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1 OBIIIME ITOJIOKEHUSA

1.1 Ileab u 32124 rocy1apCTBEHHONH UTOTOBOM aTTeCTAllUN

eab0 roCy1apCTBEHHOM WTOTOBOW ATTECTALIMU SBJISECTCS YCTAHOBJICHUE
ypoBHS mnoarotoBieHHocTH BbinyckHuka ['BOY BO  «CraBpononbckuid
roCyJIapCTBEHHBIN mneaarorudeckuii UHCTUTYT» (manee — CITIN), ocBouBiero
oOpa3oBaTenpHYI0 ITporpaMmy OakansaBpHara, K BRIMOTHEHUIO MPOPECCHOHATBHBIX
3aJad ¥ COOTBETCTBHSI €Tr0 TOJATOTOBKH TpeOoBaHUsAM  (peaepaabHOTO
rocyapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa BHICHIETO 0Opa3oBaHus (lajee -
®I'OC BO) u ocHOBHOM MpoQecCHOHATbLHON 00pa30BaTeIbHONM MPOTrpaMMBI
Bbiciero oOpazoBanus (nanee — OIIOII BO) mo HampaBiieHHIO MOATOTOBKHU
44.03.05 Ilemarormyeckoe oOpazoBaHue (C JABYMS TPOPUISIMH TOATOTOBKH),
npoduiu «Matematuka»y u «MubopmaTuka», paspadboranHoir Ha ocHoBe PI'OC
BO.

3ajauM roCyIapCTBEHHON UTOTOBOM aTTECTALIUMU:

OIICHKA CTEMEHM TMOATOTOBJICHHOCTH BBIMYCKHUKA K OCHOBHBIM BHJaM
npo¢eCCUOHATIBHON JIEATEIIBHOCTH;

OIICHKa YpPOBHS CGOPMHUPOBAHHBIX Yy  BBINYCKHHKA HEOOXOIUMBIX
KOMIIETEHIIMA, CTENEHU BIAJICHUSI BBIMTYCKHUKOM TEOPETUYECKUMHU 3HAHUSIMU,
YMEHUSIMA M TPAKTUYECKUMH  HaBBIKAMH, XAPAKTEPU3YIOIMIMMHU  3Tarlbl
dbopMUpOBaHUSI KOMIIETCHIIMI U 00ECIEeUnBAIOIIUMU JIOCTHXKEHUE TUIAHUPYEMBIX
pe3ynbTaToB B 001aCTH NMPodheCcCHOHATBHON JeATETLHOCTH.

K rocynmapcTBeHHOIl HWTOroBOM aTTeCTallUd JIOMYCKAaeTCs OOydaromuiics,
YCHENIHO 3aBEPIIMBIINI B TOJIHOM 00bEME OCBOCHHE OCHOBHOM 00pa30BaTeIbHOM
IpOrpaMMBbI 10 HarnpasiieHuto nmoArotoBku 44.03.05 Ilenaroruyeckoe oOpazoBaHue
(c nmBymss mnpoduiasMH TOATOTOBKH), pa3paOOTaHHOW B COOTBETCTBUH C
TpeboBaHMsIMU (DelepaIbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIIBHOTO CTaHAapTa
BBICIIIETO 00pa30BaHUsI.

[Ipn ycnoBUM YCHENIHOTO MPOXOXKACHUS BCEX YCTAHOBJICHHBIX BHJIOB
WUTOTOBBIX aTTECTAIIMOHHBIX UCTIBITAHUHN, BXOISIIIUX B UTOTOBYIO FOCYIapCTBEHHYIO
aTTECTalINIO, BHIMTYCKHUKY MHCTUTYTa MPUCBAMBAETCSI COOTBETCTBYIOIIAS CTETCHB
OakanaBpa U BBIIAETCS AUIUIOM OakajiaBpa roCcyIapCTBEHHOIO oOpasiia.

O06BeM rocynapcTBEHHOM UTOroBOM artectanuu B cooTrBeTcTBUM ¢ OIIOII
BO no nanpasnenuto moarotoBku 44.03.05 Ilemarornueckoe oOpaszoBanue (c
JIBYMsSI TIPO(MISIMUA TIOATOTOBKHK) - 9 3aueTHbIX enwHMI] (324 4., B TOM YHCIIC B
dbopme mpakTHIecKo moarotoBku 324 4.) ot obmeit tpynoemkoctu OITOII BO, B
ToM unciie: [ToaroroBka K caaue v caada rocyJapCTBEHHOTO 3K3aMeHa - 3 3a4eTHBIE
enquauIpl (108 4. B opMe mpakTHyeckod MOATOTOBKH), BhImonHeHue u 3ammra
BBIMYCKHOW KBaJTM(UKAITMOHHOW PabOThI - 6 3adeTHBIX enaunuI] (216 4. B dopme
MPAKTUYECKON MOATOTOBKH).

1.2 ®opmbI rocy1apcTBEHHOH UTOTOBOM aTTeCTAIIMU

['ocynapcTBeHHass UTOroBas aTTECTALMU 1O HAIIPABJIEHUO OAroToBku 44.03.05
[lenarornueckoe oOpaszoBanue (c AByMs MNPOQUISIMU TOATOTOBKH), Hpoduin
«Marematuka» u «MHbopMaTukay BKIIOYACT:



a) «[loaroroBka k craye u cjaya rocyAapCTBEHHOTO SK3aMEHay;

0) «BbINMoIHEHKE 1 3alTUTa BHITYCKHOM KBATU(PUKAITMOHHON pabOThI.

['ocynmapcTBeHHBIH  9K3aMEH  MPEAMISCTBYET  3allUTe  BBITYCKHOU
KBaJIu(UKAIIMOHHON padoTe.

Temaruka sK3aMEHAIIMOHHBIX BOMPOCOB M 3aJaHUH JJI TOCYIapCTBEHHOTO
DK3aMEHAa, COCTaBIISIEMBIX M3 KOHTPOJIBHO-U3MEPHUTEIBHBIX MaTepHalioB (GOHIA
OILICHOYHBIX CPENICTB, JJIs1 OOBEKTUBHON OIEHKH KOMIIETCHIIMA OJIKHA OBIThH
KOMITJIEKCHOW U COOTBETCTBOBATh M30PAaHHBIM pa3lieiiaM W3 Pa3INdHBIX yU4eOHBIX
0J10K0B, (HOPMHUPYIOMINX KOHKPETHBIC KOMIICTCHITHH.

Cnaya  rocygapCTBEHHOr0  d3K3aMEHa M 3allldTa  BBIMYCKHBIX
KBATM(UKAIIMOHHBIX ~ padOT  TPOBOAATCA  HA  OTKPBITBIX  3acCeIaHmsIX
TOCYJapCTBEHHBIX AK3aMEHAITMOHHBIX KOMUCCHH.

dopmMa ® mporpaMma TOCYJAapCTBEHHOTO JK3aMEHa  OMPEIeisIeTCs
BBITTyCKarome kadeapoi, corjacyercs ¢ y4eOHO-METOJAMYECKUM YIpaBIIEHUEM
WHCTUTYTa W YTBEPKIAOTCS YUYEHBIM COBETOM IIEJAarOrHYECKOTO OTACIICHUS,
WHCTHUTYTA, €CJIM MHOE HE MPEIyCMOTPEHO 00pa30BaTeIbHBIM CTaHIAPTOM.

[lepen  rocymapCTBEHHBIM  JK3aMEHOM  MPOBOJATCA  0OsA3aTEIbHBIC
KOHCYJIbTAllMM ~ OOYYaloIMXCSl 1O BONPOCaM  YTBEPXKJIEHHOW MPOTpaMMBbI
rOCYJIapCTBEHHBIX PK3aMEHOB.

BoimyckHas — kBanu@UKalMOHHAs  paboTa  BHINOJNHAETCS B (opMme,
yCTaHaBJIMBA€MOW  WHCTUTYTOM B COOTBETCTBUM  C  TpeOOBaHUSIMU
00pa30BaTeNpHOTO  CTaHAApTa IO  HANpPaBIEHUIO MOATOTOBKH  BBICIIETO
oOpa3oBaHHs, ®  SIBISETCS  3aKIIOYUTEIBHBIM  3TAllOM  MPOBEACHUS
roCyapCTBEHHBIX UTOTOBOM aTTECTAIINH.

1.3 Pe3yabTaThl rocy1apCcTBEHHOH UTOTOBOM aTTeCTAlINU

Pe3ynprarel KaXaoro Jtama TOCYJApCTBEHHOM MTOTOBOM  aTTECTALUU
ONPEAEISAOTCA  OLEHKAMH  «OTJIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIIHLHO,
«HEYJIOBJIETBOPUTENIBHO». OLIEHKH «OTINYHO», «XOPOILO0», «YI0BIECTBOPUTEIHLHO»
O3HAQUAIOT YCHEWIHOE IMPOXOXKIAECHUE TOCYJAapCTBEHHOIO  aTTECTAllMOHHOTO
VCTIBITAHUS.

Pe3ynbpTaThl rocy1apCTBEHHON UTOTOBOM aTTECTAIUU OOBSABISIOTCS B JICHD €€
MPOBEICHUS.

YcnemHoe npoxXoxJIeHUE roCyJapCTBEHHOW UTOTOBOM aTTECTALIMU SIBIACTCS
OCHOBAHMEM JIJIsl BbIAAUM 00yYarolmeMycsi JOKYMEHTa O BbICIIEM 00pa30BaHUU.

OOyuaronuecs, He MPOIIEAIINE TOCYIapCTBEHHON WUTOTOBOM aTTeCTalluu B
CBSA3W C HEABKOM HAa TOCYJApCTBEHHOE AaTTECTAlMOHHOE HWCHIBITAHUE II0
YBOXKUTEIIBHOW NPUYMHE, BIpPAaBE MPOWTH €€ B TeYeHHe 6 MecAleB Mocie
3aBEPIICHUS TOCYAaPCTBEHHOM UTOTOBOW ATTECTALIUU.

OOyuaromuecs, He TPOIIEANINE TOCYIapCTBEHHON WTOTOBOM aTTECTAllMA B
CBSI3U C HESIBKOU 10 HEYBAXXUTEIIbHOM ITPUYMHE WIH B CBSI3U C MOJIYYEHHEM OLICHKHU
«HEYIOBJIETBOPUTEIbHO», oTuucisitorcs u3 CITIM ¢ Beymauedr copaBku 00
O0Oy4eHUHU KaK HE BBINOJIHMUBIIKE 00sI3aHHOCTEH MO JOOPOCOBECTHOMY OCBOCHHIO
o0pa3oBaTeILHOM MPOTPAMMBI U BHITIOJTHEHUIO YI€OHOTO TIJIaHa.



['ocymapcTBeHHas UTOTOBAsl aTTECTAIMS HE MOXKET OBITh 3aMEHEHA OIEHKOU
kauectBa ocBoeHusa OIIOII BO Ha OCHOBaHMM HMTOTOB TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH U MIPOMEKYTOYHOM aTTecTallui 00yJaronerocs B MHCTUTYTE.

1.4 Anenasinusi pe3yJibTaTOB rocy1apCTBEHHOIi UTOTOBOI aTTeCTAMHI

OOyyaroiuiics UMeeT PaBo Ha aNeJUBIIUI0 O HAPYIIEHUH, IO €r0 MHEHUIO,
YCTaHOBJICHHOW MPOIETypbl MPOBEACHUS TOCYAapCTBEHHOTO AaTTECTAllMOHHOTO
UCTIBITaHUS U (WJIM) HECOTJIACHHU C PE3yJIbTaTaMH rOCYapCTBEHHOTO SK3aMeHa.

Anennauus TmojaeTcss Oo0yd4arommMmcsT B TMHUCbMEHHOW (opme JIUYHO B
amneIUISIIIMOHHYI0 KOMHCCHIO HE TMO3[HEE CIIEAYIOmEero pabodyero 1HsA IMOCIe
OOBSIBJICHUS PE3YJIbTATOB IOCYAAPCTBEHHOTO ATTECTAI[MOHHOTO HCTIHITAHHUS.

Amensiust paccMaTpuBaeTCs HE Mo3aHee 2 padouux JIHEW CO JHS MOJaqd
ameIUISIUy Ha 3aCeIaHdd aneJUBIIIMOHHON KOMHUCCHH U JOBOAMUTCS JO CBEICHUS
oOyuJarolerocsi, MOJaBIIEro aneuilnio, B Te4eHHe 3 pabouyux AHEH co JHS
3aceJjaHusl aneUIILIMOHHON KOMUCCHH.

1.5 OcoGenHoCTH TpOBeeHUS] TOCYAAPCTBEHHOH HUTOrOBO#l aTTeCTALMH
IS JIAI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI

1.5.1 [Jlns waBanuaos I, I rpynm u nui ¢ orpaHMYeHHBIMU BO3MOKHOCTSAMHU
3010poBbsl  (opMa MPOBEACHUS TOCYJapCTBEHHOW HWTOrOBOW  aTTeCTallUU
YCTaHABIMBAETCA HWHCTUTYTOM C YYETOM OCOOEHHOCTEM NCUXO(PU3NYECKOTO
pa3BUTHUS, WHAMBHUIYATbHBIX BO3MOXKHOCTEH M COCTOSIHHMSI 370pOBbs (Janee -
WHIUBUYAJIbHBIE OCOOEHHOCTH).

1.5.2 MarepuanbHO-TEXHUYECKHE  YCIOBUS B  WHCTUTYTE  JOJDKHBI
o0OecreynBaTh BO3MOXHOCTh OECHPENSTCTBEHHOIO JOCTyna OOydYarolmuxcsi B
ayqIUTOpUH, TyaJeTHbIE W Jpyrue TOMEIIEHHUsS, a TaKkkKe HUX MpeObIBaHUS B
yKa3aHHBIX TOMEILEHUSIX.

1.531Ilpu  mpoBeneHWM  TOCYNApCTBEHHOW  HMTOTOBOM  aTTECTAIlUU
oOecrieunBaeTcs COOIIOICHHUE CIEAYIONINX O0MUX TPeOOBaAHUM:

roCy/lapCTBEHHAsI UTOTOBas aTTeCTalUsl IPOBOAATCA B OT/IEIBHON ay TUTOPUH,
KOJIMYECTBO 0OYYaIOIINXCsl B OJIHOM ayIUTOPUH HE JOJHKHO MPEBBIILIATE 6 YETIOBEK;

JOTIyCKAeTCsl NPUCYTCTBHE B  ayAUTOPUM BO BpeMsi  IPOBEICHUS
rOCy/lapCTBEHHOM WTOTOBOM aTTecTalMu OOJIbIIEr0 KOJIMYECTBA OOYYaroIIMXCs
WHBAJIUJIOB W JIMII C OrPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS, a TaKkKe
IIPOBEJICHNE TOCYAApCTBEHHOW WTOTOBOWM aTTECTAIlMU IS WHBAJIUIOB U JIUI[ C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbsI B OJHOW ayJUTOPUU COBMECTHO C
00yJaroNMMHUCs, HE UMEIONUMHI OTPaHUYCHHBIX BO3MOXKHOCTEH 370pPOBbBs, €CIH
ATO HE CO3JAET TPYAHOCTEN JJIsl 00yUarOIIUXCS;

POJOJDKUTEIBHOCTh ~ TOCYIapCTBEHHOM  WTOTOBOM  arTecTaludyd 10
NUChMEHHOMY 3asIBICHUIO OOYy4arollerocsi, MoJaHHOMY /0 Hauaja MpOBEACHUs
rOCy/IapCTBEHHOM MTOTOBOM aTTECTAllUU, MOXKET OBITh YBEJIMUEHA 110 OTHOLIECHUIO
KO BPEMEHHU MPOBEICHUS COOTBETCTBEHHOIO TOCYJAapPCTBEHHONM HWTOTOBOM
aTTecTaluu i OoOydaloluXcsi, HE HMEIOLIUX OrPAaHUYEHHBIX BO3MOXKHOCTEH
3I0pOBBS, HO He Oosiee ueM Ha 1,5 yaca;



Mo 3asBJIICHUIO OOYYaroMIeTrocs BhIMycKaromas kadenpa obecreynBaeT
NPUCYTCTBHE aCCUCTEHTA W3 YHCIA COTPYIHHUKOB MHCTUTYTA WM MPHUBJICUCHHBIX
CTCIIMATUCTOB, OKA3bIBAIOIIETO OOYYAIOMIMMCS HEOOXOIUMYI0 TEXHHUYECKYIO
MIOMOIIIh C YY€TOM MX MHIUBHyaJTbHBIX OCOOCHHOCTEH;

00yJaromUMCs TIPEOCTABIISETCS B JIOCTYITHOM JIJISi HUX BUJIE WHCTPYKIIUS O
TIOPSIIKE TIPOBECHHMSI TOCYAAPCTBEHHOTO aTTECTAIIMOHHOTO UCITBITAHMUS,

oOyJaromuecss ¢ Y4eTOM WX WHIWBUIYaJbHBIX OCOOCHHOCTEH MOTYT B
MPOIIECCE TOCYJAPCTBEHHOM UTOTOBOM aTTECTAlMU MOJb30BATHCSI HEOOXOAUMBIMHU
UM TEXHHYECCKUMU CPEJICTBAMH.

1.5.4 OGyuaromuecsi TOJDKHBI HE TO37HEE, YeM 3a 3 Mecsma I0 Hadaia
TOCYJapCTBEHHOW WTOTOBOM aTTECTalldd TMOJaTh IMHCHhMEHHOE 3asBIICHUE O
HEOOXOJMMOCTH CO3JIaHUS [JII HUX CICIHAIBHBIX YCJIOBUU TIPH TMPOBEIACHUHU
TOCYJapCTBEHHBIX aTTECTAIMOHHBIX MCTIBITAHU.

1.6 Buanl 1 3a1aum npodeccuoHAIbHOMN eI TeJIbHOCTH BHIITYCKHUKOB

1.6.1 OcHoBHOI 00pa3oBaTeNbHON MPOTpaMMON IO  HAMPaBICHUIO
noarotoBku 44.03.05 Tlemarornueckoe oOpa3oBaHue (¢ JByMsS MNpodUIsIMU
noAroToBku)  (ypoBeHb  OakanmaBpuata), npoduiu  «Marematuka» U
«Mudpopmatukay mpenycMaTpUBACTCs MOJATOTOBKA BBIMTYCKHUKOB K CIIEIYIOITUM
THUIIaM 3a/1a4 TPO(PEeCCUOHATILHOM eI TeIbHOCTH:

a) TeJIarOruYeCcKuii;

0) MPOEKTHBIMN.

1.6.2 3anauu nmpodeccruoHanbHON NeATeIbHOCTH:

neoazo2uieckas 0esimeslbHOCmy.:

oOyueHre W BocnuTaHue B cdepe o00pa3oBaHUSI B COOTBETCTBUM C
TpeOOBaHMSIMU 00pPa30BaTEILHBIX CTAHAAPTOB;

UCIIOJIb30BAHUE TEXHOJIOTHM, COOTBETCTBYIOIUX BO3PACTHBIM OCOOCHHOCTSIM
OOYYarOIINXCS U OTPAKAIOIMINX CHEUMUKY MTPEAMETHBIX 00JaCTe;

dbopmupoBaHre o00pa30BaTEIBHOM Cpeapl I OOCECIeUeHHs KadecTBa
oOpa3oBaHus, B TOM 4YHCJI€ C NPUMEHEHHUEM HH()OPMAIMOHHBIX TEXHOJOTHUH /
WCIIOJIb30BAaHUE BO3MOXKHOCTEH 0O0pa3oBaTenbHOM Cpenbl g  oOecredeHus
KauecTBa 00pa30BaHMUS;

oOecrieueHne OXpaHbl JKU3HU U  3JI0POBbsl  yUYAIIUXCS BO  BpeMs
00pa30BaTENHLHOTO MPOIIECCa;

NPOEeKMHAs 0esIMenbHOCb

IPOCKTUPOBAHUE COACPIKAHUS 00pa30BaTEIbHBIX MPOTPAMM U UX 3JIEMEHTOB
C y4eTOM OCOOCHHOCTEH 00pa3oBaTEIBLHOTO IMpoIlecca, 3aJad BOCHUTAHHUS H
Pa3BUTHS JIMYHOCTH Yepe3 MperoaBacMbie YIeOHbBIC TIPEIMETHI;

POCKTUPOBAHUE WHAMBUAYATHHBIX MapIIPYyTOB OOyUYEHHUS, BOCTIMTAHHUS H
pa3BUTHUS 00YUaAOIIUXCS;

MPOCKTUPOBAHNE  COOCTBEHHOTO  0Opa3oBaTENLHOTO  Mapuipyra H
npoecCHOHaNbHOM Kaphephl;

1.6.3 TpebGoBanus K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0OOpa3oBaTEIbLHOMN

IPOrpaMMBbl, IPOBEPSIEMBIE B X0J1€ TOCYAAPCTBEHHON UTOTOBOW aTTECTAINH



1.6.3.1 BrinyckHUK JOJKEH 00JagaTh CIEAYIOIMMMU YHUBEPCATbHBIMU
komneteHsaMu: YK-1, YK-2, VK-3, YK-4, YK-5, YK-6, YK-7, YK-8, YK-9, VK-
10.

1.6.3.2 BrimyckHuK JIOJKEH o0amarTe CIICAYIOIIUMU
obmenpodeccuonanbHbiMu KoMreTeHIusamu: OIIK-1, OIIK-2, OIIK-3, OIIK-4,
OIIK-5, OIIK-6, OIIK-7, OIIK-8, OIIK-9.

1.6.3.3 BrIyCKHUK J0JDKEH 00J1alaTh CIASAYIONTUMU MPOdheCCHOHAIBHBIMU
KOMITCTCHIIUSIMH,  COOTBETCTBYIOIIIMMHU  THMAaM  3a7ad  MpoQeCcCHOHATEHON
nearenbHoCcTH (nenarornueckui, npoektHseiil): T1K-1, TIK-2, TIK-3, T1K-4, T1K-5,
ITIK-6, I1K-7, TIK-8, ITK-9.

1.7 IlepecMoTp U nepeyTBepxkAeHUAE MPOrPAMMBI POBEIEHUSI HTOTOBOM
roCy1apCTBEHHOI aTTeCTALMHU
[Iporpamma T'MA exerogHo mnepecMaTpUBAaeTCS C y4eTOM TpeOOBaHUMN
paboTonarenei, 3ameuaHuid u mnpemsoxkeHud npencenareneit 'AK, a Ttakke
W3MEHEHUI HOPMaTUBHO-NPaBOBOW 0a3bl. M3mMeHeHus, BHeceHHbIe B IIporpammy
['MA, paccMmarpuBalOTCs Ha 3aceJaHuM Kaeapbl C YYEeTOM 3aMEyaHud U
PEKOMEHIAIMHI MpeiceaaTeNed TOCyJapCTBEHHBIX ATTECTAMOHHBIX KOMUCCHUM.

1.8 Pazmemenue, XxpaHeHre W OPraHU3alMs JOCTYNA K JOKYMEHTaM IO
rocy1apCTBEHHOM MTOTOBOM aTTeCTALIMH

[Tporpamma I'MA Bxoaut B coctaB OIIOIT BO no HanpaBieHuto U XpaHUTCS B
COCTaBe METOJMYECKMX JOKYMEHTOB Ha BblIycKaroulel kageape. Joctyn
nporpamme 'MA cBo6oHbIM. [Iporpamma moIexxuT pa3MenieHuIo BO BHyTpEHHE!
nokaneHou cetn CI'TIN.

BoimryckHable  KBanu(UKAIMOHHBIE pa0OThl TMOIJIEKAT pPa3MENIEHUI0 B
ANIEKTPOHHOM  0a3e  uHctuTyTa.  llopsmok — pa3MelieHus:  BBITYCKHBIX
KBAIM(PUKALMOHHBIX padOT, MPOBEPKM HA OOBEM 3aMMCTBOBAHMSI, BBISBICHUS
HEMPAaBOMOYHBIX 3aMMCTBOBAHUI yCTAHABIMBAETCS OTIEIbHBIM JIOKAJIBHBIM aKTOM
WHCTUTYTA.

Esxerognsiii oT4eT 0 paboTe TroCylapCTBEHHOM aTTECTAlMOHHOW KOMHUCCUU
oOcyxnaercs Ha Y4YeHOM coBeTe (akyJlbTeTa M MPEACTaBIseTCS B Y4eOHO-
merogmyeckoe ynpasiaeHue CITIW. IIpoTrokosel rocynapcTBEHHOM HWTOTOBOM
aTTECTallNM BBIITYCKHUKOB XPAHATCSA B ApXUBE UHCTUTYTA.

JlocTym K MOJHBIM TEKCTaM BBITYCKHBIX KBaTU(DUKAITMOHHBIX pabOT MOJKEH
ObITh 0OecTieyeH B COOTBETCTBUU C JCUCTBYIOUINMM 3aKOHOJATEIBLCTBOM, C YUETOM
U3BATUSL CBEACHMUN JIOO0r0 XapakTepa, KOTOpble MMEIOT JCHCTBUTENBHYIO WIU
IIOTEHLIHAJIBHYI0 KOMMEPYECKYI0 LIEHHOCTh B CUJIy HEHU3BECTHOCTH HUX TPETbUM
JUIaM, B COOTBETCTBUU C PEIICHUEM TPaBo0oOIagaTes.



2 OCHOBHOE COJAEP)KAHUE U ®OPMbI TOCYJAPCTBEHHOU
UTOI'OBOU ATTECTAIIMU CTYJAEHTOB - BBIITYCKHHUKOB BY3A

2.1 Copaep:kaHne rocyIapCcTBEHHOI0 JK3aMEHAa W €ro COOTHeCeHue ¢
COBOKYIIHBIM 0KH/IA€MbIM Pe3yJIbTATOM 00pa30BaHUsI B KOMIIETEHTHOCTHOM
dopmarte OITOII BO B nesiom

2.1.1 lens 1 3a1a4u rOCy1apCTBEHHOI'O DK3aMeHa

['ocynapCTBEHHBIM 3K3aMEH SIBISETCS COCTABHOM YacCThIO I'OCYJIAapCTBEHHOMN
UTOTOBOM aTTECTAallMy CTYAEHTOB IO HampasieHHio mnoarotoBku 44.03.05
[lenaroruueckoe ob6pazoBaHue (C ABYMs NpoGUISIMU TMOATOTOBKU) (YpOBEHb
OakanaBpuara), npodmin «Martematuka» u «MHpopmaTuka», OCHOBHAs eJb
KOTOPOTO - ONPENENUTh CTENEeHb COOTBETCTBUS BBIMTYCKHUKA KBaTU(DUKAITMOHHON
xapaktepuctuke u  TpeboBanusim DGI'OC BO k  mnpodeccuoHanbHON
KOMIIETEHTHOCTH.

OCHOBHBIMM 32/1a4aMM UTOTOBOT'O TOCYJAPCTBEHHOTO 3K3aMEHa SIBJISFOTCS:

- YCTAHOBJICHHE HAJUYMs U CTENEeHU CHOPMUPOBAHHOCTH KOMIETEHTHOCTEH
BBIITYCKHUKOB;

- BBISIBJICHUE YPOBHSI TMOJTOTOBJIICHHOCTH BBIMYCKHUKOB K BBIMOJHEHUIO
PO EeCCUOHANIBHBIX 3a/1a4 B YCTAHOBJICHHBIX CTAHJIAPTOM BUAX AESTEIBHOCTH.

