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PA3JIEJI 1. PE3YJIBTATBI OBYUEHMUS 11O KYPCY BHEYPOUHOM
AEATEJIBHOCTHU

«JIOTUCTHUKA» HA YI'TYBJIEHHOM YPOBHE B 10-11 KJTIACCAX

1.1. KinioueBble u3mMeHeHns (eepajibHOI0 rocy1apcTBEHHOT0 00Pa30BaTeJIbHOIO

CTAaHJAAPTA CPeHero 001mero 00pa3oBaHusl B 4ACTH 00yUeHHsI MATeMAaTHKe

1.1.1. TpedoBanusa ®PI'OC COO k pe3yabTaTam 00y4eHUsI MATEMATHKe

Ha yrJyo6uaeHHoM ypoBHe B 10-11 kiaccax

B cBmu ¢ npuHATHEM OOHOBICHHOTO (eAepaTbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNBLHOTO CTaHJApTa CpeaHero oomero odpazoBanus (mpukas MuHHCTEpCTBA
npocsenieHus Poccuiickoit @eneparuu ot 12.08.2022 Ne 732 «O BHECEHUM U3MEHEHUM
B (eAepanbHblil TOCYJapCTBEHHBIM 00pa30BaTeNIbHbIA CTAaHIAPT CPEAHEro OOIIEro
oOpa3oBaHMsI, YTBEP)KICHHBIH TpHKa3oM MuHHUCTEpCTBA OOpa3oBaHWsI W HAyKH
Poccuiickoit ®eneparuu ot 17 mas 2012 1. Ne 413») (manee — ®I'OC COO, Cranmapr)
B COJIEp)KaHUM MaTeMaTuyeckoro oopazosanus B 10—11 kimaccax mpou3onui n3MeHeHUs,
HarpaBJIeHHbIC Ha peann3aiuio KoHuenmuu pa3BuTus MaTeMaTHIeCKOro 00pa3oBaHusl B
Poccuiickoit @enepanuu (2013) u BeinosHenue nopydeHus: [Ipesuaenta Poccuiickoit
denepanun «00ECIEYUTh COBEPIICHCTBOBAHKE MPEIMOTaBaHUS YICOHBIX TPEIMETOB
«MaTeMaThuKa» 1 «MHPOpMAaTHKa» B 00111€00pa30BaTEIbHBIX OPraHU3aIUsIX, YCTAHOBUB
WX MPUOPUTET B YIeOHOM TUTAHE U CKOPPEKTUPOBAB COJIEPIKAHKME TPUMEPHBIX OCHOBHBIX
o0Opa3oBaTenbHBIX MporpaMm od1iero oopazoBanms» (nexkadbpp 2020 1.).

[Ipexxne Bcero cneayer OTMETUTh, YTO B HOBOM penmakiuu Cranmapra ObLIH
KOHKPETU3UPOBAHBI U CTPYKTYPUPOBAHBI JIMYHOCTHBIC, METANIPEAMETHBIC, TTPEAMETHBIC
pe3ynbTaThl 00y4deHus. ITO 00Iee U3MEHEHHE, KAaCaIoIIeecs BCeX yUeOHBIX MPEMETOB,
B TOM YHCJIC 1 MAaTEMAaTHKH, B&YKHO C TOW TOYKH 3PCHHS, YTO KOHIICTITYaJIbHbIC OCHOBAHUS
CraHmapTa OCTaIMCh MPEKHUMH, U OH IIPOJI0JDKAET CBOC PA3BUTHE B TOM )K€ IMapaurMe,
OJTHAKO C YY€TOM M3MEHEHUH, TPOUCXOSIINX B HAyKe, 0OIIECTBE M TOCYIapCTBE.

B oOnoBnenHom CraHmapTe NpEeAMETHBIC PE3ylbTaThl OCBOSHHS OCHOBHOM
o0Opa3oBaTeNbHON TPOrpaMMbl IS yUEOHBIX MPEAMETOB Ha YriayOJICHHOM YpPOBHE
OpUEHTHUPOBAHbl  MPEUMYIIECTBEHHO  HAa  MOJATOTOBKY K  MOCJEAYIOLIEMY
npodeccruoHanbHOMY O00pa30BaHUIO, pPa3BUTHE WHAMBUIYAIBHBIX CIIOCOOHOCTEH
oOyuvaronuxcst nmyrem Oosee TIIyOOKOro, 4eM 3TO IMpeaycMaTpuBaercs 0a30BbIM
KypCOM, OCBOEHHMS OCHOB HAayK, CHUCTEMaTHYECKUX 3HAHUH M CIOCOOOB JEHCTBUM,
OpPUCYLIUX JAHHOMY yueOHOMY npenmMeTy. CoriiacHO 3TOMY MOJIO0KEHUIO ONpPEeesieTcs

OpUEHTAallMs YIIIyOJIEHHOrO Kypca MaTeMaTUKH Ha MHTEPECHl, TOTPEOHOCTH



U BO3MOXHOCTH TeX OOydJaroumuxcsi, KTO OyJIeT UCIOJb30BaTh MaTEeMaTUKY
B Mpodeccuu, MNpexKIe BCEro WHXKEHEPHBIX, TexHojoruueckux, |T u mnpounx
HampaBieHuil. HamoMHuM, 4TO TpaJulIMOHHAs MporpaMMa yYriyOJEHHOTO H3y4YeHUs
MaTEeMaTUKU OblJIa OPUEHTHUPOBAHA Ha TeX OOyYarolIUXcCs, KTO TUIAHMPOBAJ CBs3aTh
CBOIO Oyayilyto mnpodecCHOHAIbHYIO NESITEeIbHOCTh C MaTeMaTuko. BaxkHo, d4TO
NOTpeOHOCTH OYIYIIMX MATEMATUKOB MOTYT OBITh YCIICHITHO PEaIn30BaHbI 3a CUET
«HAJICTpauBaHUs» OOMIETO Kypca JOMOJHUTEIBHBIM COJEpXKAHUEM OO0y4YeHUS,
MOJIYJISIMU, KypCaMHU BHEYPOUHOM JEeATENbHOCTH, KPY>KKaMH, JETHUMU/3UMHUMU
[IKOJIaMH, B TOM YHCJIE TIO OJIMMITUATHON MaTeMaTuKe.

[IpeameTHbIe pe3ynbTaThl, Kak U B Ipeabiayiieid Bepcun CTaHmapTa, ONMHMCAHbI
C MHCIOJIb30BAaHUEM €IUHOW TEPMHMHOJIOTMH «OINEPUPOBATh IMOHATHUEM/CBOOOIHO
ONEPUPOBATH MOHATHUEM», UYTO IMO3BOJISIET COOIIOAATh MPEEMCTBEHHOCTh B Pa3BUTUU
nporpaMM  0a30BOro W YINIyOJIEHHOTO  YpOBHEH, MaTeMaTH4YeCKUX KYpPCOB,
MaTEMaTHYECKOTO pa3BUTHs oOydarommxcs. [lpu 3ToM B HOBOM  pemgakiuu
o yrayOJeHHOMY KypCy MpEICTaBJIE€Hbl HE TOJBKO TpPEOOBaHUS, IOMOJHSIOIIAE U
pacupsonie TpeOoBaHUs 1O 0a30BOMYy KypcCy: «TpeOOBaHMS K MPEIMETHBIM
pe3ynbTaTaM OCBOCHHS YIIyOJIEHHOTO Kypca MAaTeMaTWKH JOJDKHBI —BKJIIOYATh
TpeOOBaHMSI K pe3yJbTaTaM OCBOECHHMS 0a30BOro Kypca H  JONOJHUTEIBHO
OTpa)xaTh:...», OHU MPEJCTABIEHbl B NOJHOM 00bEME, YTO 3HAYMTENIbHO YNPOIIAET UX
MOHMMAaHUE U paboTy ¢ HUMH.

CrnenyronuM BaKHBIM MOMEHTOM SIBIISIETCSI HOBO€ TPEICTaBICHHUE CTPYKTYPHI
yueOHoro npenmera «Marematuka» ajist ooyuaromuxcst 10—11 kinaccoB, KoTopyro, Kak
u B 7-9 knaccax, 00pa3oBajiu Tpy U3yd4aeMbIX MapaieIbHO YU4eOHBIX Kypca: « Anredpa
U Hayajla MaTeMaTH4ecKoro aHaiuzay, «l'eomerpusi», «BeposTHOCTh M CTaTUCTHUKA».
OcHoBHOE cojepkaHue yuyeOHOro kKypca «BeposTHOCTh M CTaTHUCTHKa» paHee ObLIo
peACTaBICHO B Kypce ajareophl.

OCHOBHBIMU  JIMHUSIMH ~ COJAEpKAHMSI 3TOrO0 Kypca CTajd  BEPOSTHOCTb,
CTaTHCTHKA, KOMOWHATOpHKa, Tpadbl, Joruka, MHOXecTBa. [laHHBIA Kypc MMeeT He
TOJBKO TEOPETUYECKUN, HO IPUKIATHOM U IPAKTUYECKUM XapakTep, B COIACPIKAHUE
oOyuYeHHsl BKIFOYECHBI TPAKTUUECKHE paOOThI, a BUABI JEATEIBHOCTH — MaTeMaTHUECKUE
AKCIIEPUMEHTHI.

PackpeiTue wupeit CraHgapra OCYIIECTBISICTCS B TaKUX HOPMATHBHBIX U
METOJIMYECKUX TOKYMEHTaX, KaKk (eepanbHas 00pa3oBaTelbHas MPOrpaMMa CpeIHEro
obmero oOpaszoBaHusi W (denepanbHas padboyasl Mmporpamma Io yueOHOMY TpeaMeTy

«MaremaTukay.



B denepansHoli 00pa3zoBaTeNbHOM IporpaMme IpeACTaBlIeH Y4YeOHBIN ILIaH,
COTJIacCHO KOTOpoMy Ha u3ydeHue marematnku B 10-11 kiaccax Ha yriryOJIeHHOM
YPOBHE JOJDKHO OTBOAMTHCS HE MeHee 8 4 B HENENI0 B TEUEHUE KaXIOro roja
o0y4eHMsl, U3 HUX Ha Kypc «AnreOpa M Hayaia MaTeEMaTHYECKOro aHanu3a» — 4 4, Kypc
«I'eomeTtpusi» — 3 4, Kypc «BeposTHOCTb U CTAaTUCTUKI» — 1 4.

Huxe npuBogsTcst pparMeHThl IPUMEPOB YUEOHBIX TJIAHOB JUJIS ABYX Mpodumeii,
r1€ MaTeMaTHKa H3y4aeTcs Ha YIIYOJIEHHOM YpPOBHE, — HMHXXEHEPHOIO U
MH(POPMAITMOHHO-TEXHOJIOTUYECKOTO.

Tabnuya 1

[Tpumep yueOHOro mana Jjsi TEXHOJIOTMYECKOro (MHKEHEPHOT0) TPpOoduiIs

(c yriyOJIeHHBIM U3ydeHHEM MaTeMaTHKHU B (pu3uKHK) (BapuaHT 1)

Marematuka u  AnreOpa u Hadana v 4 4 4 4
uHpOpMAaTHKa  MaTeMaTHYeCKOro aHajlu3a
['eomerpus v

BepoaTHOCTh U cTaTUCTUKA v 1 1 1

Tabruya 2
[Tpumep yueOHOTO MIaHa JJis TEXHOJIOTUYECKOro (MH(OpMAIMOHHO-
TEXHOJIOTHYECKOT0) poduiis (C yriyOJIeHHBIM NU3YyYEeHUEM MaTeMaTUKU
u nHpopMaTHKK) (BapuaHT 2)

Marematuka u  AnreOpa u Hadasa v 4 4 4 4
nHpopMaTHKa  MaTeMaTHYeCKOro aHajau3a
I'eomerpus Y

BeposTHOCTB M cTaTHCTHKA Y 1 1 1 1

OTtMmeTuM, 4TO, KAK W paHee, BO3MOXXHO YBEIMYCHHE YHCIa Y4eOHBIX YacoB
Ha 000N M3 JaHHBIX KypcoB. Hampumep, ecin B JIeHUCTBYIOIIEM Yy4yeOHOM IUIaHE
o0pa3oBaTenbHON OpraHU3allui Ha U3yUYCeHHUE aJireOphl M HAYall aHalln3a OTBOJIUTCS 6 U,
TO B HOBOM IUJIAHE, C YYE€TOM BBIAEJIEHUS BEPOSTHOCTHO-CTATUCTUYECKOTO MaTepHUaia
B OTZIETILHBIN KypC, MOKHO JOOABUTh Ha Kypc anreopsl 1 4.

OenepanpHass paboyas mporpaMma  COACPKUT  PE3yJbTaThl  OOydYCHHS,
colepkaHue OOy4YeHUsT M TEMaTUYEeCKOe IUIAHWPOBAHUE, paclpeliesieHHbIe MO rojiaM
oOyueHus. B TemarhueckoM IIJIAHUPOBAHUM JAHO MPUMEPHOE paclpeiesieHue
y4eOHOTO BpPEMEHM U OIKCaHbl OCHOBHBIE BHJBI JEATEIBHOCTU OO0YyYarOIIUXCH,

O6CCHC‘{I/IBaIOHII/I€ JOCTHXKCHHUC IIJIAHNPYCEMBIX PC3YJIbTAaTOB O6y‘ICHI/I}I.



1.1.2. Ocodennoctu ¢eaepaibHOil padoyeil MporpaMMsbl o Kypcy BHEYPOUHOii
AeATeJbHOCTH «JIorucTHKa» yriay0JeHHOTrO YPOBHS

BrigenuM yeTbipe OCHOBHBIX MOMEHTA, CBA3aHHBIX C (hefiepanbHoi paboueit
MPOrpaMMOil yriTyOJIEHHOTO YPOBHS.

Ctpyktypa denepanbHOii  paboueld  mporpaMMbl  y4eOHOro  mpeamera
«MaremaTuka» Ha yriIyOJIGHHOM YpOBHE OTBeYaeT OOIIel CTpyKType (eaepanbHbIX
pabouux nporpamm. B Hee BXoAsT:

llosacnumenvras 3anucka, BKIIOYAIOMIAS:

— 0OIIYI0 XapaKTepUCTUKY yueOHOTo npeamMera «MaTtemMaTnkay;

— 1IEJIM U OCOOCHHOCTH M3yUeHUs ydeOHOro mpeamera «MaTemaTrkay;

— MecTo y4ebHoro nmpeamera «MaTemaTuka» B y4eOHOM IJIaHE.

lInanupyemvle pesynrbmamsl OCBOEHUs Yy4deOHOro mnpeamera «MaremaTukay
Ha yri1yOJI€HHOM YpPOBHE:

— JMYHOCTHBIE PE3YNbTAThI;

— MeTarpeMETHbIC PE3YyJIbTaThI.

IIpoepammul kypcos (3 MporpaMmbl), BKITFOYAIOIIHE:

— 1IeJIM U3yUYeHHs YueOHOTo Kypca;

— MECTO y4eOHOro Kypca B yueOHOM IJIaHE;

— TPEeIMETHbIE pe3yJbTaThl OCBOCHHS (denepanbHO paboyeil MmporpaMMel

(o rogam oOyueHus);

— cojepkaHue yueObHoro Kypca (1o rogaM o0y4yeHus);

— TeMaTU4eCcKOe MJIaHUPOBaHUE YU4eOHOTO Kypca (110 rogaM 00y4YeHus).

JIMYHOCTHBIE U METaNpeIMETHBIC PE3YJIbTaThl OCBOCHUS Kypca BHEYPOUHOM

nestenbHOCTH «MaTemMaTukay TPEACTaBIeHbl MO MPEAMETY B IEJIOM, MpHU

3TOM JaHbl OHHU B COOTBETCTBUU C €IUHOU IPUHATOM CTPYKTYpPOH, HO

KOHKPETU3UPOBAHbl MMEHHOC YYETOM CIEUU(PUKN MATEMATUKU U €€ U3yYCHUS

Ha ypOBHE CPEAHETO 00Iero 00pa3oBaHus Ha YriIyOJIeHHOM ypOBHE.

B TemarnuyeckoM TIUIAaHMPOBAaHWHU, KaK W MPUHATO, JAETCAd pacrnpeeeHue
colepKaHUsl MO TEeMaM C YKa3aHUEM PEKOMEHIYEeMbIX 4YacoB Ha HX H3y4YCHHUE.
Conepxanue TpPEACTaBICHO KPYMHBIMH TEMaTHUUYECKUMU OJOKaMH, YTOOBI aBTOPBI
IpPOrpaMM M YYEeOHHKOB, YUUTENIsl, COCTABISIONINE CBOM aBTOPCKUE MPOTPAMMBbI, MOTJIU
BIIUCATHCSI B 3TH PaMKU M HAaWTU CTPYKTYpUpPOBaHUE, AJIEKBATHOE OTpaOOTaHHBIM U
3apEKOMEHJIOBABIIUM Ce€0sl B TIPAKTUKE OOYYEHHS METOAMYECKUM TMOJXO0JaM U
npuHiunaMm. B denepansHoit paboueld mporpaMme OTMEYEHO, YTO aBTOp padoueit

IIporpaMMbl BIIpaBC YBCIWMYUTb UJIW YMCHBIIUTL IIPEATOKCHHOC YUCIIO y‘le6HBIX qaCoB



Ha TeMy, 4TOObI YrilyOUTbCS B TEMATHKy, 0oJjiee 3aMHTEPECOBABIIYI0 YUYEHUKOB, WIH
HalpaBUTh YCWJIMS Ha MPEOJOJIEHUE 3aTPyJHEHUH, YTO JOMYCTUMO TaKXke JIOKaJIbHOE
nepepacupeieicHie W IEpPEeCTaHOBKA JJIEMEHTOB COACpKAHMUSI BHYTPH  JIAHHOTO
KJ1accay.

[IpyHuunuaneHas  NMO3ULKA  Pa3pabOTUYUKOB  (efiepalbHOM  MPOrpamMMbl
3aKJIIOYAeTCs B TOM, YTO KOHTpPOJIb HE (UKCUpPYETCS B MPOrpaMMe, KOJUYECTBO
IPOBEPOYHBIX PAOOT (TEMAaTUYECKUII M MTOrOBBIM KOHTPOJIb KadecTBa YCBOEHUS
y4eOHOro Marepuaja) U UX TUI (CAMOCTOSTEIbHbIE U KOHTPOJIbHBIE PabOThI, TECTHI)
OCTalOTCA Ha yCMOTPEHUE yuuTens. Takke yUYUTeNb BIIPaBe YBEIUYUTh UM YMEHBUIUTD
YHUCIIO y4eOHBIX YacOB, OTBEJCHHBIX Ha 0000IeHWE, MOBTOPEHUE, CHUCTEMATH3AIHIO
3HAHUI 00y4YarOIIMNXCA.

[TomuepkHYyTO, YTO «EAUHCTBEHHON LIETBI0 U KPUTEPHEM SIBISIETCS JTOCTHKEHUE
TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYCHUS, YKa3aHHBIX B TPOTPAMME).

Jist obecnieuenus mpouecca (GOpPMHUPOBAHUSA NPEIMETHBIX UM METANPEIMETHBIX
pe3ynbTaToB  OOy4eHMs] B~ TEMaTHYECKOM  IUIAHUPOBAHMM  IIPENICTaBJICHbI
COOTBETCTBYIOILIME BUJBI JIEATEIBHOCTH, HaIlpaBJICHHbIE Ha (POPMHUPOBAHUE MPOUYHBIX
IpEeIMETHBIX HAaBBIKOB U METanpeIMEeTHbIX HaBbIKOB. Crienugpuka yriyoJeHHOro Kypca
HpOSIBISICTCS] B MHTEUIEKTyaIU3allMi BUJIOB JEATEIBHOCTU (BBIOMpATh, Mpeiaratb 1
00CYX/IaTh aJITOPUTMBI, CIIOCOOBI PEIICHHS 3a/laud), B YBEJIWYEHUU [IOJIM 3aJaHUMN
UCCIIEZIOBATEIBCKOTO XapaKTepa, B YCHIEHUH TEOPETUYECKOM cocTaBisomen (padota
C TEOpHUEH) U JIOTUYECKONW KOMITOHEHTHI.

Heo0xomumMocTh UCTIONb30BaHus IIU(PPOBBIX PECYPCOB TaKKe OTpakeHa B BUIAX
JESTeIbHOCTH B TeX TemaxX, IJe 3TO Leiaecoo0pa3Ho, MOMYEPKUBACTCS IMOTEHIIMAI
U(POBBIX PECYPCOB, MPEXKIE BCEro, JUIsl Pa3BUTUS HUCCIENOBATEIBCKUX YMEHUH
00yJaromuxcsi, OCBaNBAIOLINX MTPOrPaMMy YTITyOJICHHOTO YPOBHSI.

B Bugax  neATENbHOCTH  OTpaxkaeTcsa  MpOAODKEeHHE  (popMHupoBaHUS
(YHKIIMOHAJIBHOW MaTeMaTHYeCKON TpaMOTHOCTH, BO MHOTHUX TeMax OOyJaroIIMMCS
npenaraeTcss MPUMEHATh MaTeMaTHYeCKHe 3HaHMs I pelIeHHs 3adad U3 JPyTrux
MPEIMETOB, a TAK)K€ B PEANIbHBIX JKU3HEHHBIX CUTyauusx. Hamo ctpemurbest kK Tomy,
YTOOBI JIJIs1 00Y4aIOIIKXCsl, OCBAMBAIOIINX MAaTEMaTUKy Ha yriyOJeHHOM ypOBHE, OBLIO
XapaKkTepHO YMEHHE MCCIEI0BAaTh U MOJIEIUPOBAThH CIOKHbBIE MPOOIEMBI, pa30UpaThCs
C HETUIIMYHBIMU KOHTEKCTaMH, pabOTaTh C pa3HBIMH MCTOYHHKAMH W HH(pOpMAaIuei,
IPEICTaBICHHON B pa3iMuYHbIX (OopMax, CO3AaBaThb HOBBIE CTPATErMM Ui PELICHUS
npo0JsieM, NPOSBIATh MHTYULIMIO, PacCy’KIaThb, MCIOJIb30BAaTh ISl MOJEIUPOBAHUS

(opMaIbHBIN S3bIK MATEMATHKHU.
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C BBeneHueMm yrayOJeHHOTO OOydYeHHsI Ha YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHMsI CTAHOBUTCS AaKTyaJbHBbIM pealu3alus MPEeMCTBEHHOCTH OOyUYEHHUS.
C TOuYKM 3peHHs TMPEEMCTBEHHOCTH BaXKHO BBICTPOUTH CHCTEMY OOYYECHHS
Ha YIUIyOJICHHOMY YPOBHE Ha €IMHBIX OCHOBAHHMSX W COXPaHUTh BCE BaKHEHIIMe
OPUHIMIBI, HAa KOTOPBIX YCHEIIHO pa3BUBANACh JAaHHAs CUCTEMa Ha MPOTSHKEHUU
HECKOJbKUX  JecaTtuiieTudd. HamoMHMM, 4YTO TNPUHLMIBI  yCHENIHOW  padoThI
MaTEMaTUYECKUX KJIAacCOB ObUIM CHOPMYJIUPOBAHBl OJHUM U3 HMX co3JaTened —
H. H. KoHCTaHTHHOBBIM, U CETOJHSI OHU MPUMEHUMBI KaK JIJIi OCHOBHOTO OOIIIETO0, TaK
U 1151 CPETHETO 00111ero 00pa3oBaHusl.

o Twamenvhocms: O3HAYAET, YTO TeMa MPOXOAMUTCS TIIATEIHHO, 3aKOHYCHHBIM
MO0 CMBICTY (pparMeHTOM, YTO HE MCKJIIOYAaeT IMOCIEAyIOIMero Bo3BpaTa K TeMe
Ha HOBOM, 00Jiee BEICOKOM, COJIEP>KAaTEIbHOM YPOBHE.

«Yuenux, romopwlii 00un paz ue20-mo HeOONOHsAN, OpYeoU pa3z ue2o-mo
HeOONOHs, 3acopsem, HAKOHeY, C80I0 y4eOy 00 Mmoo, Ymo emy CIMAaHo8UMCcs NPOMuEHO
6 Heti oacumvy (H. H. Koncmanmunos).

e Hemoponiugocms: O3HA4aeT, YTO Ha KAXKIYIO TPYAHOCTh YYHTEIh TPATUT
CTOJIbKO BPEMEHH, CKOJIBKO HYKHO.

«He 6eoa, ecniu npotideno mano. A 6eda nHauunaemcs moaoa, Ko20a HyJCHO YMo-
mo «npoumuy K onpeoeneHnomy cpoky» (H. H. Koncmanmunos).

o CamocmosamenvHocms: O3HAYAET, YTO 3HAUMUTEIbHAs 4YacThb TEOPETHUECKOIO
MaTepHraia OCBauBaeTCA 00YJaIONUMUCA CAMOCTOSITEIbBHO — OHU CaMU 00OOCHOBBIBAIOT
OO0JIBIIIYIO YaCTh MpEIaraeMbIX ISl U3y4eHUs (DaKTOB U yTBEPKIACHUIA.

«llpsmoii  pacckaz yuumens manodggexmusen, ... OCHOBHLIM CHOCOOOM
nOOCKA3KU yuumers CMAHOBUMCSL CMpPYKmMypuposanue mamepuanay
(H. H. Koncmanmunos).

OTU NPUHIUIIBI JIETJIM B OCHOBY KOHIIENITUU Pa3paboTKu deaepanbHol padoyeit
OporpaMMbl MO MaTeMaTHKE YIIIyOJIGHHOTO YpOBHS, H ISl  3(PQPEKTUBHOCTU
U TIOBBIIIEHUS KadyecTBa OOyuyeHuss TpeOyeTcsi, YTOObl W YYHUTENb CJIEAOBAIl UM,
peansysi CBOIO METOJUYECKYIO0 CUCTEMY OOyUCHHUSI.

B 3akmroueHne oTMETHM, 4YTO peanu3anus B 00pa3oBaTEIBHON MPAKTHUKE
OOHOBJICHHOTO HOPMAaTHUBHO-METOJUYECKOTO TMPOTPAMMHOTO KOMILIEKCa, KOTOPBIN
C OJHOW CTOPOHBI, 0aszupyeTcs Ha TPATUIUAX MU JOCTHKEHHUSX MaTeMaTUYECKOTO
o0Opa3oBaHusl, a ¢ JPYrol CTOPOHBI, OTKPHIBAET HOBbIE BO3MOXKHOCTH U PECYPCHI, MOXKET
cAenath YriyOJeHHOe OOydeHHe MaTeMaTuke Oojee pe3ysbTaTUBHBIM, a MPOLEcC

OBJIaACHUA MaTCMAaTUYCCKNMHU 3HAHUAMUA Ooiee TBOPYCCKHUM.
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1.1.3. Oco0eHHOCTH IUIAHUPYEMBIX Pe3YJIbTATOB 00y4eHHsSI MATEMATHKE

B 10-11 ksaccax Ha yrjy0JieHHOM YPOBHe

®denepanbHbI rOCy1apCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT CPEIHEr0 OOIIEro
oOpazoBanus (c uameneHusimu 2022 rona), coxpaHsisi IPEEeMCTBEHHOCTh B TPEOOBAHUSAX
K pe3yibTaTaM OOyYeHHs MaTeMaTUKE, MMEET psJ OCOOEHHOCTEW B HANpaBIICHUU
JUYHOCTHOTO Pa3BUTHUS OOYYaIOIIUXCS, TOCTIKEHUSI METANPEIMETHBIX U MPEIMETHBIX
pe3yibTaToB OOY4YEHHMs, YTO YUYTEHO TMpU TMOJArOTOBKEe (denepanbHOil paboyeit
IPOrpaMMbl CPEHETO OOIIET0 00pa30BaHus [0 MaTeMaTHKE YIiIyOJIeHHOTO YPOBHS.

Ocobennocteio  TpeOoBanuit CraHgapTa K pe3yjabTaTaM B  HallpaBJICHUU
JIMYHOCTHOTO PAa3BUTHUS O00Y4YaIOIIUXCH SBJSIETCS AaKUEHT Ha (OpPMUPOBAHUU
y oOydaromuxcs TpakIaHCKO-MATPUOTHYECKUX I[EHHOCTEM W UX  JYXOBHO-
HPABCTBEHHOM BOCIIMTAHWU TIPU HU3YYCHUH BCEX YUYEOHBIX KypCOB MaTEMAaTHKH.
B denepanbHoii pabGoueit mporpamme yriyOJEHHOTO YPOBHSI Pe3yibTaThl OOyUEHHS
B 3TOM HaIpaBJICHUH KOHKPETH3UPOBAHBI C yU4ETOM Yy4e€OHOTO IMpeameTa
«Marematuka». B 0000111€HHOM BUJIE JIMYHOCTHBIE PE3YJIBTATHI OCBOCHHMS MpPEIMETa B

10-11 xnaccax mpeacTaBiIeHbl B Ta0UIe 3.

Tabnuya 3
JIn4HOCTHBIE pe3y/ibTaThI
0CBOEHMS MPOrpaMMbl yueOHOro npeaMera «MaTeMaTUKa
Hanpasnenue Xapaxmepucmuxa
I'pa:xknanckoe CdopMUpOBaHHOCTH TPAXKAAHCKON MO3UIUKA OOYUYAOIIETOCs Kak
BOCIIMTAHUE aKTUBHOTO W OTBETCTBEHHOTO 4YJI€HAa POCCUHCKOTO O0OIIecTBa,

NpeACTaBIEHUEM O MaTeMaTHYECKHMX OCHOBax  (YyHKIIHO-
HUPOBAHUSA  PA3JIMYHBIX  CTPYKTYp,  SIBJICHUH,  MOPOLEAYP
IpaXJaHCKOTO obmiecTBa (BBIOOPHI, ONPOCHI U TIp.), YMEHUEM
B3aMMOJEHUCTBOBATH C COLMAIIbHBIMU MHCTUTYTaMHU
B COOTBETCTBHUH C MX (DYHKIUSIMHU U Ha3HAUCHUEM
IMarpuoTnueckoe CHopMUPOBAHHOCTH POCCUMCKON TPAXKIAHCKOW HJICHTUYHOCTH,
BOCIIUTAHUE YBAKEHHUS K MPONUIOMY U HACTOAIIEMY POCCHUICKON MaTeMaTHKH,
LHEHHOCTHOE  OTHOLIEHHE K  JIOCTHKEHHSM  POCCHMCKHX
MATEMATUKOB W  POCCHMCKOW  MAaTEMAaTH4YECKOM  IIKOJIBI,
K UCIIOJIb30BAHUIO ATUX JOCTMKEHUN B JIPYTMX HAyKax,

TCXHOJIOTHAX, C(pean 9KOHOMHKH
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Hanpaesnenue
JlyxoBHO-
HPaBCTBEHHOE

BOCIIMTAHHE

ICTETHYECKOE

BOCIIMTAaHHE

IKOJOTHIECKOe

BOCIIMTAaHHE

IHenHnocTu
HAYYHOTO

MMO3HAHUA

Tpynosoe

BOCIIMTaHHUE

Xapaxmepucmuka
Oco3HaHue JyXOBHBIX IIEHHOCTEM  POCCHUNMCKOTO  HAapoja;
c(OPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUSA, ATHYCCKOTO
NOBEACHUS, CBSA3aHHOTO C  MPAKTHUYECKUM  IPUMEHEHUEM

JOCTH)KEHUIM HAayKU U JCSTEIbHOCThIO YUYEHOTO; OCO3HAHUE
JUYHOTO BKJIA/Ia B IOCTPOEHUE YCTOMUMBOr0 OyaylIero

MHUDY,
MAaTCMAaTHYCCKHUX SaKOHOMepHOCTGﬁ, O6’I>GKTOB, 3ajaad, pemeHHﬁ,

DCTeTUYeCKOe  OTHOILIEHHE K BKJIIOYAs  OCTETUKY
paccyX/1eHUl; BOCIPUUMYHMBOCTh K MaTEeMAaTHUYECKUM acleKTaM
pa3IMYHBIX BUI0B UCKYCCTBA

ChopMupoBaHHOCTH  SKOJOTHYECKOHW KYJIbTYphl, MOHHMAaHHE
BJIMSIHUSL COLMAIIBHO-KOHOMHYECKHUX IPOIECCOB HA COCTOSIHHUE
OPUPOJHOM W COLUMAIbHOM Cpeibl, OCO3HaHHE TIJI00AJIBHOTO
XapakTepa 9KOJIOTUYECKUX MpoOJIeM; OpUEHTAlUsl Ha IPUMEHEHNE
MaTEeMaTHUYeCKUX 3HAHUM JUIS pemeHus 3agad B 00JacTH
OKpY>KaroIlIel Cpe/bl, TUITAHWPOBAHUE TIOCTYIKOB U OIIEHKA MX
BO3MOXHBIX NIOCJIEACTBUM ISl OKPYKAKOLIEH CPEIb
CdopmupoBaHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pa3BUTHUS HAayKd U OOIECTBEHHOU
NPaKTUKH, T[OHUMaHUE MAaTeMaTU4YeCKOoW HayKu Kak chepsl
YeJIOBEYECKON JEATENbHOCTH, ITAllOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUIA Pa3BUTHS LMBUIU3ALMU; OBJAJCHUE SI3BIKOM MAaTEMaTUKHU U
MaTeMaTHYeCKON KyJIbTYpOil KaK CpEICTBOM IIO3HAHUS MUDPA;
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U UCCIIEI0BATEIBCKYIO
JesITeIbHOCTh MHANBUAYAIBHO U B TPYTIINE

['OTOBHOCTH K TPYy1ly, OCO3HAHUE LIEHHOCTH TPYAOIIOOMS; HHTEpeC
K pa3nu4HbiM  chepaM  npodecCHOHANBHON  JeATENbHOCTH,
CBSA3aHHBIM C MaTeMAaTHKOW M €€ TPUIOKCHUSIMH, yMCHHE
COBEpIlaTh  OCO3HaHHBIA  BbIOOp  Oynymedl  mpodeccuu
U peaJn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIaHBI; TOTOBHOCTD
M CIOCOOHOCTh K  MaTreMaTH4ecKoMy  oOpa3oBaHUIO U
caM000pa30BaHUIO HA TMPOTSXKEHUH BCEU KU3HU, TOTOBHOCTH
K aKTMBHOMY Y4YaCTHUIO B PEUICHUU MPAKTUYECKHUX 3ajad

MaTEMaTHYECKOM HanpaBJICHHOCTHU
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Hanpaesnenue Xapaxkmepucmuka
duzuyeckoe CdopMUpOBaHHOCTh YMEHHS TPUMEHSATh MAaTEMAaTHICCKUE 3HAHUS
BOCIIMTAHUE B HUHTEpecax 3J0poBOro M Oe3zomacHoro obpasa KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0pOBbIO (310pOBOE
nuTaHue, cOaJaHCUPOBAHHBIA PEXKUM 3aHITUM U OTIbIXA,
peryJspHas busnueckas aKTUBHOCTb), bu3nUecKoro
COBEPUIECHCTBOBAHUS, TP 3aHIATHUSAX CIIOPTUBHO-0310POBUTEILHON

ACATCIBHOCTBIO

JocTkeHrne 0O0y4arollMMUCS NpU  HU3YYEHUH MATEeMAaTHYECKHX KYypCOB
IUIAHUPYEMBIX MeETANPEAMETHBIX Pe3yJbTATOB, BKIIOYAIOIINX II03HABATEIBHBIE,
pEryJATUBHBIE M KOMMYHUKATHBHBIE YHUBEpcalbHble YydeOHble nectBus (YVY]),
OTpa)XaroT CHOCOOHOCTh M TOTOBHOCTh  OOYYAlOIIMXCS  HUCHOJIb30BaTh Y Y/l
ULl TPOAOJDKEHUS 0Opa3oBaHMs, CAaMOOOYYEHHs, Uil OpPUEHTAlMd B PEaTbHbBIX
KU3HEHHBIX CUTYALMsIX, PEUICHUS! MOBCETHEBHBIX M HETUIOBBIX 33/7a4 B COOCTBEHHOU
JESTeIbHOCTY WM B COTpyAHHMYECTBE. B cuiy crneuupukud MaTeMaTH4ecKoro
COJep)KaHusi B TEPBYI0 oOdepelb HEOOXOAUMO OpraHU30BBIBATH JAESTEIBLHOCTD
oOydJaronuxcsi B HampaBlieHUd (OPMHUPOBAHUS TIO3HABATENbHBIX Y Y/, KOTOphIE
OpEICTaBICHbl 0a30BBIMH JIOTMYECKHMU M HCCIENOBATEIbCKUMU JIEHCTBUSMU U
JACUCTBUSAMU MPU padboTe ¢ nHdopmanueii (tadm. 4).

