHUIE
JlaH 3aKOH pacipeneneHus BepOsSTHOCTEN IuC-
KPETHOH cTydaifHoN BeanuuHbl X : 1. -0,7
27
X |1 2 3 4 2,07
. 1
p o2 [03 |04 |p, 3.0,
4. 0,2
Torpa 3HaueHnue p, paBHO...
28 JluckperHnas cnydaiiHas BenmmumHa X 3amaHa | 1. 0,3
BEPHO, €CIU ISl €€ 3aKOHA paclpeieieHus
2. 0,1
X |4 0 1 5
3. -1
p 102 0,4 Ds 0,1 4 0
P, TPUHUMAET 3HAYEHHUE. ..
29 1. mocToBepHOro
J11s Kakoro coOBITHSL A €r0 BEepOSITHOCTh P(A)=| 2. TPOTHUBOIIOIOXKHOTO
0?
3. HEBO3MOXHOTO
4. 3aBUCUMOTO
30 1. 09
ITo onieHKaM 3KCIIEPTOB BEPOSITHOCTH IS 2. 1

JBYX IITEHIIOB BBIKUTH IIPU TEMIIEPATYPE OKPY-




JKarolen cpeanl 25 rpanycos, paBasl 1o 0,9. To- | 3. 0,81

I/1a BEPOSATHOCTH, YTO 00a MITEHIAa MTEHIIA BbI-

JKUBYT paBHA... 4. 0,01
31 1. 09

ITo onieHKaM KCIEPTOB BEPOSATHOCTH IS 2. 1

JIBYX MITEHIIOB BBKUTD MPU TEMIIEPATypPE OKPY-

Jarouiei cpenbl 25 rpanycos, paBasl 1o 0,9. To- 3. 081

I/1a BEPOSTHOCTH, YTO 00a MTEHIa MTEHI[a IM0- 4. 001

THOHYT paBHa...

OIIK-1 Cnocoben npumenams 0a3zoevie 3HAHUA PYHOAMEHMATIbHBIX PA30€108 HAYK 0 3emJe,
ecmecmeenHo-HaAyuYH020 U MAMEMAMUYEeCcK020 YUKI06 NPU peuleHUuN 3a0ay 6 001acmu IK0J102UU
U nPUPOOONOIb306aHUA

PacuerHo-rpaduyeckas padora

3anaya 1. BepoaTHOCTh BCXOXKECTH CEMSH MUIEHHUILI paBHa p . KakoBa BEpOATHOCTH TOTO, YTO U3

1 TIOCESHHBIX CEMSIH B30MAYT HE MeHee m? HaliTh HauBeposTHEHIIEee YUCIIO BCXOI0B CPEAU MOce-
SIHHBIX CEMSIH.

L. p=095n=4, m=3 2.p=0,8;n=6; m=5
3. p=0,85n=5; m=4 4. p=0,9;n=4;, m=3
5.p=0,73n=6; m=5 6. p=0,6; =5, m=4

7.p=09;5n=5 m=3 8. p=0,7;n=6; m=5
9. p=0,8; n=7; m=5 10. p=0,8; n=4; m=3

3agaua 2. BeposATHOCTh BBI3PEBAaHMS KyKypy3HOrO CTEONs C TpeMms MoYaTkaMH paBHa p=0,8.

Haiitu BeposSTHOCTB TOTO, UTO CpeAN 71 CTEOJICH ONMBITHOTO y4acTKaM YHCIIO TaKuX cTebuseit Oyaer
POBHO m LITYK.

1. n=400; m=310. 2. n=900; m=836.
3.n=625; m=492. 4. n=225; m=196.
5.n=900; m=711. 6. n=100; m =88.
7. n=225; m=174. 8. n=400; m=382.
9.n=100; m=179. 10. n=625; m=590.
11. n=400; m =350. 12. n=625; m=480.
13. n=900; m=2810. 14. n=225;, m=205.
15. n=100; m=89. 16. n=400; m=360.
17. n=625; m=534. 18. n=900; m=697.

19. n=225; m=198. 20. n=100; m=88.
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uc

.n=400; m=376.

Jlna npomescymounozo konmpoaa no kommnereHunu «YK-1 CrnocoGeH ocymiecTBisiTh 1mo-
K, KpUTHYECKUN aHAIIN3 ¥ CHHTE3 HHPOPMAIINH, TPUMEHSITh CHCTEMHBIH TTOIXO/T TSl PEIICHUS 10~

CTaBJICHHBIX 3aa4».

Bonpocwt k Ix3ameny:

03N N KW

U L W W W W WERNMNMNNNMNMNODMNDNNDND PR === O
AN NP WD, O OVWOIANNPEDEWN—RL, OO WNPBWN—O

. Matpuipl: OCHOBHbIE TTOHSITHSI.

. Onepanuu Ha MaTpUIIAMU.

. [IpunosxeHust MaTpull B SMUIEMUOJIOTUH.

. [lonsitue onpenenurens. Beruucinenue onpenenurenis 2-ro U 3-ro Nops,aKoB.
. CucTembl TUHEWHBIX YPaBHEHUN: OCHOBHBIE TIOHSTHS.

. Merton I'aycca penieHust CUCTEM JIMHEMHBIX YPAaBHEHUN.

. Meton Kpamepa perieHus cucTeM JIMHEWHBIX ypaBHEHUH.

. Pemmenus cucrem MMHEHHBIX YpaBHEHUN C TTIOMOIIBIO 0OPaTHOW MAaTPHUIIBI.

. OCHOBHbIE 33/1a4¥ aHATUTUYECKON reOMEeTpHH.