B xo0/1€ UTOroBOro rocyJapCTBEHHOI0 3K3aMe€Ha BBIITYCKHUK JEMOHCTPUPYET
pO(ECCUOHATIBHYI0 KOMIIETEHTHOCTh, B OCHOBE KOTOPOH JIEKUT KOMIUIEKC
CHEAYIOINX KOMIIETCHIINM:

Kon | Conepxanme
Peznamenmuposannvie @1I'OC BO u OIIOII BO
VYuuepcanbubie kommneTeHInu (YK)

YK-1 CnocobeH oCyIIecTBIATh MOUCK, KPUTUYECKHUI aHaJIU3 U CHHTE3
nH(pOpMaUKU, TPUMEHITh CUCTEMHBIN MOAXO JIsl PEILICHUS
MOCTAaBJICHHBIX 33724

YK-3 CnocoOeH  OCYIISCTBIATh  COIMAJIBLHOE  B3aUMOJICHCTBHE WU
pean30BBIBATH CBOIO POJIb B KOMaH/IE
YK-6 Crnocoben  ympaBisiTh  CBOMM  BpPEeMEHEM,  BBICTpauBaTh W

pean30BbIBATh TPACKTOPUIO CAMOPA3BUTHS HA OCHOBE NPHUHIIUIIOB
00pa3oBaHMsI B TEUEHHUE BCEU JKU3HU

VK-8 Cnoco0eH co3aBaTh M MOJJIEPKUBATh B MOBCEIHEBHOM >KU3HU U B
npodeccuoHaaIbHON NeATeIIbHOCTH Oe3oracHble yCJIOBUS
KUBHENCATCILHOCTH  JUIS ~ COXPAaHCHHWS  TPHUPOTHOW  CpEIbI,
oOecrieueHnsT yCTOMYMBOTO Pa3BUTHS OOIIECTBA, B TOM YHCJEC TPHU
yrpo3e¢ ¥ BO3HWKHOBCHHHM YPE3BBIYAHHBIX CHUTyallMii W BOCHHBIX
KOH()JIUKTOB

Oo6menpodeccronanpabie kommnerennun (OITK)

OIIK-2 | CrocoOeH y4acTBOBaTh B pa3padOTKE OCHOBHBIX U JOTOTHUTEILHBIX
o0pa3oBaTeNpbHBIX NIPOrpaMM, pa3padaTbiBaTh OTACIBHBIE  HX




KOMIIOHEHTHI (B TOM YHCJI€ C HCIOJIb30BAHHEM HH(DOpPMaLMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI)

OIIK-3 | CnocoOeH OpraHu30BBIBaTh COBMECTHYI0 U  HHJMBHIYaJIbHYIO
y4eOHYI0O M BOCIUTATEIBHYIO JAESITEIBHOCTh OOYYalolUXCsi, B TOM
yuciae ¢ 0coObIMH  O0pa3oBaTeNbHBIMM  MOTPEOHOCTSIMHU, B
COOTBETCTBUH C TpeOoBaHUAMH (perepanbHbIX TOCYJapCTBEHHBIX
00pa30BaTENbHBIX CTAHJAPTOB

OIIK-5 | CrocobeH OCymecTBIsATh KOHTPOJIb W OIEHKY (OpMHUpOBaHUS
pE3yNbTaTOB oOpa3oBaHMsl  OOy4Yarommxcs, BEISIBIIATD u
KOPPEKTUPOBATh TPYJHOCTH B O0yUYEHUU

OIIK-6 | CnocoOeH MCHOJIb30BaTh MCUXOJIOTO-TIEJArOTHYECKUE TEXHOJIOTHU B
npodeccruoHanbHOM NeSATEeIbHOCTH, HEO0OXOIUMBbIE LISt
UHAVBUyau3alul 00y4eHus, pa3BUTHsI, BOCIIUTAHUS, B TOM YUCIIE
oOy4Jaronmxcsi ¢ 0coObIMU 00pa30BaTEIbLHBIMU MOTPEOHOCTAMHU
OIIK-7 | CnocoOeH B3aMMOJEHCTBOBATh C YYaCTHUKAMHU OOpa30BaTEIbHBIX
OTHOLIEHUH B paMKax peajin3aly 00pa3oBaTeIbHbIX IPOrPaMM
OIIK-8 | CriocoOeH OCYIIECTBIISITh MEIarorMuecKyto JesITeIbHOCTh Ha OCHOBE
CHelualbHbIX HAYYHbIX 3HAHUUI

OIIK-9 | CnocobeH  MOHMMAaTh  OPUHOUOBI  pabOTBl  COBPEMEHHBIX
UH(GOPMAITMOHHBIX TEXHOJOTUH U HCMIOJB30BATh MX IS pEHICHUS
3aJ1a4 NpodecCUOHAIBHOMN 1eATEeIbHOCTH

[Tpodeccuonanbupie komnerenimu (I1K)

IIK-1 CrocobeH ocBaumBaTh M HUCHOJB30BaTh TEOPETUUYECKUE 3HAHUS U
MPAaKTUYECKUE YMEHHMS W HaBBIKM B NPEIMETHOM 00JacTh mnpu
penieHnu npodecCuoHaNbHBIX 3a7a4

[1K-2 Cnoco0eH  OCYyIIECTBISATh  II€JICHANPABICHHYIO BOCHUTATEIbHYIO
NESATEeIbHOCTD
ITK-3 Cnocoben (popmMupoBaTh pa3BUBAIOIILYI0 00PA30BATEIBLHYIO CPELY IS

JOCTIKEHUSI  JIMYHOCTHBIX, TPEIMETHBIX W  METalpeIMETHBIX
pe3ynbTaToB OOYYEHHS CpEACTBAMHU IIPEMNOJIaBaeMbIX  Yy4E€OHBIX
IPEIMETOB

I1K-4 Cnocoben  pa3pabaTeiBaTh W PEAM30BBIBATH  KYJBTYPHO-
IPOCBETUTENILCKUE TPOrPaMMBbl B COOTBETCTBHH C TMOTPEOHOCTSIMU
Pa3ITUYHBIX CONMMAIIBHBIX TPYIIIT

ITK-8 CnocoOeH  mpoeKTUpoBaTh  00pa3oBaTeNbHBIA  MpoOIecC ¢
MCII0JIb30BAaHUEM COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI, B TOM
YHUCJIC TUCTAHITMOHHBIX

ITK-9 Crioco6eH opraHn30BbIBATH MHIMBUIYATHHYIO U COBMECTHYIO Y4EOHO-
MPOCKTHYIO JCATEIHHOCTh OOYYaIOMIMXCSA B COOTBETCTBYIOIICH
MPEIMETHON 00J1acTH

2.1.2 ®opma npoBeAeHUs TOCYIapCTBEHHOTO AK3aMEHa
['ocymapcTBeHHBIH ~ 9K3aME€H  TPOBOAUTCA B (OpME  HUTOTOBOTO
MEKIMCLMIUIMHAPHOTO AK3aM€EHA, BKIIFOUAIOIIETO 1BA TEOPETUYECKUX BOIIPOCA — IO



METOMKE MPEenojJaBaHus UHOOPMATUKU U MATEeMaTUKU W PEIIeHHE MPeIMETHON
3aJ1a4yu.

2.1.3 Teoperuyeckue BOIMPOCHI 110 METOJUKE MPErnojaBanusl MHPOPMATUKU U
MaTeMaTHUKH

Teopernyeckue  BONPOCHI  MPEACTABISIOT  COOOM  MHTETpaTUBHYIO
JUJAKTUYECKYI0 €AUHUIY COAEp>KaHUs, TEXHOJOTHMHM M MOHHUTOPUHIA KadyecTBa
MOATOTOBKM  BBIITYCKHUKA. BoOmpockl OpUEHTHPOBAaHBI Ha MOJEIUPOBAHUE
OTIIEJBHBIX (PparMEHTOB MPEAMETHOM JEATETbHOCTH BBIMYCKHUKA, HMEIOIICH
HEMOCPE/ICTBEHHOE  OTHOIIEHHE K  Mpelacrosmiedl  mpodeccuoHalbHON
NEeSATEIbHOCTH.

IIprmMepbl TEOPETUUECKUX BOIIPOCOB.

1. ITonstre negaroruueckoro mouutopunra. MKT B opraamu3zaiium u o6padboTke
pE3yNIbTATOB MOHUTOPHUHIA B 00Opa30BaHUMU.

2. MeTroapl aKTUBHOTO ¥ HHTEPAKTUBHOT'O O0y4YeHUsI HHPOpPMATHUKE.

3. Meroguka mnpenojgaBaHus conaepxkartenbHod JuHUKM «MHpopManusa u
uH(popmanmonHsle mnpouecce». Ilonarne wunpopmanmu. WMHbopmaroHHbIe
npoueccsl. Buabl u cBoiictea napopmaruu. Crioco0bl KOAUPOBAHUS U U3MEPEHUS
uHbopMaIuu.

4. AxcMOMaTHYeCKOe IIOCTPOCHUE TEOPUU MHOXKECTBA LIEJIBIX U PALIMOHAIBHBIX
yucen. JIOruko-nIuaakTH4eCKuil aHanu3 OOydeHHs MHOXECTBaM LEIbIX U
PalMOHAJIBHBIX YHCEN B KypCE€ NIKOJIbHON MAaTEMAaTHKH.

5. TeopeTnueckne OCHOBBI M METOAMYECKHE OCOOEHHOCTH W3YYEHMsI OCHOB
TPUTOHOMETPHUH B IIKOJIBHOM Kypce MaTeMaTUKH. JIOTMKO-IHIaKTUYECKUI aHaIu3
COJIep KaHUsl U METOAMKUA OOy4YEHHUs MpPaBHIIaM TOXKIECTBEHHBIX MPeoOpa3oBaHU
TPUTOHOMETPUUECKHUX BBIPAKECHHI.

6. BociuTatenbHbIi MOTEHIMAN, POJIb U 3HAYEHUE MAaTEMATUKHU KaK y4eOHOro
npeamera. OOUMe 1enu, NPUHLIUIIBI U CTPYKTYpa COAEPKaHUS MaTeMaTHYECKOro
oOpa3oBanusi. OCHOBHbIE TPUHIUIIBI KOHIIENIIMM COBPEMEHHOIO MAaTEMAaTHYECKOTO
oOpa3oBaHUs Ha ypOBHE OCHOBHOI'O OOINETO W CPEIHEr0o 00IIero oOpa3oBaHMS.
Jlornko-MareMaTH4ecKnii aHalau3 CTPYKTYpPbl U COJEPKAHUS MaTeMaTHYECKOIro
oOpa3zoBaHus. AHAIM3 YYEOHHKOB MO MaTEMaTHKE, BKIIOYEHHBIX B (peepabHbIi
IIEpEUCHb, YTBEPKAAEMBIM IPUKa30M MHHUCTEpCTBA NPOCBELICHUsT Poccuiickoi
denepanum.

2.1.4 [IpenqmeTrHas 3amaya

[IpenMeTHbIe 3ama4yl MPEACTABISAIOT COOOM MPEAMETHYIO IUIAKTUYSCKYIO
CIWHUILY COJEp>KaHUsl, TEXHOJOTMH W MOHHUTOPWUHTA KadecTBa TOATOTOBKH
BBITTYCKHHUKA.

[IpenMeTHble 3a7aud TMO3BOJSIOT OLEHUTHh CTENEHb C(HOPMUPOBAHHOCTH
KOTHUTHBHOM W JEATEIBHOCTHOW  COCTaBISIONIMX  COOTBETCTBYIOIIMX
KOMIIETEHITU .

[Tpumeps! TpeAMETHBIX 3a71a4.

Ilpumepvl npedmemuvix 3a0ay no npoghunto « Ungpopmamuxay.

I. U3 teopembl Xadhdmana o peayKUuMU BBITEKAET CIEAYIONIUI crnocod
MOCTPOCHHUS KOJA ¢ MMUHUMAJIbHOW M30BITOYHOCTBIO JJISi MPOM3BOJILHOTO Habopa



BeposTHocTell. IlycTs nan Ha®Op pi . . . pp1 pn. «CKIEUM» B 3TOM Habope B
HAaUMEHBIINX YacTOThI p,—1 U p,, OIy4YUM HOBBIM HAOOp YaCTOT P1, . . . , Pn-25 Pn-1Dn-
B nonmyuenHOM Habope YKces ONATh CIOKUM JIBa HAUMEHBIINX, IPUIA K HAOOpy U3
(n — 2) uuncen.

Tax Oynem neiicTBOBaTh, IOKA HE MPUAEM K HaOOpy U3 ABYX uucel. /s Takoro
Habopa KoJja ¢ MUHUMAaJIbHOM M30BITOYHOCTBIO, OYEBUIHO, COCTOUT U3 ABYX CJIOB
uaHbl 1 kaxnoe: cinoBa «0» u «1». Octaércs BEpHYThCS K UICXOAHOMY HAabopy pi, -

. » Dn, «pacKIICHBas» YacTOTBl OOPATHO W MOJB3YSICh TEOPEMON O PEIYKLHUH.
[Tonb3ysich OMUCAaHHBIMU BBIIIE COOOPAKEHUSAMH, MOCTPONTE KOA C MUHUMAJIbHON
M30BITOYHOCTBIO JIsl HAOOpa 4acToT

a) {0.6; 0.1; 0.08; 0.08; 0.04; 0.04; 0.03; 0.03},
b) {0.3;0.2; 0.2; 0.08; 0.08; 0.08; 0.06},
c) {0.4;0.1;0.1; 0.1; 0.1; 0.1; 0.1}.

2. Ilo mpencraBIeHHOM MATpPHUIE PE3YIBTATOB TECTUPOBAHUS ITOCTPOUTH
pacnpenenenue B BUAE TUCTOrpaMMbl uinu rpaduka. [lpoBectu memaroruueckuit
aHaJIN3.

PaccuutaTh ~ crathcTHYecKHE ~— XapaKTepUCTHKM  Tecta.  [IpoBectu
NEeAarorn4ecKyro HHTEPIPETALNIO pe3ynbTaToB. CPopMyaupoBaTh peKOMEHAALNN
10 KOPPEKIMH OJI0KA TECTOBBIX 3a/1aHUH.

Ipumepol npeomemuvix 3a0a4 no npogunto « Mamemamuray.

1. JluddepenuupoBanne CTENEHHO-NIOKA3aTeNbHON (QYHKUUU y=u', TIe
u=u(x)
3amaunass  ¢opmynupoBka: Halitu  mpousBogHyro — QyHKuMH @ y=

3 X
(x> +24(x-1 e
(x+5)°
2. Pemienne KOMOMHATOPHBIX 3a7]a4 PA3JIMYHBIMU METOIAMHU.

3amaunas popmynupoBka: Pemmre pasHpIMu criocoOaMu 3aaady: CKOJIBKO
JBY3HAYHBIX YHCET MOXKHO cocTaBuTh u3 mudp 0, 1, 2, 3,4, 5.

3. [IpuMeHeHne TUHEINHOM anreOphl K HAXO0XKACHUIO 00pAaTHON MaTPHIIHL.
3amaunas ¢opmynupoBka: Haiitu o00paTHyl0 MaTpuily K MaTpUIIe

I 1 2
A= 0 2 1
-1 2 0

2.1.5 Kpurepu ¥ 1OKazaTeldW  OICHUBAHUS  KOMIETEHIMA U
pe3ysbTaTa rocyJapCTBEHHOIO 3K3aMeHa

BeimyckHuk 10 HanpasieHuro noArotoBku 44.03.05 Ilemarormueckoe
oOpa3zoBanue (c AByMs MpPOGUISIMH TOATOTOBKH), mpodmiu «Marematnka» u
«Madopmaruka» (ypoBeHb OakajgaBpuaTa) Ha TOCYJApCTBEHHOM »JK3aMEHE B
paMKax  IEJaroru4yeckod, MPOEKTHOM U KYJbTYPHO-IIPOCBETUTEIBbCKOM



JESTENIbHOCTH JOJDKEH TMPOJEMOHCTPUPOBATH OOOOIICHHBIE 3HAHUSA, YMEHUS U
BJIQ/ICHUS JIEMEHTAMU BBIILIEYKa3aHHbBIX KOMIETEHIIUH.

JIeMOHCTPUPYET 3HAHUSL:

cnenupuKy NpuMeHeHus (popM, METOI0B U CPEACTB 00yU€HUs, BOCIUTAHUS U
pa3BUTHA 00YYAIOIIUXCS;

IOPaBOBbIX ~HOPM  MEJAarorMyeckoil  JAeATeIbHOCTH B 00pa3oBaHUM,
PYKOBOJICTBYETCSI UMU IPU PELIEHUH NPO(PECCUOHAIBHBIX 33]1a4;

COJIEp)KaHUsl  IIKOJILHOTO oOOpa3oBaHMsi B 00JacTM MaTeMaTUKU U
UH(POPMATUKY;

¢dbopM, METOZOB U CPEACTB OOyUEHUSI MaTeMaTUKE U HH()OPMATUKE B LIKOJIE;

MOHATUMHOIO anmnapara, OCHOBHBIX HJEH, TEOPETHUYECKUX OCHOB U METOJIOB
byHIaMeHTaIbHBIX MOJIOKEHU I KJIACCUYECKHX pazzesnon
MaTeMaTUKW/UH()OPMATHKY;

OCHOBHBIX CIIOCOOOB MaTeMaTHUYeCKOil 00paboTKH;

IPOLECCOB, MPOUCXOASIINX MPHU MOIYYCHUHU, NpeoOpa3oBaHUM, XpPaHEHUU U
UCIIOJIb30BaHUU UH(POpMALH;

Te3aypyca NpeAMETHOMN 00nacTu;

TEOPETUUECKUX OCHOB PELLIEHUS 3a1a4u;

BO3MO>KHBIX ITyTE€W U aJITOPUTMOB PELICHUS 3a/JauH.

JIeMOHCTpUpyeT ymeHus:

YUHUTBIBATH OCOOEHHOCTH (COLMAIbHBIE, BO3PACTHBIE ICHUXOJIOTHYECKUE,
NCUXO(PU3NOIOTHYECKUE) O0YyUaIOIUXCA B MPOPECCUOHAIBHON AESTENbHOCTH;

BBIWICHATh MPOOJEMHYI0 CHUTYalldI0 W BBICTPAaWBaTh MPOQPECCHOHAIBHYIO
NEATEIbHOCTh C €€ YUETOM;

MOJIb30BaThCsA  (DYHKIIMOHATBHO-CTUJIEBBIMU  PAa3HOBUIHOCTAMHU SI3bIKA B
COOTBETCTBHHM C TOW WJIM NHOW PEYEBOM 3a1a4EH;

pelaTh NeAarornyeckue 3a1auu;

OPUMEHSATh METO/IbI, MOJIEJIH, IPUEMBI, aJITOPUTMbI IPU PELICHUH NPUKIIATHBIX
3aJ]a4 MaTeMaTUKU /MHPOPMATUKU PA3ITUYHOTO YPOBHS CIOXKHOCTH;

peanuzanmu  TpedoBanuii PI'OC HaAYaTBHOTO, OCHOBHOTO U CPEIHEro
oOpa3oBaHus;

BbIOpATh MyTh U aJITOPUTM PEILICHUS 3aauu;

pELINTh 3aJauy.

JIeMOHCTpUPYET 81a0eHUs:

HaBbIKAMM  NMPOPECCUOHATBHOTO  B3aUMOJACHCTBUS B  MPEACTABICHHUU
o0pa3oBaTeIbHBIX PE3YJIbTATOB;

pa3IMYHBIMM ~ CPEICTBAMM  KOMMYHHMKallUd B  NpodeccHOHaIbHOU
MeAaroTHYeCKO NeATeIbHOCTH, HABBIKAMU CO3JaHUS  MHCHMEHHBIX M YCTHBIX
BBICKA3bIBAaHUI B PA3IMYHBIX CUTYallUAX OOIICHUS;

pa3MYHBIMM  CrocobaMu  KOMMYHHKaMd B MpodeccroHaIbHOM
JeSITeIbHOCTH;

crioco0aMy yCTAHOBJICHHS KOHTaKTOB M TMOJJEP>KaHUS B3aWMOJACUCTBUA,
TEXHOJOTHSIMH  OOUIEHHs,  PAalMOHAIbHBIMM  IpPHEMaMHd  OpTaHU3alUu
B3aMMOJICHCTBYSI, HABBIKAMU COBEPILIEHCTBOBAHMSI COOCTBEHHOM peun Kak crocola
U CPEJICTBA BBIPAXKEHHUS JTUUYHOCTH;



HABbIKAMHU KOMIUIEKCHOTO UCIIOJIb30BAHMS METOAO0B O0YUCHHS;

COBpEMEHHBIMH  TEXHOJIOTUSAMH,  pEATM3YIOIIUMU  00pa3oBaTelbHBIC
nporpaMMbl 1O y4eOHBIM MpeAMETaM B COOTBETCTBHH C TpeOOBaHUSMHU
00pa30BaTENbHBIX CTAHAPTOB;

HaBBIKAMHU TMPOCKTHUPOBAHUS TMporiecca OOydeHHUs M BOCIUTAHHUS C yUETOM
COLIMAJILHBIX, BO3PACTHBIX, MICUXO(DU3NICCKUX, HHINBUYaTbHBIX, a TAK)KE 0COOBIX
o0pa3zoBaTeIbHBIX MOTPEOHOCTEN 00YUYAIOIINXCS;

METOJIJaMU U TEXHOJOTUSIMU OpTraHU3allMy IMpolecca 00y4eHHUs] 1 BOCITUTAHUS
C yYETOM COIIMAIBHBIX, BO3PACTHBIX M TICUXO(DU3UYECKUX W WHIUBUTYATBHBIX
0COOEHHOCTEH 00yJaromMXCs;

HaBbIKAMU aHaJIM3a pe3yabTaTa pelICHUs 3a/1a4H;

NeAarorndyeckumMu (popmMamMu, METOAaMH M CPEJICTBaMU B MPO(ecCHOHATBHOM
JEeSTENBHOCTH 7151 (GOPMHUPOBAHHS YHUBEPCATBHBIX BUAOB YU€OHOM AESITETBHOCTH
U o0ecrieueHus: KayecTBa y4eOHO-BOCIIUTATEIbHOTO MPOIIECCa;

MaTEeMaTUYECKOH M HH(POPMAIMOHHON KyJIbTypoil (OCHOBHBIMU 3aKOHAMU
€CTECTBEHHOHAYYHBIX TUCIUILUINH B TPO(PECCUOHATILHOMN ACSITEIIbHOCTH, METOIaMH
MaTEMaTUYECKOTr0 aHallh3a U MOJICIMPOBAHNUS, OCHOBHBIMH METO/IaMH, CITIOCO0aMHU
U CpeJICTBaMHU MOJYUYEHHUs, XpaHEeHUs], nepepaboTku nH(popMaIun).

IlIxana olieHUBaHUS - «CTeneHb COOTBETCTBUS»

Kpurepuii Yactuuno B nenom [TonnocTHIO
He cootBercTBYyeT
OLIEHKH COOTBETCTBYET | COOTBETCTBYET COOTBETCTBYET
Onenka 2 3 4 5

Karteropuiinbiii anmapart

«He coomeéemcmeyemy - 3HaU€HUE KPUTEPHUS HE NAET KaKUX-ITM00 OCHOBAHUIA
yTBEpXAaTh, YTO YypPOBEHb C(HOPMHUPOBAHHOCTH DSJIEMEHTOB OILIEHHBAEMBIX
KOMIIETEHLIMA TI0 3TOMY KPHUTEPHUI0 COOTBETCTBYeT TpeboBanusiMm @I'OC:
oOyuaroluiicss He IPOAEMOHCTPUPOBAII 3HAHUS 1O OOJBIIMHCTBY TEOPETUUECKON
YacTH  OSK3aMEHAllMOHHOTO  OujeTa W MPEeIMETHOM  3ajaud, YpPOBEHBb
C()OPMUPOBAHHOCTH 3JEMEHTOB KOMIIETEHUIMH HUXKE MOpPOroBOro (He HMeeT
MPEACTAaBICHUST O  BHJIE  JICSITEIIBHOCTH, OCHOBHBIX  3aKOHOMEPHOCTSIX
GYyHKIMOHUPOBAHUST OOBEKTOB MPOPECCUOHAIBHON JIEATEIbHOCTH, METOJOB U
QITOPUTMOB PEIICHUS TPAKTUYESCKUX 3a]1a4).

«Hacmuuno coomeemcmeyemy - 3HAYEHUE KpUTEpUS JAET OCHOBaHUE
yTBEpXAaTh, YTO YypPOBEHb C(HOPMHUPOBAHHOCTH DSJIEMEHTOB OILIEHHBAaEMbIX
KOMTIETSHIIUIA 110 STOMY KPUTEPUIO HE COOTBETCTBYET OOJIBIIICH YacTh TpeOOBaHUSIM
®I'OC BO: obyuaroniuiics U310K1U1 OCHOBHBIE MOJIO0KEHHUSI TEOPETUYECKON YacTH
AK3aMEHAIMOHHOTO OWJIeTa, MPABIIIBHO PEIINI MPEAMETHYIO 3a7aqy, UCTIBIThIBAI
Cepbe3HbIC 3aTPYAHEHHsI TMPU OTBETAaX HA JOMOJIHHUTEIbHBIE BOMPOCHI, TMOKa3al
MIOPOTOBBI yPOBEHBb C(HOPMHUPOBAHHBIX AJIEMEHTOB KOMIIETEHIIMHI (MMeeT oliiee
MPEACTaBICHUE O  BUJE  JICSITEIbHOCTH, OCHOBHBIX  3aKOHOMEPHOCTSX
GYyHKIIMOHUPOBAHUS OOBEKTOB MPOQPECCHOHATIBLHON EATeTbHOCTH, METOJIOB H
QITOPUTMOB PEIICHUS TPAKTUICCKUX 3a]1a4).



«B yenom coomeemcmeyem» - 3HAYEHUE KPUTEPUs HNAET OCHOBAHUE
yTBEPKJlaTh, YTO YpPOBEHb CGHOPMHPOBAHHOCTH DSJEMEHTOB OLIEHMBAEMBIX
KOMITETEHIIUNA TI0 3TOMY KPUTEPHUIO COOTBETCTBYET OOJBIIMHCTBY MPEAbIBISIEMBIX
tpeboBannit ®I'OC BO: oOywarouuiics NpaBWIbHO, HO HEJAOCTATOYHO IOJIHO
U3JIOKUJT COJEpPKAHUE TEOPETHUYECKOM YacTH 3aJaHus, YCIEIIHO BBIMOJHUII
MPAKTUYECKOE 33/IaHUE, NCIIBITHIBAN 3aTPYITHEHUS IIPU OTBETE HA JOMOJHUTEIbHbBIC
BOIIPOCHI, TIOKa3aJl TMOBBIINICHHBIH YPOBEHb C(OPMUPOBAHHBIX AJIEMEHTOB
KOMITETEHLIUH (ITO3BOJISIET pelIaTh TUIIOBBbIE 33a]1a4d, NPUHUMATh NEJaroruueckue
pELIEHUS 110 U3BECTHBIM AJITOPUTMAaM, MTPAaBUJIAM U METOJIUKaM).

«llonnocmvio coomeemcmayemy - ypoBeHb CPOPMUPOBAHHOCTU IJIEMEHTOB
OLICHUBAEMBIX KOMIIETCHIIMN ITOJTHOCTBIO COOTBETCTBYET BCEM MPEABABIIEMBIM
tpeboBanusiM ®I'OC BO mo naHHOMY KpUTEpHIO: OOYyYaroOIIMKCS MPaBUIIBHO,
YETKO, AapryMEHTUPOBAHO H B TMOJHOM OOBEME HBIIOXKWI COAEpKaHUE
TEOPETHUYECKOW YaCTH 3aJaHus, YCIECIIHO BBIIIOJHWI NPAKTUYECKOE 3alaHUeE,
yO€IUTENbHO OTBETHII HA BCE JIONOJHUTENbHBIE BOIIPOCHL, TOKa3al MPOJIBUHYTHIN
ypOBEHb C(HOPMUPOBAHHBIX 3JIEMEHTOB KOMIETEHUUH (IpeanojgaraeT rorToBHOCTb
pelmaTh NPAKTUYECKHUE 3aJa4d IIOBBIIIEHHOW CII0)KHOCTH, HETUIIOBBIE 3aJayH,
IPUHUMATH PO ECCUOHATIbHBIE PELICHHS] B YCIOBUSIX HEMOJIHOW ONpPEAEIEHHOCTH,
IpU HEJAOCTaTOYHOM JOKYMEHTAJIBHOM, HOPMATHBHOM M  METOJUYECKOM
o0ecCIeyeHun ).

MaTtemaTHuyeckue 3HaueHus nmo 10-0a1bHOIM IKaJIe

«He coomeemcmeyem» - 0. «Hacmuuno coomeemcmeyemy - 6. «B yenom
coomeemcmeyemy - 8. «llonnocmouio coomeemcmeyemy - 10.

Ntorosass oreHKa «omjuyHo» BBICTABIACTCS TMPU CPEAHEM 3HAYCHUU
HaOpaHHbIX OawioB 9 — 10; OlEHKa «Xxopouio» BBICTABIACTCS MPU CpPETHEM
3HaueHUHU HaOpaHHBIX OamwioB 8 — 8,9; OIlEHKa «Y0081emeopumenbHo»
BBICTABISICTCS TPU CPEIHEM 3HA4YeHWH HaOpaHHBIX OamioB 6 — 7.9; oleHka
«Hey0081emeopumelbHo» BBICTABIIETCS TPU CPEIHEM 3HAYCHUHW HaOpaHHBIX
0ajoB MeHee 6.

Cpennee 3HaueHue HaOpaHHBIX 0AJUIOB BHIYUCIISIETCS IO (opMyiaMm:
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b, :izxzik; Hb, =12H5ﬂ~
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II€ X, - KOJIMYECTBEHHAS OLECHKA i-TO DJIEMEHTA KOMIIETEHIMH k-TO BBITYCKHHUKA

J-M 4JIEHOM roCyAapCTBEHHOM 3K3aMeHalmoHHOoi koMmuccuu (I'9K);
p —KonndecTBO wieHoB ['OK;
UDby; - cpenHull MHOWBUAYaJIbHBIA Oamsl k-ro BBITYCKHUKA, BBICTABJICHHBIN j-M
yiaeHoM 1 OK;
UBK} - nToroBbll cpeHuid 0aut k-ro BBITYCKHUKA.

dopma  TaOMUIBI  OIEHKH  YPOBHA C(HOPMHUPOBAHHOCTH  DJIEMEHTOB
komnereHuuid uneHamu ['OK npusenena B [Ipunoxkenun.



2.1.6 [Topsimok nMpoBeneHUsI TOCYIapCTBEHHOIO SK3aMeHa

['ocynapcTBeHHBIN SK3aMEH MPOBOJUTCS B CPOKH, YCTAHOBJICHHBIE MTPUKA30M
pekropa CI'TIN B cooTBeTcTBUM C rpadikoM y4eOHOTO Ipoliecca.

['ocyngapcTBeHHBIH  9K3aMEH MPOBOAMTCS HA  OTKPBITOM  3acelaHuu
HK3aMEHAIMOHHOW KOMUCCUU NPU HAJIMYUU HE MEHee JBYX TpeTei ee cocrtaBa. Ha
roCyIapCTBEHHOM 3K3aMEHE MMEIOT MPaBO MPUCYTCTBOBATh PEKTOP, MPOPEKTOPA,
MpeACTaBUTENIb Yy4eOHO-METOAMYECKOro ympaBieHus. Jlpyrue mnuma MOTyT
IPUCYTCTBOBATh HAa TIOCYJApCTBEHHOM 3K3aMEHE TOJIbKO C pa3peuieHus
npencenarens ['OK.

[Tpu npueme rocynapctBeHHOTO 3k3ameHa ['OK o0s3aHa o0ecneunTs €JMHCTBO
TpeOOBaHMM, MPEABSIBISIEMBIX K BBITYCKHUKAM, W YCIOBUSA IS OOBEKTUBHOU
OLICHKHM KayecTBa ocBOeHUs BblmyckHukamu OITOII:

MIPOBEICHHE TOCYJApPCTBEHHOTO 3K3aME€Ha CTPOro B paMKax MpOrpamMMbl
rOCyAapCTBEHHOT'O 3K3aMEHA, YTBEPKICHHON B YCTAHOBIEHHOM HOPS/JIKE;

pa3MelIeHre BBIMYCKHUKOB B ayIUTOPUHU MPU MOATOTOBKE K OTBETY Ha MECTA,
ykazanHble ['OK, Ha ynaneHuu apyr ot apyra;

OLIGHKY B XOJl¢ TOCYHapCTBEHHOTO »JK3aME€Ha COOCTBEHHBIX 3HAHUU
BBIITYCKHUKA W WCKIIOYEHUE MPUMEHEHHUs, a TAaKKE TMONBITKA NPUMEHEHUS,
CIAIOIIMM TOCYAApCTBEHHBIM SK3aME€H, Y4YEOHbIX, METOJWYECKUX MOCOOUH U
pEeKOMEHJAIMi, M HHBIX MaTEpPUATIOB (32 HCKIIOUECHHEM pa3pElICHHBIX I
UCIIOJIb30BAaHUSI Ha TOCYJapCTBEHHOM HK3aMEHE), KOHCIEKTOB, IINaprajoxk,
HE3aBUCUMO OT THUIIA HOCHUTENd HH(OpMALUU, a Takke JIOOBIX TEXHHUYECKHX
CPEIICTB, CPEACTB Mepeaayr HHPOPMALIUU U MOACKA30K.

BoluucnutenbHble W HWHBIE TEXHUYECKHME CPEACTBA HCHONB3YIOTCA MpHU
MPOBEICHUH TOCYAAPCTBEHHOIO 3K3aME€Ha B MOPSAJIKE U 00bEME, MO3BOJISIOLIEM
BBIITYCKHUKY 0o0Jiee TOJMHO W B HaMIIAHOWM (QopMe H3JI0XKUTH COJep KaHue
AK3aMEHAIMOHHOTO OuseTa.