Tabnuya 4

YHuBepcaJbHbIe IO3HABATEIbHbIC 1CCTBUS OCBOCHHS

NMPOrpaMMbl Kypca BHEYPOUHOM JesiTeJbHOCTH «JlorncTtuka

ba3zoevie nozuueckue oeiicmeus

® BBIABJISITH W XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKH  MaTeMaTHYECKUX
00BEKTOB, TOHATUM, OTHOLIEHUM MEXITY TOHATUIME; (POPMYITUPOBATH ONIPEACICHUS
MOHSITUHN; yCTaHABIHMBATH CYIECTBEHHBIM MPHU3HAK KIACCU(PUKAIIUA, OCHOBAHMSI
7151 0000IIEHUS U CpaBHEHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

® BOCHPHHUMATh, (HOPMYITUPOBATH U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIHHBIC
Y OTpUIIaTeIbHBIC, €IMHUYHBIC, YACTHBIC U O0IIHE; YCIOBHEIE;

® BBIABJISATH MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U IMPOTHBOPEUUS
B (pakTax, TaHHBIX, HAOFOJACHUSIX U YTBEPKICHUSAX; MIPEAJIaraTh KpUTCPUHU

JJIA BBISIBJIICHU A BaKOHOMCpHOCTCﬁ 141 HpOTHBOpe‘lI/Iﬁ;
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JIeN1aTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U UHIYKTUBHBIX
YMO3aKII4YEeHUH, YMO3aKIOUEHUH 110 aHAJIOT UM,

IPOBOJUTH CAMOCTOSITEIBHO JIOKAa3aTEIbCTBA MaTEMAaTHUUYECKUX YTBEPKIACHUU
(mpsiMble U OT MPOTHUBHOIO), BHICTPAUBATh APTyYMEHTALINIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOIBI,

BbIOMpaTh cnoco0 pelieHus yueOHOW 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BRIOUpaTh Hanbosiee MOAXOASIIUN C yYeTOM CaMOCTOSTEIHHO

BBIACIICHHBIX KpI/ITepI/ICB)

ba3zoevie uccneoosamenvckue oeiicmeusn
UCIIONb30BaTh  BOMPOCHI KaK  HMCCIENOBATEIbCKUNA HMHCTPYMEHT IIO3HAHUS,
dbopMynupoBaTh  BOMPOCHL,  (UKCHUpYIOIIME  MPOTUBOpEUYHe,  MpoliIemy,
YCTaHaBJIMBATh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3Y, apryMEHTHPOBATh
CBOIO MO3UIIMI0, MHECHHUE;
IPOBOJIMTh CAMOCTOSITEIbHO CIUIAHHUPOBAHHBIM  3KCIIEPUMEHT, HCCIIECIOBAHHE
[0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4ecKoro oOBhEKTa, SIBJICHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMHU, SIBICHUSIMU, TTPOIIECCAMU;
CaMOCTOSATENbHO  (OPMYIHPOBaTh OOOOIIEHUS ¥ BBIBOJABI 10 pe3yJbTaTaM
POBEICHHOTO  HAOJIOACHUS,  WCCIEJOBaHUS,  OILCHUBATh  JIOCTOBEPHOCTH
MOJIyYEHHBIX pPe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;
IPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE Mpolecca, a TakKe BBbIIBUTaTh

IMPCAIIOJIOKCHUA 00 ero Pa3BHUTHUHU B HOBBIX YCIIOBHAX

Heticmeus npu pabome c ungpopmaueii
BBISIBIISATH AeUIIMTH HHPOPMAIIUU, JAaHHBIX, HEOOXOIUMBIX JJII OTBETA HAa BOIIPOC
U JUIs1 pelIeHUs 3aa4H;
BBIOMpaTh WH(OpPMAIMIO W3 HMCTOYHMKOB PAa3JIUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHUCTEMaTU3UPOBATh U UHTEPIPETUPOBATHL UHPOPMAIUIO PA3IUYHBIX BUJIOB U (hOopM
MPEJCTABIICHHUS;
CTPYKTYpPUpPOBaTh HMH(POPMALIUIO, TPEACTABIATH €€ B pa3IuyHbIX (opmax,
WUTIOCTPUPOBATH TpadUUuecKy;
OIICHWBATh HAJICKHOCTh WH(OpPMAIIMU IO CaMOCTOSITEIHHO CHOPMYIUPOBAHHBIM

KPUTEPUSIM
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OpnHoit U3 O0COOEHHOCTEHW NpeIMeTHBIX Pe3yJbTATOB H3YUYCHHUS MAaTeMAaTHKU
SBIIICTCS UX OPUEHTAIMS Ha CO3JaHue TUIaT(GOpMBI MaTEeMaTHUECKOTo oOpa3oBaHMUS,
Ha KOTOPOM B JaibHeWIeM OyIeT BbhICTpaumBaThCs Mpo(decCHOHaNbHAs MOATOTOBKA
oOyJaromuxcsi, Ha MPUMEHEHNE UMY 3HAHWN, YMEHUIM U HaBBIKOB HE TOJBKO B YU€OHBIX
CUTyallusiX, HO W B IIUPOKOM CIIEKTPE pEaTbHBIX JKU3HECHHBIX  YCIIOBHUH.
Jl1ist o0ecniedeHus perieHust dTHX 3a1a4 MPEAMETHBIC Pe3yIbTaThl H3yUeHUS MATEeMaTUKU
Ha yrayOJeHHOM YpPOBHE CKOHIIGHTPUPOBAHBI Ha CBOOOJHOM  OTIEPUPOBAHUHU
MaTEMaTHUYECKUMH TOHATHSAMH. DTO O3HAYaeT, YTO y OOYy4arouuxcs TOJDKHO OBITh
chOpMHUPOBAHO HE TOJBKO 3HAHUE OMPEICICHUSA TIOHATHUS M €r0 CBOWCTB, yMEHHE
JI0OKa3bIBaTh M3Yy4aeMbl€ CBOWCTBA U MPHU3HAKHU TOHATHSA, HO U yYMEHHUE BBISABISATH U
XapaKTepU30BaTh CBSI3U ATOTO MOHSATHUS C APYTUMHU IMOHSATUSMU, UCIIOJIb30BATh MOHSATHE U
€ro CBOWCTBa MpU NPOBEACHUM JI0KA3aTeIbCTBAa KakKoro-nubo Qakra wWin
MaTEeMaTHYECKOTO OTHOIIEHUS, TPH PEIICHUH 33]1a4 TPOAYKTUBHOTO XapaKTepa.

JlocTmkeHne TIaHUPYEMBIX pE3yJIbTaTOB OOYYEHHsS BCEX MAaTEMaTHYECKUX
y4eOHBIX KypcOB B  HAmNpaBlICHUH JIMYHOCTHOTO  Pa3BUTHS  OOyUaIOIIUXCS,
METaNpeAMETHBIX M TPEIMETHBIX pPE3yJbTaTOB OOyueHUs TpeOyeT HCHOIb30BaHUS
HOBBIX TIOAXOJOB B OpraHu3aluu o0pa3oBaTeIbHOrO IMpoLEecca, WHTErpaluu
dbopmupoBanus (GYHKIMOHATHLHOM MaTEMaTUYECKOM TPaMOTHOCTH U OOHOBIICHUS
COJIep)KaHUsl IIKOJBHOTO Kypca wmareMatuku. OtmetnM, 4dYto (GOpPMUPOBAHKE
MUTAHUPYEMBIX PEe3ylbTaTOB JOJKHO OCYIIECTBIATHCS B HMHTETPAlMM YPOUHOU U
BHEYPOUHOI JAESITENbHOCTH IO BCEM YYEOHBIM KypcaM, BKIIOUarolled ydeOHbIe
MOJyJId, CKOHCTPYUPOBAHHBIEC JJIi PACHIMPEHUS U YIIIyOJEHUs COAEpKaHUs y4eOHbBIX
KypcOB B IENSAX HHAWBHIyanu3anuud oOydeHus. OOydeHHWe BceM YYEeOHBIM Kypcam
yueOHOoro mpeamera «Marematuka» Oa3upyeTcsi Ha CHCTEMHO-IEATEIHbHOCTHOM
NoJIX0/€ Kak MeTtojosnorndeckoi ocHoBe CraHgapra W (deaepaibHbIX pabodmnx
nporpaMM, JMYHOCTHO-OPUEHTHPOBAHHOM M AU(PPEpeHIupOBaHHOM MOIXOJaX.
Bonbiioe 3HaueHre B JOCTHKEHUH TIAHUPYEMBIX Pe3yIbTaTOB OOyUYEeHHs] MaTeMaTHKe
MUMEET MpaKTUIeCKas AeITeTbHOCTh 00YJarOIIIXCSl.

Takum oOpazom, n3ydenue yaeOHoro npeamera «MaTtemaTukay Ha yriiyOJIeHHOM
YPOBHE HAIPAaBJICHO Ha TPEIOCTaBICHHE BO3MOXXHOCTH KaKIOMY OOYyYaromiemycs
NPOSIBUTH CBOM HHTEJUIEKTyaJIbHbIE M TBOPYECKHE CIIOCOOHOCTH, Ha MPHOOpETEeHHE
KOMIIETCHIINN, HEOOXOAMMBIX JJisi TPOAODKEHHs 0O0pa3oBaHUS W JajbHEHIei
TPYAOBOM JAESATENbHOCTH B 00nacTsaX, onpeneneHHbix Crpaterueil  Hay4yHO-

TCXHOJIOTHYCCKOI'O pa3BUTHAL.

16



1.2. OneHuBaHue pe3yJabTATOB 00y4YeHUs MAaTeMaTHKe HA YIJIy0JIeHHOM YPOBHeE

B 10-11 kiaccax

1.2.1. lIpeameTHbIE pe3yJabTAaThl 0CBOEHHSI IPOrPaMMBbI Kypca

IIpenmeTHble  pe3ynbTaTbl  OCBOEHUS HIporpammbl  Kypca BY/[

«Jloructuka» 3a 10 kmacc mo oTAeIBLHBIM KypcaM MPeCTaBICHBI B TAOIHIIC 5.

Tabnuya 5

Y4eOHbli KypC «AJIredpa ¥ Ha4YaJI1a MATEMATHYECKOI0 aHAJIM3a»

Yuciaa 1 BLIYMCJICHUA

CBOOOJHO ONEPUPOBATH MOHATUSMHU: PAMOHAIIBHOE YHUCIO0, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI; HPPALMOHAIBHOE YHUCJIO; MHOXECTBA
pPalMOHAIBHBIX U JEHCTBUTEIBHBIX YUCEN; MOAYJIb JEHCTBUTEIBHOTO YNCIA,;
IPUMEHATH APOOU U MPOLEHTHI I PELEeHUs] MPUKIAJAHBIX 33a]a4 U3 Pa3IUYHBIX
OTpaciiell 3HaHUW U pEeATbHOW KU3HU;

NPUMEHATh NPUOIMKEHHBIE BBIUMCICHUS, MPaBUJIa OKPYTJEHUS, MPUKUAKY U
OLICHKY PE3YyJIbTAaTa BBIUYMCICHUM;

cBOOOIHO  OMNEpUPOBATh IOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM;
UCIIOJIB30BaTh  MOAXOAAIIYI0  (OpMy  3amuCH  JEUCTBUTENBHBIX  YHUCEIN
JUTSl peLIEeHUs TPAaKTUYECKHX 33]1a4 U MPECTABICHUS JaHHBIX;

CcBOOOJIHO ONEpUPOBATH TOHATHEM: apu(METUUYECKUl KOpPEHb HaTypalbHON
CTEIECHHU;

CBOOOTHO ONIEPUPOBATH OHATHEM: CTENEHb C PAIMOHAIBHBIM MTOKA3aTeNeM;
cBOOOJIHO OMEpUpPOBaTh MOHATUAMU: JIOTAapU(PM YHCIA; JCCATHUYHBIE U
HaTypaJbHbIE JIOTApUDMBIL;

CBOOOJHO OMEpUpOBaTh MOHSTUSIMHU: CHUHYC, KOCHUHYC, TAHT€HC, KOTaHI€HC
YHUCJIOBOI'O apryMEHTa;

OIEpUPOBaTh MOHATHIMU: apKCUHYC, aPKKOCHHYC M apKTaHI'€HC YHMCJIOBOIO

aprymMeHTa.
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YPaBHeHI/Iﬂ H HEPpaBCHCTBa

CBOOO/IHO OIEpPUPOBaTh MOHATHSAMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIE ~ yYpaBHEHUS U YPABHEHHUS-CIEACTBUS; PaBHOCUJIbHBIE
HEPABEHCTBA;

OPUMEHATH pa3jMyHble METOAbl PpEHICHHS paIMOHAJIBHBIX M JPOOHO-
pallMOHAIBHBIX YPAaBHEHUM; IPUMEHATh METOJX WMHTEPBAIOB [UISl PEIICHHUS
HEPAaBEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: MHOTOWIEH OT OJHOM NEepEeMEHHON;
MHOTOYJIEH ¢ LEIbIMH KO3(p(UIUMEHTaMH, KOPHU MHOTOWIEHA; HPUMEHATH
JICJICHUE MHOTOWJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3dy m Teopemy
Buera s pemenus 3anay;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: CHCTEMA JIMHEHMHBIX YpaBHEHUH, MaTpHUIIA,
OTNIpPENETUTENIb MATPHUIBl 2X2 W €ro TeOMETPUYECKHUW CMBICI; HCIOJIb30BaTh
CBOMCTBa oOmpenenuTens 2X2 Juid BBIYUCICHUS €ro 3HAa4YeHUs, HPUMEHSTh
ONPENENUTENN JJIsl PEIICHHUs] CUCTEMBbl JIMHEWHBIX YpPaBHEHWI; MOAEIUPOBAThH
peanbHble CUTYalllH C IMIOMOLIbIO CHCTEMBI JIMHENHBIX YpPaBHEHUH, UCCIIEI0BAThH
IIOCTPOCHHBIE ~ MOJEIM C  [OMOLIBIO  MATpUll U ONpENEINTENEH,
MHTEPHPETUPOBATH MOJYYCHHBIN PE3YINIbTAT;

UCIOJIb30BaTh CBOMCTBA IEUCTBUI C KOPHSAMU I TPe0oOpa30BaHUSI BhIPAKEHUH;
BBIMOJHATh MPeoOpa30BaHUSI YHUCIOBBIX BBIPAKEHUH, COJAEpKAIUX CTEIECHU
C PalMOHAIBHBIM NTOKA3aTEIEM;

UCIIOJI30BaTh CBOMCTBA JorapudMoB JJig npeoOpa3oBaHus JOrapuhMUUECKUX
BBIPAKECHU,

cBOOOJIHO OINEpPUPOBATh MOHATUAMU: HPPALMOHAIbHbBIC, TIOKa3aTelbHbIE U
jJorapuMuyUecKre ypaBHEHUS; HAaXOAWTb WX PEIIEHUS C  TMOMOIIBIO
PaBHOCHWIBHBIX ITEPEXO/IOB WM OCYIIECTBIISASA POBEPKY KOPHEW;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpHUYECKHE (OpMYIbI JUIsi MpeoOpa3oBaHUS
TPUTOHOMETPUUECKHUX BBIPAXKECHHUI;

CBOOOZIHO  OMNEpUPOBATH  IOHATUEM: TPUTOHOMETPUUECKOE  ypaBHEHUE;
OPUMEHATh HEoOXOoAMMBbIE (OPMYNbl Ui PELICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHU;

MOJIEJIMPOBATh PEAIbHBIE CUTYAllMH Ha A3bIKE alIreOpbl, COCTABIATH BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA II0 YCJIOBHMIO 3aJa4M, HCCIEN0BAaTh IIOCTPOCHHBIC

MOJIEJIM C UCTIOJIb30BAaHUEM allapaTa ajreOpshl.
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DOyHKIUU U TPAPUKHU

CBOOOJTHO OIEpPUPOBATh MOHATHUSAMHU: (PYHKIUS, CHOCOOBI 3aqaHus (PYHKIUU;
B3aMMHO oOOpaTHble (YHKIUH, KOMIIO3UIMSA (YHKIUNA; Tpaduk QyHKINH,
BBITIOJIHATDH dJIEMEHTapHbIE MpeoOpazoBanus rpaduKoB PYHKIUH;

cBOOOZHO OINEpPUPOBaTh TMOHATUSAMHU: OOJACTh OIpENeTICHUs] W MHOXECTBO
3Ha4YeHUM PYHKIMH, HYJIM GYHKIHUU, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO  OMEpUpPOBaTh MOHATUSIMU: YETHbIE W  HEUYETHblE  (DYHKIIUH,
nepuondeckne (PyHKITUH, TPOMEXKYTKH MOHOTOHHOCTH ()YHKIIUHA, MAKCUMYMBI 1
MUHUMYMBbl (DYHKIIMU, HauOoOJbIIEE M HAWMEHbIIEE 3HA4YeHUE (YHKIUHU
Ha TIPOMEKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATHSMHU: CTeNeHHas (YHKIHUS C HATypalbHBIM U
IeJIBIM TIOKa3zaTesieM, rpaduK CTETeHHONW (PYHKIIMHW C HATYPAJIbHBIM M IETIBIM
nokasareyieM; rpaduk KopHsS N-0il cTeneHu Kak (pyHKIMH, oOpaTHOM cTeneHu
C HaTypaJIbHBIM IOKa3aTeJeM;

OTepUpOBaTh TOHATUSAMH: JIMHEWHAs, KBajgpaTHUHas U JpOOHO-TUHEHHas
(GYHKITUH, BEITOTHATH 3JIEMEHTAPHOE UCCIIEIOBaHIE U TIOCTPOSHUE UX TPa(HKOB,;
cBOOOMIHO OMepUpOBaTh TMOHSATHUSAMHU: T[OKazaTeiabHas U Jorapudmmuueckas
GbyHKIMHA, UX CBOMCTBA W rpadUKH; UCIOJIB30BATh UX TpaduKH JJIA PElIeHUs
YPaBHEHHU;

CBOOOJHO  OINEpPUPOBATh TOHATHSAMHU: TPUTOHOMETPHYECKAs OKPY>KHOCTb,
OTIpeJIeICHHE TPUTOHOMETPUUECKUX (DYHKITHI YUCIOBOTO apryMEHTa,
UCIOJIB30BaTh Tpaduku (PYHKIUI A1 UCCIIEIOBAHUS MTPOIIECCOB M 3aBUCUMOCTEN
IpY PEIICHWH 3aJa4 W3 JPYTUX YYeOHBIX NPEIMETOB M PCATbHOW JKHU3HWU;

BBIpaKaTh (POpMyJIaMH 3aBUCUMOCTU MEXAY BEIMUUHAMH.

Havana maTemMaTH4eCcKOro aHajaim3a

CBOOOJIHO OMEPHUPOBATH TMOHATHUSAMU: apuUMETHUYECKass U TEeOMeTpUUecKas
mporpeccusi, 06CKOHEYHO YOBIBAIOIIasi TEOMETPUYECKasi IPOTPECCHs; JIMHCUHBIN
U OKCIOHCHIMAIBHBIA  poCcT, (OopMyna CIOXKHBIX TPOIEHTOB, HMETh
IIPECTABIICHUE O KOHCTAHTE e;

UCIIOJB30BaTh MPOrPECCUU [JIsl PELICHHUS peajbHbIX 3a3Ja4 NPHUKIATIHOTO

XapakTepa;
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CBOOOJIHO OMNEPHUPOBATHh MOHATHSAMH: IOCIEI0BATEILHOCTD, CIOCOOBI 3aJaHUs
MOCIIEI0BATEIPHOCTEH, MOHOTOHHBIE M OTPaHUYCHHBIC IOCIEA0BATEIHLHOCTH;
MOHMMAaTh OCHOBBI 3apOXJCHHUS MAaTEMaTHYEeCKOro aHajm3a Kak aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJHO OTMEPHUPOBATH MOHATHSMHU: HENMPEPhIBHBIE (DYHKIIMU; TOYKH pas3phbiBa
rpaduka GyHKIIMH; aCUMITOTHI Ipaduka QyHKIUH;

CBOOOJHO OIEPHPOBATh TOHATHEM: (QYHKIUS, HEMpEphIBHAS Ha OTpe3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI pEIICHUS 3a/1a4;

CBOOOJTHO ONEPUPOBATH MOHATHUSMU: TIEpBasi U BTOpas MPOU3BOAHBIC (YHKIIUH,
KacarenbHas K rpaduky GyHKINY;

BBIYHCIIATH TTPOU3BOJIHBIC CYMMBI, POW3BEICHNS, YaCTHOTO M KOMITO3HUIINH JABYX
GyHKIIHIA; 3HATh TPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKITHI;

UCIIOJIb30BaTh  T'€OMETPUYECKUM ¢ (PUBMYECKHM CMBICI  MPOU3BOJHOMN

AJI1 pCIICHUS 3aaa4.

MHoKecTBA U JIOTHKA

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEPAIIMU Ha/l MHOXKECTBAMU;
UCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBI amnmnapar JUisli ONMCAaHUS pPEabHBIX
MPOLIECCOB U SIBJIEHUH, MIPU PEIICHHUH 33a4 U3 IPYTUX YUYEOHBIX MPEIMETOB,;
CBOOOJHO ONEPHPOBATH TOHATHSMHU: OIpPEAECICHHE, TEOopeMa, YypaBHEHHe-
CIIEICTBHE,  CBOICTBO  MaTeMAaTUYECKOTO  OOBEKTa,  JI0Ka3aTeJIbCTBO,

PaBHOCWJIBHBIC YPABHCHUA U HCPABCHCTBA

Y4eOHnblii kypce «I'eomeTpus»

CBOOOJHO OMNEPHUPOBATH OCHOBHBIMHU MOHSATHUAMH CTEPEOMETPUU TPU pPEUICHUU
3aJlay U IPOBEICHUH MaTEeMAaTUUYECKUX PACCYKIECHUM;

IPUMEHATH AKCHOMBI CTEPEOMETPHM MW CIEACTBHS W3 HHUX I[pPU PELICHUH
reOMETPUYECKUX 3a/aY;

KJIACCU(PUIMPOBATh B3aUMHOE PpACIOJIOKEHHE TPSIMBIX B  IPOCTPAHCTBE;
IJIOCKOCTEW B MPOCTPAHCTBE; NPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

cBOOO/IHO OTEPUPOBATH MOHATUAMHU, CBSI3aHHBIMU C YIJIaMU B IPOCTPAHCTRE:
MEXIY NPSIMBIMU B IIPOCTPAHCTBE; MEXAY NPSIMOMN U INIOCKOCTBIO;

CBO60,Z[HO OIICPpUPOBATDH IMOHATUAMHU, CBA3AHHBIMU C MHOT'OT'PaAaHHUKAMM,
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CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJIbl MHOTOI'PAaHHUKOB (MpU3Ma, MUPaMHUJA,
MPSIMOYTOJIBHBIN Tapasuiesenumne, Ky0);

KJIACCU(PUIIMPOBATH MHOTOTPaHHUKH, BRIOMPAasi OCHOBAHUS JJIs Kilaccu(pUKaIny;
CcBOOO/IHO ONEPUPOBATh NOHATUAMM, CBA3aHHBIMU C CEYEHHEM MHOTOIPAaHHUKOB
IUIOCKOCTBIO;

BBIIIOJIHATh NApaJIENIbHOE, IEHTPAIBHOE W OPTOTOHAIBHOE MPOEKTHPOBAHUE
(uryp Ha IIOCKOCTb; BBIIOJIHATH U300pakeHUs (PUryp Ha MIOCKOCTH;

CTPOUTb CEUYEHHsI MHOTOIPDAHHHMKOB pAa3JIMYHBIMM METOAAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUIYp: BHUA
CBEpXY, COOKY, CHU3Y;

BBIYHCIIATh IUIOIIAJM MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, MHPaAMHUJA),
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJHO ONEpUPOBATh MOHATUSMU: CUMMETPHUS B POCTPAHCTBE; LIEHTP, OCh U
IJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (PUTYPHI;

CBOOOJIHO  OMEpUPOBaTh MOHSATHUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHATH JEHCTBUS HAJl BEKTOPAMU;

pemaTh 3a7a4d Ha JI0Ka3aTeIbCTBO MaTEMAaTUYECKUX OTHOIICHUN U HAXOXACHHUE
r€OMETPUYECKUX BEIUYMH, NPUMEHSSI W3BECTHbIE METOAbl MPU PEIICHUU
MaTeMaTUYECKHX 33]1a4 MOBBIIIEHHOTO M BBICOKOT'O YPOBHS CIIOHOCTH;
OPUMEHATH  MPOCTEMIIME  MPOrPaMMHBIE  CPEACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;
U3BJICKATh, npeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH  HH(OpMAIuIo
O TPOCTPAHCTBEHHBIX FTEOMETPUUECKHUX (PUTypax, MPEICTABICHHYIO Ha YepTEexkax
U PUCYHKaX;

NPUMEHSATh MMOJYYEHHBbIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh M AHAIU3UPOBATH
peanbHbIE CUTyallud, NPUMEHITh HM3yYECHHbIE IOHATHS B IIpPOLIECCE IOMCKA
pelieHus MaTreMaTH4ecku Cc(OopMyJIMpoOBaHHOM MPOOJIEMBbI, MOJETUPOBATH
peanbHbIe CUTYAllMM Ha SI3bIKE T€OMETPUH, HCCIEAOBATh MOCTPOECHHBIE MOJEIH
C HUCIHOJb30BaHHUEM T'€OMETPUUECKUX MOHITHA M TEOpeM, ammapara aireOpbl;
pelarth MNpPaKTUYECKUE 337aud, CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUUYECKUX
BEJINYUH

UMETh NPEJCTaBICHUS 00 OCHOBHBIX ATanax pPa3BUTHS T€OMETPUU KaK COCTABHON

gacTH (yHIAMEHTA PAa3BUTHUS TEXHOJIOTUN
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Y4eOHblii Kypc «BeposiTHOCTb 1 CTATHCTHKA»

CcBOOO/IHO ONEpUPOBATh MOHATUIAMU: Tpad, IIOCKUN rpad, cBA3HBIN rpad, MyTh
B rpade, Lenb, LHUKI, JE€PEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4yalHOTrO
DKCIIEPUMEHTA;

CBOOOJHO ONEPUPOBATH MOHATHUSMHU: CIY4YalHBIM SKCHEPUMEHT (OMbIT),
CllydaiiHOE COOBITHE, DJIEMEHTApPHOE CIIy4ailHOE COOBITHE (JIEMEHTApHBIN UCXO/)
CIIy4alHOTO  ONIBITA;  HAaXOJUTh  BEPOATHOCTH  COOBITUH B ONBITAax
C pPaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxXoAUThb U (OPMYJIUPOBATH COOBITHS: MepecedeHue, OOBEAMHEHHE TaHHBIX
cOOBITHH, COOBITHE, MPOTUBOIOJIOKHOE IaHHOMY; HCIIOJIb30BaTh JUArPAMMBI
Ditniepa, KOOPAUHATHYIO TIPSMYIO JUJIsL PEIICHU 3a]a4; MOJb30BaThCs GopMyIoit
CJIOKEHHSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEHN ABYX U TPEX CIy4alHBIX COOBITUH;
ONEPUPOBATH IOHATHUSAMU: YCIOBHAs BEPOSITHOCTh, YMHOXXEHUE BEPOATHOCTEW,
HE3aBUCHUMBIE  COOBITHS, JEpPEBO CIy4alHOrO JKCHEPUMEHTAa; HaXOAWUTh
BEPOATHOCTH COOBITUH C MOMOIIbIO MpPaBHJIa YMHOXKEHHS, J€peBa CIydailHOTrO
OTbITA, HWCIOJIb30BaTh (opMmyny mosHOW BeposiTHocTtH, Gopmyny baiieca
NPy PEIICHUH 3a7ad; OMNPEAeNATh HE3aBHCHUMOCTbh COOBITHM 1O QopMyne u
10 OPTraHU3alUU CIIY4alHOTO SKCIIEPUMEHTA;

OPUMEHATh M3y4yeHHble KOMOMHATOpHBIE (QOPMYJbl [  NEPEUUCIICHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OMbITa, PELICHUS
3a/1a4 110 TEOPUHU BEPOSATHOCTEN;

CBOOOJHO OINEPUPOBATH MOHATUSIMH: OMHAPHBIN CIIy4YailHbIM OMBIT (MCTIBITAHUE),
yCIex W HeyJaya, HE3aBUCUMBIC HCIIBITAHUS, CEpUs HCIBITAHUM; HAXOIUTh
BEPOSTHOCTH COOBITUI: B CEpPUM MCIBITAHUNA [0 TEPBOTO YcCIiexa; B CEpUu
ucnelTaHuil  bepHynnu; B ombITe, CBA3aHHOM CO CIy4ailHBIM  BBIOOPOM
13 KOHEYHOU COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: Ciy4yallHas BeIWYHHA, paclpeleseHue
BEPOSITHOCTEW, auUarpamMma pacnpeneneHus, OuWHapHas clydailHas BeJIMYWHA,

IrCOMCTPHUICCKOC, OMHOMHUAJILHOE pacipcaciiCHuc
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1.2.1. Tlpumep UTOTrOBOIi KOHTPOJILHOI PadoTHI M0 KYpCYy aiare6pbl U Ha4YaJI

MaTeMaTnueckoro anajamia. 10 kiace

1.2.2.1. Cneunduxanusi KOHTPOJIbHO-U3MEPUTEIbHBIX MATEPHUAJIOB 1JIS1 OLlEHKH
TOCTHKEHHS IJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 ajiredpe u HaYaIaM

MaTeMaTHuyeckoro anaausa B 10 kiacce Ha yriry0,ileHHOM YpPOBHe

Hasnayenue pa0oThI: oOmpeeieHre YPOBHS JOCTHIXKEHHUS IUJIaHUPYEMBIX
pe3yibTaTOB OCBOEHHUS OOy4alomuMHcs ydyeOHOTO Kypca «AnreOpa W Haudana
MareMaTthdeckoro ananusa» 1ig 10 kinacca Ha yriryOJieHHOM ypoBHE. PaboTta HocHT
JMArHOCTUYECKUM XapaKTep, TIO3BOJIAS YUYHUTEI0 M OOYYAIOMIMMCS TI0 KaXIOMY
W3 OCHOBHBIX PE3YyJIbTaTOB OINPEICIUTh YPOBEHb €TI0 JOCTHIKCHHUSI, BBIIBUTH TPOOCITBI
B MIOJICOTOBKE, CKOPPEKTUPOBATH MOJATOTOBKY K €IMHOMY FOCYJJapCTBEHHOMY 2K3aMEHY.
JIOKyMEHTBI, onpeaessilonue HOPMATHBHO-METOAUYECKYIO 0azy
KOHTPOJIbHOI1 padoThI:

1. ®enepanbHblii  TOCYIApCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT CPEIHErO
obmiero oo6pazoBanus (npuka3 MuHHCTepcTBa npocBenieHus: Poccuiickoit @enepanuu
or 12.08.2022 Ne732 «O6 yrBepxkaecHUN (eaepalbHOr0O TOCYIapCTBEHHOTO
00pa30BaTEIBLHOIO CTAHAAPTA CPEHEr0 OOIIEro 00pa30BaHUN);

2. ®enepanibHast  paboyasi mporpaMma  CpeaHero oOmero  oOpa3oBaHUS.
MaremaTtuka. YTiyOJICHHBIH YPOBCHD.