. YpaBHEHUs IPSMOM Ha MIIOCKOCTH.

. YrioBoii koapunueHT npsmoid. KoopuHaTel TOUKH epecedeHus AByX MPsIMbIX.
. PaccTosiHue Mexy 1ByMsl TOUKaMU Ha IJIOCKOCTH. JleJleHne OTpe3Ka B 3aJaHHOM COOTHOLIEHUHU.
. YpaBHEHHE OKPYKHOCTH, IpaduK QyHKIIHH.

. YpaBHeHue sumrca, rpaguk QyHKIuu.

. YpaBHeHHe napadobl, rpaduk QyHKIHH.

. YpaBHeHue runep0o:sl, rpadguk GyHKINN.

. CrtocoObI 3a1aHMs KPUBBIX BTOPOTO MOPSJIKA B IPOU3BOJICTBEHHBIX 33/1a4aX.
. [Ipenen pyHkuMM B TOUKE U METOJBI €r0 BHIUMCICHHUS.

. PackpeiTre HeonpeneneHHOCTEN.

. 1-bIi1 ¥ 2-01 3aMeUaTeNbHbIEC MPEIEIbI.

. Ilonsitue npon3BoiHON. CMBICIIBI IPOU3BOAHOM.

. [IpaBuna quddepennmpoanus. Tabmmunoe nuddepeHImpoBaHue.

. IlpousBosHas ciaoxHoi QpyHKIUU. [IpoN3BOIHBIEC BRICIINX MOPSIKOB.

. Mudbdepennman GyHKIUN U €T0 TPUITIOKCHHE.

. Ilpunoxenns Ipou3BOIHBIX B 33a4aX OMOJIOTHH.

. ATropuT™ uccleoBaHus (PYHKIIUU HA SKCTPEMYM.

. Obm1as cxema uccnenoBaHus QyHKIMH U TIOCTpOEHUE rpaduka.

. YactHple mpon3BOAHBIC (PYHKITUHU 2-X IEPEMEHHBIX.

. UccnenoBanue Ha 3KCTpeMyM (DYHKIIMH JBYX MEPEMEHHBIX.

. [lonsiTHE O METO/Ie HAMMEHBIIINX KBaJAPATOB.

. [lepBoobpaznas pyHkuuu. HeonpeneneHHbI HHTETpall U €T0 CBONCTBA.

. [Ipocreiimme npueMbl UHTETPUPOBAHHUS.

. OnpenieneHHbI MHTErpaj U €ro CBOICTBA.

. ®opmyna Hrrotona-JIeiiOHMIIA ¥ BRIYKMCIICHUE ONPEIETICHHBIX HHTETPAJIOB.

. IIpunoxeHus onpeeneHHoro HHTerpaia.

. HecoOGcTBeHHBIE HHTETPANIBI M UX TPUIIOKEHUS.

Ilpakmuueckue 3a0anus 014 IK3AMeHA

KAPTOUYKA 1 KAPTOUYKA 2
Pemnts cucreMy JIMHEMHBIX YpPaBHEHUI 1  Pemmts cuctemy TMHEWHBIX ypaBHE-
HUl MmeTogom ["aycca




2x, +x, +3x, =7
2x, +3x, +x, =1

3x, +2x,+x,=6

Haiitu nmpon3BoHyr0 GyHKIIMH

y:\/§-ln3x

Halitn yacTHBIE IPOU3BOIHBIE IIEPBOTO
OpsIKa

z=3x+In3x—-y" +cos6y

Haiitu mepBooOpazuyro

J-x—x5—4 »
X

HaiiTu 3HaueHue onpeaeneHHoro HHTe-
rpana

2

J‘x4dx

1

2x, —x, +2x,=3
X +x,+2x,=-4

4x, +x, +4x,=-3

Haiitu npon3BogHyr0 QyHKIHH

y= Yx-In3x

Haiit yacTHBIE IPOU3BOIHBIE IEPBOTO
HopsiIKa

z=R3/x +sin3x -4y’ +cos2y

Haiitu nepBoobpa3nyro

Ix—;cj—l »

HaiiTn 3HaueHune onpeaeseHHOro HHTe-
rpaia

2

I X dx

-1

KAPTOUKA 3

Pemmth cucremy JTMHENHBIX YpaBHEHUM
3x,—x, +x,=12
X +2x,+4x,=6
Sx,+x,+2x,=3

Haiitu npou3Boanyto QyHKIHH
y =cos4x-In5x

Halitn yacTHBIE IPOU3BOIHBIE IIEPBOTO
OpsIKa

Haiitu mepBooOpazuyro

Icos 5xdx

Haiitu 3HaueHMe ONPENEIIEHHOIO NHTE-
rpaia
Va

J.cos xdx

0

KAPTOUKA 4

PemmnTh cuctemy JTMHEMHBIX YpaBHEHUI
2x,—x, +3x;,=—4
x +3x,—x; =11

X —2x,+2x; =7

Haiitu npousBoanyio GpyHKIUN
Yy =sin5x-In3x

Haiit yacTHBIE IPOU3BOIHBIE IEPBOTO
HopsiIKa

Haiitu nepBoobpaznyro

I sin 6xdx

Haiitu 3Ha4eHME ONPENECIIEHHOTO UHTE-
rpaia

V4
j sin xdx
0

KAPTOUYKA 5
3x,—2x, +4x, =12
3x,+4x,-2x,=6

2%, —-x,—x,=-9

KAPTOYKA 6
8x, +3x, —6x, =4
X +x,—x,=2

4x, +x, = 3x,=-5




Haiitu npou3Boanyto QyHKIHH 2 Haiiti mpou3BoaHYIO PyHKIUN
:X2+1_2x y=2x"+sin5x —In3x
2x
HaiiTi yacTHble mpon3BogHbIE IEPBOTO M0- | 3  HalTh yacTHbIE IPOU3BOAHBIE IEPBOTIO
psaxa HOpsIIKa
z=3/y +sin3y —4x" +cos2x z=sin3x—4x" +cos7y+5
Haiitu nepBooGpaznyio 4 Haiitn nepBooOpa3Hyio
j(cos2x+x2)dx I(sin2x—x2)dx
Haiitu 3Ha4eHMe ONPEAEIIEHHOIO HHTE- 5 HaiiTu 3HaueHue onpeeIeHHOro UHTe-
rpaia rpaia
A T
I sin 2xdx j cos 2xdx
0 0