B cmydae oOHapyxeHus y  BBIIYCKHUKA TIOCJ€ TOJYyYEHHUS UM
HK3aMEHAIMOHHOTO OwiieTa Y4YeOHBIX TOCOOMH, METOJUYECKUX MaTepHaIOB,
y4eOHOM 1 MHOM TUTEPATYpPHI (32 UCKITIOUEHUEM Pa3PEIICHHBIX IS UCTIOIb30BaAHUS
Ha TOCYJapCTBEHHOM 3K3aMEHE), KOHCIEKTOB, LINaprajiok, HE3aBUCUMO OT THIIA
HOCHUTEIS HHPOPMAIINH, a TAKXKE JTFOOBIX TEXHUYECKUX CPEJICTB U CPEACTB Mepeaaun
uHdopmaluu, JM00 HMCIOIL30BAHUS UM TIOJICKa3KH, BHE 3aBUCHUMOCTH OT TOTO,
OBLIIM JIM UCIOJIb30BaHbl YKa3aHHbIE MaTepuasbl U (WIM) CPEACTBA B MMOATOTOBKE K
OTBETY Ha TOCYAapCTBEHHOM »JK3aMEHE, KOMHCCHS H3bIMAET JI0 OKOHYaHUS
roCyIapCTBEHHOTO PK3aMeHa yKa3aHHbIe MaTEpHaIIbl U (UJTM) CPEICTBA C YKa3aHUEM
COOTBETCTBYIOIIUX CBEJEHUH B MpoToKoJe 3aceqanus ['AK u npuHumaert peuenue
00 OLIEHKE YPOBHSI OJAITOTOBKHU TAKOT'O BBHIITYCKHUKA «HEYIOBJIETBOPUTEIHHOY JIMOO
O MPOJIOJKEHUH TOCYJapCTBEHHOT0 K3aMEHa.

['AK mnpenocTaBisieT BBITYCKHHKY HEOOXOAMMOE BpeMsl Ji TMOJHOLIEHHOM
MOJIFOTOBKU K OTBETY, MPOAOKUTEIBHOCTh KOTOPOTO COCTaBiseT, He Oosiee 45
MHUHYT.

Bo BpeMsi mOATOTOBKM BBIMTYCKHUKOB K OTBETY B ayJUTOPUHU JOJKHO
HaxoAuThbcs He MeHee onHoro uwieHa ['AK, mubo uHOe 1HI0, YNOJTHOMOYEHHOE
npeacenareneM ['AK B ycTaHOBIEHHOM MOPSIIKE.



3aKOHYMB MOJTrOTOBKY, aTTECTyeMblid C paspewieHust npeacenarens ['AK,
MPUCTYHAeT K OTBETY Ha BONPOCH! U 3ajauy Ousera. [IpoaomKuTeIbHOCTh OTBETa
10 10 MuHyT.

B cnygae ortkaza crygeHta oT Owmiera (Mociie O3HAKOMJIGHUS C €€
cojepkanreM) npeaceaarenb ['OK MoxkeT mpensiokuTh CTYACHTY B3STh BTOPOM
owner. Ilpu 3TOM oOIleHKa 3a 3K3aMeH CHIKaeTrcs Ha oauH Oamn. Ilpm oTkaze
CTyJICHTa OT OTBeTa 110 BTOPOMY OWJIET €My BBICTaBJISE€TCS OICHKa
«HEYAOBJIETBOPUTEIBHO.

Unensl ['AK umeroT npaBo 3aaBaTh JOMOJHUTEIBHBIE BOIPOCHI, OTBETHI Ha
KOTOpPBIE TO3BOJISIIOT  yTOYHUTH YPOBEHb C(HOPMHUPOBAHHOCTH  DJIEMEHTOB
KOMIETEHIIMN, TTOIJIeKAIUX OLIEHKE. J[OTTOTHUTEIbHBIE BOMPOCHI I0JKHBI OBITH O
TeMe OmIeTa.

OdopmiieHHbIE JOKYMEHTAIBHO OTBETHI HA BOMPOCHI M PELICHUS 3a7a4H MOCIIe
OKOHYaHMs dK3aMeHa caarotcs cekperapro ['AK.

3aKOHYMB IMOJIFOTOBKY, aTTECTyeMblil ¢ paspemieHust npeacenarens ['AK,
MPUCTYIAeT K OTBETY Ha BOMPOCHI M 3ajauy Ouiera. [IpogomKuTeIbHOCTh OTBETa
10 10 MuHyT.

B cnygae ortkaza crymeHta oT Omiera (Imociie O3HAKOMJICHUS C €€
cojepkanreM) mpeacenarenb ['OK MoxkeT npensioxkuTh CTYACHTY B3STh BTOPOM
owner. Ilpu TOM oOIleHKa 3a 3K3aMeH CHIKaeTrcs Ha oauH Oamn. Ilpu oTkaze
CTyIeHTa OT OTBETa IO BTOPOMY OHWJIET €My BBICTaBISACTCS  OLICHKA
«HEYAOBJIETBOPUTEITHHO.

Unensl 'AK umeroT npaBo 3a7aBaTh JOMOJHUTEIBHBIE BOIPOCHI, OTBETHI Ha
KOTOpbI€ TO3BOJISIIOT YTOYHUTH YPOBEHb CGHOPMUPOBAHHOCTU  DJIEMEHTOB
KOMIIETEHIIUH, TTO/IJIeXKAIUX OLIeHKE. J[OTTOTHUTEIbHBIE BOMPOCHI I0JKHBI OBITH 110
TeMe OmIIeTa.

OdopmiieHHBIE JOKYMEHTAJILHO OTBETHI Ha BOMPOCHI M PEIISHUS 3aa4H MOCIIe
OKOHYaHMs dK3aMeHa caarotcs cekperapro ['AK.



2.1.7 PexomMeHaanmuu OOYYAOIIUMCH H IepevyeHb PEeKOMEHI0BAHHOM
JIUTEPATYPHI N0 MOATOTOBKE K rOCYyJ1apCTBEHHOMY IK3aMeHYy

CoBpeMeHHbIE MO U CPEACTBA OLICHMBAHNUS B 00y4eHUMN
Ilepeuensv 6onpocos
1. CpenctBa onieHUBaHUS 00Pa30BaATEIbHBIX PE3YIbTATOB.
2. HudpoBbie UHCTPYMEHTHI OpraHU3alUK U YIIPaBICHUS Y4E€OHBIM MPOIIECCOM.
3. CoBpeMEHHbIE MOJICNIM U CPEACTBA OIEHUBAaHUS B 00IIe00pa3zoBaTEILHOM
LIKOJIE.
Jlumepamypa
1. Bopoosea C. B. CoBpemeHHBIE CpElICTBA OILICHUBAHUS PE3YIbTaTOB
oOyueHusi B 001meoOpa3oBaTeNbHON MIKOJE:yd4eOHUK nns  OakanaBpuaTa W
Maructparypsl. - Mocksa: IOpaiit, 2019. - 740 c¢ — Pexum pgocryna:
https://urait.ru/bcode/427499
2.Topauenko O. B. CoBpeMeHHBIE CpEACTBAa OLCHUBAaHUS pE3YyJIbTaTOB
oOy4deHus :y4eOHHK 111 By30B. - Mocksa: FOpaiit, 2021. - 177 ¢ — Pexxum gocryna:
https://urait.ru/bcode/472103
3. YopaBneHue KauecTBOM 00pa3OBaHUsA: NpPOOJIEMbI U  NEPCIEKTUBBI.
Matepuainbl Beepoccniickoil HayuHo-npakTruueckoid koHpepenuun 10 -11 nexkaOps
2020 rox :. - YapsHoBck: Yal'llV um. U.H. Yaesauona, 2021. - 303 c. — Pexum
noctyma: https://e.lanbook.com/book/196780
4. Jlamonuna JI. B., CremanoBa T. HO. HNHdopManvoHHBIE TEXHOJOTHH:
npaktukyM :. - Owmck: Owmckmit ['AY, 2019. - 160 c. — Pexum npocryna:
https://e.lanbook.com/book/129434
5. Jlamonuna JI. B., CmupnoBa O. b. «Mudopmaruka», «MHbopmaiionHbie
TE€XHOJIOTUW»: OCHOBBI JTUCLMIUIMH : MPAKTUKYM :. - Omck: Omckuit 'AY, 2019. -
168 c. — Pesxxum noctyna: https://e.lanbook.com/book/153565

Texnonorun uugposoro oopa3oBaHus
llepeuenv 6onpocos

1. Meauna-undopmanrioHHas rPaMOTHOCTb remarora. DJIEKTpOHHAS
nepcoHaibHas o0pa3zoBaTelibHas cpejia Iearora.

2. lokyMeHTalnbHble U 3JEKTPOHHbIE MCTOYHUKU HH(pOpMAIMU. AHATUTUKO-
CUHTETHYECKas epepadoTka nHpopMaum.

3. O6paboTka TekcToBor MH(pOpmaiuu. TekcToBbIE peaKTOPhl U TEKCTOBBIE
IIPOLIECCOPBI.

4. O6pabdoTka yuciooit nHpopmanuu. OO6padoTKa JaHHBIX ¢ UCTIOJIb30BAHUEM
AIIEKTPOHHBIX Tabnull. PaboTa ¢ 6a3amMu JaHHBIX.

5. TpeboBanusi K  TPENCTABICHUIO  PE3yIbTAaTOB  HMHQPOPMAIUOHHOM
nestenbHocTh. Co3aaHne MyJIbTUMEIUNHON MPE3CHTAIMH.

6. TpeOoBaHus K  MPEACTABICHUIO  PE3YJIbTaTOB  HMHPOPMALMOHHOU
nesitenbHocTH. Pabora ¢ u3oOpakenusiMu. Co3gaHue W peJaKTHPOBAHUE
BUJ1e0(anIIOB.

7. AnnapatHele cpeactBa. CHUCTeMbl yIPaBICHUSI 00yUYEHUEM.

8. Co3znanue nu@poBbIX 00pa30BaTENbHBIX PECYPCOB.

9. Web-cepBuchl a1 06pa3oBaHus.



10. Texnuueckoe obecreyeHue WHGOPMAIMOHHONW 00pa3oBaTeIbHON

Cpelbl.
Jlumepamypa

1. Edumona U. YO., Mosuan U. H., CaBenbea JI. A. HoBble uH(bopMaIimioHHo-
KOMMYHUKAIIMOHHBIE ~TEXHOJIOTMM B oOpa3zoBanuu B ycioBusix DI'OC
[DnexTpoHHBIN pecypc]:yuebHoe mocodue. - MockBa: ®JIMHTA, 2017. - 150 c. —
Pexxum nocryna: https://e.lanbook.com/book/104905

2. Opranusanus COBpeMEHHOM HMH(POpPMaIMOHHOW 00pa30BaTEIbLHON Cpenbl :
yae0-Ho-meTogudyeckoe mocoome / T. b. 3axaposa, A. C. 3axapor, H. H.
Campuikuna, H. A. Hatenay-pu. — Mocksa : [Ipomereit, 2016. — 278 c. — ISBN
978-5-9907986-4-9. — TekcT : aneKTpOoH-HbIH // JIaHb : 3JIeKTpOHHO-OUOIMOTeUHAs
cuctema. — URL: https://e.lanbook.com/book/89710. — Pexum noctymna: s
aBTOPU3. MOJIB30BATENEH.

3.l'ennuna, H. 1. HuadopmannonHas kynbTypa JuyHocTH B 2 4. Yacts 1 :
yaebHoe nocodue st By3oB / H. W. I'enauna, E. B. Kocomanosa, JI. H. Ps6nesa ;
oA HayuyHou peaak-uuet H. Y. 'ennnnon. — 2-e uzn. — Mocksa : M3paTenscTBo
FOpaiit, 2020. — 356 ¢. — (Bricuiee oopazoBanue). — ISBN 978-5-534-14328-7.
— Tekct : anexTponnsiit // ObpaszoBa-tenbHas miaTdopma KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/496984

4.Tenguna, H. 1. HWudopmanuonHas KyabTypa JUYHOCTU B 2 4. YacTtp 2 :
yaebHoe nocobdue st By3oB / H. W. I'ennuna, E. B. Kocomanosa, JI. H. Ps6nesa ;
noa HayuyHou peaak-uueit H. Y. 'ennunoi. — 2-e uzn. — Mocksa : I3gaTenscTBo
FOpaiit, 2020. — 308 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-14419-2.
— Tekct : anexTponnbiit // ObpazoBa-tenbHas miaTdopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/497004

5. Kucenes, I'.M. UnpopMalilnoHHbIE TEXHOJIOTUU B IEAArOTMYECKOM 00pa3oBa-
Huu: yueonuk / I'.'M. Kucenes, P. B. boukoBa. — Mockga: [amkos u K, 2016. — 304
c. // OBC «Jlanby». — Pexxum noctyna: https://e.lanbook.com/book/72401

Icuxomorus
Ilepeuensv 6onpocos
1. Tlcuxonmoruueckasi CyliHOCTh U CTPYKTypa y4eOHOM e TEIHHOCTH.
2. Ilcuxonoruyeckass  XapakTEPUCTHUKA  MNEJArOrMYeCKON  JAEATEIbHOCTHU:
CTPYKTYpa, YPOBHU pean3aiiu.
3. MoruBamus ydenus. [IpoGiema cCHI>KEHHUSI Y4€OHOW MOTHBAIMM YYaIIUXCS
MOAPOCTKOBOTO BO3pACTa.
4. Ilcuxonornuyeckue OCOOEHHOCTH IO3HABATENIbHOM c(epbl JIUYHOCTU B
MOAPOCTKOBOM BO3PACTE MX YUYET B OpraHU3alMKU O0yYCHUSI.
5. Ilemarormueckoe oOIlIEHHWE KaK YCJIOBHE TICUXHYECKOTO  Pa3BUTHS
IIKOJLHUKA.
6. OOuieHnue €O CBEPCTHHMKAMHM KakK BEAyIIMM BHUJ JACATEILHOCTH B
MOAPOCTKOBOM BO3paCTE.
7. Tlcuxomornueckre OCOOCHHOCTH OJAPCHHBIX MIKOJLHUKOB M OCOOCHHOCTHU
Pa3BUBAOLIETO B3aUMOJICHCTBUS C HUMH.
8. Ilemarornueckue CrioCOOHOCTH M MEJArorn4ecKoe MacTePCTBO.
9. Ilcuxonornueckass XapakTepUCTHKAa YUYEHHMYECKOrO Kiacca Kak MaJlon
IPYIIIIHIL.



10. Ilcuxonoruueckass  CymHOCTh  KOH(puukTa. OCOOEHHOCTH U
npoduIaKkTuka KOHGIMKTOB B 00pa30BaTEIbHOM MPOCTPAHCTBE.
Jlumepamypa

1. [Icuxomnorust yenoBeka : yueobHoe mocooue / M. B. Kazakosa, H. H.
Kuszera, O. A. Koueynosa [u ap.]. — Omck : OMITIY, 2020. — 148 c. — ISBN
978-5-8268-2245-6. — Tekcrt : aneKTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOIHOoTeUHas
cucrtema. — URL: https://e.lanbook.com/book/189069.

2. JlyameBa, JI. M. Ilcuxomorust pasBuTHs U BO3pPACTHAS TCUXOJIOTHUS :
yaeoHoe nmocoowue / JI. M. JIyameBa. — HoBoxky3uenk : HOU KemI'Y, 2018. — 132
c. — ISBN 978-5-8353-1402-7. — Tekcrt : 27eKTpOoHHBII // JIaHb : 3MEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/169618.

3. WUnnapuonoa, W. B. Ilcuxonorus paHHEero Bo3pacTa : Yy4eOHO-
meTtoauueckoe mocobue / U. B. Unnapuonosa. — Yeboxkcaper : UI'TTY um. U. A
AxosneBa, 2021. — 51 c.— Tekct: anekTpoHHbll // JlaHb : AJIEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/192209.

4. [IpakTKyM 1O MEJaroruvyeckoil MCHUXOJIOTHH : yyeOHoe mocodue /
cocraButenb M. H. BumineBckas. — Yebokcaps : UI'TIY um. U. 4. SAkosnesa, 2021.
— 157 c. — Tekcr : anekTpoHHbIH // JIaHb : 37IEeKTPOHHO-OUOIMOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/192217.

5. [InexanoBa, E. A. Ilcuxosnoruss HpaBCTBEHHOI'O Pa3BUTHSI JINYHOCTH :
yueOHoe nocodue / E. A. [lnexanoBa. — Ya : BI'TIY umenu M. Axmysuibl, 2021.
— 160 ¢. — ISBN 978-5-907475-21-2. — TekcT : anekTpoHHbIN // JlaHb :
ANEKTpOHHO-OnbOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/219227.

6. [IpakTKyM 1O MEJAaroruvyeckoil MCHUXOJIOTHH : yyeOHoe mocobue /
cocraButenb M. H. BumineBckasi. — Yeboxkcaps : UI'TIY um. U. 4. SAkosnea, 2021.
— 157 c. — Tekcrt : nekTpoHHbIH // JIaHb : 27IeKTPOHHO-OUOIMOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/192217.

7. Jlsamuna, JI. B. Ilenarorundeckas rcuxosorus : ydeoHoe mocooue / JI.
B. JIsmuna. — Ya : BI'TIY umenun M. Axmyimier, 2019. — 129 ¢. — ISBN 978-5-
906958-89-1. — Tekcr : 3nexkTpoHHbIM // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAs
cucrtema. — URL: https://e.lanbook.com/book/118018.

8. [lenaroruueckasi mcuxoJiorusi : xpectomarust / cocraButrenu H. A.
[Tponuna [u ap.]. — Tyna : TTTIY, 2019. — 243 ¢. — ISBN 978-5-6043744-7-4. —
Teker : 3nexTpoHHbli // JlaHb : 3nekTpoHHO-OMOMMoOTeuHast cucrema. — URL:
https://e.lanbook.com/book/138721.

0. [Icuxomorust pa3BuTHs TUYHOCTH : yueObHoe nocooue / U. B. Kazakoga,
H. H. KusizeBa, O. A. Koueynosa [u gp.]. — Owmck : OMITIY, 2020. — 198 ¢c. —
ISBN 978-5-8268-2246-3. — TekcT : anekTpoHHbId // JlaHb : 53JIE€KTpOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/189058.

10. daitzynnaesa, E. JI. ComnuanbHasi mcuxoiaorust 00pa3oBaHus : yueOHOe
nocoobue / E. JI. ®aitzymnaea. — Tomck : TTTIY, 2019. — 136 ¢. — Teker :
ANEKTPOHHBIN //  Jlanb : onekTpoHHO-OMOMMoTeyHass cucrema. —  URL:

https://e.lanbook.com/book/157367 .



Ileparoruka

Ilepeuenv 6onpocos

1. Ilpouecc oOyueHus Kak ympaBieHHE Y4e€OHOM JEATEIbHOCTBIO CO
CTOpPOHBI YUHUTEJIS.

2.  Y4eOHbII mpolecc Kak CIOXKHBIM MpOIecC B3aUMOACHCTBHS Tenarora,
o0y4yaeMoro, yueOHOro Marepuaia.

3. CymHOCTh JIOTHUKM Y4ye€0OHOro mpouecca B TPaJULUOHHON IpaKTUKE
OoOyuyeHus: OT BOCHPUATUS KOHKPETHBIX IPEIMETOB U SBJIECHUS K OOPAa30BAHMIO
IPEICTaBICHUNA U OT 0000IIEHUSI KOHKPETHBIX MPEICTaBICHUN K MTOHITHSIM.
OCHOBHBIE 3aKOHBI O0Y4EHHS.

[TpuHLMIIBI OOYYEHMS.

@OyHKIMU 0O0y4YEeHHUS.

CoBpeMeHHbIE TUJAKTHYECKUE KOHIETIUY.

MeTtoabl 1 ipreMbl 00yUYEeHHUS.

Tunonoruss ypokoB W HX CTPYKTypHbIE KOMIIOHEHTHI. TpeOoBaHus K
COBPEMEHHOMY YPOKY.

10. OcHOBHBIE KOMIIOHEHTBI T'OCYJapCTBEHHOIO CTaHAapTa oOLero u
HOJIHOTO CPEHETO 00pa30BaHUsI.

A

Jlumepamypa

1. MyxamenBaneeBa, E. A. Ilemaroruka : yueObnoe mocobue / E. A.
MyxamenBaneeBa. — KpacHosipck : Cubl'Y um. akagemuka M. @. PemieTHéRa,
2021. — 92 c.— Texkcr : 31eKTpoHHbIN // JlaHb : 3JIEKTpPOHHO-OUOIMOTEUHAs

cuctema. — URL: https://e.Janbook.com/book/195161. — Pexum nocrtyna: nms
aBTOPU3. MOJIB30BATENEH.

2. [lenaroruka : yueoHoe nocobue / cocraBurens T. H. UymakoBa. —

HepCHaHOBCKI/H?I : Honckoit 'AY, 2020. — 227 ¢. — TekcT : 3neKkTpoHHbli // Jlanb

3JIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL.:

https /le.]lanbook.com/book/148554. — Pexum pgoctyma: s aBTOpHS3.
MOJIb30BATENEH.

3. [lenaroruka : yueOHuk u npaktukym juis By3oB / JI. C. [TogsiMoBa [u

np.] ; mox obmei penakuueit JI. C. [loneimoBoit, B. A. Cnactennna. — 2-¢ 3.,
nepepad. u gon. — Mocksa : U3mparensctBo FOpaiit, 2021. — 246 ¢. — (Briciiee

obpazoBanue). — ISBN 978-5-534-01032-9. — Tekct : D2JICKTPOHHBIA //
OO0pazoBaTenbHas miatgopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/498824.

4. Kpusmenko, JI. I1. Tlemaroruka : yaeOHUK U MPAKTUKYM JJIS BY30B /

JI. I1. Kpumienko, JI. B. FOpkuna. — 2-e¢ wu3za., nepepad. u mgom. — Mocksa :
N3natensctBo FOpaiit, 2021. — 400 c. — (Briciiee obpazoanue). — ISBN 978-
5-534-07709-4. — Tekcr : anextpoHHblid // OOpazoBarenbHas miatrdopma FOpait
[caitT]. — URL: https://urait.ru/bcode/489404.



MeToabl MaTeMaTH4YeCKOi 00padoTKN JaHHbIX

llepeuenv 6onpocos

1. MaremaTtndeckre MOJICIIA U CPENICTBA MPEACTABICHHS HHPOPMAITUH.

2. OCHOBBI MaTEMaTUYECKON JIOTUKH.

3. I'padmr.

Jlumepamypa

1. NBupcuna H. b., Tanzer M. B., buun-oon E. K., Xomymky A. M.
MaremaTtndeckue MeToabl 00pabOTKH JaHHBIX :yueOHO-METOANUECKOE TOCOOHE AJIs
CTY/ICHTOB OakasiaBpoB meaarorndyeckoro HampasieHus. - Kemspun: TyslY, 2021. -
129 c. — Pexxum goctyma: https://e.lanbook.com/book/262406

2. Permmunukmii B. b., OBcsaumkoB A. . OcHOBBI MaTeMaTHYECKOM
joruku: ydyebnoe mocobue. - ExarepunOypr: EACH, 2015. - 123 c. — Pexum

A

o 3. MareeeB B. A., MarBeeBa A. C. JluckpeTHas Maremaruka :. -
c
a4 Bmanosa E. B. Teopust BEpoATHOCTEN U MaTEMATHYECKasl CTATUCTHKA!

HUeOHO-METOANYECKOE MocoOue sl 0akalaBpOB M MAarvuCTPAaHTOB HAINpaBICHUS
ROJITOTOBKH «II€laroruueckoe oOpazoBaHue». - YiabsHoBck: Ynl'IlY um. W.H.
¥

H 3. [onybenko E. B. Teopernueckue OCHOBBI HH(POPMALUOHHBIX U
EOMHBIOTepHBIX TeXHOJIO0TuH. OCHOBBI MATEMATUYECKOM JIOTUKH: yueOHOE MOCOOHeE.
g 6. Tutosa JI. H., BeukanoBa O. B. MHdbopManoHHbIE TEXHOJOTUU B
RoumanpHOU chepe: . - Yda: BI'TIY numenn M. Axkmymmiel, 2011. - 72 ¢. — Pexxum
Bocrymna: http://e.lanbook.com/books/element.php?pll_1d=49515

& 7. NBanoB B. U. HWudopmaruka. WMHPOpMalMOHHBIE TEXHOJIOTHUU

}

MareMaTH4ecKUil aHAIU3
Ilepeuens 6onpocos
1. Tlpenen dyHkuuu. 3amedaresbHbIE TPEIETbI.

. w 0 .. o]
PackpeiTHEe HEONTPEAETEHHOCTEN BUAA —;6; 1 ;{—}
o0 [00]

[IpaBuna nuddpepeHpoBanus.
[Tpon3BogHAs 2JIEMEHTAPHBIX (DYHKITHIMA
[TpousBoaHas CIOKHON PYHKIIUU
HuddepenmpoBanne cTeneHHO-TIOKa3aTeIbHON (QYHKITUH.

7. MWccnenoBanne (yHKIMH C TOMOIIBIO MPOU3BOJIHBIX W TOCTPOEHUE
aduka QyHKIIUU

8. Ompenenennsiii nuarerpai. @opmyna Herotona-JleiOuua.

9.  Oco0eHHOCTH BBIUUCIEHUS OTIPEICTICHHOTO HHTETpaa.

10. ®OyHKIMM HECKOJbKMX IMEPEMEHHBIX. YacTHbIE MPOU3BOJHBIE U
bdepennmpyemMocTs QyHKIIMN HECKOJIBKUX MIEPEMEHHBIX.

11. Tlomuerii nuddepernman GyHKIINNT HECKOJIBKUX MTEPEMEHHBIX

TR RS W R @
VIR

0 ™ T @



12. ]JIBOWHOW MHTErpaj, ero NPUMEHEHHE K BBIUMCIECHUIO F€OMETPUYECKHUX
BeNUWYMH. Beiuncnenue ABOMHOro0 MHTETpalia B IEKAPTOBBIX KOOPAUHATAX
13. Yucnosbie psnabl. [lpuszHaku cxoauMMoOCTU. 3HaKouyepeayroluecs u
3HAKOTIEPEMEHHBIC PSBI.
Jlumepamypa
1 ®omuna, T. A. Marematudeckuii aHaim3 : ydeOHoe mocobue / T. A.
®omuna. — Jloneuk : [JonHYOT umenn Tyran-bapanosckoro, 2020. — 105 c¢. —

Texct : anexTpoHHblit / Jlaub : 3nekTpoHHO-OMOMMOTEeuHass cuctema. — URL:
https://e.lanbook.com/book/170492. — Pexum pgoctyma: s  aBTOpHS3.
IIOJIB30BATEIICH.

2 bypxoma, E. B. Marematnueckuii aHanus : yuyebnoe mocobue / E. B.
bypkoBa, O. A. Illymepuna. — Kpacuosipck : Cubl'Y um. akagemuka M. O.
Pemernéna, 2018. — 128 c¢.— TekcT : anekTpoHHbIN // JIaHb @ 3IEKTPOHHO-
oubnuoteunas cuctema. — URL: https://e.lanbook.com/book/147557. — Pexum
JIOCTYTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

3 Unvun, B. A. Maremarnueckuii ananu3 B 2 4. Hacte 1 B 2 kH. Kuura 1 :
yueOHuK 1 By30B / B. A. Unbun, B. A. CagoBanunii, b. X. CennoB. — 4-e u3f.,
nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2022. — 324 ¢. — (Briciiee
obOpazoBanue). — ISBN 978-5-534-07067-5. — Tekct : D2JIEKTPOHHBIN //
O6pazoBartenbHas matdopma Opaiit [caiit]. —
URL: https://urait.ru/bcode/491294.

4 Unvun, B. A. Marematnueckuil aHaim3 B 2 4. Yacte 1 B 2 xH. Kuura 2 :
yueOHuK 11 By30B / B. A. Unbun, B. A. CagoBanunii, b. X. CennoB. — 4-e u3f.,
nepepad. u gon. — Mocksa : M3natensctBo HOpaiit, 2022. — 315 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-534-07069-9. — Tekct : 2JIEKTPOHHBIN //
OO0pazoBaTenbHas iatgopma Opaiit [caiT]. —
URL: https://urait.ru/bcode/491295.

5 Keimmanos, A. M. Marematndeckuil aHanmu3 . ydeOHOE IOcoOue s
OakanaBpoB/ A. M. KeitmanoB. — MockBa : MzmarensctBo FOpaiit, 2019. —
607 c. — (bakamaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-2785-6. —
Tekct : snexktponHbit // OOpa3oBarenbHas miargopma HOpailt [cait]. —
URL: https://urait.ru/bcode/425244.

Aureopa
Ilepeuenv 6onpocos

1. OcHoBHBIE CcBeaeHHUS O Matpuniax. Onepanudu HaJ MaTpUllaMH U HX
CBOMCTBA.

2. Onpenenurenu KBaapaTHbIX MaTpull. CBOKWCTBA ONPEICIUTENEH.
3. Munopsl. Anrebpandeckue gonosnenus. Teopema Jlamnaca.
4. O6patnas matpuna. CocoObl HaXOXkKICHUS 00PATHON MAaTPUIILL.

5. Jluneiinbie ypaBHeHusi. CHCTEMBI JIMHEMHBIX ypaBHeHHH. Teopema
Kponekepa — Kanenu.

6. Pemenne CJIAY MeTOI0M OOPATHOM MaTPHIIBL.
7. ®opmynsl Kpamepa.



8. Meron I'aycca.

9. Anrebpanueckue oneparum.

10. Onpenenenue u obIIHE CBOWCTBA KOJIELL.
11.TTousrtre mosst. CBoicTBA MOJIS.
Jlumepamypa

1 Anre6pa : yuebHoe mocooue / A. E. Ycran, B. H. be3sepxumii, 1. B.
JloOpeiamHA [U ap.]. — 2-€ u3a. ucmp., Aoi., nepepad. — Tyma : TTTIY, 2020. —
433 c.—ISBN 978-5-6043745-0-4. — TekcT : aneKTpoHHbIH // JIaHb : 37IeKTPOHHO-
oubmmoreunast cucrema. — URL: https://e.lanbook.com/book/157008. — Pexum
JOCTYyTIA: JUIsl aBTOPU3. MOJIb30BaTENEH.

