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1. HIEJA U 3AJAYA JTUCHUILIHHBI

OcHOBHasl Ie/b IIPETIOABAHMS MATEMATHKY ¥ MaTeMaTHYeCKHX MCTONOB B OHONOrHM B
YHHUBEPCHTETE: )

e mnpuoOpereHHe HABHIKOB HCHONL30BaHMS MAareMaTHKH B npodeCCHOHAIBHON
IeATeIbHOCTH;

¢ HayuuTh OOyHAlOIMXCS aHANM3MPOBATh IHOCTABICHHBIE 3ajlaiM, BHIOHpaTh METOJ
pelleHust ¥ IPOBOAUTD aHAIN3 IONYICHHBIX PE3y/IbTaToB;

e pa3sBUTHE JIOTHYECKOrO MEBIILICHHS y OOydaronmxcs, YT0 Ha MPAKTHKE MOMOXET MM
AHAIIA3MPOBATh TEKYIIYIO CHTYAIHMIO, IPOTHOSHPOBAaTh DPa3BUTHE JMaNbHEHINNX COOBITHH H
IIPHHUMATH NPaBUIIBHEBIC PEIICHHUS,

o (opMHpOBaHHE LENBHOTO HAyYHOIO MHPOBO33PEHHUS, BKIIOYAIOMIETO MATEMATHKY Kak
HEOTHEMIIEMYIO JacTh KYJIBLTYDBI.

JIns JOCTE KEHHMS! TOCTABICHHBIX [eself HeoOX0MMO PEINUTh CICAYIOMHE 3a/1a9H.

e H3ydYEHHE OCHOBHBIX 3JIEMEHTOB MaTEMaTHYECKOTO aHAIIN34, :

nudbepeHINATBHEIX YPaBHCHUH, PANOB, TEOPUM BEPOSTHOCTEH, 3aKOHOB pacnpeuene-
HUSA CITyJalHBIX BEJUYHH,

¢ IpUMeHCHUE U3YYECHHBIX MATEMATHYCCKUX METOJIOB B Ipo¢eCcCHOHATLHOM JeATENbHO-
CTH. '

2. IEPEYEHD IINIAHAPYEMBIX PE3VJIbTATOB OBYUEHUS 110 JUCITH-
IUIMHE (MOJYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMH
OCBOEHUSI OBPA3OBATEJbHON NPOI'PAMMBI

B pesynsrare OCBOCHHS MUCIUIUIMHBI 0OYyYalOLIMiCS TOTOBHICA K CIEAYIOIMM BHAAM
JESTELHOCTH, B COOTBETCTBHE C oOpasoBarensHeM cranaaproM ®I'OC BO mo nHampasieHHIO
noxrorosku 06.03.01 «buonorusy» npoduis buoskonorus. "

Buas! npodecCHOHANIBHON AEATEIBHOCTH:

Hay4IHO-HCCIIEAOBATENbCKAS,

OpraHH3alMOHHO-YIIPABICHYECKas.

KommeTenuun o0y4aromerocs, popmMupyembie B pe3yabTare 0CBOCHHs THCIHNINHLL

M3yyeHue JMCOUILIIHEL JOJDKHO CHOPMHUPOBATD CIEAYIONIIE KOMIECTCHIIMH:

A) Yuupepcaabnable komnerennun (YK)

VK-1 Crioco6eH 0CyIeCTBISTh TIOUCK, KPUTHYECKHI aHaNU3 U CHHTE3 HH(OpMAalyH, [pH-
MEHSATH CUCTEMHBIH IOAXO/ AJIS PENICHNUS MOCTABICHHBIX 3a/1a4:

VK-1.1 AHaM3HpyeT 3a/1a4y, BeAENsAs ee 6a30Bble COCTABIAIONIHE.

VK-1.2 Onpenenser, HATEPIPETHPYET K PAHKUpPYeT HH(BOPMALHIO, TPEOyeMyIo UL peme-
HUS IIOCTARJICHHOM 3aia4u.

VK-1.3 OcymecTBaseT MOuCK MHGOPMALHH [ PENICHHs MOCTABICHHOH 3a/1aH IO pas-
JIMYHBIM THIIaM 3aIIpOCOB.

VK-1.4 PaccMarpuBaeT u IpeayiaracT BO3MOXKHBIE BapHAHTEI PENICHHS MOCTaBICHHOH 3a-
Javy.

B) O6menpodeccuonansueie Komnerenuuu (OIIK)

OIIK-6 Croco6eH HCoiab30BaTh B MPOQeCcCHOHANIBHON AEATEIbHOCTH OCHOBHBIC 3aKOHEI
$U3NKH, XUMUH, HayK 0 3eMite i GHOIOTHH, IPYMEHATh METO/bI MATEMATHIECKOr0 aHau3a 1 MO-
JeHPOBaHHs, TEOPETUIECKHX H IKCIIEPHIMEHTAIBHEIX HCCIICAOBAHHI, IPHOOPETATh HOBBIE MaTe-
MaTHUYECKUE U eCTECTBEHHOHAYYHEIE 3HAHMA, MCIIONb3Ys COBPEMEHHEIE 00pa3oBaTeNbHbIC U HH-
(opMaIMOHHBIE TEXHOIOIHH:

OT1K-6.1 Vcnons3yeT B Ipod)eCcCHOHANBHOMN AeSTeIbHOCTH OCHOBHEIE 3aKOHEI (U3HKH, XH-
MHH, HayK 0 3emiie ¥ OHOTIOTHH.

.



OIIK-6.2 TIprMeHseT METONLI MareMaT4eCcKoro aHauu3a ¥ MOAEIMPOBAHUSA, TCOPETHYC-
CKHX W 9KCIIEPUMEHTANBHBIX HCCIICIOBAaHHH.

OIIK-6.3 CnocobeH nproOpeTaTh HOBbIE MATEMAaTHYECKHE M €CTECTBEHHOHAYYHEIEC 3HAHHA,
HCIIONIB3Ys COBPEMEHHEIe 00pa3oBaTeNbHble U MHPOPMAMOHHbIE TEXHOIOTHA.

B) Ilpodeccnonanbabie kKomnerenmux (1K)

IIK-1 CnocofeH 3KCITyaTHpOBaTh COBPEMEHHYIO ammaparypy H oOopyAoBaHMe Uit
BHIMO/HEHHUS HAYIHO-HCCIISAOBATENECKHX MOMEBEIX | J2G0PaTOPHEIX GHONOTHYeCKHX paGoT:

[1K-1.1 TlpumeHseT B cBOEH AeSTENBHOCTH aHANMTHYECKOE JJabopaTopHOe 060pyoBaHue,
CpPENCTBA BEMHUCIHTENEHOM TEXHUKH, KOMMYHHKAIMH M CBA3H.

IIK-1.2 TIposomur naGoparopHble HCCIHEJOBaHHsA, 3aMephl, AHAIM3bl OTOGPAHHBIX
NpUpOAHEIX oOpasuos; paotarb Ha aHAIHTHYECKOM JabopaTopHOM 0GOpyIOBaHHH;
HCIONB30BAaTh  ABTOMATH3HPOBAHHBIE CHCTEMBI KOHTpOJIA  JKOJIOTHYECKOTO  COCTOSHHSA
TEPPUTOPHIA.

IIK-7 CroocofeH WHCIONB30BaTh OCHOBHBIE TEXHHYECKHE CpEACTBA IIOMCKA Hay4dHO-
Huonoruyeckoit HHGOPMAaIMK, YHUBEpCATIBHEIE TAKESTHI IPUKJIAIHBIX KOMITBIOTEPHBIX IIPOrpaMM,
co3gaBaTh 0a3bl SKCIEPHMEHTANBHBIX OHONMOrMYECKHX NAHHBIX, paboTarh ¢ OHOIOTHYCCKOM
uH(opMaIHe B IT06aNbHBIX KOMIIBIOTEPHBIX CETAX:

IIK-7.1 TTpoBomuT MepBUYHEIA MOMCK MH(OpMalmu Mo 3aaHHOM Temaruke (B 'T.Y., C
HCITOJIE30BaHMEM OTKPHITHIX 6a3 JaHHBIX). v

IIK-7.2 Wcnonp3yer B CBOEH HEATENBHOCTH YHHBEPCANBHBIC ITAKSTHI IPHKIaIHEIX
KOMITBIOTEPHBIX IIPOTPaMM.

I1K-7.3 Co3maet 6a3kl 3KCIIepUMEHTANBHBIX OMONOTHYECKHX NAHHBIX.

3. MECTO JJUCIIMILUINHBI B CTPYKTYPE OIIOII

Jinenummaa 51.0.06 «MareMaTnka B MareMaTHIeCKHe METOBI B GHONIOTHUY SBIACTCS
IMCLIUTUIMHOM OCHOBHOM YacTH y4eGHOTO IUiaHa HanpasieHns noarotoBku 06.03.01 — buonorus,
npoduis bruoskonorus.

OcBamBaercs B 1 u 2 cemectpe.

Ilpu W3yueHMH AUCIMIUIMHBI «MareMaTika H MaTeMaTH4ECKUe METOAbl B GHOJOrHH»
HCIIOJB3YIOTCA 3HAHMA ¥ HAaBBIKH, IOJy4YeHHBle OOY9arOIMMHCS @pPU OCBOCHHMH ' TaKHUX
IUCUMIIIMH, KaK MareMaruka, airebpa M reoMeTpus HIKOJBFHOTO Kypca, OoTanmka. Takke
JMCIUIIIHHE Onodu3nka, hpusuka, Pu3nuKa 6HONOTHUECKHX CHCTEM.

4, OBbEM JUCIIMILIMHBI «<MATEMATHKA U MATEMATUYECKHE METOJBI B

BHAOJIOI'TN»

Bun yue6HOI paboTHI Beero Cemectpet

9acoB 1 )
AyauTOpHBIE 3aHATHS (BCEro) 180 108 72
B ToM uncne:
JleKnu¥ ¥ HHTEPAKTUBHBIE (DOPMBI 32 16 16
[TpaxTHueckue 3aHATHS, B TOM YHCIIE! 50 34 16
NapKTHYECKas OATOTOBKA - - -
CamocrosTenpHas paboTta 98 58 40
By npomexyTouHO#H arTecTallMi 3a4éT 9K3aMeH
O6mas TPyA0EMKOCTD Yachl/3a9¢THBIE 180/5 10873 o)
eUHMIIBI -
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6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JAJIS1
CAMOCTOSTEJBHOUN PABOTHI OBYYAIOIUXCA IO JUCHUILINHE

6.1. MeToIHYECKHE YKA3AHNIA JIJIST CAMOCTOSITE/ILHOH padoThI

1. VyeGHO-METOAUUECKOE NocoOue MO OpraHu3aldH CaMOCTOATENBHOH paboThl
CTY/ICHTOB IO HAIIPABJIEHHAM TOATOTOBKH, peanusyeMbiM B CIIGTABM [OnextponHsiit pecype] /
A.A. CyxunuH [u ap.]; CTIGTABM - CII16.: Usn-Bo CII6BIABM, 2018. — 67 c. — Pexxum moctyna:
https://ebs.spbeuvm.ru/MarcWeb2/Download.asp?type=2&filename=Maremarnka%20(s6prua%
202017).pdf&reserved=Maremaruka%20(86pua%202017) (nara obpamenus: 18.03.26)

2. 1. Beicimas MaTeMaTHKa : yuebHoe nocobue s cTyfaeHToB 1 Kypca $akyabTeToB
GHOIKOJIOTHH, BOMHEIX OHOPECYPCOB M aKBaKyJIbTypbl, BETEPHHAPHO-CAaHUTAPHON JKCIEPTH3LI /
coct.: M. K. HUromuuckas, E. M. Cwmupuosa; CII6GIABM. - Cankr-Ilerep6ypr : H3sxm-Bo
CII6I'ABM, 2018. - 87 C. Pexum JocTyna:
https://ebs.spbguvm.ru/Marc Web2/Download.asp?type=2 & filename=Bricm%20mar_2018.pdf&
reserved=Bric1%20mat 2018 (mata o6pamenus: 18.03.26)

7. IEPEYEHb 0CHO]%HOI71 ¥ JONOJIHUTEJLHOM JINTEPATYPBI,
HEOBXOJIUMOU IJI51 OCBOEHUST JTUCIHHILTHHBI

4).0CHOBHAs JINTEPATYPA:

1. Camapckuit A.A. Marematudeckoe mopeimposanue. Muen. Metonst. ITpumepst /
A.A.Camapckuii, A.I1L.Muxaitnos. — M.: ®U3MATIINT, 2015. - 316 c.

2. BBemeHHe B MaTeMaTHUeckoe MojenupoBaHue: YueGHoe mocobue /Ilox pen.
I1.B.Tpycora. —M.: Jloroc,2014 .440c. ‘

3. Maxkaposa H.A. OcHoBHIe 3Tans! Mogenuposanus. — CI16: Tlutep, 2016.

4. I'mypman B.E. Teopus BeposTHOCTe!H 1 MaTeMaTHYeCKas CTATHCTHKA: yiebHOe Tmo-

cobue / B.E. I'MypMan. — 12-e u3j., mepepab. - M., Bricinas o6pasosanue, IOpatit-ar, 2016. -
400c.

0) fomoaHHTEJBLHAN JHTEPATYpa:
1. Cmut/Ix.H. Mogenu B akosorud. M.: za-Bo Mup, 1976. — 182¢.

2. Kyznpsasues B.A., Kparkuii kypc BeicIeii MmaTemaTuku: yue6.mocobue / B.A. Kyn-
pssues, B.I1. lemuporuy. - M.: ACT,, 2008. — 654c.

8. IEPEYEHH PECYPCOB HH®OPMALIMOHHO-TEJIEKOMMYHUKAIIHOHHOMI
CETH «MHTEPHET», HEOBXOJUMbIX JJI1 OCBOEHWA JUCIUILINHLI

J[715 TTOAATOTOBKM K JIEKIIMOHHBIM M IPAKTHIECKUM 3aHATHAM M BEIIOTHEHHS CAMOCTOATEEHON
paboTHI CTYIEHTHI MOTYT HCIIONB30BATh cieAyromue UHTepHeT-pecypest: )

1. https://meduniver.com — MeauIMHCKAN HHPOPMAIIHOHHEIH CaiiT.

2. https://www.twirpx.com — Bce s cTynenTa

IneKTPOHHO-0HOIHOTEYHbIE CHCTEMBI:

9BC «CIIEI'YBM»

9BC «KOHCVIETAHT CTY/IEHTAY

Cnpapouno-npasoBas cucteMa «KoncyasranTI Imrocy

VuusepcuTerckas nHMGopMalronnasg cucrema «POCCHUSA»

IMosHoTekcToBas 6asza panuex POLPRED.COM

Hayunas snexrpornas 6uomioteka ELIBRARY.RU

Poccuiickasg HayuHag CeTb

DexTpoHHO-OuOIMoTeunas cucteMa JOlib

Basa JIaHHBIX MeX/YHAPO/IHBIX HH/IEKCOB HaVuHoro imruposanus WebofScience

NN B WD =




10. ITonHOTEKCTOBAsT MEXXIUCHUIUIMHApHAA Oa3a JAHHBIX IO CENBCKOXO3ANCTBCHHBIM H
skonoruyeckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL
SCIENCE DATABASE v

11. DnexTponuble KHUTH u3narenscTsa «IIpocnext Haykm» http://prospektnauki.ru/ebooks/

12. Komnexius ~ «Censckoe — xo3siictBo.  Berepunapus»  m3marensctBa  «Ksagpo»
http://www.iprbookshop.ru/586.html

9. METOAUYECKUE YKA3AHMUS I OBYYAIOIIIUXCA
I10 OCBOEHHMIO JUCITMITIINHBI

MeTonuyeckue peKOMeHJAIlMH JUIi CTYIEHTOB — 3TO KOMIUIEKC DPEKOMEHJALui u
pa3bACHEHHIA, TO3BOJIAIONIUX CTYAEHTY ONTHMAIBHEIM 06pa3oM OpraHH30BaTh npouecc Hsyqemm
OaHHOH JACHUTUIMHBL
CogeprxaHre METOAMYECKHIX PEKOMEHAAIMH, KaK IPaBUIIO, MOXKET BKJIIOYATH:

e CoBersl 10 IUIAHHPOBAHUIO H OpraHM3alli¥ BpPEMEHU, HEOOXOMHMOro Ha
H3ydeHue qucHUIMHEL. Onucanue MOCIeA0BATENbHOCTH JCHCTBHN CTYACHTA,
HJIN «CIIEHApUil U3y4eHUs AUCIUIIITHHELY.

VTpeHHee BpeMs SBISETCS CaMBbIM IIOAOTBOPHEIM Ui yue6Ho# pabotsl (¢ 8-14 uacos),
3areM mocieobenennoe BpeMs (c16-19 gacoB) u BeuepHee Bpems (¢ 20-23 uacoB). Cambiii
TPYAHBIA MaTepHal PEKOMEHAYETCSA K H3YIEHHIO B Hada)ie KaXKI0T0 BpEMEHHOTO HHTEPBAJIa IOCHe
otapixa. Uepes 1.5 yaca paGoTsl HeoOxomuM mepepsB (10-15 mumuyT), yepes 4 yaca pabGoTel
IepepEIB AO/DKEH cocTaBIATh 1 gac. YacTeio HaydHOH OpraHM3allMM TPyZAa SBJISETCS OBJIAJICHHE
TEXHUKON YMCTBEHHOTO Tpy/a. B HOpMe CTyAEHT NOJDKEH YAEIATh YISHHIO 0koj0 10 4acoB B IeHb
(6 gacoB B By3e, 4 uaca — 10Ma).

e Pexomenpanuu o paboTe HaJ JICKIUOHHBIM MaTEPHAIIOM.

ITpu MOATOTOBKE K JIEKIMH CTYNEHTY PEKOMEHIYEeTCs:

1) mpocMOTpETh 3aMUCH MPEIIECTBYIOMEH TEKIMH U BOCCTAHOBUTD B IIaMATH paHee H3y-
YeHHBIH MaTepual;

2) moJyIe3HO MPOCMOTPETD U NPEJCTOSIINH MaTepHan 6yAyLIei JeKIuy;

3) ecnu 3aaHa CaMOCTOATENbHAS IMPopaboTKa OTAENBHBIX (parMEHTOB TEMBI IPOLLIOH
JIEKIIHH, TO €€ HaJl0 BHINOJIHUTh HE OTKJIA/IbIBAS,

4) IICUXOJIOTHYECKH HACTPOUTHCA Ha JIEKIHIO.

Ota paboTa BKIIOYAET JBa OCHOBHBIX 3Tana: KOHCIIEKTHPOBAHHUE JICKIMHI H IOCIEAYIOIYIO
paboTy HaJ JEKIMOHHEIM MaTCpHAIOM.

Tlox KOHCIIEKTHPOBAaHHEM NOAPA3yYMEBAIOT COCTABICHHE KOHCIIEKTA, T.€. KPATKOTO IHCh-
MEHHOTO M3JI0KEHHS COAEPKaHUS Yero-IM00 (YCTHOTO BBICTYIIIEHUS — PEYH, JICKIHH, TOKIaJa 1
T.I1. WJIH THCEMEHHOTO HCTOYHMKA — JOKYMEHTA, CTAaThH, KHUTH H T.I1.).

Meroayka paGoTHI IpH KOHCIIEKTHPOBAHUM YCTHBIX BBICTYIUICHHH 3HAYUTENIBHO OT/IHa-
eTcs OT METOAMKH pabOTEI IPH KOHCIEKTHPOBAHUH ITACHMEHHBIX HCTOYHHUKOB.

KoHcnekTHpysh NUCEMEHHBIE HCTOYHHUKH, CTYACHT MMEET BO3MOXKHOCTH HEOJHOKPATHO
[IPOYHTATH HYXHBIA OTPHIBOK TEKCTa, OPa3MBICIHTE HaJl HUM, BEIICIUTE OCHOBHEIE MEICIIH aB-
TOpa, KpaTko cpopMyIMpOBaTh UX, a 3aTeM 3anucarh. [Ipn HEOOXOANMOCTH OH MOXET OTMETHTE
H CBOE OTHOIIEHHE K 3TOH Touke 3peHHs. Ciymias e JeKIHIO, CTYAEHT GONBIIYIO YacTh KOM-
IUIEKCA YKA3aHHBIX BhIIIE paboT TODKEH OTKIAABIBATh Ha APYTO€ BPeMs, CTPEMICH HCIIONB30BaTh
KaXKIYI0 MUHYTY Ha 3allUCh JICKIMH, a He Ha €6 OCMBICIIEHHME — JUIA 9TOT0 yXe He OCTacTCH Bpe-
MenH. ITo3ToMy pu KOHCIIEKTHPOBAHMH JIEKIIMA PEKOMEHAYETCS Ha KaXKA0H CTPaHHUIIE OTACIATE
II0JIA JUTA TIOCTIETYIONMX 3anKcell B JOIOIHEHHE K KOHCIIEKTY.

