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Pazgen «Conepskanue) M3J10KUTH B CIeAyIOIIEN pelakuum:
1)«IlosicHuTeNbHASI 3aITUCKA
2) ConeprkaHue ydeOHOTO MpeaMeTa
3) Inanupyembie pe3yabTaThl OCBOCHHS y4eOHOTO MpeIMeTa
4) TemaTnveckoe IUIAHUPOBAHHE C YKa3aHWEM KOJIMYECTBA aKaJEMHUYCCKHX YacOB HAa OCBOCHUE
K101 TeMbl y4eOHOTO peMeTa
5) MatepuaibHO-TeXHHUYECKOE 0OecIiedeHre yueOHOro IpeIMeTar

I1.1 «IlosicHUTEIbHAA 3aIIMCKA» H3JI0KHTh B cneuymmei/i peaakmumn:

«[Iporpamma mo maTematuke s oOydaronuxces 5-9 kimaccoB paspadorana Ha ocHoBe PI'OC
OOO. B mnporpamMe 1o MaTeMaTHKE YYTE€Hbl HAEH M IIOJIOKEHUS KOHLEMNIMU PpPa3BUTHUS
MareMaTHueckoro odpasosanus B Poccuiickoit denepanuu.

[IpenmeroM MaTeMaTHKH SIBISAIOTCS  (DyHIaMEHTaJIbHBIE CTPYKTYpbl Hallero Mupa -
IPOCTPAaHCTBEHHBIE (POPMBI M KOJMYECTBEHHBIE OTHOWICHHS (OT MPOCTEHIINX, YCBAaHMBAEMBIX B
HEMOCPEJCTBEHHOM OIIbITE, 1O JOCTATOYHO CIJIOKHBIX, HEOOXOIMMBIX Ui PA3BUTUS HAy4yHBIX U
NPUKIAJHBIX Uaei). MaremaTrnueckue 3HaHUS OOECTICYMBAIOT MOHMMAaHWE TPUHIUIIOB YCTPOMCTBA U
UCMOJIb30BaHUSI ~ COBPEMEHHON  TEXHUKH, BOCIHPHUATHE M  MHTEPIPETALUI0  COLMAJIBHOM,
HYKOHOMHYECKOW, TOJTUTUIECKON HH(POPMAIUH, TAIOT BO3MOXKHOCTB BBITIOJHATH PACUETHI U COCTABIISATH
QITOPUTMBI, HAXOJUTh U MPUMEHATh (POPMYJIBL, BIAJAETh MPAKTUUECKUMH NPUEMAMH T€OMETPUUECKUX
U3MEPEeHUN W TOCTPOCHUH, YNTaTh MH(POPMALUIO, MPEICTABICHHYIO B BUIC TaONHI, TUarpaMM H
rpauKOB, KUTh B YCIOBUSX HEONPENEIEHHOCTH M MOHMMATh BEPOSTHOCTHBIM XapakTep Cily4ailHbIX
COOBITHH.

N3yuenne maremMaTuku (GOpMHpYeT y OOYyYaroUMXCs MaTeMAaTU4YEeCKUH CTUJIb MBIIUICHUS,
IPOSIBIISIOLIUICS B ONPEENEHHBIX YMCTBEHHbBIX HaBbIKax. O0yyaromyecs 0CBauBalOT TaKUE MPUEMBI
U METOJIbl MBIIUICHUS, KaK MHAYKIUS U JeAyKIHsl, 0000IIeHne U KOHKpeTU3alus, aHajau3 U CUHTE3,
KjJaccupuKkaus M cucTeMaruszauus, adcrparupoBaHue U aHanorus. OOBEKTbl MaTeMaTHYeCKHX
YMO3aK/IIOYEHUH, MpaBWiia UX KOHCTPYHPOBAHMS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX IOCTPOCHMM,
CIOCOOCTBYIOT BbIpabOTKE yMeHHUs (OpMyJIMpOBaTh, OOOCHOBBIBATh U JIOKA3bIBaTh CYKICHUS, TEM
caMbIM pa3BUBAIOT JIOTUYECKOE MbIlIeHHE. V3ydyeHne mareMaTuku oOecredrBaeT (OpMHUpPOBaHHE
QITOPUTMUYECKON KOMIIOHEHTHl MBIIUIEHUS U BOCHUTaHHWE YMEHHUIl JeHCTBOBaTh IO 3aJaHHbBIM
aIropuTMaM, COBEpPIIEHCTBOBATh U3BECTHBIE U KOHCTPYHMPOBATh HOBbIE. B mpoiiecce pemienus 3aaay -
OCHOBOH yueOHOH /IeATeNIbHOCTH Ha YpOKax MaTeMaTHKHU - Pa3BUBAIOTCS TBOpYECKas M MPUKJIAJHAS
CTOPOHBI MBIIIICHUS.

OOyuenue MaremMaTuke Ja€T BO3MOKHOCTh Pa3BHBATh Y 00YYAIONIMXCS TOUHYIO, PAllHOHAIBHYIO
U HMH(OPMATHUBHYIO peuYb, YMEHHE OTOMpaTh HauboJsiee MOAXONAILINE S3bIKOBBIE, CHMBOJIMYECKHE,
rpaduyeckre CpeicTBa IS BBIPAXKEHUS CYXKAECHUIN U HATJISIIHOTO UX MPEICTABICHMS.

[Ipy wm3ydyeHMHM MaTeMaTHKH OCYIIECTBISETCS O0Ilee 3HAKOMCTBO C METOAAMM MO3HAHUS
NeMCTBUTENIBHOCTH, MPEACTABICHUAMHU O MPEAMETe U METO/IaX MaTeMaTHKH, UX OTIMYUHN OT METOAOB
JIPYTUX €CTECTBEHHBIX M TYMaHHUTApHBIX HAyK, 00 OCOOCHHOCTSAX MNPUMEHEHUS MaTeMaTHKU JUIs
peLIeHNs HAyYHbIX U IPUKIAIHBIX 3a/]1a4.

[TpropuTeTHBIMH LIETIMU O0yUEHUSI MaTeMaTuKe B 5-9 kilaccax SBISIOTCS:

(dopMHpOBaHUE IEHTPAIBHBIX MAaTEMAaTUYECKUX MOHATHH (YMCIO0, BEIWYMHA, TeOMETpUUecKas
durypa, TnepeMeHHas, BEPOSATHOCTb, (YHKIMA), OOECHeuYuBaIOMIUX [PEEeMCTBEHHOCTh U
NEePCIEKTUBHOCTh MaTEMAaTHYECKOTO 00pa30oBaHUs 00yUaroIInuXCs;

MoJIBeIeHHE OO0ydYaromMXcsi Ha JOCTYIIHOM [Jisi HMX YPOBHE K OCO3HAHHIO B3aMMOCBS3U
MaTeMaTHUKHd M OKPYXKAIOIIero MHpa, MOHMMAaHHE MaTeMaTHKH KaK 4YacTh OOIed KyJIbTypsl
YeJI0BEYECTBA;

pa3sBUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOy4aroImuxcs, MO3HABATEIbHOM
AKTUBHOCTH, HCCIIEJIOBATEILCKUX YMEHHH, KPUTUYHOCTH MBIIUICHHUS, HHTEpeca K H3YYCHHIO
MaTeMaTHKH;



dbopMupoBaHue (QYHKIMOHAIBHOM MaTeMaTHYeCKOW TIpPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MPOSIBIICHUS] MaTEMaTHYEeCKHX IOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX
CUTyallMsiX W TpH H3YyYECHUH JAPYTUX Y4EOHBIX TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOpMYyIUPOBATh UX HA S3BIKE MATEMATUKH U CO3[IaBaTh MaTeMaTHYECKHE MOJICIH,
MPUMEHSTh OCBOCHHBIM MaTeMaTHUYECKUN anmapar AJsl pelieHHs MPaKTUKO-OPHEHTUPOBAHHBIX 3a]1ay,
WHTEPIPETHPOBATH U OIICHUBATH MMOJIYICHHBIC PE3YIIbTATHI.

OcHOBHBIE JIMHMM COAEpKAHMSI MpPOTrpamMMbl IO Marematuke B 5-9 kiaccax: «Yucna u
BBIUUCIICHUS», «Aunreopa» («AnreOpanueckue BBIpAKCHUA», «YPaBHEHUS U HEPABCHCTBAY),
«Dynkmuny», «leomerpusi»  («I'eomerpuueckue GuUTYppl W HX CBOHCTBay, «l3mepeHue
TEOMETPHUCCKUX BEIHYUH»), «BeposSTHOCT, U cratucTukay. JlaHHBIE JIMHUW Pa3BUBAIOTCS
napajuiesIbHO, KaXk/Jas B COOTBETCTBHUU C COOCTBEHHOH JIOTHKOM, OJJHAKO HE HE3aBHCUMO OJIHa OT
JIPYroi, a B TECHOM KOHTaKTE U B3aUMOJECHCTBHH.

CogepxaHue TMporpaMMmbl 1O MaTeMaTHKE, pacmpelneinéHHoe TOo rogamM o0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHIHUIUAIBHBIM BOIPOCAM
oOyudaromuecsi o0Opallaiuch HEOJHOKPATHO, YTOOBI OBIAJCHHE MAaTEMaTHYECKHUMH TMOHATHSIMH H
HaBBIKAMU OCYILIECTBISUIOCH IOCIENIOBATEIbHO M IOCTYNATENbHO, C COOJIOACHHWEM TPUHIIUIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOUAIKNCH B OOIIYIO CUCTEMY MaTeMaTUYECKUX MPEeICTaBICHUN
o0yJaromuxcsi, pacmupsis 1 yriayossis e€, o0pa3ys IpOoYHbIE MHOKECTBEHHBIE CBSI3U.

B cootBercTtBun ¢ ®I'OC OOO Maremaruka siBisieTcsi 00s13aTeIbHBIM YYECOHBIM MIPEAMETOM Ha
YpOBHE OCHOBHOTO o0miero oOpazoBanus. B 5-9 kiaccax maTemartuka TpaJWLMOHHO HM3y4aeTcs B
pamKax CIeIyroIHuX y9eOHBIX KypcoB: B 5-6 Kilaccax - Kypca «MaremaTukay, B 7-9 kiiaccax - KypcoB
«AnrebOpay (BKJIIOYAst DJIEMEHTHI CTATUCTUKH U Teopuu BepositHocTel) u «['eomeTpusy». [Iporpammoit
110 MaTeMaTUKE BBOJIUTCS CAMOCTOSITEIILHBIM YUeOHBIN Kypc «BeposTHOCTh U CTAaTUCTHKAY.