2 bynwiueBa, }0. B. AnreOpa : yue6Hoe nmocodue / 0. B. bynbiuea, T. B.
BacunbeBa, . B. Kapnactok. — 2-e u3a. — Actpaxass : AI'TY, 2020. — 196 c.
— ISBN 978-5-89154-699-8. — TekcT : aneKTpoHHbIN // JlaHb : 3JIEKTPOHHO-
oubnuoteunas cuctema. — URL: https://e.lanbook.com/book/195063. — Pexum
JIOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

3 Anameesa, E. A. Anre6pa u reometpusi. COOpHUK 3aa4 : yueOHOe Tocooue
/ E. A. AnameeBa. — Cawmapa : I[II'YTH, 2018. — 120 c. — TexkcT : 23neKTpOoHHBIN //

Jlanb ; AIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/182318. — Pexum pgoctyma: s  aBTOpHS3.
ITOJIb30BATEIICH.

I'eomerpusn

Ilepeuensv 6onpocos

1. Cucrembl KOOpAMHAT HA MPSIMOM, IUIOCKOCTH U B MPOCTPAHCTBE. 3aMeHa
JIEKapTOBOW CUCTEMbI KOOPIMHAT.

2. llonsitue BekTopa. basuc u koopauHatel BekTopa. JInHelHbIe onepany Hajl
BEKTOpPAaMH U UX CBOMCTBA.

3. CkajisipHOE€ TPOU3BEIICHHE BEKTOPOB W €ro ajaredpanveckue U
F€OMETPUUECKHE CBOMCTBA. BBIUHCIIEHHME  CKaJISPHOTO  IPOM3BEICHUSA B
KoopauHaTax. [ [punokeHns CKalnsipHOTo MPOU3BEACHHUS K PEIICHUIO 33/1a4

4. BekTopHOE€ TPOU3BEJACHUE BEKTOPOB U €ro ajrebpanyeckue u
F€OMETPUUYECKHE  CBOMCTBA. BbIpake€HHEe  BEKTOPHOTO  MPOU3BEACHUS B
KoopauHaTax. [ [punoxeHnss BEKTOPHOTO MPOU3BEACHHUS K PEIUICHUIO 33/1a4.

5. CMmemianHoe TPOU3BEJEHNE BEKTOPOB M €r0 M €ro ajredpanveckue u
F€OMETPUYECKHE CBOMCTBA. BbIpak€eHHE CMEIIAaHHOTO MPOU3BEACHUS B
KoopauHaTax. [IpunoxeHns: CMEaHHOTO MPOU3BEAEHUS K PEIICHUIO 3a7a4.

6. Ilpsmas nuHMUS HA TUIOCKOCTU. YpPaBHEHUS MPSMBIX (00IIee ypaBHEHUE;
ypaBHEHHE TMPSIMOI C YIJOBBIM KO(PPUIIMEHTOM; YypaBHEHHE MPIMOH,
MpPOXOJSIIEH 4Yepe3 JIBE JaHHble TOYKH; ypaBHEHHE MPSAMOM B OTpE3Kax;
HOPMAaJbHOE YPABHEHUE MPSIMOI) U UCCIECTOBAHUE X B3aUMHOI'O PACIOIO0KEHUS
Ha MJIOCKOCTH.

7. TI1ocKOCTh B MPOCTPAHCTBE. YPaBHEHUS IIOCKOCTEH (00I11ee ypaBHEHUE;
MPOXOIAIIEH Yepe3 TPU TOUKH; YpaBHEHUE B OTPE3Kax; HOpMaJIbHOE YpaBHEHUE) U
MCCIIEOBAHUE UX B3aMMHOTIO PACTIOJIOKEHNS B IPOCTPAHCTBE.



8. IlpsMble B NPOCTPAHCTBE. VYpaBHEeHHsI TpSAMBIX  (BEKTOPHOE,
KaHOHMYECKHE, NapaMeTpUYecKHe, NPOXOAsIleld depe3 JBE JaHHbIE TOYKH) U
UCCIIEJOBAaHUE B3aMMHOI'O PACIHOJIOKEHUS JIBYX HpPSMBIX JMHUN, MPAMOM U
IUIOCKOCTH B IPOCTPAHCTBE.

9. Kpusble Broporo nopsaka Ha rmiaockoctu. Kinaccudukanus KpuBbIX BTOPOro
nopsiaka. KaHoHWuyeckue ypaBHEHHMsSI KPUBBIX BTOPOTO MOpsiKa (OKPYXKHOCTH,
JIIMICA, TUNepOosbl, nmapaboiibl) U uccienoBanue ux Qopmsel. IlpuBenenue
OO0IIEero ypaBHEHUS KPUBOM BTOPOTO MOPAIKA K KAHOHUYECKOMY BHULY.

10.Anre6panueckue TOBEPXHOCTH BToporo mopsiaka. Kanonudeckue
YpaBHEHUSI TOBEPXHOCTEM BTOPOro MOPsAKA (3JUIMIICOUIBI, THIEPOOIOUIBL,
napaloJION Ibl) U UCCIIEOBAHNE UX (POPMBI METOJIOM CEUCHHUIA.

11.1ToBepxHOCTH BpalieHUs U BBIBOJ WX YPABHEHHUM.

12.1lunuHapudecknue MOBEPXHOCTU. llummHApsl BTOpPOro mopsaka H
UCCIIEJOBaHUE UX (POPMBI METOJIOM CEUEHUII.

Jlumepamypa:

1 Bepaukos, b. M. OCHOBBI aHAJIMTUYECKON TeOMETpHUH : yaeOHOoe Tmocobue /
b. M. Bepnukos, A. I1. 3amsatun. — ExarepunOypr : EACH, 2020. — 94 c¢. —

Teker : anexTpoHHbli // JlaHb : 3neKTpOHHO-OMONMMOTEeuHast cucrema. — URL:
https://e.lanbook.com/book/136392. — Pexum jgocTyma: JJisi  aBTOpHU3.
MOJIb30BaTEIICH.

2 MaremMaruka: anredpa u reoMeTpus : yueoHoe nocobue / coctaputenu 1. B.
Bunorpanosa, T. 3. Koponesa. — Xabaposck : IBI'YIIC, 2020. — 94 ¢. — Texker :

ANEKTPOHHBIN //  JlaHb : 2JeKTpOHHO-OMOnMoTeuHass cucrtemMa. — URL:
https://e.lanbook.com/book/179379. — Pexum pgoctyma: s  aBTOPHS3.
IIOJIb30BATEIIEH.

3 T'eometpus. [loBTOpeHHE WIKOJBHOTO Kypca MaTE€MaTUKH, HEOOXOIUMOTO
JUTSL OBJIQJICHUSI CTICIMAIbHBIMU HAyYHBIMU 3HAHUSMH TI0 TE€OMETPHUH : Y4eOHO-
MeTtoaudeckoe mocodue / A. C. babenko, H. JI. Mapronuna, E. A. Martseesa [u ap.].
— Koctpoma : KI'Y um. H.A. Hekpacosa, 2021. — 54 c. — ISBN 978-5-8285-
1150-1. — TexcT : anexkTpoHHbIN // JIaHb : 37€KTPOHHO-OMOIMOTEYHAS CUCTeMA. —
URL: https://e.lanbook.com/book/201863. — Pexum pocryma: [aias aBTOpU3.
II0JIb30BATEIIEH.

4 babenko, A. C. I'eomerpus. [loBepXHOCTH BTOpPOTO TOpsAKa : y4eOHO-
Metoaudeckoe nmocooue / A. C. babenko. — Koctpoma : KI'Y um. H.A. Hekpacona,
2020. — 40 c. — ISBN 978-5-8285-1088-7. — Tekcrt : anexkTpoHHbIl // JlaHb :
ANEKTPOHHO-OnOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/160091.
— Pexxum mocTyma: s aBTOpH3. TIOJIb30BaTEIICH.

5 AnamoBuu, O. M. Anredpa u reometpusi. KoHTposIbHbBIE 3a7aHus : yueOHOe
nocodbue / O. M. Anamosuu, U. B. Apramkun, FO. O. I'oioBuH. — Mocksa : PTY
MUPDA, 2020. — 46 c.— Tekcrt: 3aekTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubnuoteunas cuctema. — URL: https://e.lanbook.com/book/163826. — Pexum
JOCTYyTIA: JJIsl aBTOPU3. MOJIh30BaTEIIECH.

Teopusi BepoSITHOCTEH U MATEMATHYECKAN CTATHCTUKA
llepeuens 6onpocos



1. OcHOBHBIC TIOHATHSI KOMOWHATOPUKH: TIpaBWjIa YMHOXKEHUS W CJIOXKCHHSI,
OCHOBHbBIE KOMOMHATOPHBIE TIPABUIIA.
MeTtonuka peleHrns KOMOMHATOPHBIX 33714 B CPEHEN IIKOJIE.
Buapl ciydaitHbIX COOBITHIA.
PaznuuHble onpeneneHus BEPOATHOCTH.
CaoiicTBa BepoaTHOCTH. CymMMa 1 MPOU3BEAECHUE BEPOATHOCTEM.
YcnoBHas BEpOATHOCTh. PopMyJia MOTHOU BepoATHOCTH. PopMyJibl balieca.
JluckpeTHas ciydyaiiHasi BEJIMUYMHA U €€ YHUCIIOBBIC XapaKTEPUCTUKHU.
OCHOBHBIE 3aKOHBI pacHpeleIeHUs] TUCKPETHON CITy4YaiilHOM BEJIMYMHBI U UX
YUCIIOBBIE XapaKTEPUCTUKH.
Jlumepamypa
1 OxepenkoBa, JI. M. Teopust BeposiTHOCTEH : Y4EeOHO-METOAMYECKOE
nocobwue / JI. M. Oxepenkona, 1. P. TumaeBa. — Mocksa : PTY MUPDA, 2021.
— 79 c¢. — Texkct : anexTpoHHbIH // JIaHb : 2IEKTPOHHO-OUOIMOTEYHASI CUCTEMA. —
URL: https://e.lanbook.com/book/182510. — Pexum jgocTymna: ajisi aBTOPHU3.
II0JIb30BAaTEIIEH.

2 JlxxuoeBa, M. U. Teopus BeposTHOCTEHl : ydyeOHOe mocobue / M. W.
Jxuoesa, A. A. JIooy3oB, A. B. [TaBnoB. — Mocksa : PTY MUPDA, 2019. — 30
c. — Texkcr : anexTpoHHbIH // JIans : 31eKTpoHHO-O0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/171483. — Pexum pgoctyma: s  aBTOpHS3.
ITOJIb30BATEIICH.

3 Anexkcees, A. b. Teopus BeposiTHOCTEH : y4eOHO-METOANYECKOE ITocooue /
A. b. AnekceeB, A. O. XKapanosa, A. ®@. ®OununnoBa. — Caskrt-IletepOypr :
CIIOI'YT um. M.A. bonu-bpyeBuua, 2018. — 43 c. — TekcT : 351€KTpOHHBI //

XN BN

Jlanb : AJIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/180138. — Pexum pgocrtyma: s aBTOpU3.
M0JIb30BATEIICH.

4 bnaros, 1. A. Teopus BeposiTHOCTEM : yueOHOe mocooue / U. A. brnartos, E.
A. AnameeBa. — Camapa : [II'VTHU, 2018. — 118 c¢. — Texcrt : 3neKTpoHHbIN //

Jlanb : AJIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/182323. — Pexum pgoctyma: s  aBTOPHS3.
ITOJIb30BATEIICH.

Meroauka 00y4yeHust MAaTeMaTHKe

Ilepeuens gonpocos

1. OcHOBHBIE AMIAKTUYECKUE MPUHLUIBI B 00y4eHUH MaTeMaThke. MeToibl
OOy4YeHHsI MaTeMaTUKE U UX KIacCU(pUKAIIHS

2. Meroauka 6a3oBoro odpa3oBaHusi OCHOBHOM mikoJibl. Cpenctsa, popMel U
MeTO/1bl 0OY4YEeHHSI B OCHOBHOM HIKOJIE.

3. Meroauka H3ydeHHs Kypca MaTEMaTHKH B CTapLIMX Kjaccax CpeaHen
mikoJiel. CpeactBa, GOpMBI M METOABI O0YUYEHUS B CTapIIMX Kiaccax

4. Metoauka o0yueHuss MaTeMaTUKe Ha NPO(UILHOM YPOBHE

5. Meronuka nzyyenust pyHKIUN B HIKOJIBHOM KypCe MaTeMaTHUKH

6. Meroguka H3ydyeHHs YPaBHEHHM M HEPABEHCTB B IIKOJBHOM Kypce
MaTeMaTUKU



7. Mertoauka u3yueHus MPOU3BOJIHON B IIKOJIBHOM KypCce MaT€MAaTHUKH.

8. MeTonnka n3ydeHus JIEMEHTOB TPUTOHOMETPHH.

9. Meroauka n3ydyeHus: IepBOOOPa3HOI B IIKOJIBHOM Kypce MaTEMaTHKHU.

10.'eomeTpusi Kak WIKOJIbHBIA MpeaAMeT. Jlormueckue OCHOBBI T'€OMETPHHU.
Metoauueckre OCOOGHHOCTH W3YYCHHMS] TE€OMETPUYECKUX TMOHSATHH, aKCHOM,
TEOpeM.

11.Metoauka u3yuyeHus CTEpPEOMETPHUHU.

12.Mcionp30BaHre COBPEMEHHBIX MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B y4€OHOM IpolLiecce.

Jlumepamypa

1 Ckada, E. 1. Meronuka oOyueHus: MaTeMaTUKe: 3BPUCTUUECCKUMA TOIXO.
O6mast metoauka : yaeonoe nocooue / E. U. Ckada. — Jlonernk : JlonHY, 2020. —
440 c. — Tekct : AIeKTpOHHBIH // JIaHb : 37IEKTPOHHO-ONOIMOTEYHAsI CHCTeMa. —
URL: https://e.Janbook.com/book/179960. — Pexum poctyna: mjigs aBTOPH3.
ITOJIb30BATEIICH.

2 KymerepoBa, ®@. T. KoHcTpyupoBaHue ypoOKOB MaT€MaTUKH B paMKax
Pa3IMYHBIX MOJXOJ0B K 00ydeHuto : yueOHoe mocodue / @. T. KymerepoBa. —
Kapauaesck : KUI'Y, 2018. — 152 c. — ISBN 978-5-8307-0563-9. — Tekcr :

ANEKTPOHHBIN //  Jlanb : onekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/173780. — Pexum goctyma: sl  aBTOpHU3.
M0JIb30BaTEJICH.

3 Metonuka oOydeHust matematuke. [IpakTukywm : ydeOHOe mocoOue st
By30B / B. B. OpinoB [u ap.] ; nox penakuueit B. B. Opnosa, B. . CuerypoBoii. —
Mockga : M3natensctBo Opaiit, 2022. — 379 ¢. — (Bricmiee oOpa3oBaHue). —
ISBN 978-5-534-08769-7. — Tekct : »snektpoHHbli // OOpa3zoBarenbHas
matgopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/489761 .

4 Jamunrep, B.A. Meroguka o00ydyenuss wmartematuke. Ilouckoso-
WCCIIEIOBATENbCKAS IEATeIHOCTh YUAIINXCS : YIeOHUK U TIPAKTUKYM JJIS BY30B /
B. A. Janunrep. — 2-e u3n., ucnp. u gon. — Mocksa : U3narensctBo FOpaiir,
2022. — 460 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-09597-5. — Tekcer

aNeKTpoHHbI  //  OOpazoBarenpHas miatrpopma IOpaitit [caliT]. —
URL: https://urait.ru/bcode/490913 .

5 Hamunarep, B. A. Metonuka oOyudeHus wmaremaTuke. [IpakTukym 1o

pEIIeHUIo 3a1a4 : yaeOHoe rmocooue i1 By30B / B. A. Jlanuarep. — 2-e uz ., ucrp.

u gon.— Mocksa: MWzmarenbctBo IOpaiit, 2022. — 271 c.— (Bsicmiee
obpazoBanue). — ISBN 978-5-534-09601-9. — Tekct : d2JIEKTpOHHBIN //
O6pazoBatenbHas matdopma Opaiit [caiit]. —

URL: https://urait.ru/bcode/490908 .

IIporpammHoe o0ecriedyeHue CUCTEM U ceTel
Ilepeuenv 6onpocos

[ToHsaTHE O MPOrpaMMHOM 0OECTICUEHUU.
CucremMHOE TPOrpaMMHOE 0OECTICUCHHE.
CucremMHOe TpOrpaMMHOE 0OECTICUCHHE.
[IpuknagHoe mporpaMMHOE 0OeCreYeHHE.



KomMmnbroTepHsie ceTu.

CeteBble ONEepallMOHHBIE CUCTEMBI.

CepBucsl u pecypcol IHTEpHET.

Jlumepamypa

1. HpouoBa, E. H. I[Iporpammuoe obecnieuenue OBM u TexHonoruu
obpaboTku uHbpopmarmu : ydebHoe mocodbue / E. H. JIlponoBa. — bapnayn :
AnTl'TIY, 2018. — 140 c. — ISBN 978-5-88210-911-9. — TekcT : 351eKTpOHHBI //
Jlanp : AIIEKTPOHHO-OMOIMOTEeUHAs CHCTEMA. — URL:
https://e.lanbook.com/book/112161. — Pexum goctyma: s aBTOpHU3.
IIOJIb30BATEIICH.

2. Tpodumenko, B. H. BerunciaurensHasi TeXHUKa U MHPOPMAIIMOHHBIE
TexHoJoruu : ydebHoe mocobue / B. H. Tpodmmenko. — Poctos-Ha-Jlony :
PI'VIIC, 2019. — 151 c. — ISBN 978-5-88814-885-3. — TekcT : 31€KTpOHHBIN //
Jlanb ; 3JIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/140609. — Pexum pgoctyma: s aBTOpHS3.
ITOJIb30BATEIICH.

3. ['pumun, B. A. Teopetuueckue ocHOBbI HHpopMaTuku. [IporpamMmmuoe
U armapaTHoe o0ecriedeHue : yueOHo-meroauueckoe nocoodue / B. A. I'pumun, M.
C. TuxoB. — Huxnuit Hosropon : HHI'Y um. H. U. Jlo6auesckoro, 2019. — 61
c. — TekcT : anekTpoHHbIH // JIanb : anexkTpoHHO-0MbIMoTeunas cucrema. — URL:

https://e.lanbook.com/book/144952. — Pexum goctyma: JJisi  aBTOpHU3.
MOJIb30BaTEIICH.

4, Knamranos, ®. K. BerumcantenbHbBIE CUCTEMBI M CETH, OOJIAUHEIC
TEXHOJIOTUH : ydyeOHo-meTonunuyeckoe nocobue / ®@. K. KnamanoB. — Mockaa :
MUCU — MI'CY, 2020. — 40 c. — ISBN 978-5-7264-2187-2. — TekcT :
ANEKTPOHHBIN //  Jlanb : d2JeKTpOHHO-OMOnMoTeuyHass cucrtema. — URL:
https://e.lanbook.com/book/145093. — Pexum pgoctyma: [Jsi  aBTOPHS3.
M0JIb30BaTEIICH.

APpXHUTEKTypa KOMIbIOTEpPa

Ilepeuenv 6onpocog

. [lonsiTust 06 apXUTEKTYype KOMIBIOTEPA

. Hudpossie norudeckue ocHoBsl IBM

. Knaccuueckast apxuTekTypa U IPUHIUIIBI PaOOTHI KOMITBIOTEPA

. bazoBas opranu3anus NepCOHAIBHOTO KOMITbIOTEPA

. ApXUTEKTypa MUKpOIpolieccopa

. OCHOBBI CUCTEMBI MAIlTMHHBIX KOMAaH]I U SI3bIKa accemMoiep

. YcTpoiicTBa BHelIHeH mamsatu 9BM

. XapaktepucTtuka nepudepuiiabix yctpoicts 9BM

. CoBpeMEeHHbIE TEH/ICHIIUU Pa3BUTHUS APXUTEKTYPbl KOMITbIOTEPA
Jlumepamypa
1. ['pebennukoB, B. ®. ApxurekTypa CpeICTB BBIYUCIUTEILHON

texuuku. O6mue cBenenus 06 DBM. Ilporeccopsl u ycTpoiicTBa ynpaBieHUs :

yaeOHoe nocobue / B. @. I'pebennukos, B. A. OBuepenko. — HoBocubupck :

O 00 1 N Ut & W =



HI'TY, 2019. — 76 ¢. — ISBN 978-5-7782-4003-2. — TekcT : 31€KTpOHHBIN //

Jlanp : AIIEKTPOHHO-OMOIMOTEeUHAs CHCTEMA. — URL:
https://e.lanbook.com/book/152233.
2. ApXUTEKTypa CpPEACTB BBIUMCIHUTEIBHOM TEXHUKU. OpraHuszanus

namatu OBM u metojpl ee 3amuThl. MeTobl U CpeacTBa 3alIUThl HHPOPMAIIUHU B
OBM : yyebHoe nocodue. — HoBocubupck : HI'TY, 2021. — 70 ¢. — ISBN 978-

5-7782-4469-6. — Tekct : anekTpoHHbIN // Jlanb : 3JIEeKTpOHHO-OUOIMOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/216275.

3. ['pebennukoB, B. @. ApxurekTypa CpeICTB BBIYMCIHUTEIBbHON
texauku. O6mue cBenenus 06 DBM. Ilporeccopsl u ycTpoiicTBa ynpaBieHUS :
yuebHoe mocodue / B. @. I'pebennukos, B. A. Ouepenko. — HoBocubupck :
HI'TY, 2019. — 76 c¢. — ISBN 978-5-7782-4003-2. — TeKcT : 3J€KTPOHHBIH //
Jlanb ; 3JIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/152233.

4. JIsBoBUY, U. 5. OcHOBBI uHpOpMaTUku : yueOHoe mocodue / U. 4.

JIsBoBUY, IO. I1. [Ipeobpaxenckuii, B. B. EpmonoBa. — Bopounex : BUBT, 2019.
— 253 c. — Tekcrt : neKTpoHHbIH // JIaHb : 37IeKTPOHHO-OUOIMOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/157487.

5. MycuxuH, A. I'. Apxurektypa BBIYUCIUTEIBHBIX MAIINH U CHUCTEM :
yaebHoe mocodue / A. I'. Mycuxun, H. A. CmupHoB. — Mocksa : PTY MUPDA,
2021. — 271 c.— Tekct : anexTpoHHbId // JlaHb : 3IEKTPOHHO-OUOIMOTEYHAs

cuctema. — URL: https://e.lanbook.com/book/218417.

Oo0pa3oBaTe/bHbIC TEXHOJOIMH B 00yUYeHUH HH(popMaTHKe U MATEMATHKeE
Ilepeuens 6onpocos

1. [loHsiTHEe «TEXHOJOTUS» B Mpouecce O00ydeHuss HHPOpPMATUKE U
MaTeMaTHKe.

2. TexHonorun pa3BuUTHS B Ipolecce OOydeHHs] MaTeMaTHKe WU
uHdopmMaTHKE.

3. TexHonorun B3aUMOACHCTBUS TMpPU OOYYEHUHM MAaTEMAaTUKE U
uHdopmaTHKe.

4. [MudpoBbie TEXHOIOTHN B OOYYEHHH MaTeMaTHKE U HH(HOPMATHKE.

Jlumepamypa

1. I'pubanoBa-Ilonkuaa M. 1O. MHcnmonb3oBanue uH(POPMAIIMOHHO-

KOMMYHUKAIIMOHHBIX TEXHOJOTH M AJIEKTPOHHBIX PECYpPCOB B 00pa3oBaTeIbHOM
MIPOCTPAHCTBE: yUeOHOE MOCOOUE JIJIsi CTYACHTOB, 00YUYaIOIIUXCS TI0 HAMPABJICHUSIM
noaroroBku 44.03.01 «menmarorunueckoe oOpazoBanue», 44.03.02 «mcuxosoro-
nenarorudeckoe odbpazoBanue», 44.03.03 «cnerumanbHoe (Ae(hEKTOIOTHYECKOE)
oOpazoBanue», 44.03.05 «menarormyeckoe oOpaszoBaHue (C ABYMsI TPOPHISIMU

noarotoBku)». - Caparo: CI'Y, 2020. - 64 c. — Pexum pocryna:
https://e.lanbook.com/book/194739

2. ['pummuna T. C., 3pikoBa H. 1O. [legarorndyeckue TexXHOIOTHH: yaeOHOE
nocobue. - Boponex: BI'MOK, 2019. - 150 c¢. — Pexum pocryma:

https://e.lanbook.com/book/140369




3. 3unkeBny E. P. HMHHOBanMOHHO-IEOArOTHYECKUE TEXHOJIOTUU B

KOMITIETEHTHOCTHOOPUEHTUPOBAHHOM ~ oOpa3zoBanuu: MoHorpadus. - CaHKT-
[lerepoypr:  CIIGI'TIMY, 2019. - 104 <c¢. — Pexum  jgocryna:
https://e.lanbook.com/book/174487

4. Myprokuna E. B. Mennao6pa3oBareibHble TEXHOJOTUH B peaau3aiuu

oOpa3oBaTenbHBIX MporpaMMm: yuebHoe nocodue. - Mocksa: MIIT'Y, 2021. - 144 c.
— Pexxum nocrymna: https://e.lanbook.com/book/253085

5. byxtosposa 1. U. Zur Meisterschaft des Pddagogen (O mactepcTBe
nefarora): y4eOHO-METOJMYECKOe NOcOOMe il CTYJEHTOB 2 Kypca OYHOW M
3a09HOM (hopM 00yUEeHUS, 00YUAIONMIUXCS 110 HAaMpaBlIeHUsIM oaroToBku 44.03.02
MICUXOJIOTO-TIeIaroruueckoe o0pa3zoBaHue, MPOPUIIb KIICUXOJIOTH 00pa30BaHUS,
npo(uiIb «IICUXOJOTHS U MeNaroruka JAOMOJIHUTEIbHOTO oOpa3oBanus», 44.03.01
negaroruyeckoe oOpa3zoBaHue, Npouib «HadalbHOE oOpasoBanue», 44.03.01
nejaroruaeckoe oopasoBaHusi, mpopuib «IOMIKOJIbHOE 00pa3oBaHuey. - BopoHex:
BI'TIY, 2022. - 120 c. — Pexxum nocrtymna: https://e.lanbook.com/book/266864

6. [eipenoBa B. b., Caprakosa E. E., JlymO6ynoBa H. b. Ilemaroruka.
Teopust oOyuenus: yueOHoe mocodbue. - Yinan-Yaa: BI'Y, 2022. - 94 c. — Pexum
noctyna: https://e.lanbook.com/book/252860

Teopernueckne 0CHOBbI HHPOPMATHKHI
Ilepeuensv 6onpocos
1. MWudopmamuss u uHbDOpMaTHKa, X MECTO U POJIb B COBPEMEHHOM
o01iecTBe.
[IpeameT uHpOpMATUKH.
[Tonsitue nndopmaruu.
HNudopmanmoHHbie MephI.
KonnuectBo uH(popmaiuu u HeonpeaeIeHHOCTb.
DHTPOMNHUS KaK Mepa HEOTPEICIICHHOCTH.
[IpaBuita onpenenenus suTponuu 1o lllenHony n no Xaptiu.
OCHOBHBIE CBOMCTBA SHTPOIIUU.
OcHOBBI KOJIUpOBaHUsI HH()OPMAIIUHU.
10. Buasl kogupoBaHUSL.
11. TIpedukcHbie KOABI.
12. OntumanbHbIE KOJBI.
13. Meton Xaddmana.
14. Meron lllennona-®ano.
15. CaMOKOppEKTHPYIOIIHECS KOJIbI.
16. Koabl XsMmuHra.
17. IlpaBuna KOOUPOBAHUA U IEKOJIUPOBAHUS.
18. Koapl XsMMuHTa, HCIIPABJISIONINE SAMHUYHYIO OIIHOKY.
19. TlonsTne anropuTMm.
20. Mammuna [Tocra.
21. Mamwuna Teropunra.
22. KoHeuHbIe aBTOMATBHI.
23. Asromatel Muiist u Mypa.

e A il o



24. HopwmanbHble anroputMsl Mapkosa.

Jlumepamypa

1. JlazapeBa, T. U. Teoperudeckre OCHOBBI MH(POpMATHKU : ydyeOHOE
nocobwue / T. U. Jlazapesa, 1. B. MaptrinoBa, U. K. Pakona ; nox pemxakuueit 1. K.
PakoBoii. — Cankr-IlerepOypr : BI'TY "Boenmex" um. J[.®. Yctunona, 2019. —
178 c. — TekcT : 31eKTpoHHBIN // JIaHb : 371eKTPOHHO-OMOINOTEYHAs] CUCTEMA. —

URL: https://e.Janbook.com/book/157070. — Pexum poctyna: mjis aBTOPH3.
IIOJI30BATEIICH.
2. [Ipaktukym mo ydeOHOW mucruiuimHe «TeopeTnueckrue OCHOBBI

uHpopMaTukny : yuebnoe nocodue. — I'mazos : I'TTIN um. Koponenko, 2021. —
132 ¢. — TekcT : 31eKTpoHHBIN // JIaHb : 31eKTPOHHO-OMOINOTEYHAs] CUCTEMA. —

URL: https://e.lanbook.com/book/177847. — Pexum pgoctymna: ajisi aBTOPHU3.
II0JIb30BATEIIEH.
3. ['pumun, B. A. Teopetuueckue ocHoBbI nHpopMaTuku. [IporpamMmmuoe

U armapaTHoe o0ecriedeHue : yueOHo-meToauueckoe nocoodue / B. A. I'pumun, M.
C. TuxoB. — Hwxnuiit Hosropox : HHI'Y um. H. U. Jlo6auesckoro, 2019. — 61 c.
— TekcT : anexkTpoHHsbIH // Jlanb : snekTpoHHO-O0MOMMoTeyHas cucrema. — URL:

https://e.lanbook.com/book/144952. — Pexum pgoctyma: s aBTOpHS3.
II0JI30BATEIICH.
4. Hynakos, C. M. Marematnyeckoe BBeICHHE B UH(POPMATHUKY : YUEOHHK

/ C. M. lynakos, b. H. KapnoB. — 3-e u3z., ucnp. u gon. — Tseps : TBI'Y, 2020.
— 320 c. — TekcrT : neKTpOoHHbIH // JIaHb : 37IEKTPOHHO-OUOIMOTEYHAsI CUCTEMA.
— URL: https://e.Janbook.com/book/165734. — Pexxum poctyna: 1uisi aBTOPHU3.
ITOJIb30BATEIICH.