3anucas JIEKIMIO WM COCTABHB €¢ KOHCIIEKT, HE ClIeJ[yeT OCTaBIATh paboTy Hax JNeKIUOH-
HEIM MaTepHaJIOM IO HaJaia IOJArOTOBKH K 3adeTy. HyxHO mpojenars Kak MOXHO paHbIIE Ty
paboTy, KOTopas COHIPOBOXKAAET KOHCIEKTHPOBAaHUE MHCBMEHHBIX MCTOYHHKOB M KOTOPYIO HE
yIAIoCh CAeNaTh BO BPEMsl 3aIIUCH JIEKIIHH, - IPOYECTh CBOM 3aIIHCH, PACITH(POBAB OTAEIbHbIE
COKpAIIEHHS, IPOAHATH3HPOBATh TEKCT, YCTAHOBHUTH JIOTHYECKHE CBA3H MEXY €r0 dJIEMEHTaMH,



B psAJie CIy4yaeB IIOKa3aTh UX I'pad)M4eCcKH, BBIICITATD IJIaBHBIE MBICIH, OTMETHTH BOIIPOCHI, Tpe-
Oyrolmue AOTOIHUTENEHOU 00paboTKH, B YACTHOCTH, KOHCYNbTAlHH NIPEHOJaBaTeNs.

ITpu paboTe HaJx TEKCTOM JIEKIWH CTYAEHTY HE00X0 M0 00paTHTE ocoboe BHIMaHHE Ha
npo6aeMHBIE BOIIPOCHL, IIOCTaBJICHHEIE IPENOAaBaTeIeM [IPH UTCHHH JIEKIUHY, a TAK)KE Ha €ro 3a-
JaHUS ¥ peKOMEHIallNH.

Jns KaXxao# NEKIHH, NpaKTHIECKOTO 3aHATHS M JabopaTopHOH paboTel MPHBOJATCS HO-
Mep, TeMa, IIepedeHb pacCMaTPUBAaEMBIX BOIIPOCOB, 00BEM B Hacax M CCHUIKH Ha PEKOMEHIYEMYIO
MHTepaTypy. JIid 3aHATHI, IPOBOIAMBIX B HHTEPAKTHBHEIX (OpMaXx, JOIDKHA YKA3bIBATHCA HX Op-
raHU3aIHOHHAs pOopMa: KOMITBIOTEPHAS CUMYJIAIHS, AETI0Bas WM POJIeBas Urpa, pa36op KOHKpeT-
HOH cUTyallMH H T.I.

e PexoMeHAANMH NO NOATOTOBKE K MPAKTUYECKUM 3aHATHUSIM.

IIpakTuyeckue (CeMMHApCKUE) 3aHATHS COCTABIAIOT BAXKHYIO YacTh NpodeccHOHANBHOM
HOATOTOBKH cTyZAeHTOB. OCHOBHAS LENb IMPOBEJECHUS NPaKTHYECKUX (CEMHHApPCKUX) 3aHATHH -
(dbopMEpOBaHKE Y CTYACHTOB aHAINTHYECKOT0, TBOPUYECKOrO0 MBIIIEHUS ITyTeM IpHOOpeTeHHs
[PaKTHYECKMX HABBIKOB. TaK ke MpaKTHYEeCKUe 3aHATHS MPOBOIITCS C LIENbIO YITyOneHus 1 3a-
KpeIUIeHNs 3HaHUM, MOTyYeHHBIX Ha JIEKIMAX U B IIPOIIECCEe CaMOCTOATENbHOK paboTs! Haj HOp-
MaTHBHEIMHM JIOKYMEHTaMM, yueOHO#M M HayyHo# ynuteparypoii. [Ipm moaroToBke K mpakTHue-
CKOMY 3aHSTHIO TSl CTYICHTOB HEOOXOIHUMO H3YIHTh MM IOBTOPHTH TEOPETHUECKHH MaTepHaT
10 3aaHHOM TeMe. )

Ipu moAroTOBKE K MPAaKTUYECKOMY 3aHSATHIO CTYACHTY PeKOMEHAYETCS IPHACPKHUBATECI
CJIEYIOLIETO ANITOPHTMA!

1) 03HAaKOMHUTHCS € IUTAHOM IMPEJCTOSIIETO 3aHATH;

2) mpopaboTaTh JTUTEpaTypHbIE UCTOYHUKH, KOTOphle OBUIM PEKOMEHIOBAHBI M O3HAKO-
MHTBCA ¢ BBOJHBIMH 3aMEUaHUAMM K COOTBETCTBYIOIUM pa3fienaM.

Mertoaudeckue yKa3aHHA K IPAaKTHIECKUM (CEMHHApCKUM) 3aHSATHAM IO JHUCIUIUIHHE
Hapsaxy ¢ pabodeif mporpamMMoii u rpagukoM ydeGHOTO mpoLecca OTHOCITCA K METOAMYECKHM
JTOKYMEHTaM, OIPEeJIENISIONAM YPOBEHs OpraHi3allii H KagecTBa o6pa3oBaTeIbHOTo IpoLecca.

Cozepxanue IMpakTHYECKNX (CEMHHAPCKHUX) 3aHATHH QUKCHpyeTcs B pabodux ydeOHBIX
HIporpaMMax IUCIMIUIMH B pa3zenax «llepedeHs TeM NpaKTHYECKMX (CEMHHAPCKHX) 3aHATHII».

Baxueimieii cocrapnstoueit mo6oit GpopMbl IPaKTHUECKUX 3aHATHH SBIAIOTCS 3aMaHu.
OCHOBA B 33/IaHUM - [PUMEP, KOTOPEIH pasbHpaeTCs C MO3ULMM TEOPUH, Pa3BHTO# B ekiuH. Kak
IIPaBHJIO, OCHOBHOE BHHMaHHe yaensaeTcs (JOpMUpPOBAHUIO KOHKPETHEIX YMEHHI, HABBIKOB, YTO H
ompefenseT CoAepXKaHHe ACATENbHOCTH CTYACHTOB - PEleHHe 3ajad, JlabopaTopHEIe paGoOTHL,
YTOYHEHHWE Kareropuit 1 MOHATHH HayKH, ABIIOMMXCA IPEANIOCHUIKOMN IPaBHIBHOIO MBINIICHHS
H peyH.

ITpakTiyeckue (CeMUHAPCKUE) 3aHATHS BBIIOJIHSIOT CIEIYIOLIHE 3a]ayn:

- CTHMYJIUPYIOT PETYJIAPHOE H3yUEHHE PEKOMEH Ty MO IMTEPATYPHI, 8 TAKKE BHAMATENb-
HO€ OTHOIIEHNE K JIEKIHOHHOMY KYpCY;

- 3aKPEIUIAIOT 3HAHUS, TIOyUIEHHEIE B IIpoLecce JIEKIHOHHOTO O0Y4YeHHS U CaMOCTOATE IR
HO# paboTHI HAJ IUTEPATYpOit;

- pacmUpsIOT 006EM MPodecCHOHANBPHO 3HAYMMEIX 3HaHHMH, YMEHHI, HABLIKOB;

- O3BOJIAIOT MPOBEPUTH MIPaBUILHOCTE paHee MOMY4YEHHEBIX 3HAHUIA;

- IPUBUBAIOT HABBIKU CaMOCTOSATEIHHOIO MBIIIJICHHUS, YCTHOIO BBICTYILIICHHUS;

- CITOCOOCTBYIOT CBOOOJHOMY OIIEPHPOBaHUIO TEPMHHOJIOTHEH;

- IPEOCTABNISIOT IPETIOAaBaTeN0 BOZMOXKHOCTE CHCTEMATHYECKH KOHTPOJIHPOBATh Ypo-
BEHb CAMOCTOATENbHOI pabOThl CTYAEHTOB.

Meroauyeckie yKa3aHHA K NPAKTHYECKAM (CEMHHAPCKHM) 3aHATHAM II0 JHCHMIUIMHE
JIOJDKHEI OBITH OPHEHTHPOBAHEI HA COBPEMEHHBIE YCIIOBUSA X034HCTBOBaHMS, NEHCTBYIONHE HOP-
MAaTHBHBIE JOKYMEHTBHI, IEPEA0BHIC TEXHONOTHH, Ha NOCTIEAHHNE NOCTHXECHUSA HAYKH, TEXHUKH H
IPaKTHKH, Ha COBPEMEHHBIE IPEACTABICHHIA O TEX HIIH MHBIX ABJICHUAX, M3y4aeMOi IEHCTBUTE b=
HOCTH.

e PexomeHzaiuu 0o paboTe ¢ IMTEpaTypoi.



PaGota ¢ nuTepaTypoil BaXKHEIH 3Tal CaMOCTOSATENBHOK paboThI CTYJEHTa IO OCBOCHHIO
npeaMera, CoCOOCTBYIOIMIA HEe TONBKO 3aKPEIJICHHIO 3HAHHMH, HO ¥ PaCIIMPEHHIO KPYyrosopa,
YMCTBEHHBIX COCOOHOCTEH, MaMsTH, YMEHHIO MBICIATE, H3JIaraTh M IOATBEPXK/IaTh CBOH THIO-
Te3HI ¥ Hued. KpoMe Toro, pasBUBAIOTCS HABBIKH HAy4HO-HCCIEAOBATENBCKOR paGoTE, HEOGXO0-
JMMBIC B JajpHelmed npodeccnoHaNbHON IeATENbHOCTH.

[Mpuctynas K H3YYSHHIO JIATEPATYPEI 110 TeME, HEOOXOMUMO COCTABIATH KOHCHCKTEI, BEI-
IHCKH, 3aMeTKH. KOHCIEKTHPOBATh B 0043aTEIBHOM HOPAZKE CIEAYET TPYAbI TEOPETHKOB, KOTO-
pBIE TO3BOJISIIOT OCMBICIIHTE TEOPETHIECKHH 6a3uc uccaenoBanus. B ocTanbHOM MOXKHO OrpaHH-
YHTHCS BHLIIMCKAMH H3 H3YYEHHBIX MCTOYHHKOB. Bce BBIMHMCKH, IHATATHl 00A3aTENIBHO JOJDKHEI
HMETH TOUHBIH «06paTHLIA afpecy (aBTOp, Ha3BaHUe paboTHI, O U3aHHUs, CTPaHHIA U T.1.). XKe-
JIaTeNBHO HAHCATh COKpAalIeHHOE Ha3BaHUe BONPOCA, K KOTOPOMY OTHOCHTCS BBITHCKA HIIH [H-
tata. KpoMe Toro, HeoGX0AUMO HAYUUTECS Cpa3sy XKe COCTABIATh KAPTOTEKY CHEIHATbHOMN IUTe-
PaTypHl ¥ My6IHKAIME MCTOYHMKOB, KaK NPEUIOKEHHBIX MPETIO/iaBaTeNeM, TaK H BBISBICHHBIX
CaMOCTOSATENHHO, a TAKXKe 00paTHThes K OHONMmorpadHIECKUM CIpPaBOYHHUKAM, JIETOMHCH XYp-
HaJIbHBIX CTaTel, KHIDKHOM JIETONKCH, ped)epaTHBHEIM XypHanaM. [Tpu 3ToM myOnuKaImy HCTOY-
HHMKOB (CTaTell, Ha3BaHWsS KHWUT M T.J.) HACAaTh HAa OTJENBHEIX KapTOUKaX, 3all0JIHATE KOTOPBIC
HeoOX0JUMO COTIacHo mpaBuiaM Gubnuorpaduyeckoro onucanus (GpaMuus, HHAIMANIBI aBTOPA,
Ha3BaHHe paboTeL. MecTo M3aHus, U3aTeIbCTBO, TO/l U31aHHs, KOJIMIECTBO CTPAHHUIL, a JJIS XKYP-
HaJbHBIX CTaTel — Ha3BaHHUeE XypHAJa, Foj H31aHusd, HoMepa cTpanun). Ha kaxnoi kapTouke ue-
necoobpasHo GUKCHPOBATH MBICIH aBTOPA KHHIH MM (DAKT U3 3TOM KHUTH JIMIIE IO OXHOMY KOH-
kpeTHOMY Bonpocy. Ecii B paGoTe, iaxe B ToM e ab3alie Hid pase, CONEPXKaTCs eme CyRICHHUS
niu GaKTH IO IPYTOMY BOIIPOCY, TO HX CIIEAYET BHIIHCHIBATE HA OTACIBHYIO KapTouky. M3moxe-
HHeE JO/DKHO OBITh CXXKaThIM, TOYHEIM, €3 CyOBeKTHBHBIX olleHOK. Ha 060poTHOHM cTOpOHE Kap-
TOUYKH MOXKHO AeNAaTh COOCTBEHHEIE 3aMETKH O NaHHO! KHUT'E HIIM CTAaThe, €€ COACPIKAHNH, CTPYK-
Type, O TOM, Ha KaKHX HCTOYHHKAX OHA HAIMCAHA M IIp.

e PaspsacHeHus 10 moBoAay paGoOTHI C KOHTPOJNBHO-TECTOBLIMH MarepHalaMH HO Kypcy,

PEKOMEHIAIUH 110 BBIIONHEHUIO JOMAIIHUX 3a/laHuM.

TectupoBaHue - 3TO MpOBEpKa, KOTOpas MO3BONSAET OINPENENUTh: COOTBETCTBYET JIH
peaNbHOE TOBEJICHAE MPOTPAMMEI OXKH/AeMOMY, BEIIONHHB CIEIHANbHO NojoOpanHbii Habop
TecToB. TecT — 3TO BBINOJHEHUE ONPENENCHHBIX YCJIOBHM M AeficTBUl, HEOOXOMUMBIX IUIL
IpOBEPKKM paboTHI TecTHpyeMoit GbyHKiuA HiH e€ dacTi. Ha kaxnpiii BOIpoC MO JUCLUIUIHHE
HeoOXOIMMO IIPAaBHIBHO OTBETHTh BHIOPAB OJMH BapHAHT. ‘

10. BOCIIMTATEJIbHASI PABOTA

B paMkax peanm3anuy AUCLUILIMHGI IPOBOJUTCS BOCIMTATENbHA paboTa st HopMUpOBa-
HHS COBPEMEHHOTO HAYYHOTO MHPOBO33PEHHS M CHCTEMBI 6a30BBIX HEHHOCTEH, popMUpOBaHHS U
PasBUTHS J{yXOBHO-HPAaBCTBEHHBIX, IPAXIAHCKO-NIATPHOTHIECKAX LIEHHOCTEH, CHCTEMBI 3CTETH-
YeCKHX H 3THYECKUX 3HAHHiL M IeHHOCTEH, YCTAHOBOK TOJIEPAHTHOTO CO3HaHUA B 06miecTBe, dop-
MHpPOBaHKA y CTYICHTOB IOTPeGHOCTH K TPYAY Kak IepBoii )KH3HEHHOH HeOOXOMMOCTH, BRICIICH
IIEHHOCTH M TTIaBHOMY CITOCO6Y MOCTIDKEHHS XHU3HEHHOTO YCIeXa, A/ OCO3HAHUA COHAIBHOM
3HAYMMOCTH CBoeit Oynymel npodeccun.

11. MEPEYEHb THO®OPMAIIMOHHBIX TEXHOJIOTHHA, NCTIOJIb3YEMBIX
IIPH OCYIIECTBJIEHAY OBPA3OBATEJIbHOI'O ITPOITECCA
11.1 MndopManiHOHHBIEC TEXHOJOIHH

B yueGHOM mporiecce N0 TUCIHUIUIMHE IPEIYCMOTPEHO HCIIONB30BAHHE THPOPMAHOHHEBIX
TEXHOJIOTHH:
*  BeJeHHE NMPAKTUUCCKUX 3aHATHH C UCIIONb30BAaHHEM MYJIETHMEINA,
* MHTEPAaKTHUBHBIE TEXHOJOTHH (IIPOBENCHME [HATOTOB, KOJUIEKTHBHOE OOCYXMICHHE
Pas/IM9HbIX HOAXOXOB K PEIICHHIO TOH M HHOH y4e6HO-IIpOdeCCHOHANBHON 3a/1a4n);



*  B3aUMOZECHCTBHE ¢ 00YJYaIONMMHUCS TOCPEICTBOM 3IEKTPOHHOMH IIOYTHI,

e coBMecTHas pabora B DieKTpoHHOM KHGOPMAIMOHHO-00pa3oBaTeNbHON Cpene
CII6I'YBM: https://spbguvm.ru/academy/eios/

11.2; IIporpaMmMHOe oGecnieeHHe

Ilepedens JUIEH3NOHHOTO H ¢BOOOJHO PACIIPOCTPAHAEMOT0 NPOrPAMMHOI0
obecIieyeHns, B TOM YMCJie OTe4eCTBEHHOT0 IPOH3BOACTBA

No Hassanne pekoMeHAYEMBIX IO pasfenaM 1 JTunensus
11 /;1 TeMaM IPOrpaMMbI TEXHUYECKHX U
KOMITBIOTEPHBIX CPEICTB O0yUEHHs
1 MS Power Point 67580828
2 Libre Office csobozauoe [1O
3 OC Ansr O6pazoBanue 8 AA0.0022.00
4 ABUC "MAPK-SQL" 02102014155
5 MS Windows 10 67580828
6 Cucrema Koncynsrantl Iimroc 503/KJI
7 Android OC cBoboguoe I10

12. MATEPHAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA IS
OCYHIECTBJIEHUS OBPA30OBATEJILHOI'O MPOLECCA II0 TUCITMIIVINHE

HaumenoBanue
TUCITHILIHHBI
(mMoay.s),
NpPAKTHK B C€O-
OTBETCTBHM €
y4eOHbIM ILIa-
HOM

HaumeHoBante cenuaJLHLIX MO-
MelleHnii H moMeIeHni A ca-
MOCTOATEILHOH PaboThI

OcHAIMEHHOCTh CIIEIHAJBHBIX M0~
MeleHdii B IMoMelIeHMii ajasa camo-
cTosITE/ILHOM paboThI

MareMaTuka |
MareMaTHye-
CKHe METoAnl B
OHOJIOTHH

137 (196084, r. Cauxr-Ilerepbypr,
yn. YepHurosckas, oM 5) YueOHad
ayJIMTOPUS JJI IPOBEACHUS 3aHATHIA
CEMUHAPCKOr0 THIIA, TPYNIOBBIX H
HHIVBHIYaJIbHBIX KOHCYJIbTaluit, Te-
KYyILEro KOHTPOJIA ¥ IIPOMEXYTOYHOM
aTTeCTaluu

Creyuanusuposannas Mebenb:
IapThl, CTYJbs, TaOypersl, yueOHAd
JOcKa. :
Haznaonvie nocobus u yuebnvie ma-
mepuanvl: TIAKATH 0 pa3jeliaM.

138 (196084, r. Cauxt-IlerepOypr,
yi. YepHurosckas, goM 5) YueGHas
ayIMTOpUA 17 IPOBEACHH 3aHATHH
CEMHHApPCKOTO THIA, IPYNIOBEIX H
HHAMBHAYAIbHBIX KOHCYJIbTallHi, Te-
KYIIEro KOHTPOIIS ¥ IPOMEXYTOIHOH
aTTeCTalUH

Cneyuanusuposannas Mmebens!
IapThl, CTYJbs, TaOypeThl, ydeOHas
JIOCKa.