OIIK-1 CnocobeH nmpuMeHsATh 0a30BbIe 3HAHUA (DYHIAMEHTAIBHBIX pa3Jie]ioB HayK O 3emiie, ecTe-
CTBCHHO-HAYYHOI'0 1 MAaTCMATUYCCKOI'O TUKJIOB IIPpU PCUHICHUHA 3a/1a4 B 06HaCTI/I 9KOJIOTUH U IIPUPO-
JOTIOJTb30BAHUS

Bonpocwt k sx3ameny:

37.
38.
39.
40.

41

58

OcHOBHbBIE OHATHS TeOpHH BeposiTHOcTel. Knaccudukarus coObITHA.
Anrebpa coObITHIA.

Kitaccuueckoe u ctaTucTUUYECKOE ONPEEICHUS] BEPOSITHOCTH.
Teopembl CII0KEHHST U YMHOXKEHUS BEPOSITHOCTEH.

. opMyIIbI TOJHOM BEPOATHOCTH U baiteca.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

Cxema u opmyna bepuymu.

Teopema Ilyaccona.

JlokanbHas Teopema Jlamnaca-Myaspa.

Nurerpansnas Teopema Jlamiaca-Myaspa.

HawuBeposiTHeiiee 4MCcio HACTYIUICHUS UCTIBITAHUH.

CrnyuaiiHble BEJIMYNHBI: OCHOBHBIE TIOHATHUS.

JIMCKpETHBIE ClTydaliHbIe BEJTMYHUHBI: OCHOBHBIC IIOHATHS.

MareMatnueckoe 0KMIAHNUE CIy4alHON JUCKPETHOM BEJIMYMHBI U €r0 CBOMCTBA.
Jucnepcus ciaydyailHOM TUCKPETHOW BEJITMYMHBI U €€ CBOMCTBA.

CpenHee KBaipaTUUHOE OTKJIOHEHUE CIIy4allHOM IUCKPETHOW BETMYHHBI.
HenpepriBHbIE CiTydaliHbIC BEINYMHBI: OCHOBHBIC ITIOHATHS.

WuTterpanbHas u nuddepeHuanbHas QyHKIUN pacrpeleeHus Cy4ailHOH BeTUYNHBIL.
HHuTterpanbHas GyHKIUS pacrpeiesieHUus U €€ CBONCTBA.

Huddepenunanbaas GyHKINS pacpeeNeHHs U ee CBOMCTBA.

YucnoBble XapaKTEPUCTHKY CIIy4alHBIX HEMPEPBIBHBIX BEJIUYHH,

HopmaibHblii 3aK0H paclpeencHus.

. KpuBast HopmanbHOTO pacnpeneseHus U €€ CBOKMCTBA.
59.
60.

BeposTHOCTB nIONaganysi HOPMAaJIbHO PACIpPECIICHHOW BEIMYUHBI B 33JaHHBIM NUHTEPBAJL.
BeposTHOCTh OTKIIOHEHHSI HOPMAJILHO pacpeAeeHHON CIy4ailHOM BETMYMHBI OT MaTeMaTHhye-

CKOT'O OKHOaHWs.

51.
62.

[IpaBuio «rpex curmy.
3aKoH OOJBIINX YHCET.



Ilpakmuueckue 3a0anus 014 IK3aMeHA

KAPTOYKA 7
Pemmmth cuctemy JTMHEHHBIX YpaBHEHUM

5x,+2x, —4x;,=-16
X, +3x,=-6
2x, —3x,+x,=9

Haiitu npou3Bonnyto QyHKIHH
_x*=3
x*—4

HaiiTu yacTHbIE TPOM3BOAHBIE EPBOTO MO~
psaka

z=3y" +sin8x—4cos2y +x°

Haiitu nepBoobpazHyto

I(2x —x’ )dx

Haiitu 3Ha4eHKe ONpeneIEeHHOr0 HHTErpaa

jsin 3xdx
0

KAPTOYKA 8
PemmmTh cucremy JTMHENHBIX ypaBHE-
HUH

2x, +3x, +4x,=33
Tx, —5x, =24
4x, +11x; =39

Haiitu npou3Boanyto QyHKIHH
x*=3
x+2

HaiiTu yacTHbIE TPOU3BOIHBIE TTEP-
BOT'O MOPSIAKA

z=4y° +sin2x —4x" +4cos2y

Haiitu nepBoobpasnyto

J.(12x+x2)dx

HaiiTn 3HaueHne onpeaeneHHoro nH-

Terpaina
0

I sin xdx

-

KAPTOYKA 9

Pemmmth cucremy JTMHENHBIX YpaBHEHUM
2x,+3x, +4x, =12
Tx, —5x, +x; =-33
4x, +x, =-7

Haiitu npenen Gpynkiuun
lim 2x*+3x—1
oo 3xt —5x7 +3

Haiitu ypaBHeHnue npsimoit AB u JiiuHy
oTpe3ka AB.