5. JIsBoBUY, U. 5. OcHoBBI MHpOpMaTUKH : yueOHoe mocodue / U. S.
JIsBoBUY, IO. I1. [Ipeobpaxenckuii, B. B. EpmonoBa. — Bopounex : BUBT, 2019.
— 253 c. — Tekcrt : nekTpoHHbIH // JIaHb : 37IeKTPOHHO-OUOIMOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/157487. — Pexum noctymna: Jjsi aBTOpU3.
IIOJIb30BAaTEIIEH.

Metoauka o0yuenuss uHGopMaTHuKe

llepeuens 6onpocos

1. Cranpmapt oOyuyeHuss uHGOpPMATUKE B OCHOBHOM IIIKOJE: OCHOBHBIE
COJIEpKATENbHBIE IMHUU, PE3YJIbTAThl 00YUCHHUS.

2. IuddepennupoBanHoe oOydeHre HHGOPMATHKE Ha CTaplied CTyneHU
mkosbl. Ctanmapt o0y4deHus uHpopMaTrke Ha pogribHOM ypoBHE. [IpoduibHbIe
¥ DIIEKTHBHBIE Kypchl TO WH(MOpMATHUKE: IeTd W Ha3HadyeHue. MeToaunka
COCTABJICHHSI IPOTPAMM DJICKTUBHBIX KypPCOB.

3. IlnaampoBanme ydeOHOTO Tmpolecca MO Kypcy HHOOPMATHKHU.
Tematnueckoe W TMOypOUYHOE IUTAHUPOBaHHWE Yy4deOHOro mpomecca. CTpykTypa
COBPEMEHHOTO Ypoka HH(OPMATHUKH.

4. ®opmbl U MeToasl oOydenus mHpopmaTtuke. Knaccudukamnms mMeTonoB
oOyuenns. Knaccubukamnuss ypokoB 1Mo pa3inuuHbIiM KputTepusiM. CoBpeMeHHBIC
TpeboBaHus K ypoKy B ycnoBusax @I'OC BTOpOro mokoieHus.



5. 3agmaya kak cpeAcTBO OOyuyeHuss HHPOpMATHUKE. OTambl PpPELICHMS
MPaKTUYECKUX 3a]1a4 ¢ MOMOIIb0 DBM.

6. OcHOBHBIE ()OPMBI OPraHU3ALNY BHEKIACCHON U JOMOIHUTEILHOW paOOThI
1o nH(OpPMaTHKE.

7. Opranuzainusi IpOBEPKH U OLIEHKH Pe3ylbTaToB 00ydeHHs WH(OpMAaTHKeE.
®opmbl KOHTpONIST 3HaHWM 1O HHpopMaTHKe. DyHKIMKM TPOBEPKH U OLICHKH
pe3yJIbTaTOB 00yUYEeHHs B ydeOHOM Mpoliecce.

8. O6paszoBarenpHas TuHUA «MoaenupoBanue U (opMaanu3anys» B IKOJIbHOM
Kypce HH()OPMATUKU U METOUKA €€ U3yUeHUSI.

9. ObpazoBatenbHass auHUS «HpOpManMOHHBIE W KOMMYHMKAI[MOHHBIE
TEXHOJIOTMW» B IIKOJIBHOM Kypce HH()OPMATUKU U METOJUKA €€ U3yUEHUSI.

10. O6pa3oBarenbHasi JIMHUSA «AJNTOPUTMHU3ALMSA U TPOTPAMMHUPOBAHUE» B
HIKOJILHOM Kypce MH()OPMATUKH U METO/IMKA €€ U3YUCHUS.

11. O6pa3oBarenpHast JUHUS «Uudopmanuss u  uHPOpPMALMOHHBIE
IPOLECCHI» B HIKOJIBHOM Kypce MHPOPMATHUKU U METOAMKA €€ N3YUCHHUS.

12. MaTemaTu4ecKre acneKThl IIKOJbHOTO Kypca HH(popMatuku. Jloruka u
CUCTEMBI CUMCJIEHUS B Kypce HH(POPMATUKH.

13. Meronuyeckue 0COOEHHOCTH M3Yy4eHHs TeMbl «MaccuBbl U CTPOKOBBIE
BEJTUYUHBDY.

14. Pa3paboTka 3J€KTPOHHBIX Y4eOHO-METOAUYECKOro KomIuiekcoB (DY MK)
no pasznuyHelM npeameram cpencrsamu MKT.

15. Pa3paboTka M HCNONB30BaHME B YYEOHOM IMPOLIECCE AJIEKTPOHHBIX
oOpazoBaTenbHbIX pecypcoB (DOP). D0P: onpenenenue, knaccudukanms,
0COOEHHOCTH NMPUMEHEHUSI TPU 00YyUEHUHN UH(POPMATHUKE.

Jlumepamypa

1. CodponoBa, H. B. Teopuss u metonuka oOydeHus WHGOPMATHUKE :
yaebHoe mocobue mis By3oB/ H. B. CodponoBa, A. A. benpuycoB. — 2-e u3f.,
nepepad. u gon. — Mocksa : U3mparensctBo FOpaiit, 2021. — 401 ¢. — (Bsicmiee
oOpazoBanue). — ISBN 978-5-534-11582-6. — TekcT : D2IEKTpOHHBIN //
OO0pazoBaTenbHas miatgopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/492641.

2. benbuycoB, A. A. IludpoBuzanus HEYpOUHOU AEATEIBLHOCTH

IIKOJBLHUKOB 10 nH(popmaTuke : MoHorpadus / A. A. benbuycos, H. B. Codponoga.
— YeOokcapsl : UI'TIY um. U. . SAxosnesa, 2021. — 304 c. — ISBN 978-5-88297-
526-4. — TexcT : 2neKTpoHHbIN // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAsl cUCTeMa. —

URL: https://e.Janbook.com/book/192203. — Pexum poctyna: ajis aBTOPH3.
MOJIb30BATEIICH.
3. AcxaboB, X. WM. Meroguueckue OCHOBBI  HCIIOJb30BaHHUS

WH()OPMAITMOHHBIX TEXHOJIOTHM B JUArHOCTUYECKOW JESITENIbHOCTH Teaarora :
moHorpadus / X. . Acxabos, b. C. CanynaeBa, P. C. XaraeBa. — ['po3HbIii :
Ur1ry, 2019. — 132 c¢. — ISBN 978-5-00128-397-3. — TekcT : 31€KTpOHHBIH //

Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/139413. — Pexum pgocTyma: s aBTOpHU3.
IIOJIb30BATEIIEH.

4. Cob6oneBa, M. JI. Meroguka oOyueHus HHPOpMATHUKE : y4dyeOHOE

rmocooue / M. JI. CoboneBa. — Mocksa : MIIT'Y, 2019. — 60 c. — ISBN 978-5-



4263-0706-3. — TekcT : saekTpoHHBIN // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/125124. — Pexum goctyna: mjs
aBTOPU3. MOJIB30BATEICH.

5. ['epbexoB, X. A. IloaroroBka yuurtens [jsi paOOThl B YCIOBHUSX
nH(popMarmoHHO-00pa3oBaTebHOM cpeabl : MoHorpadus / X. A. I'epGekor, M. A.
Cypxaes, A. A. DnpnapoBa. — Kapauaesck : KUI'Y, 2019. — 188 ¢. — ISBN 978-
5-8307-0606-3. — TekcT : 37eKTpOoHHBIN // JlaHb : BPIEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.Janbook.com/book/162004. — Pexum nocrtyna: mms
aBTOPU3. MOJIB30BATENEH.

6. KouetkoBa, O. A. IloaroroBka Oyaymux yuuTenei HHPOPMATHKU K
OOYYECHHIO TIIKOJIPHHUKOB MAITUHHO-OPUEHTUPOBAHHOMY TIPOTPAMMHUPOBAHHIO
yaeoHoe mocooue / O. A. KouetkoBa. — Ilen3a : III'Y, 2019. — 104 ¢. — ISBN
978-5-907185-04-3. — Tekcr : 31neKTpoHHbIN // JIaHb : 3IeKTPOHHO-OUOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/162279. — Pexum goctyna: mjs
aBTOPU3. NIOJIb30BATENEH.

Nudpopmanuonnasi 6e301acHOCTb U 3a1MTa MH(OpMATUA
Ilepeuensv 6onpocos

1. 3amura uHOpPMAlMKU: OCHOBHBIE TOHSTUS U OOBEKTHI 3AIIUTHI
uH(popMauu.

2. KomMribroTepHble BUPYCHl U aHTUBUPYCHBIC TPOTrPAMMBI.

3. MeTozpbl penieHus 3a7a4 B MpeIMeTHOW 00JIacTH.

4. YcTaHOBKa, HACTPOMKA U MCHOJb30BAHUE AHTUBUPYCHOM MPOrpaMMBbI
Avast.

5. Vsa3BumMocTd U yrpo3sl  MHGOPMAIMOHHOW  0€30MacHOCTH
MH(OPMAIMOHHBIX CUCTEM.

6. 3amura OT KONUPOBAHUS TAHHBIX ChEMHBIX HOCUTENEH.

7. CpenctBa kpunrorpaduyeckon 3amuThl HHPOPMAIIUH.

8. HccnenoBanue anroputMma mudpoBaHus MeTo1oM Brkunepa.

9. VY naneHHble aTaKu B KOMITBIOTEPHBIX CETSAX U CITOCOOBI OOPHOBI C HUMHU.

10. Texnonorun  obecrieueHuss  MHOOPMALIMOHHOW  0€30MacHOCTH
OecIIPOBOHBIX JIOKAIBHBIX CETEH.

1. 3amura ABTOMATU3UPOBAHHOU CUCTEMBI 00paboTku

KOH(pUIESHIIUATIBHOW UH(POPMAIIUK OT TOOOYHOTO AJIEKTPOMATHUTHOTO U3Ty4YECHUS
Y HaBOJIOK.

12. ArmmapaTHbIe KIIOYH 3aIUThl HH)OpPMAIUH.

13. ['eneparop nmaposnen.

14. OcHOBHBIE ~ cepBUCHl  MH(OPMAIIMOHHOW  O€30MaCHOCTH B
KOMIIBIOTEPHBIX CETSX.

15. [lepconanm kak OCHOBHAs OMACHOCTh YTpaThl KOH(HICHIIMATLHON
uH(popManuu.

16. KonnuecTBeHHas O1leHKa CTOMKOCTH MapOJIbHOW 3aIUTHI.

Jlumepamypa

1. MoprynoB A. B. MudopmannonHas 0e30MacHOCTb [DIEKTPOHHBIN

pecypc]:yueOHOo-MeToauueckoe nmocooue. - HoBocubupck: HI'TY, 2019. - 83 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/152227




2. Scene B. H., Hopoxkun A. B., CoukoB A. JI., Slcene O. B.
NudopmarmonHas 06e30MacHOCTh [DIEKTPOHHBIA pecypc]:yuebHoe mocobue. -
Hwxuuit Hosropoa: HHI'Y um. H. U. Jlo6auesckoro, 2017. - 198 ¢. — Pexum
nocryma: https://e.lanbook.com/book/153011

3. Munzos A. C., boormeBa C. B., OcmmoB II. A., IlomoB A. A.
Nudopmanmonnasi 06e30MacHOCT, W 3amura uHpopMammu  [DIeKTPOHHBIN
pecypc]:mpaktukym. - [lyona: ['ocynapctBeHHbIi yHUBEpCHUTET «JyOHa», 2020. - 85
c. — Pexxum noctymna: https://e.lanbook.com/book/154490

4. Awnwuxun /1. B. Undopmanmonnas 6e30MacHOCTh W 3aluTa HHPOPMAIIH
[QnekTponHbIi pecypc]:. - Cankr-IletepOypr: U0 CII6YTYu3, 2011. - 269 c. —
Pexxum nocryna: http://e.lanbook.com/books/element.php?pll_1d=63950

5. Hudopmammonnass 06e30macHOCTh [DIIEKTPOHHBIN  pecypc]:yueOHOe
nocobue. - bapnaym: AntlTIY, 2017. - 316 c. — Pexum pocryma:
https://e.lanbook.com/book/112164

6. Wudopmanmonnas 6e30nacHOCTh [DIEKTPOHHBIN pecypc]:1adopaTopHbIi
npaktukym. - llepms: IIITIIY, 2018. - 87 c¢. — Pexum pocryna:
https://e.lanbook.com/book/129509




@.1.0 arrectyeMoro

[Tpunoxenue 1

Tabéauna pe3yabTaToOB rocy1apCcTBEHHOI0 IK3aMeHa

Yneu DK

ProcC Crenenpb
K COOTBETCTBHSA
PUTEPHH OUEHIH Komnerennuu | HC | UC | IIC | IIC
©]@® @O |10
OueHka roTOBHOCTH K NpecTos el npogeccuoHAIbLHOI 1eATeJIbHOCTH
(MeToAUYeCKHIl aCMeKT)
Hemoncmpupyem 3nanus
0a30BBIX TPABOBBIX 3HaHW M TPaBOBbIX HOpM | YK-1, VK-3,
[eJaroruueckoil AesTensHOCTH B oOpasoBanun u | YK-6, VK-8,
PYKOBOJCTBYETCSI uMu npu pemennn | OIIK-2, OIIK-3,
npoQeCCHOHANBHBIX 3a1a4 OIIK-5, OIIK-6,
METOIbI ¥ TIPHEMbI TocTpoeHHs B3anmozeitctsus ¢ | OIIK-7, OIK-8,
yUYEHUKaMU, POAUTENSAMH, xomneramy, | ONK-9,  TIK-1,
COLMAJIbHBIMU NTAPTHEPAMHU TK-2, TIK-9
OCHOB () OPMHPOBAHUs, Pa3BUTHA U IOJICPKKH
MHHULIUATUBHOCTH U CAMOCTOSITEIbHOCTH,
pa3BUTHSA TBOPYECKHUX crocoOHOCTEH
o0yJaromuxcs B y4eOHO-BOCIIUTATEIHHOM
nporiecce;
comepkanusi  oOpasoBaHuss B coorBercTBHH | YK-1, YK-6,
00bekTOoM mpodeccuonansaoi aestensHoctr 1o | OIK-2, OIK-5
MPOMUITIO TIOATOTOBKH
OCHOBHBIX TMOHSATHHM NPHUKIATHON MH(YOPMATHKH,
JUCKPETHOM MaTEMATUKH, TEOPUU BEPOSITHOCTEN U
MaTeMaTHYeCKOM  CTaTUCTHUKM M OCHOBHBIX
croco0oB MaTeMaTHYECKOU 00paboTKn
nH(bOpMaIuu
MPUHLIMIIBL  OTOOpa TexHojorudeckoro | YK-3,  VK-6,
obecreueHus 00pa30BaTENLHOTO MpoIecca OIIK-2, OIIK-3,
cnemudukn  npumenenns dopm, wmerogos u | OIK-5, OIIK-7,
OIIK-8, I1K-3

CpencTB OOy4YeHHs, BOCIUTAHUS U Pa3BUTHS
oOyuaronuxcs (BOCIIUTaHHUKOB)

Hemoncmpupyem ymenus u en1aenue

YUYUTHIBATh 0COOCHHOCTH (conmanbhrle, | YK-3, YK-6,
BO3pACTHBIE, ncuxonornyeckue, | OIIK-3, OIIK-5,
NCUXO(U3UOIOTHIECKHUE) obyuarommxcs | OIIK-6, OIIK-7
(BOCIIMTAaHHHKOB) B npodeccroHaNbHOM
JeSITeTbHOCTH
BOCIIPUHUMAaTb  KYJIbTYypHbIE M  JMYHOCTHBIE
paznuuus YYaCTHUKOB 00pa30BaTEIbLHOTO
npolecca
BBIYJICHATH POOJIEMHYIO CUTYaLUIO u | YK-1, YK-3,
BBICTpaMBaTh MpodeccrHoHa bHyo aestensHocTs ¢ | YK-6,  OIIK-2,

OIIK-6, OIIK-7,

ee y4eToM

[1K-4, I1K-8




OCHOBHBIMH (DYHKIMSIMH K OCYILECTBICHHUIO
npodeccroHaNBHOMN IeATEIBHOCTH
OCYIIECTBISATh MOJ00P TEXHOJOTWH TMCUXOJIOrO0-
[EeJaroruueckoro  COMPOBOXKACHHS  y4eOHO-
BOCITUTATEIBHOTO TPOIECcCa B 3aBUCUMOCTH OT
MEeJarOrH4eCcKoil CUTyalluu

bopmamu, METOIaMHU u CpelcTBaMu
npodeCCHOHATBHON NeSATENTPHOCTH MPH PEIICHUH
3aJa4 BOCIIUTAHUS M 00yUdeHHS

TEPMHUHOJIOTHEH  TPEeIMETHOH  o0JlacTH |

VYK-1, YK-3,
YK-6, OIIK-2,
OIIK-3, OIIK-5,
OIIK-6, OIIK-8

6 KOPPEKTHO NMPUMEHSATH B YU€OHOH JesITeIbHOCTH
TEXHOJIOTUSIMU TIPUOOPETEHUS, UCIIOIb30BaHUS
U OOHOBJICHHS] TYMAaHHMTAPHBIX, COLUAIBHBIX U
SKOHOMUYECKHUX 3HAHMII;
OueHka roTOBHOCTH K NMpeacToseil npogeccuoHalbLHOI 1eATeJbHOCTH (MPeMeTHBIH
acIeKT)
Llemoncmpupyem snanus
7 | Tesaypyca MpeAMETHOM 00J1acTu OIIK-2, OIIK-5,
OIIK-8
TEOPETUUECKUX OCHOB PELICHUS 3a/1a4H OIIK-2, OIIK-5,
8
OIIK-8
g | BO3MOXNKHBIX nyreit u anroputmoB pemenus | OIIK-2, OINK-5,
3a7a4u OIIK-8
Hemoncmpupyem ymenus u en1adenue
10 | BBIOpATh MyTh M AJITOPUTM PEIICHUS 3a1a9U OIIK-5, OIIK-8
11 | pemnTs 3amaqy OIIK-5, OIIK-8
12 | aHAIM3UPOBATh PE3yIbTAThl PEIICHUS 3aJa4n OIIK-5, OIIK-8
Onenka yMeHuUil u Baagenuii | YK-3, OIIK-2,
13 npogeccuonanbuoro  B3aumopeiicreusa B | OIIK-5, OIIK-7,
npeacTaBJIeHHH oopazosarenbubix | OIIK-8
pe3yJbTaToB
CymmMma 6asos:
Cpennee 3HaueHHUE 0AJIOB:
Unen I'OK

(moxmuch)




IIpunoxenne 2

Teopernvyeckue Bonpocsl mo npoduiaro «Mudpopmaruka»

1. Nudpopmatnka Kak Hayka © BHJ TPAKTHUECKOH JEATEIHHOCTH.
CrpykTypa coBpeMeHHOI HHpopMaTUKU. MecTo HH()OPMATUKH B CUCTEME HAYK.
2. JIOKYMEHTBI, perJaMeHTHPYIOIUe HW3ydeHHe HH(POpPMATUKH B

POCCUMCKOM IIKOJIE, UX CTaTyC U coaep:kanue. denepanbHbli roCyaapCTBEHHbBIN
oOpa3oBaTenbHBIM cTaHgapT oOIero oOpa3oBaHus: (YHKIHH, CTPYKTYpa,
OCHOBHBIE KOMITOHEHTHI.

3. [enu obyuenust nHbopMaTUKE B 00IIE00pa30BaTEIbHON MIKOJE KaK
TpeOoBaHUSI K 0OOpa3oBaTeNbHBIM pe3yJbTaTaM H3ydeHUs HWH(GOPMATUKU
(JINYHOCTHBIM, METANIPEIMETHBIM, IPEeAMETHBIM). [ [ITannpyembie 00pazoBaTebHbIE
pe3ysibTaThl M3yYeHUsT MHPOPMATHKU B IIKOJE KaK KOHKpPETH3alMs 3aJaHHbIX
®I'OC obmiero o6pazoBanus TpeOOBaHUM K 00pa30BaTEIbHBIM PE3yJIbTaTaM.

4.  Mecto kypca HHDOPMATUKM B CHCTEME YYE€OHBIX JIUCIUILIMH.
ba3uchble yueOHble maHbl. AHAIN3 pabo4YnX IporpaMm 1o HHGOpMaTHUKE.
5. Metonuueckass cucteMa M OpraHusaius o0ydeHus MH(POpPMATHKE B

IIKOJIE: YPOK KaK OCHOBHas opma oOyueHus: uapopmaruke. [logrotoBka K ypoky
uH(popmaTuku. JIugaKkTudeckue 0COOEHHOCTH YUEOHBIX 3aHATHN 110 UH(POPMATHKE.

6.  YueOHO-METOIUYECKOe oOecrieueHue IIKOJIBHOTO Kypca
WH()OPMATUKU; CUCTEMA MPOTPAMMHBIX CPEJICTB B MOJJICPKKY IIKOJILHOTO Kypca
UH(OPMATHKU.

1. Mecto w  3HaueHHWE  BHEYPOUHBIX  (OpM  OpraHu3aIuu

oOpazoBaTeapLHOrO Tpoliecca Mo HHGOpPMATUKE, KpaTKas XapaKTEpUCTHUKA HX.
JononxnutenbHoe oOpa3oBanve B oOnactu uHpopmatuku. IloaroroBka k
OJIMMITHA]IE TI0O UH(POPMATHUKE.

8. OcCHOBHBIE  COAEp)KATEJIbHBIE JIMHUM W TEMaTHUYeCKUe OJIOKHU
IITIKOJILHOT'O Kypca HHPOPMATHKH, MX B3aUMOCBSI3b U KpaTKas XapaKTepHUCTHKA.
0. Homarnusist pabota o uHdopmaTuke, ee CyTh U 3HaueHue. TpeboBaHus

no CanlluH k opranmzanum npomamHedn paboTel (ero oObeMa, BpeMEHU
BbImosiHeHus ). Kimaccudukaiys JoManHux 3aanuii (o TUIaKTHYECKUM IEJIIM, TI0
BUJIaM Y4YeOHOW JESATENbHOCTH, IO YYAcCTHUIO OMNPEIEICHHOr0 KOJUYEeCTBa
oOyyaromuxcs). YpPOBHM JOMAIIHEro 3afgaHus (00s3aTeNbHBIA  MHHHMYM,
TPEHUPOBOYHOE U TBOPUECKOE).

10. Opranuzamusi CaMOCTOATEJIBHOM JIESITEIHHOCTH OOyYarommxcs B
OCBOGHUH Kypca HH(POPMATHKU. YPOBHM CaMOCTOSITEIBHOM JIE€ATEIbHOCTU
oOy4daromuxcst (penpoyKTUBHBIN, MPOAYKTUBHBIN U TBOPUYECKHUI).

11. HMudopmarmonnas oOpaszoBaTeibHas cpeaa IIKOJbl. TpeboBaHus K
OCHalleHWI0 00pa3zoBaTelbHOro mporecca mo Kypcy «HWupopmatuka» B
o0111e00pa3oBaTeNbHBIX  yupexaeHusx. OOopyaoBaHHE NIKOJIBHOIO KaOWHETa



uHpopmatuku. CaHUTAPHO-TUTHEHUYECKHE HOPMBI pa0OThl Ha KOMIIBIOTEpE MJIs
pPa3IMYHBIX BO3PACTHBIX KATETOPUN 00yUarOUXCsl.

12.  Opranuzauys IUCTaHIIMOHHOTO OOY4YEHMs: OHATHE IUCTAHI[MOHHOTO
oOyueHus, MOJENIU JUCTAHIIMOHHOTO 00yUeHHs1, JOCTOUHCTBA U HEJIOCTATKHU.

13.  MeToapl aKTUBHOTO U HIHTEPAKTUBHOTO 00yUYEHUSI HHPOPMATHKE.

14, Ananu3 u  00OOUIEHME  OTEYECTBEHHOIO  OMNbITa  OOy4YEHUs
uHpOpMaTHUKE.

15. Amnanu3 u 000011IeHHE 3apyOeKHOTO OIbITa 00y4YeHUs UH(POPMaTHKE.

16. IIpoBepouHO-OIICHOYHAS AEATEIBHOCTh YUUTES HHPOPMATHKU: LIETU
U QYHKIIMH TPOBEPKHU U OLIEHKHU PE3yIbTaTOB 00yUEHUS; BUABI U (HOPMBI KOHTPOJIS;
OCHOBHBIE TIOJXOJbl K OLIEHKE pE3yJIbTaTOB OOY4YEHHs: HOPMHPOBAHHBIE,
KpUTepuaibHO-opueHTHpoBaHHBINA. EI'D o nndopmaruke.

17. DkxcnepTHas OLIEHKAa 3JEKTPOHHBIX OOpa30BaTENbHBIX pPECYPCOB,
UCIIONIb3yeMbIX B Kypce wuHpopmaTuku. OcHoBHbIE TpeOoBanusa Kk OOP:
neJaroruaeckue (IMIaKTHYECKHE, METOIMYECKHUE), HPrOHOMHUYECKHUE
(MCUXOJIOTUYECKUE, TATUEHNYECKHUE), ICTETUUECKUE, TEXHUUECKHE.

18. Opranusanyss NOPOEKTHOM H  HCCIEAOBATENBCKOM  JCSATEIBHOCTH
oOyuaroluxcs B 00pa30BaTENbHbBIX YUPEXKIECHUAX ¢ ucnoip3oBanuem UKT.

19. KomnerorepHoe  TecTUpoBaHHE. TEXHOJOTHA  IPOECKTHUPOBAHHUS
KOMITBIOTEPHBIX TecTOB NpeaMeTHoi oomactu. UKT B 00paboTke n nuHTEpripeTanuu
pEe3yIbTaTOB TECTUPOBAHUS.

20. Hcnonp3oBaHuE COLMANIBHBIX CETEH, NUCTAHIMOHHBIX TEXHOJIOTHUU B
NMOBBINNICHUN KBaM(ukanmu yuutens wuHpopmatuku. I[loprdonmo yuurens
UH(OPMATHKHU.

21. Hcnonp30oBaHuE€ NPUKIAAHBIX NMPOrPAMM M CETEBBIX CEPBHUCOB IS
CO3/1aHUs MIPE3ECHTALIMOHHBIX MaTepUaIOB U YUEOHBIX CIalI-110y.

22.  Knaccudukanus TEXHUYECKUX CPEACTB uH(popmMaTH3auuu
oOpa3oBaHus, BO3MOXXHOCTU Tmepudepuitnpix ycrtpoiicts IIK s yueOHoro
npolecca, CpeacTBa MHPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOTUH B
oOpa3zoBanuu. CpencTtBa MyJIbTUMEAUA U TEIEKOMMYHHKAllMOHHBIE CpPEJCTBA B
o0pa3oBaHUM.

23. 3apyOexHble M OTE€YECTBEHHbIE MH(OPMALMOHHBIE PECYPCHI.
OO6pazoBatenbHble pecypchl cetu MHTepHeT. Internet-TexHOIOruH B peIIeHUH 3a/1a4
po(hecCHOHANBHOM NeSTENBHOCTH MPENOJaBaTeNsl.

24. Mogenu npenocTtaBieHus oOJayHBIX cepBUCOB. lIpenmyinectBa u
HEJOCTaTKM HCIOJb30BaHUSl OOJauHbIX TeXHOJOruil. OCHOBHBIE CBOMCTBa
00JTaYHBIX TEXHOJIOTUH.

25. Meroauka npenojiaBaHus coaep:karenbHoil muHun «MHbopmanus u
uHdopmarmonasle mporeccel». [lonarne wuHbopMmammu. WMHbopmarmonHbie
npouecchl. Buabl u cBoiictBa nHpopmaru. Crnocodbl KOAUPOBAHUS U U3MEPEHUS
uHdOopMaIuu.



26. Meroauka npenoaaBaHus coaepxkarenpbHoi nuHun «IIpeacraBnenue
uHpopMaruny. Apudmernyeckue OCHOBBI KOMIbIOTepa. CHUCTEMBI CUUCIICHUS.
IlepeBon umcen M3 OJHOW CHCTEMBI CUHMCIEHUS B Ipyryro. Apudmernyeckue
Olepalyy B MO3UIMOHHBIX CUCTEMAaX CUHCICHUS.

27. MeToauka npernoiaBaHus CoepP KaTeIbHON TMHUN «AJITOPUTMHU3ALUS
U IpOrpaMMHUpPOBaHuE». AJTOPUTM U €ro cBoicTBa. VcmonHUTENh aNrOpUTMOB.
Crocobsl  ommcanusi  anropuTMoB. OCHOBBI  CTPYKTYPHOTO TOJIXOJa B
anroputMuzanuu. [Ipuemsl CTpyKTypUpOBaHUS aJrOPUTMOB.

28. Meroauka npenoiaBaHus CoAEPKATEIbHON JIMHUHA « AJTOPUTMHU3ALINS
U nporpammupoBaHue». CTPYKTYpHBIE S3bIKM IPOTrPaMMHUPOBAHMS BBICOKOIO
ypoBHs. CTpyKTypa U CHUHTAaKCHC IporpamMM Ha si3bike Pascal. Apudmernueckue
orepaiuu 1 mMatremarudeckue GyHKIuu. OCHOBHBIC YIIPABISIIOMINE KOHCTPYKIIUH.
CraHIapTHBIE TUIIBI TaHHBIX.

29. Meroauka npenojgaBaHus COAEPKATENbHONU TUHUU «MoaenmpoBaHue
u ¢dopmanuzanus». llonstue wmogenu. Knaccudukauus wmoxeneir. Buabl
MozenrpoBaHuss. OCHOBHBIE 3Talbl MATEMATUYECKOTO MoJenupoBaHus. [loHsaTue
BBIYHMCIIUTEILHOTO AKCIIEPUMEHTA. OTambl BBIYUCIUTEIBHOTO HKCIIEPUMEHTA.
KoMmmerotepHoe MozennpoBaHue. PenieHue HayyHBIX 3aJad C HCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MOJIETIEH.

30. Meroaunueckue acnekTel 00yueHus JuHun « KoMnpoTep» B MIKOJIBHOM
Kypce wuHpopMaTtukd. OCHOBHBIE TMOHSATUS M IUIAaHUPYEMble MPEIMETHbBIE
pe3yNbTaThl M3YYEHHsS] TEM, COCTaBIIOMIMX JIMHUIO «KOMIIBIOTEP», aBTOPCKUE
HOJIXOJbl K PACKPBITUIO OCHOBHBIX TE€M JaHHOW JIMHUU B Pa3IMYHBIX yUYEOHUKAX U
Y4ICOHBIX ITOCOOUSX.