Haznaonvie nocobus u yuebuvie ma-
mepuanel: IAKaTsl 110 pa3jicnaM
O6opydosanue: IEPCOHATIBHBIE KOM-
IBIOTEPHI

206 Donpmioif uUWTANBHBIA  3ai
(196084, r. Canxrt-Iletepbypr, yiI.
Yeprurosckas, oM 5) ITomemenne
JUIS CaMOCTOSATEIbHOM paboTEI

Cneyuanusuposannas
CTOJIBI, CTYJbS )
Texnuueckue cpedcmea 0ByyeHus.:
KOMITHIOTEPHI C IIOAKIMIOYCHHEM K
ceTh «MHTEpHET» H JOCTYIOM B

Mebenb:




3IEKTPOHHYIO HHGOPMAIHOHHO-00-
pa3oBaTENbHYIO CPEAY

214 Manbiii untansHei 3a1 (196084,
r. Canxt-IletepOypr, yn. Yepnuros-
ckadg, oM 5) Ilomemenue 114 camo-
CTOATENBHOM paboTHI

Cneyuanuzupoeantas Mebenb:
CTOJIBL, CTYJbs «
Texnuyeckue cpedocmea 00y4eHUA:
KOMIIBIOTEPHl € HOJKIIOYCHHEM K
cetn «MHTEpHET» M JOCTYIOM B
SNEKTPOHHYIO HH(POPMAIMOHHO-00-
pa3oBaTENBbHYIO CPEXyY

324 Otaen MHQOPMALUOHHEIX TEX-
ponoruit (196084, r. Canxr-Ilerep-
Oypr, yi. YepHnurogckas, gom S5) Ilo-
MEIIEHHE IS XpaHEeHHs | IpoduiaK-
THYECKOT0 00CIyXKuBaHHsA y4eOHOTO
obopynoBanus

Cneyuanusupoeannas Mmebenw:
CTOEL, CTYJIbS, CIIEUATLHEINA MHBEH-
Tapb, MATEPUANIE] U 3aaCHBIC YacTH
Ui MpoUITAKTAYECKOTO OBCIY K1~
BAHHAS TEXHHYECKUX CPEJICTB obyue-
HUSA

Bokc Ne 3 CromspHas macTepckad
(196084, r. Caukr-Iletepbypr, yi.
YepHUroBckas, 10M 5)

IMoMelmenue a8 XpaHeHHus: ¥ npodu-
NAaKTHYECKOro 00CITyXUBaHUA y4ueO-
HOTO 060pyIOBAHUS

Cneyuanuzuposannas Mebenb:
CTOJIBL, CTYJIbS, CHIEIAANbHEIH HHBEH-
Taph, MaTEpUANB! s NpodHIaKTH-
YeCKOro 00CITyKHBaHUS CIICLUAIN3H-
poBaHHOI MeGenn

ITpunoxxenue 1 Ha 44 1.
Pabouyro nporpaMmy COCTaBHIL:

KapauaaT XHMHYECCKHX HAYK

JOLEHT A H. Bapeiues
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MusnuctepcTBO cenbekoro xo3giictBa Poccuiickoit Genepanun
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BBICIIETO 0Opa30BaHUS
«Cankr-IletepOypreckuii rocyilapcTBEHHBIN YHUBEPCUTET BETEPHUHAPHOM
MeIUITHMHED)

Kadenpa Heopranuieckoii XMMHH H GHOPH3IHKH
®OHA OIIEHOYHbLBIX CPEACTB
TeKyIero KOHTPOJIsi/IPOMeKyTOUHOH aTTecTanuu 00y4aiomuxcs NpH
ocoenun OIIOII BO, peanunsyomeit ®I'OC BO
I10 JUCLUILIAHE

MATEMATHUKA K MATEMATHYECKHME METO/bI B BUOJIOTMH
YposeHs BeIcIIEro 06pa3oBaHus
FAKAJIABPUAT
Hanpasnenne noarorosku 06.03.01 buosorus
IIpoduas buoskosorus
Ounas popma oGyueHus

I'ox Havana nmogroroBku - 2026

Cankr-IletepOypr
2026 r.



1. ITACIIOPT ®OHJIA OIEHOYHBIX CPEICTB

Ta6auna 1
®opMupyembie KonTpoaupyemsie
Ouenounoe
Ne KOMITeTeHIUH pa3gennl (TeMbl)
CpeacTBO
JcuImIMHbLI
L. VK-1 CrnocobeH OCyIECTBISTh IOMCK, | JIMHEHHAs TecTsl
KpPUTHYECKHi aHalmu3 M CHHTe3 HH(OpMAIUH, anrebpa
2. | IpUMeHATh CHCTEMHBI TOAXOA A pelieHus | AHATHTHIECKAs Tectix
IIOCTABJIEHHBIX 3a/1a4: reOMETPHSL
3. VK-1.1 AmammsupyeT 3anady, Beimenss ee | Huddepenumanbroe TecThI
6a30BbIe COCTABIAIOMIKE. HCYHCJICHHE
4. VK-1.2 Onpenenser, untepnperupyer H | Marerpamstoe TecThl
pamxupyer  HHbOpManMio, TpebyemMylo Ul | HCUHCIICHHE
5. | pereHus MOCTaBJICHHOM 3a/1a4y. OOBIKHOBEHHBIE
VK-1.3 Ocymectiser nouck uHbopManuu | TuddepennpaibHbe Tectrt
IS pelleHyst TOCTaBICHHO 3a/auy [0 pa3sIMYHEIM | YPABHEHUS :
6. | TMIaM 3aIpoCoB. Psiyiet TecTr
7. VYK-1.4 PaccmarpuBaeT H  npearaer | Teopus BEpOSTHOCTEH TecTrl
8. | BO3MOXXHbIE BapHaHTEI pEIICHHS IIOCTABIEHHOH | J[MCKpETHEIE CIydaiiHble
Tectrl
3aJ1a4ym. BEJTMYNHBI
OIIK-6 Cmocobern  wmcmone3oBaTlh B
npodecCHOHABHOM  JEATENBHOCTH  OCHOBHEIE




3aKOHBI PU3NKH, XHMUH, HayK 0 3emiie U GHOJIOTHH,
TMPUMEHATh METOJBl MATEMaTH4ecKoro aHaiu3a M
MOJIETUPOBaHMH, TEOPEeTHYECKHIX "
SKCIIEPHMEHTANBHEIX HCCIE0BaHul, mpuodperars
HOBBIE MAaTreMaTHYECKHE M €CTCCTBCHHOHAyUHBIC

3HaHW, HCHIONB3YS COBPEMEHHEIE
o6pazoBarebHbIE " uH(OpPMAIMOHHBIE
TEXHOJIOTHH:

OIIK-6.1 Hcmoms3yeT B npodeccroHanbHOH

JNEATCIBHOCTH OCHOBHBIC 33aKOHBI (bHBIfIKI/I, XUMHH,

Hayk o 3emiie H GHOJIOTHH.

OITK-6.2 IIpumenser METOIEI
MaTeMaTHYeCKOr0 aHalnu3a U  MOACTHpPOBAHHA,
TEOPETHUECKUX 31 IKCIIEPUMEHTANBHBIX
HCCIIEAOBAHU.

OIIK-6.3 Cmocoben mpuoGperars HOBEIC
MareMaTH4YecKie W eCTEeCTBEeHHOHAydHBIE 3HAHHA,
HCIIONB3YS COBPEMEHHBIE OOpasOBaTeNBHEIE M
HH(pOpMAINOHHBIE TEXHOIOTHH.

IIK-1 Cnocoben SKCILUTYaTHpOBAaTh
COBpEMEHHYIO ammaparypy u o0opynoBaHHE s
BBIIOJIHEHUSA HAyJHO-MCCIIEAOBATENLCKUX TONEBBIX
1 naboparopHbIx Guonorndeckux padot (ITIK-1):

IIK-1.1 ITpumenser B CBOE€H IEATENBHOCTH
aHATMTHYECKOe JlaboparopHoe  00opyHoBaHUE,

cpezcTBa BBIYHCITHTENEHOM TEXHUKH,
KOMMYHHUKAITAH ¥ CBSI3H.

IIK-1.2 ITporogut nabopaTopHBIE
HCCIEOBAaHUA, 3aMeEphl, AaHAIU3Bl OTOOPAHHBIX
IPHPOIHBIX 00pasios; pabotaet Ha

aHAJINTHYECKOM JabopaTopHoM 0OOpyIOBaHHH,
ACIIONIB3YET ABTOMAaTH3NPOBAaHHEIC CHCTEMBI
KOHTPOJISL KOJIOTMYIECKOTO COCTOSHHA TEPPUTOPHH.

IIK-7 CnoocobeH HCNONB30BaTh OCHOBHEIC
TEXHHYECKHE CpeAcTBa IOKCKa  Hay4HO-
Ouonornueckoif  mHbOpMAIMH, YHHBEPCAIHHEIE
TIAKeTHl TMPHUKIAJHBIX KOMIIBIOTEPHBIX IPOrpaMM,
CO3/1aBaTh 6a3nl 9KCIIEpUMEHTANBHBIX
OHOIOTHYECKHX JIaHHBIX, paboTtathb c
Oouomornueckoii uH(opmManumeii B IMOOANBHBEIX
KOMIIBIOTEPHBIX CETAX:

IIK-7.1 IlpoBomuT MNEpPBUYHBIM  IIOMCK
uHdOpMallUK 1O 3aJaHHOW TeMartuke (B T.4., C
HCTIONBE30BaHUEM OTKPHITHIX 0a3 JaHHBIX).

[IK-7.2 HUcnmone3yeT B CBOEH AEATENBHOCTH
YHHBEpCATLHBIC TAKETHI IIPUKJIATHBIX
KOMITBIOTEPHBIX IIPOTPAMM.

ITK-7.3 Co3zmaer 0a3bl 3KCHIEpUMEHTAIBHBIX
OHOJIOTHYECKUX JTaHHBIX.

PaGorta ¢ penepansHpIMU
roCyIapCTBEHHBIMU
HHGOpMAITMOHHBIMU
cucremamu (PI'UC) B
AOmynarope GIUC.

TecTnl




IIpumepHbIii nepeveHb OLEHOYHBIX CPeICTB

Tadamnma 2
No Haumenopanue | Kparkas xapakTepHCTHKa OLICHOYHOIO IlpencraBnenue
OIICHOYHOTIO CpeIcTBa OIICHOYHOTO
cpencTBa cpencTaa B (oHzme
1. CucreMa CTaHIapPTH3UPOBAHHBIX
3aJlaHMi, TO3BONMIONIA ®oHI TeCTOBBIX
Tect aBTOMATU3HPOBATH IPOLERYPY 3aaHui

M3MEpEeHUs YPOBHS 3HAHHUHI ¥ YMEHUH
obyuaromerocst
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3. HNEPEYEHDb KOHTPOJIBHbIX §A1[AHI/II7I M MHBIX MATEPHAJIOB,
HEOBXOIUMBIX UISI OIEHKU 3HAHUM, YMEHHNH, HABBIKOB U OIIBITA
AEATEJBHOCTHA

3.1. Tunosbie 3aJaHAA LIS TEKYLIEro KOHTPOJIA YCIIEBA€MOCTH

3.1.1. Bomnpocsl 1,15 TecTOB
TecTh! 11t OLIEHKY KOMIIETEHIIHH:
YK-1 Crioco6eH OCYIIECTBIIATS IIOKCK, KPUTUYECKUH aHATM3 U CHHTE3 HHGOpMaluy,

NPUMEHSATEH CHCTEMHBIH ITOIXOM AN PEIICHNS OCTaBIEHHbIX 3a1a4:

VK-1.1 AnamuzupyeT 3agady, BeLIEIII ee Oa30BhIE COCTABIAIONIHE.

VK-1.2 Onpenenser, HHTEPIPETHPYET H PAHXHPYeT HHPOPMALIHIO, TpeOyeMyo s
pelIeHNs IOCTaBICHHO 3a1a4H.

YK-1.3 OcymiecTBnsier nouck HHGOPMALHHU AJI PEIICHUS [TOCTaBJIEHHOM 3a/1a4H 110
Pa3sNTHYHBIM THIIAM 3aIpOCOB.

VK-1.4 PaccMaTpuBaeT U IpegaracT BO3MOXKHEBIC BAPHAHTEI PEIICHU MIOCTaBICHHOM
3a1aqu.

3ATAHUSA 3AKPBITOT'O THITIA

3aganusa KOMﬁHHPIpOBaHHOFO THIIA C BLlﬁOpOM OJHOr0 BEPHOIro 0TBETA U3 NPEIAIOKEHHBIX
BapHaHTOB

VK-1.1 AHanmusupyer 3aady, BELICAI €€ 6a30BBIE COCTABIIAIONIME.

3aganue 1.

Ipoyumaiime 3a0anue u gvibepume npasUIbLHLLY OMEEm.

CucreMa HABUTALMH CaMOJIETa HHPOPMHUPYET MacCaXUpa O TOM, UTO IMOJIET IIPOXOJIHUT HA
seicoTe 20 000 dyToB. Beipasute BeicoTy nonéra B Merpax. Cunraiite, uro 1 ¢yt pasen 30,5 cm.

1) 610;

2) 3050;

3) 6100;

4) 30500.

Sanumure mudpy, 104 KOTOPOH yka3aH BEpHBIH OTBET

OtBert: 3

3ananue 2.

IIpoyumatime 3a0anue u goibepume nPAsUNLHLLI OMEeEM.

Yr1o6El NPOMTH B CIEAYIOIHMI Kpyr copeBHOBaHMi, (yTOONBHONH KOMaHIE HYXHO
HabpaTh XoTs Obl 6 OUKOB B ABYX Urpax. Ecim koMaH/a BRIMTPEIBACT, OHA TIONYYaeT 5 OUKOB, B
ciaydae HUYbeit — 1 ouko, eci mpourpeBaeT — 0 ouxos. HalinuTe BEPOATHOCTE TOTrO, YTO
KOMaHJIe YNacTCs BEIATH B CICHYIOIIHH Kpyr copeBHoBaHui. CumMrTaiiTe, YTO B KXKINO#H Hrpe
BEPOATHOCTH BHIMIPHILIA M IIPOMTPhINA OAHHAKOBEI M paBHEI 0,3,

1) 0.22;

2) 0.33;

3) 0.44;

4) 0.30.

3anmnuTe nEdpy, N0A KOTOPOH yKa3aH BEPHEIM OTBET

Otger: 2

3agaunwue 3.
10



Ilpouumaiime 3a0anue u gvibepume nPAGULbHbLIL OMBEM.

JlBa uenoBeKa OTIpPaBIAIOTCA W3 OMHOTO JOMa Ha IPOryJKy JO ONYIIKH Jieca,
Haxonameicda B 4,5 kM oT goMa. OnuH UAET CO CKOPOCTBIO 4 KM/4, a APyrod — €O CKOPOCTHIO
5 xm/4. Jfolima 0 ONMYyIIKM, BTOPOH ¢ TOM e CKOPOCTHIO BO3BpamaeTcs obparHo. Ha xakom
PACCTOSIHMM OT JJoMa Tpou30#aéT nx Berpeda? OTBET AaiiTe B KMIOMETpax

1) 4;

2) 3;

3)3.5;

4)4.5.

Ortser: 1

3agannsa KOMOMHHPOBAHHOr0 THIA ¢ BLIGOPOM HECKOJIBKHMX BEPHELIX 0TBETOB H3
NpeIJI0KeHHBIX BADHAHTOB

3aganue 4.
IIpouumaiime 3a0anue, vibepume nPasulbHLLE OMBEENbL.
Cpenu nepedrCIICHHBIX HIDKE KBapaTHBIX YPaBHEHHH NBA pa3iIMIHBIX KOPHS HMEIOT:

1 x2+2x+4=0

2) 3x* +7x+2 =0,

3) x? 4+ 2x+4+2 = 0.

4 )7x%* — 2x —329 =10,

3anummTe WEQPEL, M0/l KOTOPHIMU YKa3aHbl BEPHBIE OTBETHI
Ortsert: 24

3apanue 5.

IIpouumaiime 3a0anue, gvibepume npasubHble OMBEEMbL.
HauMeHbIIMi KOPEHb ypaBHEHHS 2x% + 9%+ 9 = 0 puHajIEKUT TPOMEKYTKY
1) (-6;-4);

2) (-4;0);

3) (-0 ;-2);

4) (0;4)

Orteer: 23

3apanus 3aKpPBITOr0 THIIA HA YCTAHOBJICHNE COOTBETCTBUSA

3apanue 6.

IIpouumaiime 3a0anue u ycmanosume cOOmMEEmcmeue.

VeTaHOBHTE COOTBETCTBHE MEXAY anreOpanvecKUMM BBIPOKCHHUAMH H TOXACCTBEHHO
PaBHEIMH MM BHIPAKEHUAMH, [OIyICHHBIMH TIOCJIE PACKPBITHS CKOOOK M IIPHBEACHHUS TTOM00HBIX
CIaracMeIX:

Boipaskenue BoIpakeHHe MocJIe paCKpbITHS
cK000K
(2x -y)2 x? - 4y?
A 1
(x - 2y)(x +2y) - 2% x? - 5xy
b 2
(x -3y +Yy) 4x2- 2xy - 4y?
B 3
2x(x - 3y) - (x* - xy) X2 - 2xy - 3y?
I 4

11




4x? - 4xy + y*

3anumuTe B TaOMHIy BHIOpaHHEIE MU(PEI MO COOTBETCTBYIOMIUMH OYKBaMH.

A b B

r

Otset: ASB1B4I2

3ananue 7.

Ilpouumaiime 3a0anue u ycmanosume cOomeemcmeue.

YcTaHOBHTE COOTBETCTBHE MEXAY (opmynoi, 3amamomed ¢GyHKOHIO, M Ha3BaHHEM

rpajuka TaHHOH (YHKIHH.

Dopmyna Hazpanue rpaduxa
y=-3x+123 napabona
A
y=8x-3x2 ranepbona
b
x*+y*=25 psiMast
B
y =3/ OKPY>XHOCTh
r
3KCIIOHEHTA
3anuinuTe B TaONHIly BBIOpaHHEIE IIMQPHI 1101 COOTBETCTBYIOIIHMH OyYKBaMH.
A b B r

Otset: A3B1B4I2

3ananue 8.

Ilpowumaiime 3adanue u ycmanogume coomgemcmeue.
YeTaHOBUTE COOTBETCTBHE MEXAY (hopMyItoii 1 Ha3BaHHEM rpaduka

®opmy.ia

Hazsanue rpajpuxa

12




y=x+4x-3 [Ipsvas
A 1
y=—6x BetBb napabossl
b 2
y= 10 T'unep6ona
B X 3
y=3x—4 ITapaGona
r 4
[psimasi, mpoxonsinas dYepe3 HAYalo
5 | xoopauHaT

3anummre B TaGnuily BeIGpanHbIe HGPHI IO COOTBETCTBYIOIUMH OyKBaMH.

A b B r

Oteet: A4B5B31'1

3aganue 9.
IIpoyumaiime 3a0anue u ycmanogume coomeemcmeue.
VYcTaHoBHTE COOTBETCTBHE MEXY HEPABEHCTBOM H €T0 PELIEHHEM.

HepagencrBo Pemenne
Lt = 4 (_m; _ 1]
A 1
0,55 =2 (—00;1]
b 2
0,5* < 2 [1;+ )
B 3
%<2 [-1;+ o)
r 4

Zanuimure B TabaMIly BeiOpanHbie MupEI IO COOTBETCTBYIOIIMMH OyKBaMH.

A b B r

OrteeT:; A3B1B4I2

3apganue 10.

IIpovumaiime 3a0anue u ycmanogume coomseemcmeaue.

Ha pucynkax wuszoOpaxeHbl rpaduku OQyHKIui BHIA y=ax*+bx+c. Vcrasosute
COOTBETCTBHE MEXKIY 3HAKAMH K0d(GHIUEHTOB a U ¢ U rpadukaMu QyHKIHHA,

3Haxkn k03 PHINEHTOB I'paduxu pynxnmii
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a>0, c<0 ¥
A 1 n
/ N\
[1] x
a>0, ¢>0
b 2 /
/"~
a<0, ¢>0 ¥
B 3
\V

3anumuTe B Tabnuny BEIOpaHHEIE HUGPHI T0]] COOTBETCTBYIONIMMH OYKBaMH.

A b B

Oteet: A3B2B1
3agaHus 3aKpLITOro THIA HA YCTAHOBJICHHE IOC/IETOBATEIBLHOCTH

YK-1.3 OcymecTBasgeT MOUCK HHPOPMAIMH JUIS PEIICHHS IIOCTABIEHHOM 3a1aqH 110
Pa3TUYHBIM THIIaM 3aIlPOCOB.