A(1,5), B(-2,3)

Haiitu nHTEpBaBI BO3pAacTaHMs M YObIBA-
HUS QYHKITUU

y=x +3x’

KAPTOUYKA 10

PemmmTh cucremy JTMHENHBIX YpaBHEHUM
10x, —2x, +3x, =8
2x,+x, +4x, =14

3x,+x,—x,=5

Haiitu npenen Gpynkiuum
. 3xP+2x-1

111’1'12—

x——1 X _1

Janbl BepuinHbl Tpeyroiabauka ABC.
Haiitu nymuny ctopoHbl AB v JyMHY
000 BBICOTHI TPEYTOJIBHUKA.

A(-7:10), BGD.  C(3:15)

Haiitu uHTEpBaBI BO3pacTaHUS U YOBI-
BaHUS (YHKIIUU

y=x -3x




5 PemuTh 3amauy mo KOMOMHATOPHUKE 5 PemmuTh 3a1a4y 110 KOMOMHATOPUKE

B xonkypce «JIyummii B mpodeccum» cy- K aBuakacce 0 JHOBpeMEHHO MOAOILIN
uiecTByeT 7 HoMuHauu. CKOJIBKUMH CIIO- 8 yenoBek. CKOJIBKO CYIIECTBYET BO3-
cobamu 7 y4aCTHUKOB MOKHO pacrpe/ie- MO>KHBIX BApHAHTOB OPTraHU30BaTh OYe-
JIUTH 1O NPU30BBIM MecTam? pens?

7.4 MeToanyeckne MaTepuaJbl, oNpeAe/somume Npoue ypbl OLeHNBAHUS 3HAHUI, yMe-
HU, HABBIKOB XapaKTePHU3YIOIIUX 3Tanbl (GOPMHUPOBAHUSA KOMIIETEHIUI
KOHTpOJIB OCBOCHUA JUCHUITIINHBI «MareMmaTukay Ha dK3aMEHE MMpOBOAUTCA B COOTBCTCTBUU C
[Tn KyoI'AY 2.5.1 «Tekymuii KOHTPOJb yCIIEBAEMOCTH M MPOMEXKYTOYHAS aTTeCTamus o0ydaro-
LIUXCA.

Keiic-3aganmne — npumMep, pelieHne KOTOPOr0 COCTOUT U3 HECKOJIBKUX MYHKTOB, B KAXKI0M U3
KOTOPBIX UCTIOIB3YETCSI Pe3yabTaT MPEIAbIAYIIETO.
Keilic-3aganus
Pesynbrat BEIIONTHEHUS KeiiC-3aJaHHST OIICHUBACTCS C YIETOM CIICTYIONNX KPUTEPHEB:
— MOJIHOTA IPOPAOOTKHU CUTYALIUH;
— MOJIHOTA BBITIOJTHEHHMSI 33/JaHHS;
— HOBU3HA U HEOPAWHAPHOCTH MPEACTABICHHOT0 MaTepHrala U PeLIeHUN;
— MEPCIIEKTUBHOCTh U YHUBEPCAILHOCTh PEIICHUH;
— YMEHHE apryMEHTUPOBAaHO 000CHOBATh BHIOPAHHBIN BAPHAHT PEIICHUSI.
Ecnu pe3ysnbrar BBINONTHEHUS! KEWC-3a/1aHusl COOTBETCTBYET 0003HAYEHHOMY KPHTEPHIO CTYACHTY
NPUCBaUBaeTCs OJUH Oai (3a Kaxablii Kputepuii mo 1 Gamy).
OueHka «OTJIHYHO» — ITPU Habope B 5 0asuioB.
Ouenka «xopomo» — npu Habope B 4 6asia.
Ouenka «y10BJeTBOPUTEILHO» — ITPU Habope B 3 Oasia.
OuneHka «Hey10BJIeTBOPUTEIBLHO» — IIPH Habope B 2 Oasuia.

PacuerHo-rpadguyeckne padoTbl — MHAMBUAYAJIbHBIE 3aJaHUS AJII CaMOCTOSITENILHOM pa-
OOTBI, XapaKTEePU3YIOIIHEecs OOIIeH TEeMAaTUKON M OTIIMYAIOIINECS PACUETHON YaCThIO JIJISl KaXIO0TO
BApPUAHTA.

KpuTtepun onieHKH 3HAHUI CTY/ICHTOB 110 BBINOJHEHUIO PAacYeTHO-rpauuecKux padoor:

OneHKa «3a4TeHO0» BBICTABIISETCS, €CJIM 3a/IaHUE BBIIIOJIHEHO B YCTAaHOBJIEHHBIN HHTEPBAJ Bpe-
MCHH (,Z[O Ha4dajia ceccnn), B IIOJIHOM O6I>CM€ UK B IIOJIHOM 061;eMe C UCHIPABJICHHBIMU CaMOCTOA-
TEJIBHO MO TPeOOBAHUIO MPETOAABATENS OTPEITHOCTAMU BHIYUCIICHHIA.

OLIGHKa «HE€ 3a4TCHO» BBLICTABJIACTCA, €CJIHU 3a1aHHUC HE BBIIIOJIHCHO B yCTaHOBHeHHBIﬁ HUHTCP-
BaJl BpEMEHH (710 Havajga CECCHUM).

Jlna npomesicymounozo konmpoa no komnerenun «YK-1 CriocoGeH ocymiecTBiasTh Mo-
UCK, KpUTUYECKUIN aHATTU3 ¥ CUHTE3 MH(POpPMALNH, TPUMEHSATh CHCTEMHBIN TOJIXO0J ISl pEeLLeHus 1o-
CTABJICHHBIX 3a4a4)».