OO01iee 4yuciIoO 4acoB, PEKOMEHIOBAHHBIX MJISi U3Y4YeHHs] MaTeMaTuku (0a30BbI ypOBEHb) Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBanwsl, B 8 kiacce - 204 gaca (6 yacoB B Hezenmo), B 9 kimacce - 204
gaca (6 4acoB B HEJIETIIO).

Auaredpa sBJISETCS OJHUM U3 OMNOPHBIX KYpCOB OCHOBHOrO 00mero oOpa3oBaHHsS: OHa
o0OecrieunBaeT HM3y4yeHUE IPYTUX TUCLUIUIMH, KaK €CTECTBEHHO-HAyYHOro, TaK W T'yMAaHUTApHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOOMMO Uil TPOJODKEHUS 00pa3oBaHUS W B TIOBCEAHEBHOW JKH3HHU.
Pa3Butre y oOyuaronuxcsi HAy4HbIX MPEACTaBICHUN O MPOUCXOKIECHUH U CYIIIHOCTH alreOpandecKux
abcTpakuuid, cnocobe OTpaKeHUS MaTEeMaTHMUeCKONW HAyKOW SIBIEHUN W MPOLECCOB B MPUPOIE U
oO11ecTBe, POy MAaTEMAaTUYECKOr0 MOJEIMPOBAHNS B HAYyYHOM MO3HAHUU U B PAKTHUKE CIIOCOOCTBYET
(GhOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB MBIIUICHHUS, HEOOXOIUMBIX ISl aJlalTallid B
COBpeMEHHOM Liu(poBoM ob1iecTBe. M3yueHne anredpsl o0ecrieynBaeT pa3BUTHE YMEHHs HaOI01aTh,
CpaBHHMBaTh, HAaxOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS W BBIBOJBI, (OPMYJIHPOBATH YTBEPIKICHUS.
OcBoeHue Kypca anreOpbl 00€CTeunBaeT PA3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOMIMXCS: OHU
UCTIIONB3YIOT JIeAYKTHBHBIE W MHIYKTHUBHBIC pACCYKIEHUs, 0000IIeHHe U KOHKPETHU3allUIo,
abctparupoBanne u aHajoruto. OOydeHue anredpe TMpeAnonaraeT 3HAYUTETbHBIA 00BEM
CaMOCTOSITENIbHOM 1€ATEeIbHOCTH 00yUYaloIUXCsl, I0ATOMY CAMOCTOSATEIbHOE PEIICHUE 3aa4 SBJIIETCS
peanu3anuen 1esTeIbHOCTHOTO IPUHIINIIA O0yYEHUSI.

B ctpykType mporpammel yaeOHOro Kypca «Anredpa» Ajii OCHOBHOTO OOIIEro oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COAEpXKATeNbHO-METOANYECKUe TUHUHU: «Uucna W BBIYHUCICHUSY,
«AnreOpanueckue BbIpOKEHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkuum». Kaxnas uz sTux
COJIEpKaTeNbHO-METOMYECKUX JIMHUM pa3BUBAE€TCS Ha MPOTHKEHUM TPEX JIET HM3Yy4YEHHUsS Kypca,
B3aMMOJICHCTBYS C JPYTHMMH €ro IJWHUsAMU. B Xole u3ydeHus ydeOHOro Kypca OOydaromumcs
MPUXOJUTCS JIOTUYECKU PACCYKIaTh, MCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3M ¢
3TUM B MpOrpaMMy Y4deOHOro Kypca «Anredpa» BKIIOYEHbl HEKOTOpPHIE OCHOBBI JIOTHKH,
IIPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/ieiaX MaTeMaTHYecKOoro oOpa3oBaHUsl M CIIOCOOCTBYIOIIKE



OBJIAJICHUIO OOYyYaroIMMUCS OCHOB YHHMBEPCAJIBHOI'O MaTeMaTHYeCKOro s3bika. ConmepikaTesIbHOW U
CTPYKTYPHOM 0COOCHHOCTBIO y4eOHOTO Kypca «Aredpa sSBISIETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxxanve nUHUM «YHucna W BBIUKCICHUS» CIYKUT OCHOBOM JUISl AIbHEHIIETO HU3y4YEHUs
MaTeMaTUKH, CIOCOOCTBYET PAa3BUTHUIO Y OOYYArOMIMXCS JIOTUYECKOTO MBIIUIEHUS, (POPMHUPOBAHUIO
YMEHUS TOJIb30BAThCS AITOPUTMAMH, a TAKXKe MPUOOPETEHUIO PAKTUIECKUX HABBIKOB, HEOOXOAUMBIX
JUTSL TIOBCETHEBHOM JKU3HH. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBS3aHO C PAlUOHAJIBHBIMU W HUPPALUOHAIBHBIMU 4YHCIaMH, (OpMHpPOBAHHEM MpPEACTABICHUI O
NEHCTBUTENLHOM 4YHCIIe. 3aBEpIIEHUE OCBOCHMSI YHMCIIOBOM JMHMM OTHECEHO K CpeJHEMY OOIIeMy
00pa3zoBaHMUIo.

Copneprxanue AByX anreOpandyecKux JUHHUNA — «AnredpanuecKue BIPAKEHUA» U «YPaBHEHUS U
HEPAaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHHMIO Y OOYyYarOIIMXCSd MaTeMaTU4YecKoro arrmapara,
HEOOXOIUMOro Uil  peuleHHsl 3a7ad MaTeMaTHKH, CMEXHBIX [MpeIMEeTOB M  MPaKTHUKO-
OpUEHTHPOBAaHHBIX 3amady. Ha ypoBHe oOCHOBHOro o0mero oOpa3oBaHUs Y4eOHBIH Marepuai
TPYNIUPYETCS BOKPYT PAllMOHAIBHBIX BbIpaXeHUH. Anredpa JeMOHCTPHPYET 3HaYCHHUE MaTeMaTHUKU
KaK SI3bIKa JUIsl TTOCTPOEHUSI MaTEMaTHUECKUX MOJIEJel, OMUCcCaHus MPOLECCOB U SIBICHUN pEallbHOTO
mupa. B 3amaunm oOydeHus anreOpe BXOIAT TakKe AalbHEHINEe pPa3BUTUE aNTOPUTMHUYECKOTO
MBILUICHHUS, HEOOXOJMMOTO, B YAaCTHOCTH, [UJIsi OCBOEHHUS Kypca HMH(DOpPMATHKH, W OBIaJCHUE
HaBBIKAMHU JICIYKTUBHBIX paccykaeHuid. I[IpeoOpa3oBanue CHMBONBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHsI, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Copnepxanne (QyHKIIMOHATHLHO-TPA(QUUECKON TUHUHM HAIEICHO Ha MOJy4eHHe 00y4aroluMUCs
3HaHUU O (YHKIUSX KaK BaKHEHIIEH MaTeMaTH4ecKOW MOJENU [Jisi OMHCAHMS M HCCIeIOBaHUS
pa3Hoo0pa3HBIX MPOLIECCOB U SBJICHUH B Mpupojae U obmecTBe. V3ydeHue marepuana crnocoOCTByeT
Pa3BUTHIO Y OOYYaIOUIMXCS YMEHHS HCIOJIB30BATh PA3IMYHBIC BBIPA3UTEIbHBIC CPEICTBA S3BIKA
MaTeMaTUKH — CJIOBECHBbIE, CHMBOJHMYECKHE, Trpaduueckue, BHOCUT BKIad B (OpMUPOBAHUE
MPEJICTABICHUI O POJIM MATEMATUKH B PA3BUTUU IIUBUIM3AIMH U KYJIbTYPBHI.

CornacHo y4yeOHOMY IulaHy B 7-9 Kiaccax m3ydaercst y4eOHBIH Kypc «Anredpa», KOTOPBIH
BKJTIOYAET CJIEIYIOIINE OCHOBHBIC Pa3JIelibl cofepKaHus: «Uncna U BEIYUCICHU», «ANredpandecKkue
BBIPQKEHUS», «Y paBHEHUS U HEPABEHCTBA», «DyHKIIUM.

Ha u3yuyenue yuebHoro Kypca «Anredpa» orsoaurcs B 8 kinacce — 102 gaca (3 yaca B HeJelno),
B 9 kacce — 102 gaca (3 yaca B HeZIelio).

I'eomeTpust Kak OIMH U3 OCHOBHBIX Pa3/€JIOB IIKOJbHOM MAaTEMaTUKH, UMEIOIUI CBOEH LIENbIO
o0ecnieunTh HU3y4EHHE CBOWCTB M pa3MepoB (PUTyp, UX OTHOIIEHUH U B3aUMHOE pACIIOJIOKEHHUE,
OMMpaeTCcsl Ha JIOTUYECKYIO, J0Ka3aTelbHYI0 JIMHUIO. L[eHHOCTh M3yueHusi reOMeTpUM Ha YpOBHE
OCHOBHOTO 001Iero oOpa3oBaHUs 3aKIIOYaeTcs B TOM, 4YTO OOYyYarOIIMHUCA YYHUTCS TPOBOAUTH
JIOKa3aTeNbHbIE PACCYKIEHUS, CTPOUTH JIOTMYECKHE YMO3AKIIOYEHHUs, JOKa3blBaTb HCTUHHBIC
YTBEPAKACHUSI U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKACHUS «OT MPOTHBHOIO»,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOPATHBIE YTBEPHKACHHUS.

Bropoil nenpl0 M3ydeHHs T'€OMETPHUM SIBIISETCS MCIIONb30BaHME €€ KaK WHCTPYMEHTa IIpH
pEIIEHNN KaK MaTeMaTHYECKHUX, TaK U NMPAKTUYECKHX 3a/]ad, BCTPEUAIOLIUXCS B PEANBHOM KHU3HM.
OO0yyaronuiicst 1OJKEH HayuYUThCS ONPENEIUTh T€OMETPUUECKYI0 QUTYpY, OIUCaTh CIIOBaMU JaHHBIN
yepTéX WM PUCYHOK, HAWTHU IUIOUIA/Ib 3E€MEIbHOI0 Yy4YacTKa, PacCUMTaTh HEOOXOAUMYIO IJIUHY
OINITOBOJIOKOHHOTO Kalens min Tpebdyemble pa3Mephl rapaka Jjsi aBTOMOOMIISl. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIMTEIbHAS JIMHUA B M3y4eHUM reomerpuu. [lpum pemeHun 3agad MpakTHYECKOIO
XapakTtepa OOy4aromuiicss y4uTCs CTPOUTh MaTeMaTHYeCKHE MOJENIM pPEaJbHBbIX >KU3HEHHBIX
CUTYallui, MPOBOIUTH BBIYUCIICHUS U OLIEHUBAThH aIEKBaTHOCTh MOJyUEHHOTO pe3yJbTaTa.