3ananme 11.
IIpowumaiime 3a0anue u ycmanosume nocneo008amenbHOCMb.

Pacnonoxure ypaBHeHNS B IIOpAAKE BO3pacTaHUA 3HAUCHHA X.
1. x = log296-log,3

) =i
3. x%-6x+9=0

4. 3x+3=5x

Ortrer: 2431

3apanue 12.

IIpowumaiime 3a0anue u ycmanogume nocre008amebHOCHb.
Pacrionoxurte ypaBHeHUs B IOPSKE BO3pacTaHus 3HaYeHUd X.
1. 8+7x=9x+4

2. x=(2V6)*/48

14




3. (x+11)/ (x+6) =6
4. logox= "
OreeT: 3214

3ananmue 13.

Ipouumaiime 3a0anue u ycmanogume nocied08amenoHOCHb.
Pacnonoxwure ypaBHeHHs B IOPSAKE BO3pacTaHus 3HaYeHHS X.
1. 5(x+4)=-9

2. x=T72/(2N3)?

3.logs (x-2)/(x+3)=1

4. 4/(x+3)=5

Ortset: 1342

3ananue 14.

Ilpouumaiime 3a0anue u ycCmanogume nocied008amensHOCHb.
PacnonoxuTte ypaBHEHHS B IIOPSIKE BO3pacTaHUA 3HaUeHUs X.
1. (x+9)*=(x+6)*

2. 2xloga(4+x)=4—loga(x—2)

3. x= 96/(4V2)?

4. x+x/2=-9

Ortgert: 1432

3apanmue 15.

Ipoyumatime 3a0anue u ycmanogume nocied06amenbHOCMb.
Pacmonoxute ypaBHEHHS B MOPSAIAKE BO3pacTaHUs 3HAYCHHS X.
1. x=(6-10%%( 16-10"5)

2. x=2%9*

3. (x+1)?=(2-x)?

4. x=logx16

Oteer: 3421

3AJAHUS OTKPBITOI'O THIIA

VK-1.4 PaccMaTpHBaeT U mpeiaraeT BO3MOXHBIE BApHaHThI PEIICHHS [TOCTaBICHHOM
3a/1a4H.

3ananne 16.

IIpoyumaiime 3adanue u datime 060cHO8aHHbLH OmEem

Ceexue (pyktsl coxepxar 87% Boxsl, a BeicymeHHBe — 22%. Cxonpko Tpebyercs
CBEXUX (PPYKTOB IJISI PUTOTOBICHUA 49 KT BRICYIIEHHBIX (pYKTOB?

Ortsger:

87% H;O 78% n.B.
13% .. 22% H,0
B  cBexux  ¢pykrax 87%  Bomel=>  13%  nmTarensHOrOo  BEINECTBA.
B BBICYIIEHHBIX ¢bpykTax 22% BOZBL = 78% ITAT. BEIL[ECTBA.
IMyctb X Kr - KomudecTBO cBexux G(pykroB. CocTaBUM H pelMM YpaBHEHHE:
0,13 * X = 0,78 * 49
X = 6 & 49
X =294 xr

3apanne 17.

IIpouumaiime 3a0anue u datime 06ocHOBaHNbLY OMEEM.
15



CKonbKO CIIEAYET CHIrPaTh NApTHil B IIAXMAaTkl C BEPOATHOCTHIO OGEBI B OJIHOM APTHH,
paBHoit 1/3, uTo6EI HauBepOATHEHIIEE YHCIIO 00e OBUTO paBHO 57

OtBer:

HaupeposTaetimee uncio mobex k onpenensercs u3 hopmyns! np—q<k<np-+p

3neck p=1/3 (BeposTHOCTE mOOenEI), (=2/3 (BEPOATHOCTH MPOUTPHIIA), N - HEU3BECTHOE
uyncio napruil. [logcrapngs nanHble 3HaUECHNS, IONYIaeM:

—q<k—np=p,

—2/3<5-n/3<1/3,

—17/3<—n/3<-14/3,

—17<—n<-14,

ITomygaem, uto n=14,15,16 umm 17

3aganue 18.

IIpoyumaiime 3a0anue u Oaiime 060CHOBAHHBII OMBem.

B xonme Omonormueckoro skcmepuMeHTa B 4Yamky [lerpm ¢ nuTtarensHoil cpenoit
MIOMECTHIN KOJIOHHIO MUKPOOpraHu3MoB Maccoi 13 mr 3a xaxaeie 30 MHHYT Macca KOJIOHUM
yBenmuuuBacTCs B 3 pa3a. Haiinute Maccy KONOHMM MHKpPOOpPraHusMoB 4depes 90 MHHYyT mocie
Havana skcrepuMenTa. OTBeT naiiTe B MIIIMTpaMMax.

Ortser: br=bi+q™!

bs=13*33=351 mr

3aganue 19.
IIpoyumaiime 3a0anue u datime 060CHOBAHHbLIl OMBem.

JlaHEL ~ BEKTOPRL A-13;4) gy b(—6:1),  Haiimure  CcKalApHOE
IPOM3BE/ICHHE a. b,

Otser: CxaynspHOE NPOU3BEJCHHE BEKTOPOB a M b, 3a7aHHBEIX CBOHMH KOOpJAHHATaM,
HaXOAUTCS o dbopmye: a*b = x1¥x2 + yl*y2.
Haiinem cxkanspHoe npousBeneHie BeKTopoB a=(-13;4) u b(-6;1).

Ilo tbopmyne HaXOJINM:

a-b=(-13)-(-6)+4-1=82

3ananmue 20.
Ipoyumaiime mexcm u oaiime pazgepHymviii 060CHOBAHHYIE Omaem

Pemmnte ypaBHeHHe 3‘35'*"2"' 10=0
1 3x 10

OrtBer: Z2tz—==0 OI3x#0

1+3x-10x%=0

—10x2+3x+1=0 *—1

10x*-3x—1=0

D=(-3%)—4-10-(-1)=49
X1 =3-7/10-2=—1/5=—0,2
Xa = 3+7/10-2=1/2=0,5

OIIK-6 CrocofeH MCIONB30BaTh B NpodeccHoHaNbHON JeATEIFHOCTH OCHOBHBIE 3aKOHBI
(H3MKH, XUMHUH, HAayK O 3emie ¥ GHOJOTHM, IPUMEHSTh METOIEI MaTeMaTHYECCKOTO aHalIu3a M
MOJICTIMPOBAHUS, TEOPETUUECKUX H OKCIEPUMEHTANBHBIX MCCIEIOBaHMH, NPHOOPETaTh HOBBIE
MaTeMaTHYeCKHE ¥ eCTECTBEHHOHAYUHBIE 3HaHHS, HCIIONb3ysd COBPEMEHHBIE 00pa3oBaTeIbHEIE U
nHGOPMAITMOHHBIE TEXHOJIOTHH:

OIIK-6.1 Ucnons3yeT B mpodecCHOHAIPHON JIeATeNbHOCTH OCHOBHBIE 3aKOHBI (M3HKH,
XMMHH, HayK 0 3eMJic 1 OUOJIOTHH.
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OIIK-6.2 TlpuMeHseT METONB MAaTEMAarHYeCKOro aHamu3a M MOJCIHPOBaHUI,
TEOPETHYECKUX H IKCIEPUMEHTANBHBIX NCCIEAOBAHMH.

OIIK-6.3 Coocoben mnpuoOpeTaTh HOBbIE MaTEMarH4YeCKME€ M €CTECTBEHHOHAYYHBIC
3HaHMS, HCIIOJIB3Ys COBpEMEHHBIE 00pa3oBaTeNnbHbIE M HHOOPMAIMOHHEIE TEXHOIOTHH.

3AIAHHUSA 3AKPBITOT'O THIIA

3apanus KOMﬁHHPlpOBaHHOl"O THIIA € BBIGOpOM 0JJHOI'0 BEPHOI0 OTBETA U3 NMPEAJI0KEHHBIX
BapHanToOB

OIIK-6.1 Hcnonbsyer B npod)eCCHOHANBHOM JEATEIHHOCTH OCHOBHEIE 3aKOHBI (DH3MKH,
XUMHH, HayK 0 3eMyie U OHOJOTHH.

3ananue 21.

IIpouumaiime 3a0anue u 6b10epume NPAGUILHLLL OMBEM. :
Pemute ypapuenme x>+ 5x—14=0.

D-7; 2

2)7,2;

3) -7;-2;

4) -2;-7.

3anumure mudpy, Mo KOTOPOi yKa3aH BEPHBIH OTBET

Ortger: 1

3ananue 22.

Ipouumaiime 3a0anue u vlbepume nPasULbHLLI omeem.

Jlano ypaBHeHHe x*+px+7=0, rie X1 ¥ X2-KOpHHU ypaeHenus. Haiitu p, ecru x2 — X1=2V2,
a KOPHH HOJIOKUTETLHBL '

1) -4,

2) -9;

3)-3;

4) -6.

3anumute 1Edpy, 101 KOTOPOH yKa3aH BEPHEIH OTBET

Otser: 4

3apanne 23.

Ipoyumatime 3a0anue u 8b10epume NPAsUIbHLLYL Omeem. -
Haiinure 3Hauenne Bepaxenus (4'%)%:473,

1) 64;

2) 4;

3) 16;

4) 256.

SamumuTe 1udpy, oA KOTOpoi yKa3aH BEpHBIH OTBET
OtBerT: 3

3aganus KOMOHMHMPOBAHHOI'0 THIIA ¢ BEIGOPOM HECKOJIbKHX BEPHBIX OTBETOB H3
NpeaI0KeHHBIX BADHAHTOB

3ananue 24.
IIpouumaiime 3a0anue, gblbepume npasunblvle OMeenbvl.

Ykaxure cyMMy KOpHEH ypaBHCHUSA 2,5%" +4x =0,

|} L]
25
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2) 13
25
3) 1,6
4)-1,6
3anuomTe HUdpBL, IO KOTOPHIME yKa3aHEl BEPHBIE OTBETHI
Ortser: 14

3apganue 25.

Ipouumaiime 3a0anue, gvibepume npasuibHble OMEemul.

Ha copesHoBanusx cGopras Kamamsl 3aBoeBaa Mejaieit Gombine, gem cOopHas
Hunepnanmos, cGopHas Bemsrum — MmeHpine, ueM cOopHas Hunmepnamgos, a cOopHas
IlIBeiinapun — MeHble, 4eM cOopHas Kananael. Beibepute Bce yTBEpKIECHHS, KOTOPHIC BEPHEI
[PY YKa3aHHBIX YCIOBHAX:

1) W3 massaHHBIX COOpPHBIX KOMaHIa belbIMHu 3aH:Ia BTOPOE MECTO IO KOJIUYECTBY
MeJanei.

2) C6opuas Benbruu 3aBoeBana MeHbIe Meaanei, ueM coopras Kanamel.

3) Cpeny Ha3BaHHBIX COOPHBIX €CTh TPH, 32BOCBABIIHE PABHOE KOMHIECTBO MEIAEH.

4) Co6opuas Kauanme! 3aBoeBasa OGonbllie MemaneHd, YeM KaXas M3 OCTAIBHBIX TPEX
cOOPHBIX.

3anumure GUQPEI, TOA KOTOPHIMU YKa3aHbI BEPHBIE OTBETEI
Ortsert: 24

Zaganus 3aKPBITOI'0 THIA HA YCTAHOBJICHHE COOTBETCTBHA

3aganue 26.
Ipouumaiime 3a0anue u ycmanogume coomeemcmaue.
VeTaHOBHTE COOTBETCTBHE MEXAY BEIHYMHAMHM M HMX BO3MOXHBIMM 3HAYCHHAMH: K

KOKIOMY JIeMEeHTy IepBOro croibna noabepuTe COOTBETCTBYIOLIMH SJIEMEHT H3 BTOPOTO
cTooma: '

BEJIMUNHBbI 3SHAUEHUS
Macca GpyTOONIBHOTO MA4a 18 xr
A 1
Macca JOXKIeBOH Kariu 28T
b 2
Macca B3pociioro 6ereMora 20 Mr
B 3
Macca CTUpanbHOM MalIMHbI 750r
r 4
200 T
5

3anummute B TaGaMNy BEIGpaHHEIE HH(PH! HOX COOTBETCTBYIOIHMH OYKBAMH.

A b B r

Otrer: A4B3B2I'1
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3aganue 27.
lIpouumatime 3a0anue u ycmanogume coomeemcmaue.
VcTaHOBHTE COOTBETCTBHE MEXAY BEIMYMHAMH M HX BO3MOXKHBIMH 3HaUYeHHSMH: K

K&KAOMY 3JIEMEHTY IIEPBOro CTojOna moAaGepHTe COOTBETCTBYIOIIME 3JIEMEHT H3 BTOPOTO
cToJIOIA.

BEJIMYUHDBbI SHAYEHUWSI
IUTONIaAb IIOYTOBOH MapKu 162 xB. M
2 IUTOMIAEH THCBMEHHOTO CTOJIA 1 1,2 xB. M
: wiomans ropoaa Cankr-IlerepOypra : 1439 xB. M
i IUIOINANE BOJICHOONBHON IJIOINAIKH Z 5,2 KB. cM

anummTe B TaOmuIly BEIOpaHHBIE UG PHI MO COOTBETCTBYIOIIUMHU OyKBaMH.

A b B r

Otrer; A4B2B3I'1

OIIK-6.2 IlpumeHseT METOABI MAaTeMAaTMYECKOrO AaHaIM3a M MOACIHPOBAHUS,
TEOPETHUECKHX H KCIIEPIMEHTANIBHBIX NCCIENOBaHUH

3aganue 28.

Ipouumaiime 3a0anue u ycmanogume coomsemcmaue.

VYcTaHOBUTE COOTBETCTBHE M BHMmHTe OTBeT. Ha pucyHKe TOYKamMu TOKa3aHBI
exeMecauHble 00BEMBI IpoJax oborpeBareneit B Marazuse ObITOBOM TexHUKHU. Ilo ropusonTamm
YKa3BIBAIOTCA MECAIBl, [0 BEPTHKANM -— KONMYECTBO TMpOJaHHBIX oOorpesarencit. Jlng
HaINISITHOCTH TOYKH COEJAMHEHbI JInHHEH. Tlonmb3ysch PHCYHKOM, MOCTaBBTE B COOTBETCTBHE
K2KIOMY M3 YKa3aHHBIX IIEPHOIOB BPEMEHH XapaKTEpUCTUKY IIpojaxx oborpesareneil.
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160

140 \\
120
100
80 \ /
60 \
40 \\
20
0 | |
Iex s#HB (eBiMap amp Mai luioH mON aBT | ceH OKT HOA
3MMa BECHA JICTO OCCHBb
HEPHOIbI XAPAKTEPUCTHKH
BPEMEHU
3UMa eXXeMecT4IHBIN 00BEM IIpoaax poc, Ho Opin MeHbIne 100
A 1 | mryk
BECHa eXXeMeCAIHBIN 00BEM ITpoaaX najgan
b 2
JETO eXeMecsIHbIH 00bEM npojax poc 1 Obw1 6oasmme 120 mryk
B 3
OCeHb eXeMeCAYHBIH 00BEM IpoaXK He MEHSJICS B TEUEHUE BCETO
r 4 | mepuona
3anumuTe B Tabnuily BHIOpaHHbIe MUGPEI TOA COOTBETCTBYIOIMUMH OyKBaMHU.
A b B r

Orteet; A3B2B4I'1

3ananue 29.

IIpouumaiime 3a0anue u yCmanogume coOmeemcmeue.
VcTaHOBHTE COOTBETCTBHE U BimimuTe OTBET. Ha prcyrke uzo0paxensi rpadux GyHKIAK
U KacaTeNbHEIe, TPOBeAEHHEIE K HEMY B TOUKax ¢ abciuccamu A, B, C u D.
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?
4 B % ¢ b

Lo

X

B mpaBoMm cTonfie ykaszaHbl 3HaueHMS Ipow3BoAHOM ¢yHKIME B Toukax A, B, C u D.
Iomp3ysack rpagukoM, NOCTAaBETE B COOTBETCTBHE KaXIOU TOYKE 3HAYCHHE IPOU3BORHOM
(hYHKIIMH B HEl.

TOYKHU 3HAYEHHMSA ITPOU3BOIHOU
A —1,45
A 1
B 1,6
b 2
C -0,3
B 3
D 0,7
r 4

3anummTe B TaONULy BEIOpaHHbIE HUGPHI HOA COOTBETCTBYIOUIUMHE OyKBaMH.

A b B r

Otser: A2B4B11'3

3aganue 30.
Ipouumaiime 3a0anue u ycmanogume coomeemcmeue.
YeTaHOBHTE COOTBETCTBHE MEXIY YPaBHEHHEM U €T0 KOPHIMH.

YpaBuenne Kopun.

x'—6x+9=0 9:-7
A 1

X' —4x+3=0 31
b 2

x’+2x-63=0 -2
B 3

x*+4x+4=0 =ll=4
r 4

3
5

3anummTe B TAOMMIYY BRIOpaHHEIC IIUGPEI I10]] COOTBETCTBYIOIIMMHU GyKBaMH.

A b B r
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Otset: ASB2B1I3

3anannsa 3aKPLITOI'0 THIIA HA YCTAHOBJICHHC NMOCICA0BATCIABHOCTH

3ananmue 31.

IIpouumaiime 3a0anue u ycmanogume nocied08ameibHOCHb.
Pacnonoxure yparHeHus B mopsKe Bo3pacTaHuUs 3HadeHUA X.
1. (x+6)*=(15-x)*

2. x=log11/8

3. x-x/12=55/12

4. x=(3v2)* 180

Ortger: 4213

3ananue 32.

Ipouumaiime 3a0anue u ycmarogume nocne0o6amenvHoCcme.
IHpouumaiime 3a0anue u ycmanogeume nocie008amenbHOCMb.
Pacrnionoxwure ypaBHeHHS B IOPsIKE BO3pacTaHUs 3HaYeHH X.
1. (x-5)%=(x+10)?

2. logs(x+2)=0

3. x+x/9=-10/3

4. x= (V35-21)A15

Otger: 3124

OIIK-6.3 Cmocoben mnpuobperars HOBBIE MaTeMaTHM4YeCKHE M €CTECTBEHHOHAYy4YHELIE
3HaHMS, HCTIONB3YS COBPEMEHHBIE 00pa3oBaTeNlbHbIe H HHPOpMaOHHEIE TEXHONOTHH.

3apanue 33.

IHpouumaiime 3a0anue u ycmanogume nocie0o8ameNbHOCHb.
Pacmonoxwure ypaBHEHHs B IOPAIKE Bo3pacTaHus 3HaueHus X.
1. 4(x+1)=9

2. x=(51V12)W17

3. 11/(x+3)=10

4, logax+3(1/4)+2=0

Ortgert: 3412

3ananne 34.

IIpouumatime 3a0anue u ycmanogume nocre008ameNbHOCHb.
Pacnoioxure ypaBHEHUS B IIOPAAKE BO3PACTaHH 3HadeHU X.
1. 7+8x=-2x-5

2. x= 64/(2V8)?

3. x/3+10=2x

4. 1gx="%

Ortsget: 1243

3aganue 35.
IIpouumatime 3adanue u ycmanosume nocied06amenbHOCb.
Pacrionoxunre ypaBHEHHS B IOPAKE BO3pacTaHus 3HaYeHU X.

1. logsx=3
2. - 2x-7=-4x
3..x=36

4. (5x+1)/17=3
22



Oteet: 2431

JAJAHUSA OTKPBITOI'O TUITIA

3aganue 36.

Ipoyumaiime 3a0anue u oaiime 0b60CHOBaHHBIN OMEeEM.

Wmeerca npa crutapa. [lepssiit crnas conepxut 45% menu, BTopoit — 20% meau. Macca
HepBoro ciiaBa Gonbime Macch! Broporo Ha 30 kr. M3 sTHX ABYX CIUIABOB HOJYYHIHM TPETHH
ciuias, copepxkamumid 40% menu. Haiinure Maccy TpeTeero cnaga. OTBET JaliTe B KMIOrpaMMax.

Ortger:

IlepeBeneM NpoLEHTHI B 4aCTH, IPHMEM 3a X Maccy IEepBOro CIUIaBa M COCTABUM
ypaBHEHHE:
0,45x+0,2(x-30) =0,4(x+x-30)
0,45x+0,2x-6=0,8x-12
12-6=0,8x-0,65x
0,15x=6
x=4() Kr - Macca IepBOro CIJiaBa
40-30~=10 xr - macca BTOporo
40-10=50 Kr - macca TpeTbero

3amanue 37.