Crpykrypa padoThI:

Bcero B padore 30 3amanuii, cpenu HUX 15 3agaHuil 00s3aTEIbHOIO YpPOBHS
u 15 3amaHuii MOBBIIIICHHOTO YPOBHS OCBOCHHMS Kypca, CTPYNITUPOBAHHBIX MOMAPHO U
0003HaueHHbIX OykBamMu A (00s3aTeNbHBIA ypoBeHb) W b (MOBBINICHHBI ypOBEHB).
Takum o0pa3zoM, KaKJI0€ NMPEeIMETHOES YMEHHUE MPEICTaBICHO 3aJaHUEM U Ha 0a30BOM,
U Ha yrayOJeHHOM YypOBHE. DTO JaeT 0O0yd4aromeMycsi BO3MOXXHOCTb BBICTPOUTH
COOCTBEHHYIO CTPATETHIO BBITOTHEHUS PaOOThI. B 3aBHCMMOCTH OT YpOBHS IMOJATOTOBKH
OH MOXET, HalpuUMep, CHadayla BBHINIOJHUTH BCE 3aJaHUs 00513aTeILHOTO YPOBHS
(OykxBa A), a 3aTem moBbIlIeHHOTO (OykBa b) mim B ka1oM citydae BHIOMpATh, KaKHe
3aaHusi OH OYJEeT BBIMOJHATH CHayalla, a K KaKUM BEpPHETCS MO3KE MPU HAIUUUU
BPEMEHHU, KOHEYHO K€, OH MOXKET BBITIOJHITh BCE 3aJlaHUsI TOCIIEIOBATEIBHO, €CIIN
€ro 1eJib — BBINOJHUTh KaK MOKHO OOJbllle 33aJlaHuid U HaOpaTh Kak MOXXHO OOJblle

0aJuIoB.

23



3agaHusi 0003HAYEHBI B pab0OTE TAKXKE CHEIUATIbHBIMUA 3HAUYKAMMU:
O —3aJJaHue 00sI13aTEIIBHOTO YPOBHSI;
® — 33/1aHVE MTOBHIIICHHOTO YPOBHSI.

Pacnpenenenue 3ananuii 1o paszjenam coaepKaHus IpuBeaeHo B Tadmie 1.

Tabn. 1. Pacnpedenenue 3a0anuil no pazoenam coo0epicanus

Haszeanue pazoena cooeporcanus Yucno 3a0anuii
Yucna v BEIYUCICHUS 10
YpaBHEHUS 1 HEPABEHCTBA 12

®OyHKIUYU U rpaduKu

Hauana maTeMaTH4ecKoro aHajmn3a

[Tnan KOHTPOIBHOM PaOOTHI MPUBEICH B TAOJHUIIC 2.

Coxkpamenusi: O — 00s13aTesbHbIA YPOBEHbD, 11 — NOBBIILIEHHBIN YPOBEHb.

Tab6xa. 2. Ilnan eapuanma paoomul

No Yposenv = Makxc. Bpewa
2 AOAHUS IIposepsiemvie ymenus oceoenus Gang | COTIOTHENU,
MUH
1A CBOOOJTHO ONIEPUPOBATH MOHSITUEM: O 1 2
1b CTEIEHb C PAIMOHAIBHBIM MTOKa3aTeNIeM IT 2 3
2A NPUMEHATh  Ipodu U ITPOLIEHTHI O 1 2
2b UL peuleHuss — OpPUKIagHBIX  3aj1a4y I1 2 3
U3 PA3JMYHBIX OTpaciel 3HAHUU
Y PEATBHOU )KU3HU
3A CBOOOJHO  OMNEpPUPOBATH  MOHATHSIMHU: O
3b gorapudM  YHCNA;  JIECATUYHBIE | I1
HaTypabHbIE JIOTapru(OMbI
4A CBOOOJTHO  OMEpUPOBATH  MOHATHUSIMHU: O
4b MHOTOWIEH OT OJHOM IIEPEMEHHOM; IT
MHOTOWIEH C LeNbIMU Ko3(hduimeHTamu,
KOPHU MHOTOWJIECHA; IPUMEHSTh JICTICHUE
MHOT'OYJIEHA Ha MHOTOWIEH C OCTaTKOM
SA IIPUMEHATL  OCHOBHBIE TPUIOHOMETPU- O
5b yeckue (opmynbl i1 IpeoOpa3zoBaHuUs I1

TPUTOHOMETPUUYECKUX BbIPAKEHUN
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3a0aHU

6A
6b

TA
7b

8A
8b

9A

9b

10A
10b

11A
11b

12A
12b
13A
13b

IIposepsemvie ymenus

cBOOOHO OTIepUpPOBATH MOHSTHEM:
HppalMoHaIbHOE YPABHEHHE; HAXOIUTh UX
peleHus

CBOOOJTHO ONEPUPOBATH MOHSTUEM:
norapu(MUIECKoe ypaBHEHUE; HAXOIUTh
WX PEILICHUS

CBOOOJTHO OTIEPUPOBATH MOHATHUEM:
TPUTOHOMETPUYECKOE yYpaBHEHUE;
MPUMEHATh HEOOXOAUMBIE (POPMYJIIBI IS
peneHus OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPABHEHUN
CBOOOJTHO  OMEpUPOBATH  IMOHSATUIMH:
MaTpuIla, ONpPEACTUTENIb MaTpUllbl 2X2;
UCIIOJIb30BaTh CBOMCTBA OMPEACIUTEIS
2X2 1151 BBIYMCIICHUS €r0 3HAaYSHUS
IPUMEHSTh ONPEACIUTENIN [JJIs1 PEIICHUs
CUCTEMBI JIMHENHBIX YPABHEHUI
MOJICTUPOBATh  peaJibHbIC CUTyaluu
Ha S3BIKE anreopsl, COCTaBJIATh
YpaBHEHMSI, HEPABEHCTBA IO YCIOBHIO
3a7a4H, UCCIIEI0BATh MOCTPOCHHBIE

MOACIHU C UCIIOJIB30BAHUCM allllapara

anreopsl
CBOOOJTHO OTIEpUPOBATH MOHSITHUEM:
norapupMuydecKast byHKITUS;

UCIIOJIb30BaTh CBOMCTBA (DYHKIIUU ISt
CpPaBHEHUS 3HAYEHUMN BBIPAKEHUMN
OPUMEHATh  METOJ  MHTEPBAJIIOB  JUIA
pELICHNS] HEPABEHCTB

UCIOJIb30BaTh Tpaduku QyHKUMN A

peleHns ypaBHEHUN

Yposeno Makc.
oceoeHust  oajn

O
I1

= O

= = O

=

= O 32 O

1
2

N~ N -

Bpema
8bINOJIHEHUS,
MUH

3
3

W w w w
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Bpema

No Yposeno  Makc.
IIpogepsiemvie ymenus 8bINOIHEHUS,
3a0anus oceoenusi  6aun
MUH
14A  cBoOomHO  omepupoBaTh  MOHITHIMH: O 1 3
146 HempepbIBHBIE (DYHKIIMU; TOYKH pa3pbiBa I1 2 4
rpadurka GyHKIIMH; aCUMIITOTHI rpaduka
byHKIIAN
15A  cBobGoaHO OTIepUpPOBATH MOHSTHEM: O 3

=

156 obnacTs onpeaeneHus pyHKIIUU

Bpemsi BbInoiHEHUsI Pa0OThI:

Ha BemonHeHrne KOHTPOJIbHOM paboThl oTBOAUTCS 90 MUH.

OuenuBaHue pe3yjbTATOB BbINOJHEHUSI padOThI:

Kpurtepuu onieHMBaHUS JOJDKHBI OBITH OTKPBITHI I 00YYAIOMIUXCS C TEM, YTOOBI
OHU IMOHMMAJIN, KaK ¥ 3a YTO BBICTABIIICTCS Ta HJIM MHASI OTMETKA.

KonTtpoasHas paboTta U, COOTBETCTBEHHO, KPUTEPHUHU OICHKH COCTABJICHBI TAKUM
o0pa3oM, 4ToObI y 00y4JarOIIMXCs OBIJIO «IIPaBO HA OMIMOKY» MPHU BBHITOJIHEHUH PaOOThI
KaK Ha OTMETKY «3», TaK U Ha OTMETKY «5».

[Ipenyraraembie KpUTEPUU OIICHWBAHUS HOCAT PEKOMEHIATEIBHBIA XapaKTep U
MOTYT KOPPEKTHPOBAThCS YUYHUTEIIEM B 3aBUCHUMOCTH OT OCOOCHHOCTEM  Kjacca.
IIpu sTOM, OJHAKO, IEIECOOOPa3HO COXPAHATh JBa ONMHCAHHBIX BBIIMIC TPeOOBAHMS:
HaJI0, YTOOBI O0yJaronuMcs ObIII0 OOBICHEHO, 3a YTO OYJET BHICTABIISITHCS Ta WJIM MHAS
OTMETKA; HaJ[0, YTOOBI Y OOYYAFOIIMXCS COXPAHSIIOCH «IIPABO HA OIIHOKY).

3ananue 14 cuMrtaercsl BHIIIOJIHEHHBIM BEPHO, €CIIM OOydarouuiics BblIOpai Bce
BEpHbBIC BapHaHThI 0TBeTA. 3amanus 4, 5, 9, 13 cunutaroTcsi BHIIOJIHEHHBIMU BEPHO, €CIIU
oOydJaroIuiicss 1ajd BEpHBI OTBET Ha BOIPOC 3aJIaHUS U TPHUBEI COOTBETCTBYIOIIEE
OTBETY pelieHne. B ocTaabHbIX 33/IaHUSX JOCTATOYHO BEPHOTO OTBETA.

3a 3aaHms 00513aTEILHOTO YPOBHS OCBOCHHS Kypca MaKCMMAaJIbHO HAYMCIISIEMOC
KOJIMYECTBO Oa/ioB paBHO 1, 3a 3aaHMS MOBBIIIEHHOTO YpOBHSA — 2. Takum oOpasom,
MaKCUMaJbHBIM Oayyl 3a paboTy paBeH 45, eciau BBINOIHEHBI 3aJaHUS TOJIBKO
00s13aTEIHPHOTO YPOBHS, TO MaKCHMAJIBHO MOKHO TOJYYHUTh 15 0ajioB, €CIM TOJBKO
noBsIeHHoro — 30.

OOy4aronuiicsi caM BBIOMPAET CTPATETHIO BBIMOJHEHUSI PabOThl B 3aBUCHMOCTHU
OT CBOETO YPOBHS IMOATOTOBKH MO KYpPCy B LIEJIOM HWJIM 1O OTACJIBHBIM €r0 TeMaM.

HaHpHMep, OH MOZKCT BBIIIOJHATH CHadalJla TOJIbKO 3adaHUus A, a 3aTCM IIPHUCTYIIUTH
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K BBITIOJIHEHUIO 3aJlaHuil b, U3 TeX TeM, B KOTOPBIX UYyBCTBYET ceOs Oojiee YBEpEHHO,
WM, BEIOMpas HOMEP 3aJlaHusl, BBIMOJHITE 00a BXOJAIIUX B HETO 3ajaHus — u A, u b
WJIW JJaXKe BBITIOJIHUTH CHavasa Bce 3afanus b, a 3aTeM, B cliyyae €Ciiu y HETO OCTaHETCS
BpeMsi, BBITIOJIHUTH 3aJIaHus A.

B Tabmuiie 3 mpuBOAUTCS PEKOMEHAYEMOE HaWMEHBIIee YHCIIO 3aJaHui,

KOTOPBIC HCO6XO,ZII/IMO BBIIIOJIHUTD, YTOOBI IMOJIYUHUTHb OTMCTKHU «3», «4d» n «5».

Tabn. 3. Pekomenoayuu no o4eHUBAHUIO 6bINOJIHEHU KOHMPOIbHOU Padombul

Ommemka OT1MmeTka «3» OtMmeTka «4» OtrmeTka «5»
Habpano 6annos 14 15-29 30-45

st aHanu3a pe3ysiabTaToB pabOThl PEKOMEHAYETCS HCIOJIb30BaTh TaOIUIly 4,
KOTOpYI0 OOyd4arolluiicsl  3alOJIHSET  CaMOCTOSITENbHO,  OOpaimias  BHUMaHUE
Ha COOTBETCTBYIOIIME MpOBepsieMble YyMeHHs. Eciaum ydyeHMK He mnpuctynanl

K BBIIIOJIHCHHIO 3a4aHus, OH CTABUT 3HAK «—».

Tabn. 4. Pe3ynomamol KOHMPOJbHOU PAOGOM bl

Homep 3adanust 3adanue AHa0pano 6an06  3,65410

O© 00 NO Ol WD PP

el Il ol el
O wNPEFE O

I[J'IH BaﬂaHI/Iﬁ C KpaTKuM OTBE€TOM H BBI60pOM OTB€Ta MOXHO HCIIOJIB30BaTh

caMonpoBepKy. B Tabimiie 5 maroTcst OTBETHI K 3a1aHUSIM KOHTPOJIBHOUW paOOTHI.
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Tabn. 5. Omeemuwl K 3a0aHUAM KOHMPOJIbHOU PAOON bl

Homep 3a0anus

el =
N ®© o~NoO O wNE

el el
oD wN

Homep 3a0anus

O NO O b Wb

10
11

12
13
14
15

3aoanue A

6
30 p.
648
He sBnsiercs
sina.
12
2 KOpHS

T
iZ + 2mn, neZ

Hesepno
14 kr
<
IogVrg 6,02 Iogﬁ 6,2

(—o0;—4] V[0, 4;+0)
1 xopenn

a, B
(6;+00)

3aoanue A

5
48 p.

726
SIBnsaercs
cos?a
7
2 KOpHs
-"- i +mn,neZ

s
(—1)"- ; + 1tn, neZ

Bepno
5 kr
>
Iogﬁ 7,9 Iogﬁ 7,09

2 KOpHS

0,B
(7;+00)

Bapuanm 1 3aoanue b

-3,9
34 560 ner.
0,5
3x? —5x
12

-1;1
4

(1;5)

He 0onee 3 nocraBok
1<log;52<2
[-2; 3)
Kopneii HeT

0, 1
5

Bapuarim 2 3aoanue b

-5,7
43 923 rmer.
0,5
2x% —3x

6
5

-2 2
0

(3:2)

He 6omnee 4 noctaBok
2< |Og2,5 7<3
[5;+00)

0
a, 0
3
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1.2.2.2. toroBasi KOHTPOJILHAasA padoTa Mo Kypcy «AJiredpa u HayaJia

MAaTEMAaTHYEeCKOI0 AaHAJIU3A. YTJ1y0JeHHbIH ypoBeHbY. 10 Kiacc

Bapuanm 1
3 1
o A) Haiinure 3HaueHue BhIpaxeHus 36° -6*.

e b) Haiinute 3HaueHue BoIpaxeHUs

1 1
(—4/1,21 + 25%)(-4A1, 21 - 25%)
o A) Pewume 3a0auy:

bumer wa mpoe3n B aBToOyce crout 50 p.

Crynentam

MpCaAoCTaBJIAACTCA CKHAKA Ha ouier HJIsL IIpoc3aa B aBT06yce

B pasmepe 40%. Ckonbko pyOrieit cTtouT Omier
IUISL CTYAEHTOB?
® b) Pewuume 3a0auy:

3aBox BBIITYCKaeT 20 000 nerajaen

Ha aBTOOYC

B TOJI.

YcoBepilleHCTBOBaHUE 000PYAOBaHUS MO3BOJUT YBEIUYUBATH

KOJIMYECTBO  BBIMYCKaeMbIx Jgetaniei Ha 20% exerogHo

B TeueHue Tpex JieT. CKOJbKO JieTalieid OyJeT BBIMYCKaTh

3aBOJI yepes 3 rona?

o A) Boruncimure 82%%°,

e b) Haiiyiure 3nauenue BEIpaKkeHus 10g,, v11-log £ 0,5.

o A) OnpenenuTte, SIBIASETCS JIX YUCJIO 2 KOPHEM MHOTOYJICHA

P (x) = x> — 2x* + 7x? - 15x + 3.

Pewenue:

e b) Haiigute ocTaTok OT JAcJCHUS
—9x3 + 21x% — 10X Ha nBy4ieH —3X + 2.

Pewenue:

MHOI'O4JICHA

o A) Yupocture Beipakenue 0,5tg? o (1+ cos2a).

Pewenue:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:
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10.

e b) Yrpocrture Beipaxenne (1—Cos4a)

Pewenue:

o

cos?(2a. + I )

o A) Pemmre ypaBHeHue /28—x-4=0.

e b) Pemnre ypaBHeHHE /5— X +3=X.

o A) CkoJIbKO KOpHEM umeeT ypaBHeHHe Ig? x—8lgx+7=07?

e b) Petnre ypasuenue loga(X,+1)—log » —26+4=0.
4 a 2

o A) Pernte ypaBHenue /2 cos(2m + X) =1.

. : 3n
e b) Haiinure KkopeHb ypaBHeHUs SINT JX=cos—,

. 3t
PUHAIICKAIINN OTPE3KY [n; - —\

(25 )

|
)

Pewenue:

2 |

o A) BepHo aM yTBEepXAECHHE: ONPEACIUTENb MaTPHILIbI

2

‘HBJ’IHGTCH OTPHULATCIIbHBIM YUCIOM?

e b) Pemure cucremy

OIIpCACIINTECIIb.

Pewenue:

YpaBHEHUM

!

L

(X—3y =8,
HCIOJIb3YS
—5X+ 2y =5,

o A) Pewume 3a0auy:

OTHomeHHEe Macchl OJIOBA M HUKEIIS B IICPBOM CIIIIaBC PABHO

5 :4, aBo Bropom — | : 8. M3 AByX 3THX CIUIABOB HYXHO

nolydyuTh 16 Kr HOBOro cruiaBa C PaBHBIM COJIEp)KaHHEM

onoBa U HuKens. CKOIBKO KWJIOIpaMMOB TICPBOI'o CIljiaBa

HY>XKHO B34Thb JJIS ITIOJIYYCHHA HOBOTO cruraBa?

® b) Pewuume 3a0auy:

B nekapHio 3a [eHb IUIaHUpPYETCAs [ JIOCTAaBOK MYKH U

caxapHoro IieCka.

CTOouMOCTBH

OJIHOM JIOCTaBKH MYKHU

Omeem:

Omeem:
Omeem:
Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:
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11.

12.

13.

14.

coctapisier 2000 p., a OHOM JTOCTaBKU CaxapHOIo IecCKa —
4000 p. CkoabKO JOCTaBOK CaxapHOTO TI€CKa MOXHO
MJIAHUPOBATh HA OJUH JICHb, €CJIM PACXOJIbl Ha JTOCTABKY MYKH

¥ CaXxapHOTO TeCcKa He JOHKHBI TpeBbimath 22 000 p.?
o :
A) CpaBHure IogVrg 6,02 1 Iogﬁ 6,2

e b) Mexny KakuMu IByMs TIOCIIEZIOBATEIIBHBIMU IIEITBIMHU
YHCIaMU HaXoauTes yuciio 10g; 5 27?
o A) Pemute HepaBeHcTBO (5X — 2)(X +4) > 0.
X2
e b) Pemnite HepaBeHCTBO <0.
2
X“ -9

o 1
o A) CKOJIbKO KOpHEH UMEET ypaBHEHHE 2° = ?
X+2

Pewenue:

e b) Pemmre ypasaenue Sinx = X2 + 2.

Pewenue:

o A) Kakue u3 [aHHBIX YTBEPKIACHUN SBISIOTCS BEPHBIMU

st pyHkumu f (x) =sin(2x— I )?
3

a) OyHKIUS HE SBJISACTCS HU YETHOM, HU HEUETHOM.

0) O6nactbio onpeneneHus (GYHKUUHU SBISETCA TPOMEKYTOK
[-1; 1].

B) OOnactbio 3HayeHUN GYHKUUM SIBISETCS MPOMEKYTOK
[—1; 1].

r) OyHKIKSA HE UMEET SKCTPEMYMOB.

e b) Kakue u3 MaHHBIX YTBEPKICHHUI SIBISIOTCS BEPHBIMU

X —25
- 2
JUTsT QYHKITUN Fx) = :

X(x—5)

a) OyHKUHUS SIBISETCS YETHOM.

0) OyHKIIUA UMEET 2 ACUMITTOTHI.

B) OyHKIUS UMEET 2 TOUKHU pa3phIBa.
r) f'(x) < 0 Ha mHOXecTBe R.

1) OyHKIKS HE UMEET SKCTPEMYMOB.

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:
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15.

Y M) 11an/inic vvjiavlb ULIPCACIICHNA WYY HRLLYIYL

f(X):

Ny

e b) CkoJIbKO MENbIX 3HAYCHHH NPUHAIICKUT OO0JacTh
onpenenenus pynxuuu f (x) =logs(54-6x ) ?

Bapuanm 2
10
o A) Haiigure 3HaueHue BbIpakeHus 5° -25% .

o h) Hatinute 3HAUCHUE BBIPAXKCHUSA:

(~4/1,69 — 49%)(—4/1,E+ 4911)

o A) Pewuume 3a0auy:

buner na Bxom B mapk croutr 120 p. UIkoiapHUKaM
Mpe0CTaBIsACTCS CKHUJIKA Ha BXOJ B Iapk B pasmepe 60%.
Ckonbko pyOJieid CTOMT OWJIeT Ha BXOJ B IMapK

JUISL TITKOJTbHUKOB?

® b) Pewume 3a0auy:

3aBoJ BBIITYCKaEeT 30 000 neTajen B roJ.
VYcoBepiieHCTBOBaHHE 000PYIOBaHUS TO3BOJUT YBEIHMYHBATH
KOJIMYECTBO BBbIMyCKaembix getasnieii Ha 10% exeromHo
B TeueHue Tpex JieT. CKOJbKO JeTaneld OyAeT BBIMYCKaTh
3aBOJ yepes 4 roaa?

ll+l.

o A) Berunciure 6%

e b) Haiiyiure 3HaueHue BRIpaKEHUs 10g,, 13109 40,4,

o A) OnpenenuTte, SABJISETCS U YUCIO 3 KOPHEM MHOTOUJICHA
P (x) = x°>—4x*+ 7x* + 11x — 15.

Pewenue:

e b) Haijaute ocTaTok OT JeJeHHS MHOTrOYJIeHa
—8x3 + 14x? + 3 na mByunen —4x + 1.

Pewenue:

o A) Ynpocrure Beipaxkenne 0,5ctg? o (1-cos2al).

Pewenue:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:
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10.

e b) YpocTute BeIpaKeHHE S (1+cosda).

sin? (3—’2‘+ 2a)

Pewenue:

o A) Pemute ypaBHeHHE /32-X-5=0.
e b) Pemmute ypaBHeHUE 14— X +2=X.

o A) CkoabpKo KOpHEH uMeeT ypaBHeHHE lg? Xx—4lgx—-5=07?
_ — 4 —

e b) Pemure ypaBuenue l0g ﬁ/ X2 +21 |Ogl7(x +1)=0.

o A) Pemnte ypaBHenue ~/2sin(n — x) =1.

e b) Haiinure xopeHs ypaHeHus — COS(m/X) =sin™ |
2

MIPUHAICKAINANA OTPE3KY (—E ; I —‘

L 2 2]
0 A) BepHo au yTBep)KIEHHUE: ONPEIEIUTENb MAaTpPHULIbI
(-1-2)

| ‘ ABISICTCA TTOJIOKUTCIIBbHBIM ‘-II/ICJ'IOM?
6 —4

)
Pewenue:
. |ox—4y=1,
e b) Pemure cucremy ypaBHEeHUU J HCTIONb3YS
L_6X +7y=-4,
ONPEACTUTENb.
Pewenue:

o A) Pewume 3a0auy:

OTtHotieHne mMacchl cepedpa U MeIu B MEPBOM CIUIABE PaBHO
4 : 7, a Bo BTopoM — 5 : 6. 13 IByX 3THX CIUIAaBOB HYXHO
noyunth 10 Kr HOBOTO cIlaBa ¢ paBHBIM COJACpPKAHUEM
cepebpa u menu. CKOJIBKO KHJIOTPAMMOB BTOPOTO CIIJIaBa
HYKHO B3SITh JIJIs1 IOJTy9€HHSI HOBOTO CIIaBa’?

® b) Pewume 3a0auy:

B odwucHyo cTonoByo 3a AeHb IUTaHHpYyeTcs 9 M0CTaBOK
oBomei 1 GppykToB. CTOMMOCTH OJTHOM TOCTaBKH OBOIIICH

coctasisier 3000 p., a onnoi mocraBku ¢pykroB — 5000 p.

Omeem:

Omeem:
Omeem:
Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

33



11.

12.

13.

14,

15.

CKOJIBKO TOCTaBOK (PPYKTOB MOXKHO TUIAHUPOBAThH HA OJIMH
JIeHb, €CJIM PAcXObl HA TIOCTaBKY OBOIIEH M (PPYKTOB HE

nospkHbI TipeBbimath 33 000 p.?
o A) CpaBHuTe Iogﬁ 79 U Iogﬁ 7,09.

e b) Mexay KakuMu JIByMs MOCIIEIOBATEIbHBIMU 1IEJIBIMU
YHCIaMU HaXOoauTCs 9uciio 109,25 772
o A) Pemute HepaBeHcTBO (2X + 1)(X — 6) <O0.
e b) Pemnre HEpaBeHCTBO VR >0.
X2 -16
0 A) CKkoJIbKO KOpHEW UMEET ypaBHEHHE 3* =+/X+3?

Pewenue:

e b) Pemmnre ypasHenune COSX = X% + 1,

Pewenue:

o A) Kakue U3 1aHHBIX YTBEP>KJIECHUMN SBIISIFOTCS BEPHBIMU JJISI

bynakun f (x) = cos(3x — Tyo
4

a) OYHKIMS SIBIISICTCS YCTHOM.

0) OGuacThio onpeeeHns (PyHKIUU SBIISETCS MHOKECTBO R .
B) OOnacTpi0 3HA4YCHUN (GYHKIMHU SIBISETCS MPOMEXKYTOK
[-1; 1].

r) yHKIUA HE UMEET IKCTPEMYMOB.

e b) Kakne u3 MaHHBIX YTBEpXKIACHHUH SBISIOTCS BEPHBIMHU
16— X2 N

TUTsT QYHKITUN Fx) = :
X(x —4)

a) OyHKLMS HE SIBISIETCS HU YETHOM, HU HEUETHOM.
0) OyHKIMA UMeeT 2 aCUMIITOTHI.

B) OyHKIMUS UMEET 2 TOUKHU pa3phIBa.

r) f'(X) > 0 Ha MmHOXecTBe R .

1) OyHKINS UMEET SKCTPEMYMBI.

o A) Haitnute o6macts onpenencHust (yHKITAN

f)  ——
X—7

e b) Cxonpko MeNbIX 3HAYEHUN NPUHAMICKHUT OOJACTH
onpenenenus GyHkmu f (x) =logs(16—-4x ) ?

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:
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1.2.2. Illpumep UTOTroBOIi KOHTPOJIbLHOI padoThl MO Kypcy reomerpun. 10 kiacc

1.2.2.1. Cneunduxamnus KOHTPOJbLHO-U3MEPHUTEIbHBIX MATEPHAJIOB /1JIsl OLlEHKH
AOCTHKEHMS MJIAHUPYEMBIX pe3yJabTaTOB 00y4yeHus no reomerpun B 10 kiacce

Ha yrjry0JIeHHOM YPOBHeE

Hasnauyenue padoThI: OINpeJeieHHEe  COOTBETCTBUS  0Opa3oBaTEIbHBIX
pe3yNbTaTOB OCBOEHHUS oOOydaromumucs ydeOHoro kypca «['eomerpus» 10 kmacca
Ha YIUIYOJIGHHOM YypoBHE. PaboTa HOCHT JMAarHOCTUYECKWN XapakTep, IO3BOJISS
VUATETI0 W OOYYaromMMCS TI0 KaKIOMY W3 OCHOBHBIX PE3yJbTAaTOB OIPEICIHUTH
YPOBEHb OBJIQJICHUSI  COOTBETCTBYIOIIMM €My YMEHHEM, BBISBUTH IPOOEbI
B TOJTOTOBKE OOYYalOIIETroCs, CKOPPEKTUPOBATh IMOATOTOBKY K  €AMHOMY
rocyJapCTBEHHOMY 2K3aMEHY.

JIOKyMeHTBbI, onpeaessiionue HOPMATHBHO-METOIMYECKYI0 0azy
KOHTPOJIbHOI padoThI:

1. ®enepanbHblii  TOCYIapCTBEHHBIH 00pa30BaTEIbHBIN CTaHIAPT CPEIHETO
obmiero obpazoBanus (mpuka3 MuHucTepcTBa npocenieHus: Poccuiickoit @enepanuu
or 12.08.2022 Ne 732 «O06 yrBepkaeHUH (eaepabHOTO0 TOCYIApPCTBEHHOTO
00pa3oBaTeNBLHOTO CTaHAapTa CPEIHETO 00IIEeT0 00pa30BaHUNY);

2. ®enepanibHast paboyass mporpamMma CpeaHero oOmero  oOpa3oBaHUA.
MaremaTtuka. YTiyOJICHHBIH yPOBCHD.

Crpykrypa padoThI:

Bcero B pabore 9 3amanuii, cpenu HMX 6 3agaHWil 0053aTETBLHOTO YPOBHS U
3 3a71aHKs TIOBBIIIIEHHOTO YPOBHS OCBOEHUS Kypca.

3anganust 0003HaYEHBI B pab0Te CrelUaIbHBIMU 3HAYKAMU:

O —3a/1aHue 00513aTeTLHOTO YPOBHS;

® — 33/1aH¥E MTOBBIIICHHOTO YPOBHSI.

Pacnpenenenue 3aqanuii 1o paszzenam cojeprKanus mpuBeaeHo B Tadsmie 1.

Taobn. 1. Pacnpedenenue 3a0anuil no pazoenam co0epiHcaHus

Haseanue pazoena cooeporcanus Yucno 3a0anutl
[IpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE 5
MHororpaHHUKH 3
BeKkTopbl 1 KOOPIMHATHI B IPOCTPAHCTBE 1
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3amanus CrpynnupoBaHbl B Ba 0J0Ka B COOTBETCTBUM C BUJIOM MHOTOTPAHHUKA!
omok 1 (Ne 1-5) — mupamuma u 610k 2 (Ne 6-9) — mpusma, mpuyeM OOYUAFOIUMCS
mpejaraeTcs oJHa MUpaMHa W OJIHA Ipu3Ma. B kaxxaoM Oyoke ecTh 3aJaHusi u
00s13aTEIHFHOTO U MOBHIIIICHHOTO YPOBHEH.

[InaH KOHTPOJIBLHOM PabOTHI MPHUBE/EH B TaOIHUIIE 2.

Coxkpamenusi: O — O0s3aTeNnbHBIA YpPOBEHb, [1 — MOBBIIIEHHBIN YPOBEHb.

Taon. 2. Ilhan eapuanma pabomut

Bpema
No Yposeno = Makc.
IIposepsemvle ymenus 8bINOIHEHUS,
3a0aHUsl oceoeHust  bann
MUH
1 Knaccuduiupoars B3aUMHOE O 1 3
PacIoJIOKEHHUE MPSMBIX B IPOCTPAHCTBE
2 CBOOOHO  OmMEpUpOBaTH  MOHSATHUSMU, 0 1 3
CBS3aHHBIMHM C yTjaMu B MPOCTPAHCTBE:
MEXIy TPSMBIMH B MPOCTPAHCTBE;
MEXKIY IPSMOU U TIIIOCKOCTBIO
3 BrINonmHATH 1€MCTBUS HAll BEKTOpaMu O 3
4 KnaccuduimpoBats B3aMHOE pacmoJio- O
KEHUE  TPSIMBIX B TMPOCTPAHCTBE;
IUIOCKOCTEH B MPOCTPAHCTBE; MPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE
3) CrpouTh  ce4eHHS]  MHOTOIPAHHUKOB II 2 6
Pa3TUYHBIMA METOAMHU
6 CBOOOMHO  oOmepupoBaTh MOHITHSIMH, o 1 4
CBSI3aHHBIMHU C MHOTOTPaHHUKAMU
7 CBOOOMHO oOmepupoBaTh  MOHITHSIMH, O 1 3)
CBSI3aHHBIMH C YIJIAMH B TPOCTPAHCTBE:
MEXKY IPSAMOU U IIJIOCKOCTBIO
8 KnaccudummpoBats B3auMHOE pacrono- I1 2 6
’KEHHE TIIOCKOCTEH B TPOCTPAHCTBE
9 Beruucnares  miomaas  MOBEPXHOCTH I1 2 6

IIPU3MBI



Bpems BbInoJiHeHUsI padoOThI:

Ha BeimosniHeHne KOHTpoibHOM paboThl otBoaMTCS 40-60 MuH, 4YTO 3aBHCHUT
OT YPOBHSI MaTEMaTUIECKON TTOITOTOBKU 00YYaIONUXCs Kiacca.

OueHuBaHue pe3yJIbTATOB BHINIOJHECHUS PadOThI:

Kpurepuu onieHMBaHUs JOJKHBI OBITH OTKPBITHI 1J11 00YYAIOIIUXCS C TEM, YTOOBI
OHH TMTOHMMAJTH, KaK ¥ 32 YTO BBICTABIISICTCS Ta WM WHAs OTMETKA.

KonTtponbHas pabota U, COOTBETCTBEHHO, KPUTEPUU OIEHKH COCTaBIICHBI TaKUM
o0pa3oM, 4yToObI y 00y4JaroMIMXCsl ObLIO «IIPaBO HA OMIMOKY» MPHU BBHITOJIHEHUH PaOOThI
KaK Ha OTMETKY «3», TaK U Ha OTMETKY «5».

[Ipenyiaraembie KpUTEPUU OIICHUBAHUSI HOCST PEKOMEHJATEIBHBIA XapakTep U
MOTYT KOPPEKTHPOBATHCS YUYHUTEIEM B 3aBHCUMOCTH OT OCOOCHHOCTEHW  Kjlacca.
[Ipu 3TOM, OJIHAaKO, LENECOOOPa3HO COXPAHATH JBa OMMCAHHBIX BBIIIE TPEOOBAHMS:
HaJ0, YTOOBI 00yUaroMUMCs ObUIO 0OBSICHEHO, 32 YTO OyAET BHICTABIISITHCS Ta WM UHAS
OTMETKA; HaJI0, YTOOBI Y OOYYAIOIINXCS COXPAHSIIOCH «IIPABO HA OIIHUOKY.