KpaiiHe BaxHO mNOMYEPKUBATH CBS3U TEOMETPUM C JPYITMMU Y4E€OHBIMH TMpeAMETaMH,



MOTHBHPOBATh UCIOJB30BATh OMPEICIICHUsS T€OMETPUYECKUX (PUTYp U TOHSATUH, JEMOHCTPUPOBATH
MPUMEHEHUE TOJIYYeHHBIX YMEHHHA B (PU3UKE U TEXHHKE. JTU CBSI3M HaWOoJee SIPKO BHIHBI B TEMax
«BekTops», «puroHoMeTpudecKue COOTHOIIEHU», «MeTtoa koopauHaT» u «Teopema [Tudaropar.

VYuebHbii Kypc «['€oMeTpus» BKIIOYACT CIEAYIONIME OCHOBHBIE pa3leibl COJCp KaHUS:
«["eomerpuueckue Gurypsl U ux cBOWCTBa», «l3MepeHne reoMeTpruuecKux BEIUYHHY», «JleKapTOBbI
KOOPJMHATHI Ha MJIOCKOCTHY, «BekToph», «JIBrkKeHHs mockocTny, «IIpeodpazoBanus mogo0us».

Ha uzyuyenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kitacce — 68 yacoB (2 yaca
B HeJeN0), B 8 Kitacce — 68 yacoB (2 yaca B Hezlento), B 9 kiacce — 68 yacoB (2 yaca B HEZACIIO).

B coBpemenHOM 1H(POBOM MHUpPE BEPOSITHOCTH W CTATHCTHKA NPHOOPETAIOT BCE OOJBIIYIO
3HaYMMOCTh, KaK C TOUYKM 3pPEHHS MPAKTHYECKHX NPUIOKEHUH, TaK U HMX POJIM B OOpa30BaHHH,
HEOO0XOMMOM KaXJOMy 4eJoBeKy. Bo3pactaer uucio npodeccuil, npu OBIaJEHUH KOTOPBIMHU
TpebyeTcst Xxopomas 6a30Basi OJArOTOBKA B 00JIACTH BEPOSITHOCTU U CTATUCTHKH, TaKas MOATOTOBKA
Ba)KHA JIJIS IPOJIOJHKEHUST 00pa30BaHMA U 7S YCIIEUTHOM NMPo(ecCHOHANIBHOMN Kapbephl.

Kaxxaplii 4enoBek MOCTOSIHHO IPUHHUMAET PEUICHHs] HA OCHOBE MMEIOUINXCS Yy HEro JaHHbIX. A
JUls OOOCHOBAHHOIO IPHUHATHUS pEIIEHHs B YCIOBUAX HEAOCTaTKAa MIM M30bITKa HHPOpMaLUU
HE00XO0/IMMO B TOM YHCIIE€ XOPOIIO c(hOPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MBIIUIEHUE.

VMIMEHHO 1O3TOMYy OCTpPO BCTajla HEOOXOIUMOCTh CGHOpPMHpPOBATH Yy OOyYaroIIUXCs
(YHKIMOHATIBHYIO TPAMOTHOCTh, BKJIIOUYAIONIYIO B ce0si B KayecTBE HEOTHEMIIEMON COCTABIISIOLICH
YMEHHME BOCIPUHHUMATh U KPUTUYECKH aHAJIU3UPOBATh UH(POPMAIHIO, IPEICTABICHHYIO B PA3JIMYHBIX
¢dopmax, NMOHHMMaTh BEPOSTHOCTHBIM XapaKTep MHOTMX peallbHbIX HpPOLIECCOB U 3aBUCUMOCTEH,
IPOM3BOIUTH NPOCTEHIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMHU NpUHIMIAMHU cOOpa, aHalIM3a U NPEICTaBICHUS
JAHHBIX W3 PA3IMYHBIX Cdep JKU3HM OOIIecTBA M TOCYJapCcTBa MPHUOOMIACT OOyYarommxcs K
oOIIeCTBEHHBIM HHTepecaM. l3ydeHne OCHOB KOMOMHATOPUKM DPAa3BUBAET HAaBBIKM OpPraHU3aLUU
nepebopa M MHOJCU€Ta 4YMCIAa BapuUaHTOB, B TOM 4YHCJIE B NPUKIAJHBIX 3ajayaX. 3HAKOMCTBO C
OCHOBaMH T€OpUH TpadoB cO3MaT MaTeMaTUIECKH PyHAaMEHT A1l HOpMUPOBAHHS KOMIETCHIINH B
oOnactTu MHPOpPMATHUKU U LUQPPOBBIX TexHONOrui. IlpM H3ydeHMM CTAaTUCTUKU M BEPOSTHOCTU
o0oramaroTcsi TpeACTaBiICHUs OOydyarolIMXCsl O COBPEMEHHOM KapTMHE MHpa M METoJaX ero
uccleoBaHus, (GpopMUpyeTcs MOHUMAaHHWE POJM CTAaTUCTUKM KaK HMCTOYHHMKA COLMAIBHO 3HAYMMOMU
MH(pOpPMaLIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B cooTBeTcTBHUU ¢ JaHHBIMU LIENIIMU B CTPYKTYpE MPOrpaMMbl yueOHOro Kypca «BeposTHoCTh u
CTaTUCTHKA» OCHOBHOTO O0ILEro 00pa3oBaHMsl BbIAEIECHbI CIEIYIOIUE COAePKATEIbHO-METOINYECKHE
muHun:  «[IpencraBieHne NaHHBIX M ONHUCATeNbHas CTaTUCTHKA», «BeposaTHOCTB», «IIeMEHTHI
KOMOWHATOpHUKNY», «BBeaeHue B Teoputo rpadoBy.

Copnepxanne nuaun «lIpencraBieHne JaHHBIX M ONMUCATENIbHAs CTATHUCTUKA» CIY)KUT OCHOBOM
Ui OPMHMPOBAHUS HABBIKOB paboThl ¢ MH(pOpMalMel: OT YTEHUs U MHTepHpeTanuud HH(OpMaIuy,
NpEeJCTaBICHHON B TabnmuIax, Ha AMarpamMmax U rpadukax, a0 cOopa, MpeaCTaBICHHUS M aHaIu3a
JAHHBIX C HCIOJIb30BAHUEM CTATUCTUYECKMX XapaKTepUCTHK CpeAHMX M paccenBaHus. Pabortas c
JMAHHBIMH, OOYydJalolWecs ydJaTcsi CYMTBIBAaTh W HMHTEPIPETHPOBATH JaHHBIC, BBIIBUTATh,
apryMEHTHpPOBaTh M KPUTUKOBATh IPOCTEHIINE THIOTE3bl, pPa3MBIIUIATh Haja  (PaKTOpamuy,
BBI3BIBAIOIIMMU HM3MEHUMBOCTh, W OLEHHBATh HMX BIMSHUE HA paccCMaTpUBAaEMble BEIUYMHBI U
MIPOLIECCHI.

NHTYyUTHBHOE NPEACTABICHUE O CIIy4YalHOM M3MEHYMBOCTH, UCCIIEOBAHNE 3aKOHOMEPHOCTEN 1
TEHJCHIIMA CTAaHOBUTCS MOTUBHUPYIOLIEH OCHOBOW AJII M3y4EHUS TEOPUM BEpOSATHOCTEW. bosbmioe
3HaYeHHE MMEIOT MPAKTUYECKUE 3a/laHusl, B YaCTHOCTH OIBITHI C KIACCUYECKUMHU BEPOATHOCTHBIMHU
MOJIETISIMHU.



[ToHsATHE BEpPOATHOCTM BBOJUTCS KaK Mepa IMpaBIONoAoOMs ciaydailHoro coObitusi. Ilpu
U3y4eHHH Y4eOHOro Kypca oOydYaromuecs 3HAKOMSTCS € MPOCTEHIIMMH METOJaMH BBIUMCIICHUS
BEPOATHOCTEH B CIy4alHBIX DKCIEPHUMEHTAaX C PAaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMH HCXOAAMH,
BEPOSITHOCTHBIMH 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh U pelIaTh 0ojiee cIoXHble 3aJauu. B yueOHbIi
KypC BXOJAT Ha4aJIbHbIE [IPEICTABICHMSI O CIIy4allHbIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYalOIIUXCS C MHOXKECTBAMHU H
OCHOBHBIMM OIlEpalUsIMU HaJl MHOKECTBAMH, PACCMATPUBAIOTCS IPUMEPHI IPUMEHEHHUS ISl PEILICHUS
3ajiay, a TaK)Ke UCIOJIb30BAaHUS B IPYTUX MAaTEMAaTUYECKUX Kypcax U ydyeOHBIX MpeaMeTax.

B 7-9 xnaccax usyuaercs yueOHBIH Kypc «BeposITHOCTh M CTaTUCTHKa», B KOTOPBI BXOZIST
pasnensl: «lIpencraBieHue NaHHBIX W OINKCATENIbHAs CTAaTUCTHKA», «BeposTHOCTH», «DIeMEHTHI
KOMOMHATOpUKW», «BBeneHue B Teoputo rpagopy.

Ha n3yuenune yueOHOro Kypca «BeposTHOCTh M CTaTUCTUKA» OTBOAMUTCS B 8 Kiacce — 34 yaca (1
qac B HeZlelo), B 9 kiacce — 34 vaca (1 yac B Hezeno)».

I1.2 «Coaepxanne yueOHOIr0 NpeaMeTa» U3JI0KUTh B CJeAYyIolIel pelaKIuu:

«Aaredpa
8 KUIACC

Yuciia ¥ BbIYUCICHUSA

KBangpatHblii kopeHb u3 uucna. llonstue 00 wuppaunoHasbHOM uwucie. JlecaTudHble
NpUOIMKEHNs HMppalMOHANbHBIX yucel. CBoHCTBAa apu(PMETHYECKUMX KBaJpaTHbIX KOpPHEHM M HX
IIPUMEHEHNE K TPE0Opa30BaHUIO YUCIIOBBIX BBIPAXKEHUH U BbIYKUCIEHUSIM. [lefiCTBUTENbHBIE YKCIA.

CreneHs ¢ 1enbIM I0Ka3aTenaeM U e€ cBoiicTBa. CTaHJapTHas 3alKCh YHUCIIA.

Anredpanyeckne BbIPaKeHUs

KBaaparHbIil TpEXUIIEH, Pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckast Apodb. OCHOBHOE CBOKMCTBO anredOpandeckoir 1poou. ClioKeHHEe, BEIUMTAHUE,
YMHOXXEHUeE, JieJIeHHe anreOpanyeckux Apooeil. PanrionanbHble BbIpaskeHHs U UX IpeoOpa3oBaHUe.