31. Meroauka MPETO/IaBAHUS coAepKaTeIbHOU JIUHUA
«upopmanronnsie TexHosorum». llpukinagHoe mnporpamMmHOe obOecreueHue
oOuiero HazHaueHusi. CucteMbl 00pabOTKH TeKCTOBOM MH(popMannu. HazHauenue u
(GyHKUIHMOHATBHOE HAMOJHEHUE TaONIU4YHOTO Tpoleccopa. [lonsTue 6a3bl JaHHBIX,
CHCTEMBbI yIpaBiieHus1 6a3amu JaHHbIX. COBpEMEHHbBIE TEXHOJIOTUH, UCIIOJIb3yEMbIE
B paboTe C TaHHBIMHU.

32. Meroauka MIPETOIaBaHMs COAEPKATEITbHOU JIMHUU
«MHpopmanionHbie TexHoJorum». [lpuHuunel (GopMUPOBaHUS KOMITBIOTEPHBIX
n300pakeHnid, ux Buabl. LiBeToBrie Moaenu. [Iporpammel 00paboTku rpaduueckux
n3o0paxkenuii. Dopmatsl rpaduueckux (Hausos.

33. XapakrepucTuka Temaruueckoro Ojoka «MaremaTH4yecKue OCHOBBI
UH(GOPMATUKN»; BO3MOKHOCTU (POPMUPOBAHUS JTUUYHOCTHBIX U METANpPEIMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB, IPUMEPHI.

34. XapakTepucTMKa OCHOBHOI'O MOHSTUHHOTO ammapara IIKOJbHOTO
Kypca HHQOpPMATHKH, METOJIMKAa (OPMUPOBAHUS MPEACTABICHUN O HEM II0
CTYIEHSIM IIKOJIbHOTO 00pa30BaHMUS.

35. Meroauueckue  acmekTtbl — oOyueHus — JguHuUM  «CouuanbHas
uHbOpMaTUKa» B IIKOJbHOM Kypce HHPopMaTUKU. OCHOBHBIE TOHATUS U



IUIAHUPYEMBIE TIPEIMETHBIE PE3YJbTaThl MU3yYEHUS TEM, COCTABIISIFOIIMX JIMHUIO
«CounanbpHast ”HPOpPMATHKaY.

36. XapakTepucTHKa TeMaThuyeckoro 01oka «KoMIbIOTEpHbIE BUPYCHI U
Jpyrue BpeloHOoCHbIe mporpaMMby. Kiaccuukanus. MeToas! U cpecTBa 3alluThl
KOMIIBIOTEPA OT BPEJOHOCHBIX Mporpamm. O0630p aHTUBUPYCHBIX AKETOB.

37. XapaktepucTtuka temaTuueckoro Onoka «IIpukinagHoe mporpaMMHOE
obecneuenue». Krnaccudpukanums. Ilporpammsl  nns  paboOTel € TEKCTOM:
(YHKIIMOHAJIBHOCTh, HpuUMephl. IIporpammbl s paboThl C 3IEKTPOHHBIMU
TabmuuamMu: (QYHKIHMOHATBHOCTh, NpuUMepbl. O030p CHCTEM KOMIBIOTEPHOM
MaTEeMaTHKH.

38. Xapaktepuctuka Temaruueckoro Oinoka «KoMmmbploTepHbIE CETHY.
Knaccudukanus. Ousnueckre KOMIIOHEHTbI KOMITBIOTEPHBIX CETEH.

39. Xapakrepuctuka Tematuueckoro onoka «lIpeacraBieHue JaHHBIX B
KOMIIBIOTEPEY.

40. XapakTepucTHKa TeMaTH4YecKoro 0yioka «CHCTEeMHOE MpOrpaMMHOE
obecnieueHney». Haznauenue u pyHKIMM onepaliioHHOM cuctemsbl. Kinaccuduxarus
OTepaIoOHHBIX cucTeM. [Ipumepsr.



IIpunoxenne 3

Teopernueckue Bonpocsl o npopuiaro «MaremaTuka»

1. MartemMatika Kak Hayka W €€ pOJib B TMpoIecce OOydeHUS.
OOuieHayyHble JIOTUYECKHME METOABbl B MaTeMaTuke: aOCTparupoBaHuE U
KOHKpETU3alus; NeAYKIUs M MHAYKIMS; aHaJorus U CpaBHEHHUE; 0000IIeHHE U
cuctematuzauus. Poap M MecTo OOILIEHAay4HBIX JIOTHYECKMX METOAOB B
(OpPMUPOBAHNUN MBICIUTENBHON JEATEIBHOCTH O0y4YaeMbIX, MaTeMaTHYECKOM
TPAMOTHOCTH M KYJIbTYPbl MATEMAaTUYECKOT'O MBIIIUICHHUS.

2. BocnurarenpHplii MOTEHLIMAT, POJIb M 3HAYEHHE MAaTEMaTHKU Kak
yueOHoro mpeamera. OOmme unenu, NPUHLOUIBI U CTPYKTypa COJEpKaHUs
MaTeMaTU4YecKoro oopa3oBaHusi. OCHOBHBIE MPUHIUIIBI KOHIENIUU COBPEMEHHOTO
MaTeMaTHUYECKOTro 00pa30BaHUs HA YPOBHE OCHOBHOT'O OOIIETO U CPEIHETO 0OIIEro
oOpa3zoBaHus. JIOrMKO-MaTeMaTUYECKUH aHalM3 CTPYKTYpbl M COJEp KaHUs
MaTeMaTHYeCKOro o0pa3oBaHus. AHAIN3 yUeOHUKOB [0 MaTEMaTHKE, BKIIFOUEHHBIX
B (enepanpHBId  IEpeueHb, YTBEpPXKIAaeMblii  mpukazoM MuHHCTEpCTBa
npocsemenus Poccuiickont denepanyu.

3. Merononornyeckue NPUHLOUIBL M JTUJAKTHYECKHE IOAXOABl K
oOyuennto Marematuke. OcoOEHHOCTH OOydeHHs MaTeMaTUKe Ha 0a30BOM M
yriayOJ€HHOM YPOBHE OCHOBHOTO U CpeIHEro oouero oopasopanus. OcoOEHHOCTH
peann3any CUCTEMHO-/IEATEIBHOCTHOTO MOAX0/1a B 00yUYEHUU MAaTEMaTHKE: BUIbI
U CYIIHOCTh YHUBEPCAJIbHBIX YYEOHBIX JEHWCTBHMM M MX XapaKTEepUCTHKA.
MeTtononornueckue NpUHIUIBI U OCOOCHHOCTH (POPMUPOBAHUS YHUBEPCATBHBIX
y4eOHBIX JIEUCTBUM B Mporecce 00y4eHHs] MaTeMaTHKE.

4. Jupaktuyeckue OCOOCHHOCTHM OpraHU3AlMKM YYEOHBIX 3aHATUHA 110
mateMatuke. OOmue NPUHIUIBI U (OPMBI METOIUYECKON CHUCTEMBbI OOYy4YEHUS
MaTeMaTuKe: IUIAHWPOBaHUE OOYUYEHHUsI U €ro BUIbL. YPOK Kak OCHOBHas (opma
OpraHM3alMd IIKOJBHOIO TMpolecca OOydeHHMs] MaTeMaTHhKe: THIbl YpPOKOB,
OCHOBHBIE TpeOOBaHUS K CTPYKTYpPE U METOAMKE UX IPOBEIACHHUS.

5. OOmue npuHUUIBL, popMa MU METOAMKA OpPraHU3allid BHEYPOUHOUN
JeSTEIbBHOCTH B MpOIlecce IIKOJIbHOrOo oOyueHusi marematuke. TpeOoBaHus K
OpraHu3allid BHEYPOUYHOM NEATETbHOCTH MO MaTEeMaTUKEe M MX peanu3anus (Ha
puMepe KOHKPETHOM TeMbI alireOpbl). DOpMBI U coiepKaHUE BHEKIIACCHON paOOThI
10 MaTEMaTHKE.

6. Opranuzanusi CaMOCTOATEIIBHOW JIESITEIHHOCTH OOyYarommxcsi B
IPOLIECCE OCBOEHUS IIKOJIBHOTO Kypca MaTeMaTuki. Meroanyeckue TpeOoBaHUs K
OpraHu3aliy CaMOCTOATENbHOM padboThI pu 00yueHun Mmatrematrke. OCOOEHHOCTH
OpraHu3allid WHIUBUIYAIIbHOW M TPYIIOBOM CaMOCTOSITEIbHOM NESTeIbHOCTH
YUYEHUKOB ITPU 00y4EHUH MaTeMaTHKe.



7. Teopernueckre OCHOBBI U COBPEMEHHBIE CpPEJICTBA OLICHUBAHUS
JOCTHXKEHHI 00pa30BaTeNIbHbIX pPEe3yJIbTaTOB MO MaTeMaTuKe. Buabl OLIEHOYHBIX
npolenyp B Ipoiiecce 00yudeHuss MareMartuke. [lumarHocTMka W MOHUTOPUHT
dbopMUpOBaHUA YHHBEpPCAJIbHBIX YYEOHBIX JACUCTBUA B TpoIEecce OOydeHHs
MaTeMaTuKe (IM0Ka3aTh Ha MpUMEpPe OJHOM U3 TeM Kypca anreopsl).

8. OCHOBHBIE TEOPETUYECKHE KOMIIOHEHTHI COJEpPX AaHUS IIKOJIbHOTO
MaTEeMaTHYECKOT0 00pa30BaHUsA: MaTeMaTHUYECKHE MOHITHUS U CIIOCOOBI BBEICHUS.
[IpoustrocTpupoBaTh HAa MPUMEPE Pa3BUTHUS MOHATHUS YMCIA B IIKOJIBHOM Kypce
MaTE€MaTUKH, B CBSI3H C €0 POJIbIO U 3HAYMMOCTBIO B TPAKTUKE BBIUYMCICHUMN.

9. OCHOBHBIE TEOPETUYECKUE KOMIIOHEHTBI COJEpPX AHUS IIKOJIbHOIO
MaTEMaTUYeCKOro O00pa30BaHUs: MAaTEMAaTUYECKHE YTBEPKIACHUS; aAKCHOMBI;
TEOpEeMBbI, UX CTPYKTypa U BuAbl. OCHOBHbIE MPHUEMBl METOIUKUA OOyUEHUs
JI0Ka3aTeNbCTBY TEOPEM B IIKOJIBHOM Kypce MareMaTuku. [IpommmtocTprpoBaTh Ha
pUMEpPE T0KA3aTeIbCTBA TEOPEM IIKOJBHOIO Kypca reOMEeTpHH.

10. AxcHOMaTHYeCKHMHI METOJ B MaTeMaTHKE M OCOOEHHOCTH €ro
IPUMEHEHHUS B IOCTPOCHUU Kypca €BKJINI0BOM reoMeTpru. OCHOBHBIE MOJIOKEHUS
aKCUOMAaTUKH IUJIAHUMETPUM Kypca »>JEMEHTApHOW Te€OMETpUM Ha YpPOBHE
OCHOBHOT0 00111ero oopazoBanus. [IponmitocTpupoBaTh CYIIHOCTh UCIOIb30BAaHUS
COBOKYITHOCTH CHCTEMBI aKCHOM Ha IIPUMEPE U3YUEHMS OJTHOTO U3 pa3/IesioB Kypca
IKOJIbHOM T€OMETPHUH.

11. AxcuomaTuyeckas TeOpHsl HATypaJlbHBIX uHcel. Peanuzanus
IIPEEMCTBEHHOCTH B M3yYEHUH MHOKECTBA HATYPAIBHBIX YUCEN MEXYy YPOBHSIMU
Ha4yaJbHOIO OOIIETO U OCHOBHOI'O OOIIEro 00pa30BaHMS.

12.  AKcuomMaThyeckoe TIOCTPOCHHE TEOPUM MHOXKECTBA IENbIX U
panMoOHAIbHBIX 4YHcelNl. JIOTMKO-IuAaKTUYeCKUd aHaiu3 OOYyYEeHHs MHOXKECTBam
HEJIBbIX ¥ PAllMOHATBHBIX YHCEI B KYpPCE IIKOJIbHONW MaTEMaTHUKH.

13.  TeopeTndeckne OCHOBBI BBEICHHsS B MAaTeMaTUKYy HPPALMOHAIBHBIX
yucen. AKCHOMaTHYECKO€ IIOCTPOCHHWE TEOPUU JEHCTBUTEIBHBIX YHCEN U
METOJMYECKHE OCOOEHHOCTH UX U3YUYEHHS B IIKOJIHLHOM Kypce MaTEMaTHKHU.

14. Ponb, 3HaUYE€HHWE W TEOPETUYECKHUE TMPEANOCHUIKA BO3HHUKHOBEHUS
KOMIIJIEKCHBIX 4Hcell. ['eoMeTpHYecKkoe IpEACTABICHHE U TPUTOHOMETpHUYECKas
dbopma KOMIUIEKCHOTO 4yKcia. [[eficTBUS HaJl KOMIUIEKCHBIMU YMCIaMU (CIOXKEHUE,
BBIYMTAHUE, YMHOXEHUE, JCJICHHUE, BO3BEICHUE B CTENEHb, U3BIIEUYEHUE KOPHS).
MeTtoauueckre OCOOCHHOCTH OOyuY€HHUsI KOMIUIEKCHBIM 4YHcliaM Ha 0a30BOM U
YTIIyOJICHHOM YPOBHSIX OCHOBHOT'O M CPEIHET0 00111ero 00pa3oBaHusl.

15. DmemenTtsl oOmEeld TEOPUH MHOXKECTB: OCHOBHBIC UHCIIOBBHIS
MHOKECTBa M UX cBoiicTBa. CyIIHOCTh METOAMYECKON CHUCTEMBl OOyuYeHUs
YHUCJIOBBIM MHOXECTBaM (MHOKECTBO IIEJIbIX, MHOXECTBO PpAIMOHAJIBHBIX U
MHOKECTBO JICMCTBUTEIbHBIX UYHMCEI) B MIKOJBHOM Kypce€ MAaTE€MaTHKH.
Oco0eHHOCTH METOJIMKM 00YUYEHHUsI YUCIOBBIM MHOKECTBaM (IT0OKa3aTh HA IPUMEPE
OJIHOTO U3 HHUX).



16. Jloruko-nunakTuueckuil aHamu3 (yHKIHOHAIBLHO-COJEPKATENBHOM
JUHUM Kypca »dJIEMEHTApHOW MaTeMaTHKU: MeCTO (YHKIUH B IIKOJHHOU
porpamMme; OCHOBHBIE 3Tarlbl U3y4eHUsI PYHKIMI; MOHATHE (QYHKIUHU U CIIOCOOBI
ee 3a/1aHus; CBOMCTBA PYHKIMH, rpaduku QpyHkumid. MeToanKka BBeICHUS IOHATHS
(GYHKIHNA B IIKOJIBHOM KypCce MaTeMaTHKH.

17. @OyHKIMOHAIBHO-COJAEpKATEIbHAA JIMHUAS Kypca MaTEMaTHKUd Ha
YpOBHE OCHOBHOTO OOIIET0 O0pa30BaHUA: KIACChl OCHOBHBIX 3JIEMEHTapHBIX
GbyHKUMNA; MOHATUWHBIN anmapar, CBA3aHHBIA C HCCIEIOBAHUEM 3JIEMEHTapHbIX
byaknumii. OOmas cxeMma WCCICIOBaHUS JTUHEWHONW W KBaapaTHYHOW (DyHKITHIT
AJIEMEHTAPHBIMU CIIOCOOaMHU.

18. Teopusi MHOTOWIEHOB: MOHITUE OJHOWICHA U MHOrousjeHa. JIoruko-
MaTEeMaTUYECKUI aHaJIu3 IPUMEHEHNS TEOPUH MHOTOYJIEHOB B MPOLIECCE U3YUEHUS
TOXJIECTBEHHBIX TMPE0Opa30BaHUl MAaTEeMAaTHUYECKUX BBIPAKEHUN B HIKOJIHHOM
Kypce MmaTeMaTuku. CyIHOCTh METOUYECKON CUCTEMBI 00YUEHHS TOKIE€CTBEHHBIM
npeoOpa3oBaHusiM  (IPOWLIIOCTPUPOBATH  HA  MPUMEpPE  TOXKIECTBEHHBIX
npeo0pa3oBaHui PAIMOHATIBHBIX U JPOOHO-PAIMOHATBHBIX BBIPAKEHUN).

19. Mecro, 3HaueHHE, TEOPETHUYECKHE OCHOBBI M3YYEHHUs PEUICHUS
YpaBHEHUI, HEPABEHCTB M UX CUCTEM B IIKOJBHOM Kypce MareMmaTuku. Jloruko-
MaTeMaTUYeCKU aHaJM3 OCHOBHOTO MOHSATUHHOTO ammapata. OOImas MeToauka
OOy4eHHMs PEIICHUIO YpPaBHEHUM, HEPABEHCTB M MX CHUCTEM B IIKOJIBHOM Kypce
MateMaTUuKH. [ [porIuTroCTpUpOBaTh CYITHOCTh METOIMYECKOM CUCTEMBI HA IPUMEPE
pELIeHHs] OJJHOrO M3 BUIOB YPaBHEHUW WM HEPABEHCTB, M3YYaEMbIX Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

20. OcHoBHBIE  anreOpanvyeckue  CTPYKTYypbl  IIKOJBHOTO  Kypca
MaTeMaTUKHU: HPpalMOHATIbHBIE BBIPAXXEHUS W METOJIbI HX TOXIECTBEHHBIX
npeoOpazoBanuii. OpraHuzanus OOyYeHUS] HPPAIMOHAIBHBIM BBIPAKEHUSIM U
OCHOBHBIM METOJIaM HMX TOJECTBEHHbIX MpeoOpa3zoBanuil. OOIMEe METOAbl H
METOAMYECKHE OCOOEHHOCTH PEIICHHS MPPALMOHAIBHBIX YPAaBHEHUH, HEPABEHCTB U
ux cucreM. [IpomurocTpupoBaTh CyTh METOJA PELICHUS HA IPUMEPE OJHOTO W3
HUX.

21. TeopeTnueckue OCHOBBI U METOJUYECKHE OCOOCHHOCTH H3Y4YEHUS
OCHOB TPUTOHOMETPHUH B IIKOJIBHOM Kypce MaTeMaTUKH. JIOTMKO-ANIAKTUYECKUI
aHaIM3 COJEpPKAHUS M METOAMKA OOy4YeHHMs MpaBWIaM TOXKIECTBEHHBIX
npeo0pa3oBaHul TPUTOHOMETPUUECKUX BBIPAKCHHIM.

22. Mecro, pob, TEOPETUYECKUE OCHOBBI o0yueHus
TPUTOHOMETPUUECKUM (YHKIMSAM B IIKOJBHOM Kypce MaTeMaTuku. Mertojuka
MPUMEHEHUSI OCHOBHBIX CBOWCTB TPUTOHOMETPUYECKHX (YHKIMH K PEIICHUIO
TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB.

23. lenum wu3ydeHus, COAEpKAHME U JIOTMKAa MOCTPOEHHUS IIpoliecca
oOy4eHHs] OCHOBHBIM CBOMCTBaM CTeleHHOM (yHkius. Meronuueckass cxema
U3YYEHHUS CTENEHHOW (PYHKIMM M €€ CBOMCTB B HIKOJBHOM Kypce MaTeMaTHKE.
JIOTUKO-TUTaKTUYECKUM aHAJIW3 METOJAUKM TIPUMEHEHHUS CBOMCTB CTEICHHOU



(YHKIMM K PEIIEHUI0O YpaBHEHWW, HEPABEHCTB M CHUCTEM C paJuKalaMH.
[TpoWsIIOCTPUPOBATH CYTh METO/IA PEIICHMS HA IPUMEPE OJTHOTO U3 HUX.

24. llenmn wn3y4yeHUs, COACPKAHWE U JIOTMKA IOCTPOCHMS IIpoLecca
0oOy4YeHUs: OCHOBHBIM CBOWMCTBaM IOKa3aTEeNbHOW U Jorapudmuyueckoil GyHKIUHA.
JIOTMKO-IUAAKTUYECKAA aHAIN3 METOJMKM NPHMEHEHUS OCHOBHBIX CBOMCTB
NOKa3aTenbHOM U JorapuMUuecKoil GyHKIUHI K pEIICHNIO0 YpaBHEHH, HEpaBEHCTB
U cucteM. [IpormsItocTpupoBaTh CyTh METOAA PELICHHS HA IPUMEPE OJTHOTO U3 HUX.

25. Ponb, mMecTo M (QYHKIUMM MaTeMAaTUYECKUX 3alad B OOy4YEHUH
MaTreMatuke. Buasl MareMaTWyecKMX 3aJad M METOAbl HX PELICHUS.
Apudpmernuecknii U anredOpanyecKuié METOJbl PEIICHHUS CIOKETHBIX 3ajad.
MeTtoauueckre 0COOEHHOCTH O0yUYEHUs PELICHUIO TEKCTOBBIX 33/1a4 B IIKOJIBHOM
Kypce MaTeMaTHKHU.

26.  JIOrMKO-IMIAKTHYECKHI aHAJIU3 COJEP KAHUS U METOIUKH ITIOCTPOCHHUS
aKCMOMAaTUYECKOT0 Kypca CTepeoMeTpuu. MeTtoaudyeckue 0COOEHHOCTH M3Y4YECHUS
NapaJyIeIbHOCTH U NMEPIEHAUKYISIPHOCTH NPSIMOM U MIIOCKOCTH B IMIPOCTPAHCTBE B
IIKOJIBHOM Kypce€ T€OMETPHHU.

27. Akcuomaruka CTEpEOMETPUU u METOAUKA U3y4CHUS
NEPHEHANKYJIIPHOCTH NPSIMBIX U IJIOCKOCTH B IIPOCTPAHCTBE B IIKOJBHOM Kypce
reomerpun. lIpuknanHele acmekTbl NEPHIEHIUKYISIPHOCTH T'€OMETPUYECKHUX
AJIEMEHTOB NPH HU3YYEHUUM MHOTOTPAaHHUKOB, MMApaUICIENUIEIOB, LUUINHAPOB,
KOHYCOB.

28.  CTpyKTypHO-JIOTHYECKOE ITIOCTPOECHUE COZIEp/KAHUS Kypca
IUIAHUMETPUM  LIKOJIbHOM  reomerpuu. MeTtoauka oOydeHHUsT  pELICHUIO
r€OMETPUYECKUX 3a]ay.

29. Ponb, 3HaYEHUE U TEOPETUYECKHE OCHOBBI BEKTOPHOU anreOphl B
IIKOJIBHOM Kypce MaTeMaThku. Meroauka NpHUMEHEHUs KOOPAMHATHOIO |
BEKTOPHOTO METOa MPH JOKA3aTeIbCTBE TEOPEM M PEILICHUHU 337a4 110 TEOMETPUU
B LIKOJIE.

30. Teopernueckre U METOIUYECKHE OCOOCHHOCTU U3YUYECHHSI BEKTOPHOTO
METO/Ja B IIKOJBHOM Kypce TeoMeTpuu. JIOTMKO-AMIAaKTUYECKUH aHaau3
coziepkaHus «BeKTopsI B IPOCTPAHCTBE» B LIKOJIBHOM Kypce MaTEMAaTUKH.

31. CkanspHoe IpOU3BEICHUE BEKTOPOB U €ro CBOMCTBA. TeopeTuuecKkue
U METOANYECKUE OCOOCHHOCTH MPUMEHEHHUS CBOMCTB CKAISIPHOTO MPOU3BE/ICHUS B
pELIECHUH 337a4 [IKOJIBHOIO Kypca F€OMETPHUH.

32.  OcHOBHblE anre0panvyeckue  CTPYKTYpbl  IIKOJBHOTO  Kypca
MaTEeMaTHKHU: CUCTEMbI IUHEHHBIX anreOpanyecKux ypaBHEHHIT; OCHOBHBIE METObI
ux pemenus. Meroauueckue ocoOeHHOCTH u3yueHus: Merona Kpamepa pemieHus
CUCTEM JIMHEUHBIX aJIreOpanyecKuX YpaBHEHHH B IIKOJLHOM Kypce MaTeMaTHKU.

33. DneMeHTBbl JUCKPETHON MAaTEMATHKHU B IIKOJIBHOM KypCe€ MaTeMaTUKH.
Mertonuueckass cucTeMa  H3y4Y€HUS  BOMPOCOB  KOMOMHATOPUKH, TEOpPUU
BEPOATHOCTEM M MaTeMaTHYEeCKOMW CTATUCTHUKM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs.



34, Uenm wu 3agauu U3Y4YEHUS, TEOPETHUYECKUE OCHOBBI D3JIEMEHTOB
MaTEMaTUYeCKOro aHaju3a Ha ypOBHE cpeaHero oduiero oOpazoBanus. Jlorumko-
MaTEeMaTUYECKU aHaIN3 COJIePKaTeIbHO-METOAMYECKON JIMHUK Kypca alnreOphl U
HayaJl MaTeMaTHYECKOI0 aHaIn3a.

35. Jloruko-MaTeMaTu4ecKHii aHanu3 U3YUYCHUS AJIEMEHTOB
muddepeHnnanbHoro ucurucieHuss (yHKUUA OJHOW TEPEMEHHOW B IIKOJIBHOM
Kypce MaTeMaTHKHU: METOAMKA BBEJCHUS U U3YUCHUS MOHATHH «mpeen GyHKIUU B
TOUKE, «IPOU3BOIHAS (DYHKIIMIY; OCHOBHbBIE MPABHIIA HAXOXKICHUS IPOU3BOIHOM;
(dbopMyIIbI MPOU3BOIHBIX AJIS AJIEMEHTAPHBIX (DYHKIIUHA.

36. IIpowsBogHass (PYHKIIMM W METOAUYECKHE OCOOCHHOCTH OOydYCHUS
OCHOBHBIM €€ CBOMCTBAM B IIKOJIbBHOM Kypce MaTeMaTUKU. JIOTUKO-AHIaKTHIECKU I
aHaJIW3 NPUMEHEHHS IPOU3BOJHON U €€ CBOMCTB K MCCIEAOBAHUIO M MMOCTPOEHUIO
rpadgukoB ¢GyHkumit. OOmas cxema HCCIEAOBaHUS JAPOOHO-pAIMOHATBHON
(YHKLIHHU C UCIIOJIB30BAHUEM CBOMCTB MPOU3BOAHOM.

37. JuddepeHnumanbHoe HCUUCICHHE (QYHKIHUU OJHOU TEPEMEHHOM:
reOMeTpUYECKUi U (PU3HUECKUN CMBUI MPOU3BOJHON (QYyHKIMH B TOuke. Jloruko-
MaTEMaTUYeCKU aHalu3 TPUMEHEHUsS JIU(PPEepeHIHMATBHOIO HWCYUCICHUS K
PELICHHUIO 33/1a4 FEOMETPUUECKOT0 U (PU3HUECKOT0 COJIEPKaHus IKOJIBHOIO Kypca
MaTEeMaTHKHU.

38.  JIOruKo-IuIaKTUYECKUHM aHaIn3 METOJUKU TPUMEHEHHUS IPOU3BOIHOM
U €€ CBOWCTB K pEUICHUIO 33Jad IIKOJBHOTO Kypca MaTe€MaTHKH: 3ajada o
HAXOKJEHUU HAMOOJBIIEr0 M HAUMEHBILIEro 3HAYeHHA (PYHKIUU Ha 33JaHHOM
UHTEepBajie; oOmlas cXeMa pelIeHuss TEKCTOBbIX 3aJlad Ha OIpeJeeHHe
HauOOJIBILIEr0 WIM HAUMEHBIIETO 3HAUCHUSI.

39. Jloruko-MaTreMaTU4eCKHi aHaJIU3 U3YYEeHHs IEPBOOOPa3HON PyHKIIUU
Y MHTErpajia B IIKOJbHOM KypC€ MATEMATHKH: O MECTE TOW TEMBI B IIKOJBHOM
KypCce MaTeMAaTHKH; pa3JINuHbIE TOAXO0Abl U3J10KEHUS IOHITHUS UHTETpaJia B IIKOJIE;
METO/IMKA BBEJICHHUS MMOHATUN «IIEPBOOOpA3HAN», «HEONPEIETECHHBIN HHTETpaD».

40. Jloruko-IMOAaKTHYECKUI aHaJIW3 METOJMKM BBEICHHS TOHATHS
OIPEJEICHHOI0 MHTErpajia U €ro MPUMEHEHUS K PEIICHUIO 3a/1a4 T€OMETPUUECKOTO
U (PU3UYECKOTO COJEPKAHMUS.

41. Ywucnosele MOCIEOOBATEIBHOCTH B IIKOJIBHOM Kypc€ MaTE€MaTHKH.
JIorMKO-IUAAKTUYECKU aHaIU3 COJACpPX aHUS H3Yy4YCHHUS] apUPMETUUYECKON U
reOMETPUYECKON IPOrPECCUid B INKOJIBHOM KypCe MaT€MAaTHKE.

42. Peanuzanus MEXIPEAMETHBIX CBA3ECH MpPU HM3YUYEHUHU DIIEMEHTAPHBIX
(GYyHKIMI 1 MCTIONb30BaHKE TPapUUECKUX MPEACTABICHUN JIJIs1 OMIMCAHMS U aHaIN3a
peasibHbIX  (PYHKUMOHAJIBHBIX  3aBUCHUMOCTed. Meroauka  (GOpMUPOBAHUSA
(GyHKUIHOHATIBHOM MaTeMaTH4eCKOW rpaMOTHOCTH B MPOLEcce 0OYUYEHUS PEILICHUIO
HEPaBEHCTB.



IIpunoxenne 4

IpeamerHsbie 3axa4u no npoduiaro «Mudpopmarukar»

I. Incunmiuna «Teopernyeckue 0CHOBbI HH(POPMATUKHN

1. UcTounuk renepupyet {a,b,c} ¢ BepostHocTsamu nosisiienust {0,5;0,4;0,1}
[Toctpouts  3ddextuBHbie  koapl  Illenno-®ano wu  Xadpdmana  mus
MOCJIEIOBATEIBLHOCTEH U3 TpeX CUMBOJIOB aldaBuTa. OnpenenuTh cpeHee YUCIIOo
CUMBOJIOB Ha 3HaK. CpaBHUTH SHTPOIHMIO KOJa C SHTPOMHEN HCTOYHUKA.

2. JlokaxuTe, 4TO SHTPOIMHUS CIOKHOTO OMBITA, COCTOSIIETO U3 HECKOJIBKUX
3aBHUCUMBIX, MEHBIIIE CYMMbI SHTPOIUMA OT/ACIIbHBIX OIBITOB.