TecToBbIE 3a7aHNA
OreHKa «OTJIMYHO» BBICTABJISCTCS IMPH YCIOBHH MPABUIIBHOTO OTBETA CTYJICHTA HE MEHEe YeM Ha
85 % TecTOBBIX 3aJaHMH.
OreHKa «X0POIII0» BHICTABIISACTCS MMPU YCIOBHH MPABMIIBHOTO OTBETA CTYJICHTA HE MEHEE YeM Ha
70 % TecTOBBIX 3aJaHUH.
OreHKa «y/I0BJIETBOPUTEIBLHO» BLICTABIISCTCS MPU YCIOBHH NMPABUIIBHOTO OTBETA CTYJICHTA HE
MeHee yeM Ha 51 %.



Or1ieHKa «Hey10BJIeTBOPUTEIbHO0» BHICTABIISCTCS MPU YCIOBUU NMPABUIILHOTO OTBETA CTY/ICHTA Me-
Hee yeM Ha 50 % TeCTOBBIX 3aIaHHH.

Kpurepun oneHku Ha 3K3aMeHe

OneHka «OTJIMYHO» BBICTABISETCA 00y4aroIeMycsi, KOTOpPbI 00J1alaeT BCECTOPOHHUMH,
CHCTEMaTU3MPOBAHHBIMUA U TJyOOKMMH 3HAHUSIMH Marepuaia y4eOHON MpOrpaMMbl, YMEET CBO-
OO/HO BBINOJHATH 3aJlaHKs], IPEAYCMOTPEHHBbIE YUeOHOH TPOrpaMMoii, yCBOMII OCHOBHYIO U O3HAKO-
MUJICS C JIOTIOJTHUTEIHHON JTUTepaTypoil, peKOMEH/10BaHHOH yueOHO# nporpammoit. Kak mpaswuiio,
OLIEHKA «OTJIMYHOY» BBICTABIIETCS 00YYaIOLIEMYCsl YCBOMBILIEMY B3aWMOCBSI3b OCHOBHBIX TOJIOXKE-
HUH U TOHATHHA AMCUUIUIMHBI B UX 3HAYCHHUM AJIS IPHOOpETaeMoil CenuaabHOCTH, IPOSIBUBILEMY
TBOpPYECKHE CITIOCOOHOCTH B MOHMMAHUH, H3JI0KEHUH M HCIIOJIb30BAaHUM Y4eOHOTO MaTepHana, mpa-
BUJIBHO OOOCHOBBIBAIOIIEMY NPHUHATHIE PEIICHUs, BIAACIOLIEMY Pa3HOCTOPOHHUMH HaBbIKAMU U
IIpUEMaMHU BBITIOJHEHUS IPAKTUYECKUX paloT.

OneHka «X0poIIo» BHICTABISIETCS 00yJaromemMycs, OOHapyUBIIEMY MOJTHOE 3HAHHE MaTe-
puana yueOHOH NMporpaMMbl, YCIIEUIHO BBIIOJIHSIOIIEMY IPEAYCMOTPEHHbIE Y4eOHOW POrpaMMoit
3aJJaHMs, YCBOUBIIIEMY MaTepral OCHOBHOM JIUTEPaTyphl, PEKOMEHJOBAHHON y4eOHON MPOrpaMMOi.
Kak npaBuiio, oIleHKa «X0pOILI0» BBICTABISETCS 00yYaromeMycs, MOKa3aBlIeMy CUCTEeMaTH3NPOBaH-
HBII XapakTep 3HaHWH M0 AMCLUILUINHE, CIIOCOOHOMY K CaMOCTOATEIbHOMY IONOJIHEHUIO 3HaHUH B
X07ie JanpHeimeil yaeOHoi 1 npodecCHOHAIbHON JAesITeNbHOCTH, TPAaBUIBHO IPUMEHSIONIEMY TEO-
peTUYECKHE MOI0KEHHUS IPU PEIIEHUH IPAaKTHYECKUX BOIPOCOB U 3ajjay, BIaJICI0IIEMy HEOOXO0 -
MBIMU HaBBIKAMH U ITPUEMaMH BBINOIHEHUS IPAKTHYECKUX PadoT.

OneHka «yI10BJIeTBOPHTEIbHO» BHICTABIIIETCS 00yUaromeMycs, KOTOPBIH MoKa3all 3HaHue
OCHOBHOTI'0 MaTepuaiia yueOHOI mporpaMMbl B 00beMe, 10CTaATOYHOM U HEOOXOJUMBIM JJIs JaJIbHEH-
men yd4eObl U MpelacTosield paboThl MO CIENUATbHOCTH, CIIPABHJICS C BBIMOJIHEHUEM 33/1aHUl,
MPETyCMOTPEHHBIX YU4eOHOUM MPOrpaMMOii, 3HAKOM C OCHOBHOMW JIUTEPATYpOH, PEKOMEHIOBAHHOM
yuebHoll mporpamMMoil. Kak mpaBmiio, ornjeHKa «yJOBJIETBOPUTEIBHO» BBICTABISAETCS 00ydYarole-
MyCsl, JOIYCTUBIIEMY MOTPEIIHOCTA B OTBETAX HA 3K3aMEHE WJIM BBIITOJHEHUM 3K3aMEHALIMOHHBIX
3ajaHuii, HO 00JajaoueMy HEOOXOIUMBIMU 3HAHHMSIMU I10J1 PYKOBOJCTBOM IperiojaBaTess IJis
YCTpaHEHUs 3TUX MOrPEIIHOCTEN, HapylIaloIleMy 0CIeJ0BATENbHOCTh B U3JI0KEHHH y4eOHOro Ma-
TepHaa U UCIbITHIBAIOIIEMY 3aTPYAHEHUS NP BBHITIOTHEHUU MPAKTUYECKUX paloT.