3amanue 4 cuuTaeTCs BBHITIOJIHEHHBIM BEPHO, €CIM OO0Yy4YaromUiCsS OTMETHI
HOMEpa BCeX BEpPHBIX YTBEP)KICHWH, B MPOTHBHOM CiIy4yace 3aJaHWEe HE CUMUTACTCS
BBITIOJTHEHHBIM. 3aaHust 6, 7 CYMTAIOTCS BBIMTOJTHECHHBIMH BEPHO, €CIU 00yJaronIuiics
JlaJT BEPHBIA OTBET Ha BOIPOC 3aJaHUsSl U MPUBEJ COOTBETCTBYIOIIEE OTBETY PEICHUE,
3a/laHue 5 — eCIU CeUeHne MOCTPOCHO UM BEPHO, 3a/IaHKe 8§ — €CIIU PUBEACHO BEPHOE
noKazaTeabcTBO. B 3amanusx 1, 2, 3, 9 mocTaTouyHO NPUBECTH BEPHBIN OTBET.

3a 3amaHus 005A3aTEILHOTO YPOBHS OCBOCHHS Kypca MaKCHMaJIbHO HAYHCIIIEMOC
KOJIMYECTBO 0ayuIoB paBHO 1, 3a 3a7aHUs TMOBBIMICHHOTO YpOoBHA — 2. TakuM oOpazom,
MaKCUMaJbHBIM Oayl 3a paboTy paBeH 12, eciau BBINOIHEHBI 3aJaHUS TOJIBKO
00s13aTEIPHOTO YPOBHS, TO MaKCHUMaJIbHO MOXXHO TOJYYUTh 6 0ajuioB, €ClId TOJHKO
MOBBIIIEHHOTO — 6.

B Tabnuie 3 mpuBOAUTCS PEKOMEHAYEMOE HaWMEHBIIee YHCIIO 3aJaHuid,

KOTOPbIE HEOOXOIUMO BBITIOJIHUTD, YTOOBI TOTYUYUTh OTMETKHU «3», «4» 1 «5».
Tabn.3. Pekomenoauuu no oyeHuBaHUI0 8blNOJHEHUS KOHMPOJIbHOU PAdOn bl

Ommemka OrMmeTKa «3» OrMmeTka «4» OrMmeTka «5»
Habpano 6annos 4 7 10

B Tabnuiie 4 maroTcs OTBETHI K 33/JaHUSM KOHTPOJIBHON PaOOTHI.
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Ta6n.4. Omeemul K 3a0aHUAM KOHMPOIbHOU PAOOM bl

Homep
Bapuanm 1 Bapuanm 2
3a0aHUs
1 AS EC
2 30° 60°
3 CcM BN
4
5

6 2-2a cm
3

2(2++f3)a? cm? 2(2 +/3)b? cm?

1.2.2.2. ATtoroBasi KOHTPOJIbHAas padoTa no Kypcy «I'eomerpusi.

Yriayo6aennsblii ypoBenb». 10 kitace

Bapuanm 1

KommiekcHoe 3ananue «llupamuaay

Jana mupamuaa SABC (puc. 1). U3BectHo, uro SO L (ABC), £ SMO = 30°,
SM L BC, P € SB.

Puc. 1
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Buinonnume 3aoanus Ne 1-5.
o 1. YkaxuTe npsiMmyto, CKpenuBaronytocs ¢ npsimoit BC.
1) AC;
2) BS;
3) AB;
4) AS;
5) CS.

o 2. Haitnure yron mexny miockoctssmu SBC u ABC.

Omeem:

o 3. VkaxuTe BeKTOp, paBHbIi cymme BekTtopoB CO +SM +0OS .

Omeem:

0 4. YKaXuTe BEepHbIC YTBEPKIACHHUS.

1) Ipsimbie SO 1 AM neprieHAUKYISPHBI.

2) Ipsimeie SO u AC He neprieHANKY IS PHBIL.

3) Ilinockoctu ABC u SBC neprieHAUKYIJISpHBI.
4) IMnockoctu SAM u ABC nieprieHAUKYISPHBI.

e 5. [Toctpoiite ceuenune nupamusl SABC miockocthio NMP.

Kommuekcnoe 3aganue «Ilpusma

Jlana nipaBuibHas 1ectuyronbHas npusma ABCDEFAB1C1D1E;F; (puc. 2),

CTOpOHA OCHOBaHHUSI KOTOPOM paBHA & cM, a O0KOBOE pedpo paBHO 28 CM.

B | Cl
| |
A | , b
Fy, B
| |
JAP--- <
s N

Puc. 2
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Buvinoanume 3a0anus Ne 6-9.
o 6. Hainure nmuny FCy.
Omeem:

Pewenue:

o 7. Halimure yron mexay npsimon B1F u miockocTeio ocHOBaHUS PU3MBI.

Omeem:

Pewenue:

e 8. Jlokaxure, uto miockocts BB1D1D nepnenaukysnspHa miocKOCTH OCHOBaHUS
IPU3MBI.

ﬂOKClb’Clme]leWlGO.'

e 9. Haiimure mutomanb 60KOBOM moBepXHOCTH MHOTOTpanHnKa ABFA;B1F;.

Omeem:

Bapuanm 2

Kommuiekcnoe 3axanue «Ilupamuaa»

Jana upamunga EABC (puc. 1). UssectHo, uro EO L (ABC), £ ENO = 60°,
EN L AB, L € AE.

Puc. 1

Buvinonnume 3adanus Ne 1-5.
o 1. YkaxuTe npsmyto, ckpeuuparonytocs ¢ npsimoit AC.
1) AB;
2) BC;
3) BE;
4) EC;
5) EN.
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o 2. Haiinure yron mexay miockoctssmu EAC u ABC.

Omeem:

o 3. Ykaxure BekTop, paBHbIii cymme BektopoB EN +CO +OE .

Omeem:

0 4, YKaXuTe BepHbIC YTBEPKIACHHUS.

1) Ipsmbie EO u BC He neprieH IuKyIIpHbIL.
2) Ipssmere CN 1 EO neprieHquKyIspHbI.

3) Iimockoctu CEN u ABC nieprieHAUKyISpHBI.
4) IMnockoctu ABC u BEC neprieHIuKyISIpHBI.

e 5. [Toctpoiite ceuenune nupamu bl EABC mimockoctsio NLM.

Kommuiekcnoe 3aganue «Ilpusma

Jlana nipaBuibHast 1mectuyronbHas npusma ABCDEFA;B1C1D1E;F; (puc. 2),

CTOpOHa OCHOBaHHS KOTOpoii paBHa 2b cM, a 60koBoe pedpo paBHO b cm.
D1

=

A F Puc. 2

Buvinoanume 3aoanus Ne6 — 10.
0 6. Haitnure nymny AD.
Omeem:

Pewenue:

o 7. Haitnure yron mexay npsimoit A1D u 10CcKOCTbIO OCHOBaHHUS IPU3MBI.
Omeem:

Pewenue:
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e 8. Jlokaxure, yto 1miockocth CCiFiF mepnenaukynspHa MMIOCKOCTH OCHOBAHUS
TIPU3MBI.

ﬂOKCBClme]ZbCWl@O.'

e 9. HaiinuTe ruomaas 60k0BOM moBepXxHOCTH MHOTOrpanHuka DEFD;E;F.

Omeem:
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PA3JIEJ 2.

METOJINYECKUAE PEKOMEHIALIUM IO OPTAHU3ALIUU
JNESITEJIBLHOCTH OBYYAIOIMXCS ITPU U3YYEHUU KYPCA BY ]
«TOTUCTUKA» HA YIJTYBJIEHHOM YPOBHE
B 10-11 KJIACCAX

2.1. MeTO)Il/I‘IeCKI/Ie PEKOMECHIAIUMA 110 OPraHu3anumn Oﬁy‘leHI/Iﬂ MaTEMaTHKE

B LM(PoBOIi 00pa3oBaTeJbHOM cpeae

2.1.1. UHMumnaTuBbl, oNpeaesiionue co3ianue nudponoii

00pa3oBaTe/IbHOM cpeabl

B Hacrosimee Bpemsi B HalIEd CTpaHE peau3yeTcsl LENbIdl Pl CTpaTerud u
MporpaMM, HaMpaBJICHHBIX HA pa3BUTHE UHPOPMAIMOHHOTO 00IecTBa, PopMHUpPOBaAHUE
mudpoBoil  skoHOMUKH. B mepByro ouepenb 9310 «CTparerus — pa3BUTHS
uHpopMannmoHHoro odmiecTBa B Poccuiickoit ®denepanuu wHa 2017-2030 rogasr» [23],
ompenensiomas IeaM U 3amadyd B cepe MNpuMeHEeHUs HWH)OPMAIMOHHBIX W
KOMMYHUKAIIMOHHBIX ~ TexHoJorui, u HamuonansHas mnporpamma «lludposas
skoHOMHKa Poccuiickoit deneparnuun» [25].

B cTparteruun mpeacTaBieHbl MPUHLIUINBI Pa3BUTHUSI WH()OPMAIIMOHHOTO OOIIeCTBA
1 chOpMYJIUPOBAHBI €T0 OCHOBHBIE MOHATHSA. OTHUM U3 MOHATUHN SBISETCS «OOIIECTBO
3HaHWI», T. €. OOLIECTBO, B KOTOPOM [JIsl pa3BUTHUS TpakaaHUHA OOJbIIOE 3HAYEHUE
uMeeT paboTa ¢ JOCTOBEpHOW MHQpOpMalMel, YUYUTHIBAIOIIEH CTPATETUYECKUE
HallMOHAJIbHbIE TPUOPUTETHI Poccum.

[Iporpamma BKITIOYAET LETBIA Psi (eepaIbHBIX TPOSKTOB, B YaCTHOCTH MPOEKT
«IIudposie TexHomornum». Lleapio mporpaMMbl SBISETCA OOCCIICYCHHE JTOCTYITHOCTU
HOBBIX ITU(DPOBBIX PECYPCOB IS TPAKIaH U OM3Heca.

OnHUM U3 COLMANBHO 3HAYMMBIX OOBEKTOB NMPUMEHEHUST MHGOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTUH  SIBISIOTCS  OOpa30oBaTelIbHBIE  OpraHU3aluu.
B nporpamme oTMmeuaercs, HampuMep, YTO MIKOJbI OYIyT MEpeBeIeHbl Ha POCCUNCKHUE
MPWIOKEHUST OHJIAMH-KOMMYHHKAIMA W TOJy4YaT CpeACcTBA Ha MNpuoOpeTeHue
AJIEKTPOHHOT'O 00Pa30BaTENILHOTO KOHTEHTA.

[IpuopuTeTHBIM MPOEKTOM B 00JlacTU OOpa3oBaHus sBIseTCA (deaepabHbIN
npoekT «lludpoBas obpazoBarenbHas cpena» MwunnpocBenienus Poccun [29]. DToT
IPOEKT HaNpaBJIeH Ha «CO3/aHME M BHEIPEHHE B 0Opa30BaTENIbHBIX OpraHU3ALMSIX

UQpoBOI 00pa30BATEIBLHON CPE/Ibl, @ TAKXKE 00ECIICUCHHE peanu3auy nudpoBoit
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TpaHchopMali CUCTEMBbI 0O0Opa3oBaHus». B pamkax
ATOr0 MpOEKTa Belercs paboTa 1O  OCHAIICHUIO
00pa3oBaTeNpHBIX OpraHu3aldid  000pPYJOBAaHUEM U
0 pa3BUTHIO LHUQPPOBBIX CEPBHUCOB U  KOHTEHTA
JUTsl 00pa30BaTENbHON NEATETLHOCTH.

Bce 3TO AOMKHO OTpa3UThCs HAa OPraHU3alUu

O6paBOBaTeJIBHOFO Imponecca, KaueCTBC 06p8,30BaHHSI I10

BCCM IMKOJIBHBIM  IIPpCAMCTaM, B TOM 4YHCIC H

MaTCMaTHKC.

2.1.2. HudpoBbie o0pa3oBaTebHbIe peCypchl U INIAT(HOPMBI

AJIA OpraHm3anun oﬁyqunﬂ MaTEMAaTHKE

VYenex oOyyaoommuxcs B JUYHOCTHOM pealu3al B MHPOPMALHUOHHOM
oOuiecTBe, B YaCTHOCTH, 3aBUCUT OT CQOPMHUPOBAHHOCTH yMEHUW paldoTaTh
B 1udpoBoii cpexe. IlosTromy B 00OpasoBareibHBIA MpOIECC MO MaTEMaTHKE HYKHO
BKJIIOUATh HCIOJb30BaHHE LU(POBBIX 00pa30BaTENBHBIX PECYPCOB U TUIATHOpPM,
OPHUEHTHPOBAHHBIX Ha (OpMHpOBAHWE TPEIMETHBIX 3HAHWWA, Ha JIOCTIKEHHE
METanpeaIMETHBIX Pe3yJbTaTOB, B TOM 4Hcie U (YHKIUOHAJIHLHOW MaTeMaTH4eCcKOu
rpamoTHOCTH. [Ipu oTOGope pecypcoB yduTeNb A0DKEH oOpaliarh BHUMaHUe Ha 00beM
U CTPYKTYpy HH(POpMAIMK, €€ Hay4dHOCTh U JIOCTOBEPHOCTh, BO3MOXHOCTH
BUJION3MEHEHUS OOBEKTOB.

[IpuBenemM mpuMepbl pPECYpcOB M TPOrpaMM, KOTOPBIE YUYUTEIb MOXKET
WCIIOJIH30BATh JIJISl OPTaHU3AIMK 00yUYeHUs MaTeMaTuke B MUGPOBON 00pa3oBaTEIHLHOM
cpene.

Ha noprane «EnnHoe coaep:xanue oduiero odpasosanus» [15], oneparopom
koroporo siBisiercas MCPO, pasmenieHa nHpopManus U MaTepualibl B HalpaBlICHUU
HAyYHO-METOJAMYECKON  TMOJACPKKH  YUUTEICH-TIPEIMETHHKOB, B TOM  YHCIE,
MpenoAaoIuX MaTeMaTUKy Ha YPOBHE OCHOBHOTO OOILEro M CpEeAHEro OoOIIero
oOpa3oBaHWs, U OpraHU3aIui 00y4YeHHUS MaTeMaTuke (puc. 1).

YCA0BHO MOXHO BBIICIUTh TpPU TPYNIbl MPEACTABICHHBIX MAaTEpPUAIIOB.
K nepBoMy OTHOCATCS METOAMYECKUE CEMUHAPBI U METOAMYECKHE KEHUChI, KO BTOPOMY —
METOJIMYECKUE TMOcoOUs, TPEeTbe HaANpaBJIIEHUE MPEJACTABICHO J1abOpaTOPHO-

MPAKTUUYECKUMHU paboTamu.
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Enunoe cogep:xanue oduiero oopazopanus. — Caiit:https://edsoo.ru/

v ? g teaes el
EQWHOE COQEPXAHWE — ———— —— ——pyrop Vueoubie npeaverst Meromrieckne
m OEI'uEro 0 B PABOBA HUA . Monbopka MeTonuecknx MaTepnanos CeMuHaphl
METOAUNYECKN XYPHAN may
} "OBPA3 JEACTBUS" npenMeTHIKoB _
n::mm e — !!‘
2
Bupryarnubie Meroanyeckue Oxumnmaza no
AabopaTopHbIe HHTEPaKTHBHbIe HCKYCCTBEHHOMY
PaGoTHI Keficpl HHTEAAEKTY
=
OI'BHY «MuctutryT :
CTpaTerun pasBUTUA
) 6p A30BAHUIY Hayuunie nceaegosanus th::;f:::fp
coziep:KRaHns
06pasoBaHHA
T
Ha60p aTOI:)I/I;I Meroauueckuit Ipopurakruka u Mertoauueckne pekoMeHAUHH H Beepoccniickas
axyprar "O6pas KOppeKIHst BH/ICOYPOKH OAMMIHAZA
MarTemMaTu4deCckoro e TpyaHOCTeA B el SRCAmiion
obrrero oOpa3oBaHUs coyzeam

Puc. 1

Ha  memoouueckux cemunapax W B  Memoouueckux  RHOCOOUAX
paccMmatpuBaroTcss Bompochkl peanuszanuu @I'OC oCHOBHOrO OOIIEro W CPEIHETO
o01mero o0pa3oBaHusl, HAYYHBIC U METOIUICCKAE OCHOBBI OOYUCHHSI MaTEMATHKE, JaHbI
PEKOMEHIAIIMY TI0 OpTaHW3aIMu 00pa30BaTEILHOTO Tpollecca M0 MaTeMaTHKE BO BCEX
€ro acleKTaxX, BKII0Yas PACCMOTPEHUE HOBBIX JJIEMEHTOB COJCpPKaHHS OOYydYCHUS

MaTeMAaTUKE U MyTel JOCTHKEHUS TIaHUPYEMBIX Pe3yJIbTaToB (puc. 2).

MeTtoanyeckne CEeMUHAPDI

lMnaH ceMuHapoB "‘MeToguyeckas NogaepkKa yumTenem MmatemMaTtukum
npv BBEAEHUN N peannaaumm o6HoBNeHHbIx PTOC OO0 n COO"

8 centsiGps, 14:30 Mex ¢ HTOTOBBIE MATEPUA TBI

ObHoeaennbll @TOC 1 HoBast Pocioea Japrca Oerogsa, 3aBeqyiomnit https://drive.google.com/file/d/

nporpamma ydeGHoro npexvera TaBOPATOpHeE} MATEMATHECKOTO OBMIETD 1hA27ngyRZVgAIu1In8D O2Rpp

S AT eMATIE 2 SN OCHOREUI IEBAED obpazosanrs B HHbopMareke $TBHY "MICPO PAO" https://vk.com/video7162 QpAXiB/viewssp=snanng https://vk.com/video7162
CMBICTI0B0€ TeHHe Ha YPOKaX Bynxo Enena BiaquMHpPOEBHA, HayYHEIH COTPYAEHK 45662 456239132 https://drive.google.com/file/d/ 45662_456239132
AGETCRMREBERN FAY. OCHERIRR IPEAUSCLEmCA 1a0OpaTOPHH MaTeMaTHIECKOro obmero 1VONC_uaVAPSsA__u9xFLPUPIT

opMIPOBAHNS NPEIMTHBIX H obpazoBanus 1 HEGopMarEkE $TBHY “"ICPO PAO" OeghQtl/view?usp=sharing

MeTanpeIMeTHBIX Pe3y.ILTaToB 00yHeHHs

6 oxTs6ps, 14:30 Mek ’ UTOTOBBIE MATEPHATBI

Vpokn MaTemaTHKH B 5 K1acce. H3ydenue  Pocropa Jlapuca OnerosHa, saBeyiomuii https://drive.google.com/file/d/
Temb! « HarypaabHble 9HCIa». T1aB0paTopHeft MaTEMATHYECKOTO 05Imero INOfMFgebked_N4vaZIyUEHQX
Dopmup & ALHOI 6p  mEdopyaraxa GTBHY "CPO PAO" https://vkcom/video7162 ~ DXWXXkAl/view?usp=sharing https.//vk.com/video7162
MaTeMaTH9eCKoii rPaMOTHOCTH Anexceepa Enena EBreHbeBHa, CTapIIHI HayIHELHT 45662_456239128 https://drive.google.com/file/d/ 45662_456239128
BETHKAACCHAKOB HPH HIYICHHHE TeMBL COTPYAHHK 1200paTOPHE MATEMATHIECKOTO 00MmEero 1i_7191c242F JI30EDGKErHzy30Ke
obpazoeanut H HEopMarake PTBHY “HICPO PAO" cVusH/view?usp=sharing

3 wosGps, 14:30 wex .
Hsysenne Temb! « Harasinast reoMeTpus=  Pociopa Jlapaca Oeroesa, s3aBeyIOmHit https://drive.google.com/file/d/
B 5 knaccax. OcobensocTn 71a60paTopHelt MaTEMATHIECKOTO 0BIIEro 1CYoLXaviHgIPtLNDa6N4hvnxQ
(OpMIPOBAHNA H PA3BHTHS oOpazoeanus H HE(popMarake $TBHY “MICPO PAO" https://vk.com/video7162 kGQOQel /view?usp=sharing  https://vk.com/video7162
METaNpeIMETHBIX Pe3yILTaToB 00y IeHNs  Anekceera Entena EereHserHa, CTApIIHIt HayTHEL 45662_456239153 https://drive.google.com/file/d/ 45662_456239153
H JIOTH'IeCKOr0 MBINLICHHS Y COTDVIHHK ;1a00DaTODHH MaTeMaTHIeCKOro ofImero 17C0&RITIDA  OIVETThéANAlheT

Puc. 2
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B memoouueckux Keiicax paccMOTpeHbl HauOoJiee CIIOKHBIE  BOIPOCHI
IpenojaBaHusi MaTEeMAaTUKHU, C KOTOPHIMH MOTYT CTOJIKHYTbCS B MPAKTUYECKON
JESITeIbHOCTH yYUTENs MaTeMaTHKH, BKIJIIOYas BOIPOCHI JOCTHKCHMS: NpeoMemuvlx
pe3ynpTaToB 00y4yeHus B 5—6 u B 7—11 kiaccax Ha 6a30BOM U yIiIyOJIEGHHOM YPOBHSIX
OOy4YeHHS; MemanpeoMemHuvlx PE3ylbTaTOB OOy4YeHHs MaTeMaTHKe, Hampumep
(bYHKIMOHATFHONW MaTeMaTUYEeCKON TPAMOTHOCTH;, JIUYHOCHHBIX PE3YIIbTATOB 00y4eHUs
CpeACTBaMH MAaTEMaTHKH, B YAaCTHOCTH BOMPOCHI (POPMHUPOBAHUS TPakIaHCKO-

NaTPUOTUIECKHUX IIEHHOCTEH Ha ypoKax MaTeMaTHKH (puc. 3).

MeToanyeckue Keuchbl

CuCTeMHbI NOAXOA K PeLeHmio CucTtema pa6oTbl C Ta6NMLAMM Ha DdopmurpoBaHne QYHKLUMOHANbHON «/leCATUYHbIE APO6M»: aKLIEHTbI NPU

TeKCTOBbIX 3aay YpOKax MaTeMaTuku MaTemMaTU4ecKoi FpaMoTHOCTH HOPMMUPOBAHUM MOHATUA U YMEHMUIA
MATUKNACCHUKOB NPU U3Y4YeHUM TEMbI oMnepupoBaTh C HUM B 5-M Knacce
«HaTypanbHble yucna»

5 knacc
| S A
PMUPOBAHUE TPAXDAHC TUMECKIX LEHHOCTER H EMATH
[ ——
i
MaremaTuka
OCO6eHHOCTH U3yYeHUA TeMbl MpakTuyeckune acnekTbl OCo6eHHOCTH U3yYeHUA TeMbl
"HarnsaHas reomeTpua” B 5-M Knacce (HOPMMPOBaHUA BbIYUCAUTENbHDBIX «O6bIKHOBEHHbIE APO6U»
HaBbIKOB

Puc. 3

JladopaTropHo-npakTuyYeckue padorsl g 10-11 kjaaccoB

PelueHue 3aay4 ¢ UCNONb30BaHUEM PelueHue 3aay4 ¢ UCNONb30BAHUEM PelueHue 3aay4 ¢ UCNONb30BAHUEM PelueHue 3aa4 ¢ UCNONb30BAHUEM
CBOWCTB TPUTOHOMETPUYECKUX CBOWCTB NOKa3aTeNbHON GYHKLMM U CBOWCTB IorapudMmu4eckon yHKLUM CBOWCTB QYHKLUIA C MOZYNEM U UX
dyHKUMA 1 ux rpadukos (10-11 knacc) eé rpaduka (10-11 knacc) 1 eé rpaduka (10-11 knacc) rpacukos (10-11 knacc)

PelueHue 3a1ay4 ¢ UCNONb30BAHUEM PelueHue 3a1a4 ¢ UCNONb30BAHUEM PelueHne MaTeMaTUeckux u PelueHue 3aay Ha NpUMEHEHUe
CBOWICTB «KYCOYHOM» QYHKLMUM U eé rpaduka GyHKLUMM NPOU3BOBHOIO NPUKNaaHbIX 33124 C NOMOLLbIO KoMnieKcHbix yucen (10-11 knacc)
rpagwmka (10-11 knacc) MHorouneHa (10-11 knacc) npouasoaHoi (10-11 knacc)

Puc. 4
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Jlabopamopno-npakmuueckue padomvl 10 MaTEMaTUKE MOXXHO HCIIOJIb30BATh
B Ka4eCTBE JIEKTPOHHOTO 00pa30BaTENIbHOIO pecypca Jlsl OpraHu3alii JesiTeIbHOCTH
oOydJaronmxcsi B paMKax BHPTYyaIbHOW MAaTeMaTHYECKOW JIabopaTopwy Ha YpPOBHE
OCHOBHOTO OOIIIET0 U CpeHero ooIiero oopazosanus (puc. 4).

bonee moapobHO ¢ MaTepuanaMu MOXHO MO3HAKOMHUTHCS Ha COOTBETCTBYIOIIMX
cTtpanuiiax mnoprana «EmunHoe copepikanue oOmero oOpaszoBanus» (puc. 1),
a C PEKOMEHJAIUSIMU [0 HCIOJIb30BaHUIO J1a0OPATOPHO-TIPAKTUYECKUX padOT Kak
AJIIEKTPOHHOTO 00pa30BaTENbHOTO pecypca BO BTOPOM dYacTH TOCOOHMST W
B MCTOIWYCCKUX PEKOMEHAAIUAX Id yduTenen «VHTepakTHBHBIE J1a0OpaTOPHO-
MpaKkTU4YecKkue padboThl. YueOHbIi npeamet “Marematuka’y.

Ha caiite math.ru pasmerieHo OOJbIIOE KOJIMYSCTBO KHUT U I[OCOOMIA

110 MaTCMAaTHKC, C60pHI/IKOB MAaTCMATHYCCKHUX 3aJa4, B TOM YHCIC H 3aﬂaHHﬁ

TS OpTaHU3AIK N3YYCHUSI MATEMATHKH Ha YriTyOineHHOM ypoBHE (puc. 5) [11].

Math.ru — Caiir https://math.ru

| Butamorera | Boporue apysbs!

Meanaresa i@ CaIT NOCERLEA MATEUATHNE ( MATBMATHKaM), HO, FORENO, Ui HE MDETENT/E Ha TO, UTOH! COBATS 50 ITOT CaT — Q1% UNONEHWKDS, CTYEATOS, JUMTENSH i AR BCEX. K70 MATEDECETCR MSTEMBTIHOR. TeX. FOTD ITEDECYET S04 POCTS CORDEMEHHOR Ayt MATEMATIAON Wsi
AB00CYOM K 4 CAFTaN. IONTH BT TYT xBCTYIWTOMMMOR MBTOMaTWHs, TaM Sa0e, o3, v Tex [

) — BCE DABHO, W CTUATE YIRATY. TICKOTE ND GONMOTEND, MEAIITENE, AD)THM PIAIENIN. Bul KABEHAKA KARZETE YTO-TO

W 3 T BN — BCE TO, yTecs

Gf%}?U BMBEAMOTEKA i Kt it P

o cimwcox 0

1006 624 66

2000 192
2001 264 -
2003 24
2006 272
000

Puc. 5

Yuutenp MaTeMaTUKH MOXET HCIOJIb30BaTh MaTe€pUalibl, pa3MElICHHBIC
Ha caiiTe, MpU MOATOTOBKE K ypOKaMm, 3aHSATHUAM B paMKaxX BHEYPOUHOH JESTEeIbHOCTH,

MpU MOATOTOBKE OO0yYaroluxcs K onumnuanaMm. Kpome 3Toro, yuyuTeiab MOXKET
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MPEAIOKUTh U3yUYEHHUE TOTO WJIM HMHOTO Marepuaja B KaueCTBE JIOMAIIHETO 3aJaHus
MPU HUCIIOJIb30BAaHUU TEXHOJIOTUM «IepeBEepHyTOro kiaccay. OOydaronigecss MOTyT
HCIIOJIH30BaTh MaTEPHAIIBI TIPH MTOATOTOBKE IMTPOCKTOB, TOKJIAA0B Ha KOH(PEPEHIIHNH.

Ha caiite «3agauu mo reomeTpum» npejacrapieHa HHPOPMAIIMOHHO-TIOMCKOBAs
cuctemMa «3amauun 1o reomerpum». Ceiiwac cuctema comepxut 10127 3amau
no ruianuMmerpun U 3560 3agady MO CTEpEeOMETPUH Pa3HOrO0 YPOBHS CIOXKHOCTH.
K 3agadyam umeroTcs pelieHus, ykazaHus U OTBeThl. [IpakThuecku K KakIo#l 3amade
ecTh yepTexk. Cuctema, XOTs U CII0KHA, HO IMEET JIOCTATOYHO yAOOHBIA TeMaTHICCKUI
nouck (puc. 6) [16].

Yyutenb MokeT 0ToOpaTh 3aJaud pa3HOTO YPOBHS CIOXHOCTH UM OPTraHU30BaTh
Ha YpPOKE TPYNIOBYIO WU HHAUBUAYAIbHYIO pabOTy C Y4ETOM YpPOBHSA H3Y4YCHUS
reomerpun. OOydaromuecss CaMOCTOSTENIbHO MOTYT pellaTh 3aJaddl C MOCIETyIoIei

MIPOBEPKOM U CaMOOIIEHKOM, UCII0JIb3YS MPUJIAraeMOe PEIICHHE.

3agaum no reomerpumn. — Caiit: https://zadachi.mccme.ru/2012/local.html

AA «3AJJAYU MO TEOMETPUMU»

rpaduIecKas BepCHA — JOKAIbHAS BEPCHA

JlokanbHas BepcHs HE(QOPMALHOHHO - TOHCKOBOI CHCTeMBI «3agadll [0 TeOMeTPHI» NpeIHasHaueHa 17 HCIOIb30BAHHA Ha KOMIbIOTepax|
1) cKagaTh zip-apxuB [0 3TOI CChLIKe (MpHMepHO 390 M6);

2) pasapXHBHPOBATb COIEPIKIIMOE B OTIETbHYIO THPEKTOPHIO,

3) samycTuTs Qailt index html (I0/zKeH OTKPHITECS YCTAHOBIEHHEI 110 YMOTAHHI0 Gpay3ep).

JIokanbHag BepPCHA NPEICTABJALT MIOIb30BATEI0 BCE BO3MOZKHOCTH CHCTEMEI KPOME CO3AaHNA pdf-('.})aﬂ.'IOB ¢ mozbopKaMl 3ajay. s cos,

Ap&'.IIB JIOKAIBHOI BepcHu 0OHOBJIALTCH OTHOBPEMEERHO C CHCTeMOH B “HTSPHETG (KaK MpaBILIO eXKeHeIENbHO).

© HHOOPMALHOHHO-IONCKOBAS CHCTEMA
RSATAUNINOIEOMETRH U

HHOOPMAUHOHHO-NMOKCKOBASI CHCTEMA

«3A1AYU MO TEOMETPUHN »

Paduicr Kaavanonies Topuiis — i 10 HIsecTediio n yoiomss
fewnax ywrreach watesaniual Mooz, Jacapreniiii yurrea, Pos
exoit “ex CopoK; T

b JLon sanwTnii daxyantanmna

P S
W T HAIESCNIE < RAGCHCCKC Y {ATIANCP, SALD AN
s Depa, sasrun Fiaorona 11p.). )
Caomon, K, KT0 OPATITCN K TOR YN OR XALIEKIE
poer W orp
9

Puc. 6
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Oo0pa3oBatenbublii meHTp «CHpuyce» — QenepanbHblii  OOIIEAOCTYIHBIM
OecruiatHbIil pecypc. LleHTp mpoBOIUT OHIANH-KypChl MO MaTeMaTUKE, Ha KOTOPBIX
MOTYT 00y4aTbCsi IIKOJIBHUKM W yYUTENsl MaTeMaTHUKW, MPHHITh ydacTue
B Kypcax MOTYT TaKkke U poauTenu oOydarommxcs (puc. 7). ABTOpamMH KypcoB
ABJSIFOTCS TPENOJABaTeNd BEAYLIMX POCCHUMCKMX INKOJI M BY30B, JECHCTBYIOIIME
nefaroru o4HbIX nporpamm OO6paszoBarenbHOro 1eHrpa «Cupuycy». YueOHble MOAYIH
KYpPCOB BKJIIOYAIOT BHUACOJIEKIUA W KOHCIEKTHI, YIPAXKHEHUS IS 3aKpeIuieHUs
TEOPHHH 3a/1ay JUJISl CAMOCTOSITENBHOIO pelIeHHus. Matepuan KypcoB MpEACTABICH

Ha 0a30BOM U TPOJIBUHYTOM ypoBHsX [18].

Cupuyc. — Caiir: https://sochisirius.ru/

7 IO [ eewoe ] Breeses

O CHPUYCE KAKMNOMNACTL NEQATOrAM BbINYCKHWKAM OBPA3OBATE/NIbHBIE NPOrPAMMBLI BO3MOXHOCTH

7]

IE © &

. Cupuyc
NUTEPATYPHOE Hypom
TBOPYECTBO

McKyccTBo CTQpTOBCIﬂVI e
HOBbI€ KYpPCbl -

2
4

1<

OBPA3OBATENbHLIE
NPOrPAMMbBI

MNpwcoenmmmTeca!
PACNMUCAHME OHR

AJITEBPA. 8 KJTACC. OOMNOJIHUTEJIbHbBIE INABbI

Npwiar 1o 31 mapra ! Mipwéise 40 15 wons

KOMBUHATOPUKA. 7 KJTACC. OONOJIHUTENbHbIE MNMABbDbI

Npwen ao 15 peapan P% Npweas 20 15 worm 3

KOMBUHATOPUKA. 8 KJTACC. OOMNOJTHUTEJIbHbDIE INABbI

MNpwiu 20 30 anpans P% Mipuése 20 15 aw

FEOMETPUSA. 7 KNACC. OONOJIHUTEJIbHbIE MNMABbI

Mpués a0 15 mapra P% Mpiéam a0 15 wons

FEOMETPUS. 8 KJTACC. AOMNOJTHUTEJIbHBLIE INABbI

Npwém a0 15 bespans P% Npudias 20 31 mas x

FEOMETPUA. 9 KJTACC. OOMNOJTHUTEJIbHDLIE INABbDI

Nowém 20 28 Geapans P% Npuéss 20 15 x
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«Poccuiickasi 3JIeKTPpOHHasi WIKo0Ja» — deaepalbHblil  00IEOCTYITHBIN
OecruiatHbll pecypc. Ha caiite mpejacTaBlieHbl MHTEPAKTUBHBIE YPOKU MO Y4EOHBIM
Kypcam ydeOHoro mpenmera «Marematuka» (puc. 8) [20]. Vpokum BkiIrOYaroT
BUJICOPOJIUK C JICKIMEH YUUTENA, 3a/1a4 ¥ YIPAKHEHUS I 3aKPeTUICHUS TTOTyYeHHBIX
3HaHUU U OTPAOOTKU HABBIKOB, a TAK)KE ITPOBEPOUHBIE 3a/1aHuUs JJI1 KOHTPOJIS YCBOCHUS
MaTepuaiga. B pamkax ypokoB oOydaromuecs peliaroT MaTeMaTU4YecKue 3aJadd,
BBITIOJIHSIIOT 3a/IaHus 10 pabote ¢ uHpopMalrei, mpeIcTaBIeHHON B pa3HbIX (hopmax —
B Tabmuie, Ha pucyHke, rpaduke. OOpa3oBaTeibHBIE PECYpChl MO MAaTeMaTHKe,
MpE/CTaBICHHBIE B paMKaX ypPOKOB, MOXXHO HCIIONB30BaTh KaK JOTOJTHUTEIbHBIN
MaTepuai IpU OpraHU3alUHu JAEATEeIbHOCTH OOy4YarolMXCsl B KJacce WM B KAauecTBE

MaTcpuajia Ijis1 U3y4dCHUA A0Ma.