Ipoyumaiime 3a0anue u oaiime 060CHOBAHHBIY OMEem.

ITepsas TpybOa mpomyckaeT Ha 5 JUTPOB BOJABI B MHHYTY MEHBIIE, 4eM BTopas. CKOJIbKO
JUTPOB BOJBI B MHHYTY IIpOIlyckaeT nepBas TpyOa, eciu pesepByap o6séMoM 104 nutTpa oHa
3aIlOJIHAET Ha 5 MHHYT JOJbINE, YeM BTOpas Tpyba?

Ortger:

X - IIPOILyCKaeT B MUH. NiepBasi Tpyda

x+5 - mponyckaet BTopas Tpyba

COCTaBUM ypaBHEHHE

104/x — 104/x+5 =5

104(x+5) -104x =5x(x+5)

520=5x2+25x520=5x2+25x

5x2+25x—-520=05x2+25x-520=0

D= 625-4-5- (~520) = 11025= 105?

x1 =-25+105/2*5=80/10=8

3aganmne 38.

Ipouumaiime 3a0anue u oatime 060CHO8AHHBLI OMEem.

ITo AByM mapajuleNbHBIM JKENE3HOMOPOXKHBIM ITYTSAM HABCTpedy APYI ApPYLY CIEAYIOT
CKOPEIH M NAacCaKHPCKHWiM MMOe3Ja, CKOPOCTH KOTOPHIX PaBHBEI COOTBETCTBCHHO 85 kM/4 m 35
kM/4. JIMHA maccakHpCKoro noesna pasHa 250 merpam. Halinure [uiMHy CKoporo moesjia, €Cu
BpeMs, 3a KOTOpPOe OH MpOoII&N MHUMO Iaccaxupckoro, paBHO 30 cexkyHnaM. Otser Haiite B
MeTpax.

OTger:

85+35=120 km/4 - ckopoCTh COMKEHNS

ITo cyTH, maccaXXUpCKuil HOJKeH CONM3UTHCS ¢ IEPBBIM BaroHOM, IOTOM IIPOHTH BECh
moesl, a moroM eme 250 MeTpOB, TO €CThb CBOIO IMHY, IOKa HE IIEPECTAHET YCIOBHO
HepeceKaThes ¢ HaBCTpedy HAYIIVM.

X - JUIHHA CKOPOTo moe3aa

X+250 CTOIBKO MPOLIENT NACCAKUPCKHUI TOE3 .

120:60:2=1 KM B II0JI MHHYTHI IIPOXOJIUT JIFOOOH W3 IMOE3IOB NPH HX "HATOXKEHUU" APYyr
Ha Jpyra.

23



To ectp 1000-250=750 M maccaxupcKuii moesz,.

3ananue 39.

Ipoyumaime 3adanue u oatime 06ocHOGaHHbIY OMEem.

IlepBrIii yac aBTOMOOHIEL €Xxal co ckopocThio 120 xm/4, ciexyroumme Tpu Haca — €O
ckopocThio 105 KM/, a 3aTeM TpH Yaca — cO CKOpOcThIo 65 km/4. Halimure cpemHiolo ckopocTh
aBTOMOOMIIA Ha NPOTSDKEHUHU Beero myTu. OTBeT maiite B km/u.

OrteerT:
120-1+105-343-65

7 = 90 kM/u

3apanue 40.
Ipouumaiime 3a0anue u Oaiime 060CHO8AHHIEI OMEeEM.

Hecats OnMHAKOBBIX pyOammek nemeBne KypTkd Ha 8%. Ha ckonbko NpoueHTOB
NSTHAIATH TAKUX Xe pyDamek JOpoKe KypTku?

Ortser:

10 pybamek nemepne KypTku Ha 8% o3Hauaer, uto 10 pybamek cocraisior 100-8=92%
oT CTOMMOCTH KYPTKH.
CnepoparenbHo, ogHa pybamka — ato 92/10=9,2 % oT cromMocTH KypTKH, a 15 pyOamiek
9,2%15=138 %

138-100=38%

ITK-1 CrnocofeH 3KCIUIyaTHpOBarb COBPEMEHHYIO ammaparypy H oOopyaoBaHue JUis
BBINIOJTHEHNSI HAayYHO-HCCIIEAOBATENbCKUX IIONEBEIX M J1a00paTOpHBIX OHONOIMYECKHX paboT
(TIK-1):

ITIK-1.1 ITpumeHnseT B cBoeil JeATENHHOCTH aHAUTHUECKOE TabopaTopHoe 00opynoBaHue,
Cpe/ICTBA BEMUCIHTEIBHOM TEXHUKH, KOMMYHHUKAIHH H CBA3M.

ITK-1.2 TIpoBomur nabopaTopHBlE MCCHENOBAHUSA, 3aMEpHl, AHAIM3Bl OTOOPAHHBIX
IpUpPOIHBIX 06pa3LoB; paboTaeT Ha aHATUTUYIECKOM 1abopaTopHOM 00OPYyNOBaHHH; HCIIONB3YET
aBTOMATH3HPOBAHHBIC CHCTEMBI KOHTPOIIS SKOJIOTHYECKOTO COCTOSHUSA TEPPUTOPHIL.

SAJAHUSA 3AKPBITOI'O THITA

3apaHns KOMOMHHPOBAHHOIO THIIA ¢ BHIGOPOM OHOI'0 BEPHOI'0 0TBETa U3 NPEAI0KEHHBIX
BapHAHTOB ‘

ITK-1.1 IIpumMenseT B cBoeii AeATENHHOCTH aHATUTHUYECKOE JTabopaTopHoe 000pyIoBaHHE,
CpPE/ICTBA BHIMUCIUTENbHOM TEXHUKH, KOMMYHHUKAIIHH M CBA3H;

3aganue 41.
IIpouumaiime 3a0anue u evlbepume NPasuIbHLIL OMEEM.
Bri6epute 13 npHUBeIeHHBIX KBaJApaTHOE YpaBHEHUE, HMEIOIIee KOPHU X1=3, X2=-1.

1) x*+3x-2=0;
2)-x*+2x-3=0;
3) x*-2x-3=0;

4) -x*-2x-3=0.
Samumure uudpy, NoA KOTOPOoil yka3aH BEpHBIH OTBET
Otser: 3

3ananue 42.
IIpouumaiime 3a0anue u 8vibepume nPagunbHLLll OMeem.
VpasHenue 3x2-4x+c=0 MMeET eAMHCTBEHHEINA KOPEHD IIPH ¢ PABHOM.
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1 15
1
2) —15
3) 15
4) 3.
3anumure qudpy, MoK KOTOPOit yKa3aH BEPHLINA OTBET
Ortser: 4

3aganue 43,

IIpoyumaiime 3a0anue u evibepume nPAGUNLHLLL OMEem.

Ha onumnuane mo matemaruke 550 y4aCTHHKOB PasMECTHIH B YETHIPEX ayauTOpuix. B
IEePBEIX TPEX ynanochk pasmecTuTh 1Mo 110 demoBek, OCTABIIMXCS IHEpPEBENN B 3aMacHYIO
ay[MTOpHIO B IpyroM Kopmyce. Haiiure BepoATHOCTH TOro, 4YTO CJydalfHO BEIOpAHHBINA
YYaCTHHK IKCAJ OJIUMIIHALY B 3alIaCHOM ayIHTOPHH.

1) 0,4,

2)0,6;

3)0,8;

4)0,2.

3anummte MUQpy, oA KOTOPOil YKa3aH BEPHBINA OTBET

Ortsert: 1

3aganusi KOMOHMHHPOBAHHOTO THIIA ¢ BLIGOPOM HECKOJbLKMX BEPHLIX 0TBETOB H3
NpenI0KeHHBIX BADHAHTOB

3ananue 44,
IIpoyumaiime 3a0anue, evibepume npasuibHLLE OMEEMbL.

KopeHb ypaBHeHUS Vxt+3x-14 =x NPHHAVIEXKHT IPOMEKYTKY :
1) (45)

2) (0;10)

3) &7

4) (0:4)

3anumure TUGPEI, O KOTOPHIME YKa3aHbI BEPHEIE OTBETHI

Ortger: 123

3ananue 45,

IIpoyumaiime 3a0anue, gulbepume npasunbHLIE OMEEMDbL.

IIpu B3BeIMBAaHMM XHUBOTHBIX B 300I1apKe BBISCHHUIOCH, 4TO Xupad Taxenee pepbmoaa,
BepOIIOA TsDKeNee THIpa, a Jieonapy Jierde BepOmona. BeiGepure BCe YTBEPKICHHS, KOTOPEIE
BEPHBI IIPH YKa3aHHBIX YCJIOBHAX:

1) Jleonapn Taxenee BepGiona.

2) Xupad Tsoxenee neonapaa.

3) XKupad nerde turpa.

4) Xupad camplii THKENBIT B3 BCEX 3TUX KUBOTHBIX.

3anuimre DUdPEL, M0/ KOTOPEIMH YKa3aHbl BEPHBIE OTBETEI

Ortger: 24

3aganus 3aKPLITOI'0 THIIA HA YCTAHOBJIEHHE COOTBETCTBHSA

3ananue 46.
IIpouumaiime 3a0anue u ycmanoeume coomgemcmeue.
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YcTaHOBHTE COOTBETCTBHE MCXOY BEIHYHHaAMM H HX BO3MOXXHBIMH 3HAUCHHSAMH. K

K@KIOMY 3JIEMEHTY TIIepBOrO CTONOLA MONOEpHUTEe COOTBETCTBYIOIUH 3NEMEHT M3 BTOPOTO
cronbna.

BEJIMUNHBI 3HAYEHUSA
IUIOIAAh OaJIKOHA B XUIOM J0ME 300 xB. MM
A 1
IJIOMaab TapeNnKU 3 KB. M
b 2
mwiomans Jlagoxckoro ozepa 17,7 TBIC. KB. KM
B 3
IUIOINaAb OOHOM CTOPOHBI MOHETEI 600 xB. cM
r 4

Sanuinute B Ta6GaKIly BHIOpaHHBIE UG PHI 0T COOTBETCTBYIOIIMMHU OYKBaMH.

A b B r

Oteer: A2B4B3TI'1

3apanue 47.

Ipouumaiime 3a0anue u ycmanogume coomeemcmeue.

VCTaHOBUTE COOTBETCTBHE MEXAY BEIHYMHAMH M WX BO3MOXHBIMH 3HAaYEHHSAMH: K
KaXJJIOMy 3JIEMEHTY ICpBOro cToidna MOAOEpHUTE COOTBETCTBYIOLMN 3AEMEHT M3 BTOPOro
cronbdua.

BEJINYMNHBI 3HAYEHUA
00BEM KENIE3HOAOPOKHOTO BaroHa 300 n
A 1
00BEM OBITOBOIO XONOJUIIBHUKA 120 M*
b 2
00BEM BoJIEI B JIamoxckoM o3epe 908 kM’
B 3
00BEM ITaKeTa Coka 1,5n
r 4 ;

3anumuTe B TaGMuIy BEIOpaHHBIE UGB 110]] COOTBETCTBYIOIINMH OYKBaMH.

A b B r

Orretr: A2B1B3I'4

3ananme 48.

Ipowumaiime 3adanue u ycmanosume coomeemcmeue.

VeTaHOBHTE COOTBETCTBHE WM BnummMTe OTBeT. Ha rpaduke m3obpaxeHa 3aBHCUMOCTb
CKODOCTH JBH)XKCHHMS peiicoBoro asrofyca oT BpeMeHH. Ha BEpTHKaJbHOH OCH OTMEHCHA
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CKOpocTh aBro0yca B KM/4, Ha TOpH3OHTaJIBHOH — BpeMs B MUHYTAax, IIpolIefuIee ¢ Hadana
IBwkeHus aBToOyca. Ilonme3ysck rpadukoM, IOCTaBETE B COOTBETCTBHE KaXIOMY HHTEPBAIy
BpEMEHH XapaKTepUCTUKY ABMKCHHS aBTOOyca Ha 3TOM HHTEpBAJIE.

A
100

80

60 \ /
40 \ \
0 |/ /1 1\

0 -
0 2 4 6 8 10 12 14 16 18 20 22
HNHTEPBAJIBI BPEMEHU XAPAKTEPUCTHUKH
4— 8 MuH. aBTOoOYyC cAeNnan OCTaHOBKY
A 1 | IIUTENTPHOCTHIO 2 MHHYTHI
8— 12 Mun cKopocTh aBToOyca 6bLIa HE MCH_;BI.T.IC
b 2 | 20 xm/q Ha BcéM MHTEpBAJIE
12— 16 mun cKopocTh aBTOOyca Oplia He Oounbliie
B 3 | 60 xM/4 Ha BCEM HMHTEpBaJe
18— 22 muH. aBTOOYC CIenan OCTaHOBKY
r 4 | IMATEeNLHOCTHIO pOBHO | MUHYTa

3anumuTe B TaONHIYy BHIOpaHHbIE IU(PHI 0 COOTRETCTBYIOIMUMH OyKBaMHU.

A b B T

Otset: A4B1B2I'3

3ananne 49.
Ipouumaiime 3a0anue u ycmaHo6ume coomeemcmeue.
VeTaHoBMTE COOTBETCTBHE M BIMINUTE OTBET. Ha pucyHke uzobpaxeHs! rpaduk GyHKIHH

U KacaTeJIbHBIE, IPOBEAEHHBIE K HEMY B ToUKax ¢ abcuuccamu A, B, Cu D.
Yi

la B/ {:h\_
‘ \;VD \x

1

B mpasom cTon0Iie yka3aHbl 3Ha9€HHs NPOU3BORHON QyHKIMM B Toukax A, B, C u D.
IMone3ysick rpad)uKoM, IOCTaBETE B COOTBETCTBHE KAXIOH TOUKE 3HAYECHHE MPOM3BOAHON
(hyHKIMH B Heil.

TOYKH 3HAYEHM S ITPON3BOTHOU
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A 0,5
A 1
B -0,7
b 2
C 4
B 3
D -3
r 4 !
3anumuTe B TabOMIly BEIOpaHHBIE HHGPHI IO COOTBETCTBYIOMMMHE OyKBaMH.
A b B r
OtBeT: A4B3BI1I"2
3apanne 50.
Ipouumaiime 3a0anue u ycmanoeume coomeemcmasue.
YCTaHOBHTE COOTBETCTBHE MEXY YPABHEHMSIMU H HX KOPHIMH
YpaBHeHue Kopun
x*-9=0 0;3
A 1
x2+4x=0 0; -4
b 2
6x* — 6x=0 +3
B 3
x2-3x=0 0; 1
r 4
-1;7
5
SanumuTe B Tabuily BEIOpaHHbIe MG PEL I10]] COOTBETCTBYIOIIMMHY OyKBaMH.
A b B r

Otret: A3B2B4I'1
3ajaHus 3aKPHITOro THNA HA YCTAHOBJICHHE MOCACA0BATEILHOCTH

[IK-1.2 TIpoBomur naGopaTopHBIE HCCIHENOBAaHHS, 3aMEpHI, AHANU3bl OTOOPaHHBIX
IpUpOJHBIX oOpasmoB; paoTarh Ha aHAIMTAYECKOM JabopaTopHOM —00OpYHOBaHHH;
UCHONB30BaTh  4BTOMATU3HPOBAHHBIE CHCTEMBI KOHTPOJIS  SKONOTHYECKOrO  COCTOSHUA
TEPPHTOPHH.

3apnanme 51.
IIpouumaiime 3a0anue u ycmanoeume nocied08amenbHOCHb.
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Pacniomoyxute ypaBHeHHS B HOPAIKE BO3PACTAHUS 3HaIeHUS X.
1. 6x+1=-4x

2. x=loga(1/256)

3. 5x=x-48

4. x=\48

Orser: 3214

3aganue 52.

Ipouumaiime 3a0anue u ycmanogume nocnedo8amelbHoOCb.
Pacnionoxure ypaBHeHHS B MOPAIKE BO3pacTaHUs 3HadeHUS X.
1. -8x-3=-6x

2. Tx/15+8x/15=723

3. x=5¢

4, log36=2

OtBeT: 1432

3ananue 53.

Ilpouumaiime 3a0anue u ycmanogume nocied008amenbHOCHb.
Pacnionoxure ypaBHeHUsI B OPSAIKE Bo3pacTaHus 3HaYCHHS X.
1. 5(x+9)=-8

2. logo s(4x—x2)=—-2

3. x=200/(5V2)?

4. 7/(x-5)=2

OreeT: 1234

3ananmue 54.

Ipoyumaiime 3a0anue u ycmanosume nocie006amebHOCHb.
Pacnonoxwure ypaBHEHMS B OPSAIAKE BO3pacTaHUs 3HAYEHUS X.
1. 5(x-6)=2

2. logs(3%-3"-63) =x

3. 12/x+5=-12/5

4. x=2V13-52-\26

Ortget: 3214

3aganue 55.

Ipouumaiime 3adanue u ycmanogume nocre006amenbHOCb.
Pacmonoxure ypaBHEHMS B IIOPSIKE BO3pacTaHUs 3HaUCHUS X.
1. (x-5)°=(x-8)?

2. log1«(x*+3x+1)=1

3. x= 54/(3\2)?

4. 4/(x-3)=5

OtgeT: 2341

3AJAHUS OTKPBITOI'O THITA

3ananue 56.

Ilpouumaiime 3a0anue u oavime 0bocHO8aHNbIY OMEem.

IMepBriit yac aBTOMOOHMIIB €xan co ckopocThio 115 kM/4, cnegyromue TpH daca — CO
CKOPOCTEIO 45 KM/4, a 3aTeM JBa yaca — co ckopocTbio 40 km/4. Hajinure cpeqHIo0 CKOpOCTh
aBTOMOOMJIA Ha MPOTSDKEHHH Beero myTH. OTBeT JaiTe B KM/4.

Orger:
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bepeM kaxnplid wac 3a | uyacTh M HaXxoOuM cpelHee UL STHX dYacTel, TeM caMbIM
OIIpeAenss CPETHIOI CKOPOCTh.
115+45-3+40-2/6 =330/6=55 xm/u

3ananme 57.

Ipowumaiime 3a0anue u oaiime 0bocHosanuwviti omeem.

JlBa BenocuneaucTa OJHOBPEMEHHO OTIpPaBHINCH B 80-kmnomeTpoBslit nmpober. Ilepsrii
€xall CO CKOPOCTBIO, Ha 2 KM/4 OOJBIIEH, UeM CKOPOCTE BTOPOTro, H NpHOLLI K GuHUIIY Ha 2 yaca

panbmie Broporo. Haiinure ckopocTs BenocHuneaAncTa, IpHIIeaero Kk GuHUIy BTopeIM. OTBET
naiiTe B KM/4.

Ortger:

ITycTs X KM/94 — CKOpPOCTH BTOPOTO BEIOCUIIEUCTA.
X+2 KM/d — CKOpPOCTb IIEPBOTO BENOCUIIEIUCTA.
Torza cocTaBuM ypaBHEHHE

80/x — 80/x+2 =2

80(x+2) -80x =2x(x+2)

160=2x2+4x160=2x2+4x
2x2+4x—160=02x2+4x-160=0

D=16—4-2- (-160) = 1296=362

x1 =-4/+36/2*2=32/4=8

3apanue 58.

ITpouumaiime 3a0anue u Oaiime 060CHOBAHHBIY OMEEM.

MortopHast JofKa IMpoLUIa NMPOTMB TEYEHHA PEKH 143 KM M BEpHyJach B IYHKT
OTIIpaBJICHUA, 3aTpaTHB Ha oOpaTHBI myTh Ha 2 yaca MeHblle. Haiiiaure CKOpOCTBH JIOAKH B
HETIOJIBHXKHOU BOJIE, €CIIH CKOPOCTh TedeHus paBHa 1 kM/4. OTBeT naiite B KM/4.

OrtserT:

X - CKOPOCTD JIOJIKH B HETOABHKHON BOJIE

X+1 - CKOpOCTH JIOAKH IO TEYECHHUIO

x-1 - IpoTHB TeueHUs

143/x-1 - 143/x+1 =2

143(x+1) —143(x—1) =2(x+1) (x—-1)

286=2(x*-1)

286=2 x>-2

x2=144

x=12

3apanmue 59.