YpaBHeHUs M HEPABEHCTBA

KBanpatHoe ypaBHeHHe, popMyiia KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHUH, CBOJAIIMXCS K JHMHEMHBIM U KBaapaTHeIM. [lIpocreiinne apoOHO-palMoHaNbHbBIE
YPaBHEHHS.

['padguueckass MHTepHnpeTanuss ypaBHEHHH C JByMs TEPEMEHHbBIMH W CHCTEM JIMHEHHBIX
YpaBHEHUH ¢ ABYMs NepeMeHHbIMH. [IprMephl pemeHuss CUCTeM HEIUMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMM.

Perenue TeKCTOBBIX 3ajjau aNreOpandeckuM CrocoOOM.

UuciioBble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OHOI NEepeMEHHONW. PaBHOCUIBHOCTD
HepaBeHCTB. JIMHelHbIe HepaBeHCTBA ¢ 0JJHOM nepeMeHHON. CrucTeMbl TMHEHHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢ynkuuu. OOGnacTe ompeAeNeHUs M MHOXECTBO 3HaueHHH QyHKuuu. CrocoOsl
3aanus QyHKIUH.

I'paduk dpynknuu. Urenue coiictB GpyHkuuu no e€ rpaduxy. [Ipumeps! rpadukoB GyHKIHH,
OTPAXKAIINX PEATBHBIE TIPOLIECCHI.

OYHKINY, OMNHCHIBAIOLIME TPAMYI0 U OOpaTHYK MpPOMOPLUOHAIBHBIE 3aBUCHUMOCTH, WX
rpapukn. Oyukmun Yy = X2, Y = x3, y = Vx, y=|x|. Tpaduueckoe peieHne ypaBHEHHH H CHCTEM
YpaBHEHUM.

9 KVIACC



Yuciia 1 BLIYHCICHUA

ParmonanbHble yncna, UppalMOHATIbHbIC YUCIA, KOHEYHBIE B OECKOHEYHBIE IeCATHYHBIC APOOH.
MHOXecTBO NEHCTBUTENBHBIX YUCENl, IEHCTBUTENbHbBIE YMCIa KaK OECKOHEUHbIE AECATUYHBIE APOOH.
B3anMHO OTHO3HAYHOE COOTBETCTBHE MEXAY MHOKECTBOM JEHCTBUTEIBHBIX YHCEI M KOOPIUHATHON
IPSIMOM.

CpaBHEHUE IEHCTBUTEIBHBIX YHUCEI, apu(METHUECKIE JEHCTBUS C ICHCTBUTEIBHBIMU YHCIIAMHU.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, ATUTEIBHOCTh IIPOLIECCOB B OKPYXKAIOILEM MUPE.

[TpubnnxEHHOE 3HaUEHUE BEIMYUHBI, TOUHOCTh NpuOImkeHus. Okpyriaenue ynucen. Ipukuaka
U OLICHKA PE3YJIbTATOB BBIYUCIICHUMN.

YpaBHeHHUs M HEpaABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMi, CBOIALIMXCA K KBaJpaTHbIM. bukBaapaTHOe
ypaBHeHue. llpumepbl pemieHuss ypaBHEHMUM TPETbEH M YETBEPTOM CTENEHEH pa3JIoKEHHUEM Ha
MHOXUTEIIH.

Pemenue npoOHO-pallMOHATBHBIX ypaBHEHUH. PerleHue TEKCTOBBIX 3a1ad anreOpanyeckKum
METOJIOM.

VYpaBHeHHe ¢ JAByMs MEpeMEHHbIMM U ero rpaduk. PemeHue cucreM [BYX JIMHEHHBIX
YpaBHEHUN C IBYMs IIEPEMEHHBIMU. PelieHne cucTeM IByX YpaBHEHHMH, OJHO U3 KOTOPBIX JINHEWHOE,
a Jpyroe — BTOpoi creneHHu. ['paduueckass HMHTEpIpETAlMs] CHUCTEMBbl YpaBHEHHH C JBYMs
IIEPEMEHHBIMH.

Pemienue TekCTOBBIX 3ajau anredpanyeckuM CrocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

PemieHne JMHENHBIX HEPABEHCTB C OJHOM IEpPEMEHHOW. PenieHue cHCTEM JIMHEHWHBIX
HEpaBEeHCTB C OAHON mnepemeHHoil. KBaapartHele HepaBeHcTBa. I'paduueckas uHTeprperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUUHA

KBanparnunas ¢pyukmms, e€ rpaduk u cBorictsa. [lapabona, KOOpAMHATHI BEPIIUHEI TApadOJIkI,
0Cb CUMMETPHUHU NapaboIbI.

I'padukn Gpyrximit: y = kx, y=kx + b, y =k/x, y =x3, y = Vx, y = [x| i ux cBoiicTsa.

Yucii0Bble NMOCJIE10BATEIBHOCTH U NPOrPECcCUH

[TonsiTHe YHMCIIOBOM IOCIEAOBATEIBHOCTU. 3aJaHHe IOCIENOBATEILHOCTH PEKYPPEHTHON
bopmynoit u popmysoit N-ro uieHa.

Apudmernueckas U reomeTpuyeckas nporpeccuu. @opMyinbel N-ro djaeHa apupMeTHUYECKONH U
F€OMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300paxeHne 4IeHOB apUPMETHUYECKOM U TI'eOMETPUUYECKOH Mporpeccuii TOYKaMH Ha
KOOpJAMHATHOM INIOCKOCTH. JINHENHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHBIE POLICHTHI.

I'eomerpus
8 KIIACC

UYetpipéxyronbHuku. llapamienorpamMm, ero mnpu3Haku M CBOMCTBA. YacTHbIE cllydau
napajuieJorpaMmMoB  (MPSMOYTOJIBHUK, pPOMO, KBajapaT), WX NPHU3HAKKM M CBOWCTBA. Tpamernus,
paBHOOOKAs Tpamenus, e€ CBoCcTBa M mpu3Haku. [IpsMoyronpHas Tpamerus.

Meron ynBoenust Menuanbl. lleHTpanbHas cummerpus. Teopema @asieca U Teopema O
MPONOPILUOHAIBHBIX OTPE3KaX.

Cpennue TMHUHM TPEYTOJIbHUKA U Tpanenuu. [{eHTp Macc TpeyroiapHuKa.

[TogoOue TpeyrosbHUKOB, Kod(pduimeHt mnoxodus. IlpusHakum moOmOOHS TPEYroJHLHUKOB.
[TpumeneHue mo100ust IPH PEIICHUH MTPAKTUYECKUX 3a7ad.



CpoiicTBa 1uiomaznei reomerpuueckux ¢uryp. Dopmynsl s IUIOMAAM TPEYrojbHHKA,
napaenorpaMma, pom6a u tpanenuu. OTHOILIEHHE TUIOIAAeH TOJOOHBIX QUTYD.

Brruncnenue miomaaei TpeyroibHUKOB M MHOTOYTOJIbHUKOB Ha KJIET4aToi Oymare.

Teopema [Tudaropa. [Ilpumenenue Teopemsl [Iudaropa npu penieHuH MPaKTUYECKUX 3a]1a4.

CuHyc, KOCHMHYC, TaHIE€HC OCTpPOro yIjla MpsIMOYTOJIBHOIO TpeyroibHUKa. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO. TpuroHoMmerpuueckue GyHkiuu yriios B 30, 45 u 60°.

BnucanHble 1 HEHTpalbHBIE YIJIbl, YTOJ MEXIY KacaTeJIbHOW M XOPAOU. YTJIbl MEXAY XOpAaMHU
U CEeKyllMMH. BrimcaHHble W OINHCAaHHBIE YETBIPEXYTOJBHUKUA. B3anMHOE pacrnonokeHue [ByX
okpyxkHocTel. Kacanue okpyxnocreid. OO011ue KkacaTeabHbIe K ABYM OKPYXHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
DopMyIbl IPUBEICHUS.

Pemenune tpeyronpbHukoB. TeopemMa KOCMHYCOB M TeOpeMa CHUHYCOB. PellleHue mpakTH4ecKux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Tpeo6pazoBanue nonodus. [Togodue coOOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 HpPOU3BENECHUU OTPE3KOB XOpPJ, TEOPEMBI O IPOU3BEAEHUU OTPE3KOB CEKYUIUX,
TeopeMa O KBaJipare KacaTeJbHOM.

Bektop, anmHa (MOAylb) BEKTOpAa, COHAIPABIEHHBIE  BEKTOPbI, IPOTHUBOIOJIOKHO
HaIpPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONE€pAIMM HaJl BEKTOPAMHU.
Pa3noxeHue BekTOpa MO JBYM HEKOJUIMHEAapHbIM BekTopaM. Koopaunatsl BekTopa. CkansipHOE
MIPOU3BEJICHNE BEKTOPOB, IPUMEHEHUE ISl HAXOKJICHUSI IJTUH U YTJIOB.

JlexapToBbl KOOpJIMHATHl HA IUIOCKOCTH. YPAaBHEHUS NPAMON M OKPYKXHOCTH B KOOpIMHATAX,
nepeceyeHre OKPYKHOCTEN U NpAMbIX. MeTOo] KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBunbpHbIE MHOrOYroJibHUKHU. JlmuHa oOkpyxkHOCTH. ['panycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1nomane kpyra, cekTopa, CEerMeHTa.

JIBIKEHUS TUIOCKOCTH W BHYTPEHHHE CHMMETpUU (Quryp (dJIEeMEHTapHbIC MpPEACTaBICHUS).
[TapannensHbIi epenoc. [1oBopoT.

BeposiTHOCTB M CTATHCTHKA

8 KUIACC

[IpencraBieHue JaHHBIX B BUJIE TaOJIUL], TUarpaMm, rpaQuKoB.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBA, IMOJAMHOXecTBO. Omnepanud HaJl MHOXECTBaMHU:
o0beMHEHHEe,  IepeceyeHue,  JomnonHeHue. CBoiicTBa  omepauMid  HajJg  MHOXECTBaMHU:
HepeMECTUTENIbHOE, COYETATENIbHOE, PACIpeeIuTeNIbHOE, BKIOUeHus. Mcrnonp30BaHue rpadu4ueckoro
MPEJICTaBICHUSI MHOKECTB JUIsSl OMCAHMsI pEalIbHBIX MTPOLIECCOB U SBJICHUH, IPU PELIEHUH 3a/1ay.

W3mepenne paccenBanus JaHHbIX. /lucniepcuss U cTaHJapTHOE OTKJIOHEHUE YHCIIOBBIX HAaOOPOB.
Juarpamma paccenBaHusl.