Poccuiickas 3jiekTpoHHas mkoua. — Caiirt: https://resh.edu.ru/
YYEBHbIE NMPEAMETDI

> POCCUACKAR
& o=
=
2

HOBbIE BOBMOXXHOCTU
MOPTAJIA «<POCCUMCKAS
OJIEKTPOHHAS LLUKOJ1A»

AnreGpa v Havana
MaTOMETHYECKONO
AHAM3D

PETUCTPALINA N ABTOPUBALINA
YEPE3 FrOCYCNYru

2 wkona

> POCCUACKAR
-

[eomeTpHa Maremaruka

YPOK #1

PKeHne AByX NpAMbIX. ﬂapaﬂﬂeﬂbHOCTb n
Tb. CMeXHble 1 BepTuKanbHble yrnbl.

CogepsaHue Kypca
YPOK #1

B3avMHOe pacnosioxeHue AByx
npsMbIX. MNapannenbHOCTb

N NepreHAnKyNsipHOCTb.
CMeXHble ¥ BepTUKaNbHbIe Yrbl.

PA3JIEN 1. HAUATBHBIE [EOMETPHUECKME CBEAEHMS

PAIIEN 2. TPEYFONBHMKN

57}
e

Mpy nopaepmke MuHucTepcTea 0bpazosanua U Hayku Poccuidickoin deaepaumm

Puc. 8
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«01MaremaTuka», HomuHaut 2019/2020 yuednoro roga mpemun HOHECKO
ot Poccuu B o6siactu 0oOpa3oBaHus, BXOJUT B KaTajaor OE30MacHBIX 3HAHUH M CEPBHCOB
denepanbHBIX M PErHOHAIBHBIX 00pa30BaTENbHBIX IIaTGopM MUHIpPOCBEIICHUS
Poccun (puc. 9) [19].

«01Marematuka» —  oOywaromias  OHJAWH-TUIaTdOpMa,  SBISIOMIASCS
NEPCOHAIBHBIM ~ PEMETUTOPOM JUIS  KaKJIOTO OOYyYaromierocsi M IMepCOHATbHBIM
aCCHCTEHTOM JJIsl yuuTesss. MaTepuaiasl KOHTEHTa OPHEHTHPOBAHBI Ha KJIACCHYECKOE
oOyuenne wmarematuke. KonteHT BikimouaeT Oonee 45000 3amau, OGomee 3500
BHJICOPOJIMKOB W TEHEPATOp 3aJad, a TAKXKE IO3BOJSIET OpPraHW30BaTh MOJTOTOBKY
k EI'D npodunsHoro m 6azoBoro ypoBHedr u OI'D. OTMeTuM OJIHY OCOOEHHOCTH
CHUCTEMBI: paboTaTh C TEOMETPUYECCKHUMH (UTypamMH, HampuUMep C I[HPaAMHUJIOH,
BO3MOXXHO M3MEHSISI WX  BHJ  BpalleHUEM, IMEepeMElIeHHeM, 4YTO  BaXXHO

st GOPMHUPOBAHUS TPOCTPAHCTBEHHOTO MBIIIUICHUS IIKOJIBHUKOB (pHcC. 9).

Oovuanas oHJIANH-cucTeMa nmo maremMaruke «01MaremMmaTuiga

nnnnnnn

------
............

......
BECNNATHO

00 10 3080% 8 Aews GecnNGTHO.

nnnnnnn

.......

© morKTE KAK DOSMONMTICR rEOMETIHA 711

IARANME IARANME

@ nrumer

CTOPOHA OCHOBAHIA NPABHNLHOM HETHIPEXYTONLHOM NUPAMIAL pasa 4 CTOpOHa OCHOBaHUA NPABUNBHOI HETBIPEXYTONBHON NUPAMUALI PBHA
@ nrvmer 64. 1 A
aianTe anodeny.

, @ NIOWanb NOBEPXHOCTH NUPaM|

64. Hanaure anodeny.

© nrumer

Puc. 9



Buptyanbasie 1abopaTopuu TpaJUIIMOHHO HCTOJIB3YIOTCA Ha ypOKax (U3HKH
WIM XUMHU JUISI TIPOBEACHUS OOYYAIONIMMUCS JKCIEPUMEHTa, KOTOPBIM TPyAHO
peann3oBaTh Ha ypOKe, HalpuMep, M3-3a IPOMO3JKOCTH 0OOPYIOBaHHSA WIIM B CBS3H
¢ TexHukou 6e3omacHocT. A. B. TpyXxuH BupTyanbHyio 1abopaTOPUIO paccCMaTpUBAET
KaK MpOrpaMMHO-aNMapaTHbI KOMILUIEKC, OPUEHTUPYSICh HA MCIOJIb3YEMbIE CPE/ICTBA:
nporpaMmMHoe oOeclieueHue WM JiabopaTopHass  yCTaHOBKa  C  YAQJCHHBIM
nocrymnom [9].

[IpuMeHeHne MaTEeMAaTHYEeCKOro MOIEIUPOBAHUS ISl ONUCAHUS PA3TUUYHBIX
IPOLIECCOB B APYTUX 00JACTSIX HAYKU U B PEAJIbHOM KU3HU, OPUEHTUPOBKA HA MOJIXO[
K TOHSTHUIO BHPTyajibHasi J1abopaTOpUsl MO3BOJSIOT TOBOPUTH O BO3MOXHOCTH
opraHuzalud  OOy4YeHHs] ~ MaTeMaTHKE C  HMCIOJIb30BaHUEM BUPTYaJIbHON
MareMaTu4yecko Jsiabopatopuu B HUGpPOBON 0OpazoBarenbHOU cpene. Takoil MeTon
COOTBETCTBYET 3aJau€ CO3JaHUsl COBPEMEHHOM U  Oe3omacHoil  1u¢poBoi
oOpa3oBaTeNbHON Cpeapl, O0ECHeunBaOIel BBICOKOE KayeCTBO M JOCTYIHOCTh
oOpa3oBaHMsi BCEX BHJIOB U YypoBHeH» QenepansHoro mnpoekra «l{udposas
oOpasoBatenbHas cpeaa» [29].

PaboTy B BUpTyalbHONH MaTeMaTHUYECKOW J1TA0OpATOPUHM MOXKHO OpraHU30BaTh
C MCIOJIb30BAHUEM:

— 3JIEKTPOHHBIX ~ 00pa3oBaTelbHBIX  PECYpCcOB, Hampumep JiabopaTOpPHO-
IPaKTHYECKUX pabdoT M0 MaTeMaTuKe, pa3MEIIeHHbIX Ha nopTaie «EnuHoe coaepkaHue
00111ero 00pa3oBaHUs»;

— MaTeMaTUYeCKUX MporpamMm, Hampumep, «GeoGebray, «KuBas maremarnka»
i «MareMaTnyecKnuii KOHCTPYKTOP»;

— MaTepualioB, pa3MElICHHbIX, HalmpuMep, Ha calWtax «math.ru», «3amaun
o reomeTpun», «O0pazoBaTenbHbIi 1IeHTp “Cupuyc’».

PaGota B BuUpTyanpHON MaTeMaTH4eCKOW abOpaTOpuu C MCIOJb30BAaHUEM
1a00paTOPHO-TIPAKTUUECKUX PA0OT WIM MAaTeMaTHYECKUX MPOrpaMM OPUEHTHUPOBAHA
Ha JESITEeNbHOCTh OOYyYaroUuXcsli MCCIEI0BATEIbCKOIO WM MPOEKTHOIO XapakTepa,
BBINIOJIHEHUE dKcriepuMenTa. [Ipu 3Tom 1enecooOpa3HO OpraHM30BaTh MOJACIMPOBAHUE
ONbITa, YIPABIECHUE MM 4YEpe3 IMOCTENEHHbI NEPEX0J OT JOCTATOYHO MPOCTHIX
3alaHiii K YIUIYOJICHHOMY WM3yYE€HHIO MaTeMaThudeckoro ¢akta Wi OObBeKTa.
Hcnonb3oBaHne MNporpaMM U CEPBHCOB OOECIEUMBAET YUYUTENIO0 MaTeMaTUKU
BO3MOHOCTb:

— BU3YaAJIIM3UPOBATH 00BSCHCHHUS MAaTEMaTHUYCCKOU TCOPHUH YCPTCIKAMMU,
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— OPraHM30BaTh  JKCIEPUMEHTAIBHYIO  HMCCIIEOBATEIBCKYIO  JESATEIHLHOCTD
oOyuaromuxcsi Ha 6a30BOM U yTITyOJIGHHOM YPOBHSIX U3YUEHUS MAaTEMaTHKU;

— peasim3oBaTh  AuddepeHnranuo, YYUTHIBAIONIYI0 JUYHOCTHBIE  3HAHUS
oOyuJaromuxcst Ha 6a30BOM U YIITyOJIGHHOM YPOBHSX M3yUeHUSI MAaTeMaTHKH;

— WHIUBUIYAIM3UPOBATh O0OYYCHUE B HAIIPABICHNH WHTESIUICKTYTLHBIX H OOIIHX
YMEHUH;

— YBEIIUYUTH JIOJFO aKTUBHOHN TBOPUECKOH NEATEIHPHOCTH 00YUJaIOITIXCS.

[Tporpamma «GeoGebra» mo3Bossier MoJEIMpPOBaTH JOCTATOYHO CJIIOXKHBIC
KOHCTPYKITUH, BBITIONHATh UYETKWE WM TPAMOTHBIC YEpPTEXKH, HUCIPABIATH  OIIMOKH
py HEOOXOIUMOCTH. Vcronp30BaHKe MPOrpamMM U CEPBUCOB IS IIOCTPOSHUS TPApHKOB,

HATIlpUMeEp CepBUCAa OHJAH TOcTpoeHus rpadukoB http://yotx.ru [22], mo3Bossier

OpraHu30BaTh HCCJIEAOBAaHWE, HANpPaBJICHHOE Ha BBISIBICHHE CBOMCTB  (YHKIMI
OpU TMOCTPOCHUU OOJBIIET0 KOJIMYECTBA TpaduKOB. YUUTENh MPHU TEXHUYECKUX
BO3MOXKHOCTSIX MOXET OpraHM30BaTh HWHJUBUAYAIbHYI0 WM TMapHYI MPOEKTHO-
MCCJIEI0BATENbCKYIO AeATEIbHOCTh. ECiM yunuTenem opraHu3oBaHa paboTa B Kiacce
HAa OJTHOM KOMIIBIOTEpE, TO OH MOXET OpPraHu30BaTh (POHTAILHOE OOCYKIICHUE
reoMeTpUYECKOM MoJieNid (KOHCTPYKIIMHU, YepTeka, PUCYHKa, Ipaduka, KOMIIO3UIUU
TEOMETPUUECKUX TEJT), MIOCTPOCHHON YUUTEIEM WU KEM-TO U3 O0YJAIOIINXCS, UIH MOXKHO
PEAJIOKUTh OOYYAIOIIMMCSI BBIIIOJIHUTH MOCTPOCHHUS, TpadUyecKoe pEIICHHE 3aauu
B TETPAJM, a 3aTEM CBEPUTH CBOU NTOCTPOEHHUSI C 00Pa3LIOM.

Paccmotpum mipumepsl paboThl 00yYarONIUXCsl B BUPTYaATbHOM MaTeMaTHYECKOM
naboparopuu. OTMETHM, YTO YYWUTEIb MOXET IMPOBECTH BeCh YpOK B (dopme
BUPTYaJIbHOMN J1a00OPATOPUU WU TOJIBKO OTJIEIbHBIN dTall YPOKa.

Ipumep 1. Ypok «CBolcTBa TPUTOHOMETPUUYECKHUX (DYHKITUI.

@parMeHT TEXHOJOTUYECKON KapThl ypOKa MPUBEIEH B TaOIULIE 6.

Tabnuya 6
TexHos0oruyeckasi KapTa ypoka 1no ajareépe u Ha4ajIaM MaTEMaTHYECKOT0

aHasm3a (pparmMenr)

[Tpenmer, knacc Anrebpa u Hauaa MaTeMaTHYeCcKoro ananusa, 11 kmacc
[Iporpamma OdenepanpHas pabodas TporpaMma CPEeIHEro O0OIIero
10 IIPEAMETY oOpazoBanus. Marematuka. YriayOJeHHBIH  YPOBEHb.

Jns 10-11 knaccos
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YpoBeHb U3yUECHUSA
Tewma pa3znena

Tema ypoka u

HOMED YpOKa B TEME

Tun ypoka

[lenb ypoka

3anaun ypoka

Merton u hopma

MIPOBEACHUS

Bunsl nesareabHOCTH

O0yJaroIIXCsl

20P

VYriyOsieHHbI YPOBEHb U3YUEHUSI MAaTEMATUKH
['paduxu TpuroHomMeTpuyeckux GyHKIUN

TpuronomeTrpudeckue QyHKIIMH, UX CBOMCTBA U TPaPHUKH.

Howmepa ypoxos o YTII 1-4

ypOK OTKPBITHA HOBOI'O 3HAHMUA,

YPOK OCTPOCHUSA CUCTEMbI 3HAHUW U YMEHUH

ChopmupoBaTh 3HAHME CBONCTB TPUTOHOMETPUUYECKUX

GbyHKIUN TPU TOCTPOEHUU Tpaduka GyHKIUN

1) ChopmupoBaTh IMOHHMaAHHE B3aMMOCBS3H IapaMETPOB

C U3MEHEHHMEM BUJAa M  pACIOJIOKEHUA  rpaduka
TPUTOHOMETPUYECKOW  (PYHKIIMM  HA  KOOPJAUHATHOM
IUIOCKOCTH.

2) ChopMHUpOBaTh 3HAHHWE CBOMCTB TPHUTOHOMETPHUYCCKUX
GyHKIIUH.
3) Pa3zBuBaTh yMeHHE pemiaTh ypaBHEHUS TIpadruecKuM

CII0COOOM

BupryanbHas maTemaTudeckas gadbopaTopusi.

NunuBuayanbHas, mapHas ¥ rpymnmnoBas padota

Ucnons3zoBare  IIOP  mna  moctpoeHuss  rpadukoB
TPUTOHOMETPUYECKUX (YHKIIMM M M3YyUYEHHUS UX CBOMCTB.
Ucnonws3zoBate  [IOP  mma  moctpoeHuss  rpadukoB
TPUTOHOMETPUYECKUX (YHKIUUM U  HUCCIEIOBaHHUS MX

cBOMCTB. PemaTe ypaBHeHUs TpadUuecKUM CIOCOO0OM

ITporpamma «GeoGebra» u cepBHC OHJIAKH IMOCTPOCHHS
rpadukos http://yotx.ru/ [22]
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VY oOyuaromuxcsi yxe c(poOpMUPOBAHO Ha JOCTATOUYHO BBICOKOM YPOBHE 3HAHHE
NOHATUH «QYHKIUS», «rpaduk QyHKIHM», «OOJACTh OIpeAeneHUus M 00JIacTh
3HaYeHUN (QYHKIUW». YUUTelb, OMUPAsCh HAa JTU 3HAHHs, OpPraHu3yeT B Qopme
byHKIUN

JU1sl 00y4Yarolmuxcsi — TPUroHoMeTpuueckoi. Ha mepBoM 3Tare ucciieioBaHusl yUUTEIb

BUPTYaJIbHOM MaTeMaTU4eCcKOW JlabopaTopuM HCCIEIOBAaHUE  HOBOM

npenjaraeT OO0y4aroUuMMCsl TOCTPOUTh TpadUKd TPUTOHOMETPUUYECKUX (DYHKIIUH,
Hampumep: ¥ = sinx, y =sinx + 1, y = sin(x + g], v = sinx + 3 (puc. 10).

OOyuaromuecss CTposT TpadUKH C UCHOJIB30BAaHUEM IU(MPOBBIX PECYPCOB,

HaTIpuMep CepBUca OHJIAMH mocTpoeHus rpadukoB http://yotx.ru/ (puc. 10a). 3artem

YUHUTENNb OpPraHU3yeT JAESATEIbHOCTh B HANpPaBICHUHU CAMOCTOSITEIBHOTO BBISBICHUS
cBoiicTB ¢yHKuuu. OOydaroumecs CpaBHUBAIOT W AHAIU3UPYIOT TpaduKu, YUTAIOT

rpauKy U COCTABJISAIOT CIUCOK CBOMCTB KOHKPETHON (DYHKIIMH.
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B v(z) = sin(z) Tokazatb Tabnuuy Todek

B y(z) = —sin(z) Noxazats rabauuy Todex

B u(z) = sin(z + %) NokasaTe Tabauy Touer W oylz)=z+m Nox
= n £
B y(z) = sin(z) + 1 osasers raén W y(z) = YT =7 Moxazats Tabmuy Tovex
W y(z) = —sin(z) + 3
a) 0)
Puc. 10

Ha BTOpOM dTame yyurens OpraHu3yeT PelIeHUE YPAaBHEHUM MOBBIIIEHHOTO
YPOBHS CII0KHOCTH aHAJIOTHUYHBIX YPAaBHEHUSAM

—sinx —yx—m =0,

—sinx = x + m,;
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OOyuaromdecss BBIJBUTAIOT THUIOTE3y, YTO YPaBHEHUS MOXHO PEHIUThH
rpadUyecKuM CIOCOOOM W PEMIAl0T WX C HCIHOJIb30BaHUEM ITU(PPOBBIX PECypCOB
(puc. 106, puc. 11). [Ipu s3TomM oOy4aromyecs: caMOCTOSITEILHO BBIOUPAIOT €TMHUYHBIN

OTpe30K 1o ocsim Ox u 0y.

Y ¥

10 -
0e 5
08 20
0.4 1.5
0.z 10
A A\
X

\/\/ AV vy

-30
-20 18 14 14 -12 -0 & -6 -4 2 0 2 4 & @ 10 12 14 16 18 20 o gL B o n n 3n

B y(z) = —sin{z) Noxasats Tabn

W y(z)=z+x MNoka
W y(z) = T =7 MNoxaszate Tabmiuy Touek

a ; %
[Moce 3aBepH}eHI/m pCILICHUsT YpPaBHCHUH IeJIeCOO0pPa3HO OpraHu30BaTh HE

Puc. 11
TOJIbKO OIICHMBAHWE BEPHOCTU TMOJYeHHEIX 3HAYECHUM MEPEMEHHOM, HO W BBISBIICHUE

MPUYHMH 3aTPYJHEHUA MOCTPOEHUS rpaduka M IMOJYYEHHUS BEPHOTO OTBETA, a TaKkKe
(GpoHTanBEHOE 00CYKIEHUE NOJIYYEHHBIX IPa(UKOB.

Kpurepusimu orieHuBaHus rpa@uKOB MOTYT OBITh:

1) enquHUIIBI U3MEPEHUS KOOPAWHAT MO OCSIM, HAaIpuMep Ha pucyHkax 100 u 11a
Ha ocu (ROOpIMHATHI MPECTABICHBI IEIBIMU YUCIIAMH, a Ha pucyHke 110 — mernbie
YHCJIa BBIPAXKEHBI YEPE3 I

2) maciTal, yIoOHBIH )11 TIOCTPOCHUS U YTCHHUS TpaduKa;

3) TOYHOCTh TOCTPOCHHS TPAPHUKOB.

Takoil moAXOJ K OpraHu3alluu JAESTEILHOCTH OOYYaloOlIUXCS B BUPTYaTbHOM
MaTeMaTHYeCKOl  JabopaTOpUH  TO3BOJSIET  YYWTEII0  OpPraHW30BaTh  paboTy
B HampaBieHMH (POPMHUPOBAHUS KYJIbTYpPhl TMOCTPOEHUS TpaukoB  (PYHKIIHIA,
NOHUMaHUs HEOOXOJUMOCTH BEpPHOTO 3aJaHHs CHUCTEMbl KOOPAMHAT, OCO3HAHHOTO

MPUMEHEHUs rpadUKOB JUIsl IPEACTABICHUS Pa3IMYHON HH(POPMALIUH.
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Ipumep 2. Ypok «Teopema o Tpex neprneHANKYIsIpax».

@parMeHT TeXHOJIOTHYECKON KapThl MPUBEICH B TaOIUIIE 7.

Tabnuya 7

TexHonoruyeckas kapra ypoka no reomerpuu (pparmenr)

[Ipenmer, kitacc

[Iporpamma

10 MPEJIMETY

YpoBEHb N3ydeHUs

Tema paznena kypca

Tema ypoka u

HOMED ypOKa B TEME

Tun ypoka

Llenb ypoka

3agaun ypoka

Meton u popma

IIPOBEICHUS

I'eomerpus, 10 kiacc

QdenepasibHass  pabouasi  MporpaMma  CpPeaHETro  0OIIero
oOpazoBanus. Maremaruka. YrimyoneHHbil ypoens. g 10-11

KJIaCCOB

VYriyOsieHHbI YPOBEHb M3y4Y€HHUS KypCOB y4eOHOIO MpeaMmeTa

«MaremaTtuka»
[leprieHAUKYISAPHOCTD MPSIMBIX U THIOCKOCTEHN B MPOCTPAHCTBE

Teopema 0 Tpex NepHeHIUKYIIsIpax.
Howmepa ypoxos mo YTII 1, 2

YPOK OTKpBITHS HOBOTO 3HAHUS

ChopmupoBaTh yMeHHUE TPUMEHEHUS TEOPEMBbI O Tpex

NEPNEHINKYJIAPaX IPU PELICHUN T€OMETPUUECKUX 3a1a4

1) AxtyanusupoBaTh 3HaHHe Teopembl Iludaropa u ee
OpUMEHEHUE N8 pEIIeHUS  TeOMETPUYECKUX  3ajad.
2) OpraHu3oBaTh CaMOCTOSATEIILHOE OTKPHITHE O0YYarOIUMHCS
TEOPEMBI O TPEX MEePIECHIANKYIISIPaAX.

3) ChopmupoBaTh 3HAHHE W IMOHUMAaHHE TEOPEMBI O TpeX
NEPICHINKYJIIApaXx.

4) ChopMupoBaTh OCO3HAHHOE MPUMEHEHUE TEOPEMEI O TPEX

MEPIIECHANKYJIAPAX MPH PELIEHNUN 3a]1a4

NccnenoBarenbckas paboTa.
BupryanbHas maTemaTudeckas gadopaTopusi.

NunuBuyanbpHas, mapHas ¥ rpymnmnoBas pabora
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Bunel nesrensHoctn  Pemats CTEPEOMETPUUECKHE 3aJa4u, CBSI3aHHBIE

oOyuarommxcs C IPUMEHEHHEM TEOpPEMbl O TpeX MEPHEHAUKYIIpax,
HaXO0KJIEHUEM PACCTOSIHUM, TOCTPOCHUEM ITPOEKIIUH.
Ucnons3oBate LIOP nns moctpoeHust yepTekel Npu pelieHnun

3aja4

20P [Tporpamma «GeoGebra»

VYuurens OpPraHU30BBIBAET HCCIIENOBATEIbCKYIO ACSATEIBHOCTh OOYYAIOIIHUXCS
IIPY U3Y4YEHUHU TeMBI « Teopema 0 Tpex NEPIEHIUKYIIAPAX».

Ha nepséom smane wccienoBaHus yduTenb CO3AA€T NMPOOJIEMHYIO CHUTYAlUIo,
npenaras oOydarolMMCSl CKOHCTPYHMPOBATh 3aJady Ha OCHOBE TekcTa: «Yepes
BepIIMHY A NpsAMOyrosibHOro tpeyrojbHuka ABC ¢ npsaMbIM yriiom mjdoBeneHa

npsivass  ADTNEeprneHauKyisipHass K  IUIOCKOCTH  TpeyrojbHuka». OOywaromuecs,

ucnoib3ys nporpammy «GeoGebra», crposr ueptex (puc. 12).

Puc. 12
B pesynbrare aHanmm3a uepTeka BBISBIEHO, YTO TEOMETPHUYECKOW MOJEIBIO

ONMUCBHIBAEMOT0 OTHOIICHUS SIBIsieTCs nupamuja. [lanpHeillline CBOM pacCyX IEHUS
oOyuaroruecss O(GOPMIISIIOT B BHJIE CXEMbI, OTPAKAIOIIEH MPOLECC BBIBEACHUS

CIIEJICTBUI U3 YCIIOBHUH, MPEACTaBICHHBIX B TeKcTe (puc. 13).
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AABC, £ACB— npsimoii npsamasAD 1 (ABC)

Y Y

nupamuga DABC

Y ¥ Y

OcHoBaHue I'pans AABD — I'pans AACD —
AABC - MPSIMOYTOJIbHBIM, PSIMOYTOJIbHBIMN,
MPSAMOYTOJIbHBIM, BD—runorenysa CD—-runorenysa
Teopema [udaropa
Y !} Y

AB? = AC* + BC? || BD?*= AB? + AD? || CD? = AC? + AD?

Puc. 13

Ha e6mopom smane wuccnenoBaHus y4YWTENlb OpPraHU3yeT IPOBEICHUE
skcniepuMenTa. OOydaroniecss B pe3yJibTaTe€ aHaln3a CKOHCTPYMPOBAHHOM CXEMbI
BBISIBWIN, 4TO O Tpanu BCD nmupamuasl DABC HeT uHpOpMAIMK B TEKCTE, a TaKXKe
B SIBHOM BHJIE OHAa OTCYTCTBYeT U B cxeMe. Ha ocHoBaHuum »TOoro (GpopmymupyroT
Borpockl: Kakue MaremMaTH4ecKHMEe OTHOLIEHUS CYIIECTBYIOT MEXKAY JJIEMEHTAMU
TpeyronpHuKka B (KAKue BeTUIrHBI MOXXHO y3HATh B TpeyroibHuke ? BCD

3aTteM oOyuaroniuecs HaOMIOAAIOT 3a WU3MEHEHUSMHU TNUpaMUJIbl, a UMEHHO €e
rpaun BCD, B mnpomecce Bpamienuss (puc. 14) W BBIABHrarOT THIIOTE3Y, YTO

B TpeyronbHuke BCD yron BCD npsimoii, B Puniotenysa (puc. 140).
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[Tocne »TOoro oOywarommecs, HCHOJB3YS pPE3yJbTaThl (BBIICICHHBIC SYEHKU
cxeMbl, puc. 13) BbIBeACHHS CIEACTBUI M3 YCIOBUS, MOATBEPKIAIOT BBIIBUHYTYIO
TUIIOTE3Y, a 3aTEM COCTABJISAIOT TEOMETPUUECKYIO 3a1auy: «Uepe3 BeplnHy A
IpAMOYTOJIBHOIO TpeyrojibHuka ABC ¢ mnpsaMbiM  yriioM 1poBeneHa npsaMasiD,
NEPIIEHANKYJIIpHAas K IUIOCKOCTH TpeyroibHuka. Jlokaxkure, yto TpeyronpHuk BCD
MPSMOYTOJIBHBIID.

Ha mpemvem smane wccnenoBaHUs y4UTENb AaKUEHTUPYET BHUMAaHHE
oOyuaronuxcst Ha JAByX rpaHsx AABCu AACD. Tlon pykOBOACTBOM y4YWTENS
oOyuaroluecs: BBISIBISIOT MaTeMaTu4yeckue oTHoIeHuss Mexay npsmeimu DC u AC,

BC u AC, a TaKKC OTHONIICHHC, ITOJIYUYCHHOC Ha IICPBLIX ABYX JTallaX HCCICIOBAHMA,

Mexay mnpsmeiMu DC u BC. OOydarommecs HWHTEPIPETHPYIOT W CHHTE3HPYIOT

MOJIYyYECHHbIE MaTeMaTUYECKHE OTHOIICHUS, 0000IIaloT pe3ynbTaT U (HOPMYIUPYIOT
TEOpEMY O TpeX MEPIECHIUKYIIApax.

Takum 00pazom, pe3ybTaTOM HCCIIEIOBATEILCKON pabOThl ¢ ATanoMm B Gopme
BUPTYaJIbHONH MaTEMaTUYECKOM J1abopaTOpuH C UCIOJIb30BAHUEM MTPOTPAMMBI
«GeoGebray fBisIETCSI CaMOCTOSITENBHOE OTKPBHITHE OOYYArOUIUMUCS TEOPEMBI O TPEX
MePIEHANKYIISIPaXx.

Ha 3akmrounTenbHOM —dTame  HMCCIeAOBATEIbCKOM PabOTHI  IIeIecoo0pa3Ho
MPEIJIOKUTh OOYUYaAIOIUMCSl CpPaBHUTh pEIICHHWE JTOW TEeOMETPUYECKOW 3aJadu
C HCIONBb30BaHWEM TeopeMmbl [ludaropa m TeopeMbl O Tpex MEPHEHAUKYISIpax W
BBISIBUTH HAOOJIee ICTETUIECKOE TOKA3aTEIbCTRO.

[IpoBeneHne WCCIENOBATETHLCKONW NIEATEILHOCTH B (opMe BUPTYaIbHOM
MaTeMaTUYeCKOr J1TabopaTopuu CIOCOOCTBYeT (POPMHUPOBAHUIO YMEHHM BBISBICHUS
3aBUCUMOCTCH, YMCHHMI HMHTEpIIPETAIlMM M OIICHUBAHUS TOJYYCHHBIX PE3yJIbTaTOB,
dbopmupoBaHuio 00Jee 0CO3HAHHOTO MPUMEHEHHUS 3HAHUM MPU PEIICHUH 3a/1a4.

B menom paboTa B BUpPTyaabHOW MaTeMaTUYECKOW JTabOpaTOPUHU CIOCOOCTBYET:
Pa3BUTHIO YMEHHUS BUJICTh MPEIOIOKUTEIbHBIC MATEMATUICCKUE OTHOIICHUS] MEXKIY
durypamMu ¥ uX dJIEMEHTaMH;, (OPMHUPOBAHUIO YMEHUU IPOBEIACHHS HCCIICIOBaHUS,
Pa3BUTHUIO MHTEIUIEKTYaJIbHbBIX U TBOPUYECKUX CIIOCOOHOCTEH.

Paccmotpum  Gosiee  moApoOHO HCHOJIB30BaHHE JIaOOPATOPHO-MIPAKTUYECKUX
paboTr B 0O0y4YeHWHM MaTeMaTHKe, KOTOPBIC SBISIOTCS OJHUM W3 JJICKTPOHHBIX
00pa3oBaTeNbHBIX PECYpCOB [JII OpPraHM3aIuu  ACSATEIBHOCTH  OOYYaIOIIUXCS

B BUPTYaJIbHOM MaTeMaTU4YecKoi 1abopaTopuu.
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2.2. JlabopaTopHO-NIpaKTHYeCKHE PA0OThI — IJIeKTPOHHBbIH 00pa30BaTeIbHbIN

pecypc AJs1 padoThl B BUPTYAJIbHON MaTeMaTH4eCKOii JJadopaTopuu

2.2.1. ImpakTU4yecKas Hejib CHCTEMbI J1a00PaTOPHO-NPAKTHYECKUX padoT

JlaGoparopHo-TipakTHYeckue paboTel B OO0y4YeHHUH yueOHOMY TpEAMETY
«MareMaTuKa» CTOST Ha CTBIKE TEOPETUUYECKOTO M3Y4YeHHs mpeamera (rabopaTopHas
paboTa) W TPUMEHEHUs 3HAHUWU JJIA PEIICHUs Pa3IUYHbIX 3a1ad  (MpaKkTUYecKas
pabota). Takum 00pa3oMm, J1aOOPaATOPHO-TIPAKTHUYECKUE PaOOThl IO MaTEMAaTHKE
SBJISIFOTCS. OJHUM W3 CPEJCTB, C OJHOM CTOPOHBI, CHUHTE3a TEOPUU U MPAKTHUKH,
C IpYroi, MHTETPAIMUd TEOPHH B TMPAKTHYECKYIO IEATEIBHOCTH, YTO CIIOCOOCTBYET
OPraHUYHOMY COYETAHHUIO PA3JIMYHBIX KOMIIOHEHTOB COJIEPKaHMSI MaTEMaTUYECKOIo
oOpa3oBaHus B euHOE 1enoe. Takoil moaxoa K OnpeIeseHrI0 OHITHS «J1ad0paTOpHO-
MPaKTUYECKHE pabOThD» B O0OyUYCHWH MAaTEMaTHKE BJIMSECT HAa TEMATUKY U COICp’KaHUC
1a00paTOPHO-TIPAKTUYECKUX pPabOT, HUX MOATAHOE BKIIOYEHHE B OOyYEHHE TEME,
MPUEMBI M METOJNBI, HMCIOJIb3yeMbIe YYHTEIIeM [JIi PYKOBOJCTBA JESITEIBHOCTHIO
00yJarommxcs.