IIpouumaiime 3a0arnue u Oaiime 060CHOBAHHBLY OMBEM.

Temnoxoa MpOXOUT MO TEUEHHUIO PEKH A0 IYHKTa Ha3HaueHHs 609 KM U IOCIEe CTOSIHKH
BO3BpallaeTcs B IyHKT OTNpaBieHus. HaliuTe ckopoCcTh TedeHHs, €CITH CKOPOCTh TEILIOXOAa B
HEMOIBIDKHOM BOJie paBHa 25 KM/4, CTOSHKA JIUTCA 1 Yac, a B IIYHKT OTIPABICHHS TEIUIOXOH
BO3Bparuaercs yepes 51 wac. OTBeT nafiTe B KM/4.

Ortser:

ITycThb X - CKOPOCTE TEUCHUS

Toraa 25 + X - CKOPOCTh IO TEYEHHIO

25 - X - CKOpOCTE IPOTHUB TEYCHUST

51-1=50 gacoB B myTHn

609: (25 + x) - BpeMs B IIyTH 110 TEYEHUIO

609: (25 - X) - BpeM4 B yTH NIPOTHB TEYECHUS

Cocrapnsem ypaBHEHHE:

609/25+x + 609/25-x = 50
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HpPIBO,IIPIM I[pOﬁI/I K OGU.ICMy 3HaMCHAaTCIIO, IICpCHOCI/IM 3HaMCHATEJIL B IIpaByIO YaCTb
609*(25 - x) + 609%(25 + x) = 50(25 +x) (25 - X)

30450=50- (625— x?)

30450=31250-50x>

50x2=800

x*=16

x=4

3apanue 60.

Ipouumaiime 3a0anue u oaiime 060cHo8aHHbILI OMeem.

Ilects omuHAKOBBIX pyOaluex Aemienie KypTku Ha 1%. Ha ckoisko MpoIEHTOB BOCEMb
TaKMX JXe pyOamex Jopoxe KypTKu?

Ortger:

6 pybamek nemepne KypTku Ha 1% o3Hauaer, 4to 6 pydamek cocrasistor 100-1=99%
OT CTOMMOCTH KYPTKH.

CnenoBarensHO, ofHa pybamka — 310 99/6% oT croumMocTH KypTKH, a § pyGamek
(99/6)*8=33*4=132%

132-100=32%

IIK-7 CnocobeH HCIONB30BATH OCHOBHBIE TEXHHYECKHE CPEACTBA IOHCKA HAyqHO-
6uonorndeckoit MHGOPMaIIMH, YHUBEPCAIbHBIE IIAKETHI IPUKIAIHBIX KOMIBIOTEPHBIX IIPOrPaMM,
co3jlaBaTh 0a3bl SKCIIEPHMEHTAJIBHBIX OHONOIMYECKUX IAHHBIX, paboTaTh ¢ OHONOTHYecKoi
uH(popManuel B IMoOaTbHBIX KOMIIBIOTEPHBIX CETAX:

I1K-7.1 IlpoBomuT mepBHYHEBIM MOMCK WHpOpPMANUHM HO 3adaHHOW TeMarwke (B T.4., C
HCTIONB30BAaHUEM OTKPHITEIX 0a3 AaHHBIX).

IIK-7.2 Hcnomezyer B cBoell JeATENBHOCTH YHHBEPCAIBHBIE INAKETHl HPHKIAIHBIX
KOMIIBIOTEPHBIX IIPOTPaMM.

ITK-7.3 Co3pnaet 6a3p! 3KCIIEPUMEHTANIBHBIX OHOIOTHYECKUX NaHHBIX.

SAJAHMS 3AKPBITOI'O THUITA

3aganus KOMOMHHPOBAHHOTO THIIA ¢ BHIGOPOM OTHOT'0 BEPHOTO 0TBETA H3 MPEII0KEHHBIX
BapHAHTOB

[TIK-7.1 IIpoBoauT NEpBUYHBIA HOHUCK HHpOpMAIUM [0 3aJaHHOH TeMaTHke (B T.4., C
HCTIONIB30BaHMEM OTKPHITHIX 0a3 JJAHHHIX).

3apanue 61.
Ipouumaiime 3a0anue u vibepume NpaguAbLHLLI Omeem.

Pemure ypasuerue 4x+x* +15=0,

1) 4,5;

2)-2;

3) -5;

4) Kopreii HeT.

3anunmate muQpy, MO KOTOPOit ykasaH BEPHEI OTBET
Ortsert: 4

3apanne 62,
IIpouumaiime 3a0anue u evibepume NpasUnbHLL OMEem.
Pemnte ypaprenne:2x*-52x2+50=0.
1) 1;5;
2) -5;-1;1;5;
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3)-1;-5;1;25;

4) 1;25.

3anummure nudpy, HOA KOTOPOi yKasaH BEPHBIA OTBET
Ortger: 2

3apanne 63.

IIpoyumaiime 3a0anue u gvibepume nPasUNbLHLLY OMeem.
Haitjiure 3nauenue Beipaxkenns 5%06.25%97

1) 25;

2)5;

3) 1/5;

4)21.979.

Sanummure nudpy, IOX KOTOPOi YKa3aH BEPHBIH OTBET
Otser: 1

3ananns KOMﬁHHHpOBaHHOFO THIIA C BBIﬁOpOM HECKOJBKUX BEPHBIX OTBETOB U3
NPEeaJIOKCHHBIX BADHAHTOB

3apanmue 64.
Ilpouumaiime 3a0anue, vibepume npaguivievie omeemol.

IIponsBenenne kopHeit ypasHeHus x” 411+ Jxt+11=42 MPHUHAIIIEKHUT IIPOMEKYTKY:
1) (—37;8]

2) (15;+©);

3) (-30;29];

4) (5;+ ),

3anumuTe HHQPEI, 0] KOTOPHIMH YKa3aHbI BEPHEIE OTBETHI

Ortser: 13

3ananmue 65.

IIpouumaiime 3a0anue, vibepume npasunvivie OMeenel.
Kaxue u3 ypaBHeHuUit uMeloT 1 pemenue:

Dx*+3x-4=0

DxX+8x+16=0

3) 3x2-2x-1=0

42x*+4x+2=0

3anumute THGPBL, NTOA KOTOPHIMHA YKa3aHbl BEPHBIE OTBETHI
Ortser: 24

3aganns 3aKpPbITOr0 THIIA HA YCTAHOBJICHHE COOTBCTCTBHUA

3apanue 66.
Ilpoyumatime 3a0anue u ycmanogume coomgemcmasue.
VYCTaHOBHTE COOTBETCTBHE MEXIY BEJIMUAHAMH M HMX BO3MOKHBIMH 3HauUeHMAMH: K

KaXJOMy SIEMEHTY IIEpPBOro CTONONA MOAOEPUTE COOTBETCTRBYIOLIHMIA 3JIEMEHT M3 BTOPOTO
crondua.

BEJINYNHbI SHAYEHUSA
cepebpsubii Hopmatus ['TO no Gery 0,1 cexyHan!
A | Ha 2 kM ;i ManbuMKOB 16-17 et 1
JUIATENEHOCTE ITOJIHOMETPAXHOT0 10 759 cyroxk
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b | xynoxectBennoro ¢uinsma 2

BpeMs oHOTO 060poTa CaTypHa BOKPYT 8 MuHyT 50 cexynp
B | Connua 3

MIPOAOIDKUTENBHOCTD BCIIBIIKY 132 MUHYTHI
I' | doroanmapara 4

3anummre B Tabauny BeIOpaHHBIe UQPHI 101 COOTBETCTBYIONMMH GyKBaMH.

A b B r

OrtBet: A3b4B2I'1

3apanue 67.
IIpouumatime 3a0anue u ycmanosume coomaemcmaue.
YcranoBUTEe COOTBETCTBHE MEXAY BEIHMYMHAMH H WX BO3MOXHBIMH 3HAYEHHSAMH: K

KaXJIOMy 3JIeMEHTY MepBoro crondua nonaGepuTe COOTBETCTBYIOUIHH 3IEMEHT H3 BTOPOroO
cTOJIONA.

BEJIMYUHNHBI 3HAYEHHSA
Macca KypHHOTO fina 2,5wMr
A 1
Macca NeTCKOH KONMSICKH 14 xr
b 2
Macca B3pOCJIOro JIocs S0r
B 3
Macca aKTHBHOTO BeIlfeCTBA B Ta0JIETKE 500 xr
r 4

3anumuTe B Tabauiy BEIOpaHHbIE HUGPHI 1] COOTBETCTBYIOIMMH OYKBaMH.

A b B r

Oteet: A3B2B4I'1

IK-7.2 WcnomsdyeT B CBOEH HEATENPHOCTH YHHBEPCAIbHBIE IAKETBI NPUKIANHBIX
KOMITBIOTEPHEBIX IIPOTPAMM.

3ananue 68.

IIpoyumaiime 3a0anue u ycmanosume coomgemcmeue.

VYcTaHOBHTE COOTBETCTBHE H BIMIIKTE OTBeT. Ha prcyHKe ToukaMu m300paXxeHOo 4HCIIo
POJMBINMXCH MalBYMKOB H JEBOYEK (IO OTHENMBHOCTH) 3a KaXIBIi KaneHAapHbHi mecsn 2013
roga B ropoackoM pomamoMe. IIo ropusoHTamu yKasaHbl MECSIIEI, 110 BEPTHKAIHM — YHCIIO
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poxzieHud. JIjis HAaTMATHOCTH TOYKH COEMHEHBI TUHUAMH. [10Ib3yach PHCYHKOM, IOCTABETE B
COOTBETCTBUE KaXAOMY H3 yKa3aHHBIX IEPHOJOB BPEMEHM XapaKTEPUCTHKY POXKIAEMOCTH B
3TOT IEPHO/L.

130
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AHB (beB Map anp Mail HIOH MEM 4BT CEH OKT HOA MK
HEPNObI INEPHOJAbLI BPEMEHU
BPEMEHHA
SHBaph — MapT B Kaxxap1ii MecsI 9TOro IMepHo/ia YKUCIIO POKICHHIM
A 1 | meBoYEK M MANBYHKOR Pa3NMHUAIOCEH HE Bollee YeM Ha 5
anpes — HIOHb B omuH 13 Mecs1eB 3TOro neproaa YUCIO0 POKIACHUH
b 2 | MQIBYMKOB U JIEBOYEK Pa3n4anocs 6osee yeM Ha 10
HIONH — CeHTAOPh B kaxxmoM MecsIie 3TOro neproia MajlbuyiuKoOB POKIATIOCH
B 3 | Gonpime, YeM JEBOYEK
OKTA6pPb — fexabph B omuH H3 MecsIeB 5TOro nepruoAa YHCIIO POXKICHHUIM
r 4 | neBoYeK JOCTHINIO MHHHMYMa 3a BECH TOJI

3anumute B TabMIy BEIOpaHHBIE EGPEL IOA COOTBETCTBYIOIIMME GYKBAMH.

A b B r

OTtset: A1B3B2I'4

3ananmue 69.

IIpouumaiime 3adanue u ycmanosume coomsemcmeue.

YCTaHOBHTE COOTBETCTBUE M BIHMIMNTE OTBET. Ha pucyHke m300paxéd rpadux GpyHKIuN
y=f(x) m ormeuens! Touku A, B, C u D Ha ocu Ox. Ilomsaysace rpadukxoM, IOCTaBETE B
COOTBETCTBHE KaXI0H TOUKE XapaKTepUCTUKH QYHKIUH U €€ IPOU3BOXHOIM.
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TOYKHN XAPAKTEPUCTHUKHA
A 3HaueHNe QYHKIHHN B TOYKE MOJIOXKUTEILHO, @ 3HAUYEHHE IIPOU3BOAHOM
1 | dyHKIIMM B TOUKE OTPHIATENHHO
B 3HayeHHe QYHKIMU B TOUKE OTPHIATENBHO U 3HAYEHHE [TPOU3BOIHOM
y Tp p
2 | pyHKIMH B TOUKE OTPUIATENLHO
C 3HauenKe QyHKIUH B TOUKE HOJOXUTEIBHO U 3HAYEHHE IIPOU3BOJHOM
3 | byHKUUH B TOUKE MMOJOKUTENHHO
D 3Hayenue KIHH B TOYKE OTPUIIATEIIHHO, a 3HAYCHHE MPOH3BOAHOH
YH P p
4 | yHKIHM B TOUKE MOJOKHTEIBHO

3anumure B Ta6Ay BEIOpaHHEBIE TUGPEI O] COOTBETCTBYIOIIMMHE OyKBaMHu.

b B

r

Ortser: A4B1B2I3

3ananue 70.

IIpouumaiime 3a0anue u ycmanogume coomeemcmsue.
YCTaHOBHUTE COOTBETCTBHE MEXY YPABHEHHEM M €r0 XapaKTepUCTHKOM:

YpaBHeHue XapakTepncTHKa
(2x2+1)>-10(2x%+1)+9=0 VYpaBHEHHE He HMEET PEIICHHA
x-H2x+7)=0 : YpaBHeHHE UMeeT OJIMH KOPEHB
2x2+4=0 : YpaBHeHHE uMeeT 2 KOPHSA
(2x2+3x)%-7(2x*+3x)+10=0 : VpaBHEHHE HMEET 3 KOpHA

: VYpaBHeHHEe nMeeT 4 KOpHA

3anumure B TabauLly BEIOpaHHbIe MUGPEI TOJ COOTBETCTBYIOIAME OYKBaMH.
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Ortget: A4B3B1T5

33}13]11/151 3AKPLITOT0 THIIA HA YCTAHOBJICHHE NMOCJACAOBATECIBLHOCTH

3aganue 71.

Ipouumaiime 3a0anue u ycmanosume nocied08amenbHOCHb.
Pacnionoxure ypaBHEHUS B MOPSAIKE BO3PACTAHHUS 3HAYCHUS X.
1. x+3=-9x

2. x=In(e’)

3. x=4*

4.3x+12x —25x+28 —3+5=10

Otger: 1423

3aganue 72.

Ipouumaiime 3a0anue u ycmanogume nocied008amesbHOCHb.
Pacrnionoxure ypaBHEHUS B MOPSAJKE BO3pACTAHUS 3HAYEHUSA X,
1. - 4+7x=8x+1

2. x=(2V3)/ 30

3.logN3=1/4

4, x+1+x+2+x+3+x-1+x-2+x-3=24

OtseT: 1243

3amaunme 73.

IIpouumaiime 3a0anue u ycmanogume nocied08ameabHOCHb.
Pacnonoxute ypaBHeHHs B OPsJIKE BO3PACTAHUS 3HAYCHHS X.
1. 1-10x=5x+10

2. x=48/(2V6)?

3. 8+2/(x-4)=16

4, log0,1 x=-2

OrtseT: 1234

IIK-7.3 Co3naet 0a3bl 3KCIIEPHMEHTANIBHBIX OHOJIOTHYECKHUX JaHHBIX.

3ananue 74.

Ipouumaiime 3a0anue u ycmanogume nocnedo8amenvHOCHb.
Pacmionosxure ypaBHEHHS B OPSIKEe BO3PACTAHUS 3HAYCHUS X.
1. 10(x+2)=-7

2. 1g(4x+10)-1g(x+3)=21g4—1g8

3. x= (V32-V6)N12

4. 6/(x+5)=-5

OtBeT: 4123

3aganue 75.

Hpouumaﬁme 3a0anue uycmauosume nocned08amenbHoCm.
Pacnonoxure ypaBHeHHS B OPAJKE BO3pACTaHUS 3HaueHUs X.
1. (x+3)2=(x+8)?

2. x= (¥20-V32)10
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3. logs(x)=2
4, x+x/5=-12/5
Ortger: 1423

SATAHMS OTKPBITOI'O TUITA

3ananmue 76.

IIpouumaiime 3a0anue u datime 060cHo8aHHbII OMEem.

Karep 5 10:00 BpImen no Te4eHHIO peKd U3 MyHKTAa A B IyHKT B, pacmonoxeHHEI B 40
kM oT A. TIpoGei 3 yaca B nyHKTe B, Karep oTnpaBmics Hazax U BepHy/ca B IyHKT A B 16:00
Toro e aHs. Omnpenennure coOCTBEHHYIO CKOPOCTB Karepa (B KM/4), €CIH H3BECTHO, UTO
CKOPOCTb T€UEHHsI PEKH 3 KM/4.

OrtserT:

ITycte X KM/4 — coOGCTBEHHAs CKOPOCTh Karepa. Torma CKOpOCTh Karepa IO TEYeHHIO
paBHa x+3 KM/4, IPOTHB TedeHHA — X—3 kM/4. PaccTosHmne Mexay nmynaxkramu A u B pasno 35
kM. Torma karep NIOTpaTHI Ha JOPOry B OXHY CTOPOHY MeEXAy NMyHKTamu A m B Bpems,
pasHoe 35/(x+3), a B ApyTyro cTopoHy — 35/(x+3). Bpems B mytr 16-10-3=3 uaca 6511 B IyTH.
COCTaBUM ypaBHCHHE.

(40/x-3) +(40/x+3) =3 (TToMHOXHM KaXX[0oe cliaraemMoe Ha HeIOCTAIOIMMiT 3HAMEHATEIh)

40(x+3) +40(x-3) =3(x+3) (x-3)

80x =3(x2-9)80x =3(x2-9)

80x=3x2-2780x=3x2-27

3x2-80x— 27=03x2-80x- 27=0

D=6400 —4-3- (-27) = 6724 =822

X1=80+82/2%3=27

3apanue 77.

Ilpouumaiime 3adanue u oatime obocrosanviLli omeem.

MoropHas nofxa mpoIia IPOTHB TedeHHS pekd 117 KM M BepHYIack B IYHKT
OTIIPABJICHH, 3aTPaTHB Ha oOpaTHBIH IyTh Ha 4 daca MeHbmIe. Haifure CKOpPOCTEH TIONKH B
HETOJIBHXKHOM BOJIE, €CIIM CKOPOCTH TeYeHHUs paBHa 2 kM/4. OTBET jaiiTe B KM/4.

Ortger:

ITycTs X KM/9 — CKOPOCTE JIOJIKH B HEMOABMXKHOM BOJIE.

X+2 KM/4 — CKOpPOCTH 110 TEYEHHIO.

X-2 KM/4 — CKOPOCTB NPOTHB TEUEHHS.

Torza cocraBuM ypaBHEHUE

117/%-2 - 117/x+2 =4

117(x+2) -117(x-2) =4(x-2) (x+2)

468=4(x2-4)468=4(x2-4)

117=x2-4117=x2-4

x*T121x2=121

x=11

3ananne 78.

IIpouumaiime 3a0anue u oatime obocrosannuviii omsem.

MoropHas soAKa Opolla IPOTHB Te4YeHU pekH 48 KM H BepHYJIach B IYHKT
OTIpPAaBJIEHHs, 3aTPAaTUB Ha oOpaTHBIM IyTh HA 8 yacoB MeHbime. Haiimure cKOpOCTh TeueHus,

€CJIH CKOPOCTB JIOJKH B HEMTOABIDKHOM Boje paBHa 8 km/4. OTBeT JaiiTe B KM/U.
OrtBer:

X - CKOPOCTb T€YEHHUS
8+x - cKopoCTH IO TECUCHHUIO
8-X - CKOpOCTB IIPOTHB TEYECHUS
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48/8-x — 48/8+x = 8

48(8+x) —48(8—x) =8(8—x) (8+x)
96x=8(64— x?)

8x2+96x—512=0

x*+12x—64=0

D = 144-4*1*-64=400

x =-12+20/2*1 =4

3ananue 79.

IIpoyumaiime 3adanue u daiime 06ocHosanuviii omaem.

JlBa BenocumexucTa OHOBPEMEHHO OTHPABIIMCH B 220-KMIOMETPOBHIA IpoGer.
IeprEIit exan co CKOpOCThIO, HA 9 KM/ GONBIIEH, YeM CKOPOCTb BTOPOTO, U MPHGEIT K GHHMIIY
Ha 9 4acoB paHplle BToporo. HalinuTe CKOpOCTh BENOCHIENHCTA, NPHIIEANIEro K (HHHLIY
nepseM. OTBeT Jaiite B KM/4.