OneMeHTapHble COOBITUS ciay4aiHoro omblta. CiydaiiHele coObITHsA. BeposTHOCTH COOBITHIA.
OnpITEl C PaBHOBO3MOXXHBIMHU 3JIEMEHTapHbIMU COOBITUAMU. CiiydaiiHblii BeIOOp. CBSI3b MEXITY
MaJIOBEPOATHBIMH U MPAKTUUYECKH JIOCTOBEPHBIMU COOBITUSMHU B MPUPOJIE, OOIIECTBE U HAYKeE.

JepeBo. CBolicTBa 1€pEBBHEB: EAMHCTBEHHOCTD MYTH, CYIIECTBOBAaHNE BUCAUYEN BEPIINHBI, CBSA3b
MEX/y YHCIIOM BEpIIMH U uyuciioM pédep. [IpaBmiio ymHoxkeHus. Pemenne 3aau ¢ momopko rpados.

[IporuBonomnoxubie coObITHsA. Jnarpamma Diinepa. OObeIMHEHHE W TIEPECEYCHUE COOBITHMA.
HecoBmectHbie coObiTus. dopmyna cinoxeHUs BeposTHOCTEH. YcCIOBHasi BEpOSITHOCTh. I[IpaBuio
ymHOXeHus. HezaBucumele coObiTus. Ilpencrapnenue skcnepuMenTa B Buje AepeBa. Pemenue 3agau
Ha HaX0KJIEHUE BEPOSTHOCTEN C MIOMOIIBIO JIEPEBA CIIy4alHOTO AKCIIEPUMEHTA, IUarpaMM ODUiepa.



9 KJIACC

[IpencraBieHne AaHHBIX B BHAEC TaONWI, AWarpamMM, rpaduKOB, MHTEPIPETAIUs JaHHBIX.
UreHue u mocTpoeHue Tadiuil, AuarpaMm, rpauKoB MO peabHbIM 1aHHBIM.

[TepectanoBku u dakropuan. Covyeranus u 4ucio codetanuii. Tpeyronpuuk Ilackans. Pemenne
3a[a4 C UCIOJIb30BaHNEM KOMOMHATOPUKH.

['eomerpuueckast BepoaTHOCTh. CitydaifHbIi BBIOOP TOUKH U3 (DUTYPBI HA TUIOCKOCTH, U3 OTpe3Ka
U U3 IyTU OKPY>KHOCTH.

UcnpiTanue. Ycnex u Heymada. Cepus ucnbITaHUM A0 nepBoro ycnexa. Cepus HUCHBITAaHUN
bepnymin. BepositHOCTH cOOBITHI B cepuH UCTIBITAHUN bepHyIuu.

CnyualiHas BelIMYMHA U paclpeesieHue BeposATHOCTEW. MaTemMaTuuecKkoe OXUAAHUE U
pucniepcus. Ilpumepsl MareMaTHMyecKoro OXHJAHUSA KakK TEOPETHYECKOrO0 CpPEJHEro 3HaYeHUs
BEJIMYMHBI. MaTemMaTnueckoe OKUJaHUE U JUCIIEPCHS CIIy4allHON BEJIUYMHBI «YHCIIO YCIIEXOB B CEPUU
UCHbITaHUU bepHyimm».

[TonsiTe o 3akoHe OONBIIMX yMcel. VI3MepeHHe BEpOSTHOCTEM C MOMOIBI0 YacToT. Posb u
3Ha4YeHHE 3aKOHA OOJILIIMX YHUCEN B PUPOJIE U OOIIECTBE.

I1.3 «Ilnanupyemblie pe3yJibTAThbl OCBOEHHS Y4eOHOI0 MpeIMeTa» U3JI0KUTh B
cleayoouei peIaKum:

«IMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTATBl OCBOCHHUS IpOrpaMMbl ydeOHOro mpeamera «MaremaTtukay
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MIPOSIBJICHUEM HMHTEpEca K MPOUUIOMY M HACTOAIIEMY POCCUHWCKOM MaTeMaTHKH, HEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUSM POCCUUCKUX MATEMATUKOB M POCCUMCKOM MAaTEeMaTHYECKOM IIKOJIbI, K
HCTIOJIB30BAHUIO 3TUX JOCTIKEHUH B PYTrUX HAyKax M MPUKIAIHBIX cepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpaKAaHMHA U pealu3ald ero Impas,
NPEJICTABICHUEM O MAaTEMaTHYECKMX OCHOBAaX (YHKIIMOHUPOBAHUS Pa3IMUYHBIX CTPYKTYp, SIBICHUH,
IpoUeayp TIpakKAaHCKOro oOIecTBa (HampuMep, BBIOOPHI, ONMPOCHI), TOTOBHOCTBIO K OOCYKIIEHUIO
ATUYECKHUX TPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM OCTHKEHUI HayKd, OCO3HAHHEM
BaKHOCTH MOPAJIbHO-3THYECKUX MPUHIUIIOB B J€ATEIBHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YyacTHE B PEIIEHUU MPAKTHUYECKUX 3aJad MaTeMaTH4eCKOU
HANPaBIEHHOCTH, OCO3HAHMEM BAXHOCTH MaTEeMaTHUECKOTo 00pa3oBaHUs Ha MPOTSHKEHUH Bceel
JKU3HU JUIS YCHEUIHOW NpoQecCHOHANbHON AEATeTbHOCTH W PAa3BUTHEM HEOOXOAUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U IMOCTPOEHMEM WHJMBUIYaJbHOW TPAaEeKTOpPUU O0Opa30BaHUS U >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTMYECKOE BOCTIMTAHHUE:

CHOCOOHOCTBIO K AMOIIMOHAILHOMY M 3CTETHUECKOMY BOCIPUSATHIO MaTEMaTHYECKUX OOBEKTOB,
3aJa4, peleHul, pacCyXAeHUI, yMEHUIO BUIETh MaTEMAaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTAIlMe B JAEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MpPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YEJIOBEKa, MPHUPOABI H  OOINecTBa, TIOHUMaHUEM
MaTeMaTUYeCKON HayKu Kak c(epbl YeTOBEUECKON eATeIbHOCTH, STANOB €€ pa3BUTUS U 3HAYUMOCTHU
JUIsL pa3BUTHS LUBWIM3AIMH, OBJAJEHUEM S3bIKOM MaTE€MaTHKH M MaTeMaTH4YEeCKOW KyJIbTypoll Kak



CpcaACTBOM IIO3HaAHUuA MHpa, OBJIaACHUEM HpOCTGfIH.IPIMH HaBbIKaMH I/ICCJIGIIOBaTeHLCKOﬁ
JACATCIIbHOCTH,

6) ¢usnyeckoe BocnUTaHMe, (POPMHUPOBAHME KYJILTYPbI 310POBbS M IMOIMOHAJIBLHOIO
OJ1aronmoyryyms:

TOTOBHOCTHIO NPHUMCHATHL MATCMATHYCCKUC 3HAHUA B HHTCPECAX CBOCTO 340POBbA, BCIACHUSA
3I0pOBOTO 0OOpa3a >KW3HU (340POBOE NHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUH M OTIbIXA,
perynsapHas puznyecKas akTUBHOCTE), C(hOPMUPOBAHHOCTHIO HaBbIKA pedIieKCUH, TPU3HAHIUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ [paBa JIPyroro 4eJoBeKa;

7) 3ko10rNYecKoe BOCIIUTAHNE:

OpHCHTAIMe Ha TPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUM /s pemeHus 3agad B O0JIACTH
COXPAHHOCTH OKPY>Kalolleil cpeibl, MIIaHUPOBAHUS MTOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCIEICTBUN
JUTSL OKPY Karolllel cpefibl, OCO3HAHUEM II00AFHOTO XapaKTepa SKOJIOTMYECKUX MPoOsieM U MyTel ux
pelIeHUS;

8) aganTanus K U3MEHAOIMMCS YCIOBHSAM COIHAILHON U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JCHCTBHSIM B YCIOBHSIX HEOIpPENeIEHHOCTH, MOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO ASITEIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS y IPYTHUX JHOICH,
nproOpeTaTh B COBMECTHOM JIEATEIHLHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMIIETEHIIUHU U3 OIbITa IPYTHX;

HEOOXOMMOCTBI0O B (POPMHUPOBAHMHM HOBBIX 3HAHHWI, B TOM 4YHcie (GOpPMyIUpOBaTH HICH,
IIOHATHUS, THUIIOTE3bI 00 oObekTax u SABJICHUAX, B TOM 4YHUCJIC pPaHCC HCU3BCCTHBIX, OCO3HABATb
neduIUThl COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYaIlMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIHIO KaK
BbI30B, TpEOYyIOIIUNA KOHTPMEP, KOPPEKTUPOBaTh IPUHUMAEMble pEIIEHUs U  JeHCTBUS,
(GOopMyIMPOBAThH U OLICHUBATH PUCKU H ITOCICICTBUS, JOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBrble JJornyeckue 1eHCTBHUA:

® BBIIBIISITH U XapaKTEPU30BATh CYLIECTBEHHBIEC MPU3HAKK MaTeMaTHYECKUX OOBEKTOB, MOHATHH,
OTHOIICHUH MEXJy MNOHATUAMHU, (DOPMYIMPOBATH ONPENECIICHUS TMOHATUN, YCTaHaBIUBATh
CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILIUN, OCHOBAHMS [l 0000IIEHNs U CPaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3A;

® BOCIPUHMMATh, (HOPMYIHPOBaTH U MPeoOpa3oBBIBATh CYKACHUS: YTBEpAUTEIbHBIE U
OTpHILIATENIbHbIE, €MIUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

® BBIIBIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTHM, B3aMMOCBA3M M MpPOTHBOpeuHs B (pakrax,
JAHHBIX, HaOMIONEHUSX W YTBEPXKICHUAX, MpeniaraTb KPUTEpUU JJIs  BBISABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JlelaTh BBIBOJABI C HCIIOJIB30BAHMEM 3AaKOHOB JIOTMKM, JEIYKTUBHBIX W MHIYKTHBHBIX
YMO3aKIYEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

e pa3duparh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEP)KICHMH (IIpsiMble M OT IPOTHUBHOIO),
MIPOBOAUTh  CAMOCTOATEIBHO HECJOXKHBIE JIOKA3aTelbCTBA MaTeMaTU4YecKUX  (aKToB,
BBICTPaMBaTh AapryMEHTALUIO, TNPUBOIUTH MPUMEPbl U KOHTPHPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXICHUS;

e BBIOMpaTh CHOCO0 pelIieHus yueOHOH 3ajauM (CpaBHUMBATh HECKOJIBKO BAapHAHTOB pEILEHMUS,
BbIOMpPATh HanboJIee MOIXOASIINN ¢ YIETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/bCKue 1eCTBUA:



UCTIONIF30BAaTh BONPOCHI KaK MCCIEAOBATEIbCKUN HMHCTPYMEHT IIO3HAaHUA, (HOopMynmpoBaTh
BOINIPOCHI, (DUKCUPYIOLIME TPOTUBOpEUHE, MPOOJIEMy, CAMOCTOATENBFHO YCTaHABIUBATh
MCKOMOE | JJaHHOE, (OpMHPOBATh THIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIIHIO, MHECHHE;
MPOBOANTH IO CAMOCTOSITEIEHO COCTABICHHOMY IUIaHY HECIIOXKHBIA SKCIEPHUMEHT, HEOOIIbIIoe
UCCJICIOBaHUE IO YCTAHOBIICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro O0BbEeKTa, 3aBUCHMOCTEH
00BEKTOB MEXKIY COOOM;

CaMOCTOSTENILHO (OpMYIHpPOBaTh OOOOINEHHS M BBIBOJABI 1O pe3yjibTaTaM IPOBEAEHHOTO
HaOJIIO/ICHNSI, HCCIICIOBAHNUS, OIICHUBAThH JOCTOBEPHOCTh TOJYYCHHBIX PE3YJIbTaTOB, BHIBOJOB
H 0000IIEeHNH];

IPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOLECCa, a TAK)KE BBIABUIATh HMPEAINOJIOKEHHUSI O €T
Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ unopmanmeii:

® BBIABIATh HEJIOCTATOYHOCTh U HM30BITOYHOCTh MH(OPMALMHU, JAHHBIX, HEOOXOAMMBIX IS
pelIeHNs 3a1a4H;

e BbIOMpaTh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W MHTEPIPETUPOBATH HHPOPMALUIO
Pa3IUYHBIX BUJIOB U (POPM IMpEACTABICHUS;

e BpIOMpaTh (HopMy MpeACTaBICHHS WHPOPMALKMU M WLTIOCTPUPOBATH pEIIacMble 3aJadd
cXeMaMH, AuarpaMMaMu, HHOH TpaduKoil 1 MX KOMOWHAIHSIMU;

® OIEHWBATh HAA&HKHOCTh HMH(POPMAIUM IO KPUTEPHSIM, TNPEAJIOKCHHBIM YUYUTEIEM WIH
c(OpMYJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATh M (OPMYJIHPOBATH CYXKIEHHS B COOTBETCTBHH C YCIOBHSAMH M ULEISAMHU
o011IeHus, SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMMCbMEHHBIX
TEKCTax, JlaBaTh IIOSICHEHUS II0 XOJAY peLIeHMs 3aJayd, KOMMEHTHPOBATH IOJIyYEHHBIH
pe3yJibTarT;

B Xo0Je OOCYXJeHHMs 3aJaBaTh BOMNPOCHI IO CYLIECTBY OOCYKAaeMOl TeMbl, MpOOJIEMBl,
pelaeMoil 3a7aun, BbICKa3bIBaTh UJEH, HAllEJICHHbIE HAa MOUCK PELICHUs, COMOCTaBIsATh CBOU
CYXJIEHUS C CY)KICHUSIMU JPYIMX YYaCTHHKOB JAMAJOra, OOHapyKHMBaTh pazIuuue U CXOJICTBO
MO3ULMH, B KOPPEKTHOU opme HopMyTUpoBaTh pa3HOIIACHsI, CBOU BO3PAKEHHUS;
NPEJCTaBIATh pE3yJabTaThl pEIIeHUs 3aJadyd, OHKCIEPUMEHTAa, MCCIEeOBAaHUsA, IPOEKTa,
CaMOCTOSITENILHO BbIOMpaTh (opMaT BBICTYIUIGHUS C Y4E€TOM 3ajad Ipe3eHTalud M|
0COOEHHOCTEN ayIUTOpUH;

MOHMMaTh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHAMBUAYAJIbHOW pabOTHI IMpH
pelIeHnr y4eOHbIX MaTeMaTHUYEeCKHX 3a/1ay;

MIPUHUMATD L[eJIb COBMECTHOM J1eATEIbHOCTH, IUTAHUPOBATh OPraHU3alui0 COBMECTHOM paboThl,
pacnpenenartb BUABI pabOT, J0roBapuBaThCs, OOCYXKIaThb IpPOLECC U pPe3yabTaT paloThI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

y4acTBOBaTh B TPYyNNOBBIX (Qopmax paboThl (0OCyXkaeHUs, OOMEH MHEHHSIMH, MO3TOBBIE
HITYPMBl U JPYTUE), BHIIOJIHATH CBOI YacTh pa0OOThl U KOOPAMHUPOBATH CBOM JCUCTBUS C
JIPYTUMH 4JI€HaMU KOMaH[bl, OLIEHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOIYKT IO
KpUTEpUsIM, cHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.

PerynsiTuBHbIC YyHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISTh IUIAH, aJTOPUTM pellleHus 3ajaud (WIM €ro 4acTb), BbIOMpATh
CIoco0 pemeHus ¢ Y4€TOM UMEIOUIMXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAIIIH.



CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:

® BIAJETh CIOCOOAMH CaMONPOBEPKH, CAaMOKOHTPOJISA TpoIlecca W pe3yjbTara perieHus
MaTeMaTHUYeCKOM 3aJ1auu;

® MpPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MpU PEHIEHUHM 3aJa4d, BHOCUTH
KOPPEKTHUBBI B JICATETLHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HANJICHHBIX OIIMOOK,
BBIBJIEHHBIX TPYAHOCTEW;

® OLICHMBATh COOTBETCTBHE PE3YJIbTaTa JEATEIBHOCTUM IIOCTABJICHHOM WEIM U  YCJIOBUSM,
OOBSCHATH MPUYMHBI JTOCTHKEHHUS WIIM HEJTOCTHUKEHUS 1IeJIU, HAXOAUTh OIMHUOKY, 1aBaTh OILICHKY
pUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI
Aunreopa.

K koniy o0ydenus B 8 Ki1acce 00yJaromuiics MoIyquT CIeIyIONUe MPEIMETHbBIE Pe3yIbTaThI:

Yuciia 1 BLIYUCICHUA

Hcnonp30BaTh HadalubHBIE MPEACTABICHMS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEN I
CpaBHEHMs, OKpPYIJIEHHS U BBIYMCICHMH, H300paxarbh JeHCTBUTENbHbIE YHCIA TOYKAMH Ha
KOOPJIMHATHOMU IIPSIMOM.

[TpumMeHSATh TIOHATHE apU(PMETHUECKOTO KBAIPAaTHOTO KOPHS, HAXOAWUTH KBaJpaTHBIE KOPHH,
UCNONb3Yysl TpU HEOOXOAMMOCTH  KalbKYJIATOpP, BBIIOJIHATH HpeoOpa3oBaHUS  BBIPAXKEHUH,
CoJIepKalluX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucy OOJBIIMX U MAJIBIX YUCEI C TIOMOIIBIO IECATHYHBIX Ipo0ei U cTerneHen
yucina 10.

Anredpanyeckne BbIPaKeHUs

[TprMeHSATH MOHATHE CTENIEHU C LIEJIbIM I10Ka3aTesIeM, BBIIOIHATH IPeoOpa3oBaHus BbIPAXKEHU,
COJZIEpKAIIMX CTEIEHHU C LEJIbIM I1I0Ka3aTeIeM.

BbInomHATE TOXAECTBEHHBIE MTPEOO0Pa30BaHUs PALMOHANBHBIX BBIPAXKEHHM HAa OCHOBE IpaBUII
JecTBUI HAJl MHOTOYJIEHaMH U alredpanyecKuMH JpoOsMu.

PacknaapIiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumensTh npeoOpa3oBaHMsl BBIPRXKEHUN Ul pEIICHUs Pa3iMuYHbIX 3a]ad U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEAILHON IIPAKTUKH.

YpaBHeHHUs! M HEPABEHCTBA

Pemarp nuHeiHbIE, KBaJpaTHbIE YPAaBHEHUs U pallMOHAIbHBIE YPaBHEHUS, CBOJAIIMECS K HUM,
CUCTEMBI IByX YPAaBHEHHUH C IBYMs IIEPEMEHHBIMU.

[IpoBOINTE TPOCTEHINNE HCCIACAOBAHUS YPABHEHHW M CHUCTEM YPAaBHEHHM, B TOM 4MHCIE C
IpUMEHEHHEM TIpaUyecKuX IpeAcTaBIeHU (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WJIM CHUCTEMa
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

[TepexoauTh OT CIOBECHON (OPMYIHMPOBKH 3a/laud K €€ aireOpandeckoi MOJEIu C MOMOIIbIO
COCTABJICHUS YPABHEHUS WJIH CUCTEMBI YPABHEHMI, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y NOJIYYeHHBIA pe3ynbTarT.

IIpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB I CPaBHEHHs, OLEHKH, pelIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOW MEPEeMEHHON M MX CHUCTEMBI, JaBaTh Ipa)UuecKyr0 WIIIOCTPAIIMIO MHOXKECTBA
pELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHumaTh W UCNONB30BaTh (PYHKIMOHAIbHBIE MOHATUS M S3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaueHMsI), OMpeAesATh 3HaueHHe (YHKIMU IO 3HAYCHUIO apryMeHTa, ONpeAeisTh CBOWCTBA
byakumn o e€ rpaduky.

Crpoutsb rpauku 3eMeHTapHbIX GYHKIUN BUa:



y =k/X,y=x2,y=x3, y=[x|, y = VX, ONHCHIBATb CBOICTBA YNCIOBOH (YHKIHH IO e& rpaduKy.

K xoniy o0ydeHus B 9 kijacce o0yJaronuuiics MOyIUT CICIYIONTUE TPEIMETHBIC PE3YIbTATHI:

Yuciia 1 BBIYMCICHUSA

CpaBHUBaTh U YNOPSAOUYNBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

Bremonsate apudmernyeckne ISWCTBUS € palMOHATBHBIMH YHCIAMH, COYETas YCTHbBIE H
MMCbMEHHBIE TPUEMBI, BBIITOIHATh BBIUUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

Haxonuth 3HaueHMs CTENEHEH C LEeIbIMU MOKa3aTeasiMU W KOPHEH, BBIYUCIATH 3HAYEHUS
YUCJIOBBIX BBIPAKEHUM.

OkpyrisTh AE€HCTBUTENbHBIE YMCIIA, BBINOIHATH MPUKHUJIKY PE3yJbTaTa BBIYUCIICHUMN, OLICHKY
YHUCJIOBBIX BBIPAKEHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemats svHeliHblE M KBaJpaTHbIE YpaBHEHHUS, YPAaBHEHHUs, CBOASILMECS K HHUM, IPOCTEHIINE
IpOoOHO-pallOHANIbHBIE YPaBHEHUS.