Cucrema WHTEpaKTUBHBIX JabopaTtopHo-mipakTuueckux  pador  (MJIIIP)
no ydeOHomy mpeamery «Marematuka» s 10-11 kimaccoB BKIIOYaeT AecCATh
paboT, KOTOphIE TEMAaTHYCCKH OPHUCHTHPOBAHBI Ha Y4YeOHBICE KypCchl «Amredpa
¥ Hayajla MaTeMaTH4eckoro aHanu3a» u «I'eometpus» [14].

B Ttabmume 8 ykazaHel TeMbl J1a0OpPaTOPHO-TIPAKTHYECKHX padoT |
pacmpeneneHrue Mo KjiaccaMm, COOTBETCTBYIomiee ¢eaepanbHoil paboueld mporpaMmme
0 MaTeMaTHKe cpeaHero ooOimiero o0pa3oBaHWs Ha YriayOJIGHHOM  YpOBHE.
Pacnipenenenne mo kimaccaM HOCHT PEKOMEHIATEIBHBIM XapakTep, MO3TOMY YUHTEINb,
O3HAKOMHUBIIIUCH C PAbOTOM W OPHEHTUPYSICh HA IIeJIb €€ MPOBEICHUS, MOXKET
IPOBOJUTH UX B 00OUX KJlaccax.

Judakmuueckan  yenv  cucmemvl  UHMEPAKMUBHBIX  1ADOPAMOPHO-
NpaAKmuueckux paodom no mamemamuke — Pa3BUTHE U COBEPIICHCTBOBAHHE
JUYHOCTHBIX U METalmpeAMETHBIX  pPe3yJbTaTOB  OOyYECHHS MaTeMaTHKe
yepe3 yriayOJieHHWe, paclMpeHHe W TNPUMEHEHHWE TMPEAMETHBIX 3HAHUW W

YMEHUMN.

61



Tabnuua 8
CucreMa HHTEPAKTHBHBIX JIA00PATOPHO-NPAKTHYECKUX PadoT

no kypcy BY I «Jloructuka», 10-11 kiaaccnl

No Ha3zesanue nabopamoprno-npaxmuueckoti pabomul
n/n u Knacc uzydenuss memsi 8 coomsemcmeuu ¢ I1PI1 no mamemamuxe
1. Pemenne 3amay ¢ HCMHOJIB30BAHMEM CBOWMCTB TpUTroHOMeTpuueckux 11
(GyHKUMN U UX rpaduKoOB
2. Pemenwue 3ama4 ¢ MCMOJIB30BAaHUEM CBOMCTB TMOKA3aTEIbHON (QYHKIINH U 10
ee rpaduka
3. Pemenume 3amad ¢ UCHOIB30BAaHWEM CBOWCTB JIOTapU(MUUIECKON 10
dbyHKIMU U ee rpaduka

4. JlabopatopHas paborta «Pemenue 3a/1a4u ¢ UCMOIb30BaHUEM CBOMCTB 10-11
(GyHKUIHNA ¢ MOAYJIEM U UX TPAPUKOB»

5. Pemenue 3a1a4 ¢ UCMOIB30BAHUEM CBOMCTB «KycouHOW» pyHkumu u ee  10-11
rpaduka

6. Pemenue 3amau ¢ ucnosb30BaHUEM Tpaduka (PyHKIIUH TPOU3BOIBHOTO 10

MHOI'O4JICHA

7. Pemenwe wMaTreMaTWYeCKMX W TPHUKIAAHBIX 3amad ¢ momompeo  10-11

ITPOU3BOJHOM
8. Pemenue 3a7a4 Ha MpUMEHEHNE KOMIUJICKCHBIX YUCE 11
9. Pemenue MaTreMaTHYeCKUX W TMPUKIATHBIX 3a7a4 C NPUMEHEHHUEM 11
WUHTErpajoB

10. Pemenue 3aa4 Ha HaXOXJEHUE IUIOMIAAN CEYEHUsT MHOTorpaHHukoB u  10-11

TCJI BpalllCHUA

Takum oOpa3om, CTPYKTypa IUAAKTHYECKOW IIE€IM CHUCTEMBl MHTEPAKTHUBHBIX
71a00paTOPHO-NPAKTUYECKUX PA0OT BKIIOYAET JHMYHOCTHYIO, METAlPEAMETHYIO U
npeaMeTHyro cocraBistomue. COOTBETCTBEHHO OpraHu3alys Y4HUTeJIeM Ipolecca
BBITIOJTHEHHS JTA0OPATOPHO-TIPAKTHUECKUX pabOT JOJKHA OBITh OPUEHTHPOBAHA HE
TOJIbKO Ha NMPHOOpPETeHHE U MPUMEHEHHE MPEIMETHBIX 3HAHHM, HO M CIIOCOOCTBOBAThH
JIOCTHKEHUIO PE3yJIbTaTOB B JIMYHOCTHOM PA3BUTUHU OOydaromuxcs U (HOpMUPOBAHHIO

MCTAIIPCAMCTHBIX PE3YJILTATOB.
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[loaToMy  yuuTenb, IMUJIAHUPYS IPOBEICHHE KOHKPETHOM  J1abopaTopHO-
PaKTUYECKON paboThl U HOPMYITUPYS AUAAKTHUECKYIO 1EJIb U 33J]a4 €€ MPOBEJICHUS,
COOTHOCHT:

— IUYHOCMHYI0 COCTABISIIOIIYI0 C BO3MOXHOCTBIO MCITOJIB30BAHUS COJEPKaHUS
WJITIP B HampaBlieHUH JIMYHOCTHOTO PA3BUTUS 00YUYaAIOIINXCS;

— Memanpeomemmyto COCTABJISIONIYI0 ¢ o0ecrieueHrneM mpoiecca (GOpMUPOBAHUS
U Pa3BUTHS METANPEIMETHBIX pe3yJbTaTOB OO0y4YeHUs TeMe, B YaCTHOCTH,
(GYHKIIMOHATBHOM MaTEMaTUYECKON IPAMOTHOCTH U MO3HABATEIbHBIX YHHUBEPCAIbHBIX
yueOHnbIx nevcteuii (YY),

— npeOMemuy0 COCTABISIONIYIO0 NHUIAKTHYECKOW LENH C M3y4yaeMoll TeMoH, ee
COJIEp’)KaHUEM U MECTOM B M3YUEHUU TEMbI YUEOHOTO Kypca.

Juunocmuasa cocmasnawwaa ouoakmuueckou uyeau HIITIIP otpaxaercs
B (hopMUPOBAHUM U PA3BUTUU Y OOYHAIOITUXCSI BOCIPUSITHS MAaTEMATUKHU HE TOJIBKO KaK
y4eOHOTO TpeIMeTa, HO U KaK HayKH, HCIOJIb3yeMol B cdepe ueIoBeUeCcKOou
nesatenbHoCcTH. OpUEHTHUPYSCh Ha JTO, YUWUTENIb MPU MPOBEACHUU J1abOpPaTOPHO-
MPaKTUYECKOM pabOThl OPraHU30BHIBACT JCATEIBHOCTh OOYYAIOIIMXCS B HAMpPaBJICHUU
OBJIAJICHUS A3BIKOM MaTeMaTHK{, (GOPMHUPOBAHUS MATEMAaTHUYECKOW KYJIbTYpHI,
TOTOBHOCTU OCYIIECTBJICHUsSI ITPOEKTHOM MU MCCIIEIOBATEIbCKOM NIESATEIBHOCTH. Takas
NEATECIbHOCTh O00ydJarommxcsi MOXKET OBITh OpraHW30BaHa, HampuMmep, B (dopMme
¢poHTanpHOTO  00CYXA€HUS  MH(pOpMALMK, TOJYYEHHOM MpH  MNPOCMOTPE
MOTHBAIMOHHOTO BHUEO, C KOTOPOTO HAYMHAETCS KaK/aas J1abopaTopHO-TIpaKTUUecKas
pabora. Ilpu BeIMOTHEHWM 3aJaHUN 1EeTEeCO00pPa3HO OPraHU30BaTh JEATEIHLHOCTH
0o0y4Jaronmxcsi, CrMOCOOCTBYIONIYI0 HM3MEHEHHMIO IAa0JIOHHOTO MBIINIJICHUS, OoOpaias
BHUMAaHHE 00YYaIONIUXCsl HA TPOBEICHNUE UCCIICTOBAHMSI.

OpUEHTUPYSCh HAa MemManpeomMemHyo COCmagaAlouy0 OUOAKmMU4ecKoll yeau
HJIIIP B wHanpaBieHUM  (DOPMUPOBAHUS U PA3BUTUSA  PETYJIATHUBHBIX U
KOMMYHUKATUBHBIX Y Y/, yUUTEeIb MOXKET OPraHW30BaTh MPOBEJACHUE PaOOTHI WM €€
CTPYKTYPHBIX JIEMEHTOB Mpu (GPOHTATHLHOM, TPYNIOBON WM WHIWBHUIYATbHOU paboTe
obOyuatomuxcs. [Ipu ¢pponTansHol Gopme oOydarouecss OJHOBPEMEHHO BBHITIOTHSIOT
3ananus. B mpoluiecce BBIMOTHEHUST WK TOCTIE HETO YYUTENIb OpraHu3yeT (PpoHTaIbHOE
o0OcyX/ieHre MNPOOJIEMHBIX MOMEHTOB HJIM BOIPOCOB, BO3HHUKIIUX Yy OOYYAIOIIMXCA,
MOJIyYEHHBIX pe3yibTaToB. llpu TpynmoBoil unum MHAMBUAYadbHOU (opme padoThI
oOyyaromuecs: BBINOJHSIOT 3aJaHUsl B COOTBETCTBUM C HMHCTPYKUUSIMU U

PEKOMEHAIMAMU, BXOISIIIMMU B COAEPKaHUE 3aTaHUM.
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B 3aBuCcuMOCTH OT Bpeomemnoit cocmasenawuieii oudakmuuecxkou yeau HJIIIP
0Py U3YYCHUU KOHKPETHOM TeMbl y4yeOHOro Kypca OpraHu3alus €€ INpPOBEACHUs
OCYULIECTBJISIETCS. HA Pa3HbIX dTalax MU3y4YeHHs TEMBI, a, CJIEI0BATEIbHO, pad0Ta MOXKET
MMETh WCCIICIOBATEIbCKANA WM WIUTIOCTPATUBHBIN xapaktep. Ecmm pabota mmeer
uccneo0o8amenbCKull Xapakmep, TO €€ BBIIOJHEHUE WM BBINOJHEHUE €€ OTAEIbHOTO
CTPYKTYPHOIO 3JIEMEHTa BKIIIOYAETCS B O0Opa30BaTENbHBIA NpOLECC A0 H3YYEHUS
TEOPETHYECKOro Marepuana TeMbl. OOy4arolMMcsT HEW3BECTHbI 3aKOHOMEPHOCTH,
CBOMCTBA, BBIBOJbI, KOTOPbIE OMHMCAHbl B YUYCOHUKE. YUUTEIb C MOMOUIBIO 3JEMEHTA
WNIIIIP co3gaer mpoOJEMHYIO CHTYalMi0, MOTHUBUPYET OOy4YarOIIMXCA HA HM3y4YEHHE
COOTBETCTBYIOILIETO MaTepuasa, OpraHu3yeT OTKPbITUE O0yUYalOIIMMUICS HOBBIX 3HAHUUI
u (opmMupoBaHME YMEHHMI HMX NpPUMEHEHUS OpH pelmeHuu 3anad. OOyuarommecs
B IIpolLIecCE MPOBEACHUS MCCIIEOBAaHUs, SKCIIEPUMEHTA MPUOOPETAIOT HOBBIE 3HAHUS U
ymenus. Ecin pabota UMeeT umrrocmpamushsiii xapakmep, TO BBIIOJTHEHUE 3aJaHUMA
pabOThl OPUEHTUPOBAHO HA YK€ M3BECTHBIM OOYHAIOIIMMCSI TEOPETUUECKU MaTepUal.
VYyutenem Ha ypoKkax WIH 00y4YalOIIUMHUCS IPH CaMOCTOSATEIbHON paboTe ¢ yUeOHUKOM
YK€ YCTAHOBJIEHbl NPUYUHHO-CIICJICTBEHHbIE CBSA3M, BBISIBICHBI 3aKOHOMEPHOCTH.
B »sTOoM ciydae mpoMCXOAMT paclIMpEeHHEe W YIUIyOJIeHHe 3HaHUM, pa3BUTHE H
COBEPILIEHCTBOBAHNE YMEHUI €r0 MPUMEHEHHUS JIJIsl peIIeHUs 3a/1a4.

Takum oOpa3oM, nuaakTHUecKasl Leidb CUCTEMbl MHTEPAKTHUBHBIX J1a0OpaTOPHO-
NPAaKTHYECKUX pabOT MO3BOJISIET pacCMaTPUBATh X KaK OJHO M3 CPEACTB OpraHU3aluU
y4eOHO-TI0O3HABATEIbHON AESITENbHOCTH OOYYaroIIMXCS B HAINpPaBICHUU JOCTHXKEHUS

MJIaHUPYEMBIX Pe3yJIbTaTOB OOyUEeHHsI MaTeMaTHKE.

2.2.2. Ilnannpyemble pe3yJbTAThbl BbINOJHEHHUS
HHTEPAKTHUBHBIX J1A00PATOPHO-NIPAKTHYECKHUX padoT

[Inanupyemble  pe3ynbTaThl  BBIMNOJIHEHHUS HWHTEPAKTUBHBIX  J1aOOpaTOPHO-
MPaKTUUYECKUX paboT Oa3upyroTcs Ha TpeOoBaHUAX (elepaabHbIX TOCY/IapCTBEHHBIX
0o0pa3oBaTeNbHbIX CTAHIAPTOB OOLIEro 00pa3oBaHUs K pe3yjbTaTaM O0O0y4YeHus
yueOHOMY mpeamery «Martematuka» [26], YYUTHIBAIOT pa3BHBAIOIIME HAIPaBICHUS
MaTeMaTU4YecKoro  obOpa3oBaHusi,  oTpaxkeHHble B  KoHuenuuu — pa3BuUTHSA
MaTeMaTH4eCKOro oopasoBanus B Poccuiickoit denepanuu [24].

Konxkperusupyem IJIAHUPYEMBIEC pe3yJIbTaThl BBIIIOJIHEHUS NJITIP
B COOTBETCTBUM C JHMJAKTHYECKOW LEIbIO, OPUEHTUPYSACh HA €€ COCTABJISIOIIUE U
0a3upysch Ha pe3ynbTarax OOy4deHHs MaTeMaTuke, c(OPMYJIHMPOBAHHBIX B paboumMx

mporpamMmax 1Mo MaTeMaTHKe CpeHero oOIiero oopa3oBaHus Ha yriTyOJIEHHOM ypOBHE
[27, 28].
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Pe3yabTrarhl B HamnpaBJIeHUHM JUYHOCTHOIO PAa3BUTHA O00y4arolIUXCH,
COOTBETCTBYIOIIME JINYHOCTHOM COCTABIIOIIEH AUAAKTUUECKOM LENH:

* ]leHHOCTHOE OTHOUIEHUE K 3HAHUSM U YMEHHUSM, CIEUU(PUUHBIX MaTeMaTUKE U
COOTBETCTBYIOIIUX T€MaM JabOpaTOPHO-MPAKTHUYECKUX padOT, 4epe3 OCO3HAHHUE
BO3MOXHOCTH MX MPUMEHEHHUSI B JPYTUX 001aCTIX HAYKH, TEXHOJIOTHI, OTPaCisiX
SKOHOMHKHU.

* Oco3HaHUE MPAKTUYECKOTO MPUMEHEHHUS MATEMaTUYECKUX TEOPETHUYECKUX
3HAHUW M MPAKTUYECKUX YMEHUM, COOTBETCTBYIOIIUX TeMaM JiabopaTOpHO-
MPaKTUYECKUX PabOT, JJIsl PEIICHUS TPAKTUKO-OPUEHTUPOBAHHBIX U MPUKIATHBIX
3aaad.

* (Oco3HaHuE UCIOJIb30BAHUS MPOEKTHON U UCCIEN0BATEIbCKOMN NEATEIbHOCTH KaK
CpEACTBA ITOJIyUYECHUSI HOBbIX MaTEMaTUYECKUX 3HAHUM.

* (Oco3HaHME HCHOJIB30BAHMS IPOEKTHO-UCCIIEIOBATEIBCKON NEATENBHOCTH Kak

cpeacTBa mo3HaHnsa MUupa 4€Pe3 BbIITOJHCHUC KOHTCKCTHBIX 3aHaHHﬁ.

MeranpeaMeTHble  pe3yJbTaTbl, COOTBETCTBYIOIIME  METANPEIMETHON
COCTAaBJISIFOLIEN TUTAKTUYECKOU LIENH:

Yuueepcanvnvie noznagamenvnuoie oeiicmeusn

ba3zosvie nocuueckue oeticmesusi

* YMeHHE XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMATHYECKUX MOHSITHH,
cBs3aHHbIX ¢ Temamu WJITIP, B ToM uncne QyHKIMI, MHOTOTPAaHHUKOB U TEI
BpAIllCHUS], BBIABIATE MaTEeMaTUUECKHUE 3aKOHOMEPHOCTH U CBOMCTBA TMOHSITHUH,
Hanpumep PyHKIUI, Ha OCHOBE HAOJIIOICHUM U DSKCTIEPUMEHTA.

* YMEHHME YCTaHaBJIMBATh CIPABEIJIUBOCTh BBICKA3bIBAHUM, (HOPMYIHPOBATH U
peoOpa30BLIBATh CYXKJCHUS B IIPOIIECCE CPABHEHUS U aHAJIN3a BBHICKA3bIBAHUH U
CYXKICHUM.

= YMEHHE T[OCTPOCHUs JIOTUYECKH BEPHOM  LEMOYKM  YMO3AKIIOUYECHUU
IIPU J10KA3aTeILCTBE MaTEMaTUYECKOTO (paKkTa UM B MPOIECCE PEIICHUS 3aauH.

= YMenue GOpMYyJIUpPOBATH BBIBOJALI C HCIOJIH30BAHUEM 3aKOHOB JIOTHKH,
AHaJIOTMYHbBIC YMO3AKITIOUCHHUSI.
baszosvie uccneoosamenvckue deticmaust

* VMeHue MpOBOJAUTH MO IUIAHY HECIOXHBIA SKCIEPUMEHT, HEOO0bIIOE
WCCJIEIOBAaHUE TI0 YCTAHOBIIGHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOI.

* YMEHHE  CaMOCTOSITeNIbHO  (opMynupoBaTh  00OOIIEHHUS U BBIBOABI

I10 pE3yJibTaTaM IMPOBCACHHOI'O NCCICIOBAHUSI.
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* VMeHue BBINIOJIHEHHS] CaMOMNPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yJbTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a/1aull ¥ KOHTEKCTHOM 3ajauH.

* VMeEHUE OlLICHUBAHHUS  BBIMOJIHEHHOM JEATEIBHOCTM U €€  pe3ysbTara
MOCTaBJICHHOW I€JIM Yepe3 aHaJIh3 OIEHUBAHUA BEPHOCTHU BBIIOJIHEHHBIX
3a/laHUil OIEHUBAIOIIMM (QYHKIIMOHATIOM JJAO0paTOPHOM pabOTHI.

Paboma c ungpopmayueti

* VMeHUE BBIABICHHUS JIaHHBIX, HEOOXOIAMMBIX JUIsl pEeIICHUs 3aJadyd WU
JUIsI OTBETA HA BOIIPOC.

* YMeHHE aHAJM3UPOBATh M HHTEPIPETUPOBATh HMH(POPMAIMIO B COOTBETCTBUE
C IIOCTAaBJICHHOM 3aJa4eil.

" VYMeHue npeacTaBisTh HHGOpMALHIO rpaduyecKH.

* VYMeHue OILIEHMBaTh COOTBETCTBHE HMH(POPMALMH IO  CaMOCTOATEIBHO

c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

Ynueepcanvnuie pecynamuenvie oeiicmeusn
Camoopeanuzayusi.

* VMeHUE COCTaBJIATH IJIaH U aJTOPUTM PEIICHUS 3aa4H B MTPOIIECCE CPABHCHUS U
aHaju3a IiaHa JJabopaTOPHBIX padOT B IEJIOM M MPEANUCAHUS ISl BBITOJIHEHUS
OTJIETTLHOTO DKCIIEPUMEHTA.

* YMeH#HE BRIOMPATh IYTh U CIIOCOO PEIICHHS C YY€TOM HUMEIOIITUXCS PECYPCOB.
Camokonmpon.

* VMEHHUE BBINOJHATH TO3HABATEIbHYI0 pe(IIEKCHI0O Ha OCHOBE OCO3HAHUS
COBEPULIEHHBIX IEUCTBUMN.

" VMEHHUE BBINOJHATH CaMONPOBEPKY, CaMOKOHTPOJb JESITCIBHOCTH M €¢
pe3ynbTaTa, B YaCTHOCTH PEIICHUS ITOCTaBICHHOM 3a/1a4H.

* VMEHUE OIIEHUBATh COOTBETCTBHE PE3YNIbTAaTa IICIHM U YCIOBHUSAM, OOBSICHATH
MIPUYHUHBI JOCTHKEHUS WU HEAOCTHIKEHUS PE3YJIbTaTOB JEATETLHOCTH.
Ynueepcanvnvie kommynukamuenwvie oeiicmeus — obujenue i CompyoHU4ecmeo —

0a3upyrOTCS Ha B3aUMOJCHCTBHM C YYHTEIIEM W OJHOKJIACCHUKAMH B TIPOIECCE

(GpOHTaTBHOMN WIIM TPYIIIOBON paOOTHI.

IIpeameTHble pe3yabTaTbl, COOTBETCTBYIOIIME MPEIAMETHOW COCTABJISIOIICH
TUAAKTUYECKOM LEIH COOTBETCTBYIOT TeEME PabOTHI.

Yuurens, GopMynupys TUAAKTHIECKYIO TIENb TpoBeneHust KoHkpeTHor UJITTP wmu
€€ CTPYKTYPHOTO 3JIEMEHTa W TUIAHHUPYS OPTaHU3alUI0 JEITeTLHOCTH O0yYarOIIMXCs,

OPUEHTUPYETCS Ha KOHKPETU3UPOBAHHBIE ITAHUPYEMbIE pe3ysibTaThl BeinosHeHust MJITTP.
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2.2.3. O0uue MeToAMYEeCKHE PEKOMEHIAIUM 110 OPraHU3auNu PadoThl

CO CTPYKTYPHBIMH 0JI0KaAMH HHTECPAKTUBHBIX HaGOpaTOpHO-HpaKTI/I‘IeCKI/IX paﬁoT

I[I/II[aKTI/I‘IeCKaﬂ oejib CHCTCMbl HHTCPAKTUBHBIX HaGOpaTOpHO-HpaKTH‘{eCKI/IX
pa60T, Kak OBLJIO OTMEUEHO BBIIIC, IIO3BOJEICT pPaCCMATPHBATL HUX KaK OIHO
N3 CpCACTB OpraHHU3alnH y‘{e6HO-HO3HaBaTeHLHOﬁ ACATCIIBHOCTHU O6yanOHIHXCSI

B HaITPpaBJICHHUH JOCTUXCHUS IINIAHUPYCMBIX PE3YJIbTATOB OGY“IGHI/ISI MaTCMAaTHUKC.

JunakTudeckast 11eIb CUCTEMbl HHTEPAKTUBHBIX J1TA00PATOPHO-TIPAKTUYECKUX PA0OT
II0 MaTeMaTHMKE — Pa3BUTHE MW  COBEPLICHCTBOBAHUE JIMYHOCTHBIX U
METaIpeMETHBIX  pE3yJbTaTOB OOyYEeHHMs MaTeMaTHKe 4epe3 yriyOJieHue,
paclIMpeHre U IPUMEHEHUE MPEIMETHBIX 3HAHUU U YMEHUM.

Bxitouenue WHTEPAKTUBHBIX 71a00paTOPHO-TPAKTUYECKOM paboThI
Ha OMNpEACICHHOM JTale U3Y4YeHUs] TeMbl OOYCJIOBJIMBACT €€ JUIAKTUYECKYIO 1I€JIb U
3a/1ayy, XapaKkTep HCMIOJb30BaHMs BCe pabOThl MM €€ CTPYKTYPHBIX OJIOKOB; (hopmy
npoBenenus. [IpencraBuM BO3MOXKHBIN XapaKTep UCIOIb30BaHUS JIA0OPATOPHBIX paboT
u GopMy oOpraHuzanuu JACATCIBHOCTH OOYYaIOIUXCS Yepe3 ONHCaHHEe pPabOoThI
CO CTPYKTYPHBIMH OJIOKAMU MHTEPAKTUBHBIX J1A00OPATOPHO-NPAKTUYECKHUX PaOOT.

Crpykrypa kaxnoii HWJIIIP npencraBiaeHa  HECKONBKUMH — OJIOKAMU:
MOTHBAIMOHHOE BUJIEO C UHTEPAKTUBHBIM BOMPOCOM; TEOPETUUECKUM MaTepHal; 1eJib
1 3ajauyd paboThl; CUCTEMA U3 TPEX MHTEPAKTUBHBIX DJICKTPOHHBIX 00pa30BaTEIbHBIX
monaynen (MOOM) B3aumocBsizaHHBIX efauHOM Temo u uenbto  WJIIIP; 3anmanus

11 UTOrOBOTO KOHTPOJIS; tuTeparypa (puc. 15).

- . ?
PelwweHune 3apga4y ¢ Ucnonb3oBaHUEM CBOUCTB GYHKLUUM € MoayieM U UX rpadpuKos

o] ) & | | 1% 8 i

Bugeo Teopusa Uenun Pa6otal Pa6ora 2 Pa6ora 3 KoHTponsb Nurepartypa

Puc. 15. Cmpyxmypa

MoTunBannoHHoe BHIe0. B MOTHBALIMOHHOM BHUJIE0 COAEPKUTCA MHPOpMALUs,
peneBaHTHass Teme pabotbl. Hampumep, B Bugeo mo Teme «TpuUroHomeTpuyeckue
(GYHKIMM» TPEACTaBICHbl MPUMEPHl B3AaUMOCBSI3W TPUTOHOMETPUH C JPYTHUMHU

00J1aCTIMH HAyKH, B YaCTHOCTH apXUTEKTYPOH, MEIUIIMHON 1 Onojorueii (puc. 16).
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Jlabopamopnas paboma « Pewienue 3a0a4 ¢ UCnonb308aHUEM
CBOUCME MPULOHOMEMPUYECKUX QYHKYUL U UX ePADUKOBY

o ‘ )/
~

<

A

o |
AN
3 e

=

o4
g

B

&

=
:  —
m CMpanbHbii MOCT Xenuke 8 CuHranype il
- —

Puc. 16. Ilpumep momusayuonroco uoeo

IIo Teme ((KYCOqHBIe (1)YHKHPIPI>) — PaACKpPBIBACTCA B3daMMOCBA3b KYCOYHO

3aJJaHHOUM ()YHKIIMU C TOBCETHEBHOM JkM3HBIO (puc. 17).

Jlabopamopnas paboma « Peuwlenue 3a0a4 ¢ UCnoab308aHUEM
CBOUCMB «KYCOUHOLLY PYHKYUU U ee 2papuray

PexuM nutaHus
foaw 06yveHun 2 4 6 8 10 12 14 16 18 20

Jlabopamopras PiGowta LPeMemPbNIHREMUAHAZ LY IE0
npumaanbzx 3a0a4 ¢ NPUMEHEHUEM UHmMezcpaloe»

ey PasMA NOULARS SBLITDHAOSAMNON dUrYPer)
OTBer oxpyrANTe AC AecaTKOR.

ey PARHA OUIATS SAUITPHIOBAMHON STy

OTher okpyrnMTe 70 AecaTNOR.

(BuiGepue opum sapuawr otsera)
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0 «
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;

Puc. 18. Ilpumep unmepaxmugno2o 6onpoca u oyeHu8anus omeema
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B pamkax MOTHUBAIIMOHHOTO BHJIEO OOYYaIOIIMMCS TMpeajiaraercsi OTBETHUTH
HA UHMEPAKMUGHHLIL onpoc. BEpHOCTh OTBETAa HE OLIEHHUBAETCA, & KOMMEHTUPYETCS
3JIEKTPOHHOM CPENOM: BEPHBIE OTBETHI I10ICBEYNBAIOTCS 3€JIEHBIM LIBETOM, & HEBEPHBIE —
kpacHbiM (puc. 18). Takoil moaxoa MO3BOJAET OOYyYAIOUIMMCS CaMOCTOSITEIIbHO
OLICHUTh UMEIOIIMECS JINYHOCTHBIE 3HAHUSA 110 Teme NJITIP.

PaGoTy ¢ MOTHMBallMOHHBIM BHUJIEO YYUTEIh MOXKET OpPraHU30BaTh, HMCHOJIb3Ys
pa3Hble TEXHOJOTUU U paszHble (Gopmbl paboThl oOywaromuxcs. Hampumep, Ha 3Tame
HayaJla U3y4eHusi TeMbl « TpUroHomMeTpuueckre (yHKIUW» YUUTEIb OPTaHU30BBIBACT
npocMoTp MmotuBaumoHHoro Buugeo WIIIIP «Pemenune 3amay ¢ UCHOJIB30BAaHUEM
CBOMCTB TPUTOHOMETPUUECKUX (DYHKIUNA M UX TpapUKOBY» HA YPOKE OTKPBITHUS HOBBIX
3HaHUU C 1EeJIbI0 CO3/1aHus npobsieMHoOM cutyanuu. [locie mpocMoTpa BUIEO YUUTENb
OpraHu30BbIBaeT (POHTAILHOE OOCYKJEHUE MOTYyYeHHON UH(POPMAIIUA U OCMBICIICHHUE
€€ JIMYHOCTHOW 3HAYMMOCTH JUIsl KaXJI0ro oOydaromierocsi. Takoi moaxoj MO3BOJSET
YUUTEII0 OpPraHu30BaTh JIEATEIbHOCTh OOYYaIOIIMXCS B HANpaBICHUU Pa3BUTHUS
YMEHHI TTOMCKA BBIX0JIa U3 MPOOIEMHON CUTYaAllUH, CAMOCTOSITEILHOTO IIeJIeTOIaraHus
Y IUTAHUPOBAHUS U3YUEHUS TEMBI U €€ PE3yJIbTaTOB.

JHpyroii BapuaHT opraHu3anuu paboOThl ¢ MOTHUBAIIMOHHBIM BHUICO Oa3HpyeTCs
Ha MCHOJIb30BAHUH TEXHOJIOTMU «IIEPEBEPHYTOTO Kiacca». Hanmpumep, Ha 3Tane Havana
uzydeHus: tembl «Jlorapupmuueckas (QyHKIUS» MPOCMOTP MOTHUBAIIMOHHOTO BHUEO
NIITIP «Peuienne 3aay ¢ UCHOJIb30BAHUEM CBOMCTB Jorapu(pMuueckor QyHKUIUU U €€
rpadukay yudTelb MpeajaraeT OOydarolMMCs B KayecTBE JOMAIIHETO 3ajaHus,
NPENJIOKUB  JIOMOJIHUTENFHOE 3aJlaHue — TOMCK HWHGOpPMAIMU O MPOSIBICHUH
norapuMuueckor (PyHKIIMU B KUBOW MPUPOJIE U UCIIOIH30BAHUU (DYHKIIMH B JPYTUX
obOnmacTsx Hayku. Ha crnemyromeMm 3aHSTHH YYHUTENb OpPraHU3yeT (PpOHTAIBHOE
o0cyxaeHue uH(OpMaIMK, COACPIKAICHCS B BUICO W HAWJACHHOW TPH BBIMOJHEHUU
JTOTIOJTHUTEJIBHOTO 3aJaHusl.

NHTepakTUBHBIE JJEKTPOHHBbIE OO0pa3oBarejbHble MOAYJH. OCHOBHOMU
YaCThI0 KaXIOM J1aDOpaTOPHO-TIPAKTUYECKON palOThl SIBISETCA CHUCTEMa U3 TpeX
WHTEPAKTUBHBIX JJIEKTPOHHBIX oOpaszoBaTeiabHbIX MoxayJeh (MDOM). Bcee momynw,
C OJIHOM CTOpPOHBI, JIOTMYECKHM OOBEIUHEHBI IeJIbI0 J1a00paTOPHO-NPAKTUYECKON
paboThl, a ¢ APYroi, Kaxabli MOJYJIb MOXET MMETh CBOIO JUAAKTUYECKYIO II€Jb, a
CJIeIOBATEIHLHO, MOXKET OBITh UCIIOIH30BaH HA PA3HBIX dTAllaXx U3YYCHUS TEMbL. 3adaHUs
KaXJOr0 MOXYJS COCTAaBISIIOT €AUHOE LEJIOE C TEOPETUYECKMM M 3a/1a4HbIM

MaTepHaIOM TEMbI, paCLIUPsIs U YrayOssis ee coiepKaHue.

69



Yuutenb, OpUSHTUPYSACh HA TUJAKTUYECKYIO II€JIb JTAOOpAaTOPHO-TIPAKTUYECKON
paboThI, B 3aBUCUMOCTH OT OCHOBHOM TEXHOJIOTHH, UCTIOJIB3YEMOM IpU 00yUE€HUU TEME,
OT TIO/XO0/1a K OPTaHU3AIMU M YPOBHS M3yYCHHsI 00yUJaIOMUMHUCS YIeOHOTO MaTepuaia
TEMbI MOKET OPTraHU30BaTh BHITIOJIHEHUE 00pa30BaTEIbHBIX MOAYJIEH HA pa3HbIX dTarax
u3ydeHus: TeMbl. KpoMe 3Toro, MHTEpakKTUBHBIE MOJYJIM MOTYT OBITh BBIIOJIHEHBI KaK
HAa OJHOM YypOKe (3aHATHH), TaK U Ha HECKOJBKHX YpOKax. DTO MPEIOoNpeaeieHo
TUIAKTUYECKON LETBIO UCIONIb30BaHusA cucTeMbl OOM 1 Ka10T0 OTIEIBHOTO MOYJIS.
[TpousmutrocTpupyem Mo3TaHOE UCIIOJIb30BaHUE MOJTYJIEH B 00YYEHUH pa3HbIM TEMaM.