OneHka «Hey/I0BJIeTBOPUTEIbHO» BHICTABISETCA 00YyYarOLIEMYCs, HE 3HAIOIIEMY OCHOB-
HOMW yacTH MaTepuasia yueOHOH pOorpaMMsl, TOMYCKarOIIEMy NPUHIMINAIBHbIE OIIMOKU B BBIIOJ-
HEHHU TPEAYCMOTPEHHBIX Y4eOHOM mporpamMMmoil 3aaHuii, HEyBepeHHO C OOJIBIINMH 3aTPyIHEHH-
SIMU BBIIIOJIHSAIOIIEMY ITpakTHUYeckue paboThl. Kak mpaBuio, OljeHKa «HEYA0BIETBOPUTEIBHO» BbI-
CTaBIsIETCA 00YyYaOLIEeMYyCsl, KOTOPBI HE MOKET IPOIOJIKUTH 00yueHNE HITH PUCTYIHUTD K JACSTENb-
HOCTH T10 CIIEHMAIBHOCTH 110 OKOHYaHUHM YHUBEpPCHUTETa 0€3 JOMOTHUTEIbHBIX 3aHATHH 110 COOTBET-
CTBYIONIECH AUCIUIUIMHE.

8 IlepeyeHb OCHOBHOI U IONOJHUTEIbHON Y4eOHOI JIUTEpaTypPbI

OcHoBHasl yuyeOHas JIUTEpaTypa

1. I'ycak A.A. OCHOBBI BBICIICH MaTeMaTHKH [ DJIEKTPOHHBIN pecypc|: mocoOue isl CTyIeH-
ToB By30B / I'ycak A.A., bpuuukoBa E.A. — DnekTpoH. TekcToBble naHHble. — Munck: TerpaCu-
cremc, 2012. — 205 ¢. — Pexxum noctyma: http:// www.iprbookshop.ru/28166. — DBC «IPRbooks»,
10 TIApPOJII0

2. I'pec I1.B. Maremaruka as1s1 6akanaBpoB. Y HUBEPCAIBbHBIN KypC JUIsl CTYACHTOB TYMaHHUTAp-
HBIX HarpaBieHuH [ DIeKTpoHHBIH pecypc]: yaebHoe nocodue/ I1.B. I'pec. — DneKTpoH. TEKCTOBbIE AaH-
Heie. — M.: Jloroc, 2013. — 288 c¢. — Pexwum mocryma: http://www.iprbookshop.ru/16957. — 3BC
«IPRbooks», o mapo:to



http://www.iprbookshop.ru/28166
http://www.iprbookshop.ru/16957

3. lllunoBa 3.B. Teopus BEpOSITHOCTENH M MaTemMaTUyecKasi CTaTUCTUKA [DJIEKTPOHHBIN pe-
cypc]: yuebnoe nocodue / 3.B. [llunosa, O.U. I1IunoB. — DaeKTpoH. TEKCTOBbIE AaHHbIe. — Capa-
ToB: Aii [Tu Ap byke, 2015. — 158 c. — Pexxum noctyma: http://www.iprbookshop.ru/33863. — 9bC
«IPRbooks», o maporo.

JonoHuTeILHAS yueOHAasl JUTEpaTypa

1. Mopo3zoBa JI.E. Jluneiinas anre6pa. Yacte 2 [D1eKTpOHHBIN pecypc]: yueOHoe mocoodue /
Mopo3zosa JL.E., [TonsikoBa O.P. — DnextpoH. TekcroBbie Janubie. — CII6.: Cankr-IlerepOyprekuit
rOCYJIapCTBEHHBIA apXUTEKTYpPHO-CTpOoUTENbHbIN YHHBepcuteT, ObC ACB, 2014. — 108 c. — Pe-
xuM goctyna: http://www.iprbookshop.ru/30007. — 35C «IPRbooksy, o maposto

2. Makcumenko B.H. IIpakTukym no maremarnyeckomMy aHanusy. Hacte 1 [D1eKTpOHHBINA pe-
cypc]: yuebHoe nmocodue/ Makcumenko B.H., ['06b1m A.B. — DnekTpoH. TekcToBbIe naHHbie. — HoBo-
cubupck: HoBocubupcknii TOCyIapCTBEHHBIN TeXHUYeCKHd yHUBepcHuTeT, 2014, — 116 ¢. — Pexum
nocryna: http://www.iprbookshop.ru/45425. — 3bC «IPRbooksy, o napo:o

3. banaun K.B. Teopus BeposATHOCTE M MaremMaTH4yecKash CTaTUCTHKA [DJIEKTPOHHBIN pe-
cypc]: yuebnuk/ K.B. banaun, B.H. bauuisikos, A.B. PykocyeB. — D11eKTpOH. TEKCTOBBIE JaHHBIE.
— M.: lammkoB u K, 2014. — 473 c. — Pexum nocryma: http:// www.iprbookshop.ru/4444. — 3bC
«IPRbooksy, mo mapoto

4. Yepuenko B./l. Beicuias maTematuka B mpuMepax u 3aaadax. Tom 1 [DneKTpoHHBIN pe-
cypc]: yuebnoe mocobue/ Uepnenko B.Jl. — DnexTpoH. TekcroBbie nanubie. — CII06.: [lonmuTexHuka,
2011. — 709 c. — Pexum noctyma: http:// www.iprbookshop.ru/15890. — 3bC «IPRbooksy, mo na-
poJro

9 Ilepevyenn pecypcoB HHGPOPMAITMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTn « UHTEepHET»

[Tepeuens Ob6C
Ne Haumenosanue Temaruka
IPRbook YHuBepcaipHas
OO6pa3zoBarenbHbIi opTal Vansepcanshas
Kyol'AY

Ilepeuenb MuTEpHET CaiiTOB:
http://edu.kubsau.ru/  O6pa3zoBarenpHbIN TOpTa Kyol'AY
http://window.edu.ru/ becmnnarnas snexkrpoHHas 6ubimoreka «EquHoe okHO mocTyma K uHpopma-
[IMOHHBIM pecypcam»
http://benran.ru/ ®I'bBY Hayku bubnanoreka o ecrectBeHHbIM Haykam Poccuiickoil akaieMun HayK.