3. Ilpumepom HEMMHENMHOTrO KoOJa sBIAeTCa Kon beprepa, y KoTtoporo
MPOBEPOYHBIC CHUMBOJBI MPEACTABISAIOT JABOMYHYIO 3alKCh YHUCIA €IUHUI] B
MOCJIEA0BaTEILHOCTH MH(DOPMAIIMOHHBIX CUMBOJIOB. Hampumep, TakuM sBisieTCs
kox: 00000, 00101, 01001, 01110, 10001, 10110, 11010, 11111. Koast beprepa
MPUMEHSIIOT, KaK TPaBUJIO, B aCHMMETPUUHBIX KaHallax. B CHMMETpUYHBIX KaHaIax
OHHM OOHAPYKUBAIOT BCE €AMHUYHBIC OMMOKN U HEKOTOPYIO YaCTh MHOTOKPATHBIX.
Onpenenute pa3psIHOCTh MCHPABISEMbIX OIMMOOK ISl MH()OPMAIIMOHHOTO
JBOUYHOI'O KOJIa ITTUTEIbHOCTHIO YETHIPE CUMBOJIA.

4. 3akoaupoBath MetogoM lllennona-dano cumBobl andasura {a,b,c,d} c
BeposiTHOCTAMu TosiBnieHus {0,2;0,4;0,1;0,3} u mokaszaTh, 4TO JTaHHBIH METO/I
YAOBJIETBOPSIET YCIOBUAM IepBOi TeopeMsl lIleHHOHa.

5. Jlokaxkute cieaymoliee yrBepxkjaeHue: UToosl ko o0nagan cBOWCTBaMU
oOHapy>KHUBaTh OUTMOKH KPATHOCTH I, HEOOXOJIMMO BBECTU M30BITOUHOCTH, KOTOpast
oOecrieynBaga Obl MHUHUMAJIBHOE PACCTOSHHUE MEXIYy JIOOBIMH  ABYMS
pa3pellleHHbIMU KOMOWHAIIMSAMU HE MEeHee 1+1.

6. 3agaHo cooOleHue, cocrosiee u3 Oyks andasura {a, b, ¢, d, e, f, g, h, 1}.
Coo6mienue: aabbccdeeffghhi. 3akoaupoBaTh mepBbie TpU cUMBOJIA COOOIICHUS
kosioM [llenHona-daHo ¥ MOCTPOUTH 1JI TOTYUYEHHOTO IBOUYHOTO COOOIIEHHUSI KOJT
XeMMHUHra.

7. JloKaXuTe CIpaBeIUBOCTh BhIpakeHUs «MCXOaHbIN KOA COOOIICHUsT U
KoJ XeMMUHTa JUIsl 3TOTO cOOOIIeHus: OYIyT coliepkaTh OJMHAKOBOE KOJIMYECTBO
uHbOpMAITUNY.

8. U3 teopembl XaddmanHa o peAyKIIMH BBITEKACT CICAYIOIIUNA CHOCO0
MOCTPOEHUS KOJa ¢ MUHUMAJILHON M30BITOYHOCTHIO JIJIsi TIPOM3BOJIBHOTO Habopa
BepositHocTel. [lycth man HAOOp p; . . . pn1 pn. «CKIeMM» B 5TOM HabOpe IBe
HAaWMEHBIIINX YaCTOTHI p,—1 ¥ p,, TOTy4YUM HOBBIH HAOOP YACTOT P1, . . - , Pu-2, Pn-1Dn-
B nonydyenHom Habope 4ncest onsiTh CI0XKUM JIBAa HAMMEHBIIHX, TPUAS K HA0opy U3
(n — 2) uncen. Tak Oyaem JnelcTBOBATh, MOKa HE MPUIEM K HAOOPY U3 JIBYX UHCEIL.
Jnst Takoro Habopa KoJia ¢ MUHUMAJIbHOW M30BITOYHOCTBIO, OUEBUIHO, COCTOUT U3
JBYX CJIOB IJUHBI 1 kaxaoe: cinoBa «0» u «1». OcTaércst BEpHYTHCS K UCXOAHOMY
Ha0OPY pi, . . . , P, «PACKJIIEUBAS» YACTOTHI OOPATHO M TMOJIB3YSICh TEOPEMOU O
penykuuu. Ilonb3ysick ONMMCAaHHBIMHU BBIIIE COOOPAKEHUSIMU, MOCTPOUTE KO C
MUHHUMaJIBLHON U30BITOYHOCTHIO 17151 Habopa vactot {0.3; 0.2; 0.4; 0,1}.



9. B 3amanHOM MHOXecTBe M, cocrosimeM 3 N 3JIEMEHTOB, BBIJIECJICH
HEKOTOpPBIA dJEMEHT X, O KOTOpOM HHuero Oojee HeusBecTHO. Omnpenenure
KOJIMYECTBO OUT MHGOPMAILIMH. KOTOPOE HEOOXOAUMO TOJYUUTD JJIs ONPECICHHUS
ATOTO AJIEMEHTA.

10. CymectByet criocod nocTpoeHus Kojia AJig Habopa 4acToT. OH COCTOUT B
cienytouieM. [lycTs 3a7an HaboOp 4aCTOT pi, . . . , Pp. PA300BEM €ro Ha JBE YacTH,
TaK, 4TOObI CyMMa 4acTOT B OJTHOM M3 yacTel Obljla MAaKCUMAaJIbHO OJM3Ka K CyMMe
4acTOT B Apyroil yactu. Jlanee Kaxxayro U3 3THX YacTel PEKYPCUBHO MPOAOTIKUM
pa30uBaTh MO TOMY jKe€ MpuHIUIY. [lomydum nepeBo, BEpIIMHAMH KOTOPOTO
SIBJISFOTCSI TIOJTHA0OPHI HAbopa py, . . . , Pu, ¥ TIPH 3TOM pedpa uayT U3 Habopa X B
HaOoOpBl Y U Z, eciau B X0Jle¢ PEKYPCUBHBIX pa3OueHuit Mbl pa3dounu X Ha Y u Z.
Kopuem storo Ounapuoro aepea Oyaer Habop {pi, . . ., pn}, @ JUCTHIMU —
OJIHORJIEMEHTHBIE HAOOPHI {p;}, ... {p,}. YCI0BHO OyIeM cuuTaTh, UTO y KaXKIOU
HEJMCTOBOW BEPIIMHBI €CTh «JIEBOE» U «IPABOE» MOIEPEBbs (KaKoe U3 HUX JABYX
BBIOMpAETCS B KQUECTBE «JIEBOTOY», HE UTpaeT poju). Temneppb s Kak10H 4aCTOThI
COOTBETCTBYIOIIIEE KOJIOBOE CIIOBO MOKHO MOCTPOUTH TaK: CITyCKAEMCS OT KOPHS
JIEpEBA K JIUCTY 3TOW YaCTOThI, U KAKIBIM pa3, UAs B JIEBOE MOAAEPEBO, MUIIEM «0»,
a ujs B mpaBoe — «1». BeimucanHas mociaea0BaTeIbHOCT HyJIeH U €IMHULL ¥ Oy1eT
KOJIOBBIM CJIOBOM. Y O€IMTeCh, 4TO JyuIs Habopa yactoT {0.35; 0.15; 0.15; 0.15; 0.2}
MIOCTPOMTE KOJ MO 3aJaHHOMY AJITOPUTMY.

11.[Jokaxkute crpaBeqIMBOCTh BhIpakeHUs «JIt000e cooOllieHrne JIMHBI N B
andaBute Am OyJeT cofepkaTh OIMHAKOBOE KOJIUUECTBO UH(GOPMAIIUN).

12. A30yka Mop3e mno3BOJS€T KOAUPOBATh CHUMBOJBI JJIsl PagUOCBS3H,
3a/1aBasi KOMOMHALMIO ToYeK U THpe. CKOJIBKO pa3IMYHbIX CUMBOJIOB (LIU(p, OYKB,
3HAKOB IYHKTYallUd U T.J.) MOKHO 3aKOJUPOBATh, UCMOJIb3Yys KoJ Mop3e AInHON
HE MEHee TpeX U He 0oJiee MATH CUTHAJIOB (TOYEK U TUPE).

13. B ABOWYHO-AECATHYHOM KOAE Kaxknaas Ludpa ACCATUYHOTO YHCIIA
3aMUCHIBAETCS B BUIE YETHIPEXPA3PSIAHOTO JBOUYHOTO unciia. C MOMOIIBIO YEThIPEX
pa3psI0B MOKHO 00pa30BaTh MIECTHAIATH PA3IMYHBIX KOMOMHAIIN, U3 KOTOPBIX
J00bIe  J1eCATh MOTYT COCTaBUTh JIBOMYHO-JECATUYHBIM koxa. Hawubonee
pacrpocTpaHeH Koj 8-4-2-1. DTOT Ko7 OTHOCHUTCS K B3BEIIEHHBIM Koj1aM. [ludpsl B
Ha3BaHMM KOJA O3HAYAIOT BEC €IMHUI] B COOTBETCTBYIOIIUX JABOMYHBIX pa3psaax.
OH COOTBETCTBYET MEPBHIM JECATH KOMOWHAIIUSIM HAaTYpPaJIbHOTO IBOMYHOTO KOJIA.
[Toka3aTh COOTBETCTBHE YHUCA B ACCATUYHOM KOJI€ YUCITY B JTBOUUYHO-JECATUUHOM
kone 5-1-2-1.

14. TloxkaxuTe CHpaBEIIMBOCTh CIEAYIOLIETO yTBepkaeHud. «Jlns
WCIIPABJICHUS] OJIMHOYHOM OIMMOKK KaKJIOW pa3peleHHOW KOJI0BOW KOMOWHAIUU
HEO0OXOJIMMO COIMOCTABUTH MOJAMHOKECTBO 3alPEIICHHBIX KOJOBBIX KOMOWHAIUH.
YToOBI ATH MOAMHOXKECTBA HE MEPECEKAINCh, XAIMMUHIOBO PACCTOSHUE TOJKHO
OBITH HE MEHEEe TPEeX».

15. IlpencraBpTe ciaeayroNMe AECATUYHbBIE YUCIa B BUJIE MTO3UIIUOHHOMN
3aMuUCH:

a) 576; 0) 842,3; B) 1924,803; r) 1000; 1) 0100,0001; e) 0,002; x) 25,75;

3) 89; m) 13,5; k) 0,25; 1) 834,25; m) 34226; H) 236,14.



16. CoxuTh B TONMOJHUTEIBHOM KoJie uncna —34 u -15. Pa3psanas cetka —
8 our.

II. [ucuumiuna «IIporpaMmmHoe o0ecrnieyeHne CUCTEM U ceTei»

1. B tepmunonorun cereii TCP/IP mackoit HaswiBaeTcs 32-paspsaHasi
JBOWYHAsl TOCJIENOBATENbHOCTh. Macka omnpenensier, kakas 4vacte [P-aapeca
OTHOCUTCS K aJpecy CETH, a Kakas — K azapecy caMmoro ysina. OObIYHO Macka
3aIMCBHIBACTCS M0 TEM K€ IpaBwWiiaM, uto U [P-agpec. Anpec cetn nosydaercs B
pe3yapTaTe NPUMEHEHHU ITOpa3psAIHOM KOHBIOHKINHU K 3agaHHoOMY [P-aapecy y3mna
u macke. Jlisa y3na ¢ IP-agpecom 218.44.150.15 aapec cetu paBen 218.44.148.0.
Yemy paBeH TpeTHil ciieBa OalT Macku?

2. B tepmunonorun cereid TCP/IP mackoit HaswiBaeTcs 32-pazpsiaHasi
JIBOWYHAsl TOCJENOBAaTENbHOCT. Macka omnpenensier, kakas 4vactbe [P-aapeca
OTHOCHUTCSI K aJIpecy CeTH, a Kakag — K ajpecy caMoro ysiaa. OObIYHO Macka
3alMCBIBAETCS IO TEM >K€ IpaBwiam, uro u [P-agpec. Omnpenenure HOMeEp
KOMIIbIOTEPA B ceTH, ecin [P-agpec kommnbrotepa — 192.112.25.5, a macka noaceru
— 255.255.240.0.

3. B repmunosnioruu cereit TCP/IP mackoi ceTr Ha3pIBaeTCsl JBOMYHOE YUCIIO,
onpezenstoniee, kakas yacts [P-aapeca y3ima ceTr OTHOCUTCS K aIpecy CETH, a KaKkast
— K aJpecy camoro ysia B 3Tod ceTh. OOBIYHO MacKa 3alMChIBAETCS MO TEM K€
npaBwiaMm, 4To U [P-agpec, — B Buje 4eThIpéXx OalWTOB, MPUYEM KaXIbli OalT
3aMKCBIBAETCS B BUE AECATUUHOrO yncina. [Ipu 3Tom B Macke cHadana (B cTapiimux
paspsiiax) CTOSIT €JUHUILBI, @ 3aTEM C HEKOTOPOIro pa3psaa — HyJIu. AJIpec CeTH
MOJIy4aeTcsl B pe3yJibTaTe MPUMEHEHHUs MOpa3pAIHON KOHBIOHKIWU K 3aJaHHOMY
IP-anpecy y3na u macke. Hanpumep, ecnu [P-anpec y3na pasen 231.32.255.131, a
Macka paBHa 255.255.240.0, to anpec cetu paBen 231.32.240.0.

[Tpumep.

st y3na ¢ IP-agpecom 111.81.208.27 anpec cetu paBen 111.81.192.0. Uemy
paBHO HauMMEHbIIIEe BO3MOXKHOE 3HAUCHHE TPEThbero ciesa Oaifta macku? OTBeT
3aMUIINTE B BUJIE IECITUYHOTO YUCIIA.

4. CKOJIBKO pa3IMYHbIX XOCTOB JIOMYCKAEeT Macka nojacet 255.255.254.07

5. Iets 3anucan [P-agpec mkonbHOTO cepBepa Ha JIMCTKE OyMaru 1 MoJI0KUII
€ero B KapMaH KypTku. IleTmHa Mama ciy4ailHO moctupana KypTKy BMECTE C
3anuckoil. Ilocne ctupku Iletss oOHapyXkun B KapMaHe YETbIpe OOpBIBKA C
¢dbparmentamu [P-aapeca. Ot dparmentsl o003HaueHbl OykBamu A, b, B u T
BoccranoBure [P-agpec. B oTBere yKakuTe MOCIENOBATEIBHOCTh OYKB,
o0o3Hayvaromux (parMeHThl, B IOpsAKe, COOTBEeTCTBYOIIEM [P-anpecy.
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1. Iucunniauna «Texnonornu ungpoBoro oopazoBaHus»

1. Bam HeoO6X0oAMMO MOATOTOBUTH U pacnedaTaTh MO3ApaBUTENIbHbIC THChMA
avpeKkTopaM 1Ko Bamero paiiona. Cnucok mkod ¢ ykazanuem @O nupekTopoB
Haxonsarca B (aitnme Excel (cmucok.xls). TekcT mno3apaBUTENBbHOTO NHChMA
Haxonautcs B (aitne Word (mucbmo.doc). Mcnonw3yst nucreryep CAUsSHUSL MOYTHI
aBTOMATHYECKA  CO3JaThb JUISI  KaXIOTO JUPEKTOpa IIKOJbI  OTHAEIBHOE
NO3PABUTENBHOE MUCHMO, KyAa OyayT noactasiensl PUO qupekTopa u Ha3BaHUE
IIKOJIBI, C TEM YTOOBI TOTOM ATH NMKUCHhMa BBIBECTH Ha MEYATh.

2. Pe3ynbTarsl MPpOMEKYTOUHON aTTECTAlMH YYHCHUKOB OCHOBHOM IIKOJIBI 110
muctuminHam «Muadopmatuka 1 UKT» n «MaremaTuka» cBeleHBl B TaOIUILY
(Tabnuma 1), chopmupoBaHHy0 B TEKCTOBOM pemaktope Microsoft Word. Bam
HE00XO0MMO, UCIIOJIb3Ysl BO3MOKHOCTH MPOTPaMMBbl 110 MPOBEICHUIO BBIYUCICHUN
(popmyn) B Tabnuax, BHIYMCINTh HEAOCTAIONIMM 1aHHbIE. 3a/1a4ya BBIIOIHAETCS €
UCIIOJIb30BaHuEM (HOpMYIL.

Tabmauma 1
Pe3yabTaThl NPOMEKYTOUHOM aTTeCTALMU
Kuaace Cpennuii | Bcero | orimyHoO | Xopomo | yaoBJa. | HeyaosJ. | HesaBku
011 CIaBaJIO
Hudopmarnka u UKT
9A 3,88 32 12 10 6 3 1
9b ? ? 7 9 6 3 2
9B ? ? 9 8 3 5 3
or ? ? 8 8 8 3 2
Utoro ? ? ? ? ? ? ?
Auredpa
9A ? ? 8 12 10 1 1
9b ? ? 12 9 6 3 2
9B ? ? 12 8 3 5 3
or ? ? 7 8 8 3 2
Hroro ? ? ? ?
Cpennue ? ? ? ?
IIOKAa3aTeNN

3. OnpenenuTth, MPUHAJICKUT JIM TOYKA C KOOPJIUHATAMH (X,Y) BBIICTICHHOM
obnactu (cMm. Pucynok 1).



¥
2
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X
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PesynbTaT nmpencTaBuTh B BUAC TaOIUITHI

X y Dy (mpuHaIJICKUT, HE IPUHAIIICIKUT)

1 -1

3 5

0 -1

1 -1,8
-1,7 1,7

2 5

5 -1,2
-0,5 0,5

2 2
1,5 1,5

4. PemnTh cUCTEMY YpaBHEHHI C TOMOIIBIO OOpaTHOM MaTpPHUILIBI U METOIOM
Kpamepa cpencrsamu Excel.
-7
1

SE 4+ Ay - E

X + 2y + 3Z

2 -3y + 2z = 8
[Tocne penieHus: BBIIOIHUTD TPOBEPKY.
5. Iloctpouts cpenctBamu Excel rpaduk ¢dyHkuMM  3amaHHOU

napaMeTpuyecku: x=tsin(t), y=tcos(t), t&[0;5mx].



IIpunoxenne S

IIpeamMeTHsle 3a1aun 10 npopuirw «MaremaTuka»
I. Jucuuminna «MareMaTHYecKUil aHATIU3)

1. Pemienne mnpuMepoB Ha TEXHUKY BBIYHMCICHHUSA IpefeioB (YHKIUM.
Omnpenenenue npeaena ¢yHKnud. [lepBplii W BTOpON 3amMedaTeNIbHBIN MPEICITHI.
OcHoBHbIE TeopeMbl 0 npeaenax GyHkuuu. OOmuil MeTo1 HaX0KIEHUS MIPENIEIIOB

oo

. .0
¢ynxumii. [IpaBuia u NpueMbl PACKPBITHS OCHOBHBIX HEOIPEICNCHHOCTEN: =, —
0 —o0; 00— o00; 0%, 000 1%,

3anaunas ¢gopmyaupoBka: Halitu cnenyronye npeaessl:

. 2x%+6x-5 x?-25 1-V1-x2
1) lim ——; 2) lim ; 3) 11m ;
x—00 5x2—x—1 X—>5 x—5 x—0 x2
1—-cosx 2x+3
4) lim 252X, 5) lim (22)x+1
x—-0 x2 x—o00 2x+1

2. PemieHne nmpuMepoB HA TeXHHUKY BbIYMCJIEHUS MpeaesioB (PYHKIHUHA MyTeM

NPUMEHEHUS] JKBHUBAJICHTHBIX O0ECKOHEYHO MAJbIX. bDECKOHEYHO Malble

BEJIMYMHBI W METOJMKA HMX CpaBHEHHUSA. OKBHUBAJICHTHbIE OECKOHEUHO MaJible

BeMMurMHbl. OCHOBHBIC JKBUBAJEHTHOCTU. Teopembl 00 SKBHUBAJICHTHBIX

O0eckoHeuHO MajbiX PyHKUMIX. [[pUHIIMT 3aMEeHbI S5KBUBAJICHTHBIMU BEJIMUUHAMU.
3agaunas ¢popmyaupoBka: Hailtu crienyromnme npeens:

sin(x-3 . 1l-cosmx emx -1
1) lim3nx=3) , 2) lim——=%; 3) lim——
x—3 x2—4x+3 x—0 x2 Xx—0 nx
arctg 3x c0S4x—C0oS2x
4) lim —9==%, 5) lim=———>=

x—0 In(1+2x)’ 0 arcsin? x
3. Pemenne mpuMepoB Ha HCCJeI0BAaHUE HENPEPLIBHOCTH (PYHKIUM OJHOM
NefiCTBUTEJILHOM MEePEeMEHHOM M HAXO0KIEHUE TOYEK pa3pbiBa. [lepBoe u BTOpoe
OTpeJieieHHe HEeNpepbIBHOCTH (GYHKIMU B Touke. CBONCTBA HENPEPHIBHBIX
¢bynkuuid. [ToHsiTHE OTHOCTOPOHHUX TIPEAENOB PYHKIMU B TouKe. TOouku pa3pbiBa
nepBoro W BToporo poxaa. OOmas cxemMa wucciaeAoBaHus (YHKIUU Ha
HEIMPEPBIBHOCTh, HAXOXIEHUE TOYEK Pa3pblBa M OINPEACICHUE XapaKTepa TOUYEK
paspsbIBa.

3apaunas ¢opmyaupoBka: HccinenoBaTh crieayroomme (QyHKIUU Ha
HENPEPHIBHOCTh, HAWTHU TOYKU pa3pbiBa U MCCIENOBATH UX Xapakrep. Crenarb
CXEMATUYECKUU YEPTEK.

X

1) f(x) = 9Y/C); )y =5—:
X+ 4, ecmnx < —1,
3)f(x) =4x?+2, eciu—1<x<1,
2%, ecaux = 1.




4. PenieHrie npUMepOB HA TEXHUKY HAXO0KACHHUS POM3BOAHOM PYHKIIUM OXHO
JAelCTBUTEIbHOI nepeMenHoi. OnpeneneHue npou3BoaHon GyHKuu. OCHOBHBIE
npaBuia auddepenuupoBanus. [lpou3BogHble  3JIEMEHTAPHBIX  (PYHKIUH.
Huddepenniupoanre  cloxkHbIX  QyHKIMA. Metoa — jorapudmuyeckoro
mubdepennupoBanus. JuddepeHinupoBanrie HESBHBIX W MapaMeTPUUYECKU
3aJlaHHbIX (PYHKIUH.

3anaunas ¢gopmyampoBka: HailTu mpou3BoAHbBIE CIEAYIOMUX (PYHKIUNI:

1) y = x%cosx 2) y= tg212x 3) y = arcsinv1 — 3x
— 3
— Inx 2,2 _ X = cos°t
4Hy=x S) x“y*+5xy+4=0 6){y=sin3t

5. Pemienue 3a1a4 Ha uccjieqoBanue GyHKUMH U NOCTPOCHHUIO UX I'PapPHUKOB ¢
NMOMOIIBLIO CBOWCTB Mpou3BoaHOoM. OnpesencHue Bo3pacraronieil (yObIBaIOIICH )
¢ynkun. OnpeneraeHe MOHOTOHHOCTH (DPYHKUHMHM C TOMOIIBIO IPOU3BOJHOM.
[IpaBua HaxOXIEHUSI MOHOTOHHOCTU (PYHKIUU. JIOKaIbHBIN SKCTpeMYM (HYHKIIUH.
[lepBoe u BTOpOE IOCTATOYHBIE YCIOBUS SKCTpeMyMa (DyHKUMHU. BBITyKIOCTb,
BOTHYTOCTh U TOYKHU Mepernda QyHkiuu. YpaBHeHUs: acuMnToT GyHkiuu. O0mas
cXema MmocTpoeHus rpadukoB GyHKIIUH.
3agaunas  ¢opmyaupoBka: lVcciemoBate U mocTpoutbh  rpaduKu
CIEAYIOMMX (QYyHKIIHIA:
)y =6x?—9x —x3; 2)y=x2+6.
’ x2-1

6. PemieHne 3a1a4 Ha OTHICKAHUE C NMOMOIIBI0 NMPOU3BOJAHON HAMOOJIBIINX U
HAMMEHBIIUX 3HaYeHUl BeTmuuH. CBOMCTBA HEMPEPHIBHOM (PYHKIIUU HA OTPE3KE.
MeTon HaxoXXIEHUs HAaWMEHbIIUX M HAUOONBIIMX 3HAYEHUN HEMPEepbIBHON
(GyHKUIHMU Ha OTPE3KE U UHTEpBAJIE.

3agaunas ¢popmyaupoBka: B cienyronmx 3agavax:
1) onpeaenuTh HauboOJIbIIIEE U HAUMEHbIIIEE 3HaUCHUS QYHKIIUU

y = 2x3 — 3x? — 12x + 10 na orpeske |3 ; 3];

2) omnpenenuTh HAMOOJBIIYIO IUJIOMIAAb PABHOOEIPEHHOTO TPEYTOJIbHUKA,
BIIMCAHHOTO B KpyT paauyca R.

7. PenieHue NpMMEPOB HA TEXHUKY BbIYUCJICHHUS HEONpPeIeJIeHHOT0 MHTerpaJjia.
Heonpenenenubiii MHTErpall M €ro OCHOBHBIE CBOMCTBa. TaOnuila OCHOBHBIX
MHTErpaioB. OCHOBHBIE METOAbI HWHTETPUPOBAHUS: METOJ HWHTETPUPOBAHUS
MMOJCTAHOBKOW; MHTETPUPOBAHUE T10 YACTSM; METOJ MHTETPUPOBAHUS TPOCTEUILINX
U paAlMOHAIBHBIX ApOoOei; MEeTOAbl HMHTETPUPOBAHUS TPUTOHOMETPUUECKUX
GYHKIWNA U UPPANMOHATIEHBIX (DYHKITHIA.

3anauynass QopmyaupoBka. BBIUUCIUTH CIEAYIOIINE HEONPEICICHHbIC
VHTETPAJIBL:

(3x-7)dx ) f dx

x3dx
nJ 2) J xcosx dx; 3) fx3+4x2—4x—16' Vrt+3+3/(x+3)?

V1-x8'’



8. PemieHue npuMepoB HA TEXHUKY BbIYMCJIEHHS ONpeIeIeHHOT0 HHTEerpaJa.
OnpeneseHue ONpeAeICHHOT0 MHTErpaja M €ro OCHOBHbIE CBOMcTBa. Dopmyiia
Hrrorona —JleitOnuiia. Meto1 3aMeHBI NEPEMEHHOM B OINpeIeICHHOM HHTETpale.
dopMyIia UHTETPUPOBAHUS 110 YACTSM B ONIPEACICHHOM UHTETpale.

3agaynas  QopmyaupoBka. BbUHCINTE CIEAYIOMME ONPEACICHHbBIC
MHTErpaJIbl

1 3 xd 1 2 V4-x?
1) [7,(6x* —2x —5)dx; 2) [ \/% ; 3)J, arctgxdx; 4)f\/§—xdx

9. Pemienue 3aauM 0 BHIYMCJICHHH IJIOLIAIM NJIOCKON (GUIypbl Ha OCHOBe
NpUMeHeHUsI onpeieIeHHOr0 MHTerpaJa. [lousTiue o KpUBOIMHEWHOM Tpamnenuy.
dopMyiia onpenesieHus IJIOMAAM KPUBOJIMHEHHON Tpaneuud B MPSAMOYTOIbHBIX
KoopauHarax. Popmyna omnpeneneHus IUIONIAAW KPUBOJMHEHHOIO CEKTOopa B
MOJIIPHBIX KOOPIWHATAX.

3anaynas ¢opmyaupoBKa. BeiuncauTe miomagn Guryp, OrpaHMYE€HHbIX
CJIEYIOIUMU JTUHUSIMHU:
1) mapa6onoii y = x2 — 4x unpamoit x —y + 4 = 0;
2) kapauouaon p = 2a (1 + cos @).

10. Pemienue 3a1a4u 0 BHIYUCJICHUM AJIMHbI KPMBOH HA OCHOBE NMPHUMEHECHHUA
omnmpeaeJeHHOro uHrerpajga. @opMmyna BBIYMCICHUS JUIMHBI TyTHM KPUBOM B
NPSAMOYTOJIBHBIX KoopAauHatax. dopMmyiia BBIYMCIEHUs JUIMHBI AYTW KPUBOU B
IIOJISIPHBIX KOOPAMHATAX.

3agaunas ¢gopMyJaHpoOBKa. BBIUMCINTG JIIMHY JyTU KPUBBIX:
Dy=lnx x=vV3  x=2V2

2) IMHY IEPBOTO BUTKA CIMpAId ApXuUMena: p = ag.

11. Pemenue 3agaum 0 BbIYMCJIEHMH 00bEMOB TeJI BpPalllecHUSI HAa OCHOBE
NPUMEHEHUs OIPe/IeICHHOr0 HHTerpaJa. [lonsatre o KpuBONMHENHON TpaneUuu.
®opMyIibl 00BEMOB TEN BpaIEHUS! KPUBOJIMHEINHOM Tpaneuu BOKPYT OCH adCIUCC
Y OCH OpJIMHAT.

3agauynas ¢QopmyaupoBka. Briuucaute o0beM Tena, 00pa30BaHHOIO
BpAILlEHUEM KPUBOJMHEWUHOW Tparenuu, OrpaHUuYEHHOM:
1) mapaGonoii: x? —y = 0 unpaMbIMU X = —1,y = 0 Bokpyr ocu Ox;
2) npsiMbIMU JIUHUSIMHA: Y = 3x; Y = 2 ; y = 4; x = 0 Bokpyr ocu 0Oy.

12.Pemienne npumepoB mno auddepeHHAILHOMY HCYHMCICHHI0 (QYHKIUH
HECKOJIbKMX mNepeMeHHbIX. Onpenenenne (yHKIUM HECKOJIbKHX IMEPEMEHHBIX.
OO6nactp omnpeneneHusi, MOHATHE TMpeAesia W HEMPEepbIBHOCTH (PYHKIIMU JBYX
nepeMeHHbIX. YacTHbIe MPOU3BOIHbIE U MOJIHBIN qudpepentnar.

3anaynas ¢opmyaupoBka. Jlyig clienyronMX YKa3aHHbIX (QYHKUUA Z =
f (x;y) n1ByX HE3aBUCHMBIX IEPEMEHHBIX HANUTH:
1) nna pynkuuu z = In(9 — x2 — y?) 0061acTh ONpEAENEHNS;
2) 4yacTHbBIE MPOU3BOIHBIC U MOJTHBIN AuddepeHIuat ais:



a) z= x3+3x2y%+4y?%, B z= arcsing.