Ilepeoviit s3man — nauano uzyuenus mempl. Haippumep, yauTeab OpraHu30BbIBAET
BBITIOJTHEHUE nepeoz2o moodyna WIIIIP «PemeHne 3agad ¢ UCHOJIb30BAaHUEM CBOWMCTB
MoKa3aTeJIbHOW (PYHKIIMU U ee Tpadukay, MPelBOCXUTHUB H3yUYEHHUE TEMATHUYECKOTO
TEOPETUYECKOr0 MaTepralia, TEM CaMbIM CO3/IaB IPOOIEMHYIO cuTyaluio. O0yJaronmmes
13 yaeOHOTO MaTepraia 7/—9 KJ1acCOB M3BECTHBI ATAITbl 1 OCHOBHBIC TIPHEMBI TIOCTPOCHHSI
rpadukoB. [loaTomMy Ha IepBOM dTare U3y4eHUs NoKa3aTeIbHON (QYHKIIUU 1IEI1ecO00pa3HO
OpPraHMU30BaTh €€ N3YUYCHHE Ha OCHOBE MOCTPOCHHS 00YUYaIONTMMHUCS TPA(UKOB PA3ITNIHBIX
MoKa3zaTeNbHBIX (QYHKIMN B nHTepakTuBHOU cpeae MJIIIP. OOyuaromuecs: BEIUUCISIOT
KOOPJMHATHI TOYEK U 3aOJIHSIOT Tadmity (puc. 19)

Jlabopamopnas paboma «Pewenue 3a0au c ucnonvzoeanuem
CBOUICME NOKA3AMENbHOU OYHKYUU U ee 2papuKray
Na6GopaTopHbIN XypHan
Pa6oTa 1 - "MccnegoBaHMe O6LUMX U pa3/IMYHbIX CBOUCTB pyHKUMIA"
Ong Kaxknom GyHKLUMW 3aKOHUYUTE 3anoNHeHne Tabnuubl (ecnu 8 Tabnuue He ykazada dopma ong

OB6bIKHOBEHHOW APO6U, TO OPOBHbIE 3HaYEeHMS YKa3blBaTb B BUOS ASCATUYHOM Apo6u) ong
COOTBETCTBYOLLEN QYHKLUUN:

P . — L) T
y(z) = (3)
: B | - @ @ | .
y(x) = 1 V3 B 9
E;
OTBeT HeBepeH!
BcnoMHuUTe onpegeneHne dyHKUMN.
DYHKLWNE — 3TO COOTBETCTBME Mexay OsyMa mHoxecTeaMu X 1 Y, 3aKoH, npasuno, npu

KOTOPOM KaXXOOMY aneMeHTY MHOXXeCTBa X COOTBETCTBYET €0MHCTBEHHbINA SNEeMeHT MHOXeCTBa
2

Puc. 19. Ilpumep mabruywl 015 nocmpoenus epaguxa hyukyuu



[Ipu HEeBepHOM BBIYHMCIIEHUHU KOOPAMHAT TOUYEK (HEBEPHBIC BapUAHTHI OTMEUEHBI
KpPaCHBIM IIBETOM) JUIsl TOCTpOEHUs rpaduKoB (QYHKIHMHU YYUTEIh U UH(POPMAIIMOHHAS
cucteMa WJIIIP peKOMEHIyIOT TMOBTOPUTh TEOPETUUYECKUNA Marepuai. 3aTeM
oOyuaroluecs: MepexoaarT Ha TabOpPaTOPHYIO TOCKY, P HEOOXOIUMOCTH KOPPEKTUPYSI
HEBEPHO BBIUYMCIICHHBIC KOOPAMHATHI ToueK (B Tabmwuie Ha OemoM ¢one puc. 20), u
BBIMOJIHSIOT MOCTpoeHus rpadukos (puc. 20).

B mnpomecce »Toif paboOThl TPOUCXOAWT AaKTyalu3alus 3HAHUH U yMEHUH
nocTpoeHus rpaduka GyHKIu; GopMupyercst 6ojee 0CO3HaHHOE MOHUMAHUE MTOHATHM
«pyHKIHSD, «CTETICHBY, KOMIIOHEHTHI CTETICHH.

3aremM yuuTenb B mpolecce (PpOHTaIbHOW pabOTHI, UCHOIB3YS MOCTPOCHHBIC
rpaduku (puc. 20), opraHu3yeT aKTyalu3allMi0 YMEHHH YTCHUs Tpaduka (QyHKIIUH
Yyepe3 COBMECTHBI MOUCK OTBETOB HA 3apaHee MOATOTOBJIECHHBIE YYUTEJIEM BOIPOCHI
WJIH BOIIPOCHI, KOTOPBIE €CTh Y 00YYarOIINXCSI.

Jlabopamopnas paboma «Pewienue 3a0au ¢ ucnoiv306anuem
CBOUCME NOKA3aMeNbHOU OYHKYUU U ee 2papuray

‘Y
mspen o s s o

NocTpoiTe rpadmK GyHKuMK

- [k - e |
1
1
o B e e
X
[ 2 | o |
4y
a 35 W o6wmx u MCTB hyHKUMA Xoq paGoTh

yiz) = (3)°

v(=) = (2)*

x
PYHKUHK
(=) = (3)°

K
DyHKm
(=) = (3)°

-1 ] 1 2 ER,

]

Puc. 20. Ilpumep mabauywl 0131 nocmpoeHnus epaguxa yukyuu
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[locne akrtyanu3auuMd YMEHHM YTeHHUs rpauKoB, 0OydarolIMecs CPaBHUBAIOT U
aHAIM3UPYIOT MOCTPOEHHBIE TpaUKU U BBISIBISIOT CBOMCTBA MOKa3aTeIbHOM (PYHKITUU.
3aTeM y4uTelIh OPTaHW3yeT TPYIIOBYI0 padoTy oOOydJalImmxcs ¢ yIeOHHUKOM,
UCIONIb3YEMBIM B OOYYEeHHMH, MJI OILICHMBAHUS BEPHOCTU BBISBJICHHBIX CBOMCTB
(GyHKITUH.

Bmopoii s3man usyuenus memwi. Ha BTOpoM 3Tane u3ydyeHuss KOHKPETHON TEMBI
MocJie  M3yYEHHUS COOTBETCTBYIOIIETO TEOPETUYECKOTOo  y4eOHOro  marepuana
1e1eco00pa3HO  OpraHU30BaTh BBIIIOJIHEHUE 6mMOpP020 Mmooyaa. Takol mNoOAX0n
packpbIBaeT nepej; 00ydaroIMMUCS B3aUMOCBS3b MEXAY TEOPETUUECKUM MaTepUaioM
M TPAKTHYECKUMHU  3aJaHHUSIMHU, OOECIeYMBAeT  BO3MOXHOCTb  MPOBEICHUS
UcCIe10BaHusl, 0a3upysACh Ha TEOPETUYECKUX 3HAHUSIX 00YUYarOIIUXCS.

Hanpumep, B coapepxanue Broporo wmoayias WIIIP «Pemenne 3amau
C HUCIOJIb30BAaHUEM CBOWCTB Jiorapumuieckoil GyHKIMH U ee Tpadukay BKIIOUEHBI
3a/laHusl Ha HCCIIEJOBAHUE XapaKTEPUCTUUYECKUX CBOMCTB IpeoOpa3oBaHuil rpaduxoB
norapupmMuuecknx (QyHKUUN, a TaKKe 3a/laHusl Ha pelleHrue rpaduueckum crnocodoom

ypaBHCHHUH, OPHCHTHPOBAHHBIX HA H3yYCHHE MATEMAaTHKH Ha YIIIyOJCHHOM YPOBHE
(puc. 21).

Jlabopamopnas paboma « Pewenue 3a0ay ¢ uCnoib308aHuem C8OLUCmMe
Jocapupmuyeckou Gynkyuu u ee cpagpuxay

nori CBOWCTB Npeo6pasosaHni rpaduKos
norapuepmusecKnx GyHKUMK

rpadmx
PYHKUMH

v= OnbiT Ne 1. MposeauTe uccnenosaHme GyHKUMK
[|Tog) (=-2)| y = [llog;(z — 2) — 1/ v nocTponTe ee rpaduk
1 1

4y
MHCTPpYMEHTBI ﬂ NccnenoBaHue XapaKTepuCTUHECKMX CBOMCTB Npr MICCNEA0BAHNE XAaPaKTEPHMCTHUYECKMX

3anuwmTe 06nacTs ONpeneneHs GyHKUMM

3anuLnTe 06NACTb 3HAYEHUA GYHKUMK

OnpeaenuTe Hynu dyHKUMM

v 3anuuwure NPOMEKYTKM 3HAKONOCTORMKCTBA
GyHKUNN

3aNUWKTE NPOMEKYTKM MOHOTOHHOCTH
DYHKUMM

OnpeaenuTte Haubonbllee 3HaveHne
GYHKUMMW Ha NpoMexyTre (2.5, 4]

PewunTe rpaduUecku ypasHeHue
z ~ 1 = blogsx

PelwwuTe rpaduyecku ypasHenune
logr(z + 2) = logga'

==
nypHan

Puc. 21. Ilpumep 3a0anus 6mopozo mooy/is
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be3z chopMUpOBaHHBIX TEOPETUUECKUX 3HAHMK O QYHKIMH, €€ CBOMCTBax
HEBO3MOKHO BBIMOJIHEHUE 3aJaHUM 3TOro Moayisa. [loaToMy yduTenb BKIIOYAET 3TOT
MOJyJib B 0Opa3oBaTeNbHBIM MpPOILIECC Ha BTOPOM dTale HM3y4YCHUsS MOKa3aTelbHOU
¢yHkuu. B paMkax MOCHeqyloIUX YPOKOB IIEIeCO00pa3sHO B HUX COJEp)KaHUe
BKJIFOUUTh aHAJIOTMYHBIC 3aJaHHUs, TEM CaMbIM PACIIUPUB COJICPKAHUE MOJYJISI, YUTOOBI
nercTBUs aHanu3a QyHKIMN U PEIICHUs] YPaBHEHUH B MPOIECCE PEIICHUs Pa3BUBAIUCH
Y CTAaHOBUJIMUCh YMEHUSIMH PEIICHUS] YPABHEHUH MOBBIIIEHHOT'O YPOBHS CJIIOKHOCTH.

Tpemuii sman uzyuyenus memsvt. Ha 3aKITFOYNUTEIILHOM 3Talle U3yYCHUS TEMbI
YYHUTENIh OPraHU3yeT caMOaHaju3 OOyYarolIMMHKCS BBIITOJTHEHHON JEATEIbHOCTH M €€
pe3yJIbTaTOB, MPOILIECC BBISBICHUS MPUYMHBI JOCTHXKCHUS WM HEJOCTHIKCHUS
pPE3yJIbTATOB JESITEIBHOCTH U NAIBHEUIIIETO U3YUYECHUS TeMbl. B 3aKIIOUMTENbHBINA dTal
M3YyYECHUS TEMBI YUUTEIb MOKET BKJIIOYWATH MNPOBEACHHUE mpembvezo mooyaa WIIIIP.
B conepxanue storo monayist WJIIIP BrIFOYEHBI MaTeMAaTUYECKHUE M KOHTECKCTHBIE
3aJa4d, B TEKCTaX KOTOPBIX OINMCAHBI pPEaJIbHbIC KU3HCHHBIC CUTYAIMHU, MPAKTUKO-

OPHEHTHUPOBAHHbBIC M MPHUKJIAHbIC 3a1aun (puc. 22).

3agada Ne 1. BeiumcnuTe ONVHY NYTU, KOTOPbIM NPeoaoneeT NTULE 32 MPOMEXKYTOK BpeMeHn [2; 4].
Mepen BaMu rpaduK 3aBMCUMOCTY CKOPOCTU ABVMXEHUS NTULbI OT BREMEHM.

%

Puc. 22. Ilpumep 3a0auu mpemvezo mooyns
D10 obecneyrBaeT Ha MOCIEIHEM JTare U3YYEHUSI TEMbl YUUTEII0 BO3MOKHOCTD
HE TOJIbKO OpPraHMW30BaTh CHUCTEMAaTH3alMI0 W 000O0IIEHHWE TEOPETUUYECKUX 3HAHUH, a
TaK)K€ PACKPBITh B3aUMOCBSI3b MATEMATUKH KaK HayKU C PEAJIbHOM JKU3HBIO U IPYTUMU
o0JjacTaMu HayKH, Hampumep, onosioruei, xumuen, pusukoil. Takum obpazom, TpeTuii
MOJlyJIb IPU TAKOM IOAXO0JI€ K OpraHMU3alM €r0 NPOBEAEHUS OYAET SIBISTHCS OJHUM
U3 cpeAcTB 000OILIEHUS U CUCTEMATU3aluU 3HAHUNA U YMEHUH, OBBILIEHUS] MOTUBALIUU

K U3YHYCHHUIO MATCMATUKMU.
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KonTpoJsbHblil TecT. 3aBepiuaeTcss Kaxaas J1abopaTOpHO-IIpaKTHUecKasi padora
KOHTPOJIBHBIM TECTOM, BKJIFOUAIOIIUM JIECATH 3aJaHUM, COOTBETCTBYIOIIMUX H3y4aeMOMN
teme n WJIIIP. 3amanusa HampaBieHbl Ha BBINOJHEHHE PAa3HbIX JIEHUCTBU, HAIpUMED,
BBIYMCJICHUE YHWCIIOBBIX JAaHHBIX M MX 3alMCh, CPAaBHEHUE IPEIOKECHHBIX BAPUAHTOB
OTBETOB Ha BOIPOC U BBIOOP BEPHOI'O W3 BHINAJAIOIIEIO CIHCKAa BAPUAHTOB OTBETOB;
aHanu3 JEUCTBUH, COOTBETCTBYIOIINX 33JIaHUIO " BOCCTaHOBJICHHE

MMOCJICOAOBATCIbHOCTH HMX BBIIIOJIHCHHA, COIIOCTABJIICHHC MAaTCMATHYCCKHX 00BEKTOB M

UX CBOKCTB (puc. 23).

JlabopamopHas paboma « Pewienue mamemamuieckux u NPUKIAoOHbIX 3a0ay ¢

NPUMEHEHUEM URmMezcpalo6)»

ConocrasbTe CBOMCTBA onpefenieHHoOro MHTerpasna v UHTerparnbl, B pelleHUU KOTOPbIX OHU

MUCMNONb3YIOTCS.
6 8 2
- 5 1B i = 5
(3z” + 4x° — 5)dz = /;J"‘d.‘r =/ /(3.’1"’ + 4z° — 5)dx =
2 ' 4
6 6 ) ) 0
3z°dx + /-11?2(11' - /(3:1'5 + 422 — 5)dz +
;(i E T ’ : 1]
5dx /(3.1":’ + 42* — 5)dz

% 2

CnpegeneHHbIN HTErpan ot
anrebpanyecKom Cymm
KOHEYHOIO YnCa QYHKUUIA
paBeH anrebpanyeckom

CyMMe ONpefeneHHs
TMOCTORHHbI MHOXUTENb MHTEIPANOE OT EYHIHMY. ONpensneHHEIN MHTETPAT C
MOMXHO BbIHECTU 2a 2HaK OAMHAKOBBIMU MPEHULLAMU
OnpeaeneHHoro MHTerpana MHTEMPUPOBaHUA PaBeH HY/MIO.
T 1
BbluMucnure (V7 + 2 /x)dx - | (z+ +/x)dz
v V

(BeBegurte oTBeT)

OTBeT. l \

Puc. 23. Ilpumepwl 3a0anuii KOHMPOLHO20 Mecma

Tect WJIIIP o reomeTpuun paciupeH 3aJlaHusIMU, B KOTOPBIX HAZ0, aHAJIU3UPYS

PUCYHKH, BBISABUTH IIPABUIIBHYIO ITOCICOOBATCIIBHOCTD ﬂeﬁCTBHﬁ IIpH IIOCTPOCHHUN
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CG‘-ICHHﬁ, BLI6paTI> BapHaHT pPHCYHKA, Ha KOTOPOM BCPHO IIOCTPOCHO CCUYCHUC

MHOTOTPaHHMKA WJIU TeJla BpamieHus (puc. 24).

Jlabopamopnas paboma « Peuwtenue 3a0a4 Ha Haxoxcoenue niowaou
ceyeHUss MHO202PAHHUKOB U MeJl 8PAUeHULY

KoHTponbHbIV BONpoC:

BoiGeprTe PMCYHOK, MAE NPaBvIbHO NOCTPOEHO CeYeHWe, Npoxoasilee Yyepes
TOUKM M,K,P, €C/11 U3BECTHO, YTO O4HO U3 NOCTPOSHUA TOHHO BEPHO?

By K Gy B, K Gy

M M
Ay A
D, : D,
Jc LA B C
P & P
A D A D
1] 2 |
By K C B, K Gy
M M
A, A,
D‘ D\
------ C B T
A - o A 5"
3] 4]

(BuiGepuTe OAMH BapUaHT OTBETa)

Q 1

()2

Puc. 24. Ilpumep 3a0anus konmpoabHo2co mecma

YuuTenb MOXKET OpPraHu30BaTh BBINOJHEHHWE OOYYalOIIMMHCS TeCTa, C OJHOM
CTOPOHBI, KakK 3aKIIOYUTEIbHOM 4YacTH JlabopaTopHOM paboThl, C  JIPYyrou,
IpM  3aBEpPUICHUM  H3y4YEHHUs  TeMbl.  BpIloMHEHHWEe  TecTta  MNPOBOIUTCS
Npyl WHIAUBUAYyATbHOW wuiu mapHOW ¢opmax pabotel. Ecim BeIoNHEHHME TecTa
NPOUCXONIIO HWHAMBHUAYAJbHO, TO YUYWUTENIb AaKIEHTUPYET BHUMAaHUE KaXJO0ro
oOy4Jaronierocsi Ha JIMYHOCTHBIX JOCTHXKEHUAX W BO3MOXKHBIX MPUUMHAX 3aTPyIHEHUM
Ipy OTBETE Ha BOIPOCH! TecTa. Eciu BbIMoONHEHHE TecTa ObLI0 OpraHM30BaHO B Mapax,
TO TMPOUCXOIUT PpACHIMPEHUE AaKIEeHTa WHIWBUIYyaJbHOW pabOThl B HaNpPaBICHUU

BBIITOJIHCHUSA HeﬁCTBHﬁ B3aMMOIIOMOIIIN U B3aMMOOLICHKH.
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OuenuBaromuii - pynkuuonan WIIIIP aBToMaTtuyeckd OLIGHMBAET BEPHOCTH
OTBETa, OTMEYas BEPHBIC OTBETHI 3€JICHBIM IIBETOM, a HEBEPHBIE — KPAaCHBIM;
npu HeBepHOM oTBere cucrema WJIIIP maer koMmeHTapuii K OTBETY U PEKOMEHIYET
MOBTOPUTHh MaTEpHa TEMBbI, HaAIpaBisisd OOYJAOIMIMXCS K TEOPETUYECKOMY OJIOKY

WJITIP. BeimonHenue Tecta GUKCHpPYyeETCs B 1a00paTopHOM KkypHaie (puc. 25).

Jlabopamopnas paboma « Pewienue mamemamuueckux u nPUKIAOHbIX
3a0ay ¢ npUMeHeHuemM UHMe2panosy

KOHTPO/IbHbIV BOMpOC:

BoluMucnure /n.r e’ )dzx 4 /;:’,e ' 2z)dzx 4 /i.l' 2¢*)dx

(BBegurte oTBeT)

-

KOHTPONbHbIV BOMPOC:

Bblumcnute o6beM Tena, Nnony4eHHoro spaweHmemMm Gurypbl, orpaHu4eHHOMN

nmHMsSMU ¥y — 4-° ny — () BoKpyr ocu OX, B OTBETE YKaXXuTe HecoKpaTuMbie
3HavyeHua apo6u. [ing ssoaa Apo6M UCNONb3YHUTE MaTeMaTUYEeCKYIO KnasmaTtypy.
(BBeguTte oTBeT)

Puc. 25. I[Ipumepwvr oyenusanus 3a0anuii KOHMPOILHOLO MeCma

Ucnonb3yst pe3ynbTaThl TE€CTa, YYUTEIb OpPraHu3yeT (QPOHTAIbHYIO paboTy
[0 TOJBEACHUIO OOIIMX HWTOroB BhIMOJHEHUS padotel WJIIIIP; ob6cyxnenue u
OIICHWBAaHUE PE3yJIbTATOB pabOThI BCEX WM OTHAEJIBbHBIX oOydaromuxcs. Ha ocHoBaHuM
ATOTO JAIOTCS PEKOMEHJALMM B HAMpPaBIECHUU CAMOCTOSTEIBHOTO W3YYEHUSI TEMBI,
yIIyOJIEHHOTO M3y4YeHUs TEeMbl WM yCTPAHECHHUsS] TPOOEIOB B CHUCTEME 3HAHUM.
[Tpu Takom moaxoAe K OpraHU3aIMU BBIMOJIHEHUA TecTa U noaseacHus utorop MIJIIP
y oOydarouuxcs (QOPMUPYIOTCSI M Pa3BUBAIOTCS  YMEHHUSI  CaMOOIICHHWBaHUS
BBITIOJTHEHHOM JESTETLHOCTH U €€ Pe3yJIbTaTOB, IUIAHUPOBAHUS JTAIbHEUIIIETO U3YUYEHHUSI
TEMBI.

Teopernueckmii 6;10k. B cTpykTypy Kaxaoi paOOThl BKIIIOUEH TEOPETHUECKUA
0JIOK, OTpakaroUIMii OCHOBHBIE TEOPETUYECKHE CBEICHUS M3y4aeMOW TEMBbI,
COOTBETCTBYIOIIME KOHKPETHOM JilabopaTopHO-NipakThuueckoi pabdore. Hanpumep,

B Teopetnueckuii 610k MJIITP «Pemenne 3amady Ha HaXOXKJICHHE IUIOMIAIA CEUYCHUS
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MHOTI'OI'PAaHHHUKOB M TCJI BPAIICHHWA» BKIIIOYCH MATCPHUAJI, OTpa)KaI-OHII/Iﬁ BHUBI CEUYCHUM
ICOMCTPHUUCCKUX TCJI, B YaCTHOCTHU IIapaJUICIICIIUIICAA, MCTOAbI IOCTPOCHUA CEUYCHUM

MHOTOTPaHHHUKOB (pHc. 26).

Jlabopamopnas paboma «Pewtenue 3a0a4 Ha HaxXoxcoeHue
nIoWaouU ceyeHuss MHO202PAHHUKO8 U el 8PAULeHUS»

AuameTpancHas KOCTb OCKOCTb 60NbLIOIO Kpyra) — KOCTb, NPOXOASLILAR Yepes3 USHTP Wapa (chepo

2. Buabl CeYeHUn reoMeTpuYecKux Ten

2) MeToq BHYTPEHHErD NPOeLMPOBaHNS

MeToq BHYTPEHHETO NPOeUNPOBaHUA ABNSETCA B AOCTATOMHOM MEPEe YHUBEPCanbHbIM. B TeX CNyuasx, KOrAa HY)KHbIR CNefl (MK cnefbl) cekylen
T OKA3bIBAETCH 3a Npeaenamm 4 Hanpumep, Kor; Tb CEYEHUSR MOoYTH Napa Has OCHOBaHUAM,
EHHbIE NPEeMYLLECTBA. BMECTE C TEM CNeayeT MMETb B BUAY, HTO PUCYHOK, BEIMOMHAEMbIA NMPKU UCMONb30BAaHUKM 3TOM0 METO,
TCA NepPerpyXeHHbIM

Opumep. MoCTPOUTL CeveHne NATUYroNbHOM Npu3Mbl ABCDEABC,D4E;, npoxoasiuee yepes Touku F, G, H

Puc. 26. Ilpumep meopemuuecrkozo 610ka

Marepuanbl TeopeTuueckoro O5ioka oOydJaroIecss MOTYT HCIOJIb30BaTh
Ui aKTyaJIM3aluyd 3HAHWUK, BBIABJICHUS MPUYMH 3aTPYJHCHUN NPU BBINOJIHEHUU
3a/1aHUH, B MPOLIECCE CAMOOLICHUBAHUS CBOMX 3HAHUM.

JlaGopaTopHblii KypHaJ. BeinonHeHue 3agaHuil J1abOpaTOPHO-TIPAKTUIECKUX
pabot ¢ukcupyetcs naTepaktuBHou cpenoit JIIP B mabopaTopHoM xypHAIIEe, KOTOPHIA

SIBJIICTCS CBOCOOpA3HBIM OTYETOM OOYYAIOIIMXCSA O BBIMOJIHCHHON JCSITEIbHOCTH
(puc. 27).
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NatopatopHas paboTa - PelueHue MaTeMaTUYeCKUX U NpUKNaaHbIX 3aga4y ¢ MOMOLUbIO
Nnpou3BoOAHOM

DUO y4yeHuUuKa:

Pa6oTa 3 - «PelleHne MaTeMaTUYECKUX U NPUKIaaHbIX 3a4ay ¢ NOMOLUbIO MPOU3BOAHOW»

Wiar 11. YcnoBue NoCTOSHCTBA QYHKUMN

Mpwu nccnegosaHUM MOHOTOHHOCTU GYHKLUMK GbINO BbISBNEHO:

— eC/N Ha HEeKOTOPOM MPOMEXYTKE Npou3ssoaHas GyHKLMK 6onblue 0, TO GyHKLMS

— €Cf Ha HEKOTOPOM MPOMEXYTKE NMpou3BoaHas GyHKLUMM VESINTI-NEY AN O, TO
dyHKUME y6biBaET

OTBeT BepeH!

A ecnu npoussofHas GyHKLMUM Ha NPOMEXKYTKE paBHa Hymnio?

Bbi6epuTe BCe BEpHbIe YyTBEPXAEHUS OIS TaKon GyHKUMMK:

(] -Taxas dyHkums He cywectayer
D — QYHKLMSA Ha NPOMEXYTKE HE BO3PacTaeT U He y6biBaeT
[ ] - dyHKuMA Ha NpoMexyTKe OAHOBPEMEHHO BO3PACTaeT W y6bisaeT

— 3TO NOCTORHHAA Ha NPoOMexyTke QyHKUUA

OTBeT HeBepeH!

Mcrnonb3ymTe yCnosus MOHOTOHHOCTU QYHKUMMK

Puc. 27. JlabopamopHhuwiii scypran

OOyuaromuiicss MO>KeT BHECTU JaHHbIE O ()aMUJIUU, JaTe BBITOJHEHHS PadOThI,
YTO OTpakaeT WHIUBUIYaJIU3UPOBAHHBIN XapakTep JabOpaTOpHBIX  >KypHAJOB.
[ToaTOMy y4uuTENh MOXKET MPEAJIOKUTH 00YUAIOIIUMCS B KAUECTBE JJOMAIITHETO 33 JaHUs
nopaboTaTh € JAOOPATOPHBIM >KYpHAJIOM U CAMOCTOSATEIbHO BBISBUTH HPUYUHBI
3aTpyJHEHUI BBINIOJHEHUS 3aJaHUM, OLIEHUTh KA4eCTBO BBINOJIHEHUS 3aJaHUil, 3aTeM
Ha ypOKE OpraHU30BaTh 00CYX/IEHUE PE3YIbTATOB.

Jluteparypa. Kaxnas nabGopaTopHO-pakTHueckass pabota wumMmeeT OJI0K
«JIuteparypa». B 3TOT OJIOK BKIJIIOUEHBI MCTOYHUKHU, B TOM YHCIE U DJIEKTPOHHBIE

pecypchl, Marepuan KOTOpPBIX paclupsieT W yroiyonsieT ydeOHbIH —mMarepuan
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nmo uzydaemMou teme. Hampumep, B crnmcok murepatrypel WJIIIP  «Pemenue 3amau
C HCIOJIb30BAaHUEM CBONCTB TPUTOHOMETPUUYECKMX (YHKIMHA U HX TpauKoOB»
BKJIIOUYEHBI TOCOOUS, B KOTOPBIX MPHUBEACHBI MPUMEPHl OTPAXKEHUS U MPUMEHEHUS
GyHKIMI B mpupoje, coaepKarcs 3aadd ¢ MPaKTUYECKUM MpuMeHeHHeM (puc. 28).
Yuurenb MOXKET UCIO0JIb30BaTh 3TU UCTOYHUKU MPU MOArOTOBKE K nposeaenuto UIIIP,
a oOydaromuecs: st Ooisiee TIIyOOKOTO U3Y4YEHHUs MaTepuala WU MpU TOATOTOBKE

K 3a4CTy Ha 3aKJIIOUUTCIIbHOM 3TaIllC U3YUYCHUA TCMBEI.

Jlabopamophas paboma « Pewienue 3a0a4 ¢ UCHONb308AHUEM
CBOUCE MPUSOHOMEMPUYECKUX DYHKYUL U UX 2PAPUKO8)»

CnUCOK NuTepaTypbi:

2k

BUNEHKMH H.9. OyHKUUK B MPUPOOE W TEXHUKE: KH. INF BHEKNACCHOIO YTeHMA IX-X K. — M. Npoceelierne, 1985,
— C.148-165

N

[omopsaa A M. MaTeMaTuueckue Urpbl 1 passnedeHns. — M. Toc.M3a.Gus-mar.nur, 1961. — C. 148-169.

[}

Koxypos MN.9. Kypc TPUrOHOMETPUN ANA TEXHUKYMOB. — M. TOC. U3, TEXHUKO-TEOPETUYECKOM NUT,, 1956.

4 Konocos A A KH. ANg BHEKNaCcCHOro YTEHMA MO MaTEMaTUKeE B CTapLUMX Knaccax. — M. [oc. yuebHo-nen. v3a. MuH
Mpocs. PO, 1963. — 407 C.

5. MypaBuH K, TapakaHoBsa O.B. 3neMeHTbl TpUroHoMeTpum. 10 K. — M. ipoda, 2001. — 128 .

6. MnuypuH J1.O. O TPUTOHOMETPUM U HE TOMBKO 0 HEM: MOCO6Me ANa ydalumxcs 9-11 kn. — M. MpocselleHe,1996. —
80c.

7. Wanupo V.M. Micnonb302aHne 3aday ¢ MPakTUHECKUM COAEPKEHNEM B MPENOOaBaHNN MATEMATUKN: KH. N4
yunTend. — M. MpoceelleHne, 1990. — 96 ¢

Puc. 28. brok «/Ilumepamypay (ppacmenm)

C MeroguyeckMMu peKOMEHJAUUsMU MO0 opraHusauuu nposenenus WIIIP
noJpoOHEe MOYKHO MO3HAKOMHUTBCSI B METOAMYEeCKOM mnocobun «lHTepakTuBHbBIE

n1abopaTopHO-TpaKTHUecKue padoTs» [30].

2.3. Oco0eHHOCTH NpenoAaBaHus y4eOHOro Kypca « BeposiTHOCTb M CTATUCTHKA

Oo6noBaenasiMu I'OC OO0 u COO B yuebHbIE MIaHBI 00IIE00pa30BaTEIbHbBIX
OopraHu3aliii B paMKax y4yeOHOTo npeamera «MaremaTukay BBOJUTCS HOBBIN yUCOHBIM
Kypc «BeposiTHOCTh U CTaTUCTHKA», KOTOpbIH mpenogaeTcs B /-9 u B 10-11 kmaccax
Ha 0a30BOM M Ha YriIyOJIEHHOM YpOBHSAX. Ero MOXXHO cCuUuTaTh €IUHBIM KYpCOM,
B COJEP’KaHUH KOTOPOTO BBIJIEIEHO SIIPO, PACLIMPSIIOLIEECS TPU NEPEXOAE U3 OCHOBHOU
IIKOJIBI B CPEJTHIOO U YIITYOJISIFOLIEecs IPU U3YYEHUH Ha YTITyOJIEHHOM YpOBHE.

Kypc He siBisieTcsi MOJTHOCThIO HOBBIM, MOCKOJIBKY OH MOCTPOEH Ha miaTdopme
BEPOSITHOCTHO-CTATUCTUUECKOW JIMHUM COJEPKaHUsI MaTEMaTHYECKOro oOpa3oBaHUs,
BOIIEIIET0 B poccuiickyro mkoxy B 2004 r. u 3aKperieHHOTO B HeW (penepanbHbIMU

roCyJapCTBEHHBIMH 00pa30BaTeNbHBIMU CTaHAAPTaMU. MOXXHO CUMTATh, YTO
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COIEp/)KaHME HOBOTO Kypca — O3TO BBIJICICHHAas B OTHAEIBHOE IPENOJABAHUE
BEPOSITHOCTHO-CTATUCTUYECKAsl JIMHUS Kypca aiareOpbl OCHOBHOW IIKOJIBI U Kypca
anreOpbl U Havall aHaju3a CPeIHeW IIKOJIbI ¢ JO0OaBIICHUEM COJIEp KaHUs, CBSI3aHHOTO
¢ rpadaMu U dJIEMEHTAMU JIOTUKU W TEOPUU MHOXKECTB, a TaKXKe MpPe/CTaBICHUEM
Ha 6a30BOM U Ha yriayOJeHHOM ypoBHsIX. bojiee Toro, 3JeMeHThI TEOPUU BEPOSTHOCTEM
U CTaTUCTUKU yxe Ooisiee 10 JeT SBISAIOTCS AJIEMEHTaMH MPOBEPKHA MATEMaTUUYECKOU
MOJTOTOBKA 0Oydarlomuxcs, ocyuiecTBisgieMoil B pamkax ['MA, u BriIodaroTcs
B KOHTPOJIbHO-U3MEpUTENBbHBIE MaTepuansl OI'0 u EI'D.

[enp kypca «BeposTHOCTh M CTaTHCTHKa» — IOKa3aTh OOyYaroIIMMCS, KaK U
KaKUMU MaTE€MaTUYECKUMH IIOHATHUAMHM W IPOCTEUIIMMH MOJEIISIMH OIHCHIBACTCS
OKpYyXaloIui Hac u3MeH4MBbIH Mup. llosTomy HamboOmbIIyI0O LEHHOCTH B Kypce
MPEACTABIISIIOT BBOAUMBIE TIOHSTHS, CJOKMBILIAACS CUCTEMa B3IVISIIOB M UX CBS3b
C OKPY’KaIOIIUM MHUPOM.