10 Metoanueckue ykazaHus 1Jis1 00y4arOMMXCs M0 OCBOCHUIO 1N CHUILTHHBI

1. Maremaruka: MY 1t OpraHu3aliid KOHTAKTHOM M CAMOCTOSTEIIBHOM paOOThl 00 YJArOIIMXCS 110
HanpasieHuto 05.03.06 Dxonorus u npupoaonons3oBanue. Konaparenko JI. H., [lerynuna U.
A. noxyment PDF 04.06.2020 r
https://edu.kubsau.ru/file.php/111/MU_EHK Kondratenko Petunina 560243 vl .PDF

2. VII Maremaruka u Mmatematuueckas cratuctuka. Konaparenko JI.H., ConoBreBa H.A.1oxkymeHT
PDF 12.10.2020r. https://edu.kubsau.ru/file.php/111/Uch.pos AGRONOMY_ 598204 v1_.PDF

11 Ilepeyenb UHGOPMALMOHHBIX TEXHOJIOTIUH, UCIOJIb3YyeMbIX NIPU OCYLIECTBJICHUN 00-
pa3oBaTeIbHOI0 NMpouecca o JMCUMILVINHE, BKJIKYasi NepedyeHb NPOrpaMMHOro odecneyeHust
U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

WNndpopmanoHHble TEXHOJIOTHH, UCIOIb3yeMble NPHU OCYIIECTBICHUU 00pa30BaTEIbHOTO
mporecca Mo AUCUUILTUHE O3BOJISIOT:


http://www.iprbookshop.ru/33863
http://www.iprbookshop.ru/30007
http://www.iprbookshop.ru/45425
http://www.iprbookshop.ru/4444
http://www.iprbookshop.ru/15890
http://edu.kubsau.ru/
http://window.edu.ru/
http://benran.ru/
https://edu.kubsau.ru/mod/resource/view.php?id=7589
https://edu.kubsau.ru/mod/resource/view.php?id=7589
https://edu.kubsau.ru/mod/resource/view.php?id=7589
https://edu.kubsau.ru/file.php/111/MU_EHK_Kondratenko_Petunina_560243_v1_.PDF
https://edu.kubsau.ru/mod/resource/view.php?id=9160
https://edu.kubsau.ru/mod/resource/view.php?id=9160
https://edu.kubsau.ru/file.php/111/Uch.pos_AGRONOMY_598204_v1_.PDF

- 00ecreynTh B3aUMOJICHCTBUE MEXKAY yYaCTHHKaMHU 00pa30BaTeIbHOrO IMpolecca, B TOM
Yrclie CAHXPOHHOE | (WJIM) aCHHXPOHHOE B3auMOJIeHCTBUE TIocpencTBOM cetu "MHTepHeT";

- (puxcupoBaTh X0 00pa3z0BATENLHOTO MpoOIiecca, Pe3yIbTaTOB IPOMEKYTOUHOM aTTeCTalluU
10 JUCLUUIUIMHE U Pe3yIbTaTOB OCBOSHHs 00pa30BaTEeNbHOM POrpaMMBbl;

- OpraHu30BaTh Ipoliecc 00pa3oBaHUs MyTEM BHU3yadU3allud M3ydaeMoil MH(pOpMaluu Mo-
CPEeACTBOM HCHOJIb30BAHUS MPE3CHTANN, YIeOHBIX (PUIBMOB;

- KOHTPOJIUPOBATh PE3yIbTaThl O0yUEHHUSI HA OCHOBE KOMITbIOTEPHOTO TECTUPOBAHUA.

11.1 Ilepeuens nunenzuonnoro 110

No HanmenoBanue Kparkoe onucanue
Microsoft Windows OnepanmonHasi cucteMa
Microsoft Office (Bximrouaer Word, Excel, PowerPoint) | Ilaker oducHbIX npuioxe-

HUU
3 Cucrema tectupoBanus INDIGO TectupoBanue

11.2 Ilepeuens npodeccnoHaNbHBIX 0a3 JaHHBIX U WH(OOPMAITMOHHBIX CITPABOYHBIX CHCTEM
Ne | HaumeHnoBanue Temarnka DIEKTPOHHBIN ajipec
1 Hay4nast anektponHas | YHuUBepcaabHas https://www.elibrary.ru/
6ubnuoreka eLibrary
11.3 Joctyn k cetr UIHTEpHET, AOCTYI B JIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIbHYIO CPEIy

YHUBEPCUTETA.