OrBer:

X - CKOPOCTH 1-T0 BEIOCHIIEANCTa

X-9 -CKOpOCTE 2-T0 BEIOCHIIEAMUCTA

220/x =220/x-9 -9

220 * (x-9) = 220x - 9x * (x-9)

220x - 1980 = 220x - 9x*+ 81x

x*-9x—220=0

D=81-4*1*-220=961=312

x1=9+31/2=20

X2 =-11 (He yHOBIETBOPAET YCIOBHIO)

3aganue 80.

IIpouumaiime 3a0anue u oaiime obocrosannuiii omeem.

Hanor na moxons! cocraBmter 13% oT 3apaGoTHOM ATl 3apabornas miata AHzapes
Cepreesnua pasma 13 500 py6neit. Kakyio cymMMy OH MONYYHMT IOCNe BBIYETa HAJNOrAa Ha
noxonael? OTBeT paiite B pyoIsX.

OrtBeT:

3a BerdeTom 13% Angpeit Cepreeuy nomyunt 87% umu 0,87 yacTs OT 3apIUIaThl
0,87*%13500=11745 p

3.2.2. BonpocsI k 3a4eTy

®opmupyeMas KOMIETEHIHS:

YK-1 CnocoGeH OCyIeCTBIATh NMOMCK, KPUTHUCCKHA aHANM3 M CHHTE3 HH(MOpMAIH,
NPUMEHSATE CHCTEMHEII TTOXO/] A PEIICHHUA MOCTABIEHHBIX 3a/1a4;

VK-1.1 Ananusupyer 3aauy, Beienss ee 6a30BEIE COCTABIIONIHE.

1. Cease onpenenureneii 3afaHHON MaTPHIBI ¥ OGPATHON MATPHIIBL.
2. Yem oTnHYaeTCa MHHOP MaTPULEL OT aNreOpandeckoro JONOMHEHNS?

3.  ®opmynsr Kpamepa. YenoBus CymiecTBOBAHUS PEMIEHHS HEOAHOPONHOM CHCTEMEI
YPaBHEHHUIA.

YK-1.2 Oupenenser, MHTEpNPETHPYET ¥ PAHXHUPYeT MHpOpManumio, Tpebyemyio ams
pelIeH s TOCTABICHHOM 3a1a4H.

38



1. OcoGenHOCTH mpHMeHeHHs Merona laycca IpH pEIIEHHM CHCTEM JIHHEHHBIX
YPaBHEHUIA.

2. Yro Takoe IpsMoii Xoa u 06paTHbIi X0 MeToa I'aycca? B 4yeM 3aKIro4aeTcs CMBICI
IIpsIMOTO Xoaa?

3. Yro Taxoe mOJMAPHBIE KOOPAUHATEI?

VK-1.3 OcymecTpiaser mouck HHpOpManmu i pelleHHs IIOCTABIEHHOH 3a/aud 1o
Pa3IUYHBIM THIIAM 3alpOCOB,

1. Ca3p NpsMOYTONBHEIX ¥ TOJISAPHBIX KOOPIMHAT.

2. Pasnuueble BHABI ypaBHEHHH NpAMOM Ha IUIOCKOCTH. B3aMMHOE pacHoNoxeHHe
IPSAMBIX Ha INIOCKOCTH.

3. Yro Takoe yrmosoii koadpunuent npamoit? Kak cBa3anHs! Mexay coGoit ymOBLIe
K03 GUIMEHTEI TapaIeNbHBIX H CPICHAUKYISPHBIX IPAMBIX?

YK-1.4 PaccmarpuBaeT M IIpeiyaraeT BO3MOXHBEIE BAPHAHTH PEMICHHS MOCTABICHHON
3a/1a4qd.

1. Bun ypaBHEHHS OKPYXHOCTH.

2. VYpasuenwe smmnca. Yto Takoe Gonmbinasg U Manas ocH aiunca? B uem 3aximouaetcs
CMBICIT 9KCIICHTPUCHTETA? '

3. VYpaBHeHHS napaGoNbl H rHIIEPOOJIEL.

Dopmupyemas KOMIIETECHIHA:

OIIK-6 Cnocoben ucnons3oBarh B npodeCCHOHANBHON JeATENPHOCTH OCHOBHEIE 3aKOHBI
(u3nkd, XuMuH, HayK o 3emie W GHOJIOTHH, IIPEMEHATH METOIBI MATEMATHUECKOrO AHAIN3A H
MOJICIIMPOBaHHs, TEOPETHYECKUX M DKCICPHMEHTANBHEIX HCCIESTOBAHHUI, NPUOOPETATh HOBEHIE
MaTeMaTHYEeCKUC M €CTECTBEHHOHAYYHEIE 3HAHHMA, HCIIONB3Ysl COBpEeMEeHHEBIE 00pa3oBarebHbIe H
HH(pOPMAITHOHHEBIE TEXHOJOTHH:

OIIK-6.1 Wcnome3yer B npodeccHOHANbHOM AEATENILHOCTH OCHOBHBIE 3aKOHEI qmsmcn
XMMEH, HayK 0 3eMJie U OHOJIOTHH.

1. Onpexnenenue npepena GyHKIHM.
2. Uto Takoe 6eCKOHEUHO MaJIble M OECKOHEUHO OONbIITHE BeTHIYHHEI?

OIK-6.2 TIlpumeHseT METOABl MAaTEMaTHYECKOTO aHAIM3a M MOJETHPOBAHHSA,
TEOPETHYECKUX H SKCIIEPUMEHTAJIBHEIX MCCIIETOBAHMIA.

1. Ompenenenue mpouspogHOi. B ueM 3axmouaercs GpusndecKkuit CMBICT IPOH3BOJHBIX
HEPBOTO ¥ BTOPOTO MOPAAKOB?

2. OcHosubie nipasuna guHEPEHINPOBAHNS deMEHTapHBIX GyHKImiA. Kakue GyHKIun
Ha3BIBAIOTCS 31EMEHTapHBIMU?

OIIK-6.3 CnocoGen mpuoOpeTaTh HOBBIE MAaTEMaTHYECKME H €CTECTBEHHOHAYYHBIE
3HAHUA, UCIOJIb3Ysl COBPEMEHHEIC 00pa3oBaTeNbHbIe M HHOOPMAIHOHHBIE TEXHOIOTHH.
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1. OcoGeHHOCTH OIpeAeNeHus IPOM3BOIHBIX CIOXKHBIX (hYHKIHA.

2. IlpumeHeHHE  NpPOM3BOAHBIX IIPH  HAXOKICHHH npenenos.  Packpreitue
HeonpenenénHocTel no npasuny Jlonurans.
3. HaiiTu NpoH3BOAHEIE 3NEMEHTAPHEIX (hYHKITHIA.

PopmupyemMasi KOMIETEHIHSI:

IIK-1 Crocofen 3KCITyaTHpOBAaTh COBPEMEHHYIO aNmapaTypy M OGOpDYZOBAaHHE IS
BBINIOJIHEHH ST HAYTHO-HCCIIEIOBATENBCKUX MOIEBEIX H JIa00PaTOPHEIX GHOJIOrHYECKHX paboT:

1IK-1.1 TIpuMenseT B cBOEH DeATCILHOCTH aHAMTHYECKOE TaG0paTopHOe obopynoBaHue,
CPeACTBA BBIMUCIMTENLHON TEXHUKY, KOMMYHHKAI(MH ¥ CBSI3M.

1. OmpeneneHus 4KCIOBOTO psza.
2.  TloHsATHE CXOMUMOCTH pAIA.
3. Kakoit pan Ha3bIBaeTCsl MOXOPAHTHEBIM HIIH MAHOPAHTHBIM?

1IK-1.2. TlpoBoaur naGopaTopHBle HCCHENOBAHUsA, 3aMEPhl, AHATH3E OTOGPAHHBIX
IPUPOAHEIX 00Pa3LOB; paboTaeT Ha AHATUTHYECKOM JIaboparopHOM 060pYI0BAHMH; MCIIONb3YeT
ABTOMAaTH3MPOBAHHEIE CHCTEMBI KOHTPOJIS 3KOJIOTHYECKOTO COCTOSHUS TEPPUTOPHIA.

1. IlpoBepka Ha CXOMHMOCTH PSIOB C IOMOLUBKO MaXOPAHTHOTO HMIH MUHOPAHTHOTO

j23:01(0):

2. Kaxue mpu3HaKy HCHOJB3YIOTCS IIPH HCCIIEJ0BAHNM HA CXOJMMOCTD HOOKUTELHEIX
panoB?

IIK-7 Cnoco0eH HCIONB30BATE OCHOBHBIE TEXHHYECKHE CpeicTBa TIOMCKA HAYYIHO-
bronoruyeckoit nuaopmanuy, yHIBEpCabHbIE TAKETh IPUKIATHEIX KOMITHIOTEPHBIX IIPOTPaMM,
co3/aBath 0a3bl 3KCHEPUMEHTANBHEIX OHONOTHYECKHX NAaHHBIX, paboTaTh C 6nonornqe01<on
nHpopManueil B IT0GaTbHEIX KOMIBIOTEPHBIX CETIX:

[IK-7.1. TlpoBonuT nepBHYHBIA MOHCK HMHGOPMALMM IO 3aJaHHOM TeMaTHKe (B T.Y., C
HCIIONIb30BAHAEM OTKPBITHIX 0a3 JaHHBIX.

1. IlpuBexute NpUMepH rapMOHHYECKOTO H 060GIIEHHOT0 rapMOHIYECKHIA PAIOB.

2. Omnpenenenne 3HaKouepeayomerocs psaaa, Ilpusnax Jleli6Huna.

IIK-7.2. Wcnombsyer B cBOelf JeATENBHOCTH YHMBEPCANBHBIE IIAKETH TPHKIAIHBIX
KOMIIBIOTEPHBIX IIPOTPaMM.

1. Uro Takoe aGcomoTHAs M YCAOBHAS CXOTUMOCTH?

2. Kaxue mpu3sHaKM HCHONB3YIOTCS [PM  MCCIEIOBAHMM HAa  CXONHMOCTB
3HAKOYEPE/IYIOMUXCS PANOB? ‘

[IK-7.3. Co3naet 6a3bl 3KCIEPUMEHTATBHBIX GHOIOTHYECKHX JAHHBIX.

1. Bun creneHHBIX psinos. OGMacTs UCIIONb30BAHUS CTEMEHHBIX PANOB.
Teopema AGens. Paguyc 1 uHTEpBAN CXOMMMOCTH CTEIICHHBIX PAJIOB.

3.2.3. Bonpocs! K 3K3aMeHy
DopMupyemMasi KOMITETEHIIHA:

YK-1 CrnocobeH oCymECTBAATh MOMCK, KPHTHYCCKUN aHAIM3 M CHHTE3 HH(pOPMALHH,
IPUMEHATH CHCTEMHBIH TIOAXO0A AV PEIICHHS TTOCTABIEHHBIX 3a/a4;
VK-1.1. Aranu3upyer 3agaqy, BeIzie)As €€ Ga30BEIE COCTABISIONIHE.
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L.

Marpuust. CgpoficTea, omepanuu Hax Marpuuamu. OIpenenuTeNH, MHHOPEHL

anre6panqecxoe JOITIOJITHCHUC.

YK-1.2. Onpezenser, MHTepnpeTHpyeT W DaHXHpYeT HHGOPMALMIO, TpebyeMyio i
pElICHMs IOCTABIEHHOM 3a1auu.

1.

Pernenue cucteM IMHEHHBIX ypaBHeHHi MeTooM Kpamepa.

VK-1.3. OcymecTBiger NOMCK HHGOPMAmMH JUIs pENIEHHS IIOCTABICHHON 3a/aud Mo
Pa3IHYHBIM THIIAM 34IIPOCOB.

1.

Paznuynble BUIBI ypaBHEHHH NpsAMOil Ha IUTOCKOCTH. B3amMHoe pacmoyoxKeHHe

NpAMBIX Ha IIJIOCKOCTH.

VK-1.4. PaccmarpuBaeT u Ipe[UiaracT BO3IMOXKHBIE BAPHAHTHI PEIIEHHS MOCTABIEHHON

3aJavin.

1.
2.

OKpy>XKHOCTb, KAHOHUYECKOE ypaBHEHHE, CBOMCTRA.
ITapaGona, KaHOHMYECKOE YpaBHCHHE, CBOMCTRA.

DopMupyeMasa KOMIIETEHIUS;

OIIK-6 Cnoco6eH HCcone30Bath B MPoGheCCHOHANBHON AeATENEHOCTH OCHOBHEIE 3aKOHBI
u3nKH, XMMHH, HayK 0 3eMie u GMOIOTHH, NPHMEHATH METOABl MaTeMaTHUECKOro aHAIH3a 1
MOJIEJIMPOBAHHUS, TCOPETHYECKHX M IKCIEPHMEHTANBHBIX HCCIEAOBaHHM, MPHOGPETaTh HOBHIE
MaTeMaTHYECKHE H €CTECTBEHHOHAYYHBIE 3HAHUS, UCIIOJB3Ys COBpEMEHHEIE o6pa3013aTean>Ie U
HHGOPMAHOHHBIE TEXHOIOTHH: i

OIIK-6.1. Hcmone3yeT B npoeCCHOHATHLHON AEATENBHOCTH OCHOBHBIE 3aKOHBI (DH3MKH,
XHMHH, HAyK O 3eMJIe ¥ OHUOJIOTHH.

alh

hd

= o

[Ipenen pyHxuuu B TOUKE, HEIPEPHIBHOCTH (HYHKIIMH, CBOMCTBA HENPEPHIBHEIX
bYHKIHL.

beckoneuno mansie u GeckoHeyHO GonbInue QyHKIHUM.

3amMeqaTenpHEIEC IPEIEIIEL.

Onpenenenne NpoH3BOHOM, €& HH3NUECKHIT B TeOMETPUYECKHI CMBICIL

[Ipasuna nquddepenporanns, TabNuIa IPON3BOXHBIX OCHOBHBIX 3JIEMEHTAPHBIX
GYHKIHHA.

[Ipoussonnas cnoxuo# ¢pynxmun. Jlorapupmudeckoe nuddepeHipposanue.
Juddepenunan GpyHxnun, ero reoMETPUIECKHH CMBIC.

[IponsBomusie U qudrpepeHIraNbl BHICIINX TOPSIKOB.

OlIK-6.2. IlpuMeHSET METONBI MAaTEMaTHYeCKOr0 aHaIM3a M MOJCIMpPOBAHHUS,
TEOPETHYECKUX H DKCTIEPHMEHTAIIBHBIX HCCIIEA0BAHMI,

1. PackpsITHe HeonpenenéHHOCTEH M0 paBuily Jlonurans.

2. TlonsTre QyHKIMH HECKONBKUX NEPEMEHHBIX, 00JIaCTh ONpeNeNeH s, TAHAA YPOBHA.
3. YacTHble IpPOU3BOAHBIE, ONIPEACNCHHE, CBOMCTBA.

4. Ilommoe npupaienue, NOMHEBIH qudpepeHHa, ero CBoiCTRA.

5. Tlpoussogmbie u muddepeHunanb GYHKIMH HECKONBKUX MEPEMEHHBIX BBICIIMX
IOPSA/IKOB.

6. IlepBooOpasHas, HeonpeIeNEHHEIA HHTETPa, €ro CBOMCTBRA.
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7. Tabmuma WHTErpaNoB OCHOBHBIX 3NEMEHTApPHHIX (YHKIHIL, HEIIOCPEACTBEHHOE

HUHTETPHPOBAHHE,

8.  3aMena mepeMEeHHBIX B HEONPEAENEHHOM MHTETpAJIE, HHTEIPHPOBAHNE IO YACTSM.

9.  VIHTerpupoBaHHE PalOHAIBHEIX BEIPAXKEHHA.

10. HuTerpupoBaHHe TPUTOHOMETPAYECKHX (DYHKIIHIA.

OIIK-6.3. CnocoGen mproGpeTaTs HOBBIE MaTeMATHYECKHE U €CTECTBEHHOHAYYHBIE
3HAHHS, HCTIONB3YS COBPEMEHHbIE 00pa3oBaTeNbHbIE M HH()OPMAIMOHHBIE TEXHOIOTHH.

1. Onpexmenénnriii nHTErpa, ero croiictea, hopmyna Hetotoua — Jled6HumA.

2. OcobeHHOCTH BBIYHCIIEHUA ONPENENEHHOTO WHTErpaia: 3aMeHAa IIEPEMEHHEIX B

OIIPEACIEHHOM HHTETPaJle, HHTETPHPOBAHHE IO YaCTSIM.

3. IIpunoxeHns OnpenenéHHoro HATErpaa: IIoaas KPUBOIMHEHHOM TpanemHy,
00BEM Tena BpallleHHs BOKPYT OCH aGCIice, IUIMHA TYTH IIIOCKOM KPHBOiL.

4, HNuddepernnanbabie ypapHenus, oOue noHATHS, 3a1a4a Ko,

5. AnddepeHnuancabie ypaBHEHHS ¢ PasAeIAIOLEMUCS EPEMEHHEIMH, OXHOPOAHLIE,

JHHEWHBIE IIEPBOTO ITOPSAIKA.

6. Pasnoxenne Gynxnuii B crenennsie psisl no dopmyne Teitnopa. Pax Maknopena.

7. Wcnonb3opanue psioB I NPUOTMKEHHOTO BEIYHCICHHS (PYHKIHH.

DopmMHpyeMas KOMIIETEHIHA:

IIK-1 CrocoGen aKCHTyaTHpOBAaTh COBPEMEHHYIO amnaparypy M oGOpYIOBaHHE IS
BBIOTHEHHA HAY4YHO-HCCIIC0BATENBCKUX MOJIEBEIX U 1ab60paTOpHBIX GHONOTHYECKHX paboT:
1IK-1.1 IlpumMensieT B cBOeit EATENBHOCTH aHAIMTHYECKOE 1ab0paTopHOe 0GOPYNOBAHHE,
CpeicTBA BEIYUCIIHTENBHOM TEXHHKH, KOMMYHHMKAIMK U CBSI3H.

1. Teopus BepoATHOCTEH: OCHOBHBIE HOHSTHS, KIACCHYECKOE ONPECICHHE
BEPOATHOCTH.

2. HexoTopele MOHATHS U (HOPMYIIBI KOMOHHATOPHUKHY.

3. OrtHocHTenbHas 4acToTa, €€ CBOMCTRa, CBSI3b C BEPOATHOCTEIO.

IIK-1.2. TIlposomut naGopaTopHElC MCCIENOBAHHS, 3aMEpHl, AHANHIE OTOGPAHHBIX
IPHPOIHEIX 00pasnoB; paboTaeT HA aHAIMTHYIECKOM TabopaTOpPHOM 06OPYIOBaHHM; HCIIONB3YET
ABTOMATH3MPOBAHHEIC CHCTEMbI KOHTPOIISA SKOJIOTHYECKOTO COCTOSHHS TEPPUTOPHIA.

1. CoObiTs COBMECTHEIE H HECOBMECTHBIE, TEOPEMBI CIIOXKEHHSA BEPOATHOCTEI.
2. CoObITHs 3aBHCHMEBIE H HE3aBUCHMBIE, TEOPEMBI YMHOXEHHS BEPOSTHOCTEH.
3 Tlonnas BeposaTHOCTS, popmyna Beiteca (Teopema runores).

®opmMupyeMas KOMIETEHIHS:

IIK-7 CnocoleH HCTIONB30BaTh OCHOBHBIE TEXHHYECKHE CPENCTBA TOWCKA HAY9HO-
Grostorndeckoii nuGopMaIiH, yHIBEpCaNbHbIE NaKeTH MPUKIATHEIX KOMITBIOTEPHBIX IPOTPaMM,
co3maBarth 0asbl 3KCIEPHMEHTANLHBIX OHONOTMUECKHX MAHHBIX, paboTaTh ¢ 6n0nomqecxon
uHpopManueif B ro6aNBHBIX KOMIBIOTEPHEIX CETAX.

IIK-7.1. IIpoBomMT TMepBUYHBIA MOMCK MHGOPMALME 110 3aNaHHOH TeMaTHKe (B T.U., C
HCIIONIE30BAHMEM OTKPHITHIX 623 JaHHBIX).