13.Pemienne mnpuMepoB MO HMHTErpPajibHOMY HMCUYHCJICHUI0 (QyHKIU
HECKOJIbKHMX nepeMeHHbIX. OnpeneieHue JBOMHOIO UHTETpaja U €ro OCHOBHBIE
cBorictBa. OCHOBHBIE CBOWCTBAa JBOWHOrO HUHTerpana. [loHATHE MTOBTOPHOTO
uHTerpana. [IpaBuna nepexona oT JBOMHOrO MHTErpaia K HOBTOPHOMY HUHTErPAIy.
Meton BRIUMCIEHUS] ABOMHOTO UHTETPAJIA.

3anauynas ¢opmyaupoBka. B crenyromux mnpumepax, clenaTbh YepTex
00JIaCTH MHTETPUPOBAHUS U 3aTEM:
1) U3MEHUTH MOPSIIOK UHTETPUPOBAHUS B IOBTOPHOM HUHTETpasie

X

fdx jf(xy)dy

2

2) BBIYMCIIUTH JIBOWHO HHTETPA || fD (x+y)dx dy mo obnactu D,
orpaHnyeHHOU muHuAMu: X = 0,y = 0,x +y = 3.

II. /ducounauna «Teopuss BeposiTHOCTEH M MaTreMaTH4decKasi
CTATHCTUKA»

1. Pemenne KOMOMHATOPHBIX 32124 PA3IUYHBIMU METOJaAMM.

3agaunas GpopmMyJTHPOBKA.

1) Pemnte pazHbiMu criocobamu 3a1a4y: CKOJIbKO ABY3HAYHBIX YACEN MOYKHO
coctaButh u3 uudp 0, 1, 2, 3, 4, 5.

2) Pemte pasHeiMu criocoOamu 3agady: CKOJIBKO HEYETHBIX JIBY3HAUHBIX
yuces MOXKHO cocTaBuTh U3 udp 0, 1, 2, 3,4, 5, 62

3) Pemute pazubiMu cioco0amu 3anauy: Maima, Onst, Bepa, Upa, Anapei,
Muiia u Urops rotoBrIIMCh cTaTh BenymuMu Ha HoBoroguem npazanuke. CKOJIbKO
CYIIIECTBYET BCEX BO3MOXKHBIX BAapHAHTOB, €CIU BEAYIIUMU MOTYT OBITH TOJIBKO
OJIHA JIEBOYKA U OJINH MaJIbUHK.

4) Pemure pasasiMu criocobamu 3amaay: M3 uudp 9, 7, 5, 0 cocraBistoT Bce
BO3MOYKHBIE TPEX3HAUHbIE YUCIA, B KOTOPBIX HET OJWHAKOBBIX IU(]p. CKOIBKO
cpeau uucell, MeHble 9007?

2. Pemenue 3aj1a4 Ha onpejieieHUe BEPOATHOCTH.

3agaunas gopmyJTHPOBKA.

1) CtyneHT 3HaeT OTBETHI Ha 25 3K3aMeHAMOHHBIX BONpocoB u3 60. Kakosa
BEPOSITHOCTh C/IaTh CTYACHTY dK3aMeH, €CJU JIJIsl 3TOT0 €My HEOOXOAMMO OTBETUTH
HE MEHEE YeM Ha JIBa U3 TPEX BOMPOCORB?

2) B smwmke Haxomutcs 15 KauecTBEHHBIX W 5 OpakOBaHHBIX JeTajeil.
Haynauy wusBnekarorcs 2 neranu. Haiftu BeposiTHOCTH TOTO, 4TO: a) 00e AeTaiu
OyayT KadyecTBEHHBIMH; O) OjHaA JeTalb OyJIeT KauyeCTBEeHHOW, a OJHa —
OpakoBaHHOI; B) 00€ /1eTanu OpaKOBaHHbI.

3. UccnenoBanne OMHOMHMAJIBLHOTO 3aKOHA paclpeieseHusl.



3anaynas popmMyIHpPOBKA.

1) B cpeanem mnsitas 4acTh NOCTYMAIOIIMX B MPOAAXKY aBTOMOOUIEH
HEKOMIUIEKTHBI. COCTaBUTh 3aKOH PACHPENCIICHUS CIIy4YalHOW BEIWYUMHBI X —
HEKOMILJIEKTHBIX aBTOMOOWJIEH W3 MATU BHIOPAHHBIX U HANTH BCE €ro YUCIIOBBHIE
XapaKTEPUCTHUKHU.

2) BeposTHOCT, mMONMy4YEHUsS paAUOCUTHANA TPU KaXKIOM mepenadu
onnHakoBas v paBHa 0,86. CoCTaBUTb 3aKOH pacIpeeIICHUS CIIy4YalHON BETMYUHBI
X —4nciia NoJy4YeHrs CUTHAJIOB M3 YEThIPEX MOCIaHHBIX U HATH BCE €r0 YUCIIOBBIE
XapaKTEPUCTHUKHU.

4. Pemienne 3aga4 Ha (popmMy.1y NOJIHOM BeposiTHOCTH M opmy.ry Baiieca.

3anauynas ¢popmyaMpoBKA.

1) brina npoBesieHa 0JiHa U Ta K€ KOHTPOJIbHAs paboTa B TpeX Kiaccax U3
onHoM napasmienu. B nepBom kiacce u3 30 00yyaronuxcsi 8 BHIMOIHUIN PadbOTy Ha
«OTJIMYHO», BO BTOPOM, IJie 28 00y4aromuxcs, — 6 «OTIIMYHBIX» paboT, B TPETHEM,
rae 27 obyyaromuxcs, — 9 paboT BBITIOJIHEHBI HA «OTIUYHO». HaliTu BEpOSITHOCTH
TOTO, YTO TepBas BbIOpaHHAS Haynaudy padoTa u3 padoT, MpUHAAJIEKAIINX KiIaccy,
KOTOPBIN TaK)Ke BbIOpaH HayIauy, OKAKETCS «OTIMYHOW.

2) Cpenu moOCTyNalwIIUX Ha TMPOBEPKY OJIUMNUAIHBIX padoT 30% ot
yueHukoB 10-x kmaccoB, 70% — or yueHukoB l1-x kiaccoB. BepoATHOCTH
HEBBITIOJIHEHUS PaboThl yueHukamu 10-x kiaccoB paBna 0,02, ais yuenukos 11-x
kiaccoB — 0,03. Haynauy B3sitast onummuaaHas paboTa oka3aiach BBINOJHEHHOM.
KakoBa BEpOSITHOCTB TOT0, UTO OHA BBHIITOJIHEHA yueHUKOM 10-T0 Kitacca?

5. PemieHue 3a1a4 Ha TeopeMbl CJI0KEHUSI U YMHOKEHHUS BEPOSATHOCTEIA.

3apauynas ¢opmyaupoBka. CamocTosiTenbHas paboTa MO MaTEMaTHKE
CollepKUT 3 3afaHusi. BEepoATHOCTH TOTO, UYTO YYEHUK BEPHO BBIIIOJIHUT MEPBOE U
BTOPOE€ 33/IaHUE OJMHAKOBHI U paBHbI 0,9; Tpethe — 0,8. HailTu BEpOATHOCTH TOTO,
YTO YUYEHUK BEPHO BBINOJIHUT, IO KpalHEN MEpE, 1Ba 3aJaHUs.

6. Pemnenue 3a1a4 Ha npumeHenue ¢gopmyiant Myaspa-Jlanmnaca.

3apauynas Qopmyauposka. I[IpoBonutrcs 200 He3aBUCHMBIX OINBITOB C
BEPOSATHOCTBhIO ycmexa B KaxaoM 24%. KakoBa BepOSTHOCTb YCIHEHIHOTO
npoBeneHus 50 onbIToB?

7. Pemienue 3a1a4 Ha popmyasl Myaspa-Jlaniaca.

3agaunas gopmyaupoBka. B npoaykimm HEKOTOPOTo MPOU3BOACTBA Opak
cocraBisier 15%. W3nenus otnpasisitorcss notpedurtenssM (0€3 MpOBEpKH) B
kopoOkax mo 100 wryk. HaliTu BEpOATHOCTH COOBITHS, YTO YUCIO OpaKOBAHHBIX
u3/1eui B KopoOke He mpeBocxoauT 20.

I Iucunniauna «Aaredopay»

1. Pemenne 3an1a4 no reopum ajaredpol MmaTpun. KBajgpaTHbie 1 IpsIMOYTOJIbHBIE
MaTpuilbl. JIMHEWHbIE  NEUCTBHUST  HAJ  MaTpullaMd W HMX  CBOMCTBA.
TpancnonupoBanue wmartpull. JlunaroHanbHass W CUMMETPUYECKAs MATPULBI.
YMuoxenue matpun; OOpaTHas MaTpuiia, CrOoCOObI €€ BBIYMCIICHHsS. 3alucCh U
pelIeHre CUCTEMBI N JIMHEWHBIX YPAaBHEHUH ¢ N IEPEMEHHBIMU B MATPUYHOU hopme.



3anaynas popmyaupoBka: /1S cleayomMX MaTpULl TPETHETO MOPSIIKA

1 -1 3 -4 -3 5
A=(3 3 6 um B=|3 -1 4
2 =2 4 5 -8 5

1) moka3ats, yto Mmatpuna S = 3A — 2B sABASETCA CUMMETPUYECKOM;
2) naiitu npousBeneHue AB u BA naHHbBIX KBaJApaTHBIX MaTpULL.

2. Pemienue 3anay mo Teopuu omnpeneautenei. OnpenenauTenn BTOPOTO U
MpPaBWIO HMX BblUUCIEHUS. OmNpenenuTenu TPEThEro MopsiAKa W NpaBUIIO HX
BbluncieHus. [loHsTue muHOpa M anredpanmveckoro JgomnoJHeHus. (OCHOBHbIC
CBOMCTBa omnpeaenuteneil. OnpenenuTenu BbICIIETO MOPSAKAa W METOJbl HUX
BBIYUCIICHUS.

3agaynas d¢opmyaMpoBKa. BpMHUCINTE CleAyOMUE ONpEaeIUTeNn
BTOPOTO, TPETHETO U YETBEPTOTO MOPSIKA

2 1 0 2
1 4 6

_|3 6 I 13210

A= 4l B—g 51 27,C—_1013

1 2 1 3

3. Pemrenue 3a1a4 1o Teopum ajaredpsl maTpun. Ksagpatueie MaTpuipl. CTeneHu
Matpull. MHorounensl oT Matpul. OOpatHas Marpuna. HeoOxonumoe wu
JIOCTATOYHOE YCJIOBHS CYIIECTBOBaHUS 00paTHOM MaTpuIlbl 11 AaHHO. Dopmyna
JUTS ONIpEACIIEHHs] OOPATHOM MaTpPHUIIBL.

3agaunas gpopmyJTHPOBKA.
1. Haiitu o6patayro Marpumy A~1 mis matpuiml

2 5 7
A=16 3 4
5 -2 -3

2. Pemuth MaTpuyHOE ypaBHEHUE:

4 -6\, _ (2 5

(2 1 )X B (1 3)
4. Pemienue 3a1a4 no teopum ajnaredpbl Marpuu. [IpsMoyroigbHble MaTpHIbL.
DOneMeHTapHble  MpeoOpa3oBaHHUs IMEPBOTO M BTOPOrO  pojia  MaTpPHIIbL

DOKBUBaJIEHTHBIE MaTpullbl. PanT Matpuiibl. Crioco0 HaX0XACHUS paHra MaTPHIIHI.
3anaunas popmyaupoBka. HailTu panru cieayomux MaTpull:

1 4 -1 1 3 =12
A=(1 4) B=[2 -1 4| c=[2 -1 3 5
2 -1 1 10 -6 1 10 -6 1

5. 3agauu Ha WcC/Iel0BaHHE COBMECTHOCTM W pellleHHe CUCTEeM JIMHEeNHBbIX
ajireOpanyecKuX ypaBHeHHil. MaTpuyHOE MPEICTABICHUE CUCTEMbl JIMHEHMHBIX
ypaBHEeHHI. PaHT MaTpuibl CHUCTEMBI U CHOCOO €ro ompeneseHus. Y CIIOBHE
COBMECTHOCTH CUCTEMBbI N JIMHEWHBIX YPABHEHUM C 1M HEU3BECTHBIMU.

3anauynasi popMyJIUPOBKA: Y CTAaHOBUTH COBMECTHOCTH CUCTEMBI IMHEUHBIX
anredpandecKnx ypaBHEHUH.



X1 — 2Xy — 3x3 = —3,
X, + 3x, —5x3 =0,
—x1 + 4x, + x3 = 3.

3x1 +x, —13x3 = —6

6. 3agaum Ha Mcciel0BaHUE COBMECTHOCTH W pelleHHMe CHUCTeM JIMHEHHBIX

ajJireOpanyecKux MeTo0M o0paTHOW MaTpuubl. MatpuuyHas (opma 3ammcu

CUCTEMBI JIMHEHHBIX ypaBHEHUN. Perenue cucremsl B MaTpuyHoit popme. OO0mas

cXeMa PeIIeHUS] CHCTEMbI IMHEHHBIX YPaBHCHHI C TIOMOIIIBIO OOPAaTHOW MaTPHIIBI.
3agaunas ¢gopmyiaupoBka. lccienoBath Ha COBMECTHOCTH CIIEIYIOIIHE

CUCTEMBI JINHEHHBIX YPAaBHECHUHN W HAUTH UX PEIICHHUE, UCTIOIB3YS METOJ] O0paTHOM

MaTPHIIBI:

2x—y+4z =15

3x—y+z=8

{x+3y=2
—2x+y+z=0

x—3y=28

7. 3aia4d HA WMCCJIe0OBAHHE COBMECTHOCTM M PelIeHHe CHUCTEeM JIMHEeNMHBbIX
anreopanyeckux wmeroaom Iaycca. Marpuunas ¢opMa 3amucu CHUCTEMbI
JUHENHBIX ypaBHEHUH. ODJeMEHTapHble MPeoOpa3oBaHUsSI CHUCTEMbl JIMHEHHBIX
ypaBHeHu#. [IprBeeHre MaTpUIIBl CUCTEMBI K cTyneH4aToMy Buy. OO1mas cxema
pELIEHUs] CUCTEMBI JIMHEHHBIX YpaBHEHUN MeToJ0M ["aycca.

3agaunas ¢opmyauposka. lccinenoBarb Ha COBMECTHOCTh M PEIIUTH
MeToaoM ["aycca crietyronine CUCTEMBI JIMHEHHBIX allre0pandecKuX ypaBHEHUI:

X, —4x, — 2x3 = =3, 2x1 —3x, +x3 =0,
3x1+x2+x3=5, x1+x2+x3=0,
3x1 - 5x2 - 6X3 = —7. 3x1 - 2x2 + ZX3 =0

8. 3ajauu Ha mccien0BaHHE COBMECTHOCTM W pellleHHEe CHUCTEM JIMHEeHHBbIX
ajqreopamyeckux MmetoaomM Kpamepa. [naBHbli U BcHoMorarelibHbIE
ONPEAECIUTENIN CUCTEMBI JIMHENHBIX ypaBHeHHU. Popmynsl Kpamepa peuieHus
CUCTEM JIMHEWHBIX anreOpandeckux ypaBHeHuil. MccrnepoBaHue COBMECTHOCTH
CHUCTEMBI JIMHEUHBIX YPABHEHHUUN B 3aBUCUMOCTH OT ONPEACIUTENST CUCTEMBI.
3apnauynas ¢opmysmpoBka. VccienoBarh U pemnth MetogoM Kpamepa
CJIEIyIOLIME CUCTEMBI IMHEWHBIX alreOpandecKux ypaBHEHHIA:
2% +3v = 8 x+3y—6z=12
{x y= 3x + 2y + 52 = —10
x—2y=-3
2x+5y—3z=6

9. Pemienue 3aJauym Ha omnpeaejieHHE CBOMCTB OCHOBHBIX ajire0panmvecKux
CTPYKTYP: OuHapHas anreOpanyeckas ornepanus U ee cBoiicTBa. OmnpezaeneHue u
IpocTeNMe cBorcTBa rpynil. OnpeaeneHue u MpoCcTENINE CBOMCTBA KOJIEL]

3anaynass  ¢gopmyampoBka: I[IpoBepuTh SABISIIOTCS JIM  yKAa3aHHbIC
anredpanyeckue CTPYKTYpPhl C BBEJACHHBIMU aJIr€OpanyecKUMH ONepalusMU
KOJIBLIAMH WJIM TIOJISIMMU:



1. MHO)kecTBO 4uncen BHIA a+b\/§’ rme a u b — pamnvoHaIbHBIE YHCTA
OTHOCHUTEJIBHO YHCIIOBBIX ONEPALNI CIOXKEHUS 1 YMHOKECHHUS.
a 0

0 b .
2. MHoxecTBO MaTpul BUIA , A€ a u b — JACUCTBUTCIIbHBIC YHCJIa
OTHOCHUTCJIBHO onepauuﬁ CJIOKCHUA 1 YMHOXKXCHUA MATPHIIL.
I[JDI KOJIbIIa YKa3aTb ACIIUTCIIN HYJIA.

10. 3agaum Ha BHINOJHEHHE AJIre0panyecKuX onepamuii B moJjie KOMIJIEKCHBIX
ynces. Anrebpanueckas ¢opma KOMIUIEKCHOro 4ucia. ['eomeTpuueckoe
MPEACTABICHUE KOMIUIEKCHOTO 4HCiIa. TpUTrOHOMETPUYECKAs] M MOKa3aTelbHas
dopma KOMIUIEKCHOTO uwucia. JleWcTBUS HaJ KOMIUIEKCHBIMM 4YHUCIaMU B
anredpanyeckoil U TpuroHomerpuyeckoi gpopme. @opmyna Myaspa. N3Bnedenue
KOpPHEW U3 KOMIUIEKCHBIX YHCEIL.
3agaunast GpopmMyJHPOBKA: BBINOIHUTE CIEAYIOMINE ACHCTBUA:
1) HaliTh AECTBUTENbHBIC 3HAYEHHSI X ,V W3 YPABHEHHUS
(1+D)x2+QR+id)x—A—-D)y=71+10);
2) HaliTU JEUCTBUTEIbHYIO ReZ 1 MHUMYIO ImZ 4acTu, eciu
2 (1-i)(2-2i)
T 1+ (1+D(1-20)
3) BEIYHCIIUTH IPUMeHss (GopMyTy Myaspa crenenb: ( —V3 — i)5;
4) Haiitn Bce kopHU /1 + [ ¥ IOCTPOUTH HX HA KOMIUIEKCHOH ITOCKOCTH;
5) pemuts ypaBHenue z* + i = 0.

IV Iucuuniuna «I'eomerpus»

1. PemieHue OCHOBHBIX 3aJa4 3JIEMEHTAPHOIl reoMeTPpUM Ha NPSAMON M
IUIOCKOCTH METO/I0M KOOpAUHAT. [[pAMOyTroiabHbIe KOOPAUHATHI TOUEK Ha MPSMOUN
Y IJIOCKOCTHU. Pelienre npocTenmmx OCHOBHBIX 33/1a4 3JIEMEHTAPHON FEOMETPUU B
KoopauHarax. OOmias cxemMa NpPUMEHEHUs KOOPAMHATHOTO METOAAa K PEIICHHIO
3a7a4 JIEMEHTapHON T€OMETPHUH.

3agaunas ¢opmysupoBka. B TpeyroibHMKE C BEpPIIMHAMU B TOYKAX
A(5;-1),B(—1; 7),C (—1; 2) naittu:
1) nepumeTp TPEyroJbHUKA;
2) IIMHY MEIUaHbl TPEYroabHUKA, IPOBEACHHON U3 BEPIIUHbI B}
3) UIMHY ero OMCCEKTPUCHI BHYTPEHHETO yria A;
4) TOUKyY MepeceueHUs] MeIMaH TPEYTOJbHUKA;
5) momaae TpeyroJbHUKa.

2. PenieHne MeTOaMH BEKTOPHO# aJiredpbl OCHOBHBIX 3324 3JeMEHTAPHOM
reomerpum. Koopaunarel Bekropa. J[yinHa BEeKTOpa, HANPABIAIOIINE KOCHUHYCHI
BeKTOpa. JInHEHBIE ONepaluy HaJl BEKTOPAMHU: CJIOKEHUE BBIYUTAHUE, YMHOKEHUE
BEKTOpa Ha uKcio. HennHelHbie onepanuy Hajl BEKTOpaMU: CKaJISIpHOE, BEKTOPHOE,



CMELIaHHOE MPOU3BEJAECHUE BEKTOPOB M HX OCHOBHBbIE CBOMCTBA. IIpumeHeHue

BEKTOPHO-KOOPAMHATHOTO METOJ[a K PEIICHUIO 33]]a4 3JIEMEHTAPHOU F€OMETPUHU.
3anaunas ¢gopmyampoBka. J[aHbl KOOPIMHATHI BEPIIUH MUPAMUIBI

S(-3;-3;-3) A(2;-1;-3) D(-1;2;-3) C(-2;—-1;1).

CpenctBamMu BEKTOPHOM anreOpbl HAWTH:

1) nmuny pedpa SA;

2) yros Mexy peobpamu SA u SC;

3) momaas rpanu ABC;

4) 00beM TUPAMHUIHI;

5) JUIMHY BBICOTHI TUPAMMUJIBI, ONYIIEHHOW 13 BepIInHbI S Ha rpadb ABC.

3. PemieHue MeTogamMM AQHAJWTHYECKOW TreoMeTPHMM OCHOBHBIX 3aJa4 Ha
NPSAMYI0 JIMHHI0 HA IUIOCKOCTH, 33aJaHHOM pa3HbIMHM cmocodamu. Cucrema
KOOpAMHAT Ha IUIOCKOCTH. OCHOBHBIE THWIIBI YPaBHEHHUS MPSMOW JIMHUM Ha
IJI0CKOCTHU. Pacrmonokenue npsiMoil OTHOCUTEIIBHO CUCTEMBI KOOpJIMHAT. B3anuMHOe
pacronoKeHue ABYX MPSIMBIX Ha IUJIOCKOCTH: YIOJ MEXKAY JIBYMs HPSIMBIMU;
YCJIOBUE MAPAJJIEIBHOCTH M NEPHEHIUKYISAPHOCTA. METOIHMKa COCTaBJICHUS
YpaBHEHUI MNPSIMBIX JUHUN MO pa3Iu4HBIM criocoOaMm ee 3agaHusd. [IpunoxeHus
TEOPHH MPSMBIX K PEIIECHUIO 33/1a4 AJIEMEHTaApHON T€OMETPHUH.

3agaunasi popmyaupoBKa. [laHbl BepiinHbl Tpeyroasuuka A (4;4) ,
B (—6; 1), C (—2; —4). Haiitu :
1) ypaBHeHue ctoponsl AB;
2) ypaBHeHUE BbICOTHl CH;
3) ypaBHEHHE MEIMAHbI, IPOBEICHHON 13 BEPIINHBI A;
4) ypaBHEHHE OMCCEKTPUCHI BHYTPEHHETO yria npu BepiuHe C;
5) ypaBHEHHE IPSIMOM, mpoxodiieit yepe3 Touky C, nmapajuiesbHo cTopone AB
6) pacctosnaue ot Touku C 1o npsimoii AB.

4. PemieHue MeTogaMM AHAJNTHYECKON TeoMeTPHM OCHOBHBIX 3a1a4 Ha
KpHuBble BTOPOro mopsinka. OnpeneneHus OKpyKHOCTH, DJUIUICA, TUIEPOOIIHI,
napaboJIbl Kak TEOMETPUIECKOTO MHOKECTBA TOUYEK Ha TIOCKOCTH. KaHoHMUYeckux
YpPaBHEHUN OKPYKHOCTH, JJUIMIICA, TUNEPOOJbl, MMapadoibl HUX OCHOBHBIC
napametpbl. UccrnenoBanre (GOpMbI U PpacloOSIOKEHUS HA IUIOCKOCTH KPHUBBIX
BTOPOTO MOPSJIKA [0 UX KAHOHUYECKUM ypaBHEHUSIM. [[priokeHus: TeOprun KpUBBIX
BTOPOTO TOPSIAKA K PEIICHUIO 3a/1a4 SJIEMEHTApPHOU IreOMETPHH.

3agaunas popmyampoBka. Onpenenurs Jjs CIEAYIOUUX KPUBBIX BTOPOTO
MOpsiIKa TOJYyOCH, KOOPAWHATHI (DOKYCOB M OIKCIEHTPUCHUTET, YpaBHEHUS
JTUPEKTPUC U ACUMIITOTHI U U300pa3UTh CXEMATHYHO:
1) smmanc: 3x% + 4y? — 4 = 0;
2) runepbona: 9x% — 16y? — 144 = 0;
3) mapabona: 4y? = 24 x.

5. Pemienune MeTogaMH AHAJMTHYECKON TreOMETPMH OCHOBHBIX 3224 Ha
NpuBeJeHue 001ero ypaBHeHH BTOPOro MOPSiAKa K KAHOHHUYECKOMY BHIY:



OOwree anredbpandyeckoe ypaBHEHHE JIMHHUNA BTOporo mopsaka. Kmaccudukanms
KPHUBBIX BTOPOTo Topsiika. OCHOBHbIE METOJbI MPHUBEIEHHS OOIIEro ypaBHEHHS
KPUBOW BTOPOTO MOpsiIKa K KaHOHMYECKOMY BHUAY. [IpHiioskeHus: TeOpUu KPUBBIX
BTOPOTO MOPS/IKA K PELICHHIO 3a/1a4 AJIEMEHTapHON Te€OMETPHU

3agaunas ¢opmyaupoBka. OnpeAenuTb THUI JMHUM BTOPOTO MOPSIKA,
HaMMcaTh €€ KAHOHUYECKOE YpaBHEHHUE U U300pa3uTh CXEMATUYHO:
1)9x?% + 16y% — 54x + 64y + 1 = 0;
2)4x% —y? —16x— 6y +3 =0;
3) 2x% + 2y? —3x — 4y — 10 = 0;
4)3y? —12x — 6y + 11 = 0.

6. PemieHue meTogaMu AaHAJMTHYECKOW TreoMeTPpUM THIIOBBIX 3aJa4 Ha
IVIOCKOCTh M NPSAAMYK JIMHHKO B mnpocrpaHcrBe. CucremMa KOOpIMHAT B
IIPOCTPAHCTBE. YPABHEHUS IUIOCKOCTM MW YpPaBHEHHs MPSIMOM JIMHUM B
IIPOCTPAHCTBE, 3aJaHHOM Pa3IMYHBIMU clIoco0aMu. B3anMHoe pacnonoxenue aByx
IUIOCKOCTEH; B3aMMHOE PACIOJIOKCHUE ABYX IPSAMBIX; B3aHUMHOE PACIOJIOKCHUE
PSAMON M TUIOCKOCTH. [IpnitokeHus Teopuu NMpsAMBIX U IJIOCKOCTEN K PELICHUIO
3a/1a4 3JIEMEHTAPHOU r€OMETPUH B IIPOCTPAHCTBE.

3agaunas dpopmyanpoBka. JlaHbl YEThIPE TOYKHU
A (—3;-3;-3),B(2;—-1;-3), D(—1;2;-3), C(—2;—-1;1). CocraBuTh
YpaBHEHHSL:

1) mockocT « , mpoxosie yepes3 Tpu Touku A, B u C;

2) npsIMOi, MpOXOAIEH yepe3 1Be TOUKU A U B;

3) mpsiMoii 1, mpoxoasuieit uepes TouKy D, neprneHIuKyIsIpHO IOCKOCTH a;
4) npsimoit [, mpoxoasien yepe3 Touky C, napajjienbHo npsaMoit AB;

5) paccTosiHue OT TOUKHU D J10 TJIOCKOCTH .

7. Pemnenue 3ag1a4 MeToamMy aHAJIUTHYECKON reOMeTPUH HA HCCJIEAOBAHHE
(¢opbl U pacnmosioKeHUs] MOBEPXHOCTEH BTOPOro MOPSIAKA B NMPOCTPAHCTBE.
OO6miee ypaBHEHHE MOBEPXHOCTH BTOpOro mopsjaka. CyTh METOJla CEUCHUN M €ro
NPUMCHEHUE B HCCICAOBAaHUU (OPMBI IMOBEPXHOCTEH BTOPOTO IOPSIIKA.
Kanonuueckue ypaBHeHUs! chepbl, SJUTUIICOUIOB, TUIIEPOOTIOU]IOB, MapadoIonI0B
Y UX OCHOBHBIE CBOMCTBA. [IpuiokeHust TeOpuu MOBEPXHOCTEN BTOPOTO MOPSIKA K
PEIICHUIO 3a]1a4 AJIEMEHTAPHOW T€OMETPUU

3agaunas popmyaupoBka. OnpeaennuTb, IPUMEHSSI METOI TAapaAJIEIbHBIX
CEUCHM, BUJI CICIYIOIIUX MOBEPXHOCTEM:
1. 4x* —y* +8z%> +16 = 0,
2.3x% — 4y? +24z% = 0;
3.16x% + 9y? — 144 z = 0;
4.3x%—2y? —24z=0;
5.2y% —5z2—-20=0.



8. Pemienue 3a1a4 MeToJaMM AHAJUTHYECKON IeoMeTpUM Ha IpHUBeJeHHe
o011ero ypaBHeHHs NOBEPXHOCTEH BTOPOro MOPSAAKA K KAHOHMYECKOMY BHY.
[MunueaprYecKre U KOHUYECKUE ITOBEPXHOCTH B IIPOCTPAHCTBE U UX ypaBHEHHUS.
[ToBepxHOCTH BpalieHus B mpocTpancTBe. OO0IIast cxeMa ONpeeeHns, UCXOs U3
o0IIero ypaBHEHMs] IOBEPXHOCTH BTOpPOro MoOpsiika, ero tuma. MeToauka
IpUBEIEHUSI OOIIEro YpaBHEHUS IOBEPXHOCTHM K KAHOHMYECKOMY BHUY.
CxemMaTHYHOE ONMCAHME PAaClOJOKEHUS B YKAa3aHHOW BbIOpDAHHOW CHCTEME
KOOpAUHAT.

3apauynas dopmyaupoBka. OnpenennTs TUN KaXAOW U3 CIHEAYIOLINX
MOBEPXHOCTEH, HAMKMCATh €€ KAHOHWYECKOE YpaBHEHHE U N300pa3nuTh CXEeMaTUYHO:
1) x%2 + 4y? +9z%2 — 6x + 8y — 36z = 0;
2)4x% —y? —z2+32x — 12z + 44 = 0;
3)3x% —y? +3z2—18x+ 10y + 12z + 14 = 0;
4)46y% + 6z% + 5x + 6y — 30z — 11 = 0.
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