12 MartepuajibHO-TeXHHYECKOe o0ecreyeHue 1Jisl 00y4eHUus1 MO0 AUCIHUIIHHE
HnaHpreMHe IIOMCHIICHUA OJIA HpOBe,ZleHI/I}I BCEX BUI0B y‘-IGGHOI\/'I ACATCIIBHOCTHU

Ne
n/

HaunmenoBanue yueo-
HBIX IIPEAMETOB, Kyp-

HanMmenosaHue moMenieHuu i
MIPOBE/ICHUS BCEX BUJIOB YUEOHOM Jie-

Anpec (MECTOTIOIOXKEHHNE) TIO-
MEILEHUH TSI TPOBEAECHUS

MecT — 60; mromans — 68,8m2;
yueOHas ayJUTOPHS 7Sl POBEACHUS
y4eOHBIX 3aHATHH.

TEXHHUYECKUE CPEICTBA O0yUeHUS,
Ha0OpHI IEMOHCTPAIMOHHOTO 000pY-
JOBaHUSI U Y4€OHO-HATIISTHBIX TOCO-
Ouit (HOyTOYK, MPOEKTOP, IKPaH);
mporpaMMHOe oOecriedeHue:
Windows, Office, INDIGO,
AutoCAD;

crienuaau3nupoBaHHast Mmebenb(yaeo-
Hasl 0CKa, yueOHast MeOelb).

ITomemenne Ne309 I'JI, mocamouHbIX
Mect — 30; mmomans — 51,8m2;
yaeOHas ayJUTOPHS JIJIs IIPOBEACHHUS
y4eOHBIX 3aHATHH.

I | COB, TUCIUIUIMH (MO- |  SITEJIbHOCTH, IPEAYCMOTPEHHONW | BCEX BHUJIOB yUEOHOH eqTeNb-
IyJnei), IpakTUKH, | y4eOHBIM IUTAHOM, B TOM YHCJIE T1O- HOCTHU, TIPETyCMOTPEHHOM
MHBIX BUJOB yUeOHOM | MEIIEHHUS ISl CAMOCTOSITEIbHON pa- | y4eOHBIM IJIaHOM (B Cily4ae
JeSTeNbHOCTH, TIpey-| OOTHI, C YKa3aHWEM MIEPEUYHs OCHOB- | pealn3aluu 00pa3oBaTeIbHOM
CMOTPEHHBIX yueo- HOTO 000pyI0BaHUs, yueOHO- MIPOTrpamMMBbI B CETEBOM opMme
HBIM IIJITaHOM 00pa30- | HATISIIHBIX TOCOOWIA U UCTIONB3Ye- | JOMOJHUTEIBHO YKa3bIBACTCS
BaTeJIbHOMN IIPO- MOT0 MPOTrPaMMHOI0 00eCreYeHNs] |HauMEHOBAaHHE OpraHU3aIiH, C
rpaMMBbl KOTOPOM 3aKJII0YEH JOTOBOP)
1 2 3 4
1 (Maremaruka [Tomemenue Ne202 IT'Jl, nocagounsix (350044, KpacHogapckuit kpai,

r. Kpacnonap, yin. um. Kanu-
HHHA, 13




TEXHHUYECKUE CPEJCTBA O0yUeHUS,
Ha0OpPHI IEMOHCTPAIMOHHOTO 000pY-
JOBaHUA U y‘-IeGHO-HaFH}II[HBIX I10CO-
Ouit (HOyTOYK, MPOEKTOP, IKPaH);
nporpaMMHOe oOecriedeHue:
Windows, Office;
crieruanu3upoBaHHas meoenb(yaeo-
Has TOCKa, yueOHast MeOeb).

[Tomemenue Nel8 I'/, mocamoyHbix
MecT — 60; mromans — 68,7m2;
yueOHas ayJUTOPHS 7Sl POBEACHUS
y4eOHBIX 3aHATHH.
crieruanu3upoBaHHas meoenb(yaeo-
Has TOCKa, yueOHast MeOeb);
TEXHUUYECKUE CPEJCTBA O0yUeHUS,
HaOOpPHI IEMOHCTPAIMOHHOTO 000pY-
JOBaHUSI U Y4€OHO-HATIISTHBIX TOCO-
Oouit (HOyTOYK, MPOEKTOP, IKPaH);
nporpaMMHOe oOecriedeHue:
Windows, Office.

ITomemnienue Ne631 I'VK, nocanou-
HBIX MecT — 50; momans — 67,9M?;
yueOHas ayJUTOPHS 7Sl POBEACHUS
y4eOHBIX 3aHATHH.

TEXHHUYECKUE CPEICTBA O0yUeHUS,
HaOOPHI IEMOHCTPAIMOHHOTO 000pY-
JOBaHUSI U Y4€OHO-HATIISTHBIX TOCO-
Ouit (HOyTOYK, MPOEKTOP, IKPaH);
nocTyn K cetu «MHTepHET»;

JOCTYTI B 3JIEKTPOHHYIO 00pa3oBa-
TENBHYIO CPEely YHUBEPCUTETA;
IporpaMMHOe obecriedeHue:
Windows, Office;
crienuaau3upoBaHHast Mebenb(yaeo-
Hasl 0CKa, yueOHast MeOelb).

[Tomemenue Ne704 I'YK, mocamou-
HBIX MeCT — 38; momans — 54,9m2;
yaeOHast ayJJUTOPHUS JJIsl IIPOBEICHHS
y4eOHBIX 3aHSATHH.

TEXHUYECKHE CPEICTBA OOyUCHHS,
HAOOPBI AEMOHCTPALIMOHHOTO 000PY-
JIOBaHUS ¥ Y4eOHO-HATIISHBIX TTOCO-
Ouii (HOyTOYK, TPOEKTOP, IKPaH);
IporpaMMHOE 00ecTICUeHHE:
Windows, Office;
CrienuaaIu3upoBaHHast Mebenb(yaeo-
Hasl IOCKa, yueOHasi MeOelb).