1. IloBTOpHBIE HCHBITAHMS, CXeMa BepHyn.

2. JloxanpHas v HHTErpanbHas TeopeMsl Jlanmaca.

3. HauBeposTHeiimee 4YHCIO NOABICHHH COOBITHS B HE3ABHCUMEIX HCIBITAHHSAX,
MoJanbHas BREPOSTHOCTE.
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ITK-7.2. Hcmoms3yeT B CBOeH HEATENHHOCTH YHHBEpCAIGHBIE INAKETHI IPHKIATHBIX
KOMITBIOTEPHBIX HPOTpPaMM.

1.  CrydgaiiHble BeNHYIHMHEL 00LIME OHATHUS, CIIOCOOEI 3a1aHM s, 3AKOHbI
pacrpenencHus.

2. JluckpeTHas ciydaifHas BENHUMHA, 3AKOH PACIIPEIEICHMS, THCIOBBIE
XapaKTepUCTHKH, UX CBOMCTBA.

ITK-7.3. Coznaer 6a3b1 SKCIEPHMEHTAIBHBIX GHOJIOTHYECKHMX JAaHHEIX.

1.  bunommaneHOE pacnpesencHuE, €r0 YUCIOBEIE XapaKTEPHCTHKH.
2. Pacmpenenenne ITyaccoHa, ero YHCIOBEIC XapaKTEPUCTHKH.

1. METOANYECKHWE MATEPHAJIBI, OIIPEAEJISTIOIIUE MPOIEYPEI
OIIEHUBAHWSI 3HAHUN, YMEHUI 1 HABBIKOBH OIILITA
JEATEJbHOCTH, XAPAKTEPHU3YIOIINX YTAIIBI ®OPMUPOBAHUSA
KOMIETEHIMIA

Kputepun oneHyMBanus 3HaHUN 00YyYarOMIXCA P TPOBECHUM TECTUPOBAHHUS:
Pesynbrar TeCTHpOBaHMS OIICHHBAacTCA IO IMPOLIEHTHOM InKaje oneHKH. Kaxmomy
obyvaromeMycs IpeIaraeTcs KOMIIEKT TECTOBEIX 3aiaHuil U3 25 BOIPOCOB:

e OTMeTKA «OTJIMYHO» — 25-22 IpaBHIIBHEIX OTBETOB.

¢ OTMeTKa «xopomo» — 21-18 npaBHNIBHEIX OTBETOB.

¢ OTMeTKA «YAOBJIETBOPUTENLHO» — 17-13 IPaBUILHBIX OTBETOB.

¢ OTMeTKa «HEYROBJICTBOPUTEIBHO» — MeHee 13 MpaBUiIbHBIX OTBETOB
Kpurepuu 3HaHMi IpH IPOBE/ICHAN 3a9eTa U 9K3aMeHa:

L Ounenka «3auTeHo» JA0JDKHa COOTBCTCTBOBATH IapaMeETpam mo00ii U3 MOJOKHTEIBHBIX
OIICHOK (((OTJII/I‘-IHO)), «XOpo1Io», ((YI[OBHGTBOPHTGJ’IBHO»).
® Ouemca «He 3AYTCHO JOJDKHa COOTBETCTBOBATH InapamMeTpam OICHKH

CHEYOOBJICTBOPHUTCIBEHOY.

¢ OTMeTKa «OTVIHYHO» — BBHINOJNHEHHI BCe BAABI yueGHOM paGoThI, MpemyCMOTPEHHBIE
yue6HBIM mnaHoM. OG6ydaromuifics NEMOHCTPHPYET COOTBETCTBHE 3HAHHWM, YMEHHil, HABBIKOB
OPUBEACHHLIM B TaOJMIlax MOKa3aTeNsiM, ONEepUpYyeT NPHOOPETEHHBIMU 3HAHUAMHU, YMEHHSIMH,
HABBIKAMH, TIPUMEHSAET MX B44 CHTyaIlMsX IOBBIIECHHOM cloXHOCTH. [IpM 3TOM MOTYT OBITE
JOMyLIEHE! HETOYHOCTH, 3aTPYJHCHHMA NPH AHAIHTHYECCKUX OIEpAalMAX, IIEpPeHOCe 3HAHHMM H
YMEHHH Ha HOBBIE, HECTAHJAAPTHHIE CUTYaIHH. —

eOTMeTKa «XOpOmIO» — BHITOJIHEHB BCE BHABI Y4eOHOH pabOTEI, NpeIyCMOTPEHHBIE
y4ebnpM mnanoM. OOyuaromuiics JEMOHCTPHPYET COOTBETCTBHME 3HAHHMA, yMEHHH, HABHIKOB
IPHUBEJCHHBIM B TaONHIIaX MOKA3arelsM, ONEpUpYeT MPUOGPETEHHBIMH 3HAHHAMH, YMEHHUIMH,
HABHIKAMH, NPUMEHAET UX B CTAHAApTHBIX CUTyauMsax. IIpm 3ToM MOryT OBITH JOMYIIEHBI
HE3HAYMTENbHEIC OMMOKH, HETOYHOCTH, 3aTpyNHEHUS IPH aHAIATHYECKUX OlepalHsx,
NepeHOCe 3HAHUH M YMEHHUI Ha HOBbIE, HECTAHJAPTHEBIC CUTYAIHH. X

¢ OTMETKA «YAOBJIETBOPHTEILHO» — HE BEHINONHEH OAWH WM 0ojiee BHIOB y4yeGHOM
paGoTHI, IPEXYCMOTPEHHBIX Y4eOHBM mnaHoM. OGydarolmuiics JNEeMOHCTPUPYET HENOJHOE
COOTBETCTBUE 3HAHMH, YMEHMH, HABEIKOB IIPHBEJEHHBIM B TaONIULax IMOKa3aTeNaM, JOMYCKaOTCA
3HAYHTEIBHEIE OMIMOKH, NPOSBIAETCS YACTUYHOE OTCYTCTBHE 3HAHMIl, YMEHHUH, HAaBBEIKOB IIO
psmy nokasarelnei, 00yJalouiCsa HCIBITEIBACT 3HAYUTEIBHbIE 3aTPY/HEHHS [IPH ONEPUPOBaHUH
3HaHUAMH M YMEHUSMH IIPH UX IEPEHOCE HAa HOBHIE CUTYaIlMH, —

eOTMeTKa «HEYIOBJIETBOPHUTEJbHO» — HE BHIIOIHEHH! BHAR YYeOGHOH paboTHL,
OpefyCMOTPEHHBIE YYeOHBIM IJIAaHOM, JAEMOHCTPHPYET HEIOJHOE COOTBETCTBHE 3HAHMIA,
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YMEHHH, HaBHIKOB IPHBEICHHBEIM B TaOlWIax Ioka3areneif, OMyCKAlOTCA 3HAYHTENbHEIE
oUMOKY, IPOSBISETCS OTCYTCTBUE 3HAHMIM, YMEHHUI, HaBLIKOB IT0 OOJIBINEMY PARY IOKasarenei,
o0yJaroiuiicss WCHBITHIBAECT 3HAYHMTEIBHBIC 3aTPyNHEHHS IIPH OICPUPOBAHUM 3HAHUAMH H
YMEHHSAMH IPH HX IEPEHOCE Ha HOBLIC CUTYaLIUH.

5. TOCTYIIHOCTDb 1 KAYECTBO OBPA30BAHMA LIS JIAII C OB3

HpPI HCOﬁXOl{I/IMOCTI/I HWHBAIHROAM U JIHIaM ¢ OrpaHMYCHHBIMH BO3MOXKHOCTAMH 340POBBA
IIPEAOCTABIACTCA JOIIOHHATCIIBHOC BpEMA AJid IOATOTOBKH OTBETA Ha 3a4CTC.
HpM IIPOBCACHUH ITPOLECAYPE] OLCHHUBAHUA PE3YNLTATOB 06)"-ICHI/I$I HHBaJINIOB H JIUIL C

Orpanu4ICHHBIMHE BO3MOXKHOCTIAMMU 300OPOBBA MOI'YT HCIIOJB30BATHCI COOCTBEHHBIE TEXHUIECKUE
CpEACTBaA.

Hpouenypa OIICHHBAaHUA PE3YIBTATOB 06y‘-ICHPI§I HHBAIHAOB U UL C OrpaHMYCHHBIMH
BO3MOXHOCTSIMH 3JOPOBBA 110 JUCHHIIIHHE NPEIYCMATPUBACT NIPEAOCTABIICHHC I/IH(I)OpMaI.II/II/I B

dopMax, afanTHPOBAHHEIX K OFPaHMYEHUSIM UX 3I0POBBS U BOCIPUATHA HHpOpManuu:

— B MleyatHo#t hopMe yBeTHIECHHEIM MIPHBTOM,

I[JISI JIALY ¢ HAPYIICHUAMU 3PEHUA
—B (bOpMC 3JICKTPOHHOIO JOKYMCHTA.

— B IIe4yaTHO# opme,

JI4 JIAII C HA CHHUAMH ClIyXa:
Il Py X -~ B (bopme AJNCKTPOHHOTO JOKYMCHTA.

Jina nun ¢ HapyIeHHsIMM OTIOPHO- — B meuatHo# hopMe, anmapara:
JBUTATENHHOTO ariapara — B (hopMe 3NEKTPOHHOTO JOKYMEHTA.

[Tpu mpoBeJieHHH NPONEAYPHI OLCHHUBAHUA Pe3yJIbTaTOB OOyUeHHsS HHBAIHMIOB M JIKIl C
OrPaHHYEHHBIMHA BO3MOXKHOCTSMH 3JIOPOBBA 10 JUCHUIUIMHE OOECIICYMBAET BHINOJIHEHHE
CIEYIOIIHX AOIOIHUTENBHBIX TpeOOBaHMH B 3aBUCHMOCTH OT HHAUBUAYAIbHBIX 0COOEHHOCTEH,
o0 yJaromuxcs:

a) MHCTPYKLHS [0 HOPAAKY MPOBENEHHSA IPONEAYyphl OLIEHMBAHHA IIPEJOCTABIICTCA B
noctynHo# dopme (ycTHO, B THCEMEHHOH dopMe);

6) mocrynHas gopMa IpeRocTaBIeHus 3aJaHuil OIICHOYHBIX CPelCTB (B medarHo#t dopme,
B mevyarHoit ¢opMe yBenwueHHbBIM mpudToM, B (opMe 3MEKTPOHHOTO IAOKYMEHTa, 3aIaHus
3a4HTEIBAIOTCA [IPEMOAaBaTeNneM);

B) JIOCTyHas GopMa IpeaoCcTaB/eHNs OTBETOB Ha 3aJaHus (NHCEMEHHO Ha Gymare, Habop
OTBETOB Ha KOMIIBIOTEPE, YCTHO).

ITpu HEOGXOAUMOCTH AN O0YUAIONIMXCS ¢ OTPAHHYEHHBIMH BO3MOXHOCTSMM 3J0POBES H
WHBAIHAOB [pOLIEAypa OICHHBAaHHUS pe3ylnbTaToB oOO0y4eHHs @O0 JUCHUIUIMHE MOXET
IIPOBOJIUTHCSH B HECKOJIBKO 3TAIOB.

[IpoBenenne mpoueAypsl OIEHMBAaHHA pPe3yNbTaTOB OOYYEHHS HMHBAIHMAOB M M C
OrpaHMYCHHBIME BO3MOXKHOCTSIMH 3JIOPOBbS HOIyCKAaeTCA ¢ HCHONB30BAaHHEM JUCTaHIIHOHHBIX
00paszoBaTeNIbHEIX TEXHOIOTHH.
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AnHoTanud padodeil nporpaMMbl AUCIHILIHHBI
51.0.06 «MaremaTnka 4 MaTeMaTH4YeCKHe MeTOAbI B OM0JOrHI»
YpoBenn Boicmero obpazopanus BAKAJIABPUAT
Hanpasaenne noarorosku 06.03.01 broxorus
IIpoduns bunosrkonorus
dopMa 00yueHHH OUHAS

e AUCHMIUIHELL: MPHOOPETEHNe HABBIKOB MCIIONB30BaHUA MaTEMAaTHKH B MpodecCHOHANbHOM
JEATENIBHOCTH; Pa3BUTHE IIOTMYECKOrO MBILUIEHUA CTYJCHTOB, HYTO HA IPAKTHKE IOMOXET HM
AHAIM3UPOBATH TEKYIIYIO CHTYalHiO, POTHOZHPOBATh Pa3BUTHE AaIbHEHINMX COOBITHH M MPUHHMATH
NpaBWIbHBIE peIleHHs; (GOpMHpPOBaHHE IENBHOrO HAy4YHOrO MMpPOBO33PEHMS, BKJIIOUYAIOIIETO
MaTeMaTHKy KaK HEOTheMJIEMYIO YacThb KyJIbTYDHI.

MecTo AuCUMIIKHBL B y4eOHOM miaaHe: auciuiuinda 51.0.06 «MaremaTuka ¥ MaTeMaTHUIECKHe
MeToAbl B OMOJIOTMM» SBJIAETCA JMCLHIUIMHON OCHOBHOH 4YacTH y4eOHOro IUlaHa HanpaBleHus
noaroroskd 06.03.01 Buosnorus, npodunes bruoskonorus. Ocaubaerca B 1 1 2 cemecTpe.

TpeGoBanne K pe3yiabTaTaM OCBOEHHS AUCHHNIANH: B pesynpraTe H3yuyeHMA JUCUHILTHHEL
bOopMHUPYIOTCS CNEAYOLHE KOMIIETEHLIMH:

A) YausepcanbHble KomnereHnnn (YK)

YK-1 CnocoGeH oCymecTBIsATh MOUCK, KPHTHYECKUI aHAJIM3 U CHHTe3 HHGOPMalMH, IPUMEHAT
CHCTeMHBII{ ITOIXO/ 21 peL€H s MOCTaBJICHHBIX 33/1a4:

VK-1.1 AHanu3upyer 3a/a4y, BeZienss ee 6a30Bble COCTABIAIOLIME.

VK-1.2 Onpenenser, MHTEPNPETHPYET H paHkKHUpyeT MHopMalio, TpeOyeMylo Uil peIleHHS
MOCTaBJICHHOM 3afa4H.

VK-1.3 Ocyuectenser NoUCK HHGOPMALMK JUls PellIeHUs MOCTaBACHHON 3a/1a4M 110 PasTHYHBIM
THIIaM 3aIpOCOB.

VK-1.4 PaccMarpHBaeT M NpeAiaraeT BO3MOXKHEIC BAPHAHTHI PELLCHHA MOCTABICHHOM 3a/1a4H.

B) O6menpodeccnonannubie komnerennun (OIIK)

OIIK-6 CnocoGeH MCIojib308aTh B MPodeCCHOHANBHOMN JeSTeNbHOCTH OCHOBHBIC 3aKOHBI (PH3HKH,
XMMHH, HayK O 3eMiie ¥ GHOIOTHH, IPHMEHATh METOIbl MATEMATHUECKOTO aHAM3a W MONETUPOBaHHH,
TEOPETUYESCKMX M SKCIEPUMEHTANBHBIX HCCIENOBAHUM, IpHOOpETaTh HOBEIE MAaTeMaTHYeCKHe M
€CTCCTBEHHOHAYYHBIe 3HAHHS, HCHONB3yd COBPEMEHHble o0Opa3oBaTelibHBle W  HMHQOPMALMOHHLIE
TEXHOJIOTHH:

OIIK-6.1 Hcnonesyer B NpoheCCHOHANBHOM NEATEHOCTH OCHOBHBIC 3aKOHBI (DH3MKM, XHMHH,
Hayk 0 3emiie ¥ 6HOJIOTHH.

OIIK-6.2 TlpumeHseT MeTOAbl MaTeMaTHYECKOrO aHaIM3a U MOIEC/IMPOBAHHA, TCOPETHYECKHX U
3KCTICPHMEHTAIbHBIX HCCIIENOBaHHH,

OIIK-6.3 CnocoGeH npuoOpeTarb HOBBIE MAaT€MaTHYECKHE M €CTECTBCHHOHAYYHBIC 3HAHMHA,
HCIIONB3Ys COBPEMEHHBIE 00pa3oBaTebHble U HHMOPMALMOHHBIE TEXHOJIOTHH.

B) Ilpodeccnonanbunie komnerenunn (IIK)

IIK-1 CniocoGen SKCILTyaTMpOBATh COBPEMEHHYIO Arnapatypy W oGOpyAOBAHME Ul BHINOJIHEHUS
HAYYHO-MCCIIEA0BATELCKHX [OIEBBIX M TaGopaTopHeIX 6uonoruveckux pabor (ITIK-1):

IK-1.1 TlpuMeHseT B CBOeil AEATENPHOCTH aHAIMTH4Yeckoe IabopaTopHOEe OOOpPYNOBaHHE;
CpeAcTBa BEIYMCIIUTENILHOM TEXHUKH, KOMMYHHKAIMH H CBA3H. ’

[IK-1.2 TIposoaur naGopaTOpHBIE HCCIEJOBAHUA, 3aMepbl, aHAIH3BI OTOOPAHHBIX IPHPOAHBIX
obGpasnos;  paGoraer Ha  aHaiuTHYeckoM  Js1abopaTopHOM — 00OpYNOBaHHM;  HCIONB3YeT
ABTOMATH3HPOBAHHBIE CHCTEMBI KOHTPOJIA SKOJIOTHYECKOTO COCTOSHHSA TEPPUTOPHI.

IIK-7 Crioco6eH MCMONB30BaTh OCHOBHBIE TEXHMYECKHE CPEJICTBA MTOMCKA HAYy4HO-6HONOrHUECKOM
MHQOpPMAlUY, YHHBEPCAJBHBIE MAKETH TMPHUKIAJHBIX KOMIBIOTEPHBIX TPOrpamMM, CO3[aBaTh 6a3el
SKCTIEPHMMEHTAJILHBIX GHOJIOrMYECKUX JaHHBIX, paboTaTh ¢ OHonoru4eckoil nHGopManueii B MoGanbHBIX
KOMITBIOTEPHBIX CETAX:

[IK-7.1 TIpoBoAWMT mepBHYHBIA MOMCK WHGOPMALMH MO 3aJaHHOM TemaTHke (B TU. C
HCTIONB30BaHHEM OTKPBITBIX 6a3 JaHHBIX).

TTK-7.2 Ucnionp3yeT B CBOCH ACATENEHOCTH YHHBEPCAIBHBIC NAKEThl NPHKIAJHBIX KOMIBIOTEPHBIX
TpOrpaMM.

[1K-7.3 Co3snaet 6a3nl 3KCIEpPHMEHTAILHBIX GHOJIOTHUECKHX JAHHBIX.



Kparkoe cogepkaHme AHCHMIUIMMBI: B PE3yNbTaTe OCBOCHHMS JUCLMIUIMHBI OOYHYaloIMHCS
JOJDKEH:

3HaTh: OCHOBHBIE MOHATHS M METOABl MAaTEMAaTHYECKOTO aHANM3a, TEOPHM BEPOATHOCTEH H
MaTeMaTH4eCKOH CTATHCTHKW; MAaTEMATHYECKHE METO/IBI B GHOJIOrHYECKUX UCCIIENOBAHMAX.

VMeTh: OCBaHMBATh CAMOCTOATENBHO HOBBIE pasfieNbl (yHAaMeHTaIbHONW HAyKH, MHCIONL3YA
JAOCTUTHYTHII ypOBEHb 3HAHWH; MHCIIOJB30BAaTh MAaTeMAaTHYECKHEe METOAB! B MNPHKIAJIHBIX 3ajatdax
Oynymei neqaTeNbHOCTH.

Biagers: MeToJaMM pELICHHA CHCTeM JIMHEHHBIX YpPaBHEHWH; OCHOBHBIMH METONAMHU
JubdepeHIpOBaHnS ¥  MHTETPUPOBaHMS (QYHKIMH; METONaMH pelleHus AHGQEepeHIMATBHEIX
ypaBHEHH}; OCHOBHBLIMM TOHATHAMH M TEOPEMaMH TEOPHM BEPOSTHOCTEH; IOCTPOCHHEM 3aKOHOB
pacrpeneieHds BePOATHOCTEH CiTydaiHBIX OGMOIOrH4eCKHX MPOLIECCOB.

OGImas TPyA0eMKOoCTh ANCHUIIMHBY: 5 3a4eTHbIX eauHuUL (180 1acos).
HToroBpIii KOHTPOJIL 10 TUCHMIJIHHE: 3aUeT — 1 CEMECTP, SK3aMeH — 2 CeMecTp.