Pemate cuctembl OBYX JMHEHHBIX YPAaBHEHUM C JBYMs MEPEMEHHBIMH M CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JINHEUHBIM.

Pemate TekcTOBBIE 3a7a4n anreOpamuecKUM CIIOCOOOM C TIOMOIIBIO COCTABIICHHS YPAaBHEHHS
WM CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMU.

[IpoBOaNTHE IPOCTEHINNE HCCIEAOBAHUSA YPAaBHEHHM W CHCTEM YPaBHEHMI, B TOM YHCIE C
NpUMEHEeHHEeM TpaduyecKuX MpeAcTaBIeHU (ycTaHaBIUBaTh, UMEET JIM YpaBHEHHE WM CHUCTEMa
YpaBHEHUU pellIeHUs], €CITU UMEET, TO CKOJIbKO, U Tpoyee).

Pemrate nuHeitHbIe HEpaBEHCTBA, KBaIpaTHBIC HEPABEHCTBA, N300pakaTh pEIICHHE HEPABEHCTB
Ha YMCIIOBOM IIPSMOM, 3aIIMChIBATh PEIICHHUE C TIOMOIIBI CUMBOJIOB.

Pemate cucTembl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIKOYAIOLIME KBaJIpaTHOE
HEPAaBEHCTBO, HM300pakaTh pEIICHHE CUCTEMbl HEPABEHCTB HA YHUCIOBOM MpPAMOM, 3amUCHIBATH
pelIeHNE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IMYHBIX 3ajau.

DOyHKIUH

PacnozHaBaTh (yHKIMM H3y4eHHBIX BHMJOB. IlOKa3bIBaThb CXEMaTHUYECKH DACIOJIOKEHHE Ha

KOOPJIMHATHOM TIOCKOCTH rpadukoB GyHkiuit Buga: Yy = kX, y =kx + b,y =k/x,y =ax2 + bx +c,y =
x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYeHMIT KOIQDUIMEHTOB, OMUCHIBATH CBOACTBA (DYHKIIHIA.

CrpouTth 1 n300pakaTh CXeMaTUYECKH rpauKy KBaJpaTHUHBIX (YHKINH, ONMCHIBATh CBOMCTBA
KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam.

PacnioznaBate kBajpaTHuHyI0 QYHKIUIO 1O (opMmyiie, NPUBOAUTH NMPUMEPHI KBAaIPATUUHBIX
GyHKIMHI U3 peanbHOMN )KU3HU, (PU3HKH, TEOMETPUH.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCCUH

Pacnio3HaBaTh apu(pMeTHUECKyl0 M TI'€OMETPUYECKYI0 IPOrPecCHMH IpH pasHbIX crocobax
3a/laHusl.

BpInoaHATE BBIUMCICHUS C HCIHOJMb30BaHUEM (opMyln N-ro uieHa apuMeTH4ecKol u
TEOMETPUUYECKOMN MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemarp 3amaun, cBsI3aHHBIE C YMCIOBBIMHU IOCJIENOBATENBHOCTSMHM, B TOM 4YHCIE 3aJladd U3
peasibHOM JKM3HHU (C HCTIONIb30BAaHUEM KAJIBbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHUI).

I'eomerpus.

K koHiy o6ydenus B 8 kacce 00yJaromuiics MoIyqyuT ClIeyIoNue MpeIMeTHbIe Pe3yIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BHIBl YETHIPEXYTOJIBHUKOB, WX 3JEMEHTHI, IOJb30BaThCS HX
CBOICTBaMHM NPU PEUICHUH FT€OMETPHUUECKUX 3a/1au.



ITpuMeHsTH CBOMCTBA TOUKU IE€PECEUEHHUS] MEAMAH TPEYrolbHHUKA (LIEHTpa Macc) B PEIIEHUU
3az1ad.

BraneTe NMoHATHEM CpelHEN JUHUM TPEYroJbHUKA M Tpaneluu, MPUMEHATh UX CBOMCTBA NpPH
pemieHun  reoMmerpuueckux  3agad. [lomp3oBathest  Teopemoit  @Pameca U TEOpEMOHM O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATH UX JJIs PELIEHUS PAKTUYECKUX 3a/a4.

[TpuMeHsTh IpU3HAKU 10100US TPEYTOJIbBHUKOB B PELIEHUH F€OMETPUUECKUX 3a/a4.

[Tonb3oBatbes Teopemoit [ludaropa ans perneHus reOMETPUUECKUX U MPAKTUYECKUX 3aJad.
CrpouTh MaTeMaTH4yeCKyl0 MOJENb B IMPAKTHUYECKUX 3aJadyax, CaMOCTOSTENIBHO JelaTh 4epTEX M
HaXOJUTh COOTBETCTBYIOIIME JUIUHBI.

Brnagers mnoHATHAMM CHHYCa, KOCHMHYCA W TaHI€HCa OCTpPOro Yyrjla MpsIMOYIOJIbHOTO
TpeyroyibHUKA. [101630BaThCS STUMHU MOHATUSMH IS PEILIEHUS IPAKTUYECKUX 3a/1a4.

Bbraucnsate (pa3nuyHbIMU crioco0amMu) IUIOMIAJb TPEYroJdbHUKA U IUIOMAAM MHOTOYTOJIBHBIX
¢uryp (momp3ysch, TAE HEOOXOIUMO, KaJbKylIsATopoMm). IIpuMeHSTh TOJydYeHHBIE YMEHHUS B
IIPAKTUYECKUX 3a7a4ax.

BianeTe NOHATUSAMYU BIIMCAHHOTO U LEHTPAJIBHOIO YIJIa, UCIOJb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XoplaMu (CEeKyIIMMH) U YIJie MeXAy KacaTelbHOW M XOPIOM HpU pelIeHUu
F€OMETPUUYECKHX 3a/1au.

Brnagerp nNOHATHEM ONMCAaHHOTO YETHIPEXYrOJbHUKA, IPUMEHSTH CBOWCTBA OIMCAHHOTO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUU 3a/1a4.

[IpuMeHATh MOJyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHUYECKUE MOJEIH JJIA 3a7ad
peaibHOM KW3HU U TMPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM TMOA00US U
TPUTOHOMETPUH (IIOJIB3YSACH, IJIe HEOOXO0AUMO, KAJIbKYJISITOPOM).

K koHiy o0ydenus B 9 kjacce 00yJaromuiics MOIydUT CIETYIONIUE TPEIMETHBIE PE3yIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOAWTh C MX IMOMOIUIbIO Pa3iHyYHbIC
3JIEMEHTHI MPSMOYTOJILHOTO TPEYroJibHUKA («pelleHre MPSIMOYTOJIbHBIX TPEYTOJbHUKOBY). Haxonute
(c MOMOUIBIO KAJBKYJIATOPA) AJIMHBI U YIJIbI 1151 HETAOIMYHBIX 3HAYCHUH.

[Tonp3oBatbest popMyaMu MPUBEACHHUS W OCHOBHBIM TPUTOHOMETPHYECKHM TOXIECTBOM JUIS
HaXO0X/IECHNs COOTHOILIEHUI MEKY TPUTOHOMETPUUECKUMHU BETMYNHAMU.

Hcnonp30BaTh TEOPEMBl CHHYCOB M KOCHMHYCOB ISl HAaxOXKICHHMS pPa3IMUHBIX DJJIEMEHTOB
TPEYrojbHHUKa («pEelIeHUe TPEYroJIbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3ajau.

Brnagers mnonsTHSMU TpeoOpa3zoBaHUS MOJO0WS, COOTBETCTBEHHBIX D3JIEMEHTOB IOJ00HBIX
¢uryp. Ilonb3oBarbcsi cBOMCTBaMHM MOAOOMS NMPOU3BOJIBHBIX (DUTYP, YMEThb BBIYHCIATH UIMHBI U
HaXOJUTh YIJIbl y MON0OHBIX (uryp. [IpuMeHsTh cBOMCTBA MOJO0MS B MPAKTUYECKHUX 3aadyax. Y MeTh
MPUBOJIUTH MPUMEPHI OJOOHBIX (GUTYDP B OKPYKAIOLIEM MUpE.

[Tonb30BaTbcs TeOpeMaMHU O MPOU3BEIEHUU OTPE3KOB XOpJ, O MPOU3BEIACHUM OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpaMH, TOHUMATh UX F€OMETPUUECKUN U (PU3MUECKHUI CMBICI, IPUMEHSTh UX
B PELICHUH T€OMETPUYECKUX U (pu3HuecKux 3anad. IIpuMeHsTh cKajiipHOE MPOU3BENCHUE BEKTOPOB
JUTSL HAXOKJCHUSI JUTUH U YTJIOB.

ITonp30BaThCs METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTH €70 B PELIEHUH T€OMETPUUIECKUX
Y IIPaKTHUYECKUX 3a/a4.

Bnagerp NOHATHAMM TPAaBUIBHOTO MHOTOYTOJbHUKA, [UIMHBI OKPY)KHOCTH, JJIMHBI AYTH
OKPYXKHOCTH M paJiMaHHON Mephl yIila, YMETh BBIUMCIISTH IJIOLAAb Kpyra u ero yacteil. [IpumeHsaTs
MIOJIyYEHHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (WnM LEHTPHI) CUMMETPUH (GUTYp, TPUMEHSTHh JBHXKEHUS IIJIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[TpyMeHsTh MONTy4YeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTeMaTUYeCKHue MOJENH JUIs 3ajad



peaqbHOM KHM3HH M TPOBOAUTH COOTBETCTBYIOIIME BBIUYUCICHUS C NPUMEHEHHEM MOJ00US U
TPUTOHOMETPUUYECKUX (PYHKUUH (ITOJIB3YSICh, TJI€ HEOOXOIMMO, KAJbKYISATOPOM).

BeposiTHOCTB M cTATHCTHKA

K koH1y o0ydenus B 8 kiiacce o0ydaromuiics MoJIyduT ClIEeIyIOIIe TpeIMeTHbIE Pe3yIbTaThl:

W3Bnekath u mpeoOpa3oBbIBaTh WHGPOPMALIMIO, MPEACTABICHHYIO B BHJE TAaONHUI, AMArpamM,
rpaduKOB, MPEJCTABIATH JAaHHBIE B BUJE TAOIUI], JHarpaMm, rpauKoB.

OnuceiBaTh JaHHBIE C MOMOIIBK) CTATUCTUYECKHUX I10KA3aTeNeil: CPeIHMX 3HAYEHHM U Mep
pacceuBanus (pa3max, JUCIIEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOThI UMCIOBBIX 3HAYEHUIH M 4acTOThI COOBITHUM, B TOM 4YHCIE IO pe3ybTaTaMm
U3MEPEHUI U HAOIIIOICHUH.