Baxxueiiieli 0COOEHHOCTBIO Kypca SBIISIETCSI TO, YTO Pa3BUTHE BEPOSITHOCTHO-
CTaTUCTUYECKUX NPEJACTaBICHUNH OO0YyYalOUIMXCS OCYIIECTBISETCS KOHLEHTPUYECKHU.
OTMeTuM, 4TO KOHUEHTPHI OTJIMYACT HE3HAYMTEJIbHOE HAapalMBAHHME COACPKAHUSA U
yCIOXHEHUE pelaeMbix 3a1ad. CylecTBeHHbIMH U OTYaCTH HOBATOPCKUMH SIBIISIFOTCS
TUAAKTUYECKUE TMOAXOAbl K TIPENOJAaBaHUIO CTAaTUCTUKA M TEOPUM BEPOSITHOCTEU
B IIKOJIE, KOTOpbI€ OBUIN MOJI0KEHBI B OCHOBY TpHU pa3paboTke (denepanbHON paboueit
MPOTPaMMBI:

1. ®opmupoBaHue MLETOCTHOTO TPEACTABICHUS O TEOPUU BEPOSTHOCTEH WU
CTaTUCTHKE U UX B3aUMOCBA3M KaK pa3esIOB MaTEMATUKH.

2. ®opMHUpOBaHUE TTOHUMAHUSI TECHOW CBS3U MOHATUA TEOPUU BEPOSITHOCTEU U
CTaTUCTUKHU C OKPYXalOUIMM MHUPOM, (pOpMHpOBaHHE BEPOSTHOCTHO-CTATHCTUYECKOM
KOMITOHEHThI MATEMATHYECKON (DYHKIIMOHAIBHON TPaMOTHOCTH.

3. [lpuoputer  comepxkaTenpbHOro Tepen  (GOPMaIbHBIM,  HCIOJIH30BAHUE
dbopmanuzma.

4. IlpyopuTeT MNPUMEPOB U3 KU3HU COBPEMEHHOro OOIIecTBa Mepen
KJIACCUYECKMMH, HCTOPUYECKMMH TNPUMEPAMU W 33Ja4yaMH, YTPATHUBIIUMHU
aKTyaJIbHOCTb, B TOM YHCJIE 331a4aMU, POJAMBIIUMUCS U3 a3aPTHBIX UTP.

5. AKIEHT Ha  MOTHMBALIMOHHYIO  COCTaB/SIIOILYI0  M3YyYEHHsS  Kypca,
Oasupyronuiicss Ha  SIPKOCTH  pacCMaTpMBaeMbIX  3a7ad, HX aKTyaJlbHOCTH

U JOCTYITHOCTH.
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Ha nepBpix 3Tanax BBeAeHust 00HOBIEeHHBIX OI'OC mpu nepexoe o0ydaronuxcs
M3 OCHOBHOH MIKOJIBI B CPEIHIOI0 INKOJIY BO3MOXXHO BO3HHKHOBEHHE OIPEIEICHHBIX
TPYIHOCTEH, TMPUYUHBI KOTOPHIX KPOIOTCS B PA3HOUYTCHHUM MPOTPAMM, IO KOTOPHIM
OCYIIECTBISUIOCH oOydueHne B 7-9 Kiaccax, B YacTHOCTH, Ha 0a30BOM WM
Ha yriyOoJieHHOM ypoBHe, B ocoOeHHOcTsX YMK u mp. OmHako KOHIIEHTPUYECKOE
NIOCTPOCHHE Kypca W Ha3BaHHBIC BBIIIC EIWHBIC TOIXOJBl K €ro TPernoIaBaHUIo
MO3BOJIAT CHATH BO3MOXKHBIE MPOOJEMBI, B TOM 4YHCIIE TPYAHOCTH IEPBOTO TOja
0Oy4eHHMs B CPEIHEN LIKOJIE.

[Ipexme Bcero HamOMHUM TpeOOBaHHUS K TIOJATOTOBKE BBHITYCKHHUKA OCHOBHOM
IIKOJIBI B  YacTHU, OTHOCAIIEHCS K  BEPOSTHOCTHO-CTATUCTUYECKOW  JIMHUH,
HA  COOTBETCTBHE€  KOTOPHIM  BBIMYCKHUKM  OCHOBHOM  IIKOJBI  MPOXOJST
roCy/IapCTBEHHYIO HTOTOBYIO aTTECTAIHIO:

«8) oOBIameHWEe TPOCTEHIIMMHU Ccroco0aMu TPEJCTABICHHUS H  aHaju3a
CTaTUCTUYECKUX JIaHHBIX; (OpMUpOBaHWE TMPEACTABICHUN O CTATUCTHYCCKUX
3aKOHOMEPHOCTSIX B PpPEalbHOM MHPE M O Pa3jJUYHbIX CIOCc00axX WX H3yUYCHHUs,
O MPOCTEHIINX BEPOSTHOCTHBIX MOJIEIISAX; PA3BUTHE YMEHUN U3BJIEKAaTh MH(POPMAIIUIO,
MPEICTaBICHHYIO B TAOMUIaX, HA AUarpaMMax, rpadukax, OmuChHBaTh U aHAJTM3UPOBATh
MAacCHBBI ~ YHCJIOBBIX JIAHHBIX C  TIOMOIIBIO  TMOAXOISIIMX  CTaTHCTHYECKHUX
XapaKTEPHUCTHK, HWCITOJIh30BaTh IMOHWMAHHUE BEPOSTHOCTHBIX CBOWCTB OKPY’KAFOIIMX
SIBJICHUM IIPY NPUHATUU PELICHUN:

dbopMHupoBaHWE  TPEJICTABICHUS O  CTATUCTUYECKHX  XapaKTEPUCTUKAX,
BEPOSITHOCTU CIYy4aHOTO COOBITHS;

perIeHre MPOCTEUINX KOMOMHATOPHBIX 33/1a4;

OTpe/IeTICHNE OCHOBHBIX CTATUCTUYECKUX XaPAKTEPUCTUK YUCTOBBIX HAOOPOB;

OIICHMBAHWE U BBIYHUCIICHUE BEPOSITHOCTHA COOBITHS B MMPOCTEHUINNX CITyJasx;

HAJTMYUEC MPEACTABICHUS O POJIH NMPAKTUYCCKH TOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHM, O POJIH 3aKOHA OOJIBIIINX YUCEN B MACCOBBIX SIBJICHHSIX;

YMEHHUE CpPaBHHUBATh OCHOBHBIC CTATHCTHYECKHE XApPAaKTCPHUCTHUKH, MOJYYCHHBIC
B TIPOLIECCE PEIICHUS TMPUKIATHOW 3aJaud, U3YYCHHs] PEaIbHOTO SIBJICHHs» (TIpHUKa3
MunoOpuayku Poccum ot 17 nexabps 2010 r. Ne 1897 «O06 yTBepxkaeHUU
denepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHAApTa OCHOBHOTO OOIIETO
oOpazoBaHus», B peld. mnpukazoB MunoOpHayku Poccum ot 29.12.2014 Ne 1644,
or 31.12.2015 Ne 1577, npuka3za Mwunnpocsemenus Poccun ot 11.12.2020 Ne 712)

(m. 11.5 «MaremaTtuka u nHOOPMATHKAY ).
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CooTBETCTBHE JAaHHBIM TPEOOBAHHUSAM IO3BOJIUT OOYYAIOIIMMCS IIPHCTYIIHUTh
K M3YYCHHIO Kypca BEPOSTHOCTH W CTaTHCTUKH B 10 Kiacce, mpudeM Kak Ha 0a30BOM,
TaKk U Ha yriay0jaeHHOM ypoBHAX. OJHAKO IS YCIICITHOTO M KaYECTBEHHOTO OCBOCHUS
Kypca, BO3MOXKHO, MOTpeOyeTcs MpPOBEACHHE HEKOTOPOW KOPPEKIIMOHHONH pPabOTHI
CO CTOPOHBI YUHUTEIIS.

[Ipexxae Bcero y4yuTeN0 HEOOXOAWMO BBISBUTH BO3MOJKHBIC — JICGHHUIIUTHI
B ITOJITOTOBKE 00YYArOIMXCs IO OTACIBHBIM TeMaM Kypca. B Tabmuie Hrbke HaMu JaHO
COTIOCTaBJICHUE OCHOBHBIX 3JIECMEHTOB cojepxkaHus kypca 10 kimacca m kypcoB 7-9
KJIACCOB, OTBEYAIOIINX (e/iepaIbHBIM pabOYuM IporpaMMam.

Tabnuya 9
CooTBeTcTBHE COEPKAHUA MPOrpaMM ydedoHoro Kypca ajsi 10 kiaaccon

U Y4eOHBIX KypPCOB /JIsl OCHOBHOM IIKOJIbI

Coomeemcmayrowue
Cooeporcanue kypca 10 knacca y
KAACCbl OCHOBHOU WKOJIbl

['pad, cBs13HBIM rpad, myTH B rpade: HUKIIbI U LEeNH 7

Crernenb (BaJeHTHOCTb) BepIIUHbBL. ['padbl Ha MI0CKOCTH

epeBbs

CrnyualiHble 9KCTIEPUMEHTHI (OTIBITHI) U CITy4aiiHbIe
COOBITHS. DJIeMeHTapHbIe COOBITHS (MCXObI).
BeposatHocTh citydaitHOTO cOObITHS. BiIM30CTh 4acTOThI

1 BEPOSTHOCTU COOBITHI

Ciy4aitHble OBITHI C PABHOBO3MOHBIMU AJIEMEHTAPHBIMU 8
COOBITUSIMUA
Omnepanuu HaJl COOBITUSIMU: TIepeceueHre, 00beIMHEHUE, 8

MPOTUBOIOJIOKHBIE COOBITUS. J{narpaMmmsl Ditiepa.

dopmya CIOKEHHS BEPOSITHOCTEN

YcnoBHas BEPOATHOCT. Y MHOKEHHUE BEPOSITHOCTEMN. 8
JepeBo cirydantHOro skcriepuMenTa. @opmyra moJHou

BepositHocTu. Dopmyna baiieca. HezaBucumbie coObITHS

buHapHBbIi1 ciTydaiiHbIN OMBIT (MCIIBITAHUE), YCIIEX U 9
Heynada. HezaBrcuMble HCTIBITAHUS.

Cepust HE3aBUCUMBIX UCIBITAHUM 10 IEPBOTO yCIIEXA.

Cepust He3aBUCHMMBIX UcCTIbITaHUM bepryn. CiaydailHbIi

BBIOOP M3 KOHEYHOU COBOKYITHOCTH
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Coomeemcmeyowjue
Cooeporcanue kypca 10 knacca y
KacCbl OCHOBHOU WIKOJIbl
[lepectanoBku u GaxTopuan. Yucno coueTanui. 9
Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa
Cnydaitnas BennunHa. PactipeienieHue BEpOsSiTHOCTEH. 9
Huarpamma pacnpeaenenus. Onepaunu HaJl ClIy4YalHbIMH
BEJINYMHAMU. bUHapHas ciiyyaliHasi BETUYMHA.
[IpuMeps! pacpenesieHnii, B TOM YUCJIE TEOMETPUYECKOE

1 OMHOMHAJILHOE

Bocnonp3oBaBumince TaOMUIE, yduTedb CMOXKET HaWTH COOTBETCTBYIOIIUMN
TEOPETUUECKU M 3aJayHblii Marepual B Yy4YyeOHMKaX OCHOBHOM IIKOJBI M Jajiee
OpraHu30BaTh, HAPUMEP, KOMIIAKTHOE M aKLIEHTUPOBAHHOE TEMATUYECKOE TOBTOPEHUE
KOHKPETHOTO MaTepuajia B Hadajle ydyeOHoro rojaa. Jlpyroid BO3MOXHBIM BapUaHT:
clleIoBaTh TEMAaTUYECKOMY IIJITAHUPOBAHUIO, PEKOMEHJIOBAaHHOMY  (eaepanbHOI
paboueil mporpaMMoi, HO TIPU U3YYCHUH «IIPOOJIEMHOI» TEMbl «OTCTYNUTh HA IIar
Ha3al» W HauaTh HM3y4yeHUE C MaTepuaja, OTHeCeHHoro kK /-9 kiaccam. DTo ke
OTHOCUTCA W K 3aJlayHOMy MaTepuaiy: LeJecoo0pa3HO Ha HayajlbHOM 3Tare
MOBTOPEHUSI WJIM TMEPBUYHOTO O3HAKOMJIEHUS MCIOJB30BaTh 3aJadyd 0a30BOTr0 Kypca
00s13aTEIPHOTO YPOBHSI (371eCh MOXHO OpHEHTHUpOBaThcsi W Ha 3amanus OID),
MOCTENEHHO HapalluBas CI0KHOCTh MpeyIaraeMbIX 00y4JaroIuMcs 3a/1au.

[lone3no TakXke WHCHONB30BaTh K MOTEHLHAT CaMOCTOATEIbHONW padOThI
00yyJaromuxcsl Mpy yCIOBUM, YTO UM OYJIeT IPEeAOCTaBIeHAa BO3MOXKHOCTh OpadOTaTh
C MaTepuaJiaMM Yy4eOHMKA JJii OCHOBHOM IUKOJBI, TNPEXIE BCEro, HU3YYUTH/
MMOBTOPUTH TEOPUIO 3a0BITON WM HEMPOUIEHHON TeMbI, pa300paTh MPUMEPHI PEIICHUS
3azay.

Eme opHuM pecypcoM SBISieTCS HMHTErpauus ¢ KypcoM HHGOPMATHKU H
UCIIOJIb30BAaHUE KOMIIBIOTEPA. DTOT BApUAHT MOXKET OBITh OCOOEHHO BOCTPEOOBaH
YUUTENSIMA MaTEMaTUKH, KOTOPBIE TaKXKe SABISIIOTCA M YUYUTEISIMU HUHPOPMATUKH.
[lenecooOpa3HO  OpraHM30BBIBATH  KOMIIBIOTEPHBIE  MPAKTUKYMbl,  HaIpUMED,
JUTS BBIYUCIICHUS XapaKTEPUCTUK YMCIOBBIX HAOOPOB — CPEHETO, MEIMAHBI, pa3Maxa u
JUCHEPCUM, TIE HUCHOJIB3YIOTCS pEalbHble, HEAJAaNTUPOBAHHBIE YHUCIIOBBIE JaHHBIE.
[Ipou3BOANTE BBIYKMCIECHHUS C HEAJANTHUPOBAHHBIMU YHUCIAMH BPYYHYIO KpaiiHe

3aTPYAHUTENBHO, TIPY 3TOM MPOCTEHIMI Tabn4HbIi nporieccop Excel mo3possier
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MIPOBECTH BCE HEOOXOAMMBIC BBIUMCICHUS, HE OTBJICKAsACh HA CaMU BBIYUCIICHHUS |
COXpaHsIsl KOHIEHTPAIUIO Ha CYIIHOCTH CTAaTUCTUYECKUX MOHATUU. J[aHHBIE, KOTOPHIC
MOXXHO HCIIOJIb30BaTh HA YpOKax C NPUMEHEHUEM KOMIIBIOTEPA, MOXHO HaWTH
B UurtepHere. I[lomMuMO TpakTUKyMOB HEOOXOJIMMO HCIOIB30BATh KOMIIBIOTEP
JUIS MOJIENIMPOBAHUS CIydalHBIX TpoleccoB. Hampumep, ¢ mMoMoIibio KOMIbIOTEpA
MOXHO MCCJIEAOBaTh, KAaKUM O0pa3oM 4YacToTa COJIMXKAETCS C BEPOSATHOCTHIO
Py  YBEIWYEHUU YHUCIA DHKCIEPUMEHTOB, 3TO TMO3BOJUT AaOCTPAKTHOE TMOHSITHE
BEPOATHOCTH COOBITUSI TIOAKPENUTh HAIJISAHBIM CcojJepkaHueM. B rmuianupoBaHuu
YUHUTENb MOKET BBIICIIUTH OT/IEJIbHBIC YAChl JI1 KOMIBIOTEPHBIX MPAKTUKYMOB.

Ecimu mo xakum-nmu0o mpuyvHAM JIMKBUJAIUS ACPUIUMTOB 3aTPYJHUTEIbHA
B paMKaxX YpPOYHOW [EATEIIbHOCTH, YYUTEIb MOXKET BOCIIOJIb30BATHCA PECYPCOM
BHEYPOYHOUW JAESATEIBbHOCTH, TAaKXE€ HWCIONB3YysS JJIsl CO3JlaHUusl Kypca BHEYpOUYHOM
NEATEeIbHOCTY YYEOHUKU W y4eOHbIE MOCOOHWS Jii OCHOBHOM IIKOJIBI WJIM HAY4YHO-
MONYJISIPHYIO JINTEPATYpy (HEKOTOpHIE M3JaHUsI MPEJICTABICHBI B COOTBETCTBYIOIIEM
pazjerne).

OcTtaHoBUMCS Ha JUTEpaType M DJIEKTPOHHBIX pecypcax, KOTOPHIMH MOXKET
BOCIIOJIB30BaThCA YUMTENb JJIsi OpraHu3alliy TIpernojaaBaHust Kypca «BeposiTHocTH U
CTaTUCTHKa», ToMHUMO yaeOHnKoB 11t 10—11 kimaccos.

Kak Obl10 OTMEYEHO BBIIIE, BO3MOXKHO, YYUTEIIO0 MNOTpeOyeTcs maTtepuan,
U3y4eHHE KOTOPOTO Ha4alioCh B OCHOBHOM 1IKoJie. B enepanbHom nepeune yueOHUKOB
JUTSI TIPETIOaBaHUsI PEKOMEHyeTC Sl yUeOHUK:

Boicoukuii U.P., Amenko U.B. Maremarnka. BepostHoCcTh M cTaTucTHKa: /—9-¢
KJ1acchl: 0a30BbIN ypoBeHb: yueOHUK: B 2 yacTsax / M.P. Beicoukuii, 1.B. Amenko ; mox
pen. N.B. Amenko.— M. : [Ipocsemienue, 2023.

Takxxe TpeOyemblii Marepuan yuurteslb MoxkeT Haithu B YMK mo anreOpe,
BxoauBimx B OITY no o6noBiaenuss ®I'OC, Hanpumep, 3TON JTUHUN OTBOJIUTCS BAXKHOE
MecTo B caenyromux Y MK:

Anrebpa. 7 kmacc: yueb. s o6Omeobpas. opranmsaruii / [[.B. {opodees,
C.b. CyBopoga, E.A. bynumosuu u ap.]. — M. : IIpocsemenue, 2017 u nocnenyromnime
TOJIBI.

Anrebpa. 8 kiacc: yueb. mis oOmieobpas. opranmsanuii / [[.B. Jlopodees,
C.Bb. CyBoposa, E.A. bynumoBuu u ap.]. — M.: IIpocBenienue, 2017 u nocnenyroiiue

IroJbl.
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Anrebpa. 9 kmacc: yue6. st obmeobpa3. opranmsamuii / [[.B. Jlopodees,
C.b. CyBopoga, E.A. bBynumoBuu u ap.]. — M. : TlpocBemienue, 2017 u nocnenyrouiye
TOJIBI.

Anrebpa. 7 xmacc: y4e0. mis obmieoOpas. opranusanuii / [E.A. ByHumoBuu
u 1p.]. — M. : Ilpocsemenue, 2017 u nocnenyromnue roast. — (Chepsr).

Anrebpa. 8 kmacc: yue0. mis obmieoOpas. opranusanuii / [E.A. ByHumoBuu
u ap.]. — M. : IIpocsemenne, 2017 u nocnenyrontue roasl. — (Chepsl).

Anreopa. 9 ximacc: yueb. s oOmeobpas. opranmsanuii / [E.A. BynumoBuu
u ap.]. — M. : IIpoceemienue, 2017 u nocnenyromue roasl. — (Chepsl).

N3 panee wu3maHHBIX MNOCOOWN, B KOTOPHIX OCHOBHOE COJICp)KaHHE Kypca
M3JI0)KEHO CHCTEMHO H® JIaHO MHOTO HMHTEPECHBIX 3a7ad, YYUTEIb MOXKET
BOCITOJTB30BATHCS CIACAYIOIUMH:

Topun HO.H., Makapo A.A., Breicouxuit WN.P., SAmenxko WN.B. Teopus
BEPOSTHOCTEH WM CTATHCTHKA. JKCIEpPUMEHTaNbHOE ydeOHoe mocobme mius 10 m 11
KJ1accoB 001eo0pazoBarenbHbIX yupexaenuii. — M. : MITHMO, 2015.

bynumoBuu E.A., BynbiueB B.A. OCHOBBI CTaTUCTHUKH W BEPOSTHOCTH. 511
KJIaccel: yueOHoe mocobue. — M.: [Jlpoda, 2008. DnektpoHHast Bepcusi: byHuMOBHY
E.A., bynbiueB B.A. OCHOBBI CTaTUCTHKH M BEPOATHOCTh, S—11 kmaccel. — 2008 //
bubmmorexka Mathedu.Ru.

[Ipumepsl opranu3anyu ypoKOB IO OTIEJIBHBIM T€MaM Kypca W MPAKTHYECKUX
BUJOB JEATEIBHOCTH MNPEACTAaBICHbI B CTaThsX B JKypHale «MaremaTukay,
OTpaXKaIIIUX OMBIT yuuTeneil. Jlaaum ccbuiku Ha cTaThy, Beimeamme B 2023 .:

Beicoukuit M., CommroBa H. Teopus BEposSTHOCTE MW CTaTUCTHKA.
[Ipaktuueckue padotel. Yacts 1 // Maremaruka. — 2023. — Ne 1. — C. 15-20.

Beicoukuit M., CommroBa H. Teopus BepoATHOCTEHW W CTATUCTHUKA.
[Ipaktuueckue padotel. YacTs 2 // Maremaruka. — 2023. — Ne 2. — C. 32-39.

Bricoukuit 1. Tema: «IIpeacraBnenue manuwix». Crienapuu ypokoB. Yacte 1 //
Marematuka. — 2023. — Ne 4. — C. 22-29.

Briconkuii 1. Tema: «IlpeacraBnenne manabix». CrieHapuu ypokoB. Yacts 2 //
Marematuka. — 2023. — Ne 5. — C. 10-19.

OrpoMHOE KOJMYECTBO pEAIbHbIX MJaHHBIX [UJII MPAKTUYECKUX padoT u
MaTepHUaIoB JIJIi OPraHW3allMd YPOYHOW W BHEYPOUHOU NEATETHHOCTH OOYYarOIIMXCS
VUHTEIIb MOXET HaWTH Ha CHEUaJIbHOM TMOpTajie, MOCBAIMIEHHOM OOyYEHHUIO

BCPOATHOCTHU U CTATUCTHUKE B IIKOJIC:
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BepositHOCTB B 1mikose | Meroanueckas KoHCyapTarmsa (Mccme.ru).

Jnist opranmzanuu KoHTpoJdsi mo kypcy 10 kimacca MOXXHO BOCIOJIB30BaThCS
y4eOHBIM TOCOOUEM:

Boiconkuit U.P. Teopusi BeposiTHOocTed. 3amayu U KOHTPOJIbHBIE pPaOOTHI.
10 xmace. — M. : MITHMO, 2019.

Ecnu ypoBeHp Kilacca BBICOK, B HEM €CThb OOyYarollHecs, Y4acTBYIOIIHUE
B OJINMITAAJIaX, TO B 3TOM Cllydae OyJeT MOJe3HO MO3HAKOMUTH UX C 3a/ladaMH 3a0YHBIX
MHTEPHET-OJIUMIINA]] U3 TOCOOUS:

Breicoukuii WN.P., 3axapoB IL.W., Hecrepoa B.B., fAmenxko W.B. Teopus
BEPOATHOCTEW M CTATUCTHKA. 3a/1auy 3a0YHBIX MHTepHeT-omumnuan. — M. : MITHMO,
2011.

OTaenbHO TOPEKOMEHyeM NOCOOMs, B KOTOPBIX MOXHO HaWTH MaTepHall
o Teme «I'padbi»:

['yposuir B.M., Xospuna B. B. I'padsr. — M. : MITHMO, 2017.

Cemenasea H.JI. ®enoro M.B. Onumnuagnas MareMatvka. 3agaqu Mo TEOpUu
rpadoB ¢ peleHUsIMH U YKa3aHUAMH. 5S—7 KII.: Y4eOHO-MeToanueckoe mocooue. — M.
JlabopaTopus 3Hanwmi, 2023.

Kapnos [I.B. Teopus rpados. — M. : MITHMO, 2022.

3aBepiias paszes, NPeJoCTEPeKeM YUUTENsl OT psia OWIMOOK, TaK WM HWHAYe
JIOMYCKAeMbIX Ha TMPAKTUKE MPENoAaBaHus BEPOATHOCTHO-CTATUCTHUYECKOW JIMHUU
yueOHoro npeamera «MaTemaTuka», U 1aJIuM HECKOJIBKO COBETOB.

1. He crnemyer 000COOISATh UIEH U METOABI TEOPHH BEPOSITHOCTEH OT WAEH U
MOJAXOJ0B MAaTeMaTUYECKOM CTaTUCTUKHU: Takoe 000COo0JeHuE OOBIYHO MPUBOJIUT
K OTpbIBY TEOPUHM BEPOSTHOCTEH OT NPAKTUKH M TPEBPAIICHUIO €€ B HAyKy
(dopManbHyI0, a0CTPaKTHYIO, HE CBSI3aHHYIO C KHU3HBIO.

2. He yBnekaiTecb KOMOMHATOPUKOW M KOMOWHATOPHBIMU METOJAMHU: 3TOT
pasziesl MaTeMaTUKUd B 3HAUUTENIBHOW CTENEHU B Kypce MOJYMHEH ABYM APYTUM —
TEOPUU BEPOSITHOCTEN M CTATUCTHUKE.

3. He cnenyer yBiekaTbCsi KJIACCHUECKOW CXEMOW TEOpUU BEPOSITHOCTEW: 3TO
HEONPAaBJAaHHO CYXaeT KpYyr pPacCMaTpUBAEMBbIX BEPOSTHOCTHBIX 3aJay, OTPHIBACT
TEOPUIO BEPOSITHOCTEM OT MPAKTUYECKUX MPUIOKEHUN U HE CIOCOOCTBYET YCBOEHHUIO
COOCTBEHHO BEPOSTHOCTHBIX MOHSTHIA.

4. boputech ¢ MaTeMaTW4ecKuM (HOpMaTu3MOM, 3aTPYAHSIONIUM BOCHPUSITHE

AaXKE IMPOCTBIX HOH}ITPIﬁ, HC HarpymaﬁTe COACPIKAaHHC OOJIBIINM YHCIIOM
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anreOpanueckux IpeoOpa3oBaHUN M JOKa3aTENbCTB, JTIOOMBAUTECh TMOHUMAHHUS CYTH
MTOHSTHH.

5. He yBnekaliTecb UCTOPUUYECKUMU 3a/lauaMH, JICKAUIUMU Yy HCTOKOB HAyKH,
OJIHAKO B HACTOSIIIIEE BpEeMsl MOTEPSIBIIUMU MPAKTHUECKYIO0 aKTyaJbHOCTh (HarpuMmep,

3aJa49aMiy, BOGHUKIINMHU U3 HHTCPCCA K a3aPpTHBIM I/Il"paM)
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¢ mpakThdeckuM coaepxkanueM: Ku. ma yaurens. — M.: IIpocsemenue, 1987. —
110 c.

Bunenkun H. . ®ynkuuu B npupone u Texuuke: KH. 1711 BHEKJIACCHOTO YTEHUS
IX—X 1. — M.: [IpocBemenne, 1985. — 165 c. (Mup 3HaHui).

Boponuaruna O. A., Beicouxuii 1. P., Tpyuun A. A. Smenko W. B. IIpakTuko-
OpUEHTHPOBAaHHBIE  MAaTEMaTUYECKHWE 3aJaud  KakK  CpEICTBO  Pa3BUTHSA
dyHkmonanpHON rpamMoTHOCTH // [lemarornueckue n3mepenus. — Ne 2. — 2021, —
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[Toits 1. Kak pemats 3amauy: mocobue mns yuutened. — [ocynapcTBeHHOE
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23.06.2023).

88



12.

13.
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17,

18.

19.

20.

21,

22,

bank 3amaHuii s GOpMUPOBAHHMS W OLCHKH (DYHKIIMOHAIBHOW TPaMOTHOCTH
oOyyaromumxcsi OCHOBHOW ImKojbl (5—9 kmaccel). — [DNEeKTpoHHBINA pecypc]. —
URL.: http://skiv.instrao.ru/bank-zadaniy/ (nara oopamenus 23.06.2023).

BupryanbHbie 1a00paTOpHBbIE U MPAKTHYECKUE padOThl HA YIIIyOJIEHHOM YPOBHE
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(mata oopamienus: 23.06.2023).
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cpennero o6mero ob6pazoanusi. — OI'BHY «ucTuTyT CcTpaterun pa3BUTHS
obpaszoBanusi». — [Dnekrponnsii pecype]. — URL: https://content.edsoo.ru/lab/
(mata ooparmenus: 23.06.2023).

[Toptan «Equnoe coaepskanue o01ero o0pa3oBaHus». — [ NEKTPOHHBIN pecypc]. —
URL.: https://edsoo.ru/ ([Iata oopamienus: 23.06.2023).
NudopmanimoHHO-IOMCKOBasi ~ cucTeMa  «3ajadyd [0  TeOMETpUH».  —
[DnexTponnsbiii pecypc]. — URL: https://zadachi.mccme.ru/2012/local.html (mxara
obpammenus: 23.06.2023).

Meroanueckue kenicsl 1o wmaremaruke. — @PIBHY «MHctutyT crparerun
pasBuTHss  oOpazoBanusi». —  https://content.edsoo.ru/case/subject/6/ (mata
obparenwus: 23.06.2023).

O6pazoBatenbHbii 1eHTp «Cupuyc». — [Dnexktponusiii pecypc]. — URL:

https://sochisirius.ru/ (mara oopamenus: 23.06.2023).

OOyuaromass ~ OHJIaH-cMcTeMa 10  Marematuke  «01Marematukay. —

[OnexTponnsiid  pecypc]. — URL: https://0lmath.com/ (mata oOGpamenus:
23.06.2023).
Poccuiickas snexkTpoHHass 1ikona. — [DnekTpoHHbii pecypc]. — URL:

https://resh.edu.ru/ (nata ooparenus: 23.06.2023).

CGMI/IHapI)I ((MGTOI[I/I‘-IGCKEIH HOAACPIKKA quTenefI MAaTCMAaTUKHU IIPH BBCACHUHU U

peanuzaiuu o0HOBIIEHHBIX DI'OC OO0 u COO». — ®I'BHY «MCPO PAO» —

[ DneKTpOHHBII pecypcl. — URL:

https://edsoo.ru/Metodicheskaya podderzhka uchitelej_matematiki_pri_vvedenii
i_realizacii_obnovlennogo FGOS_OOQ.htm (mara obpamenwus: 23.06.2023).

CepBuc oumaitH moctpoeHusi rpaduxoB. — [Dnekrponnsiii pecypc]. — URL:
http://yotx.ru/(nara oopamenus: 23.06.2023).
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28.
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«O ctparernn pa3BuTHsS uH(MOpManuoHHOro obmectBa B Poccuiickoii
®enepanuu Ha 2017-2030 romer». Yka3 Ilpesumenta Poccuiickoit denepammm
or 09.05.2017 r. Ne 203. — [Onexkrponnnii pecypc]. — URL:
http://www.kremlin.ru/acts/bank/41919 (nara oopamenus 23.06.2023).

Konmenuus pa3Butuss Marematudeckoro oOpasoBaHus B Poccuiickoit

denepanuu. — [DJIEKTpOHHBII pecypc]. — URL:
https://docs.edu.gov.ru/document/b18bcc453a2a1f7e855416b198e5e276/  (mata
obpamienus: 23.06.2023).

Hanuonansnas nporpamma «lludpoBas skonomuka Poccuiickoit deneparumy.

Yr1Bepxaena [Iporokomom 3acenanusa npesuauyma Cosera nipu [Ipe3nnente
Poccuiickonn ®@enepanuy 1o CTpaTErHu4€CKOMY Pa3BUTHUIO U HAIIMOHAIBHBIM
npoekTam oT 4 utons 2019 r. Ne 7. — [Dnexrponnsiii pecype]. — URL:
https://digital.gov.ru/ru/activity/directions/858/?utm_referrer=https%3a%2{%2fw
ww.google.com%?2f (nata odparmienus 23.06.2023).
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ot 17 mas 2012 r. Ne 413» (3apeructpupoBan Muntoctom Poccun 12.09.2022
Ne 70034).

denepanbHas padoyas mporpaMma CpeaHero o0IIero oopa3oBaHUs TpeaMeTa
«Marematukay (6a30BbIii ypoBeHb). — M., 2023.

denepanpHas paboyasi mporpaMMa CpeIHEro OO0Iero oOpa3oBaHUsS MpeaMeTa
«MaremaTukay (yriyOneHHbli ypoBenb). — M., 2023.

®enepanpublii poekT «lludposas oOpazoBarenbHas cpena» MUHIIPOCBEIICHUS
Poccun. — [Dnekrponnsii pecypc]. — URL: https://edu.gov.ru/national-
project/projects/cos/ (nata oopamenus: 23.06.2023).

MeToanuyecKue nmocoouns

Anexkceea E. E. UWuTepakTtuBHBIE J1a00paTOPHO-TIPAKTUYECKAE  PaOOTHI.
VYueOubiii npeaMer «Matemarukay. YrinyOneHHbI ypoBeHb, 10-11 kmacchr:
MeToauueckre pekomeHaanuu 1 yuureneit / E. E. AnekceeBa. — M.: ®I'BHY

«HcTuTyT cTparerun pa3sutus oopazosanus PAOy, 2023.
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Pocnosa JI. O. AnekceeBa E. E., byuko E. B., Kapamosa 1. 1. MaremaTtuka
(yrnyOnennsiii ypoBeHb). Peanuzanus tpedoBanuit ®I'OC ocHoBHOro 00111€T0
oOpaszoBanmsi: Metogumdeckoe mocobme i yumtens / JI. O. Pocrosa,
E. E. AnekceeBa, E. B. bynko u ap.; nox pen. JI. O. Pocinooii. M.: ®I'bHY
«MHCTUTYT cTpaTeruu pa3BuTHs o0pazoBaHusy», 2022. — 143 c. — [DneKTpoHHBIN
pecypc]. — URL:
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