HaxoauTh BepoSTHOCTH ClIydalHBIX COOBITHI B OMNBITax, 3Hash BEPOATHOCTH SJIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Hcnonbk3oBath rpaduveckie MOJICTH: IEPEBO CIIYIaHOTO SKCIIEPUMEHTA, JHArpaMMbl Ditiepa,
qUCII0Bast MpsMasi.

OnepupoBaTb MNOHSATUSMHU: MHOMKECTBO, IOAMHOYKECTBO, BBIIOJHATh OIEpalUud  Haj
MHOKECTBAMHU: OObEIUHEHHE, TIepeceueHue, MAOMOJHEHUE, MEPEeYUClIATh D3JIEMEHThl MHOXECTB,
MIPUMEHATH CBOWCTBA MHOKECTB.

Hcnonp3oBaTh rpaguueckoe MpeicTaBiIeHUEe MHOXKECTB U CBSI3€H MEXIy HUMU JUIsl ONHUCAHUs
IPOIIECCOB U SIBJICHUH, B TOM YHCJIE IPH PELIICHUH 33134 U3 IPYTUX YICOHBIX MTPEIMETOB H KYPCOB.

K koHI1y 00ydenus B 9 kjacce 00yJaromuiics MOJIyduT CIEAYIOIINEe TPpeIMeTHbIC Pe3yIbTaThl:

W3Bnekats u npeoOpa3oBbiBaTh MHGOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHbIX UCTOYHHKAX B
BUIE TaOJHII, AUarpamMmm, rpaduKoB, MPEACTABIATH JaHHBIC B BUJE TAOJUI], JHAarpaMm, rpa)ukoB.

Pemate 3amaum OpraHuW30BaHHBIM IEpEOOPOM BapHAHTOB, a TAaKXKE C MCIOIb30BAaHUEM
KOMOHMHATOPHBIX MTPABUII U METOOB.

Hcnonb30BaTh onucaTellbHbIe XapaKTEPUCTUKU /111 MACCUBOB YHMCIIOBBIX JAHHBIX, B TOM YHUCIIE
CpeIHUE 3HAUECHUS U MEPbI paCCEUBaHUSI.

HaxoauTh 4acTOThl 3HaU€HUN M YACTOTHI COOBITHS, B TOM YHUCIE MOJIb3YACh pPE3yJIbTaTaMU
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUA.

HaxoauTh BEpOSTHOCTH CIIy4alHBIX COOBITUI B M3YYEHHBIX OMNBITAX, B TOM YHCJIE B OMBITaxX C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITHSIMU, B CEPUSAX MCIIBITAHUM JI0 TIEPBOTO yCIEeXa, B CEPUIX
ucneITaHui bepryim.

HMeTp npeacTaBiaeHue o CaydyailHOM BETUYMHE U O PacpeIe]ICHUU BEPOSITHOCTEM.

HmeTs mpeicTaBlieHHE O 3aKOHE OOJNBIIMX YHUCET KaK O MPOSBIECHUU 3aKOHOMEPHOCTU B
CIIy4aifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJE U OOLLIECTBE.

I1.4 «TemaTnueckoe IJIAHUPOBAHUE € YKa3aHUEM KOJHYECTBA AKAACEMHUYECCKHUX YaCOB Ha
O0CBOCHHEC Ka)Kl]Oﬁ TEMbI y‘lCﬁHOFO NnpeaMeTa A0NMOJHUTH CJIEAYIOIMM COAEPKAHUEM
8 KIIACC

Kosnnyect Koin4yecTBo KOHTPOIbHBIX, Yu4eOHo-
Tema/ Paznen | Bo 4acoB, NMpakTHYecKHX, Jadopa- MeTOANYeCKue
OTBOJMM | TOPHBIX padoT, NPOCKTHAs U MaTepHaJibl, B TOM

Ne




bIX Ha HAY4YHO-HCCJIe0BATEIbCKASA 4yucsie YJeKTPOHHbIE
OCBOEHHE | IeATEJTbHOCTH 00y4aIOIINXCS
TeMBI/Pa3 Kourpoububie | [IpakTHuec
Aera a00ThbI KHe padoThl
Mosropene bubmuorexa [JOK
kypea 7 Kacca 4 https://m.edsoo.ru/7f4
17fb2
?Tr;f;iziiziaﬁ bubmuoreka [JOK
PaccenBarie 4 https://m.edsoo.ru/7f4
17fb2
JTAaHHBIX
bubmuoreka [JOK
MHoOXecTBa 4 https://m.edsoo.ru/7f4
17b2
BepositHoCTh bubnnorexa [JOK
CITy4aitHOrO 6 1 https://m.edsoo.ru/7f4
COOBITHS 1a302
BrejicHue B bubmuorexa [JOK
reopiio rpago 6 https://m.edsoo.ru/7f4
17b2
Corywaiiiie bubmuorexa [JOK
COBLITHSL 8 https://m.edsoo.ru/7f4
17fb2
O06o6mieHue, bubmmoreka [JOK
CHUCTEMATH3ALM 4 2 https://m.edsoo.ru/7f4
3HAHUHI 17fb2
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 L
ITPOIT'PAMME
9 KJIACC
Koaunuect KoaudecTBoO KOHTPOJBbHBIX,
BO 4acoB,| NMPAKTHYECKHX, Jabopa- Veebio-
Ne OTBOAUM | TOPHBIX padoT, NPOCKTHAS U
Tema/ Pazgen BIX HA Hay4YHO-UCCJIeq0BaTEe/IbCKaA MeToam IecKkne
ocBOeHHe | 1eATEJbHOCTH 00y4aloIHNXCs MaTepuaibl, B TOM
4yucsie JJeKTPOHHbIE
Tembl/pa3, KourpoasHbie |[Ipakrudec
Aeaa padoThI KHe padoThl
MosTopere bu6mmoreka [IOK
kypea 8 xacca 4 https://m.edsoo.ru/7f4
1a302



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

bubnuoreka [IOK

S:;gzﬁzipm 4 https://m.edsoo.ru/7f4
1a302
TeomeTpudecKa bubnuoreka 1IOK
1 BEPOSTHOCTD 4 https://m.edsoo.ru/7f4
1a302
Ucnbitanus bubnuoreka 1IOK
Bepay/um 6 https:/m.eds00.ru/7f4
1a302
Ciyyaiinas bubnnorexka [HOK
BEJINUMHA 6 https://m.edsoo.ru/7f4
1a302
bubnuoreka [IOK
306;?312?:%, 10 https://m.edsoo.ru/7f4
1a302
OBILEE
KOJIMYECTBO 34
YACOB I10

I[TPOT'PAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IL.5 «MaTtepuajbHO-TeXHHYECKOe o0ecreyeHue y4eOHOro npeaMeTa» U3JI0KNTh B
cjeaymone peIakiumn:
«OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
1. Aurebpa: 8 kimacc: y4eOHHUK JUIs ydamuxcsi 001meodpa3oBaTeNbHBIX yupexaeHuit / Al
Mepsnsk, B.b. Ilononckuii, M.C. Axup. — M.: Benrana —I'pad
2. Anrebpa - 9 kmacc: yueOHMK ajsl y4amuxcs o0meoOpa3oBaTeNbHBIX yupexaeHuit/A. I
Mepsnsik, B. b. [Tomonckuii, M.C. Axup. — M.: Benrana-I'pad.
3. Maremaruka. BepossTHOCTh U cTaTucThKa. 7 — 9 Kacchl. YUeOHHUK B 2 4acTAX. YUEOHHK s
ydamuxcsi o01eo0pa3oBaTeIbHbIX YUpexkaeHuid (0a3oBeiii ypoBenb)/ M.P. Brwiconkwmii, 11.B.
Smenko, nox pepakuuen M.B. fmenko — M.: IIpocsemenue.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. Aunre6pa: 8 knacc: yueOHUK s yyamuxcs o61eo0pa3oBareabHbIX yupesxkaenuii / A T,
Mepsnsk, B.b. ITononckuii, M.C. Skup. — M.: Bentana —I"pad

2. Aunrebpa: 8 kiacc: IUIaKTUIECKHE MaTepUalbl: COOPHUK 3a/1a4 U KOHTPOJIbHBIX pabot/ A.T.
Mep3ssik, B.b. TTonouckwit, M.C. SIkup. — M.: Bearana —['pad

3. Aunre6pa : 8 knacc: MeToauueckoe nocooue / E.B. byuko, A.I'. Mep3nsk, B.b. [Tononckuii,
M.C. Sxup. — M.: Benrana —I'pad.

4. Anrebpa -9 knacc: YUeOHUK Ui ydanuxcs o0uieo0pa3oBaTenbHbIX yupexaeHuit/A. I
Mepsnsik, B. b. ITonmonckuii, M.C. SIkup. — M.: Benrana-I"pad.

5. Aure6pa — 9xnacc: Mmeroanueckoe nocodue/ E. B. Bynko, A. I'. Mep3sasxk, B. B. IlonoHckui,
M. C. Sxkup — M: Benrana — I'pad

6. Anrebpa — 9xmacc, JMJAKTHUECKME  MaTepuajbl:  [MOCOOME  JUIS  Y4aIuxcs
obmeoOpazoBarenpHbIX yupexkaenuit / E. B. bymnko, A. I'. Mep3msik, B. b. ITononckwuii, M. C.
Sxup — M: Benrana — I'pad

7. MaremaTHKa. BeposiTHOCTB U cTaTUCTHKA. 7 — 9 KIacchl. YUEOHUK B 2 4acTsIX. YUEOHUK ISt
ydanxcs o01eo0pa3oBaTenbHbIX yupexaeHuit (6a3ossiii yposeHs)/ U.P. Bricoukwuii, U.B.
SAmenko, nox penakuen U.B. Amenko — M.: IIpocsenienue.

8. Maremaruka. BeposTHOCTb M cTaTucTHKA: 7—9-€ Kiacchl: 6a30Bblil ypOBEHb: METOIMYECKOE
nmocodue K MpeaIMEeTHON JTUHUH YYeOHUKOB IO BeposiTHOCTU U ctaTtucTtuke M. P. Bricoukoro,
. B. flmenko mox pen. U. B. Smenko. — 2-e u3., ctep. — Mocksa: [IpocBemenue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
bubnuoteka [{OK https://m.edsoo.ru/7f41646¢
e AyauTopHasi I0CKa C MAarHUTHOM MOBEPXHOCTHIO

e Kowmmnsrotep.
e [IpoekTopy.
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